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avazaSvili n.1,2,  Cikvatia l1,2. ,
SaverdaSvili g2.,  saxvaZe S.1,2,3

terfis pirveli TiTis valgusuri
(HALLUX  VALGUS)  deformaciis
qirurgiuli mkurnaloba

Tssu, travmatologiisa da orTopediis
departamenti1; pirveli sauniversiteto
klinikis travmatologiisa da orTopediis
departamenti2; akademikos n. yifSiZis
saxelobis centraluri sauniversiteto
klinika3

sayrden-mamoZravebeli sistemis daavadebebs
Soris terfis statikur deformaciebs, maT Soris
terfis pirveli TiTis valgusur deformacias
(Hallux Valgus), ukavia sixSiriT erT-erTi pirveli
adgili. zogierTi avtoris kvlevebiT, terfis
pirveli TiTis valgusuri deformacia gvxvdeba
zrdasruli mosaxleobis 10%-35%-Si [1]. aSS-is
janmrTelobis dacvis nacionaluri centris mo-
nacemebis mixedviT, aRniSnuli paTologia aRwe-
rilia qveynis mosaxleobis 1%-Si da 65 wels ga-
dacilebuli mosaxleobis 4%-Si. evropis qveyneb-
is monacemebiT ki, aRniSnuli paTologia gvxvde-
ba xandazmuli mosaxleobis 16%-Si [2].

pirveli TiTis valgusuri deformaciis paTo-
genezi rTuli da mravaletapiani procesia, rac
Sesabamisad gavlenas axdens am paTologiis,
rogorc diagnostirebaze, aseve mkurnalobis
meTodebis Camoyalibebaze [3].

terfs sami ZiriTadi funqcia aqvs: amortiza-
cia, balansi da pirveli biZgis ganviTareba siaru-
lis dawyebisas. statikuri brtyelterfianoba da
amiT ganpirobebuli Hallux Valgus-i iwvevs terfis
aRniSnuli funqciebis moSlas. nebismieri qiru-
rgiuli operacia, romelic sruldeba valgusu-
ri deformaciis koreqciis mizniT,  cvlis ter-
fis arqiteqtonikas da, Sesabamisad, miiReba
rogorc arsebuli funqciis, aseve normisgan
sruliad gansxvavebuli funqciuri Sedegebi [4].

terfi rTuli anatomiuri struqturaa, Sei-
cavs 20 Sesaxsrebas; maTi moZraobis sifarTe 24
sxvadasxva xarisxadaa dayofili. aseve, terfi
mravalberketuli sistemaa; es berketebi sxva-
dasxva sibrtyeSi moqmedeben da aZleven terfs
sxvadasxva moZraobis Sesrulebis saSualebas.
aRniSnuli Sesaxsrebebis da berketebis saSu-
alebiT terfi aRiqvams sayrdeni zedapiris
Taviseburebebs, rac sxeulis Tavisufali gada-
adgilebis saSualebas  iZleva[4,5,6].

daavadebis ZiriTadi samptomatika vlindeba
terfis deformaciiT, gamodrekili koJris war-
moqmniT terfis pirveli TiTis fuZesTan, kanis
siwiTliT, gaRizianebuli kanidan inficirebuli
gamonadenis arsebobiT, mtkivneulobiT pirveli
TiTis, TiTis ZiriTad falangsa da metatarza-
lur Zvals Soris arsebul saxsarSi, saxsarSi
moZraobis SezRudviT, nawolis ganviTarebiT
terfis I da II TiTebs Soris [7]. dReisaTvis pirve-
li TiTis valgusuri deformaciis qirurgiuli

mkurnalobis 200-ze meti meTodia cnobili. upi-
ratesoba romelime meTods ar ekuTvnis: meTod-
Ta mravalferovneba da maTi arasrulfasovneba
iwvevs xSir recidivebs da terfis mZime meorad
deformaciebs, aseve terfis mZime funqciur na-
klovanebebs [8,9].

valgusuri deformaciis ganviTarebas gana-
pirobebs sxvadasxva faqtori. maT Soris:

• terfis Tandayolili deformacia (brtyeli
terfi-ZiriTadad ganivi brtyelterfianoba),

• sistemuri daavadebebi (revmatoiduli ar-
Triti),

• terfis maRali xarisxis datvirTva, rac
dakavSirebulia fizikur saqmianobasTan da pro-
fesiul sportTan,

• genetikuri winaswarganwyoba,
• viwro da maRalqusliani fexsacmlis tare-

ba.
valgusuri deformaciis klinikur gamov-

linebas warmoadgens terfis pirveli TiTis
RerZis gadaxra pirvel metatarzalur ZvalTan
mimarTebiT (suraTi #1).

sur. #1. valgusuri deformaciis klinikuri
gamovlineba - terfis pirveli TiTis RerZis gada-
xra pirvel metatarzalur ZvalTan mimarTebiT

Sesabamisad, deformaciebi klasificirdeba
gadaxris kuTxis sidideze dayrdnobiT. arsebobs
mravali klasifikacia, romelTa mixedviTac gam-
oiyofa deformaciis sami ZiriTadi xarisxi (su-
raTi #2):

I xarisxi - gadaxris kuTxe naklebia 20-ze,
II xarisxi - gadaxris kuTxe 20-35-is fargleb-

Sia,
III xarisxi - gadaxris kuTxe metia 35-ze.
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norma          I  xarisxi           II  xarisxi           III xarisxi

sur. #2. terfis pirveli TiTis valgusuri
deformaciis xarisxebi

daavadebis stadiebis xarisxobrivi Sefaseba
xorcieldeba quslis Zvlis poziciis gan-
sazRvriT wvivis vertikalur RerZTan mimarTe-
biT:

1. stadia - terfi  ganlagebulia brtylad,
gadaxra 15- mde,

2. stadia - gadaxris kuTxe  -15-20,
3. stadia - gadaxris kuTxe  -20-30 (koreqtire-

badi deformacia),
4. stadia - gadaxris kuTxe 30-ze meti (ko-

reqtireba rTulia).
daavadeba diagnostirdeba  rentgenologiuri

gamokvleviT 3 proeqciaSi, raTa dadgindes daa-
vadebis xarisxi da stadia. zogierT SemTxvevaSi
saWiro xdeba CT, MRI da terfis podografiuli
kvlevebis Catarebac.

yovelive zemoT Tqmulidan gamomdinare, ter-
fis deformaciebi, gamowveuli ganivi brtyeli
terfis arsebobiT da sakuTriv terfis pirveli
TiTis valgusuri deformacia warmoadgens Tan-
amedrove orTopediis erT-erT mniSvnelovan
problemas, xolo misi drouli diagnostika da
mkurnalobis swori meTodis SerCeva iZens ara
mxolod samedicino, aramed socialur mniS-
vnelobasac.

kvlevis mizans warmoadgenda Tssu-is pirve-
li sauniversiteto klinikis bazaze 2019-2022
wlebSi terfis pirveli TiTis valgusuri defor-
maciis gamo Catarebuli operaciebis Sedegebis
Sefaseba. qirurgiuli Careva Cautarda 45 pa-
cients. yvela pacienti iyo 32-dan 75 wlamde
asakis qali. momarTvianobis ZiriTadi mizezebi
iyo tkivili, tkiviliT gamowveuli koWloba, dax-
uruli fexsacmlis tarebis SeuZlebloba da, Se-
sabamisad, cxovrebis xarisxis mniSvnelovani
gauareseba. deformaciiT gamowveuli kosme-
tikuri problema iyo meorexarisxovani. I  xarisx-
is deformacia aReniSneboda 3 pacients (6,7%),
28 pacientis SemTxvevaSi iyo deformaciis II
xarisxi (62,2%), xolo III xarisxis deformacia
aReniSna 14 pacients (31,1%). III xarisxis mqone 14
pacientidan 7 (50%)-s aseve aReniSneboda terfis
me-2 TiTis e.w. CaquCiseburi deformacia (suraTi
#3).

     sur. #3. terfis me-2 TiTis e.w. CaquCiseburi
deformacia operaciamde da mis Semdeg

I xarisxis deformaciis mqone pacientebis
SemTxvevaSi operaciuli mkurnaloba Catarda
metatarzaluri Zvlis e.w. Sevron-is teqnikis, anu
D.W Austin-is distaluri osteotomiis gamo-
yenebiT.

me-2-3 xarisxis deformaciebis SemTxvevaSi
gamoiyeneboda diafizuri osteotomiebi e.w.
SCARF-operacia (suraTi #4).

  sur. #4. SCARF-is da “Sevronis” diafizuri
da distaluri osteotomiebi, fiqsacia e.w. “her-
bert-is Headless” WanWikebiT

proqsimaluri osteotomia e.w. Lapidus-is op-
eracia Sesrulda mxolod erTi pacientis SemTx-
vevaSi (me-3 xarisxis deformaciis dros).

yvela pacientis operaciisas osteotomiebT-
an erTad gamoiyeneboda, aseve, rbilqsovilovani
etapic: I metatarzul-falanguri saxsris CanTis
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lateraluri kafsulotomia, m. Adductor hallucis-s
myesis gadakveTa falangTan misi mimagrebis adg-
ilze da sasaxsre CanTis medialuri Y-plastika -
D. Silver-is operacia, romelic dRes gamoiyeneba
rogorc rbilqsovilovani etapi, e.w. lateraluri
relizi.

pacientebs, romelTac aReniSnebodaT II TiTis
“CaquCisebri” deformacia, damatebiT, aseve, Ca-
utardaT am deformaciis koreqcia (falangTa-
Sorisi saxsris rezeqcia da fiqsacia intramedu-
luri CxiriT).

Catarebuli osteotomiebis fiqsacia xor-
cieldeboda e.w. herbert-is Headless WanWikebiT
(suraTi #4).

postoperaciul periodSi pacientebs kiduris
datvirTvis ufleba eZleodaT operaciidan mex-
uTe dRes specialur orTopediul fexsacmel-
Si, romliTac gadaadgileba grZeldeboda 3-4
kviris ganmavlobaSi. mxolod erTi pacientis
SemTxvevaSi, romelsac Cautarda proqsimaluri
osteotomia, imobilizacia   TabaSiris longetiT
gagrZelda 3 kviris ganmavlobaSi;  pacientma ki-
duris datvirTva daiwyo operaciidan oTxi
kviris Semdeg.

 Zvlis konsolidaciis xarisxi mowmdeboda
rentgenologiurad, Sesabamis vadebSi (operaci-
idan mesame kvira).

garTulebebis saxiT aRiniSna: Zvlis Seuxor-
ceblobis 1 (2,2%) SemTxveva, infeqciuri
garTulebis 2 (4,4%) SemTxveva da 7 pacientidan,
romelTac CautardaT terfis II TiTis “CaquCise-
bri” deformaciis koreqcia, erT pacients
(14,33%) ganuviTarda TiTis nekrozi da Sesrul-
da misi amputacia operaciidan 4 dRis vadaSi. 41
pacientis SemTxvevaSi (91,1%) miRebul iqna
dadebiTi funqciuri Sedegi, pacientebs ar
aReniSnebodaT tkivili da diskomforti arc
adreul da arc Soreul postoperaciul peri-
odebSi. aseve, gamoTqvamdnen kmayofilebas kos-
metikuri Sedegis TvalsazrisiTac.

amrigad, miuxedavad terfis statikuri de-
formaciebis, kerZod, terfis pirveli TiTis
valgusuri deformaciis qirurgiuli mkurnalo-
bis meTodebis mravalferovnebisa, daavadebis
drouli diagnostirebis da yovel konkretul
SemTxvevaSi arsebuli Cvenebis mixedviT Sesaba-
misi qirurgiuli arCevisas SesaZlebelia myari da
xangrZlivi damakmayofilebeli Sedegebis miRw-
eva.
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SUMMARY

Avazashvili N.1,2, Chikvatia L.1,2, Shaverdashvili G.2,
Sakhvadze Sh.1,2,3

SURGICAL TREATMENT OF HALLUX
VALGUS

TSMU, DEPARTMENT OF TRAUMATOLOGY AND
ORTHOPEDICS1; DEPARTMENT OF TRAUMATOLOGY AND
ORTHOPEDICS OF THE FIRST UNIVERSITY CLINIC2;
ACADEMICIAN NIKOLOZ KIPSHIDZE CENTRAL
UNIVERSITY CLINIC3

Foot deformities and in particular first tow deformities
(Hallux Valgus), caused by transverse flat foot, is one of the
most important problems of modern orthopedics. Early diag-
nostic and correct selection of proper surgical technique
gets not only medical, but also social value.

In this article , there are given results of surgical treat-
ment of 45 patients, treated because of Hallux Valgus in TSMU
First University Clinic in 2019-2022 years.

In the article there are discussed patients inclusion crite-
ria, methods of diagnostics and positive and negative fea-
tures of surgical techniques.
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klinikuri SemTxvevis aRwera

azmaifaraSvili g.,  megrelaZe a.,  bolqvaZe a.,
goleTiani m.,  gvazava a.

RviZlis araparazituli giganturi
kistis qirurgiuli mkurnaloba

Tssu, medicinisa da stomatologiis
saerTaSoriso fakultetis qirurgiis
departamenti; Sps „gadaudebeli qirurgiisa da
travmatologiis centri”

RviZlis araparazituli kistebi msoflios
mosaxleobis 5-10%-Si gvxvdeba (1). daavadeba
ufro xSiria qalebSi. araparazituli kistebis
gamomwvevi mizezi ucnobia; Tumca miiCneva, rom
is, umravles SemTxvevaSi, Tandayolili paTolo-
giaa (2), warmoiqmneba hiperplastiuri biliaru-
li sadinrebidan, romlebic ar arian dakavSire-
buli sanaRvle sistemasTan (1). RviZlis ara-
parazituli kistebi ori saxisaa: Tandayolili da
SeZenili. umravles SemTxvevaSi kistebs raime
klinikuri niSnebi ara aqvT. maTi aRmoCena xSir-
ad xdeba SemTxveviT, sxva paTologiebis gamo
Catarebuli muclis Rrus eqologiuri, kt an mrt
gegmiuri kvlevis dros an/da gegmiuri kvlevebis
dros. RviZlis mcire zomis kistebs raime klini-
kuri gamovlineba ara aqvs da, Sesabamisad, moni-
toringis garda raime saxis mkurnalobas ar
saWiroebs. klinikuri niSnebis gamovlena xdeba
SemxvevaTa 10-15%-Si (3), Tu kista miaRwevs did
zomebs da moaxdens zewolas irgvlivmdebare qs-
ovilebsa da organoebze, kistis gaskdomis an in-
feqciis TandarTvis dros, aseve, kistaSi sisxl-
Caqcevis SemTxvevaSi. RviZlis kistebi, moculo-
bis mixedviT, SeiZleba iyos mcire zomidan gigan-
tur zomamde. RviZlis giganturi kistebi iSvia-
Tobas warmoadgens (4) da umravles SemTxvevaSi
qalebSi gvxvdeba (5). maT SeiZleba gamoiwvion
RviZlis romelime wilis sruli atrofia, Tumca
amave dros xdeba RviZlis sxva wilis kompensaci-
uli hipertrofia (6). RviZlis giganturi kisteb-
is SemTxvevaSi avadmyofebi xSirad uCivian simZ-
imis SegrZnebas da periodulad tkivils marjve-
na ferdqveSa areSi, rac ganpirobebulia RviZlis
kafsulis gaWimviT. SesaZlebelia qvemo Rru ve-
naze zewolis gamo gamoxatuli iyos qvemo ki-
durebis SeSupeba, karis venaze zewolisas -
portuli hiertenzia, sanaRvle gzebze zewolis
SemTxvevaSi - siyviTle (7). RviZlis kistebis mkur-
nalobis ramdenime meTodia mowodebuli. opti-
maluri mkurnalobis SerCeva dRemde sadiskusio
Temaa samedicino sazogadoebaSi (8).

 RviZlis kistebis mkurnalobis meTodebia: 1.
perkutaneuli aspiracia kistis RruSi maskle-
rozirebeli nivTierebebis SeyvaniT an mis gareSe,
Tumca es ukanaskneli xSirad recidivebTanaa
dakavSirebuli; 2. laparoskopiuli an Ria meTo-
diT fenestracia da 3. cisteqtomia laparoto-
miuli midgomiT (9). es ukanaskneli ufro metad
mowodebulia RviZlis giganturi kistebis SemTx-

vevaSi, rodesac kista, giganturi moculobis
gamo, ikavebs muclis Rrus did nawils da iwvevs
kistis mimdebare organoebis mdebareobis Secv-
las. aseT SemTxvevaSi laparoskopiuli mkur-
naloba sariskoa, radgan muclis RruSi Sesvlis
dros didia kistis dazianebis safrTxe (10). Tum-
ca, mkurnalobis Ria meTodis dros gamowvevad
rCeba pacientis xangrZlivi dayovneba stacio-
narSi, rac Ria qirurgiuli mkurnalobis naklad
SeiZleba CaiTvalos, laparoskopiul mkurnalo-
basTan SedarebiT.

 warmogidgenT RviZlis araparazituli gigan-
turi kistis iSviaT SemTxvevas - qirurgiuli
mkurnaloba Catarebulia laparotomiuli midgo-
miT. avadmyofi: 59 wlis qali. Semovida Sps „gada-
udebeli qirurgiisa da travmatologiis centr-
Si” CivilebiT: yru xasiTis tkivilebi da simZimis
SegrZneba muclis marjvena naxevarSi, bolo pe-
riodSi avadmyofs, aseve, aReniSna dispefsiuri
movlenebi, periodulad uWirda defekacia, anam-
nezSi RviZlis daavadeba an travma, aseve, opera-
cia RviZlze an sanaRvle gzebze ar aReniSnebo-
da. gasinjvisas: kani da xiluli lorwovani garse-
bi  vardisferi, subiqteroba ar aReniSneboda,
muceli inspeqciiT didi zomis, asimetriuli,
palpaciiT - rbili; muclis marjvena naxevarSi
isinjeboda mcired mtkivneuli, didi zomis sim-
sivnuri warmonaqmni, romelic TiTqmis mTlianad
ikavebda muclis marjvena naxevars da aRwevda
mcire menjis Rrus.

klinikur-laboratoriuli analizis Sedegebi
- normis farglebSi. serologiuri kvleviT gam-
oiricxa eqinokokis arseboba. diagnozis da-
zustebis mizniT avadmyofs gaukeTda muclis
Rrus ultrabgeriTi da, Semdgom,mrt -kvleva.
mrt kvleviT: RviZlis marjvena wilSi, meoTxe
segmentis dazogviTi gavrcelebiT, aReniSnebo-
da ovaluri formis kistozuri warmonaqmni
zomiT: 22.4-29.0 sm-ze. moculoba daaxloebiT 8500
ml (suraTi #1). aRniSnuli warmonaqmni vrcelde-
boda mezo-hipogastriumSi TeZos frTis donem-
de da  iwvevda marjvena Tirkmlis da Tirkmelze-
da jirkvlis, pankreasis, qvemo Rru venisa da aor-
tis marcxenamxriv deviacias. warmonaqmni
mWidrod ebjineboda marjvena Tirkmels, Tumca
TirkmelSi invazia ar aRiniSneboda. RviZlis dan-
arCen parenqimaSi kerovani dazianebis ubnebi ar
isaxeboda. karis venis diametri iyo 13 mm-eqstra-
hepatur nawilSi, sanaRvle gzebi - dilataciis
gareSe, naRvlis saerTo sadinaris diametri in-
trahepatur nawilSi - 7 mm, eqstrahepaturad - 5
mm, muclis RruSi gadidebuli limfuri kvanZebi
ar aRiniSneboda. aseve, ar aRiniSneboda Tavisu-
fali siTxis arseboba muclis RruSi. klinikur-
laboratoriuli da instrumentuli kvlevebis
safuZvelze avadmyofs daudginda RviZlis ara-
parazituli giganturi kistis diagnozi. kistis
giganturi zomebidan gamomdinare, gadawyda ope-
raciuli mkurnaloba Ria wesiT.
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sur. #1. RviZlis giganturi kista (mrt-kvleviT)

idan 8 kviris Semdgom avadmyofs kvlav gaukeTda
muclis Rrus sakontrolo ultrabgeriTi kvle-
va: siTxis koleqcia muclis RruSi an RviZlSi ar
gamovlenila. histopaTologiuri daskvniT dadg-
inda RviZlis martivi giganturi kista.

avadmyofs endotraqeuli  narkozis pirobeb-
Si, Sua laparotomiuli midgomiT, gaukeTda op-
eracia. reviziiT aRmoCnda RviZlis marjvena
wilidan gamomavali giganturi zomis kista (su-
raTi #2), romelic ikavebda mTlianad muclis
marjvena naxevars da Cadioda mcire menjSi. masze
mixorcebuli iyo didi badeqoni, ganivi kolin-
jis nawili da kuWi. gakeTda kistis punqcia. miRe-
bul iqna 9 litramde mRvrie, usuno SigTavsi (su-
raTi #3), ris Semdgomac moxerxda kistis
kedlisgan irgvliv mdebare organoebis gamoyo-
fa. giganturi kistis kedlebi maqsimalurad
moikveTa (suraTi #4), kistis Rrus darCenili
mcire nawili damuSavda betadinis koncentrire-
buli xsnariT. kistis Rru maqsimalurad Sevi-
wrovda vikrilis kvanZovani nakerebiT. darCeni-
li mcire zomis Rru dadrenirda silikonis
drenaJiT (suraTi #5). subhepaturad mitanili
iqna sakontrolo drenaJi. operaciis Semdgomi
periodi mimdinareobda garTulebebis gareSe,
muclis Rrudan sakontrolo drenaJi amoRebu-
li iyo  operaciidan me-3 dRes. kistis RruSi ar-
sebuli drenaJidan aReniSneboda mcire raode-
nobiT sero-hemoragiuli gamonadeni. laparoto-
miuli Wriloba Sexorcda pirveladi daWimviT.
operaciidan me-6 dRes avadmyofi gaewera klini-
kidan damakmayofilebel mdgomareobaSi. gaweri-
sas sisxlis laboratoriuli maCveneblebi iyo
normis farglebSi. avadmyofma mogvmarTa ambu-
latoriulad operaciidan me-8 da me-10 dRes. me-
10 dRes amoRebul iqna kistis RruSi arsebuli
drenaJi, moexsna Wrilobaze nakerebi. operaci-
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sur. #2. RviZlis giganturi kista
sur. #3.
RviZlis kistis SigTavsi. kista nawilobriv

daclilia

sur. #4. kistis kedlebi maqsimalurad ikve-
Teba

sur. #5. kistis darCenili mcire Rru drenire-
bulia

amrigad, warmodgenili iSviaTi klinikuri
SemTxveva sainteresoa RviZlis kistis didi
zomiT da misi zewoliT ganpirobebuli irgvliv-
mdebare organoebis deviaciiT. Ria qirurgiuli
mkurnaloba aRmoCnda efeqturi.
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SUMMARY

CLINICAL CASE  REVIEW

Azmaiparashvili G., Megreladze A., Bolkvadze A.,
Goletiani M., Gvazava A.

SURGICAL TREATMENT OF NON-
PARASITIC GIANT CYST OF THE LIVER

TSMU, DEPARTMENT OF SURGERY; LTD ,,EMERGENCY
SURGERY AND TRAUMATOLOGY CENTER”

The paper describes a rare case of a non-parasitic giant
cyst of the liver, the volume of the cyst was 9 liters and it
caused deviation of the surrounding organs. Elective opera-
tion was performed through a mid laparotomy approach. A
giant liver cyst occupied the right half of the abdominal cav-
ity, descended to the small pelvis, and was in strong adhe-
sions with omentum, large pelvis, stomach, and transverse
colon. The cyst was emptied, 9 liters of oozing contents
were obtained. The walls of the giant cyst were excised as
much as possible, sutured, and the remaining small cavity
was drained after treatment with a concentrated betadine
solution. The operation was performed without complica-
tions. No postoperative complications were noted. The pa-
tient spent 6 days in the clinic. 8 weeks after the operation,
the patient underwent a control ultrasound: no fluid collec-
tion in the abdominal cavity or liver was noted. Histopatho-
logical findings: simple giant liver cyst.

klinikuri SemTxvevis aRwera

aladaSvili a. 1,  niqabaZe m.2,  barjaZe z.2,
cagareiSvili e.2,  mariamiZe a.3

periferiuli nervis garsis malignuri
simsivne - iSviaTi SemTxveva

Tssu, zogadi qirurgiis departamenti;1

Sps “wminda miqaelis saavadmyofo”2,
Sps “paTologiis kvleviTi centri”3

periferiuli nervis garsis malignuri sim-
sivne (MPNST) miekuTvneba agresiuli formis
rbilqsovilovan sarkomas, romelsac axasiaTebs
nervis garsis diferenciacia da metastazirebis
tendencia. saerTo populaciaSi simsivnis gamov-
lena dabalia da misi sixSire Seadgens 0.001%-s,
Tumca, neirofibromatozis pirveli tipiT daa-
vadebul pirebSi, misi gamovlenis albaToba 10%-
s ar aRemateba. periferiuli nervis garsis ma-
lignur   simsivnis SemTxvevaTa  50% gamovleni-
lia neirofibromatozis pirveli tipiT daavade-
bul pacientebSi, SemTxvevebis 45% gvxvdeba
sporadulad da kavSirSia araidentificirebul
genetikur anomaliebTan, xolo danarCeni SemTx-
vevebi asocirebulia radioTerapiasTan. MPNST
Seadgens rbil qsovilTa sarkomebis 5-7-%-s da
miekuTvneba yvelaze xSir ararabdomiosarkomul
rbilqsovilovan sarkomas pediatriul pacien-
tebSi.

miuxedavad imisa, rom MPNST SemTxvevaTa 20%
diagnostirdeba bavSvTa asakSi, gansxvaveba bav-
Svebsa da zrdasrulebSi, simsivnis lokalizaci-
is, zomis an histologiuri xarisxis mixedviT, ar
aRiniSneba. Tumca, zrdasrulebSi mravlobiTi
pirveladi simsivnuri keris gamovlenis albaToba
ufro maRalia (1).

histologiurad MPNST diagnozze miuTiTebs
iseTi maxasiaTeblebis arseboba, rogoricaa
perivaskuluri ujreduli proliferacia, fas-
cikulebi, polimorfuli TiTistarisebri ujre-
debi hiperqromuli birTvebiT, maRali mitozuri
indeqsi da nekrozuli ubnebi (2).

adreul gamovlinebas warmoadgens swrafad
mzardi simsivnuri komponenti, romelic SesaZ-
loa iwvevdes tkivils an lokalur nevrologiur
simptomebs, rogoricaa: sisuste an paresTezie-
bi. simsivnis pirveladi keris arseboba kidure-
bis nervTa fesvebSi an konebSi, aseve, sajdomi
nervis proeqciaze, yvelaze metadaa damaxasiaTe-
beli. SemTxvevaTa umravlesobaSi simsivnuri
masebis zoma aRemateba 5 sm-s. pacientTa 50%-Si
simsivne metastazirebs, upiratesad filtvebSi
(3).

MPNST-is diagnostirebisas diferenciuli
diagnozi unda gatardes keTilTvisebian pleqsi-
formul neirofibromasTan, romelic, aseve, da-
maxasiaTebelia neirofibromatozis pirveli ti-
pisTvis. diagnostikuri meTodebidan upiratesia
mTliani sxeulis magnitorezonansuli tomogra-
fia da pozitron-emisiuri CT. MRI ZiriTadad ga-
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moiyeneba qirurgiuli Carevisas simsivnis anato-
miuri masStabis gansasazRvravad, xolo PET -
diferenciuli diagnostirebis mizniT, MPNST-sa
da keTilTvisebian neirofibromebs Soris (4,5).

simsivnis mkurnalobis erTaderTi meTodi
qirurgiulia. warmatebuli qirurgiuli Careva
gulisxmobs simsivnis srulad amokveTas jansa-
Ri qsovilidan 2 sm-is farglebSi.Tumca, simsiv-
nis sruli rezeqcia xSirad SeuZlebelia misi
mdebareobis an zomis gamo. postoperaciuli le-
talobis maRali riski warmoadgens ararezeqta-
belobis erT-erT mizezs. 5 sm-ze didi zomis sim-
sivneTa sruli rezeqcia xSirad SeuZlebelia,
amitom pacientebs postoperaciulad utardebaT
adiuvantur reJimSi qimio-sxivuri Terapia (6,7).

warmogidgenT SemTxvevas: pacienti 16 wlis
mozardi, romelmac klinikas momarTa gegmuri am-
bulatoriuli kvlevisTvis. anamnezSi aRiniSna,
rom pacients awuxebda samsivnuri gamoberiloba
marcxena dunduloze ( suraTi #1), uWirda gada-
adgileba simsivnis didi zomis da xangamoSvebi-
Ti tkivilis gamo. aRniSnuli warmonaqmni pa-
cientma SeamCnia ramdenime wlis win. warmonaqmni
Tavdapirvelad iyo mcire zomis da axasiaTebda
neli zrda. bolo kvirebis ganmavlobaSi sim-
sivnurma warmonaqmnma daiwyo intensiuri zrda,
rasac mohyva marcxena qveda kiduris parezi. ins-
peqciiT marcxena dunduloze aRiniSneboda didi
zomis simsivnuri gamoberiloba (suraTi #1),
marcxena qveda kiduri - SeSupebuli, moSlili
iyo mikrocirkulacia, aRiniSneboda kiduris
monoparezi da dabuJeba. palpaciiT simsivuri
warmonamni iyo mkvrivi, mtkivneuli, uswormas-
woro kideebiT, zomiT 20X25X20sm-ze. pacients
Cautarda rutinuli operaciiswina laboratori-
uli kvlevebi da kompiuteruli tomografia in-
travenuri kontrastirebiT. miRebul tomogra-
maze marcxena dundulos saproeqcio areSi aRin-
iSneboda simisvnuri warmonaqmni, romelic
mWidro kavSirSi iyo did dundula kunTTan.
filtvebSi da Zvlovan struqturaSi meoradi
metastazuri dazianeba ar gamovlinda, ris gamoc
gadawyda radikaluri qirurgiuli operacia.

operacia Sesrulda zogadi balansirebuli
anesTeziis qveS. simsivnis irgvliv gakeTda elif-
suri ganakveTi, moinaxa paTologiuri kera, gamo-
Tavisuflda irgvliv mdebare qsovilebidan da
organoebidan basri da Clungi wesiT ( suraTi #2),
gadaikvanZa da moikveTa paTologiuri sisx-
lZarRvebi. gakeTda detaluri revizia da prepa-
rati amoikveTa saRi qsovilebis farglebSi ( su-
raTi #3). operaciuli masala gaigzavna paTomor-
fologiur kvlevaze. Catarebuli kvlevis Sede-
gebis safuZvelze daisva periferiuli nervis
garsis malignuri simsivnis diagnozi ( suraTi #4,
#5) - pT4 Nx Mx R1. diagnozis verifikaciis
Semdgom SeTavazebul iqna qimiosxivuri Terapia.
pacientma safrangeTSi CHU Amiens Picardie-s klin-
ikaSi Caitara qimiosxivuri Terapiis ramdenime
kursi. postoperaciuli periodi mimdinareobda

garTulebebis gareSe. pacientma reabilitacia
gaiara warmatebiT. arsebul paTologiasTan
dakavSirebiT Civilebs aRar aRniSnavda. sicocx-
lis xarisxi sagrZnoblad gaumjobesda. amJamad
imyofeba onkologis meTvalyureobis qveS,
itarebs sakontrolo kvlevebs yovel 6 TveSi.
bolo 4 wlis ganmavlobaSi daavadebis recidivi
ar aRiniSna.

amgvarad, periferiuli nervis garsis ma-
lignur simsivnes sakmaod agresiuli mimdinare-
oba axasiaTebs, gansakuTrebiT  -axalgazrda asak-
Si. Tumca, adekvaturi operacia da Semdgomi qi-
mio-sxivuri Terapia pacientTa srulad gamojan-
mrTelebis SesaZleblobas iZleva, rasac adas-
turebs Cvens mier aRwerili SemTxvevac.

 sur. #1. Status locus

 sur. #2. mobilizacia irgvlivmdebare qso-
vilebidan da organoebidan basri da Clungi wes-
iT, saRi qsovilebis farglebSi
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 sur. #3. rezecirebuli periferiuli nervis
garsis malignuri simsivne

literatura:

1. Malignant Peripheral Nerve Sheath Tumors—A Com-
prehensive Review of Pathophysiology, Diagnosis, and
Multidisciplinary Management Samantha W. E. Knight,
Tristan E. Knight, Teresa Santiago, Andrew J. Murphy, and
Abdelhafeez H. Abdelhafeez 1. Amirian E.S., Goodman J.C.,
New P., Scheurer M.E. Pediatric and Adult Malignant Periph-
eral Nerve Sheath Tumors: An Analysis of Data from the
Surveillance, Epidemiology, and End Results Program. J.
Neuro-Oncol. 2014;116:609–616. doi: 10.1007/s11060-013-
1345-6.

2. Malignant Peripheral Nerve Sheath Tumor: Models,
Biology, and Translation Bandarigoda N. Somatilaka,1 Ali
Sadek,1 Renee M. McKay,1 and Lu Q. Le Pekmezci M, Reuss
DE, Hirbe AC, Dahiya S, Gutmann DH, von Deimling A et al.
Morphologic and immunohistochemical features of malig-
nant peripheral nerve sheath tumors and cellular schwanno-
mas. Mod Pathol 2015; 28: 187–200. Miettinen MM, Anto-
nescu CR, Fletcher CDM, Kim A, Lazar AJ, Quezado MM et
al. Histopathologic evaluation of atypical neurofibromatous
tumors and their transformation into malignant peripheral
nerve sheath tumor in patients with neurofibromatosis 1-a
consensus overview. Hum Pathol 2017; 67: 1–10

3. Malignant Peripheral Nerve Sheath Tumors MOHA-
MAD. A FARID, ELIZABETH G. DEMICCO, ROBERTO
GARCIA, LINDA AHN, PAMELA R. MEROLA, ANGELA
CIOFFI, ROBERT G. MAKI Tisch Cancer Institute, Mount
Sinai School of Medicine, New York, New York, USA Disclo-
sures of potential conflicts of interest may be found at the
end of this article.

4. Malignant Peripheral Nerve Sheath Tumors MOHA-
MAD FARID, ELIZABETH G. DEMICCO, ROBERTO GAR-
CIA, LINDA AHN, PAMELA R. MEROLA, ANGELA CIOFFI,
ROBERT G. MAKI Tisch Cancer Institute, Mount Sinai School
of Medicine, New York, New York, USA

5. Ferner RE, Golding JF, Smith M et al. [18F]2- fluoro-2-
deoxy-D-glucose positronemission tomography (FDG PET)
as a diagnostic tool for neurofibromatosis 1 (NF1) associat-
ed malignant peripheral nerve sheath tumours (MPNSTs): A
long-term clinical study-Department of Neurology, Guy’s and
St Thomas’ NHS Foundation Trust, Kings College London,
London, UK. rosalie.ferner@kcl.ac.uk

6. Scaife CL, Pisters PW. Combined-modality treatment
of localized soft tissue sarcomas of the extremities. Surg Oncol
Clin N Am 2003; 12: 355–368. [PubMed: 12916459]

7. Bates JE, Peterson CR, Dhakal S, Giampoli EJ, Constine
LS. Malignant peripheral nerve sheath tumors (MPNST): a
SEER analysis of incidence across the age spectrum and
therapeutic interventions in the pediatric population. Pedi-
atr Blood Cancer 2014

 sur. #4. hematoqsilini da eozini. gadideba
400. periferiuli nervis garsis malignuri sim-
sivne (MPNST). TiTistarisebri ujredebis uxvi
proliferacia, ujreduli polimorfizmiT da
mitozis figuriT

 sur. #5. hematoqsilini da eozini. gadideba
400. periferiuli nervis garsis malignuri sim-
sivne (MPNST). TiTistarisebri ujredebis hipo-
celuluri proliferacia, xveulebis formire-
biT da miqsoiduri cvlilebebiT.
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SUMMARY
CLINICAL CASE REVIEW

Aladashvili A.1, Nikabadze M.2, Barjadze Z.2,
Tsagareishvili E.2, Mariamidze A.3

MALIGNANT PERIPHERAL NERVE
SHEATH TUMORS (MPNST) RARE
FINDING

TSMU, GENERAL SURGERY DEPARTMENT1, LTD ,,ST
MICHAEL HOSPITAL” 2, LTD ,,PATHOLOGY RESEARCH
CENTER” 3

Malignant peripheral nerve sheet tumors (MPNST) are
uncommon and rare condition. These neoplasms are often
associated with neurofibromatosis type I (NF-I) but can also
occur sporadically. This article presents a rare case report
discussing the detailed diagnostic approach along with an
extensive review of the literature for malignant peripheral
nerve sheath tumor arising in the left gluteus. A 16 years old
boy presented with a large tumor in left gluteus. The patient
noticed mass in the left gluteus several years earlier. Patient
was complaining about a growing lump tissue under the skin,
pain, loss of control of muscles in left leg. Biopsy of the left
gluteus showed malignant neoplasm and malignant nerve
sheet tumor components were predominant. Surgery was
performed with total resection. The operation was performed
under general anesthesia. An elliptical incision was made on
the tumor and the pathological center was found and re-
leased from the surrounding tissues. Pathological blood ves-
sels were clamped and cut. A detailed revision was made and
the tumor was removed within healthy tissues. Tumor size
was 20X25X20-cm. The patient underwent rehabilitation suc-
cessfully. No recurrence has been observed in the last 4
years.

klinikuri SemTxvevis aRwera

aladaSvili a. 1,  niqabaZe m.2,  barjaZe z.2,
cagareiSvili e.2,  CinCalaZe a.2

ganmeorebiTi citoreduqciuli
qirurgia da HIPEC peritoneuli
fsevdomiqsomis mkurnalobaSi:
SemTxvevis aRwera

Tssu, zogadi qirurgiis departamenti1, Sps
“wminda miqaelis saavadmyofo”2

peritoneumis fsevdomiqsoma (Peritoneal
pseudomyxoma, PMP) aris iSviaTi paTologia,
romelic ZiriTadad mucinuri ascitiT xasiaTde-
ba. daavadeba viTardeba apendiqsis dabali
xarisxis mucinuri simsivnis gaxeTqvis Sedegad.
mis ZiriTad gamovlinebas warmoadgens ,,redis-
tribuciis fenomeni’’, rodesac mucinuri simsiv-
nis ujredebi specifikur adgilebSi axdenen aku-
mulacias. peritoneuli simsivnuri ujredebis
akumulaciis adgili damokidebulia or faq-
torze: 1) gravitaciasa, da 2) peritonealuri

siTxis absorbciis wertilebze. Sesabamisad, sim-
sivnuri ujredebis dagrovebis adgilebia: didi
da mcire badeqoni, subdiafragmuli midamo,
ufro xSirad -  marjvena mxare. daavadeba qaleb-
Si ufro xSiria, vidre mamakacebSi. qalebSi daa-
vadeba, ZiriTadad, vlindeba ascitiT da sakver-
cxis simsivnuri gadagvarebiT, xolo mamakacebSi
warmodgenilia apendiqsis mucinuri neoplaziiT.
simsivnis lokacia, aseve, SeiZleba iyos: msxvili
nawlavis koloreqtaluri nawili, naRvlis buS-
ti, pankreasi, uraqusi, Sardis buSti, ufro iS-
viaTi kerebia ZuZu da filtvebi (1,2,3).

mkurnaloba mimdinareobs sruli citoredu-
qciuli qirurgiisa (CRS) da hiperTermuli intra-
peritoneuli qimioTerapiis (HIPEC) kombinire-
biT. sruli citoreduqciuli qirurgiuli Care-
vis + HIPEC dro saSualod Seadgens 10 saaTs da
moicavs bilateralur pariesul da diafragmis
peritoneumeqtomias, marjvenamxriv hemikoleq-
tomias, omenteqtomias, spleneqtomias, qole-
cisteqtomias, RviZlis- glisonis kafsuleqto-
mias, menjis Rrus peritoneumeqtomias. aseve, Sei-
Zleba Catardes reqtosigmoideqtomia da his-
tereqtomia, bilateraluri salpingo-ooforeq-
tomia. daavadebis unikaluri Tviseba, rac sxva
peritoneumis malignizaciebisgan ganasxvavebs,
aris misi neli progresireba, romelic xSirad
usimptomoa, gamovlineba mdgomareobis uki-
duresi damZimebis Sedegad xdeba. meios klini-
kis monacemebiT, pacientebis postoperaciuli
sicocxlis xuTwliani maCvenebeli meryeobs 6-
dan 10%-mde.(4,5).

daavadebis diagnostikur, instrumentul kv-
levebs warmoadgens muclis Rrus ultra-
sonografia da kompiuteruli tomografia, aseve,
laboratoriuli kvlevebi onkomarkerebze CA 19-
9, karcinoembrionul antigenze (CEA). am uka-
nasknelT ufro prognozuli Rirebuleba gaaCni-
aT, vidre sadiagnostiko. daavadebis diagnosti-
ka misi iSviaTobis da mimdinareobis gamo, xSirad
SemTxveviTia. xSirad diagnostireba xdeba sxva
saxis paTologiis Sedegad Catarebuli qirurgiu-
li Carevis dros (6).

2018 wlis maisSi 52 wlis qali moTavsda gada-
udebeli medicinis departamentSi, TviTdinebiT.
pacienti aRniSnavda Zlieri xasiaTis tkivils
muclis areSi, Semcivnebas. aReniSneboda Rebine-
ba, saerTo sisuste. gadmocemiT, simptomebi daew-
yo ramdenime dRis win. anamnezidan gairkva, rom
pacients aReniSneboda hemoragiuli gamonadeni
saSodan. ultrabgeriTi kvleviT: duglasis foso-
Si - 200-300 ml Tavisufali siTxe, marcxena
sakvercxe zomaSi gadidebuli. eWvi iqna mitani-
li mwvave peritonitze, ris gamoc Cautarda qiru-
rgiuli Careva. operaciis dros muclis RruSi
reviziiT inaxa: daaxloebiT 400-500 ml mRvrie,
blanti konsistenciis gamonadeni. saSvilosno,
danamatebTan erTad, simsivnurad gadagvarebu-
li, pariesul da visceralur peritoneumze kar-
cinomatozis suraTi. simsivnurad gadagvarebu-
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li saSvilosno, Tavis danamatebTan da did bade-
qonTan erTad, amoikveTa da gaigzavna paTomor-
fologiur kvlevaze. morfologiuri daskvnis
Sedegad, pacients daudginda sakvercxis
avTvisebiani simsivne (fsevdomiqsomis tipis) IV
stadia III klinikuri jgufi. postoperaciuli pe-
riodi warimarTa garTulebis gareSe. gaweridan
ramodenime kviraSi pacients daewyo xangamoSve-
biTi tkivili muclis areSi, aRniSnavda dispep-
siur movlenebs. SeTavazebuli iqna HIPEC cit-
oreduqciasTan erTad. 2018 wlis agvistoSi op-
eraciis dros, reviziisas, simsivnuri implante-
bi nanaxi iqna pariesul da viscerul perito-
neumze, brma nawlavze da naRvlis buStze. deta-
luri reviziis Semdeg Sesrulda menjis Rrus,
subdiafragmuli da pariesuli peritoneumeqto-
mia, apendeqtomia da qolecisteqtomia, cit-
oreduqciis Semdeg muclis flankidan Setanili
iqna 3 gamomSvebi sadrenaJo mili, xolo marjvena
mxridan - 2 Semtani sairigacio mili. muclis Rru
daixura hermetulad. specialuri aparatis meS-
veobiT muclis RruSi Seyvanili iyo 41 gradusam-
de gacxelebuli qimiopreparati, romelic 90 wu-
Tis ganmavlobaSi cirkulirebda, Sesrulda HIPEC
daxuruli teqnikiT. qimiopreparatad gamoyeneb-
uli iyo Mitomicin C 12mg/m2-ze. pacientis sawol-
dReebis raodenobam Seadgina 8 dRe. mkurnalo-
bis Sedegad postoperaciuli periodi warimar-
Ta garTulebis gareSe. operaciidan 28-e dRes
pacientma Caitara gegmuri qimioTerapia. sul Ca-
utarda gegmuri qimioTerapiis sami kursi. oper-
aciidan or TveSi pacientis zogadi mdgomareoba
damZimda, daewyo movliTi xasiaTis tkivili
mucelSi, gulisreva, Rebineba. kompiuteruli
tomografiiT aRiniSna simsivnis recidivi. paci-
entis TanxmobiT, daigegma ganmeorebiTi cito-
reduqcia HIPEC-Tan erTad. 2018 wlis dekemberSi
Sesrulda ganmeorebiTi citoreduqcia, simsiv-
nuri konglomerati amoikveTa muclis Rrudan,
Sesrulda HIPEC daxuruli teqnikiT. qimio-
preparatad gamoyenebuli iqna 43-440C-mde gacxe-
lebuli Mitomicin C 12mg/m2-ze 90 wuTis ganmavlo-
baSi. pacientis zogadi mdgomareoba dastabilur-
da, operaciidan me-7 dRes gaewera stacionari-
dan ambulatoriuli meTvalyureobis qveS. pa-
cientma, postoperaciulad pirveli 6 Tvis gan-
mavlobaSi, moimata 15kg, xolo Semdgomi erTi
wlis ganmavlobaSi - 10 kilogrami. sicocxlis xa-
risxi sagrZnoblad gaumjobesda. gegmur kvleve-
bze dayrdnobiT (magnitorezonansuli tomogra-
fia da biomarkerebi CEA da CA19-9), romelsac
pacienti dRemde itarebs 6 TveSi erTxel, pa-
cients recidivi ar aReniSna.

amrigad, SemTxveva sainteresoa im Tval-
sazrisiT, rom fsevdomiqsomis agresiul da Sor-
swasul formebSic ki misaRebia HIPEC citoredu-
qciasTan erTad, rogorc erTjeradad, aseve, gan-
meorebiT. mkurnalobis aseTi taqtika avadmyo-
fis gamojanmrTelebis saSualebas iZleva.
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REPEATED CYTOREDUCTIVE
SURGERY WITH HIPEC FOR
PERITONEAL PSEUDOMYXOMA: CASE
REPORT
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Female patient, 52 was diagnosed with PMP. In May 2018
was performed following cytoreduction, HIPEC was per-
formed with closed abdominal technique. The chemothera-
peutic agents were dissolved in 4.2 liters of perfusion solu-
tion to match the volume of the abdominal cavity, and intra-
peritoneal chemotherapy was administered at 41°C for 90
minutes. Mitomycin C was used in (12 mg/m2). Technical
aspects of cytoreductive surgery by Sugarbaker: Right sub-
diaphragmatic and parietal peritonectomy, left subdiaphrag-
matic and parietal peritonectomy, omentectomy, pelvic chole-
cystectomy, appendectomy. Unfortunately, patient had de-
veloped recurrence after treatment in December 2018 and
underwent repeated cytoreduction and HIPEC.

We have described a case of a female patient who devel-
oped aggressive PMCA, with a misleading clinical presenta-
tion. There is no consensus regarding the proper manage-
ment of aggressive cases. Recent studies support that cy-
toreduction with peritonectomy plus HIPEC is a safe proce-
dure that suggests an improvement in the survival rates,
even in aggressive cases.
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klinikuri SemTxvevis aRwera

awyvereli l.1,  bregaZe o.2,  WuWulaSvili n.2,
wiklauri g.3,  sexniaSvili n.3.

zeda ybis frontaluri lokalizaciis
giganturi radikuluri kistebi cxvirisa
da haimoris wiaRebSi zrdiT

Tssu, piris Rrus qirurgiis da
implantologiis departamenti1, yba-saxis
qirurgiis departamenti2; s.xeCinaSvilis
saxelobis sauniversiteto klinika3

 radikuluri kistebi, rezidualur kistebT-
an erTad, miekuTvneba anTebad odontogenur ki-
stebs, radganac viTardeba kbilis irgvlivi qso-
vilebis qronikuli anTebis kerebSi. kerZod,
apikaluri periodontis areSi. rogorc wesi, maTi
Camoyalibeba xdeba qronikuli granulomato-
zuri periodontitis progresirebis fonze,
apikaluri granulomebisgan, romlebic zrdis
procesSi gadadian jer kistagranulomebSi, Sem-
deg ki - radikulur kistebSi. am ukanasknelma Se-
iZleba miaRwios iseT zomebs, rom daSalos ybis
Zvali da gamoiwvios paTologiuri motexiloba,
Seizardos haimoris da cxviris RruebSi, SigTav-
sis daCirqebis SemTxvevaSi gamoiwvios os-
teomieliti, osteoflegmona, haimoriti. Tavis
mxriv, radikuluri da rezidualuri kistebi,
dizontogenezur kistebTan erTad erTiandeba
odontogenuri kistebis jgufSi, radganac maTi
garsis SenebaSi monawileobs odontogenuri gene-
zis epiTeliumi, kerZod, malases kunZulakebis
ujredebi.

histomorfologiurad radikuluri kistebis
garsis gareTa Sre SemaerTebelqsovilovania,
xolo SigniTa warmodgenilia mravalSriani,
brtyeli, gaurqovanebeli, sqvamozuri epiTeliT.
maTi blanti, gamWvirvale SigTavsi Seicavs side-
rofagebs, qolesterinis kristalebs, kalci-
natebs (reStonis sxeulakebi), arcTu iSviaTad,
gigantur mravalbirTvian ujredebs. procesis
gamwvavebis SemTxvevaSi, kistis garsSi da SigTav-
sSi vlindeba mravlobiTi neitrofiluri granu-
locitebi, xolo anTebiTi procesis remisiis
dros - upiratesad makrofagebi da limfocite-
bi.

zeda ybis ZvlebSi ganviTarebuli didi zomis
radikuluri kistebi, garda imisa, rom arRvevs
sakbile morCis Zvlovan struqturas da vrcel-
deba mezobeli kbilebis mimarTulebiT, arcTu
iSviaTad iwvevs saxis qalas fiziologiuri Rrue-
bis Zvlovani kedlebis destruqcias da nawilo-
briv, an mTlianad ikavebs maT. amasTan, rogorc
wesi, zeda ybis frontalur areSi ganviTarebuli
didi zomis radikuluri kistebi uxSiresad ga-
nicdis Sezrdas cxviris RruSi, kerZod, mis qve-
da savalSi, xolo didi da xandaxan mcire saReWi
kbilebidan ganviTarebuli didi zomis radiku-
luri kistebi - zeda ybis wiaRSi. Tumca, radiku-
lurma kistebma SeiZleba miaRwios iseT zomebs,

rom gamoiwvios zeda ybis Zlovani qsovilis didi
masivis destruqcia erTdroulad cxviris da
haimoris wiaRebSi SezrdiT.

kvlevis mizans Seadgenda cxvirisa da haimoris
wiaRebSi Sezrdili, zeda ybis frontaluri
lokalizaciis giganturi radikuluri kistis iS-
viaTi klinikuri SemTxvevis aRwera.

pacienti g.w., 26 wlis kaci konsultirebuli
iqna ambulatoriulad 16.02.2022 w. momarTvisas
pacienti uCioda tkivils marcxniv zeda ybis are-
Si, sakbile morCisa da Tvalbudis qveda midamos
rbili qsovilebis anTebad SeSupebas, cxviriT
sunTqvis gaZnelebas. diagnostirda: marcxena
zeda ybis Zvlis giganturi radikuluri kista
cxvirisa da haimoris wiaRebSi zrdiT, gamwvaveb-
is faza.

anamnezi: pacientis gadmocemiT, momarTvam-
de daaxloebiT weliwadnaxevriT adre, daewyo
cxviriT sunTqvis gaZneleba, Sesabamis mxareze
haeris gamtarobis mkveTrad daqveiTebis gamo.
klinikaSi momarTvamde ori TviT adre pacients
daewyo perioduli xasiaTis tkivilebi marcxniv
zeda ybis areSi, rasac mohyva sakbile morCis
rbili qsovilebis anTebadi SeSupeba. antibi-
otikoTerapiis fonze mwvave anTebis movleneb-
ma gaiara, Tumca bolo periodSi aReniSna gam-
wvavebis axali faza. anTebiTi procesis swrafi
progresirebis gamo pacientma mimarTa stoma-
tologiur klinikas, sadac Cautarda saxis Zvleb-
is kompiuteruli tomografia. gamovlinda mar-
cxena zeda ybis Zvlis giganturi zomis odonto-
genuri kista, ris gamoc pacienti gamogzavnili
iqna yba-saxis qirurgiul klinikaSi mkurnalobis
mizniT.

lokaluri statusi: garegani inspeqciiT yura-
dRebas iqcevda saxis zomierad gamoxatuli asim-
etria marcxena Tvalbudis qveda midamos rbili
qsovilebis anTebadi SeSupebis gamo. rinoskopi-
uli gasinjviT: marcxniv, cxviris qveda savalis
Sida moculoba iyo mkveTrad Semcirebuli, xolo
msxliseburi Sesavlis fuZe - deformuli,
gamoberili da dafaruli macerirebuli, hipere-
miuli lorwovani garsiT. qveda ybis moZraoba iyo
Tavisufali. piris Rrus inspeqciiT, Sesabamis
mxareze, sakbile morCis mfaravi rbili qsovile-
bi vestibuluri mxridan, karibWis TaRis CaTv-
liT, mTel sigrZeze (centraluri saWrelidan
meore molaramde) iyo SeSupebuli da hiperemiu-
li. palpatorulad 21-24 kbilebis intervalis
farglebSi isinjeboda Zvlis gaTxelebuli,
gamoberili da drekadi kortikaluri firfita
(diupiutrenis simptomi). Sesabamis mxares, fron-
talur areSi magari sasis lorwovani garsi iyo
hiperemiuli da palpaciurad mtkivneuli. 28
kbili kbilTa rkalSi ar vizualizdeboda
(eqstragirebuli iyo momarTvamde). yvela kbili
- 21-dan 27 CaTvliT, adre iyo endodontiurad
namkurnalebi da restavrirebuli. 24 kbilis sta-
tika, mimdebare Zvlovani qsovilis mniSvnelovani
destruqciis gamo, iyo darRveuli.
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radiologiuri gamokvlevis monacemebi: saxis
Zvlebis kompiuteruli tomografiiT nanaxi iqna
marcxena mxares msxliseburi Sesavlis qveda ked-
lis mniSvnelovani rRveva, ramac gamoiwvia kis-
tis Sezrda cxviris qveda savalSi da am ukanaskne-
lis SigniTa sivrcis mkveTri Seviwroeba. amasTan,
kista ganicdida zrdas mTel sigrZeze, marcxena
zeda sakbile morCis gaswvriv. kistis RruSi fiq-
sirdeboda 21, 22, 23, 24, 25, 26 da 27 kbilebis fes-
vebis apikaluri mesamedebi. rRvevas ganicdida
marcxena haimoris wiaRis medialuri kedlis qve-
da nawili da qveda kedeli, saidanac kista
Sezrdili iyo wiaRSi da naxevramde avsebda mis
Sida sivrces. destruirebuli iyo, Sesabamis mxa-
res, magari sasis Zvlovani qsovilic.

winasaoperacio momzadebis reJimSi pacients
daeniSna antimikrobuli Terapia da piris Rrus
Tbili antiseptikuri savlebi. mieca rekomenda-
cia, kistis RruSi arsebuli kbilebis ganmeore-
biT endodontiur mkurnalobasa da restavraci-
asTan dakavSirebiT. kbilebis SenarCunebis
mizniT, operaciis win pacients Cautarda 21, 22,
23, 25, 26 da 27 ganmeorebiTi endodontiuri mkur-
naloba da dabJena lateraluri kondensaciis me-
TodiT. 30.03.2022 w. pacienti hospitalizebuli
iqna klinikaSi operaciuli mkurnalobis mizniT.

pacients zogadi gautkivarebiT Cautarda op-
eraciuli Careva: marcxena zeda ybis Zvlis seg-
menturi rezeqcia, cisteqtomia, haimoris wiaRisa
da kistis Zvlovani sarecelis qirurgiuli da
antiseptikuri sanacia, warmoqmnili vrceli oro-
antraluri fistula daixura.

operaciis teqnika: ramdenadac teqnikuri
TvalsazrisiT gamarTlebulad CaiTvala saoper-
acio velis gaxsna erTi vrceli ganakveTiT, ga-
tarda kalduel-lukis atipiuri ganakveTi,
trapeciuli nafleTis warmoqmniT, 21 kbilidan
tuberamde. aSrevda rbili qsovilebi da mobiliz-
da zeviT. saRi Zvlis farglebSi, frezirebis
gziT, moikveTa sakbile morCis vestibuluri ked-
lis destruirebuli ubani. amoikveTa kistis gar-
si mTlianad ramdenime obieqtis saxiT, rogorc
kistis Zvlovani Rrudan, ise haimoris wiaRidan.
cxvirSi Sezrdili kistis garsis fragmentis
amokveTisas adgili hqonda am ukanasknelTan
Sezrdili macerirebuli lorwovani garsis
mTlianobis rRvevas, romelic aRdga atravmuli
5/0 Zafis kvanZovani nakerebiT. Catarda winaswar
endodontiurad namkurnalebi 21, 22, 23, 25, 26
da 27 kbilebis fesvebis mwvervalebis rezeqcia,
maTi SenarCunebis mizniT. eqstragirda 24 kbili,
romlis fesvebs aRar hqonda SerCenili sayrde-
ni Zvlovani qsovili. qirurgiulad da antisep-
tikurad damuSavda kistis Rrus Zvlovani kedle-
bi, haimoris wiaRi da 24 kbilis kbilbude. gatar-
da Wrilobis hemostazi eleqtrokoagulaciiT.
wiaRSi moTavsda rezinis drenaJi, romlis bolo
gamotanil iqna karibWis WrilobaSi. mobilizda
rbili qsovilebis vestibuluri nafleTi da Wri-
loba gaikera atravmuli 3/0 Zafis kvanZovani na-

kerebiT, oro-antraluri fistulis daxurviT.
amdenad, aRwerili cxvirisa da haimoris

wiaRebSi Sezrdili, zeda ybis frontaluri
lokalizaciis giganturi radikuluri kistis iS-
viaTi klinikuri SemTxveva interess iwvevs sami
ZiriTadi mizezis gamo: 1. didi zomis fronta-
luri kistebi uxSiresad ganicdis Sezrdas cx-
viris RruSi da, Cveulebriv, ver aRwevs haimoris
wiaRs; 2. kista imdenad aviwroebda cxviris qveda
savals, rom iwvevda Sesabamis mxares cxviriT
sunTqvis gaZnelebas; 3. kista izrdeboda horiz-
intaluri mimarTulebiT - frontaluri mida-
modan molarebis proeqciamde, ris gamoc masSi
fiqsirdeboda marcxena zeda ybis areSi arsebu-
li yvela kbilis fesvi.
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SUMMARY

CLINICAL CASE REVIEW
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GIANT ODONTOGENIC CYSTS OF
THE FRONTAL LOCALIZATION OF
THE MAXILLA WITH GROWTH IN
THE NASAL AND SINUS CAVITIES

TSMU, DEPARTMENT OF ORAL SURGERY AND
IMPLANTOLOGY1, DEPARTMENT OF MAXILLOFACIAL
SURGERY2; S. KHECHINASHVILI UNIVERSITY CLINIC3

The article presents a description of a rare clinical case of
a giant radicular cyst of the frontal localization of the maxilla,
growing into the nasal and sinus cavities. A 26-year-old male
patient complained of pain in the upper jaw area on the left
side, inflammation of the soft tissues of the tooth ridge and
the lower part of the lower eyelid, and difficulty in breathing
through the nose. Computed tomography of the facial bones
diagnosed: giant radicular cyst of the left maxillary bone with
growth into the nasal and maxillary sinuses, acute inflamma-
tory phase. The cyst caused significant destruction of the
inferior wall of the pear-shaped aperture, the medial and infe-
rior walls of the maxillary sinus and the osseous mass of the
periodontium on the corresponding side. On one hand, it
experienced growth in the nasal cavity and narrowed the
inner space of the left lower nasal passage, on the other
hand - due to growth in the cavity, it filled its lower half and
at the same time expanded in the horizontal direction - from
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the frontal area to the projection of the molars, due to which
the roots of all the teeth in the left upper jaw are towards to
the cyst. In the mode of pre-operative preparation, the pa-
tient was prescribed antimicrobial therapy. In addition, in
order to preserve the teeth, the canals 21, 22, 23, 25, 26 and
27, which were previously endodontically treated, were re-
canalized and filled before the surgery. 2 weeks after the
initial treatment, the patient was hospitalized and underwent
surgery: segmental resection of the left maxillary bone with-
in the healthy tissue, radical cystectomy, extraction of 24
statically movable teeth, resection of the apexes of the roots
of teeth 21, 22, 23, 25, 26 and 27, closure of oro-antral commu-
nication.

baxtaZe s.1,  nadiraZe T.1,  kvaWaZe i.2,
xaWapuriZe n.1

gamowveuli potencialebis cvlilebebi
internetdamokidebul bavSvebsa da
mozardebSi

Tssu, bavSvTa nevrologiis departamenti1;
fiziologiis departamenti2

internet-damokidebuleba, anu internetis
paTologiuri moxmareba, xasiaTdeba individis
mier internetTan gatarebuli drois kontrolis
unaris daqveiTebiT, an dakargviT. aRniSnulis
Sedegad viTardeba distresi da sicocxlis
xarisxis daqveiTeba, rac moicavs socialuri
urTierTobebis deficits, akademiuri moswreb-
isa da qcevis darRvevebs [1]. zogierTi mkvle-
varis azriT, internetis Warbi moxmareba calke
mdgomareobas ar warmoadgens da igi iseTi dar-
Rvevebis simptomia, rogoricaa SfoTviTi aSli-
loba da depresia. aSS-is adiqciis Semswavleli
sazogadoebis mier SemuSavda adiqciis axali
definicia, romlis mixedviT adiqcia Tavis tvi-
nis funqciobis qronikuli darRvevaa, ganpirobe-
buli aramxolod nivTierebebis moxmarebiT
(alkoholi, narkotikuli saSualebebi), aramed
ganviTarebuli qceviTi damokidebulebebis dro-
sac [2].

mentaluri daavadebebis diagnostikuri da
statistikuri saxelmZRvanelos me-5 gadaxedvis
(DSM V-is) mixedviT [3], internet-damokidebule-
ba kompulsiur-impulsuri speqtris darRvevaa,
romelic gulisxmobs kompiuteris onlain da/an
oflain gamoyenebas da moicavs sul mcire sam
qvetips: gadaWarbebul TamaSs, seqsualuri tipis
aqtivobas onlain da meilze/teqstur Setyobin-
ebebze permanentul damokidebulebas. yvela

maTgans aqvs oTxi saerTo komponenti: 1) gadaWar-
bebuli gamoyeneba, xSirad asocirebuli drois
SegrZnebis dakargvasTan, an ZiriTadi aqtivobe-
bis ugulebelyofasTan; 2) moxsnis sindromi, gam-
ovlenili sibrazis, daZabulobis da/an depresi-
uli qceviT maSin, rodesac onlain aqtivoba Seu-
Zlebeli xdeba; 3) tolerantoba - onlain gatare-
buli drois gazrdili moTxovnilebis saxiT; 4)
negatiuri Sedegebi - agresiuli qceva, tyuili,
dabali akademiuri moswreba, socialuri izola-
cia da daRliloba [4]. internet-damokidebuleb-
is gamomwvevi mizezebi ucnobia. dadgenil risk-
faqtors warmoadgens onlain azartuli TamaSe-
bis ojaxuri istoria. metic, aRmoCenilia myari
kavSiri mSoblebis depresiasa da bavSvis inter-
net-damokidebulebas Soris. onlain azartuli
TamaSebis ojaxuri riski ganpirobebulia rogorc
garemo faqtorebiT, ise genetikuri winaswargan-
wyobiT. genetikuri winaswarganwyoba aRiniSneba
SemTxvevaTa 50%-Si. sayuradReboa, rom gene-
tikur winaswarganwyobaze pasuxismgebeli
konkretuli genebi jer gamovlenili ar aris,
Tumca, arsebobs mosazreba, rom internet-damok-
idebulebis paTogenezSi mravali geni monawile-
obs, maT Soris - dofaminis D2 receptoris geni.
garda amisa, serotoninis transporteris genis
polimorfizmma 5-HTTLPR SeiZleba aseve Seasru-
los garkveuli roli internet-damokidebuleb-
is paTogenezSi [5]. neiroradiologiuri kvleve-
biT, kerZod - funqciur magnitur-rezonansuli
tomografiiT (fMRI) radiologiuri paternebis
sxvaoba internet-damokidebulebis mqone pireb-
Si, sakontrolo jgufTan SedarebiT, dadginda
Tavis tvinis garkveul regionebSi: prefronta-
lur qerqSi, orbitofrontalur xveulSi, zo-
lian sxeulSi, naTxemi, Tavis tvinis ReroSi, mar-
jvena sartyelisebr xveulSi, bilateralurad
parahipokampusSi, marjvena Sublis wilSi, marcx-
ena zeda Sublis xveulSi, marcxena kauWSi, mar-
jvena postcentralur xveulSi, marjvena Sua
kefis xveulSi, marjvena qveda safeTqlis xveul-
Si, marcxena zeda safeTqlis xveulsa da Sua
safeTqlis xveulSi. yvela CamoTvlili struq-
tura monawileobs internet-damokidebulebis
ganviTarebaSi. Zhou-m [6] da sxvebma daadgines, rom
internet-damokidebulebis mqone mozardebs
aReniSnebaT ruxi nivTierebis daqveiTebuli
simkvrive marcxena wina sartyelisebr qerqSi,
marcxena ukana sartyelisebr qerqSi, marcxena
insulasa da marcxena enisebr xveulSi. amrigad,
internet-damokidebulebis mqone pirebs aReniS-
nebaT mravlobiTi struqturuli cvlilebebi
Tavis tvinSi da aseTi cvlilebebi mniSvnelovnad
korelirebs maTi internet-damokidebulebis
xangrZlivobasTan.

miuxedavad arsebuli neirogamosaxviTi mo-
nacemebisa, internet-damokidebulebis gan-
msazRvreli biomarkeri, romelic neironatomi-
ur monacemebTan kombinaciaSi SesaZlebels gax-
dis misi zust diagnostikas, jer kidev ar arse-
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bobs. am TvalsazrisiT Zalze mniSvnelovania
eleqtrofiziologiuri meTodebis, kerZod - kog-
nituri gamowveuli potencialebis ganxilva. es
ukanaskneli warmoadgens unikalur meTods,
romelic mniSvnelovan rols asrulebs menta-
luri daavadebebis identifikaciis, prediqciis
da prevenciis saqmeSi. kognituri gamowveuli
potencialebi warmoadgens qalas zedapiridan
registrirebul movlenebTan dakavSirebul po-
tencialebs, romelic aRmocendeba droSi sen-
soruli, motoruli Tu kognituri movlenebis
sapasuxod. is moicavs informacias konkretuli
kognituri davalebis SesrulebaSi monawile
neironebis aqtivobis Sesaxeb. P300 misi mogvi-
anebiTi pasuxia, romelic aRmocendeba xSiri,
standartuli gamRizianeblis seriis miwodebis
pirobebSi subieqtis mier iSviaTi samizne gamRi-
zianeblis aRqmis procesSi. arsebobs monacemTa
seria P300-is amplitudis Semcirebis Sesaxeb in-
ternet-damokidebulebis da alkoholis Warbad
gamoyenebis dros. arsebobs mosazreba, rom misi
amplitudis cvlileba SesaZloa dakavSirebuli
iyos im neironul aqtivobasTan, romelsac adg-
ili aqvs internetis gamoyenebisas xmauriT gaRi-
zianebis pirobebSi. garda amisa, dadgenilia, rom
alkohol-damokidebul pirebSi abstinenciis gan-
viTarebisas adgili aqvs P300-is amplitudis Sem-
cirebas deviaciuri gamRizianeblis gamoyenebis
gamo [7]. arsebuli monacemebis miuxedavad, Zalze
mwiria samecniero mtkicebulebani imis Sesaxeb,
Tu rogor icvleba P300-is latencia sxvadasxva
tipis damokidebulebis, maT Soris  -  internet-
damokidebulebis dros. ukve erTeuli monacemi
miRebulia mozrdilTa populaciidan. informa-
cia bavSvebis Sesaxeb ki ar arsebobs. aseve, ar ar-
sebobs erTiani konsensusi, Tu kognituri pro-
cesebis romel aspeqts moicavs P300-is latenci-
is cvlilebebi internet-damokidebulebis mqone
bavSvebSi. miRebuli monacemebi SesaZlebels gax-
dis ganisazRvros kognituri disfunqciis is ti-
pebi, romelTac adgili aqvT internet-damokide-
bulebis dros bavSvebSi.

winamdebare kvlevis mizans warmoadgenda
P300-is amplitudis da latenciis Sefaseba inter-
net-damokidebul bavSvebSi.

am mizniT Seswavlili iqna 10-17 wlis asakis 64
bavSvi, maTgan 33 CaerTo sakvlev jgufSi, xolo
31 - sakontrolo jgufSi.

internet-damokidebulebis diagnostika
Catarda iungis meTodis mixedviT, romelic war-
moadgens 20 komponentis Semcvel tests. iungis
qulaTa diapazoni 20-49 ganisazRvra, rogorc in-
ternet-damokidebulebis msubuqi forma, 50-79
qula-saSualo simZimis, xolo 80-100 qula -
rogorc misi mZime forma. is bavSvebi da mozard-
ebi, romelTac, iungis testis mixedviT, aReniS-
naT 20 qulaze naklebi - ganisazRvrnen, rogorc
internet-damokidebulebis armqoneni da Caer-
Tvnen sakontrolo jgufSi. P300-is registracia
Catarda rogorc sakvlev, ise sakontrolo jguf-

Si, Sefasda misi latencia da amplituda.
eleqtroencefalogramis (eeg) registracia
Catarda movercxlili eleqtrodebiT saerTa-
Soriso 10-20 sistemis Sesabamisad. analizi ganx-
orcielda Cz-A1 ganxrebidan, raTa gamoricx-
uliyo regionTaSorisi efeqti. eleqtrodebis
winaRoba Seadgenda 5 kµ-ze naklebs. damiwebis
eleqtrodi moTavsebuli iyo Sua xazze Fpz-sa da
Fz-s Soris. eeg-s gaZliereba Seadgenda 20 000-s.
TiToeul bavSvs mieca instruqcia, Tu rogor
unda Seesrulebina kognituri davaleba. regis-
tracia tardeboda xmagaumtar oTaxSi. bavSvebi
ganTavsebulni iyvnen komfortul savarZelSi,
sadac maT yursasmenebis saSualebiT miewodebo-
daT smeniTi gamRizianebeli. gaRizianebis
parametrebia:

• gamRizianeblis tipi - binauruli,
• gamRizianeblis xangrZlivoba - 50 mwm,
• gamRizianeblis intensivoba - 80 db,
• gamRizianebelTaSoris periodi-1 wm,
• tonis sixSire:
- samizne gamRizianeblisTvis-2000 hc, sarwmu-

nooba - 20-30%,
- arasamizne gamRizianeblisTvis- 1000 hc, sar-

wmunooba - 70-80%.
arasamizne da samizne gamRizianebeli gamoy-

enebuli iyo absoluturi randomuli gziT, rom-
lis drosac 1-2 samizne gamRizianeblis miwodeba
xdeboda 5 arasamizne gamRizianeblis miwodebis
Semdeg.

gamowveuli potencialebis gamoyenebis dros
ganxorcielda mxolod misi mogvianebiTi kompo-
nentis - P300-is amplitudis da latenciis anal-
izi.

kvlevis Sedegebi
qceviTi komponenti.  smeniTi gamRizianeb-

lis gamoyenebis dros Rilakze daWeris dro
da sizuste sakvlev da sakontrolo jgufs
Soris ar gansxvavdeboda. Tumca, internet-
damokidebulTa jgufSi gamovlinda ufro
Senelebuli pasuxi, sakontrolo jgufTan
SedarebiT    (395.11±78.67 vs 349.91±41.58 mwm).
qceviTi paternebi orive jgufSi TiTqmis
srulyofili iyo, rac metyvelebs imaze, rom
arcerT kategorias mentaluri retardacia
ar aReniSneboda. internet-damokidebul
jgufSi (misi saSualo da mZime forma) aRin-
iSneboda davalebis Sesrulebis naklebi si-
zuste, sakontrolo jgufTan SedarebiT
(95.56±8.94 vs 98.31±3,12). aRniSnuli sxvaoba
statistikurad sarwmuno ar iyo.

P300is amplituda da latencia. ZiriTadi
jgufis mniSvnelovani efeqti (F2.70=4.553, p=0.014)
vlindeba P300-is amplitudasTan mimarTebiT. post
hoc Fisher-is meTodiT dadginda, rom P300-is am-
plituda internet-damokidebul bavSvTa jguf-
Si Semcirebuli iyo, sakontrolosTan SedarebiT.
analogiuri maCvenebeli gamovlinda mis laten-
ciasTan mimarTebiT - latencia momatebuli iyo
internetdamokidebul jgufSi, sakontro-
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losTan SedarebiT da pirdapir korelirebda
iungis testiT gamovlenil internet-damokide-
bulebis simZimesTan.

cxrili #1
davalebis Sesrulebis da P300-is

maCveneblebi sakontrolo da sakvlev jgufebSi

monawileobs Sublis da safeTqel-Txemis ubne-
bi. Kim-is da misi kolegebis mier [9] ganisazRvra
Semcirebuli volumetruli maCveneblebi
safeTqlis zeda da ukana sartyeliseburi xveu-
lis areSi internet-damokidebulebis dros. uka-
na sartyeliseburi xveuli, Txemis wilTan erTad,
monawileobs im dabali rxevebis generaciaSi,
romelic aucilebelia srulyofili yuradRebis
procesis CamoyalibebisTvis, kerZod, aRmas-
rulebeli kontrolis da arasaWiro informaciis
gacxrilvis Sejerebis dros. safeTqlis zeda
xveuli aucilebelia smeniTi da mxedvelobiTi
informaciis damuSavebisTvis. is, agreTve, war-
moadgens Tavis tvinis sakvanZo ubans, romelic
uzrunvelyofs rogorc smeniTi da mxedvelobi-
Ti procesebis integracias, ise smeniTi da mxed-
velobiTi gamRizianeblis emociur aRqmasac. kv-
levaSi gamovlenili P300-is Semcirebuli ampli-
tuda SesaZloa iyos safeTqel-Txemis ubnebSi
neirofiziologiuri cvlilebebis Sedegi. garda
amisa, amplitudis cvlileba SesaZloa asocire-
buli iyos sxvadasxva smeniTi, Tu mxedvelobiTi
gamRizianeblis ganmeorebiT eqspoziciasTan,
rasac adgili aqvs internet-damokidebulebis
dros.

P300-is generaciaSi garkveuli roli eniWeba
neirotransmiterebsac. arsebobs mosazreba, rom
norepinefrinis aqtivoba, romelic warmoiqmne-
ba lurj alagSi, SesaZloa monawileobdes P300-
is warmoqmnaSi. Polich-is mier parkinsonizmis
mqone pirebSi, romelTac aReniSnebodaT dofam-
inis mkveTrad dabali done Tavis tvinSi, nanaxi
iqna P300-is amplitudis daqveiTeba. metic, da-
dasturda, rom zolian sxeulSi dofaminis re-
ceptorebis simWidrove mkveTrad korelirebs
P300-is amplutudis maCveneblebTan depresiis
mqone pirebSi. amgvarad, P300-is amplitudis Sem-
cireba asocirebulia dofaminis aqtivobis Sem-
cirebasTan. dadasturebulia, rom internet-
damokidebulebis dros adgili aqvs dofaminis
gamoTavisuflebis darRvevebs. Kim-is [10] mier
nanaxi iqna dofaminis receptorebis simWidrovis
Semcireba internet-damokidebul pirTa zo-
liani sxeulis im nawilSi, romelic moicavs ku-
diani birTvis dorsalur nawils da marjvena Cen-
Cos. Sesabamisad, P300-is amplitudis Semcireba
SesaZloa asaxavdes Secvlil dofaminergul aq-
tivobas internet-damokidebul pirebSi da
ganixilebodes aRniSnuli mdgomareobis erT-
erT validur biomarkerad.
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Sedegebis ganxilva
miRebuli SedegebiT vlindeba, rom internet-

damokidebul bavSvebsa da mozardebSi adgili
aqvs kognituri gamowveuli potencialebis mogvi-
anebiTi pasuxis - P300-is orive parametris - la-
tenciis da amplitudis cvlilebebs. kerZod, in-
ternet-damokidebul bavSvebSi P300-is amplitu-
da daqveiTebulia, sakontrolo jgufTan Sedar-
ebiT, xolo latencia - piriqiT, sakvlev jgufSi
gaxangrZlivebulia, sakontrolo jgufTan Se-
darebiT.

dadgenilia, rom P300 asaxavs informaciis da-
muSavebis process, rac dakavSirebulia yura-
dRebis da mexsierebis meqanizmebTan. Tu miwode-
buli gamRizianebeli aris smeniTi modalobis da
moicavs samizne da arasamizne gamRizianebels,
maSin gamosakvlev pirs esaWiroeba yuradRebis
gadatana samizne gamRizianebelze. Sesabamisad,
gamRizianeblis neironuli pasuxi ganicdis cv-
lilebas da sensorul potencialebTan erTad
xdeba P300-is generacia. amrigad, mogvianebiTi
kognituri pasuxis aRmoceneba warmoadgens yura-
dRebasa da mexsierebasTan mWidrod dakavSire-
bul process. dadgenilia, rom internet-damok-
idebul bavSvebSi yuradReba da misi calkeuli
komponentebi ganicdis mniSvnelovan cvlile-
bebs [8]. kerZod, mniSvnelovnad icvleba yura-
dRebis fiqsaciis da koncentraciis parametre-
bi. am ukanasknelis gamo internet-damokidebul
bavSvebs esaWiroebaT gacilebiT meti gonebrivi
Zalisxmeva nebismieri mentaluri davalebis
Sesasrulebad, sakontrolo jgufTan SedarebiT.
aRniSnuli monacemebis mixedviT, P300-is la-
tenciis cvlileba SesaZloa ganxiluli iqnas in-
ternet-damokidebulebis erT-erT neirofiz-
iologiur biomarkerad. mniSvnelovania P300-is
neironuli substratis gansazRvra. marTalia,
misi zusti neironuli meqanizmi cnobili ar aris,
Tumca, arsebobs mosazreba, rom mis generaciaSi
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SUMMARY

Bakhtadze S. 1, Nadiradze T. 1, Kvachadze I. 2,
Khachapuridze N. 1

CHANGES IN EVOKED POTENTIALS
PARAMETERS IN INTERNET
ADDICTED CHILDREN AND
ADOLESCENTS

TSMU,  DEPARTMENT OF PAEDIATRIC NEUROLOGY1,
DEPARTMENT OF PHYSIOLOGY2

Internet Addiction becomes severe challenge in modern
world due to excessive utilization of internet devices. Al-
though it is not considered as a disease but it affects various
domains of person’s social and academic activity and leads
to poor quality of life.

There are several scientific evidences regarding anatom-
ical substrates in brain with reduced volume in persons with
internet addiction but there is no still valid biomarker which
could help clinician to perform precise diagnosis of this very
challenging condition. We have studied 64 children with in-
ternet addiction (33 study group and 31 controls) where re-
cording of evoked potentials was done. We have concluded
that in internet addicted children and adolescents the late
response of evoked potentials (P300) is changed. More pre-
cisely the amplitude is decreased and latency is increased.
Thus alteration of parameters of P300 could be considered
as a possible biomarker of internet addiction disorder.

sakiTxis mimoxilva

beriaSvili r.1,  burkaZe g.2,  kepulaZe S.1

epiTelur-mezenqimuri transformaciis
roli avTvisebiani simsivneebis
paTogenezSi

Tssu, paTologiuri anatomiis departamenti1;
molekuluri paTologiis departamenti2

epiTelur-mezenqimuri transformacia (EMT)
pirvelad aRwerili iyo Elizabeth Hay-is mier
adreuli embriogenezis periodSi [1], rogorc
kargad gansazRvruli programa sxvadasxva
morfo-genetikuri movlenebiT. transformaci-
is procesi gamovlenili iqna embrionis ganviTare-
bis Semdgom etapebzec da mozrdilebSi Wrilobe-
bis Sexorcebis drosac. epiTelur-mezenqimuri
transformaciis saSualebiT epiTeluri ujrede-
bi iZenen rogorc mezenqimur fenotipur maxasi-
aTeblebs, aseve, garkveulwilad, moZraobis un-
ars. ganarCeven sami saxis epiTelur-mezenqimuri
transformaciis process: tipi-1 dakavSirebulia
embriogenezis, gastrulaciisa da nervuli Reros
formirebis procesebTan; tipi-2 aRiniSneba qso-
vilTa regeneraciisa da Wrilobis Sexorcebis
procesSi; xolo tipi-3 asocirebulia avTvisebi-
an procesebTan, maT invazirebasTan da metas-
tazirebasTan [2].

2003 wels, epiTelur-mezenqimuri transfor-
maciis saerTaSoriso asociaciis mier (TEMTIA The
EMT International Association), miRebuli iqna gadaw-
yvetileba, rom termini “transformacia” gamoy-
enebul iqnes simsivneebis dros ganviTarebuli
procesis aRsaniSnavad, xolo yvela danarCen
SemTxvevaSi, roca cvlileba viTardeba embrio-
genezsa an Wrilobis Sexorcebis dros, sasurve-
lia, movlenas ewodos epiTelur-mezenqimuri
gardaqmna (“Epithelial–mesenchymal transition”).

sayuradReboa, rom embrionis normaluri gan-
viTarebis dros, Tu paTologiur konteqstSi,
epiTeliumidan mezenqimur mdgomareobaze gada-
svla xSirad arasrulia, rac iwvevs iseTi ujre-
debis warmoqmnas, romlebic Sualedur mdgomar-
eobaSi imyofebian da inarCuneben epiTeliur da
mezenqimur maxasiaTeblebs. mniSvnelovania, rom
es Sualeduri mdgomareobebi SeiZleba iyos
mravalferovani, rac damokidebulia biologiur
konteqstze. transformacia gardamavali mdgo-
mareobaa, rasac SeiZleba mohyves Seqcevadi pro-
cesi, kerZod, mezenqimuridan kvlav epiTeluri
transformacia (MET).

epiTelur-mezenqimuri transformacia (EMT)
warmoadgens rTul biologiur process, romlis
drosac epiTeluri ujredebi iZenen mezenqimuri
ujredebis specifikur maxasiaTeblebs, rac xels
uwyobs simsivnis porgresirebas da metastazire-
bas [3]. jer kidev ar aris bolomde dadgenili,
SeuZliaT Tu ara kibos pirvel ujredebs daas-
rulon metastazuri gavrcelebis mTeli proce-
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si EMT programis komponentebis, Tundac, droe-
biTi gaaqtiurebis gareSe [4]. simsivnuri ujrede-
bis qceva, romlebic gadadian Sualedur epiTe-
lur/mezenqimur mdgomareobebze (E/M mdgomar-
eobebi anu nawilobrivi EMT), garkveulad hgavs
epiTeluri ujredebis qcevas normaluri ganvi-
Tarebis dros. procesi mimdinareobs fenotipu-
ri mdgomareobebis gradaciis gziT, romelTaga-
nac TiToeuli asocirdeba epiTeluri da mezen-
qimuri markerebis kombinaciebTan.

epiTelur-mezenqimuri transformaciis dros
ujredebi TandaTanobiT xdebian ufro metad
agresiuli da iZenen mimdebare qsovilebSi mig-
raciis unars. epiTelur-mezenqimuri transfor-
maciis niSnebi rogorc in vitro, ise in vivo aris:
TiTistariseburi formis ujredebis warmoqmna,
romlebic emsgavsebian fibroblastebs; mezen-
qimuri markerebis da eqstraceluluri matriq-
sis kom-ponentebis Warbi eqspresia; specifikuri
epiTeluri zedapiruli markerebis da citoCon-
Cxis komponentebis eqspresiis Semcireba. garda
amisa, am dros xdeba specifikuri birTvuli tran-
skripciis faqtorebis Warbi eqspresiac [3]. epiTe-
lur-mezenqimuri transformaciis dros xdeba
ujredebis polarobis da ujred-ujreduli
urTierTqmedebis dakargva, am procesis dros
aRiniSneba rogorc arxiseburi, ise mkvrivi
ujred-ujredSorisi kavSirebis Semcireba [3].

epiTelur-mezenqimuri transformaciis dros
gamocalkevebuli ujredebi SesaZlebelia moxvd-
nen limfur ZarRvebSi, sisxlZarRvebSi da gamoi-
wvion Soreuli metastazebis ganviTareba. varau-
doben, rom am fenomens gansakuTrebulad uw-
yobs xels E-kadherinis eqspresiis Semcireba. Se-
sabamisad, es cila iTvleba ZiriTad epiTelur
markerad, romelsac gaaCnia simsivnis supre-
soruli funqcia da invaziis da metastazirebis
inhibirebis unari. am mosazrebas adasturebs is
faqti, rom sxvadasxva simsivneebSi SesaZlebelia
aRiniSnebodes E-kadherinis genis transkripci-
is Semcireba. sxva epiTeluri markerebi, kerZod,
citokeratinebi, aseve, ikargeba epiTelur-
mezenqimuri transformaciis procesSi, maSin,
rodesac rigi kvlevebiT naCvenebia, rom imatebs
vimentinis eqspresia, romelic mezenqimur mar-
kers warmoadgens [5].

E-kadherini adheziuri molekulebis jgufs
ganekuTvneba, romelic transmembranul inte-
grinul cilebs miekuTvneba. maTi ujredgare
(eqstraceluluri) nawilebi mezobeli ujrede-
bis an araujreduli matriqsis Sesabamis adhezi-
ur molekulebs, citoplazmismxrivi nawilebi ki
citoConCxis mikrofilamentebsa da Sualedur
filamentebs ukavSirdeba. Sesabamisad, adhezi-
uri molekulebis meSveobiT ujredis citoCon-
Cxi uSualod mezobeli ujredis citoConCxs an
ujredSoris matriqss ukavSirdeba [5].

  kadherinebi membranuli glikoproteinebia,
romlebic adheziis ganxorcielebisTvis kalciu-
mis ionebis Tanaarsebobas saWiroeben. sxvadasx-

va qsovilis ujredebi sxvadasxva tipis kad-
herinebs Seicavs. dReisaTvis yvelaze kargad E-
kadherini (epiTeluri), N-kadherini (nervuli) da
P-kadherinia (placenturi) Seswavlili. kadheri-
nis yovel molekulas erTi citoplazmuri, erTi
transmembranuli da 4 ujredgare segmenti aqvs.

E-kadherini CDH1 genidan sinTezirdeba. sxva-
dasxva kvlevebiT naCvenebia, rom epiTelur-
mezenqimuri transformaciis dros aRiniSneba
CDH1 genis eqspresiis da, Sesabamisad, aRniSnu-
li genis produqtis, E-kadherinis eqspresiis Sem-
cireba. CDH1-is eqspresiis daTrgunva SesaZloa
moxdes sxvadasxva somaturi mutaciiT, qromo-
somuli deleciiTa da CDH1-is promotoris epi-
genetikuri modifikaciiT, rac ganapirobebs des-
mosomebSi arsebuli myari kavSirebis darRvevas
[6]. sxvadasxva kvlevebiT naCvenebia, rom
gazrdili migraciuli potencialis garda, E-kad-
herinis eqspresiis Semcireba, aseve, zrdis apop-
tozis mimarT rezistentobas [6], Tumca es sak-
iTxi saWiroebs damatebiT Seswavlas. E-kadheri-
nis inaqtivaciis ZiriTadi meqanizmia CDH1 genis
mutacia an misi promotoris hipermeTilacia. Lom-
bartaes et al. kvlevis Tanaxmad, CDH1 promotoris
hipermeTilacia da ara CDH1 mutaciuri inaqti-
vacia, epiTelur-mezenqimuri transformaciis
konteqstSi, asocirebuli iyo simsivnuri ujre-
debis ufro met agresiul fenotipTan da
gazrdil invaziurobasTan [6]. Tumca, kvlevis
SezRuduloba imaSi mdgomareobda, rom gamosakv-
levad gamoyenebuli iyo ujreduli xazebi da ara
qsovilovani nimuSebi. sakamaToa is sakiTxi, Tu
yvelaze xSiri meqanizmi ramdenad aris hiperme-
Tilacia da ramdenad ganapirobebs is agresiul
qcevas. N-kadherinis eqspresiis momateba, Tanm-
devia E-kadherinis sinTezis Semcirebisa, rac sab-
olood gamovlindeba simsivnur ujredebs Soris
adheziuri kavSirebis dakargviT; E-kadherinis
nacvlad N-kadherinis eqspresia asocirebulia
gazrdil sikvdilobasa da cud klinikur gamo-
savalTan [7,8].

cnobilia, rom kadherinebiT gaSualebuli ad-
hezia warmoadgens dinamikur process, romelic
regulirdeba ramdenime sasignalo gziT [9]. gar-
da amisa, arsebobs garkveuli mtkicebulebebi,
rom kadherinebi warmoadgens aramarto sam-
izneebs im sasignalo gzebisTvis, romlebic ar-
egulireben ujredSoris adhezias, aramed, aseve,
sasignalo molekulebs, romlebic aregulireben
ZiriTad ujredul funqciebs, rogoricaa migra-
cia, proliferacia, apoptozi da ujredebis
diferenciacia. naCvenebia, rom epiTelur-mezen-
qimuri transformaciis dros aRiniSneba kad-
herinebis dakargva [9], rac, aseve, xels uwyobs
bazaluri membranis mTlianobis darRvevas. ufro
metic, aseve, varaudoben, rom epiTelur-mezen-
qimuri transformaciis dros xdeba citoConCx-
is filamentebis ganawilebis Secvla. kerZod,
epiTeluri ujredebisTvis damaxasiaTebeli
citokeratinis filamentebi Canacvldeba mezen-
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qimuri ujredebisTvis damaxasiaTebeli vimenti-
nis filamentebiT [10].

epiTelur-mezenqimuri transformaciis sxva-
dasxva etapze, epiTeliumis plastiurobis Senar-
CunebaSi mniSvnelovan rols TamaSobs WNT/-
kateninis sasignalo gzis aqtivacia. WNT/kate-
ninis aqtivacia iwvevs E-kadherinis sinTezis Sem-
cirebasa da vimentinis sinTezis gaZlierebas [5].
ase rom, -kateninis eqspresiis Secvla warmoad-
gens WNT sasignalo gzis aqtivaciis maniSnebels.

epiTelur-mezenqimuri transformaciis pro-
cesi kontroldeba sxvadasxva transkripciis
faqtoriT, romelTa eqspresia xdeba aramarto
simsivnur ujredebze, aramed simsivnis mikrog-
aremoSic. simsivnis mikrogaremo, romelic Sedge-
ba simsivnesTan asocirebuli makrofagebisgan,
fibroblastebisgan, limfocitebisa da sxva
mravali imunuri ujredisgan, aseve, cnobilia,
rom monawileobs simsivneebis progresiasa da
diseminaciaSi [11].

amgvarad, kancerogenezis procesSi epiTe-
lur-mezenqimuri transformaciis maregu-
lirebel gzebSi momxdari cvlilebebi gana-
pirobebs ujreduli adheziis unaris dakargvas,
cvlilebebs ujredis citoConCxis arqiteqtur-
aSi, ujredebis erTmaneTisgan daSorebas, migra-
cias, sisxlZarRvTa sanaTurSi moxvedrasa da am
sanaTurSi maT Semdgom gadarCenadobas;
eqstravazacias da sabolood metastazirebas
[12]. e.w. klasikuri epiTelur-mezenqimuri trans-
formacia xasiaTdeba epiTeluri qsovilis dedi-
ferencirebiT, rac gamoixateba E-kadherinis
eqspresiis SemcirebiTa da N-kadherinis
eqspresiis gazrdiT, iseve rogorc vimentinisa da
sxvadasxva ujreduli proteazebis eqspresiiT.
transformacia SeiZleba iyos gardamavalic,
rasac mosdevs Seqcevadi procesi. kerZod, mezen-
qimuridan kvlav epiTeluri transformacia
(MET). epiTelur-mezenqimuri transformaciis
procesi moicavs bevr sasignalo gzas, Tumca um-
niSvnelovaness warmoadgens TGF-, Notch da Wnt
sasignalo gzebi, romelzedac, Tavis mxriv, gav-
lenas axdens simsivnis mikrogaremos Tavisebu-
rebebi, hipoqsia da, aseve, sxvadasxva mikro-rnm-
ebis (miRNAs) eqspresia [2,3,12].
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MESENCHYMAL TRANSFORMATION IN
THE PATHOGENESIS OF MALIGNANT
TUMORS
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Epithelial-mesenchymal transformation (EMT) was first
described during early embryogenesis as a well-defined pro-
gram with various morphogenetic events. The process of
transformation has been identified in the later stages of em-
bryonic development as well and during wound healing in
adults. It is noteworthy that during normal embryonic devel-
opment or in a pathological context, the transition from the
epithelium to the mesenchymal state is often incomplete,
which leads to the formation of cells that are in an intermedi-
ate state and retain epithelial and mesenchymal characteris-
tics. Importantly, these intermediate states can be diverse,
depending on the biological context. Transformation is a
transient state that may be followed by a reversible process,
toward mesenchymal-to-epithelial transformation (ME).

Epithelial-mesenchymal transformation research is rap-
idly expanding day by day and is gaining special importance
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in study of the pathogenesis of malignant tumors. Transfor-
mation in tumors involves dynamic changes in cellular orga-
nization - from epithelial to mesenchymal phenotypes, lead-
ing to the cell migration, invasion, and functional changes
associated with these processes; It is the complex multi-step
process of loss of cell polarity, cell-cell adhesion and at the
same time acquisition of migration, invasiveness and mes-
enchymal characteristics by epithelial cells.

borjaZe m., abaSiZe n., iverieli m.,
gogiSvili x.,  metreveli T.

FILME OS-is gelis gamoyeneba piris Rrus
lorwovani garsis  travmuli
dazianebebis kompleqsur mkurnalobaSi

Tssu, parodontisa da piris Rrus lorwovani
garsis daavadebaTa departamenti; qarTul-
germanuli implantaciis centri HBI-dentImplan

garegani gamRizianeblis zemoqmedebiT
gamowveuli piris Rrus travmuli dazianebebi
klinikur-morfologiuri cvlilebebis mixedviT
diferencireba: meqanikur (mwvave da qronikuli),
fizikur (Termuli da sxivuri) da qimiur travme-
bad. mwvave meqanikuri travma arc ise xSiri da-
zianebaa, romelic piris RruSi viTardeba uecari
CakbeCis, dartymis an ucxo sagnebiT miyenebuli
travmis Sedegad. gamomwvevi SeiZleba iyos
kariesuli kbilis an gvirgvinis basri kide, or-
Topediuli an orTodontiuli konstruqciebi,
aseve, ucxo sxeuli, ris Sedegadac piris RruSi
viTardeba hematoma, eqskoriacia, erozia an wy-
luli (1,2,4).

 qronikuli meqanikuri travma piris Rrus
lorwovanis sakmaod xSiri dazianebaa. viTarde-
ba kbilebis dakargvis, maTi gadanacvlebis da ma-
gari qsovilebis cveTiT gamowveuli Tankbilvis
simaRlis dadablebis dros. qronikuli meqani-
kuri travmis mizezi SeiZleba gaxdes: kariesuli
kbilis basri kide, kbilebis paTologiuri cveTa,
ramdenime kbilis adentiiT gamowveuli Tankbil-
vis darRveva, uxarisxod damzadebuli orTope-
diuli da orTodontiuli konstruqciebi, kbilis
qva, mavne Cvevebi - loyis, tuCis, enis kbeCa da
wova da sxva (3,5,6).

 nebismier SemTxvevaSi, es dazianebebi Zalian
Semawuxebelia pacientisTvis: am dros gaZnele-
bulia piris Rrus higienis dacva, sakvebis miReb-
is procesi, rac kidev ufro amZimebs pacientis
mdgomareobas. lorwovanze qronikuli meqani-
kuri travmis zemoqmedebam SeiZleba gamoiwvios
dekubitaluri wyluli, romelmac, gamomwvevi
agentis xangrZlivi zemoqmedebisas, SesaZloa ma-
lignizacia ganicados (7).

 zemoT aRniSnulidan gamomdinare, gasagebia,
Tu raoden mniSvnelovania sxvadasxva warmoSobis
qronikuli meqanikuri travmis Sedegad ganvi-
Tarebuli dazianebebis drouli diagnostika da
mkurnaloba, aseTi arasasurveli da saxifaTo
garTulebebis Tavidan asacileblad.

kvlevis mizans warmoadgenda piris Rrus
travmuli dazianebebis kompleqsur mkurnalo-
baSi Filme Os-is gelisa da qacvis zeTis gamoyeneb-
is efeqturobis SedarebiTi Sefaseba.

Filme Os aris tokoferolis acetatze (vitami-
ni E) dafuZnebuli geli, romelic qmnis damcav
fenas da amcirebs: anTebiTi da travmirebuli
lorwovanis tkivils da Semdgomi dainficirebis
risks.

klinikuri gamokvleva da mkurnaloba Cautar-
da 16-dan 50 wlis asakis 78 pacients. maT Soris 45
(57,7%) iyo qali da 33 (42,3%) - kaci, romelTac
aReniSnebodaT piris RruSi sxvadasxva meqani-
kuri travmiT gamowveuli eroziebi da wylule-
bi. pacientebi aRricxvaze imyofebodnen Tssu-
is parodontisa da piris Rrus lorwovanis da-
avadebaTa departamentSi qarTul-germanuli im-
plantaciis centrSi HBI-dentImplan.

detaluri anamnezis Segrovebis Semdeg, 78
gamokvleuli pacientidan 29-s (37,2%) aReniSne-
boda qronikuli meqanikuri travma, gamowveuli
kbilebis basri kideebiT, 19-s (24,3%) - orTope-
diuli da 30-s (38,5%) - orTodontiuli konstru-
qciiT miRebuli travma (cxrili #1).

cxrili #1

meqanikuri travmis  sixSire sqesis mixedviT

meqanikuri 
travmis mizezi 

kaci qali sul 

kbilebis basri 
kide 

11 
(14,1%) 

18 
(23,1%) 

29 
(37,2%) 

orTopediuli 
konstruqcia 

8 
(10,2%) 

11 
(14,1%) 

19 
(24,3%) 

orTodontiuli 
konstruqcia 

14 
(18%) 

16 
(20,5%) 

30 
(38,5%) 

sul 
33 

(42,3%) 
45 

(57,7%) 
78 

(100%) 

 
aRniSnuli pacientebi daiyo or jgufad, Ti-

ToeulSi - 39 piri. orive jgufis pacientebs mkur-
naloba utardeboda erTi da igive sqemiT:

- piris Rrus sanacia,
- travmuli faqtoris moxsna,
- saWiroebis SemTxvevaSi - lorwovanis gautki-

vareba,
- antiseptikuri damuSaveba,
- keratoplastikuri saSualebebis aplikacia,
- adgilobrivi imunitetis gamaZlierebeli

Terapia,
- antiseptikuri savlebebis daniSvna.
pirvel jgufSi gaerTianebul pirebSi epiTel-
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izaciis dasaCqareblad keratoplastikur saSu-
alebad vxmarobdiT  Filme Os-is gels, xolo meore
jgufis pacientebSi - qacvis zeTs.

Catarebuli mkurnalobis efeqturoba fasde-
boda subieqturi (tkivili, uxerxuloba, disko-
mforti, sakvebis miRebis gaZneleba) da obieq-
turi (kataruli movlenebi: SeSupeba, hiperemia;
lorwovani mTlianobis darRveva: erozia, wylu-
li) monacemebiT.

gamokvlevebma aCvena, rom pirveli jgufis pa-
cientebis mdgomareoba gaumjobesda ukve me-4
dRes - 15 pacienti, me-5 dRes - 24 pacienti: pa-
cientebi aRar uCiodnen Zlier tkivils, exerxu-
lobas, diskomforts, aRar uWirdaT sakvebis
miReba. eroziebi da wylulebi ufro swrafad
SuSdeboda, zomaSi klebulobda, aRar aRiniSne-
boda SeSupeba da hiperemia. meore jgufis pacien-
tebis subieqturi da obieqturi monacemebi gaum-
jobesda mxolod mkurnalobis me-6 (11 pacienti),
me-7 (28 pacienti) dRes (cxrili #2).

cxrili #2
travmuli dazianebebis epiTelizacia

dReebis mixedviT
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THE USE OF FILME OS GEL IN THE
COMPLEX TREATMENT OF
TRAUMATIC LESIONS OF THE ORAL
MUCOSA

TSMU, DEPARTMENT OF PERIODONTAL AND ORAL
DISEASES; GEORGEAN-GERMAN IMPLANTATION
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The aim of our study was to evaluate the effectiveness
of the use of Filme Os gel in the complex treatment of oral
cavity traumatic injuries. Clinical examination and treatment
were performed on 78 patients aged 16 to 50: 45 (57,7%)
women and 33 (42,3%) men.

These patients were divided into two groups. 39 person
in each. The patients of both groups were treated with the
same scheme, with the difference that Filme Os’s gel was
added to the treatment of the first group to accelerate the
epithelization of erosions and ulcers, and castor oil was add-
ed to the second group.

The research showed that the condition of the patients
of the first group improved on the 4th and 5th days, while the
condition of the patients of the second group improved only
on the 6th and 7th days.

Therefore, it is advisable to include a Filme os gel in the
treatment complex of traumatic injuries of the oral mucosa.

dReebi 
I jgufi 

abs. raod. (%) 
II jgufi 

abs. raod. (%) 

me-4 
15 

(38,5%) 
- 

me-5 24 
(61,5%) 

- 

me-6 - 
11 

(28,2%) 

me-7 - 
28 

(71,8%) 

   2-kriteriumiT dadginda, jgufebs Soris
gansxvaveba iyo Tu ara statistikurad mniS-
vnelovani, radganac P<0,05  e.i. jgufebs Soris
gansxvaveba statistikurad sarwmunoa.

monacemebis statistikuri analizi Catarebul
iqna, aseve, T-testis gamoyenebiT, ris saSualebi-
Tac dadginda jgufebs Soris dReebis saSua-
loebs Soris gansxvaveba iyo Tu ara statis-
tikurad mniSvnelovani, radganac P<0,05, e.i. jgu-
febs Soris dReebis saSualoebs Soris gansxvave-
ba statistikurad mniSvnelovania.

 zemoT aRniSnuli kvlevis monacemebis mixed-
viT, gamoikveTa Film Os-is gelis upiratesoba
qacvis zeTTan SedarebiT. amrigad, piris Rrus
lorwovani garsis travmuli dazianebebis ko-
mpleqsur mkurnalobaSi mizanSewonilia Filme Os-
is gelis CarTva sxvadasxva warmoSobis travmu-
li dazianebebis epiTelizaciis dasaCqareblad.
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klinikuri SemTxvevis aRwera

bregaZe o. 1,  awyvereli l.2,  WuWulaSvili n.1,
bibiCaZe m. 3,  wiklauri g.1.3

ybebis medikamenturi genezis
osteonekrozi onkologiur pacientebSi

Tssu, yba-saxis qirurgiis departamenti1, piris
Rrus qirurgiis da implantologiis
departamenti2, s.xeCinaSvilis saxelobis
sauniversiteto klinika3

ybebis medikamenturi, anu bisfosfonaturi
osteonekrozi warmoadgens aqtualur proble-
mas yba-saxis qirurgiasa da onkologiaSi. is vlin-
deba onkologiur pacientebSi, romlebic gadian
antirezorbciul qimioTerapias. bisfosfonate-
bi warmoadgenen ZiriTad preparatebs avTvisebi-
ani simsivneebis Zvlovani metastazebis mkur-
nalobis kompleqsSi. aseTi pacientebi onko-
logiuri pacientebis daaxloebiT 25% Seadgenen.
bisfosfonatebi, aseve, gamoiyeneba paraneoplas-
tikuri hiperkalciemiebis da Zvlovani qsovilis
gaZlierebuli rezorbciuli procesebis (pedje-
tis daavadeba, osteoporozi) dros. aRsaniSnavia
is garemoeba, rom, osteoporozis profilaq-
tikisa da mkurnalobis mizniT, pacientebs bis-
fosfonaturi preparatebi eniSnebaT tableturi
formiT da mcire dozebSi maSin, rodesac
onkologiur pacientebSi aRniSnuli preparate-
bi gamoiyeneba intravenuri infuziebis saxiT did
dozebSi. arcTu iSviaTad, aseTi Terapiis
garTulebas warmoadgens ybebis osteonekroze-
bis ganviTareba, rac uxSiresad viTardeba qveda
ybis ZvalSi. es ukanaskneli SeiZleba aixsnas qve-
da ybis Zvlis SedarebiT dabali vaskularizaci-
iT. orive ybis erTdrouli dazianebis klinikuri
SemTxvevebi iSviaTia.

ybebis bisfosfonaturi osteonekrozis
pirveli SemTxveva 2003 w. iqna aRwerili. bolo
periodSi aRiniSneba daavadebis SemTxvevebis
mkveTri zrda. bisfosfonaturi osteonekroze-
bis paTofiziologiuri meqanizmi bolomde ar
aris Seswavlili. iTvleba, rom bisfosfonatebi
aferxeben sisxlis ZvalSida cirkulacias sisx-
lZarRvTa endoTeliumis proliferaciis daTr-
gunvisa da sisxlZarRvovani Trombozebis ganvi-
Tarebis xarjze. amasTan, onkologiur pacien-
tebs, bisfosfonaturi preparatebiT qimioTer-
apiis kursebis gavlis Semdeg, aReniSnebaT
daqveiTebuli imunuri mdgomareoba, rac amZimebs
ybebis medikamenturi osteonekrozebis klini-
kur suraTs da qmnis mTel rig sirTuleebs am ka-
tegoriis pacientebis mkurnalobisa da gamosav-
lis TvalsazrisiT. aRsaniSnavia is garemoebac,
rom msgavsi garTulebebi ZiriTadad gvxvdeba Sua
asakis da gansakuTrebiT xandazmul onkologiur
pacientebSi. bavSvebSi da mozardebSi ybebis bis-
fosfonaturi osteonekrozebi faqtiurad ar
aris aRwerili.

amerikis stomatologTa asociacia gamoyofs

ybebis bisfosfonaturi osteonekrozebis 4 sta-
dias. nulovani stadiis dro ybis nekrozuli
ubani dafarulia lorwovani garsiT da pacients,
uxSiresad, Civilebi ar aqvs, an SesaZloa uCiodes
kbilebis statikis darRvevas da yru xasiaTis
tkivils moryeuli kbilebis areSi. pirveli sta-
diis dros iwyeba ybis nekrozuli Zvlis gaSiSv-
leba danekrozebuli safari qsovilebis defic-
itis gamo, Tumca anTebiTi procesi da Semawuxe-
beli tkivilebi pacients ar aReniSneba. meore
stadiis dros ybis Zvlis gaSiSvlebul ubanSi,
piris Rrudan meoradi infeqciis SeWriT iwyeba
anTebiTi procesi da pacienti uCivis tkivils.
mesame stadiis dros klinikur suraTs emateba
mimdebare rbil qsovilebSi abscesebis da fleg-
monebis ganviTareba, Zvlis paTologiuri motex-
iloba, Cirqmdeni xvrelmilebis gaxsna kanze da
sxva. daavadebis prevenciis TvalsazrisiT, mniS-
vnelovania piris Rrus sruli sanacia infeqciis
qronikuli kerebis aRmofxvriT, jer kidev bis-
fosfonatebiT mkurnalobis dawyebamde da piris
Rrus higienis dacva qimioTerapiis kursis gan-
mavlobaSi. pacientebis mkurnalobisa da gamosav-
lis TvalsazrisiT, Zalze mniSvnelovania diag-
nozis dadgena procesis manifestaciamde, anu nu-
lovani stadiis etapze. daavadebis adreuli di-
agnostikis mizniT, gansakuTrebiT asakovan pa-
cientebSi, aucilebelia ybebis gegmuri mrt kv-
levis Catareba bisfosfonaturi preparatebiT
qimioTerapiis kursis gavlis Semdeg. mkurnalo-
bis dadebiTi gamosavali, rogorc wesi, miRweva-
dia daavadebis pirveli stadiis drosac. amdenad,
adreul diagnostikas gadamwyveti mniSvneloba
aqvs.

ybebis bisfosfonaturi osteonekrozis mkur-
naloba kompleqsuria da gulisxmobs mkurnalo-
bis procesSi onkologis, stomatologis da yba-
saxis qirurgis erTdroul monawileobas. mkur-
nalobis ZiriTdi mizania Zvlis destruqciis Se-
Cereba, sefsisis profilaqtika, medikamenturi
Terapia, piris Rrus sanacia, Sesabamisi qirurgiu-
li procedurebisa da operaciebis warmoeba.
qirurgiuli mkurnalobis masStabi damokidebu-
lia daavadebis stadiaze - kbilebis eqstraqciiT
da kbilbudeebis qirurgiuli sanaciidan vidre
Cirqovani kerebis drenirebamde, danekrozebu-
li Zvlis masivebis rezeqciamde da, calkeul
SemTxvevebSi, ybebis rekonstruqciul operacie-
bamde.

klinikis yba-saxis qirurgiul departaments
bolo erTi wlis ganmavlobaSi momarTa ybebis bis-
fosfonaturi nekroziT daavadebulma Svidma
pacientma (6 qali da 1 mamakaci). 5 SemTxvevaSi
osteonekrozi ganviTarebuli iyo qveda ybis
ZvalSi, 2 SemTxvevaSi - zeda ybis ZvalSi. orive
Zvlis erTdrouli dazianebis klinikuri SemTx-
veva ar gvqonia. problemis aqtualurobidan ga-
momdinare, miznad davisaxeT ybebis bisfosfona-
turi nekrozis erT-erTi TvalsaCino klinikuri
SemTxvevis aRwera.
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pacienti T.f., 47 wlis qali, moTavsda klini-
kis mamologiur departamentSi 2016 w. diag-
noziT: marjvena sarZeve jirkvlis zemo Sida
kvadrantis avTvisebiani simsivne. pacients Cau-
tarda operacia - marjvenamxrivi kvadranteqto-
mia da markirebuli sami sasignalo limfuri kvan-
Zis amokveTa. histomorfologiuri da imunohis-
toqimuri kvlevebiT gamovlinda marjvena
sarZeve jirkvlis invaziuri sadinrovani karci-
noma. lomfovaskuluri kvleviT rezeqciis
kideebi iyo Tavisufali. sami sasignalo limfuri
kvanZidan erTSi aRmoCnda mikrometastazi. op-
eraciuli Carevis Semdeg, pacients yovelwli-
urad gegmurad utardeboda qimioTerapiis
kursebi bisfosfonaturi (zometa) da denosum-
abis (iqsgeva) jgufis preparatebiT. miuxedavad
aRniSnulisa, 2019 w. daavadeba progresirda
metastazirebiT ZvlebSi. 2020 w. daavadebis pro-
gresireba moxda RviZlSi metastazirebiT, xolo
2022 w. metastazebi gamovlinda limfur kvanZeb-
Si da Tavis tvinSi. 2021 w. pacients daewyo peri-
oduli xasiaTis tkivilebi marjvniv qveda pre-
molarebis proeqciaze, moerya 44 da 45 kbilebi.
mogvianebiT, lokalur simptomebs daerTo gam-
wvavebis fazebic, Sesabamis areSi, sakbile mor-
Cis rbili qsovilebis anTebadi infiltraciiT da
submukozuri Cirqovani kerebis ganviTarebiT.
qronikuli anTebis fonze gamoixata ujredovani
proliferaciis ubani, ramac gamoiwvia Sesabamis
areSi qveda ybis konturis rRveva hiperostozu-
li ubnis CamoyalibebiT. 2022 w.ivnisis TveSi pa-
cients Cautarda statikadarRveuli 44 da 45
kbilebis eqstraqcia, ris Semdegac ganviTarda
sakbile morCis rbili qsovilebis deficiti Zv-
lis gaSiSvlebiT da CirqisdeniT Zvlis nekrozu-
li ubnidan. anTebadi keris sanaciis mizniT,
19.10.2022 w. pacienti qveda ybis bisfosfonaturi
nekrozis bolo stadiiT Semovida klinikis yba-
saxis qirurgiis departamentSi. Semosvlisas pa-
cienti uCioda saxis asimetrias, tkivils, qveda
ybis Zvlis gaSiSvlebas, Cirqisdenas piris Rru-
Si, usiamovno gemos da suns piridan. obieqturad:
saxe iyo asimetriuli qveda ybis hiperostozis
da mimdebare rbili qsovilebis anTebadi SeSupe-
bis gamo. piris Rrus inspeqciiT, marjvniv qveda
ybis sakbile morCis Zvlovani qsovili eqstra-
girebuli kbilebis proeqciaze iyo gaSiSvlebu-
li. zewoliT, aRniSnuli midamodan moedineboda
Cirqovani eqsudati. mrt-kvleviT, qveda ybis Se-
sabamis areSi, aRiniSneboda Zvlis difuzuri de-
struqciis ubani, hiperostoziT. operaciis
Cvenebas warmoadgenda ybis osteonekrozuli
ubnis rezeqcia, anTebadi keris qirurgiuli da
antiseptikuri sanaciiT, intoqsikaciis fonis
Semcirebisa da pacientis zogadi mdgomareobis
gaumjobesebis mizniT.

operacia Catarda zogadi gautkivarebiT
eqstra-intraoraluri midgomiT. eqstraoralu-
rad gatarda ganakveTi qveda ybis qveda kidis
paralelurad, sigrZiT 7,0 sm. rbili qsovilebi

aSrevda qveda ybis sxeulis SigniTa da gareTa
zedapirebidan. gaSiSvlda menTaluri midamo da
qveda ybis sxeulis wina nawili pirveli molaris
proeqciamde. moikveTa Zvlis hiperostozuli
ubani saRi Zvlis farglebSi. Catarda hemostazi.
Wriloba gamoirecxa antiseptikebiT da gaikera
Sreobrivad. gareTa Sre daixura atravmuli (5/0)
Zafis kanSida ganuwyveteli nakeris dadebiT.
piris Rrudan midgomiT gatarda trapeciuli ga-
nakveTi qveda ybis areSi marjvniv. aSrevda
rbilqsovilovani nafleTi vestibuluri da
oraluri mxridan. gaSiSvlda Zvlis nekrozuli
ubani, romelic daSlili da Canacvlebuli iyo
Cirqovani granulaciuri qsoviliT. Catarda 43
kbilis eqstraqcia. moikveTa Zvlis destruire-
buli nawili saRi qsovilis farglebSi. Zvlovani
Wrilobis napirebi damuSavda frezirebiT. Wri-
loba gamoirecxa antiseptikebiT. mobilizda
rbili qsovilebis nafleTi da Wriloba daixura
atravmuli (3/0) Zafis kvanZovani nakerebis
dadebiT.

pacienti 22.10.2022 w. gaewera stacionaridan
gaumjobesebuli mdgomareobiT. daeniSna ambula-
toriuli mkurnaloba.

amdenad, ybebis medikamenturi anu bisfos-
fonaturi osteonekrozi warmoadgens aqtualur
problemas yba-saxis qirurgiasa da onkologiaSi.
problemis aqtualobaze miuTiTebs erTi mxriv,
bolo periodSi klinikuri SemTxvevebis mkveTri
zrda da, meore mxriv, daavadebis mZime mimdinar-
eoba. pacientebis mkurnalobisa da gamosavlis
TvalsazrisiT, mniSvnelovania diagnozis dadge-
na daavadebis adreul stadiaze. diagnostikis
mizniT, gansakuTrebiT asakovan pacientebSi,
aucilebelia ybebis gegmuri mrt kvlevis Catare-
ba bisfosfonaturi preparatebiT qimioTerapi-
is kursis gavlis Semdeg.
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SUMMARY
CLINICAL CASE REVIEW

Bregadze O.1, Atskvereli L.2, Chuchulashvili N.1,
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MEDICAL GENESIS OSTEONECROSIS
OF THE JAWS IN CANCER PATIENTS
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 The article is about the actual problem of osteonecrosis
of the jaws due to medical genesis. The disease occurs in
oncological patients undergoing anti-desorption chemother-
apy with bisphosphonate drugs. The relevance of the prob-
lem is indicated on one hand by the recent sharp increase in
clinical cases and on the other hand by the severe course of
the disease. 7 clinical cases identified during the last year (6
women and 1 man) were studied. In 5 cases, osteonecrosis
developed in the lower jaw bone, in 2 cases in the upper jaw
bone. Due to the urgency of the problem, one clinical case of
bisphosphonate necrosis is described. The case concerns a
47-year-old woman, who underwent Surgery in 2016 for in-
vasive ductal carcinoma of the right breast. After the opera-
tion, the patient underwent scheduled chemotherapy cours-
es with bisphosphonate (Zometa) and denosumab (Ixgeva)
group drugs. 2022 The patient was diagnosed with the third
stage of drug-induced osteonecrosis of the lower jaw, which
is why she was admitted to the clinic. An area of diffuse
destruction of the lower jaw bone with hyperostosis was
revealed by MRI. The patient underwent complex treatment.
The mandibular bone was surgically resected - both the hy-
perostosis area and the necrotic bone mass within the healthy
tissue were resected. It should be noted that in terms of the
treatment and outcome of this category of patients, it is im-
portant to establish the diagnosis at the early stage of the
disease, in which the planned MRI study of the jaws is of
crucial importance.
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hemofagocituri sindromis (HLH) simptomebi
gansxvavdeba sxvadasxva klinikur SemTxvevebSi.
Tumca arsebobs saerTo maxasiaTeblebi, rom-
lebic qmnian daavadebis zogad saxes [2]. sindromi
xSir SemTxvevaSi iwvevs multiorganul da-
zianebas. HLH yvelaze xSirad gvxvdeba avTvise-

biani simsivneebis, infeqciuri da revmatuli daa-
vadebebis fonze. SemTxvevaTa daaxloebiT 20%
mizezi gaurkvevelia. xSirad pacientebs uviTar-
debaT araspecifikuri niSnebi: cxeleba, gamona-
yari, hepatomegalia, splenomegalia, limfadeno-
paTia, cns-is dazianeba, filtvis disfunqcia.
dadgenilia adreuli simptomebis sixSire: cxele-
ba (91%); hepatomegalia (90%); splenomegalia
(84%); nevrologiuri simptomebi (47%); gamona-
yari(43%); limfadenopaTia(42%) [1]. cxeleba gax-
angrZlivebulia, mudmivi tipis, xSirad ar rea-
girebs antibiotikebze [8]. HLH-Tan asocirebuli
cns-is cvlilebebia: krunCxvebi, fokaluri defi-
citi, meningizmi da cnobierebis Secvla, gaRizi-
anebadoba, kranialuri nervis dambla, ataqsia da
encefaliti. es simptomebi daavadebis arakeTil-
saimedo mimdinareobaze migvaniSnebs [6,9].

HLH-iT daavadebulebs SeiZleba hqondeT pan-
citopenia an bicitopenia. anemiis mqone pirebSi
gvxvdeba daRliloba, Zilianoba, sisuste,
Tavbrusxveva, gaRizianebadoba, Tavis tkivili,
kanis sifermkrTale, qoSini da kardiuli sim-
ptomebi. TrombocitopeniiT pacientebi ganwyo-
bili arian Warbi sisxlCaqcevebisadmi, lorwovani
garsebidan spontanuri sisxldenisadmi [10]. gvx-
vdeba kanis dazianebis gamovlinebebi: generali-
zebuli makulopapuluri eriTematozuli
gamonayari, generalizebuli eriTrodermia, Se-
Supeba, panikuliti, peteqia, purpura [13]. “Renal-
limited hemophagocytic syndrome” aris iSviaTi klini-
kuri mdgomareoba, romelic xasiaTdeba imunuri
sistemis aranormaluri gaaqtiurebiT [12].

HLH-is  pirvelma samkurnalo protokolma, me-
dianuri dakvirvebiT, eqvsi wlis ganmavlobaSi
gadarCenadobis maCvenebeli gazarda 54%-mde [3].
mkurnalobis Sedegebis gasaumjobeseblad auci-
lebelia mkurnalobis swrafi dawyeba. mkurnalo-
bis araefeqturoba zrdasrulebSi, ZiriTadad
poliorganuli ukmarisobis progresirebis Sede-
gia, romelic korelaciaSia dagvianebul diag-
nostirebasTan, rac iwvevs Seuqcevad garTule-
bebs, maT Soris meoradad ganviTarebul in-
feqciebs [4].

1994 wels SemuSavda HLH-is mkurnalobis
pirveli protokoli - “HLH-94”. sadac samkur-
nalod mowodebuli iqna preparatebi: etopozi-
di (VP-16), deqsametazoni, ciklosporin A (CSA)
da intraTekaluri Terapia. sawyisi 8 kviriani
Terapia miznad isaxavda klinikuri remisiis miR-
wevas. am protokoliT Terapia iwyeba VP-16-iT (150
mg/m2 zrdasrulebSi, kviraSi orjer 2 kviris gan-
mavlobaSi, Semdeg grZeldeba kviraSi erTxel) da
deqsametazoniT (Tavdapirvelad 10 mg/m2 1-2
kviris ganmavlobaSi, Semdeg klebadi doziT: 5 mg/
m2 me-3-4 kviris ganmavlobaSi, 2,5 mg/m2 -me- 5-6
kviris ganmavlobaSi, 1,25 mg/m2 - me-7 kviris gan-
mavlobaSi). saWiroebis SemTxvevaSi, Terapia gr-
Zeldeba me-9 kviridan da moicavs deqsametazo-
nis pulsur Terapias (10 mg/m2), etopozidis in-
fuziebs 200 mkg/m2, ciklosporin A-s [7].
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intraTekaluri Terapia gamoiyeneba mxolod
im SemTxvevaSi, Tu saxezea nevrologiuri sim-
ptomebis progresireba sawyisi Terapiidan 2
kviris Semdeg, an Tu paTologiurad Secvlili
cerebrospinaluri siTxis maCveneblebi, sawyisi
mkurnalobis miuxedavad, ar gamosworda [5]. cns-
is CarTuloba HLH sindromis klinikuri mim-
dinareobis procesSi, fasdeba klinikuri
gamoxatulebiT, Tavzurgtvinis siTxisa da in-
trakranialuri MRI kvleviT. intraTekaluri
Terapia moicavs metotreqsats da/an hidrokor-
tizons. intraTekaluri mkurnaloba rekomende-
bulia maqsimum 4 doziT (3-6 kvira). metotreqsa-
tis doza Semdegia: <1 weli - 6 mg; 1-2 weli - 8 mg; 2-
3 weli - 10 mg; >3 weli - 12 mg yoveli doza [21].

HLH-2004 mkurnalobis protokoli moicavs
HLH-94 protokolis elementebs, Tumca maT
Soris aris gansxvavebac. HLH-2004 protokoli
ganixilavs 8 kvirian sawyis fazas - etopozidisa
da deqsametazonis reJimiT, rasac mohyveba gagr-
Zelebis etapi, imave dozirebiT, rac gamoiyene-
boda HLH-94-Si. mniSnelovani cvlileba moxda
ciklosporinis, rogorc sawyisi Terapiis nawi-
lis, gamoyenebasTan dakavSirebiT [3]. maRali
sikvdilianobis gamo, erTidan 8 kviramde peri-
odSi daiwyes ciklosporin A (CSA)-s gamoyeneba,
rac miznad isaxavs imunosupresiis gazrdas
mielotoqsikurobis gamowvevis gareSe [11]. pro-
tokolis mixedviT, aseve, saWiroa hemopoezuri
Rerovani ujredebis gadanergva (HSCT) maSinve,
rogorc ki donori iqneba moZiebuli [18].

Secvlili mkurnalobis sqemiT, HSCT-mde pe-
riodSi, sikvdilianoba 27%-dan 19%-mde Semcir-
da. 5-wliani gadarCenadoba HSCT-is Semdeg pa-
cientebSi, romlebmac miiRes HLH-2004-iT
gaTvaliswinebuli mkurnaloba, iyo 66%, rac ar
aris mkveTrad gaumjobesebuli maCvenebeli im
pacientebTan SedarebiT, romlebmac Caitares
HLH-94-iT gaTvaliswinebuli mkurnaloba [18].

sawyisi specifikuri Terapia gulisxmobs in-
dividurad, pacientebis klinikuri da laborato-
riuli kvlevis pasuxebis Sedegebis gaTval-
iswinebiT, daniSnul mkurnalobas, rac moicavs
ganxiluli protokolebis nawilebs. mkurnaloba
tardeba etopozidiTa (150 mg/m2 kviraSi orjer 2
kviris ganmavlobaSi da Semdeg kviraSi erTxel)
da deqsametazoniT (Tavdapirvelad 10 mg/m2 1-2
kviris ganmavlobaSi, Semdeg 5 mg/m2 - 3-4 kviris
ganmavlobaSi, 2,5 mg/m2 - 5-6 kviris ganmavlobaSi,
1,25 mg/m2 - 7 kviris ganmavlobaSi). aRar xdeba cik-
losporinis gamoyeneba, radgan is asocirebulia
ukana fosos Seqcevadi encefalopaTiis sindro-
mis ganviTarebasTan (PRES) [19]. etopozidis eli-
minaciis mTavari gza aris Tirkmeli, Sesabamisad
is sifrTxiliT unda iqnes gamoyenebuli Tirkm-
lis paTologiebis mqone pacientebSi, risi Se-
fasebac xdeba asakobrivi normebis Sesabamisad
[5]:

• % kreatininis klirensi 10-dan 50 ml/wT –
dozis Semcireba 25%-iT;

• % kreatininis klirensi<10 ml/wT – dozis
Semcireba 50%-iT;

• % kreatininis klirensi<10 ml/wT da pirda-
piri bilirubini>3 mg/dl -dozis Semcireba 75%-
iT [3].

Paul La Rosée, A. mier Catarebul kvlevaSi (2019)
monawileobda HLH-iT daavadebuli 2197 zrdas-
ruli. daavadebis gamomwvev mizezTagan yvelaze
xSiri iyo virusuli infeqcia. maT Soris do-
minirebda EBV (epStein-baris virusi) [5]. mkur-
naloba moicavda or mniSnelovan aspeqts: pirve-
li - imunuri pasuxis daTrgunva intravenuri im-
unoglobulinis, steroidebisa da HLH proto-
kolis gamoyenebiT. meore - imunuri pasuxisa da
citokinebiT stimulirebuli ujredebis aqti-
vaciis arasasurveli gavlenis daTrgunva monok-
lonuri antisxeulebis gamoyenebiT [20]. pacien-
tebSi, romelTac daudgindaT virusiT inducir-
ebuli HLH, mniSvnelovani iyo sCD25+-is, feri-
tinisa da sisxlis ujredebis monitoringi. moni-
toringiT miRebuli Sedegebis gaTvaliswinebiT
tardeboda monoklonuri antisxeulebiT Tera-
pia Sesabamisi dozirebiT. Tumca amis fonze rit-
uqsimabi, rogorc monoTerapia, ver cvlida HLH-
is saerTo gamosavals, ris gamoc saWiro gaxda VP-
16-Ta da deqsametazoniT paraleluri Terapia [5].

sxva tipis infeqciebidan, aseve, gavrcelebu-
lia martivi herpes-virusuli infeqcia-2 (HSV-2).
aRwerilia HSV-2 infeqciasTan asocirebuli
SemTxveva [14], rodesac hospitalizaciidan mesa-
me dResve daiwyo mkurnalobis kursi intrave-
nuri acikloviriT, imunoglobulinebiT da deq-
sametazoniT, maRali dozebiT. klinikuri mani-
festaciidan 32-e dRes pacienti gaewera binaze.
oraluri valacikloviris miReba gagrZelda gaw-
eridan erTi Tvis ganmavlobaSi. deqsametazonis
doza safexurebrivad Semcirda da 74-e dRes pa-
cientma Sewyvita misi miReba [14]. aRniSnuli
SemTxveva Sedarebulia xuT sxva, HSV-2-Tan aso-
cirebul HLH-is SemTxvevasTan [15,16,17]. sam
klinikur SemTxvevaSi pacientebi iRebdnen acik-
lovirs intravenurad, imunosupresiul Tera-
pias da kortikosteroidebs. diagnozis dasmidan
maleve samive pacienti gamojanmrTelda HLH-is
ganmeorebiT ganviTarebis gareSe [14,15,16].
meoTxe SemTxvevaSi diagnozi dadginda gvian da
adekvaturi mkurnalobac gaxangrZlivda, ris
gamoc letaluri Sedegi dadga. mexuTe SemTxve-
vaSi HLH-is diagnozis dadastureba autofsiam-
de ver moxerxda, mkurnaloba gaxangrZlivda,
dasrulda letaluri SedegiT [17].

Tbilisis saxelmwifo samedicino universite-
tis pirvel sauniversiteto klinikaSi bolo 1
wlis manZilze meoradi hemofagocituri sindro-
mis diagnozi daudginda 5 pacients. daavadebis
periodi meryeobda 1 Tvidan 3 wlamde. xuTive
SemTxveva dasrulda letaluri gamosavliT. 4
SemTxvevaSi pacientebs ganuviTardaT filtvis
disfunqcia. yvela maTgans aReniSneboda saerTo
sisuste, oflianoba, wonaSi kleba, mudmivi ti-
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pis gaxangrZlivebuli cxeleba, splenomegalia,
hepatomegalia, pancitopenia, feritinis raode-
nobis momateba, NK ujredebis Semcireba, par-
esTeziebi, limfuri kvanZebis gadideba. Zvlis
tvinis SeswavliT gamovlinda hemofagocitozis
morfologiuri suraTi.

dakvirveba #1. pacienti kaci, 60 wlis, baqte-
riuli sefsisis diagnoziT. anamnezSi aReniSne-
boda 1 Tvis manZilze mudmivi tipis cxeleba,
saerTo sisuste, terfebis paresTezia, ofliano-
ba, splenomegalia. daudginda pancitopenia, zom-
ierad gamoxatuli citolizuri da qolestazuri
sindromi, hiperferitinemia, Zvlis tvinis kvle-
viT - hemofagocitozis morfologiuri suraTi.
pacients Cautarda mkurnalobis sruli kursi
HLH-2004 protokolis Sesabamisad, plazmofe-
rezi. pacienti gardaicvala mkurnalobis dawye-
bidan 8 TveSi.

dakvirveba #2. pacienti qali, 83 wlis. 2 Tvis
manZilze aReniSneboda saerTo sisuste, period-
ulad cxeleba, wonaSi kleba, oflianoba,
hepatosplenomegalia, pancitopenia, hiperfer-
itinemia, Zvlis tvinis punqtatSi - mor-
fologiurad hemofagocitozi, NK ujredebis
Semcireba. pacients diagnozi daudginda sim-
ptomebis gamovlinebidan 2 Tvis Tavze. klinika-
Si Cautarda mkurnaloba etopozidis mcire do-
zebiT, deqsametazoniT. pacienti gardaicvala
mkurnalobis dawyebidan 3 TveSi.

dakvirveba #3. pacienti qali 55 wlis, cxeleb-
is gamo moTavsebuli iyo zogadi profilis ganyo-
filebaSi. aReniSneboda mudmivi tipis cxeleba,
limfoadenopaTia, hepatosplenomegalia, wonaSi
kleba, eqsudaciuri plevriti, oflianoba. lab-
oratoriuli monacemebiT: pancitopenia, hiper-
feritinemia, hipofibrinogenemia, NK  ujredeb-
is Semcireba. pacients Cautarda pulsTerapia:
deqsametazoni 40 mg 4 dRe, moxda mdgomareobis
gaumjobeseba da mkurnaloba gagrZelda ambula-
toriulad: etopozidi (VP-16) 150 mg kviraSi 1
jer, 8 mg deqsametazoni dReSi 1 jer. 6 infuziis
Semdeg laboratoriuli monacemebi normalizda,
Tumca 5 kviris Semdeg ganaxlda cxeleba, moima-
ta feritinis maCvenebelma. gagrZelda mkur-
naloba VP-16 da deqsametazoniT. mkurnalobis
fonze cxeleba ar Semcirebula, gamovlinda
splenomegalia, pancitopenia. pacienti moTavse-
buli iqna reanimaciul ganyofilebaSi sunTqvis
mwvave ukmarisobiT. gardaicvala daavadebis gam-
ovlinebidan 4 TveSi.

dakvirveba #4. pacienti qali, 72 wlis, diag-
nozi: difuzuri msxvilujredovani limfoma.
diagnozi daudginda 1 wlis win. utardeboda
poliqimioTerapia R-CHOP protokolis mixedviT.
Cautarda 6 kursi. mkurnalobis fonze mdgomar-
eoba gauaresda. ganviTarda mudmivi tipis cxele-
ba, saerTo sisuste, oflianoba, wonaSi kleba,

splenomegalia. laboratoriuli monacemebi: pan-
citopenia, hiperferitinemia, NK ujredebis Sem-
cireba, Zvlis tvinSi - hemofagocituri ujrede-
bi. mkurnaloba tardeboda etopozidiT (VP-16) -
150 mg kviraSi 1 jer; deqsametazoniT - 10 mg. pa-
cienti gardaicvala 2 TveSi.

dakvirveba #5.pacienti mamakaci 55 wlis,
utardeboda qimioTerapia prostatis avTvisebi-
ani simsivnis gamo. ganuviTarda cxeleba, sple-
nomegalia, wonaSi kleba, oflianoba, mudmivi ti-
pis cxeleba. laboratoriuli monacemebiT: pan-
citopenia, hiperferitinemia, hipertrigliceri-
demia, hipofibrinogenemia, Zvlis tvinSi - hemo-
fagocitebi. mkurnaloba dawyebul iqna VP-16-iT
- 100 mg/m2 kviraSi 2 jer. 2 kviris Semdeg gagrZel-
da kviraSi 1 jer; deqsametazoni - 10 mg dReSi.
mkurnalobis koreqcia xdeboda leikocitebis
raodenobis gaTvaliswinebiT. pacienti gardaic-
vala 6 TveSi.

amrigad, SeiZleba davaskvnaT, rom aRweril
SemTxvevebSi pacientebis letalobis mizezi gax-
da hemofagocituri sindromis dagvianebuli di-
agnostika. pacientebze dakvirvebis mcire peri-
odma maTi monacemebis srulyofili retro-
speqtuli analizis saSualeba ar mogvca. mkur-
nalobis droulad dawyebas ki gadamwyveti mniS-
vneloba eniWeba daavadebis gamosavalSi.

migvaCnia, rom mniSvnelovania eqimebis mier
meoradi hemofagocituri sindromis mimarT meti
yuradReba, rac diagnozis droulad dadgenis
sawindari iqneba.
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SUMMARY

CLINICAL CASE REVIEW

Gadabadze M.1, Kandashvili T.2, Gadabadze Q.3,
Geldiashvili M3., Kiphshidze S.3

CHARACTERISTICS OF
HEMOPHAGOCYTIC SYNDROME
PROGRESSION

TSMU, DEPARTMENT OF HEMATOLOGY1, DEPARTMENT OF
INTERNAL MEDICINE #32, THE FIRST UNIVERSITY CLINIC 3

Hemophagocytic lymphohistiocytosis (HLH) is frequent-
ly associated with multiorgan damage. HLH most commonly
occurs in the context of malignancies, infectious, and rheu-
matic diseases, with approximately 20% of cases having an
unknown etiology (63).

This study discusses the first HLH treatment protocol
developed in 1994, referred to as “HLH-94,” and its subse-
quent revision in 2004, referred to as the “HLH-2004” proto-
col. The authors of this study also discuss the essential
components of initial, specific therapy for HLH.

The authors describe the clinical anamnesis of patients
with secondary hemophagocytic syndrome, the course of
the disease, the treatment administered, and the outcome of
the condition in patients seen at the TSMU First University
Clinic over the past year.

In the cases presented, the diagnosis of hemophagocyt-
ic syndrome was delayed, resulting in poor patient outcomes.
A complete retrospective analysis of the data was not possi-
ble due to the patients’ short follow-up period. In conclu-
sion, a timely diagnosis of HLH and the initiation of appro-
priate treatment are crucial in determining the outcome of the
disease.

literaturis mokle mimoxilva

gadabaZe m.,1 yandaSvili T2. , jibuti n3. ,
kapanaZe a3. , dumbaZe m3.

hemofagocituri limfohistiocitozi,
rogorc organizmis paTologiuri
imunuri reaqcia

Tssu, hematologiis departamenti1,Sinagan
daavadebaTa #3 departamenti2, pirveli
sauniversiteto klinika3

hemofagocituri limfohistiocitozi (HLH)
aris iSviaTi, sicocxlisTvis saSiSi mdgomareo-
ba, romelic imunuri sistemis gadaWarbebuli,
aranormaluri reaqciiTaa gamowveuli. HLH dros
viTardeba paTologiuri imunuri pasuxi raime
saxis stimulze, xSirad es stimuli infeqciaa.
mimdinareobs mudmivi tipis cxelebiT, citope-
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niiT, hepatosplenomegaliiT da HLH biomarkere-
bis momatebiT [1,15,20]. pacientebs SesaZloa ganu-
viTardeT koagulopaTia, RviZlis ukmarisoba,
centraluri nervuli sistemis dazianeba, mul-
tiorganuli ukmarisoba da/an sxva paTologia [20].

HLH-is dros sikvdilianobis maCvenebli maRa-
lia. pacientTa umravlesobas aqvs genetikuri
daavadebebis farTo speqtri, rac rTuldeba HLH
sindromiT. am tipis HLH cnobilia rogorc pirve-
ladi, an ojaxuri forma [25]. meoreuli forma
ufro xSiria da sporadulad viTardeba [6]. HLH,
aseve, SeiZleba ganviTardes revmatologiuri an
autoanTebiTi darRvevebis mqone pacientebSi da
mas makrofagebis aqtivaciis sindromi (MAS)
ewodeba. daavadebebi, romelic yvelaze xSirad
asocirdeba MAS-Tan aris arasrulwlovanTa
sistemuri arTriti, mozrdilebSi ganviTarebu-
li stilis sindromi da sistemuri wiTeli mglu-
ra. HLH yvelaze xSirad uviTardebaT axalSo-
bilebs dabadebidan 18 Tvemde, Tumca SeiZleba
gamovlindes nebismier asakSi [1].

axalgazrda asakSi HLH TiTqmis Tanabari six-
SiriT gvxvdeba orive sqesis pacientebSi. Tumca
mozrdili kacebi ufro xSirad avaddebian, vidre
qalebi. diagnozis dasma xSirad ver xerxdeba, rac
arTulebs zogad populaciaSi daavadebis sixSir-
isa da gavrcelebis zustad dadgenas [25].

HLH  mimdinareoba mZimea, sxva, umetes anTe-
biT daavadebebTan SedarebiT: imuno-qimioTer-
apiuli mkurnalobis strategiamde HLH-is diag-
nozis mqone pacientebSi gadarCenadobis maCvene-
beli 10%-ze naklebi iyo [30]. HLH-94-is mixedviT,
5-wliani gadarCenadobis maCvenebeli iyo 54%.
aranamkurnalebi pacientebis SemTxvevaTa 94%
sikvdiliT dasrulda pirveli 8 kviris ganmavlo-
baSi [31]. HLH-iT diagnostirebul pacientTa 40%-
80%-s udgindeba genetikuri kvleviT dadas-
turebuli memkvidreobiTi daavadeba [17].

HLH-iT daavadebul pacientebSi gvxvdeba NK
da citotoqsikuri T ujredebis funqciobis de-
feqti. ucxo agentiT stimulaciis Sedegad aqti-
urdeba T ujredebi da makrofagebi, romlebic
warmoqmnian proanTebiT citokinebs, rogorebi-
caa: IFN-c, TNF-a, IL-1 b, IL-2, IL-6, IL-12, IL-16,  IL-18. mak-
rofagebis qronikuli stimulacia zemoT CamoTv-
lili citokinebiT, gansakuTrebiT IFN-c-iT da
TNF-a-iT, iwvevs makrofagebis qronikul gaaqti-
urebas da maT anormalur qcevas [1,2].

hipercitokinemia iwvevs sisxlmbadi ujrede-
bis zedapirze CD47-is eqspresiis Semcirebas.
amavdroulad, CD47-is normalurad funqcioba
gadamwyvet rols TamaSobs autotolerantobis
SenarCunebaSi. CD47-is daqveiTeba ki xels uwyobs
profagocituri faqtorebis gaaqtiurebas (maT
Soris kalretikulinis), rac, Tavis mxriv, makro-
fagebs aaqtiurebs da Zvlis tvinSi iwvevs
eriTrocitebis, leikocitebis, Trombocitebis
da maTi winamorbedebis fagocitirebas [3]. al-
ternatiuli Teoriis mixedviT, araefeqturad
xdeba antigenis eliminacia, ris Sedegadac mim-

dinareobs imunuri stimulacia da Seusabamo
hemofagocitozi [4].

HLH-isadmi ganwyobis mravali genetikuri
mizezi arsebobs. pirvelad aRmoaCines geni PRF1
[5]. PRF1kodirebs perforins. perforinis defi-
citis mqone pacientebSi citotoqsikuri T ujre-
debis granulebis SigTavsi ver aRwevs samizne
ujredebSi, ris gamoc ver xorcieldeba samizne
ujredebis apoptozi, rac iwvevs anTebiTi cit-
okinebis Warbi raodenobiT warmoqmnas. perfori-
nis deficitis mqone pacientebi klasificirde-
bian rogorc ojaxuri HLH tipi 2. HLH tipi 1-is
gamomwvevi mizezi jer kidev daudgenelia. ojax-
uri HLHtipi 3-5 gamowveulia UNC13D, STX11 da
STXBP2 - genebis mutaciiT. aRniSnuli genebis
cilovani produqtebi kritikul rols TamaSobs
citotoqsikuri granulebis ekzocitozSi [6].

X-Tan SeWiduli limfoproliferaciuli daa-
vadebebi (XLPS), romlebic gamowveulia SH2D1A
(XLP1) da XIAP (XLP2) paTologiuri variantebiT,
iwvevs HLH-s, sxva klinikur gamovlinebebTan er-
Tad. SH2D1A kodirebs SLAM (sasignalo limfoc-
ituri aqtivaciis molekula) asocirebul pro-
teins (SAP), romelic gadamwyvetia sasignalo
limfocituri aqtivaciis molekulis recep-
torebis signalizaciis regulirebisTvis.

SeZenili HLH-is paTofiziologia rTulia.
ukanaskneli kvlevebis mixedviT, mozrdilebSi
HLHganviTarebas iwvevs zogierTi genis monoale-
luri mutacia, romelsac erTvis infeqcia, neo-
plazia an autoimunuri darRveva [7,8,9]. varau-
doben, rom am SemTxvevaSi proanTebiTi media-
torebis gamomuSaveba SeiZleba TLRs -is mdgradi
aqtivaciis Sedegad [2].

literaturaSi aRwerilia denges cxelebasTan
asocirebuli HLH-is SemTxveva, romelic gamov-
linda cxelebiT, abdominuri tkiviliT, panci-
topeniiT da splenomegaliiT. genetikuri
testirebiT pacients aRmoaCnda homozigoturi
mutacia STXBP2 genSi. es mutacia asocirebulia
autosomur-recesiul ojaxur HLH-Tan, maprovo-
cirebeli faqtori ki denges cxeleba gaxda [21].

genetikuri winaswarganwyobis gareSe ganvi-
Tarebul daavadebas meoradi HLHewodeba. meo-
radi HLH-is yvelaze xSir trigerebs miekuTvne-
ba: virusuli infeqciebi (29%), dnm virusebi (ep-
Stein-baris virusi - EBV), citomegalovirusi da
adenovirusi, ujredSida paTogenebi (mag. leiS-
mania), sxva infeqciebi (20%), limfoma, revmatu-
li paTologia (7%), HIV (6%), avTvisebiani sim-
sivneebi (27%), gansakuTrebiT T-ujredovani da
NK-ujredovani limfoma an leikemiebi, difu-
zuri BB-ujredovani limfoma da hojkinis lim-
foma [10].

EBV aris yvelaze gavrcelebuli infeqcia,
romelic asocirdeba HLH-Tan [26]. SemTxvevaTa
umetesoba dafiqsirebulia aziaSi, rac SeiZleba
aziaSi arsebuli EBV-is ufro paTogenuri StamiT
iyos gamowveuli [27]. sainteresoa, rom EBV-Tan
asocirebul HLH-iT daavadebul mamrobiTi sqe-
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sis pacientebs SeiZleba hqondeT mutaciebi
SH2D1A genSi, romelic tradiciulad asocirde-
ba XLPS-Tan, romelic xasiaTdeba imunodefici-
tiT EBV-s mimarT.

gamovlinda HLH kavSiri baqteriebTan, proto-
zoul, parazitul da sokovan gamomwvevebTan,
leiSmaniasa da malariasTan. HLH-Tan dakavSire-
buli yvelaze gavrcelebuli baqteriuli in-
feqciebia Babesia sp.; Bartonella sp; Borrelia sp; Brucella
sp; Coxiella burnetii; Leptospira sp; Ehrlichia chaffeensis
[28].

meoradi HLH SemTxvevebis umetesoba hema-
tologiur simsivneebTan asocirdeba, bavSvebSi
mwvave B-limfoblastur leikemiasTan. avTvise-
biani simsivneebis dros gamoTavisuflebuli
citokinebi, ZiriTadad IL-2, IL-6, IL-10, IL-12, IFN-
da TNF-, miCneulia mTavar gamomwvev faqtorad
[29].

B ujredul arahojkinis limfomasTan asocir-
ebuli HLH iSviaTia, Tumca aRwerilia 7 klinikuri
SemTxveva, romelTagan yvelas qvetipi difu-
zuri, farTo B ujredovani limfomaa, xolo
fenotipi C19+, CD20+, S-Ig+, CD10-, zogierT SemTx-
vevaSi -  CD5-is gamovleniT [22].

sxvadasxva autoimunuri darRvevis fonze
HLHmetad asocirebulia sistemur wiTel mglu-
rasTan.

aRwerilia 58 wlis metastazuri melanomis
mqone pacientis SemTxveva, romelic monoklo-
nuri antisxeulebiT - pembrolizumabiT (PD-1
receptoris inhibitori) itarebda Terapias. in-
feqciuri gamomwvevis ararsebobis fonze
daaskvnes, rom HLH-is trigeri metastazuri mel-
anoma ar yofila, aramed HLH ganviTareba dakav-
Sirebuli iyo pembrolizumabis gamoyenebasTan
[23].

miuxedavad imisa, rom izrdeba mtkicebule-
bebi HLH-is paTogenezSi genetikuri da imu-
nologiuri cvlilebebis Sesaxeb, HLH mainc rCe-
ba sindromad, romelic diagnostirdeba klini-
kuri simptomatikis safuZvelze [14]. diagnosti-
ka moicavs, aseve, pacientis anamnezsa da sxva-
dasxva klinikur kvlevebs.

HLH-2004 mixedviT, diagnozis dadgena Sesa-
Zlebelia Semdegi kriteriumebiT: PRF1, UNC13D,
Munc18-2, STX11 genebis mutaciis dadgena an qve-
moT CamoTvlili cxra kriteriumidan xuTis ar-
seboba: 1. persistuli cxeleba ( > 38.5° - 7 dReze
met xans); 2. splenomegalia; 3. hepatomegalia, 4. 2
an 3 Rerovani citopenia. kerZod, hemoglobini <90
g/l, Trombocitebi <100×109/l, neitrofilebi
<1×109/l 5. hipertrigliceridemia (>265 mg/dl) an
hipofibrinogenemia (<1,50g/l); 6. hemofagoci-
tozis morfologiuri suraTi Zvlis tvinSi, elen-
Tasa da limfur kvanZebSi; 7. NK-ujredebis aq-
tivobis Semcireba an ararseboba; 8. feritini
>500ng/ml; 9. sisxlSi xsnadi sCD25 donis momate-
ba. aseve, mowodebulia A.h.Fillpovich modifikacia:
PRF1, UNC13D, Munc18-2, STX11, STXBP2 genebis mut-
aciis dadgena an qvemoT CamoTvlili 4 kriteri-

umidan samis arseboba: 1. limfadenopaTia, 2. sple-
nomegalia, 3. nevrologiuri simptomebi, 4. hepa-
tomegalia an qvemoT CamoTvlili 4 kriteriumi-
dan minimum erTis arseboba: 1. hemofagocitozis
morfologiuri suraTi Zvlis tvinSi, elenTasa
da limfur kvanZebSi; 2. feritinis donis momate-
ba, 3. sisxlSi xsnadi sCD25 donis momateba; 4. NK-
ujredebis aqtivobis Semcireba an sxva SesaZlo
gamovlinebebi: hipertrigliceridemia, hipofi-
brinogenemia, hiponatriemia [11].

aRniSnuli kriteriumebi mniSvnelovania di-
agnostikaSi, Tumca maTi arseboba yovelTvis ar
adasturebs daavadebis arsebobas. xSirad daa-
vadebis adreul stadiaze ar vlindeba 5 krite-
riumi. ufro metic, SesaZloa simptomebi daavade-
bis mimdinareobaSi saerTod ar gamovlindes im
SemTxvevaSi, Tu saqme gvaqvs cns-is atipur an izo-
lirebul dazianebasTan [18]. HLH-is simptomebis
araspecifikurobis gamo, daavadebulebi xSirad
hospitalizdebian daavadebis diagnostirebamde
[12]. klinikuri kvlevebidan informaciulia sisx-
lis saerTo analizi, feritinis, lipiduri speq-
tris, anTebis markerebisa da koagulogramis Se-
faseba. xSirad ikvleven RviZlis funqciebs,
cerebrospinalur siTxeSi cilis arsebobas (mo-
matebulia daavadebul bavSvTa SemTxvevaTa naxe-
varSi) [13].

daavadebis adreul stadiaze unda ganisaz-
Rvros sCD25, aseve, cnobili rogorc IL-2 recep-

toris jaWvi da NK- ujredebis funqcia.  Jordan
M. B. da Tanaavtorebis kvlevis [17] mixedviT,
sCD25 aris erT-erTi yvelaze sasargeblo da in-
formaciuli anTebiTi markeri, radgan is ufro
Tanmimdevrulad aris dakavSirebuli daavadeb-
is mimdinareobasTan, vidre feritini an daavade-
bis sxva markerebi. Tumca sCD25-is kvleva ar aris
xelmisawvdomi yvela dawesebulebisTvis [17].
xSirad iyeneben T ujredebis aqtivaciis cito-
metrul kvlevas IL2 receptoris kvlevis nacvlad
an masTan erTad (T ujredebis HLA-DR eqspresia)
[19].

Zvlis tvinis biofsia gvaZlevs informacias
hemofagocitozze, Zvlis tvinSi infeqciis arse-
bobasa da makrofagebis akumulaciaze [24]. imis
gamo, rom yvela pacients ar aqvs hemofagocitozi
daavadebis dawyebisas, HLH-is diagnozi ar unda
gamoiricxos, radgan hemofagocitozi arc sensi-
tiuria da arc specifikuri HLH-sTvis [16].

daavadebis ojaxuri formis diagnozis dadas-
tureba SesaZlebelia HLH-Tan asocirebuli ge-
netikuri mutaciis safuZvelze: dadebiTi gene-
tikuri testi ar gulisxmobs HLH arsebobas. is
migviTiTebs HLH mimarT genetikur winaswargan-
wyobaze [14].

amdenad, HLH saSiSi hiperanTebiTi sindromia,
romlis adreuli diagnostika rTulia, radgan
naklebadaa Seswavlili da xSirad aradiag-
nostirebuli rCeba.
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Hemophagocytic lymphohistiocytosis (HLH) is a rare and
severe pathological condition caused by an abnormal and
excessive immune response. It is usually caused by an un-
derlying stimulus, most often an infection. HLH clinical man-
ifestations include persistent fever, cytopenia, hepatosple-
nomegaly, and increased levels of condition-specific biom-
arkers. Patients may also experience coagulopathy, liver dys-
function, damage to the central nervous system, multi-organ
failure, and other associated symptoms.

A significant proportion of patients with HLH have un-
derlying genetic disorders that predispose them to the syn-
drome. HLH can also occur in patients with rheumatologic or
auto- inflammatory disorders, in which case it is known as
macrophage activation syndrome (MAS).

Juvenile systemic arthritis, adult-onset Still’s disease, and
systemic lupus erythematosus are the most common condi-
tions associated with MAS.

HLH primarily affects infants between the ages of birth
and 18 months, but it can occur at any age. The diagnosis of
HLH is frequently difficult due to the condition’s rarity and
the lack of knowledge surrounding it, resulting in a delay in
diagnosis.

gaxaria T., baxtaZe s., xaWapuriZe n.

anTebiTi citokinebis eqspresia
pediatriuli rezistentuli
epilefsiebis dros

Tssu, bavSvTa nevrologiis departamenti

bavSvTa asakis epilefsiebi warmoadgens sxva-
dasxva etiologiis mqone heterogenur
nevrologiur daavadebas, romelic aReniSneba 0-
17 wlis asakis bavSvTa 0,6%-s [1-3]. gulyraTa ade-
kvaturi kontrolis miRweva SeuZlebelia pa-
cientTa 30%-Si [4], gansakuTrebiT ki - epilefsi-
uri encefalopaTiebis dros, romelic gamoirCe-
va maRali farmakorezistentobiT [5]. eqsperimen-
tul modelebze Catarebuli kvlevebis safuZ-
velze gaCnda mosazreba, rom Tavis tvinis ep-
ileftogenur ubanSi, gulyris ganmapirobebeli

sxvadasxva regulirebadi trigerebis miRma, aR-
mocendeba neiroanTebiTi procesebis kaskadi. es
ukanaskneli iwvevs epileftogenuri ubnis zomis
zrdas da xels uwyobs farmakorezistentobis
Camoyalibebas ganviTarebad Tavis tvinSi [6].

epilefsiasa da anTebas Soris aRniSnuli
mravalmxrivi kompleqsuri urTierTkavSiris
Seswavlisas, kvlevis ZiriTad samiznes warmoad-
gens iseTi anTebiTi molekulebi, rogoricaa cit-
okinebi da qemokinebi. isini uzrunvelyofen cen-
tralur nervul [cns] da imunur sistemebs Soris
diqotomiuri kavSiris modulacias [7].

dadgenilia, rom adgili aqvs sxvadasxva saxis
citokinis eqspresia epileftogenur qsovilSi.
citokinuri disbalansi warmoadgens rogorc
centraluri nervuli sistemis neiroimunuri, ise
periferiuli sisxlidan gamonTavisuflebuli
imunuri ujredebis aqtivaciis markerebs [8-11].
cns-Si arsebul neiroimunur da periferiul
ujredebs Soris arsebuli komunikaciis
meqanizmebis dasadgenad, ufro da ufro aqti-
urad Seiswavleba axali klasis molekulebi -
qemokinebi. dadasturebulia, rom qemokinebi
axdenen leikocitebis migraciis kontrols da
asruleben garkveul rols neiromodulaciaSi
[12]. eqsperimentul modelSi Seswavlilia zogi-
erTi qemokinisa da maTi receptorebis eqspresi-
is kavSiri epilefsiasTan. aRsaniSnavia, rom
qemokin CCL11 da misi receptorebi aRmoCenilia
hipokampSi da im pacientebTa Tavis tvinis qso-
vilSi, romelTac CautardaT qirurgiuli mkur-
naloba rezistentuli epilefsiis gamo [13].
qemokinebis receptorebis aqtivacia gana-
pirobebs iseTi amgznebi neirotransmiterebis
Warbad gamoTavisuflebas, rogoricaa
glutamati, rac iwvevs meorad neiroto-
qsikurobas da nervuli ujredebis sikvdils [14].
ukanasknel wlebSi Catarebuli monacemebis
mixedviT dadginda, rom specifikuri qemokinebi
da maTi receptorebi uzrunvelyofen perifer-
iuli sisxlidan migrirebuli leikocitebis gan-
vladobis matebas hematoencefalur barierSi
cns-is sxvadasxva paTologiuri mdgomareobebis,
maT Soris epilefsiis dros eqsperimentul mod-
elebSi [15]. neirovaskulur sistemaSi leikoc-
itebis adheziis daTrgunva, adheziuri recep-
torebis genetikuri desensibilizaciis gziT an
antisxeulebis meSveobiT receptorebis inhibi-
reba, Trgunavs gulyris provocirebas da ep-
ilefsiis ganviTarebas [16].

kvlevis mizans warmoadgenda anTebiTi cit-
okinebis, kerZod -  CCL11-is eqspresiis Sefaseba
rogorc wamaldaqvemdebarebul, ise rezisten-
tuli epilefsiis mqone bavSvebSi da misi korel-
aciis dadgena epilefsiis ganmeorebiTobis
maCvenebelTan.

kvlevis meTodebi
Catarebuli kvlevis farglebSi Sefasda 0-dan

16 wlamde asakis 56 pacienti, romelTac momar-
Tes givi Jvanias saxelobis pediatriis akademi-
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uri klinikis pediatriuli nevrologiis ganyo-
filebas 2019 wlis martidan 2021 wlis aprilam-
de periodSi. kvlevaSi monawile pirebis mSobleb-
is da/an meurveebis mier xelmoweril iqna in-
formirebuli Tanxmoba.

detaluri samedicino istoriidan Segrovebu-
li monacemebi moicavda pacientebis demografi-
ul monacemebs, neiroganviTarebis istorias, ep-
ilefsiiT avadobis xangrZlivobas, informacias
gulyraTa kontrolisa da antiepilefsiuri mkur-
nalobis Catarebis Sesaxeb, Catarebuli gamokv-
levebis Sedegebs. gulyraTa semiologiuri diag-
nostika Catarda epilefsiasTan mebrZoli saer-
TaSoriso ligis klasifikaciis (2017 wlis) safuZ-
velze [15]. gulyraTa simZimisa da sixSiris Sesafa-
seblad gamoyenebul iqna rogorc epilefsiis sim-
Zimis globaluri Sefasebis [GASE] Skala, ise mSob-
lis mier binaze warmoebuli gulyraTa dRiuri
aRricxva/Sefaseba [17].

pacientebis SerCeva da ganawileba moxda sam
jgufad. pirveli jgufi moicavda pacientebs,
sadac verificirebuli iyo rezistentuli ep-
ilefsiis diagnozi (20 pacienti), meore jgufi -
pacientebs gulyraTa sruli remisiiT (20 pacien-
ti), xolo mesame jgufi (16 pacienti) warmodge-

nili iyo janmrTeli bavSvebiT, romelTac anam-
nezSi gulyris istoria ar aReniSnebodaT. gu-
lyraTa sruli remisiis mqone jgufi moicavda
simptomuri epilefsiis mqone bavSvebs interiq-
tur periodSi, sadac epilefsiis diagnozi dadg-
inda klinikuri da eleqtrofiziologiuri mo-
nacemebis safuZvelze, xolo gulyraTa remisia
miRweul iqna ukanaskneli erTi wlis ganmavlo-
baSi. rezistentul jgufSi, epilefsiasTan me-
brZoli saerTaSoriso ligis definiciis Tanax-
mad, ganawildnen is pacientebi, romelTanac ade-
kvaturad SerCeuli, pirveli rigis ori antie-
pilefsiuri medikamentis gamoyenebis miuxeda-
vad, gulyraTa kontrolis miRweva ver moxerx-
da. sakontrolo jgufi moicavda janmrTel bavS-
vebs, romelTac anamnezSi ar aReniSnebodaT raime
tipis, maT Soris febriluri gulyrebic ki. sakv-
levi jgufebidan gamoricxvis kriteriumebs war-
moadgenda: cxeleba, an cxelebiT mimdinare cns-
is, an somaturi daavadebebi, mwvave infeqciebi,
autoimunuri da alergiuli daavadebebi,
araepilefsiuri paroqsizmuli darRvevebi.

pacientTa demografiuli da klinikuri maxa-
siaTeblebis monacemebi warmodgenilia pirvel
cxrilSi.

sakvlevi jgufi rezistentuli 
epilefsiis 

jgufi 

wamaldaqvemdebarebuli 
epilefsiis mqone jgufi 

janmrTeli 
(kontroli) 

N 20 20 16 
gogona/biWi 8/12 11/9 8/8 

asaki (saSualo +SD wlebi) 8.2+5.4 10+3.2 8.6+2.4 
epilefsiis xangrZlivoba n±SD, 6.2+0.5 3.8+1.2 - 

gulyraTa sixSire (n±SD, 
gulyrebi/ Tvis ganmavlobaSi) 

10.0±14.2 0 - 

Tavis tvinis bmr kvlevis 
monacemebi (%) 45 68 - 

norma 55 32 - 
anomaluri    

eeg-parametrebi (%)    
fokaluri interiqtaluri 29 26 - 

encefalopaTiuri 
cvlilelebi 

46 28 - 

bilateraluri 
spaiktalRovani cvlilebebi 

25 46 - 

antiepilefsiuri 
medikamentebi (n) 

   

monoTerapia 2 17 - 
ori medikamentis kombinacia 10 3 - 

poliTerapia 8 0  
NHS qula    

>10 15 3 - 
<10 5 17  

 

cxrili #1
pacientTa demografiuli da klinikuri monacemebi
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rezistentuli epilefsiis mqone pacientTa
jgufSi, 2 SemTxvevaSi aRiniSneboda landau-klef-
neris sindromi, 2-Si - lenoqs-gastos sindromi, 1-
Si - retis msgavsi sindromi - STXBP1 epilefsia, 2-
Si ki - dravesa da vestis sindromebi.

danarCen 13 SemTxvevaSi specifikuri  epilef-
siuri sindromuli diagnostika ver moxerxda,
Tumca epilefsiasTan brZolis saerTaSoriso
ligis kriteriumebis mixedviT, ori adekvaturad
SerCeuli antiepilefsiuri medikamentis uefeq-
tobis gamo, epilefsia ganisazRvra, rogorc far-
makorezistentuli.

daavadebis saSualo xangrZlivoba wamalda-
qvemdebarebuli epilefsiis mqone pacientTa
jgufSi iyo saSualod 3.8±1, xolo rezistentu-
li epilefsiis jgufSi - 6.5±0.5 weli. rezisten-
tuli gulyrebis mqone pacientTagan arcerTi ar
imyofeboda ketogenur dietaze, arcerT SemTx-
vevaSi ar iyo gamoyenebuli cdomili nervis stim-
ulacia. 8 pacienti iRebda sam antiepilefsiur
medikaments, 10 imyofeboda - ori antiepilefsi-
uri medikamentis kombinaciaze, 2 maTgani ki -
monoTerapiaze. epilefsiis simZimis gansazRvris
mizniT gamoyenebuli GASE-is qulebis safuZ-
velze pacientebi Semdegnairad ganawildnen:
20%-s aReniSneboda saSualo simZimis mimdinare-
oba, 35% - mZime, 50% - ukiduresad mZime.

sistemuri anTebis gamoricxvis mizniT Catar-
da ramdenime sistemuri laboratoriuli testi.
sxvadasxva sakvlev jgufs Soris ar iqna napovni
sistemuri laboratoriuli monacemebSi statis-
tikurad mniSvnelovani gansxvavebebi [yvela
P>0.05]. TiToeuli sakvlevi jgufis pacientTa
monacemebi C reaqtiuli cilis, Sratis glukozis,
leikocitebis saerTo raodenobis, neitro-
filebisa da limfocitebis Tanafardobisa [NLR]
da hemoglobinis Semcvelobis Sesaxeb warmodge-
nilia me-2 cxrilSi.

cxrili #2
sakvlevi jgufebis laboratoriuli monacemebi

alizi ELISA meTodiT.
statistikuri analizi Catarda SPSS 21-iT [IBM

SPSS Statistics, versia 21.0, Armonk, NY]. raodenobrivi
cvladebi warmodgenilia saSualo standartuli
deviaciiT ¯±SD. monacemebis damuSavebisas
Catarda Sapiro-vilkis testi, citokinis koncen-
traciebis raodenobrivi monacemebi iyo ara-
parametruli ganawilebiT da sakvlev jgufebSi
koncentraciis Sesadareblad gamoyenebul iqna
man-uitnis U testi, citokinTa raodenobrivi
donis korelaciisTvis gulyris simZimesTan da
sixSiresTan - spirmenis rangis korelacia. P-mniS-
vneloba <0.05 CaiTvala statistikurad mniS-
vnelovanad.

Sedegebi
citokinebis miznobrivi donis analizma aCve-

na, rom CCL11 ufro maRali iyo rezistentuli ep-
ilefsiis mqone pacientTa jgufSi wamaldaqvem-
debarebul jgufTan SedarebiT [U=54.5, p=0.014].
pirvel suraTze gamosaxulia statistikuri ana-
lizis Sedegebi TiToeul citokinTan mimarTe-
biT.

kvlevis jgufebi rezistentuli 
epilefsiis 

jgufi 

wamaldaqvemdebarebu
li epilefsiis mqone 

jgufi 
C reaqtiuli 

cila (mg/l) 
3.2±4.2 3.7±4.9 

leikocitebi 
(109/L) 8.3 ± 4.5 9.4 ± 3.0 

neitrofilebi 
(%) 

57.7 ± 21.6 54.1 ± 22.8 

limfocitebi 
(%) 

40.0 ± 16.3 39.6 ± 15.6 

neitrofilebisa 
da 

limfocitebis 
fardoba 

1.4±1.3 1.38±1.19 

Sratis glukoza 
(mmol/L) 

4.6 ± 2.1 5.3 ± 1.5 

 

sur. #1. plazmaSi CCL11 koncentracia rezis-
tentuli epilefsiis, wamaldaqvemdebarebuli
epilefsiis da sakontrolo jgufebis pacienteb-
Si warmodgenili medianuri, interqvartiluri
monacemebiT 95% sarwmunoobis intervaliT pg/
mL.

kvlevis Semdeg etapze Catarda korelaciuri
analizi gulyraTa sixSires, maT simZimesa da
proanTebiTi citokinebis koncentracias Soris.
CCL11 koncentracia mniSvnelovnad korelireb-
da gulyraTa sixSiresTan [Rs=0.786]. epilefsiis
xangrZlivoba ar korelirebda romelime Seswav-
lili citokinis donesTan [yvela p>0.05]. korel-
aciuri analizi gulyraTa simZimes, sixSires,
epilefsiis xangrZlivobasa da citokinebis kon-
centracias Soris sakvlev jgufebSi gamosaxulia
me-3 cxrilSi.

kvlevaSi CarTul yvela pacients Cautarda
fizikaluri da nevrologiuri Sefaseba,
eleqtroencefalografiuli (eeg-uli) kvleva.
Semdgom etapze ki Catarda sisxlis laborato-
riuli kvlevebi, sisxlis SratSi citokinebis an-
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cxrili #3
korelacia citokinebsa da gulyraTa simZimes Soris rezistentuli epilefsiebis jgufSi

Sedegebis ganxilva:
hipoTeza proanTebiTi jgufis molekulebis,

kerZod, qemokinebis monawileobis Sesaxeb epi-
leftogenezsa da rezistentuli gulyrebis gen-
eraciaSi, jer kidev mniSvnelovani Seswavlis sa-
gania. miT umetes, rom klinikuri monacemebi am
TvalsazrisiT mwiria. qemokinebi Tavdapirvelad
identificirebul iqna rogorc leikocitebis mi-
graciis kontrolis ganmaxorcielebeli qemot-
aqsisis faqtorebi, Tumca, ukanasknel kvleveb-
Si gamoikveTa maTi roli centraluri nervuli
sistemis homeostazSi iseTi procesebis regula-
ciaSi, rogoricaa sinafsuri gadacema da neiroan-
TebiTi procesebi [17]. vinaidan qemokinebi imu-
nuri sistemis maregulriebeli molekulebia, am-
itom maT mniSvnelovani roli eniWebaT neiroimu-
nuri kavSirebis koordinaciaSi iseT mdgomare-
obebis dros, rogoricaa Tavis tvinis dazianeba,
anTebiTi procesebi, hipoqsiur-iSemiuri encefa-
lopaTia da epilefsia [18]. ukanasknel wlebSi
Catarebuli monacemebis mixedviT dadginda, rom
specifikuri qemokinebi da maTi receptorebi
uzrunvelyofen periferiuli sisxlidan migr-
irebuli leikocitebis ganvladobas hematoence-
falur barierSi cns-is sxvadasxva paTologiuri
mdgomareobebis, maT Soris epilefsiis dros eqs-
perimentul modelebSi [19]. CCL11 warmoadgens
CCR2 - receptorebis sasignalo markers, romel-
Ta meSveobiTac xorcieldeba anTebadi kerisken
rogorc monocitebis migracia, ise NK ujredeb-
is mobilizacia [20]. dadgenilia, rom leikocite-
bis eqstravazaciaSi monawile qemokinebis
eqspresiisa da qemokinuri receptorebis mdgra-
dobis cvlileba ganapirobebs sisxlZarRvTa
ujredebis adheziur molekulebsa da leikoc-
itebs Soris mWidro urTierTkavSirebis Camoyal-
ibebas [21]. endoTeluri ujredebis apikalur
zedapirze mobilizirebuli qemokinuri recep-
torebi warmoadgens signals, romelic axdens
periferiuli sisxlis nakadidan leikocitebis
mobilizacias. hematoencefaluri barieris mo-
matebuli gamavlobis xarjze migrirebuli
leikocitebi urTierTqmedebs cns-Si arsebul
imunur ujredebTan, ramac SesaZloa ganapirobos
gulyris ganviTareba [22,23,24,25]. neirovasku-
lur sistemaSi leikocitebis adheziis daTrgun-
va antisxeulebiT ganpirobebuli receptorebis
inhibirebis gziT, amcirebs gulyris provocire-
bisa da epilefsiis ganviTarebis albaTobas [26].
amrigad, hematoencefaluri barieris gamtarobis
darRveva SesaZloa ganxiluli iqnas gulyris daw-
yebisa da gavrcelebis gamSveb meqanizmad [27].

sakvlevi 
proinflamatoruli 

molekulebi 

spirmanis korelaciis koeficienti 
gulyraTa 

sixSire 
Sig.  

(2 tailed) 
gulyraTa 
simZime NHS3

Sig.  
(2 tailed) 

epilefsiis 
xangrZlivoba 

Sig.  
(2 tailed) 

CCL11 0.786* 0.000 0.185 0.172 -0.106 0.570 

 

ukanaskneli kvlevebiT, aseve, dadginda qemoki-
nebis transportirebis gaadvileba hematoence-
faluri barieris gziT [28], rac SesaZloa aixsnas
periferiuli proanTebiTi molekulebis xarjze
daCqarebuli neiroanTebiTi procesebis kaska-
diT hematoencefaluri barieris Secvlili
paTofiziologiis gamo.

Cvens mier Catarebuli kvlevis Sedegebis ms-
gavsad, arsebobs ramdenime kvleva, sadac dadg-
inda, rom iseTi neiroanTebiTi daavadebis dros,
rogoricaa optikuri neiromieliti, CCL11 done
momatebulia sisxlis Sratsa da Tav-zurg tvinis
siTxeSi [29]. mniSvnelovania is, rom Tavis tvinis
sxvadasxva anatomiuri ubani gansxvavebulia
garkveuli qemokinebisa da citokinebis eqspresi-
is kuTxiT [30]. kerZod ki, perivaskularuli as-
trocitebi axdenen CCL11-is sekrecias; Sedegad,
mikrogliuri ujredebi axdenen CCR2, CCR3 da
CCR5 receptorebis eqspresiis regulacias. es
ukanasknelni moqmedeben, rogorc receptorebi
CCL11-isTvis, upiratesad hipokampSi entorinul
qerqTan da safeTqlis wilis qerqul zonebTan
SedarebiT. qemokinuri signalebis siWarbem, mik-
rogliuri ujredebis aqtivaciisa da gavrceleb-
is sapasuxod, SesaZloa garkveuli roli Seasru-
los hipokampis embriogenezSi [31] gliur-
neironuli komunikaciis CamoyalibebaSi monawi-
leobis saSualebiT [32]. aRniSnuli hipoTeziT
mtkicdeba qemokinebis roli rogorc hipokampis
sinafsuri plastiurobis modulaciaSi, ise ep-
ileftogenezSic msgavsi meqanizmis saSulebiT.

Cvens mier Catarebuli kvleviT dadginda
CCL11-is SedarebiT maRali koncentracia rezis-
tentuli pacientebis jgufSi wamaldaqvemde-
barebul jgufTan SedarebiT. CCL11 donis mate-
ba korelirebda gulyraTa sixSiresTan. sxva sakv-
levi qemokinebis plazmur koncentraciebs Soris
mniSvnelovani gansxvavebebi pacientTa aRniSnul
or jgufSi nanaxi ar iqna.

dadgenilia, rom qemokinebis ojaxis warmo-
madgenels - eotaqsin CCL11-s aqvs eozinofileb-
is mizidvis unari. Sesabamisad, misi klinikuri
roli ZiriTadad ganxilulia alergiuli daavade-
bebis dros. Tumca aRsaniSnavia isic, rom CCL11
amave dros axdens neiroanTebiTi kerisken mik-
rogliis migraciis modulacias. Sedegad adgili
aqvs reaqtiuli radikalebis warmoqmnas, agreTve
iseTi mikrogliuri neirotoqsikuri faqtoreb-
is stimulacias, rogoricaa nikotinamid adenin
dinukleotidi fosfat-oqsidazebi [NOX1, NOX2],
TNF-a da IL-1b, rac iwvevs glutamatis sekreciis
momatebas [33]. arsebobs mosazreba, rom CCL11-iT
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modulirebuli oqsidaciuri stresis gaZliere-
ba da glutamatis neirotoqsikuroba xorcield-
eba NOX1 gzis meSveobiT. aRniSnuli meqanizmi
SesaZloa edos safuZvlad CCL11-is prokonvul-
santul efeqts msgavsad sxva nevrologiuri dar-
Rvevebisa, sadac mikrogliuri NOX1 eqspresiis
mateba wamyvan paTofiziologiur faqtors war-
moadgens [34].

aRsaniSnavia, rom CCL11koncentracia sisxlis
Sratsa da Tav-zurg tvinis siTxeSi avlens mate-
bis tendencias asakTan damokidebulebiT; varau-
doben, rom CCL11 SeiZleba hqondes damTrgunve-
li gavlena cns-is neirogenezze, rac iwvevs kog-
nituri ganviTarebis dayovnebas gaZlierebuli
gliozis, anTebiTi molekulebis hiperreaqtiu-
lobis da ROS dazianebis xarjze [35-38]. amrigad,
CCL11-iT ganpirobebuli, neironebis asakdamok-
idebuli dazianeba SesaZloa warmoadgendes me-
orad neiroproteqtorul trigers epileftoge-
nur ubnebSi gulyraTa aRmocenebisTvis. kvleva-
Si korelacia CCL11-is momatebul donesa da pa-
cientebis asaksa da epilefsiis xangrZlivobas-
Tan nanaxi ar iqna.

sayuradReboa, rom Cvens mier Catarebul
kvlevas aReniSneboda garkveuli SezRudvebi.
kerZod ki, pacientTa SedarebiT mcire raodeno-
ba da sakvlevi proanTebiTi molekulebis Sefase-
ba erTjeradad, drois erT konkretul monakveT-
Si. aRsaniSnavia isic, rom antiepilefsiuri mkur-
naloba SesaZloa ganxiluli iyos rogorc SesaZ-
lo kofaunderi faqtori misi SesaZlo, speci-
fikuri gavlenis gamo citokinebis doneze [39].

Semdgomi kvlevis mizniT, umjobesi iqneba
sakvlevi citokinebis Seswavla dinamikaSi da Se-
darebiT gafarToebuli citokinuri da qemoki-
nuri panelebis analizi.
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SUMMARY

Gakharia T., Bakhtadze S., Khachapuridze N.

EXPRESSION OF INFLAMMATORY
CYTOKINES IN PAEDIATRIC
REFRACTORY EPILEPSIES

TSMU, DEPARTMENT OF PAEDIATRIC NEUROLOGY

Paediatric epilepsy is a multifaceted neurological disor-
der with various aetiologies. Up to one third of patients are
considered drug-resistant. The background impact of inter-
fering inflammatory and neuronal pathways was closely
linked to paediatric epilepsy. The characteristics of the in-
flamed state have been described not only in epilepsies, con-
sidered prototypes of having inflammatory pathophysiolo-
gy, but even so in patients with refractory epilepsy, especial-
ly in epileptic encephalopathies. The imbalance of different
cytokine levels was confirmed in several epileptic models.
New targets for exploring neuroimmune mechanism in epi-
leptogenesis are chemokines, which control leukocyte mi-
gration and have a possible role in neuromodulation. We
measured serum interictal quantitative levels of chemokine
CCL11 in correlation with seizure frequency and severity in
controlled and refractory childhood epilepsies. Our refracto-
ry seizure group demonstrated significantly increased con-
centrations of eotaxin [CCL11] compared to the controlled
epilepsy group. The higher level of CCL11 was correlated
with increased seizure frequency. Thus our study confirms
the hypothesis that proinflammatory cytokines may contrib-
ute to epileptogenesis and possibly have a role in develop-
ing seizure resistance.
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gvaramaZe g.2,  mardaleiSvili k.1,2,
makariZe T.2,  RviniaSvili d.2,  sulava a.2

genetikuri kvlevis roli farisebri
jirkvlis kibos diagnostirebasa da
Semdgom mkurnalobaSi

Tssu, yba-saxis qirurgiis departamenti1;
S.p.s. „onkologiis samecniero kvelviTi
centri”2

farisebri jirkvlis avTvisebiani simsivneebi
dReisTvis erT-erT aqtualur da globalur
problemas warmoadgens. janmrTelobis saerTa-
Soriso organizaciis monacemebiT, farisebri
jirkvlis kibo erT-erTi yvelaze xSiri endok-
rinuli avTvisebiani simsivnea da Seadgens kibos
yvela axali SemTxvevis 2%.

globaluri tendenciis Tanaxmad, farisebri
jirkvlis kibos SemTxvevebma ukanaskneli aTwle-
ulebis manZilze oTxjer moimata. es paTologia
ufro xSirad (2-3-jer) diagnostirdeba qalebSi,
umetesad avaddebian Sua xnis adamianebi (30 dan -
60 wlamde asakSi), magram bolo periodSi aRiniS-
neba daavadebis gaaxalgazrdavebis tendencia.

farisebri jirkvlis kibos mzardi statisti-
ka saqarTveloSi umeteswilad ukavSirdeba di-
agnostikuri teqnologiebis srulyofas da
farisebri jirkvlis adreuli diagnostikis pro-
gramis amoqmedebas (skriningi).

saqarTveloSi kibos registris 2015-2018 wleb-
is monacemebiT, farisebri jirkvlis kibo qalTa
populaciaSi meore adgilzea, ZuZus kibos Sem-
deg (https://test.ncdc.ge/Handlers/GetFile.ashx?I D=b95e
1248- 86ed- 4a4b-987e-e81b9de8fb94).

molekulur-genetikurma diagnostikam far-
To gamoyeneba hpova kibos winaaRmdeg brZolaSi,
gansakuTrebiT mniSvnelovania farisebri jirkv-
lis kibos dros molekulur-genetikuri kvleva
da miRebuli Sedegebis analizi, radgan farise-
bri jirkvlis avTvisebiani simsivne erT-erTi is
daavadebaa, romelic SemTxveviTobis raodenoba
Zalian swrafad imatebs rogorc asakobriv
jgufebSi, aseve, mozardobis periodSi dawyebu-
li mikrokarcinomebidan sakmaod Sorswasul pro-
cesebamde.

kvlevebis umetesoba mimarTulia genetikuri
sawyisis (fuZis) Seswavlaze farisebri jirkvlis

lokalizacia  qalebSi registrirebuli yvela 
lokalizaciis kibos axali SemTxvevebis 

wili saerTo raodenobaSi (%) 
 2015  

sarZeve jirkvali  31.8 
farisebri jirkvali  10.0 

koloreqtuli  6.9 
saSvilosnos tani  6.0 
saSvilosnos yeli  5.8 

 2016  
sarZeve jirkvali  30.6 

farisebri jirkvali  13.0 
koloreqtuli  6.5 

saSvilosnos tani  6.2 
saSvilosnos yeli  6.2 

 2017  
sarZeve jirkvali  31.0 

farisebri jirkvali  14.4 
koloreqtuli  5.9 

saSvilosnos tani  5.9 
saSvilosnos yeli  5.5 

 2018 29.3 
sarZeve jirkvali  17.0 

farisebri jirkvali  6.1 
koloreqtuli  6.0 

saSvilosnos tani  6.0 
saSvilosnos yeli  5.0 

 

cxrili #1
qalebSi registrirebuli avTvisebiani axalwarmonaqmnebis 5 yvelaze maRali avadobis mqone

lokalizacia saqarTvelo 2015-2018 w.w.
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kibos sxadasxva saxis avTvisebian mimdinareoba-
ze, radgan Cveni codna genetikuri fonis Sesax-
eb farisebri jirkvlis kibos sxvadasxva forme-
bis dros Zalian Sorsaa srulyofilebisgan.

molekulur diagnostikur kvlevas axasiaTebs
ramdenime ZiriTadi mimarTuleba:

• diferenciuli diagnozis gatareba;
• daavadebis gamosavlis prognozi;
• mkurnalobis swori taqtikis SerCeva.
Tanamedrove kvlevis meTodebis gamoyenebiT,

farisebr jirkvalSi simsivnuri warmonaqmnebis
aRmoCena SesaZlebelia gamokvleuli (60 wels ga-
dacilebuli) pacientebis 50%, ra Tqma unda, es
ricxvi damokidebulia gamokvlevis meTodebze
da geografiul Taviseburebebze, klinicistis
ZiriTadi amocanaa avTvisebiani procesebis
adreuli gamovlena. zemoaRniSnuli SemTxveveb-
is daaxloebiT 5%-Si gvxvdeba farisebri jirkv-
lis avTvisebiani daavadeba.

wvrilnemsiani aspiraciuli biofsia, Semdgom-
Si masalis citologiuri gamokvleva warmoadges
diagnostirebis oqros standarts, magram am pro-
ceduris Catarebas aqvs Tavisi uaryofiTi mxa-
reebi, rogoricaa:

• ultrabgeriTi kontroli;
• keraSi zusti moxvedra;
• sakmarisi ujreduli masala.
 miuxedavad imisa, rom SesaZloa yvela es kri-

teriumi dakmayofilebuli iyos, citologiuri
daskvnebis 20-30% klasificirebulia rogorc
“gaurkveveli”, romelic ganekuTvneba Bethesda
klasifikaciis III-V tipirebas.

Bethesda klasifikaciis -3/-4 tipirebis dros
Catarebuli qirurgiuli mkurnalobis 15-20%-Si
gegmuri histomorfologiuri gamokvleviT dgin-
deba keTilTvisebiani daavadeba. gamomdinare
zemoaRniSnulidan, ar esaWiroeba radikaluri
qirurgiuli Careva, SesaZlebelia organoSeman-
arCunebeli operaciuli mkurnalobis Catareba,
rogoricaa hemiTireoideqtomia an farisebri
jirkvlis subtotaluri rezeqcia. zemoaRniS-
nulidan gamomdinare, msoflios wamyvani kvlev-
iTi organizaciebi, rogoric aris amerikis
TiroidologTa asociacia ATA (American Thyroid
Association), aziis da okeaniis TiroidologTa aso-
ciacia AOKA (Asia and Oceania Thyroid Association),
aseve, evropis Tavis da kisris asociacia EHNS (Eu-
ropean head & Neck Society), rekomendacias uwevs
farisebri jirkvlis molekulur-genetikuri
testirebis Catarebas, raTa minimumamde iyos
dayvanili Secdomis albaToba, daigegmos mkur-
nalobis swori taqtika da gamojanmrTelebis
maCvenebeli.

farisebri jirkvlis kibos dros ZiriTadad
gamoyofen Semdeg histomorfologiur formebs
(suraTi #1):

• papiluri,
• folikuluri,
• medularuli,
• anaplaziuri.

sur. #1. ZiriTadi molekulur-genetikuri
markerebi

 BRAF geni akodirebs serin-treonin-kinazas,
romelic, Tavis mxriv, aaqtiurebs MAPK (mitogen-
activated protein kinase) gzebs.

BRAF genis mutacia dakavSirebulia kibos gan-
viTarebasTan, radgan normaSi es geni akon-
trolebs zrdis hormonalur balanss, aseve,
uzrunvelyofs ujredebis gadarCenas da maT
proliferacias, xolo am gzebis darRveva iwvevs
momatebul ujredul proliferacias da aras-
wori proliferaciisadmi mdgradobas.

BRAF genis mutacia aReniSnebaT pacientebs
farisebri jirkvlis papiluri karcinomiT SemTx-
vevaTa 30-67%, xolo yvelaze xSirad gvxvdeba
BRAFV600E mutacia SemTxvevaTa 95% maSin, roca
citologiuri daskvnebis “gaurkveveli”, romel-
ic ganekuTvneba Bethesda klasifikaciis III-V
tipirebas, BRAF mutacia gvxvdeba 15-39% SemTx-
vevebSi.

aqedan gamomdinare, BRAF genis gansazRvra
aumjobesebs winasaoperacio diagnostirebas.

 RAS (H,N,K-RAS) akodirebs ujredSida signa-
lebis zrdis faqtors citolazmuri cilebisgan.
isini asruleben mniSvnelovan rols diferencir-
ebisas zrdasa da migraciaSi. RAS mutacia gvxvde-
ba folikul adenomebSi, farisebri jirkvlis
folikulur karcinomebSi (40-53%) farisebri
jirkvlis papiluri karcinomebis dros (0-20%),
farisebri jirkvlis  papiluri karcinomis foli-
kulur variantSi (17-25%). aseve aradiferencir-
ebul da anaplastiuri karcinomebis dros (20-
60%). gamomdinare aqedan, RAS mutacia gvxvdeba
folikuluri simsivneebis dros, romelic Sei-
Zleba iyos keTilTvisebiani da SeiZleba gada-
izardos avTvisebian mimdinareobaSi.

 RET (Rearranged During Transfection) akodirebs
tirozinkinazis erT-erT receptors, romelic
ganlagebulia molekulis zedapirze, da monawi-
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leobs ujreduli signalebis gadacemas. Tavis
mxriv, gadascems signals ujreduli zrdisTvis.
RET mutacia, umetes wilad, gvxvdeba farisebri
jirkvlis medularuli karcinomebis dros da
pacientisTvis arakeTilsaimedo prognozs war-
moadgens.

klinikaSi molekulur-genetikuri kvleva 2021
wels Cautarda 235 pacients, aqedan 126 pacients
daudginda genuri mutaciis arseboba.

aRniSnuli kontigentidan BRAF mutacia ga-
movlinda 26 pacientTan, mxolod 12 pacientma
Caitara k. mardaleiSvilis samedicino centrSi
qirurgiuli mkurnaloba, 11 (90,9%) pacients ci-
tologiuri kvleviT dadgenili hqonda papiluri
karcinomis diagnozi Bethesda 6, xolo erT pa-
cients - folikuluri neoplaziis suraTi, geg-
muri histomorfologiuri gamokvleviT 10 pa-
cients (83,3 %) daudginda papiluri karcinomis
diagnozi, or pacientTan (17.7%) gamovlinda
keTilTvisebiani daavadeba (farisebri jirvklis
folikuluri adenoma). aqedan erT pacients,
romelsac citologiuri gamokvleviT dadgenili
hqonda papiluri karcinoma Bethesda 6, aseve, BRAF
mutacia dadebiTi, daudginda autoimunuri Tire-
oiditis diagnozi.

RAS mutacia (NRAS, HRAS, KRAS) gamovlinda
13 pacientTan, aqedan 7 pacients Cautarda qiru-
rgiuli mkurnaloba. 5 (71,5%) avadmyofs, cito-
logiuri gamokvleviT, dadgenili hqonda foli-
kuluri neoplaziis suraTi Bethesda 4 kategoria,
xolo 2-s (28,5%), citologiuri gamokvleviT,
folikuluri neoplazia Bethesda 3 kategoria,
xolo postoperaciuli gegmuri histomor-
fologiuri da imunohistoqimiuri gamokvleve-
biT, SemTxvevaTa 100% gamovlinda farisebri
jirkvlis keTilTvisebiani daavadebis arseboba.

miuxedavad imisa, rom BRAF mutaciebis six-
SireSi geografiuli gansxvavebebi kargad aris
dadgenili, am mutaciebis gavrceleba droTa gan-
mavlobaSi Seicvala. saqarTveloSi Cvenma labo-
ratoriam gamoavlina BRAF - mutaciis speci-
fikuroba farisebri jirkvlis papiluri karcin-
omis 83%-mde.

RAS mutaciebi dafiqsirebulia farisebri
jirkvlis folikuluri neoplazmebis mTel
speqtrSi, rac zRudavs am mutaciebis klinikur-
diagnostikur Rirebulebas. RAS - mutaciebis
prognozuli Rirebuleba, aseve, gaurkvevelia,
Tumca zogierTi mtkicebulebis mixedviT, RAS-
dadebiTi farisebri jirkvlis kibo SeiZleba iyos
simsivnis dediferenciaciis, naklebad xel-
sayreli prognozisa da metastazuri ganviTare-
bis riskis qveS, gansakuTrebiT intraosalur
metastazebTan dakavSirebiT.

migvaCnia, rom mutaciaTa sixSiris cvlilebe-
bze ufro meti kvlevis Catarebaa saWiro, raTa
ganisazRvros maTi klinikuri gamoyenebis mniS-
vneloba.
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SUMMARY

Gvaramadze G.2, Mardaleishvili K.1,2,
Makaridze T.2, Gviniashvili D.2, Sulava A.2

THE ROLE OF GENETIC TESTING IN
THE DIAGNOSIS AND SUBSEQUENT
TREATMENT OF THYROID CANCER

TSSU, DEPARTMENT OF MAXILLOFACIAL SURGERY1;
LTD ,,SCIENTIFIC RESEARCH CENTER OF ONCOLOGY” 2

Thus, genetic testing of nodular formations of the thy-
roid gland allows:

• To determine malignancy in cytological samples of -3/-
4/- 5 category classified by the Bethesda system

• Stratify patients according to the exact percentage risk
of malignancy

• To determine the necessity and extent of surgical inter-
vention (total or partial thyroidectomy or lobectomy)

• Predict the risk of less sensitivity (or response) to ra-
dioactive iodine therapy

• In special cases, such as children’s or elderly age, preg-
nancy or other difficult situations, plan a scheme of dynamic
observation and scientifically justified control of the patient.
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 klinikuri SemTxvevis aRwera

gigineiSvili q. eliava m. kacitaZe a.

Jiberis vardisferi sirsvelis ojaxuri
SemTxveva

Tssu, kanisa da veneriul sneulebaTa
departamenti

Jiberis vardisferi sirsveli - mwvave anTebi-
Ti dermatozia, romelic xasiaTdeba ovaluri an
monetisebri laqovan-papuluri da eriTemul-
sqvamozuri gamonayriT (1,2).

etiologia dRemde daudgenelia. sazogadod
miRebulia infeqciuri, pirvel rigSi virusuli
Teoria. ukanasknel wlebSi gansakuTrebuli yura-
dReba eTmoba herpes virusis me-6 da me-7 tips.
daavadebis infeqciur mizezze miuTiTebs misi
sezonuroba (Semodgoma, zamTari), prodromuli
simptomebis arseboba da daavadebis gadatanis
Semdeg myari imunitetis Camoyalibeba (2,3,4).
vardisferi pitiriazis sxva SesaZlo gamomwvev
faqtorad ganixileba streptokoki (1).

SemTxvevaTa 50-80%-Si gamonayari iwyeba gul-
mkerdis an zurgis midamodan, movardisfro-mowi-
Talo ovaluri, msubuqad aqerclili, atrofiu-
li zedapiris mqone laqis warmoqmniT (dediseu-
li balTa). 5-12 dRis Semdeg Cndeba laqovani,
laqovan-papuluri, zog SemTxvevaSi laqovan-
pustuluri diseminirebuli, simetriuli, lang-
eris xazebis mimarTulebiT ganlagebuli gamona-
yari, ris gamoc gamonayris suraTi xSirad naZvis
xis totebs mogvagonebs (1,2). gamonayari iSviaT-
ad vrceldeba qvemo kidurebsa da Tavis Tmian
areze. zogjer gamonayris gaCenas win uZRvis tem-
peraturuli reaqcia, uqeifoba, limfuri kvanZe-
bis gadideba. iSviaTad pacientebi aRniSnaven
qavilis arsebobas, romlis mizezic xSirad kanis
zedmeti gaRizianebaa antiseptikuri, antimiko-
zuri saSualebebiTa da xSiri dabaniT (1).  avad-
myofoba grZeldeba 6-8 kvira, zogjer  - 3 Tvem-
de. gamonayris ukuganviTarebisas rCeba fsev-
doleikoderma, romelic ukvalod qreba. Jiberis
sirsveli ar xasiaTdeba recidiviT. iSviaTad Sei-
Zleba ganviTardes 7-10 wlis Semdeg (1).

diagnozi emyareba anamnezur monacemebsa da
klinikur suraTs (dediseuli balTa, eriTemul-
sqvamozuri kerebis arseboba langeris xazebze).
saWiroa kanis anafxekis mikroskopiuli gamokvl-
eva, serologiuri kvleva sifilisze, sisxlis da
Sardis saerTo analizi. garTulebuli diagnos-
tikis dros axorcieleben bioptatis kvlevas
(1,2,5).

diferenciuli diagnozi tardeba gluvi kanis
mikozTan, fsoriazTan, seboreul egzemasTan,
wveTisebr parafsoriazTan, sifilisTan (1,2).

klinikuri SemTxveva. pacienti a.g., 26 wlis.
pacienti uCioda gamonayars zemo kidurebis da
torsis kanze. subieqturi simptomebi, maT Soris
qavilis SegrZneba, ar aReniSneboda. obieqturi

daTvalierebisas pacientis zogadi mdgomareo-
ba damakmayofilebeli iyo. sxeulis temperatu-
ra normis farglebSi iyo. kanis daTvalierebisas
yuradReba miipyro mravlobiTma, simetriulma
gamonayarma sxeulis zeda nawilze, romelic ar
vrceldeboda qvemo naxevarze. tanze vlindeba
mravlobiTi, simetriuli, ovaluri da mrgvali
formis, mcire zomis eriTemul-sqvamozuri laqe-
bi. aqercvla nazi, xolo laqis zedapiri papiru-
sis msgavsi (suraTi #1. a, b).

sur. #1. a) mravlobiTi laqovan-papuluri
gamonayari b) laqovan-papuluri gamonayari

pacientis gasinjvisas gairkva, rom
analogiuri gamonayari hqonda mis meuRles (su-
raTi #2 a, b). meuRlis SemTxvevaSi gamonayari
moicavda qvemo kidurebsac (suraTi #2. g).



44

sur. #2. a)  mrgvali da  ovaluri mowiTalo-
movardisfro laqovan- papuluri gamonayari

klinikuri suraTidan da erTi ojaxis ori
wevris erTdrouli dasnebovnebidan gamom-
dinare, gamoiTqva varaudi sokovani daavadebis
arsebobis Sesaxeb. Tumca Catarebuli laborato-
riuli gamokvleviT sokovan daavadeba ar dadg-
inda - kanis anafxekis mikroskopirebisas soko-
paraziti ar iqna aRmoCenili. pacients da mis
meuRles daesvaT diagnozi-Jiberis vardisferi
sirsvelis ojaxuri SemTxveva, savaraudod
gamowveuli virusuli agentiT.

pacientebs miecaT rekomendacia (wylis pro-
cedurebis akrZalva) da daeniSnaT Semdegi sqe-
miT mkurnaloba: acikloviri 200mg TiTo abi 5-jer
dReSi 5 dRis ganmavlobaSi, Wamis Semdeg. adgi-
lobrivad misafrqvevi naerTi talkis saxiT.

Catarebuli mkurnalobis Sedegad moxda pa-
cientebis gamojanmrTeleba.
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SUMMARY

CLINICAL CASE REVIEW

Gigineishvili K., Eliava M., Katsitadze A.

PITYRIASIS ROSEA GILBERT FAMILIAL
CASE REVIEW

TSMU, DEPARTMENT OF DERMATOLOGY AND
VENEROLOGY

Pityriasis rosea Gilbert is an inflammatory, self limited
dermatosis, that is characterized by an oval and circular, mac-
ulopapular and erythematosquamous rash. The exact cause
is still unknown, but in a recent period, significant attention
is devoted to the infective theory, which is probably related
to our clinical report. We present a familial case of a 26-year-
old patient, with multiple rashes on his upper extremities and
trunk area. During the inspection of the patient, it was dis-
covered that his general condition was satisfactory. Body

sur 2. b) eriTemul-sqvamozuri laqa

sur. #2. g) eriTemul-sqvamozuri kerebis
gavrceleba barZayebze
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temperature was within normal limits. Lymph nodes weren’t
palpable. During the examination of visible mucous mem-
branes, pathological changes weren’t observed. The erup-
tions on the body were numerous, symmetric, oval and cir-
cular, small sized plaques with fine scale on the lower part of
the body, there wasn’t spread of lesions on lower extremi-
ties. During a survey of the patient, it was found that his wife
also had a similar rash. A potassium hydroxide examination
of skin scrapings for fungal elements was negative. Patient
and his wife were diagnosed with Pityriasis rosea Gilbert’s
familial case, probably caused by virus agent. Recommenda-
tions were given to the patients and proper treatment was
prescribed.

giorgobiani l., TodaZe x.

meTadoniT CanacvlebiTi Terapiis
pacientebis qceviTi paternebi
SARS-CoV-2-is pandemiis dros

Tssu, narkologiis departamenti;
Sps “fsiqikuri janmrTelobis da narkomaniis
prevenciis centri”

2019 wlis dekemberSi, CineTSi, qalaq uhanSi,
pirvelad dafiqsirda axali koronavirusuli
daavadebis (COVID-19) SemTxvevebi, romelic
gamowveuli iyo axali beta koronavirusiT (SARS-
CoV-2). am SemTxvevebs axasiaTebda pnevmoniis
mwvave simptomebi, rogoricaa cxeleba, mSrali
xvela, Semcivneba, qoSini da mialgia. SARS-CoV-2-
is afeTqeba swrafad gavrcelda mTel msoflio-
Si. 2023 wlis 12 ianvris monacemebiT, mTel msof-
lioSi 670 097 079 milioni adamiani dainficirda
da 6 721 738 gardaicvala. maT Soris, saqarTvelo-
Si 1 809 359 dainficirda da 16 899 gardaicvala.
koronavirusul daavadebas - (COVID-19), romel-
ic jandacvis msoflio organizaciam pandemiad
gamoacxada da romelic dResac grZeldeba,
uzarmazari socio-ekonomikuri da janmrTelo-
bis ziani moaqvs mTeli msoflios mosaxleo-
bisTvis (2, 3, 4, 10).

SARS-CoV-2-ze Catarebuli bolo kvlevebis
Tanaxmad, virusi ZiriTadad azianebs sasunTq
gzebs, magram, aseve, SeiZleba gavlena iqonios
sxva (saWmlis momnelebel, urogenitalur, ner-
vul, sisxlis mimoqcevis da sxv.) sistemebze (2, 3, 9).

kovid-19-is mimdinareobis simZime ukavSird-
eba xandazmul asaks, qronikul da arainfeqciur
daavadebebs. avadmyofis intensiuri Terapiis
ganyofilebaSi hospitalizacia da filtvebis
xelovnuri ventilacia daavadebis mZime mim-
dinareobaze miuTiTebs. avadobis gamwvavebas
xels uwyobs TandarTuli qronikuli daavadebe-
bi: Saqriani diabeti, Warbi wona (organizmis
gacximeba), hipertonia, gulis ukmarisoba, gulis
iSemiuri daavadeba, organoTa soliduri simsiv-

nuri daavadeba, filtvis qronikuli obstruqci-
uli daavadeba, Tirkmelebis qronikuli daavade-
ba, imunodeficituri mdgomareoba, nevrolo-
giuri warmoSobis paTologiebi, demencia da Tam-
baqos moxmareba (5).

kovid-19-iT pandemiis dros samedicino sa-
zogadoebis SeSfoTebis sagani gaxda is faqti, rom
garTulebebis garda SARS-CoV-2 pirdapir da ara-
pirdapir moqmedebs mosaxleobis fsiqikur jan-
mrTelobasa da neirotropul potencialze. daa-
vadebagadatanili pacientebis gamokvlevebma
daadgina posttravmuli stresis ganviTarebis
maRali done (96,2%). aseve, dadginda depresiu-
li simptomebis ganviTarebis SedarebiT maRali
albaToba. fsiqikuri aSlilobis mqone paciente-
bi daavadebis gadatanis Semdgom uCiodnen fsi-
qikuri mdgomareobis gauaresebas (6,7).

kovid-19-iT pandemiis periodSi amerikis
SeerTebuli Statebis mosaxleobis kvlevam aCve-
na, rom postkovidur periodSi gamokiTxuli mo-
saxleobis 16,3% uCioda msubuq, 73% - normaluri
donis, 6,2% zomierad gamoxatul da 4,5% mZime
fsiqikur distress. gamokiTxulTa 14,7% akmay-
ofilebda SfoTvis, 9,5% ki - depresiis kriteri-
umebs. fsiqikuri distresis movlenebi izrdebo-
da kovid-19 SemTxvevebis matebasTan erTad,
qalebSi ufro metad iyo gamovlenili, vidre ma-
makacebSi. socialuri daucveloba, ganqorwineba
da gauTxovroba kidev ufro zrdida distresis
movlenebs. bednieri qorwineba da maRalanazRau-
rebadi samsaxuri fsiqikur janmrTelobaze
dadebiTad aisaxeboda. fsiqikuri distresis
zrda, aseve, ukavSirdeboda individis aRqmas,
rom mas piradad aqvs dainficirebis da sikvdi-
lis riski. narkotikebis, marixuanas da alkohol-
is moxmareba asocirebuli iyo ufro meti inten-
sivobiT gamoxatul distresTan. pandemiasTan
dakavSirebuli avadobis da sikvdilianobis up-
recendento masStabebi xels uwyobda mosaxle-
obis socialur izolacias da fsiqikuri janmrTe-
lobis gauaresebas. sazogadoebis saerTo mdgo-
mareoba Zalian rTulia, radgan dazaralebul
adamianebs posttravmatuli stresuli aSlilo-
ba, depresia da SfoTva SeiZleba Tveebisa da
wlebis Semdegac ki awuxebdeT (9).

pandemiis periodma aCvena, rom am dros sa-
zogadoebis iseTi mowyvladi jgufis, rogoricaa
fsiqoaqtiuri nivTierebebis momxmarebeli fsi-
qikuri aSlilobis mqone pirebi, janmrTelobis
mdgomareoba kidev ufro gauaresda. fsiqoaqti-
uri nivTierebebis momxmarebeli fsiqikuri aSli-
lobis mqone pirebi warmoadgenen mosaxleobis
erT-erT SedarebiT daucvel jgufs, romelTac
aqvT avadobis momatebuli riski susti janmrTe-
lobisa da dabali imunitetis gamo. garda amisa,
pandemiis periodSi xSir SemTxvevaSi Semcirebu-
li iyo fsiqoaqtiuri nivTierebebis xelmisawv-
domoba, rasac es adamianebi janmrTelobisaTvis
iseT saSiS qmedebamde mihyavda, rogoricaa
kustarulad damzadebuli narkotikebis mox-
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mareba, momatebuli agresia, TviTagresia da sui-
cidi. aqedan gamomdinare, Zalian mniSvnelovania,
rom aseT adamianebs hqondeT wvdoma damokide-
bulebisagan ganTavisuflebis centrebTan,
eqimebsa da fsiqologebTan, romlebic uzrunve-
lyofen Sesabamis mkurnalobas da fsiqologiur
daxmarebas (8, 9, 10, 11).

arsebuli monacemebis mixedviT, opioidebis
da metamfetaminis momxmarebeli pirebi gan-
sakuTrebiT mgrZnobiareni arian virusebis mima-
rT da kovid-19 -is didi mimReblobiT gamoirCe-
vian. am jgufSi Zalian didia filtvis funqciis
darRvevis da daavadebis mZimed mimdinereobis
riski. opioidebis momxmareblebs Zalian xSirad
uviTardebaT mwvave respiraciuli sindromi da
axlo aRmosavleTis respiraciuli sindromi (9).

koronavirusuli daavadebis gavrcelebis
Sesakaveblad sxvadasxva qveynis mTavrobis mier
dawesebuli karantini da mosaxleobis saxlebSi
Caketva mravali fsiqosocialuri problemis war-
moqmnis winapiroba gaxda. gamovlinda Sida ojax-
uri urTierTobebis garTuleba, ojaxuri Zala-
doba, koronavirusTan dakavSirebuli stigmati-
zacia, SfoTva, uZiloba, imedgacrueba da gaRiz-
ianeba. es yvelaferi iwvevs Zlier gancdebs, rasac
SemdgomSi adamiani iniciativisa da interesebis
dakargvamde mihyavs. mdgomareobas amZimebs is
faqti, rom aseTi pirovneba, sazogadoebis mxri-
dan stigmatizaciis SiSiT, droulad ar acxadebs
Tavis problemaze da ar iRebs droul
fsiqologiur daxmarebas. uimedoba, yoveldRi-
uri stresi, mZime nervul-fsiqikuri mdgomare-
oba ganapirobebs ltolvas narkotikuli saSu-
alebebis miRebisken. pandemiis Sesaxeb adeqva-
turi informaciis ararsebobac fsiqologiuri
stresis gamomwvevi kidev erTi faqtoria. vi-
rusiT dainficirebis SiSi pirovnebisTvis Sei-
Zleba bevrad ufro damangreveli iyos, vidre
TviTon virusi. amitom fsiqologebi da fsi-
qikuri janmrTelobis sferoSi momuSave specis-
listebi mniSvnelovan rols TamaSoben fsiqikuri
keTildReobis sakiTxebSi. aseve mniSvnelovania
pandemiis periodSi obieqturi informaciis mi-
wodeba. es mosaxleobas uCens gadarCenis imeds
da optimizmis safuZvels (8, 12).

opioiduri CanacvlebiTi Terapia (oCT) war-
moadgens opioidebze damokidebulebis mkur-
nalobisa da zianis Semcirebis mniSvnelovan
strategias, romelic janmos mier aris rekomen-
debuli, rogorc yvelaze efeqturi Terapiis me-
Todi opioidebze damokidebul pirTa umravle-
sobisTvis. garda sxva efeqtebisa, Zalzed mniS-
vnelovania, rom oCT-s pacientebs regularuli
kontaqti aqvT samedicino dawesebulebebTan,
vinaidan eqimebi da sxva samedicino personali
zrunavs maTi cnobierebis amaRlebaze, maT Soris
kovidiT inficirebis riskis Semcirebis sakiTxe-
bze, sTavazobs konsultirebasa da testirebas
aiv-sa da hepatitebze.

kvlevis mizani  iyo meTadoniT Canacvlebi-
Ti Terapiis (mCT) saxelmwifo programebis mosa-
rgebleTa qceviTi paternebis dadgena pandemiis
periodSi.

sakvlevi masala da meTodebi:  saxelmwifo
mCT pacientebis kvleva ganxorcielda fokusu-
ri jgufebis saxiT. Tbilisis 4 sxvadasxva mCT
ganyofilebaSi SemTxveviTi SerCeviT SeirCa 6-8
kaciani jgufebi (TiTo ganyofilebaSi - TiTo
jgufi). gamokiTxva Catarda pacientTa in-
formirebuli TanxmobiT. sul gamokiTxul iqna
29 pacienti, yvela maTgani iyo mamakaci. pacient-
Ta asaki meryeobda 31-dan 66 wlamde. pacienteb-
is mCT TerapiaSi CarTulobis xangrZlivoba vari-
rebda 2-dan 13 wlamde. pacientebis mier miRebu-
li meTadonis hidroqloridis doza meryeobda
20-dan 90 mg-mde.

kvleva ganxorcielda winaswar Sedgenili
gzamkvlevis mixedviT, romelic exeboda Semdeg
sakiTxebs:

1. kovidiT inficirebis prevenciuli da
riskis faqtorebi;

2. moxda Tu ara fsiqikuri janmrTelobis
cvlileba kovid-19-is pandemiis periodSi;

3. meTadonis dozebis cvlileba da misi mox-
marebis darRvevebi;

4. sxva narkotikuli/fsiqotropuli niv-
Tierebebis moxmareba;

5. ojaxis wevrebTan urTierToba.
fokusuri jgufis gamokiTxva xdeboda calke

oTaxSi, komfortul garemoSi. kvleva grZelde-
boda 90-100 wT. saubris Cawera xdeboda diqto-
fonze, kvlevaSi monawileTa TanxmobiT.

miRebuli Sedegebi da maTi analizi. 1.
yvela pacientma aRniSna, rom maqsimalurad
icavdnen kovidiT inficirebis prevenciul
zomebs, rogoricaa niRabi, xelebis damuSaveba.
yvela maTgani iyo vaqcinirebuli erTxel mainc.
pacientebi aRniSnavdnen, rom am TvalsazrisiT,
maTi cnobierebis amaRlebaze mniSvnelovnad im-
uSava mCT-s personalis rCevebma da dawesebule-
bebSi organizebulma damcavma procedurebma.
amave dros, miuxedavad imisa, rom Tavad dawese-
bulebebSi Sesvlis Semdeg maqsimalurad xdebo-
da distanciis dacva, maRali riskis sivrces war-
moadgenda gare perimetri, sadac xSirad iyo pa-
cientTa rigi, da miuxedavad distanciis stik-
erebis arsebobisa, zogierTi pacienti ar icavda
rekomendebul manZils.

2.sakvlevi pirebi acxadebdnen, rom zogadad
moemataT SfoTva Tavad an maTi axloblebis ko-
vidiT inficirebis gamo. raime seriozul guneb-
ganwyobis daqveiTebas ar aRniSnavdnen. amasTan,
yvela sakvlevma pirma ganacxada, rom maTTvis
pandemiis is periodebi, rodesac medikamentis
saxlSi gataneba xdeboda, piriqiT, dadebiTad
aisaxa maT guneb-ganwyobasa da fsiqologiur ko-
mfortze.
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3. ramdenime sakvlevma pirma ganacxada, rom
mouwiaT meTadonis hidroqloridis dozis
mkveTri gazrda, vinaidan manamde arsebuli
dozis fonze aReniSnebodaT SfoTva, uZiloba,
narkotikisadmi ltolva. mxolod ramdenime pir-
ma aRniSna saxlSi gatanebuli dozis inieqciuri
moxmareba, Tumca umravlesobam ganacxada, rom
gaugiaT inieqciuri moxmarebis Sesaxeb sxva pa-
cientebisgan. ramdenime pacientma aRniSna kuTv-
nili medikamentis dozis arasworad moxmareba,
mag.: 5 dRis dozis 3-4 dReSi miReba, ris Semde-
gac, medikamentis gareSe darCenil dReebSi,
aReniSnebodaT diskomforti, romelsac xSirad
fsiqotropuli nivTierebebis an “quCis narko-
tikebis” miRebiT amcirebdnen. ramdenime pirma
aRniSna, rom TavianTi kuTvnili doza gadauciaT
sxva pirisTvis an gaucvliaT “quCis narkotike-
bze”. meTadonis gayidvas yvela uaryofda, Tum-
ca ambobdnen, rom gaugoniaT aseTi faqtebis
Sesaxeb.

4. pacientebis garkveuli nawili aRniSnavda
meTadonTan erTad sxva narkotikebis/fsiqo-
tropebis moxmarebas, Tumca ZiriTadad saubaria
benzodiazepinebsa da sxva sedatiur nivTierebe-
bze, alkoholsa da marixuanaze.

5. ojaxis wevrebTan urTierTobis cvlilebas
aRniSnavda bevri sakvlevi piri, Tumca sxvadasx-
va paternis saxiT. zogierTi aRniSnavda, rom
ufro dauaxlovdnen ojaxis wevrebs, ufro metad
uziarebdnen TavianT gancdebsa Tu problemebs,
ramdenimem ki aRniSna, rom ojaxSi situacia ufro
konfliqturi gaxda.

kvlevam aCvena, rom mCT saxelmwifo progra-
mis pacientebi, rogorc wesi, icavdnen saxelmwi-
fos mier dadgenil prevenciul regulaciebs
kovidiT inficirebis winaaRmdeg, rac didad ga-
napiroba maTi mCT-s samedicino personalis mier
gatarebulma RonisZiebebma. aRsaniSnavia, rom
kovidis pandemiis gamo saqarTvelos Sromis, jan-
mrTelobisa da socialuri dacvis saministrom
orjer (SezRuduli droiT) dauSva Canacvlebi-
Ti preparatis 5 dRis dozis saxlSi gataneba 2020
wlis martSi. ,,narkomaniis CanacvlebiTi special-
uri programiT mkurnalobis ganxorcielebis
Sesaxeb” saqarTvelos Sromis, janmrTelobisa da
socialuri dacvis ministris 2014 wlis 3 ivlisis
01-41n brZanebaSi Setanili cvlilebis safuZ-
velze pacientebs SesaZlebloba miecaT kuTvni-
li dozis 5 dRiani maragi gaetanaT binaze. aRniS-
nuli cvlileba moqmedebda 2021 wlis 28 maisam-
de.

rogorc kvlevidan irkveva, CanacvlebiTi
preparatis saxlSi gatanebis praqtikam gamoiwvia
araerTgvarovani Sedegebi. pacientebis umravle-
soba aRniSnavda, rom es maTTvis komfortuli iyo
da aman Seamcira maTi SfoTvis done. meores
mxriv, 5 dRis dozis flobam zogierT pacients
ubiZga medikamentis aramiznobrivad moxmarebi-
sken: medikamentis inieqciuri moxmareba, 5 dRis

dozis 3-4 dReSi gamoyeneba da Semdeg sxva
fsiqotropuli/narkotikuli saSualebebis mox-
mareba, kuTvnili medikamentis gasxviseba an
gacvla “quCis narkotikebze”.

daskvna. SARS-CoV-2-is pandemiam mniSvnelo-
vani gavlena moaxdina mCT-s pacientebze. dadeb-
iT faqtorad unda CaiTvalos is faqti, rom
samedicino dawesebulebebTan urTierTobam da
maTgan miRebulma informaciam mniSvnelovnad
gazarda pacientebis cnobiereba kovid-19-is pre-
venciis TvalsazrisiT. amave dros, pacientebs
aReniSnaT SfoTvis gaZliereba, rac dakavSirebu-
li iyo kovidiT maTi da maTi axloblebis inficir-
ebasTan. saxelmwifos mier mCT programebSi ko-
vidis gavrcelebis prevenciisTvis ganxorciele-
bulma zomebma (Camanacvlebeli medikamentis 5
dRis dozis saxlSi gataneba) gamoiwvia ormagi
Sedegi: pacientebis umravlesoba miiCnevda, rom
aman gaaumjobesa maTi guneb-ganwyoba da komfor-
tis gancda; amave dros gaizarda saxlSi gataneb-
uli medikamentis araswori moxmareba (inieqci-
uri gamoyeneba, 5 dRis dozis 3-4 dReSi miReba da
SemdgomSi sxva narkotikebis/fsiqotropiuli
nivTierebebis gamoyeneba), iSviaT SemTxvevebSi
ki adgili hqonda kuTvnili meTadonis gasxvise-
bas/gacvlas quCis narkotikebSi. es mignebebi mniS-
vnelovania momavalSi oCT programebis dagegm-
visa da ganxorcielebis TvalsazrisiT.
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SUMMARY

Giorgobiani L., Todadze Kh.

BEHAVIORAL PATTERNS OF
METHADONE REPLACEMENT
THERAPY PATIENTS DURING THE
SARS-CoV-2 PANDEMIC

TSMU, DEPARTMENT OF NARCOLOGY; CENTER FOR
MENTAL HEALTH AND PREVENTION OF ADDICTION

SARS-CoV-2 pandemic has had a significant impact on
the entire society and especially on its vulnerable group,
such as drug users. The aim of the study was to determine
the behavioral patterns of users of state methadone replace-
ment therapy (MRT) programs during the pandemic. The
study was conducted in four focus groups. As a result of the
research, it was determined: SARS-CoV-2 the pandemic had
a significant impact on the patients. As a positive factor, the
fact that the relationship with medical institutions and the
information received from them significantly increased the
awareness of patients in terms of the prevention of Covid-
19. At the same time, patients noted an increase in anxiety
related to their and their loved ones being infected with Cov-
id-19. The measures implemented by the state to prevent the
spread of Covid-19 in the programs of MRT (taking home a
5-day dose of replacement medicine) caused a double result:
Most patients find that it improves their mood and sense of
comfort. At the same time, there was an increase in the mis-
use of drugs taken at home (injection use, taking a 5-day
dose in 3-4 days and then using other drugs/psychotropic
substances), and in rare cases, there was an alienation/ex-
change of belonging methadone for street drugs. These find-
ings are important for the future planning and implementa-
tion of opioid substitution therapy (OST) programs.

goloSvili d. 1,  okujava m.1,  liluaSvili k.2,
RonRaZe m.1,  mirziaSvili m.1

deoqsikortikosteronacetatiT (DOCA)
gamowveuli arteriuli hipertenziis
modificirebuli eqsperimentuli
modeli

Tssu, samedicino farmakologiis
departamenti1, zogadi Terapiis departamenti2

arteriuli hipertenzia msoflioSi erT-erTi
yvelaze gavrcelebuli daavadeba da gul-sis-
xlZarRvTa sistemis daavadebebis umniSvnelov-
anesi riskis faqtoria. am daavadebis asimpto-
muri mimdinareoba ganapirobebs organoTa siste-
mebze xangrZliv, negatiur zemoqmedebas, rac
iwvevs garTulebebis ganviTarebis maRal six-
Sires insultis, iSemiuri daavadebis da gulis
ukmarisobis saxiT da damazianeblad moqmedebs
adamianis janmrTelobaze. cnobilia pirveladi
hipertenziis ganviTarebis araerTi riskis faq-
tori. Tumca, am daavadebis paTogenezi srulad
Seswavlili ar aris, amis gaTvliswinebiT mkur-
nalobac xSirad empiriuli da naklebad efeq-
turia [1,2,6].

amJamad, SemoTavazebulia arteriuli hip-
ertenziis araerTi eqsperimentuli modeli,
romelic am daavadebis sxvadasxva riskis faq-
tors an paTogenezur rgols efuZneba. Tumca, am
daavadebis farTo gavrcelebis gaTvaliswinebiT,
kvlav aqtualuria hipertenziis paTogenezis da
mkurnalobis SeswavlisTvis optimaluri eqsper-
imentuli modelebis Seqmna, romelic teqni-
kurad ufro martivi iqneba da nakleb finansur
danaxarjs moiTxovs.

mniSvnelovania iseTi eqsperimentuli mod-
elebis Seqmna, romelic hipertenziis romelime
klinikur formas Seesabameba, rac konkretuli
mimarTulebiT paTogenezuri kvlevis, mkur-
nalobisa da garTulebebis prevenciis gzebis Zie-
baSi da am sferoSi arsebuli pasuxgaucemeli
kiTxvebis gadaWraSi dagvexmareba [4,9].

hipertenziis yvelaze Sesaferisi modelis
SerCevisas, mkvlevrebis winaSe dgeba arCevani
eqsperimentSi mcire da didi zomis cxovelebis
gamoyenebas Soris. gasaTvaliswinebelia ramden-
ime faqtori, maT Soris kvlevis sfero da mizne-
bi, resursebi, eqsperimetis Rirebuleba, cx-
ovelTa keTildReoba da praqtikuli vargisian-
oba. eqsperimentuli modelebis dadebiTi da
uaryofiTi mxareebis safuZvliani Sefaseba iZl-
eva iseTi modelis SerCevis saSualebas, rac
konkretuli kvlevis miznis misaRwevad aris
saWiro.

mcire zomis cxovelebze eqsperimentuli
modelebi yvelaze xSirad gamoiyeneba hiperten-
ziis Sesaswavlad. aseTi eqsperimentuli modele-
bi, Cveulebriv, adamianebSi arteriuli hiperten-
ziis paTogenezis cnobil, specifikur faqtorebs
efuZneba. mag., marilisadmi mgrZnobelobas, re-
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nin-angiotenzin-aldosteronis sistemis (RAAS)
aqtivacias da genetikur faqtorebs.

miuxedavad SemoTavazebuli meTodebis
mravalferovnebisa, hipertenziis modelirebas
araerTi faqtori arTulebs. invaziuri meTodis
gamoyeneba, rogoricaa Tirkmlis arteriis
klipireba an nefreqtomia, asocirebulia
postoperaciul garTulebebTan da eqsperimen-
tuli cxovelebis maRal letalobasTan. aseve,
riskebTan da garTulebebTanaa dakavSirebuli
Tavad operaciis warmarTva, romlisTvisac
saWiroa adekvaturi anesTezia da narkozi. rac
Seexeba garemos faqtorebiT gamowveul mod-
elebs, rogoricaa stresiT inducirebuli hip-
ertenzia, ganaTebis an xmauris gamoyeneba, os-
cilaciuri kamerebi da maRali temperatura, na-
klebad efeqturi aRmoCnda hipertenziis Senar-
CunebisTvis, aRniSnuli modelebi ver iwvevs
mdgrad arteriul hipertenzias. garemo pirobe-
bis cvlilebiT arteriuli hipertenziis misaRe-
bad didi dro aris saWiro, rac, Tavis mxriv, ukav-
Sirdeba cxovelebis Senaxvis xarjebs. saukeTe-
so modelad miCneulia genetikurad nokautire-
buli virTagvebis xazi, Tumca aRniSnuli mode-
li dakavSirebulia maRal xarjebTan [6,7,9]. am
modelis upiratesoba mdgomareobs daavadebis
gentikur bunebasa da eqsperimentuli cxovelis
fenotipisa da hipertenziis mqone adamianis
fenotipis msgavsebaSi. Tumca, sayuradReboa,
rom hipertenzia, Tavisi bunebiT, poligene-
tikuria. amitom, yvela SemTxvevaSi, sakvlevi sa-
kiTxis Sesabamisi genetikuri modelis SerCevaa
saWiro. kvlevis dagegvmisas aucilebelia
rogorc sakvlevi, aseve, sakontrolo jgufis Se-
sabamisi genetikuri safuZvlis uzrunvelyofa
da kontrolirebadi garemos Seqmna, rasac,
agreTve, gansakuTrebuli mniSvneloba aqvs
fenotipis CamoyalibebisTvis [15]. es garemoebe-
bi, maRal fasTan erTad, qmnis hipertenziis ge-
netikuri modelis Seqmnisa da gamoyenebis
sirTules.

mcire da didi zomis cxovelebSi hipertenzi-
is kvlevisTvis farTod gamoiyeneba deoqsikor-
tikosteron acetatiT (DOCA) inducirebuli hip-
ertenzia. DOCAs aqvs rogorc glukokortikoid-
uli, aseve, mineralokortikoiduli Tvisebebi,
Tumca hipertenziis modelirebisTvis ufro
mniSvnelovani mineralokortikoiduli, marilis
Semakavebeli Tvisebaa. adreuli kvlevebiT dad-
ginda, rom DOCA-s efeqti matulobs mariliani
xsnarebiT winaswari sensitizaciis fonze.
hipokalemiis prevenciis mizniT, NaCl-Tan erTad
eqsperimentul cxovelebs aZleven kaliumis
marilis xsnarsac. Cveulebriv, DOCA-marilovani
modeli moicavs uninefreqtomiasac, rac zrdis
siTxis Sekavebas. Tumca, rogorc ukve avRniSneT,
es arTulebs eqsperimentis teqnologias da
dakavSirebulia eqsperimentuli cxovelebis
gazrdil letalobasTan.

DOCA-marilovani modelis paTogenezuri

meqanizmi Sedgeba sisxlis moculobis matebis,
sisxlZarRvovani da neirogenuli komponenteb-
isgan. aseve, xasiaTdeba reninis aqtivobis daTr-
gunviT da sisxlSi angiotenzin II-is (Ang II) donis
SemcirebiT [15]. ukanasknel wlebSi dadginda
DOCA-marilovani modelis CamoyalibebaSi T
ujredebis aqtivaciis rolic, rac imunuri ko-
mponentis arsebobazec miuTiTebs [5,16]. multi-
faqtoruli bunebidan gamomdinare, mineraloko-
rtikoidul-marilovan models farTo gamoyene-
ba aqvs, gansakuTrebiT rezistentuli hiperten-
ziis SeswavlisTvis anu daavadebis iseTi mim-
dinareobis kvlevisTvis, rodesac arteriuli
wnevis kontroli problemuria.

DOCA-marilovani hipertenziis modelis ram-
denime modifikacia aris SemoTavazebuli. Cveu-
lebriv, gamoiyeneba DOCA-s, marilovani xsnare-
bis da uninefreqtomiis an Tirkmlis arteriis
klipirebis kombinacia [3,8,14]. ukanasknel wleb-
Si iyeneben DOCA-paletebis kanqveSa implanta-
cias marilovan xsnarebTan erTad, nefreqtomi-
is gareSe, rac eqsperimentuli cxovelebis nak-
lebi letalobiT xasiaTdeba, Tumca kvlav inva-
ziur da Zvir modelad rCeba [17].

kvlevis mizani iyo DOCA-marilovani hiper-
tenziis naklebinvaziuri modelis Seqmna DOCA-
s intraperitoneuli inieqciis optimaluri
dozirebis reJimis SemuSavebis gziT.

kvlevis masala da meTodebi
cdebi Catarda „vistaris” jiSis 20 mamr

virTagvaze, woniT 200,0-250,0g. cxovelebi movaT-
avseT vivariumSi 23±1C temperaturuli reJimis,
50 ± 5% tenianobisa da “12 saaTi sinaTle - 12 saaTi
sibnelis” pirobebSi, sakvebTan da wyalTan Tavis-
ufali wvdomis da maTTan mopyrobis saerTa-
Soriso gaidlainis principebisa da Tbilisis sax-
elmwifo samedicino universitetis eTikuri sa-
bWos mier dadgenili kriteriumebis Sesabamisad.
cxovelebi randomulad daiyo Semdeg jgufebad:
I - sakontrolo jgufi (n=10); II - eqsperimentuli,
DOCA (dezoqsikortikosteron acetati) marilo-
vani jgufi, am jgufSi 28 dRis ganmavlobaSi in-
traperitoneuli inieqciiT Segvyavda DOCA (25mg/
kg) da cxovelebs sasmelad miewodebodaT mx-
olod marilovani xsnarebi (1% NaCl da 0.2% KCl),
(n=10);

DOCA-marilovani hipertenziis ganviTarebis
dinamikis monitoringisaTvis kviraSi orjer
orive jgufis aranarkozirebuli cxovelebi
Tavsdebodnen specialur kameraSi da sfigmoma-
nometruli meTodiT kudidan izomeboda sis-
toluri, diastoluri, saSualo arteriuli wne-
va da gulis SekumSvaTa sixSire (tail cuff method),
romlis registraciac xdeboda kompiuteruli
uzrunvelyofis mqone aparat „Neirobiotic”-is meS-
veobiT. Tavdapirvelad cxovelebi adaptaciis
mizniT Tavsdebodnen kameraSi 2 saaTis ganmavlo-
baSi. am periodis gasvlis Semdeg arteriuli wne-
vis maCveneblebi izomeboda 5-jer, 5-10 wuTiani
intervaliT. TiToeul dRes fiqsirdeboda xuTi
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gazomvis saSualo maCvenebeli [10]. (suraTi #1). sisxlsavseobiT, arteriebis didi nawilis dilat-
aciiT da dacarielebuli sanaTurebiT, endoTe-
liumis dazianeba, formiani elementebis stazi,
subendoTeluri Sris intimis gaJRenTva lipi-
duri warmoSobis CanarTebiT.

 sur. #1 - hemodinamikuri parametrebis cvli-
leba 28 dRis ganmavlobaSiDOCA-s intraperito-
neuli inieqciis Sedegad (sistoluri - SBP da di-
astoluri - DBP arteriuli wneva- mm Hg, gulis
SekumSvaTa sixSire HR - dartyma/wT)

28 dRis Semdeg orive jgufis narkozirebuli
cxovelebidan, laboratoriuli kvlevis wesebis
da evTanaziis SeTanxmebuli protokolis (pento-
barbitali 40 mg/kg intraperitoneulad) dacviT,
aRebul iqna sisxlisa da organoebis nimuSebi
(guli, aorta) Semdgomi kvlevisTvis. organoebis
qsovilovani nimuSebi SeiReba hematoqsilin/
eoziniTa da mason-triqromiT. sisxlis nimuSe-
bidan, centrifugirebis Semdegad, gamoiyo Sra-
ti da gaiyina -60C da Semdgom ELISA kit saSualebiT
masSi ganisazRvra interleikin -1-is (IL-1), simsiv-
nis nekrozuli faqtori alfas (TNF-alpha), endoT-
elin -1-is (ET-1) da nukleuri faqtori – kB-is (NF-
kB) koncentracia.

Catarebuli kvlevis Sedegad miRebuli mo-
nacemebi statistikurad damuSavda ANOVA saSu-
alebiT da jgufebs Soris Sedegebi Sedarda T-
TEST-is gamoyenebiT. II jgufis cxovelebSi sis-
toluri (163,6 ± 15 mmHg) da diastoluri (77,9 ± 8
mmHg) wneva, aseve, gulis SekumSvaTa sixSire
(438,5 ±25 dartyma/wT.) mniSvnelovnad gaizarda
sakontrolo jgufis cxovelebis analogiur
maCveneblebTan SedarebiT (123,0 ± 5 mmHg p<0,05),
(60,4±3,0 mmHg p<0,05), (361,4 ± 24 dartyma/wT.
p<0,05) Sesabamisad. (suraTi #2.1, 2.2). hemodi-
namikuri paramterebis cvlilebasTan erTad sar-
wmunod Seicvala sisxlSi anTebiTi biomarkereb-
isa da vazokostriqtoruli agentebis done: ET-1
(41,6 ± 14 pg/ml), TNF-alpha (46,8 ± 17 pg/ml), IL-1 (8,6 ± 1,0
pg/ml), NF-kB (13,6 ± 4 pg/ml). sakontrolo jgufSi
Sesabamisi parametrebi Semdegi saxiT iyo warmod-
genili - ET-1 (18,2 ± 3,4 pg/ml), TNF-alpha (16 ± 2,7 pg/ml),
IL-1 (0,4 ± 0,14 pg/ml), NF-kB (8,2 ± 0,6 pg/ml), (p<0,005).
kontrolTan SedarebiT, eqsperimentul jguf-
Si parkuWis wina kedlidan aRebuli qsovilebis
nimuSebSi gamovlinda kardiomiocitebis hiper-
trofia, perivaskuluri sivrcis fibrozi; mwvave
discirkulacia venuri da kapilaruli qselis

sur. #2.1 - arteriuli wnevis maCveneblebi sa-
kontrolo da hipertenzirebul cxovelebSi
DOCA-s intraperitoneuli inieqciidan 28 dRis
Semdeg (SBP - sistoluri arteriuli wneva, DBP -
diastoluri arteriuli wneva)

sur. #2.2 - gulis SekumSvaTa sixSiris
maCveneblebi sakontrolo da hipertenzirebul
cxovelebSi DOCA-s intraperitoneuli inieqci-
idan 28 dRis Semdeg

Catarebulma kvlevam aCvena, rom yoveldRi-
urad,  28 dRis ganmavlobaSi deoqsikortikos-
teronacetatis (DOCA) 25 mg/kg intraperitoneu-
lad SeyvaniTa da sasmelad 1% NaCl da 0.2% KCl
xsnarebis gamoyenebiT, virTagvebSi mdgradad da
sarwmunod matulobs rogorc sistoluri, aseve,
diastoluri wneva. mdgradi hipertenziis Camo-
yalibeba, aseve, dasturdeba sisxlSi anTebiTi da
vazokonstriqtoruli markerebis matebiT [11] da
miokardiumis morfologiuri da morfometruli
cvlilebebiT. hemodinamikuri, laboratoriuli
da morfologiuri parametrebis cvlileba Tanx-
vedraSia hipertenziis sxvadasxva eqsperimentu-
li modelisTvis damaxasiaTebel cvlilebebTan,
rac amyarebs Cvens mier SemoTavazebuli reJim-
iT DOCA-s Seyvanis Sedegad arteriuli hip-
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ertenziis modelis miRebis SesaZleblobas
[12,13]. amave dros, hipertenziis sxva DOCA-
marilovani modelebisgan gansxvavebiT, modi-
ficirebuli meTodiT ar aris saWiro qirurgiu-
li Carevis ganxorcieleba, ar viTardeba qiru-
rgiul CarevasTan da narkozTan dakavSirebuli
garTulebebi da ar aris saWiro eqsperimentuli
cxovelis operaciisSmdgomi movla. nefreqtomi-
isa da Tirkmlis arteriis klipirebisgan gansx-
vavebiT, DOCA-paletebis kanqveS Cakereba ufro
martivi invaziuri Carevaa, Tumca am meTodis-
Tvisac saWiroa Wrilobis regularuli damuSave-
ba, xolo TviTon paleti Zalian Zviria [15].

DOCA xsnaris intraperitoneuli inieqcia te-
qnikurad martivia, xolo preparati iafia da ami-
tom eqsperimentuli modelis Seqmna maRal fin-
ansur danaxarjebs ar ukavSirdeba. miuxedavad
imisa, rom hipertenziis modelis misaRebad
saWiroa eqsperimentuli cxovelisTvis yoveld-
Riuri inieqciis gakeTeba, SemoTavazebuli DOCA-
marilovani hipertenziis modelis modifikacia
gamoirCeva teqnikuri simartiviTa da xarjefeq-
turobiT, rac, hipertenziis sxva DOCA-marilo-
van modelebTan SedarebiT, am meTodis upirate-
sobas warmoadgens.

miRebuli Sedegebis analizi adasturebs, rom
28 dRis ganmavlobaSi 25mg/kg DOCA-s intraperi-
toneul inieqcias da sasmelad marilovani xn-
sarebis (1% NaCl+0.2% KCl) gamoyenebas mohyveba
virTagebSi mdgradi arteriuli hipertenziis
Camoyalibeba. am meTodis sirTule mdgomareobs
cxovelisTvis yoveldRiurad DOCA-s Seyvanis
aucileblobaSi, Tumca meTodis teqnikuri mxare
gamoirCeva simartiviT, ar moiTxovs rTul inva-
ziur Carevas, ar aris dakavSirebuli qirurgiul
procedurebTan da masTan asocirebul garTule-
bebTan. aseve, mniSvnelovania, rom modelirebi-
sTvis saWiro nivTiereba aris advilad xelmisawv-
domi da ar saWiroebs mniSvnelovan finansur dan-
axarjebs.
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SUMMARY

Goloshvili D.1, Okujava M.1, Liluashvili K.2,
Ghonghadze M.1, Mirziashvili M.1

MODIFIED EXPERIMENTAL MODEL
OF DEOXYCORTICOSTERONE
ACETATE (DOCA) INDUCED
ARTERIAL HYPERTENSION

TSMU, DEPARTMENT OF MEDICAL PHARMACOLOGY1;
DEPARTMENT OF GENERAL INTERNAL MEDICINE2

Hypertension is the most common chronic disease in the
world. However, the exact cause of high blood pressure is
often unknown. Animal models are particularly important in
determining the pathogenesis of hypertension and in test-
ing new therapeutic strategies.

The aim of the study was to create a less invasive and
cost-effective animal model of hypertension.

To model arterial hypertension, experiments were carried
out on white Wister rats weighing 200.0-250.0 g. Animals
were randomly divided into 2 groups. Group I - control group
(n=10), and II experimental group - 25mg/kg DOCA intraperi-
tonially + 1% NaCl + 0.2% KCl in drinking water for 4 weeks.
To assess the development of arterial hypertension, hemo-
dynamic parameters, such as systolic and diastolic blood
pressure, as well as heart rate, were measured twice a week
using the “tail-cuff” method. Morphometric and morpholog-
ical parameters of the heart were evaluated using electron
microscopy of preparations stained with hematoxylin/eosin
and Masson-trichrome.

Systolic (163.6 ± 15 mmHg) and diastolic (77.9 ± 8 mmHg)
blood pressure, as well as heart rate (438.5 ± 25 beats/min),
was significantly increased by DOCA injection compared to
control animals - 123.0 ± 5 mmHg p<0.05, 60.4 ± 3.0 mmHg
p<0.05 and 361.4 ± 24 beats/min p<0.05, respectively. In hy-
pertensive animals, hemodynamic changes were accompa-
nied by blood test changes - ET-1 (41.6 ± 14 pg/ml), TNF-
alpha (46.8 ± 17 pg/ml), IL-1 (8.6 ± 1.0 pg/ml) and increased
levels of NF-kB (13.6 ± 4 pg/ml) compared to the control
group (p<0.001). In correlation with blood pressure indica-
tors, corresponding changes in the structure and tissue com-
position of the myocardium are recorded.

Based on the obtained results, we can conclude that the
use of DOCA and saline solutions with the proposed regi-
men allows for creation of a sustainable model of arterial
hypertension. Compared to other DOCA-salt models of arte-
rial hypertension, the advantage of this method is its techni-
cal simplicity and low cost.

literaturis mimoxilva

gorgilaZe n., gafrindaSvili T.,
gaCeCilaZe l., Savdia m., faRava z.

anTraciklinuri kardiomiopaTia -
definicia, paTogenezi da prevenciis
mimarTulebebi

Tssu, onkologiis departamenti

msoflio masStabiT, kibo da kardiovaskuru-
li (kv) daavadebebi warmoadgenen sazogadoebrivi
jandacvis wamyvan problemas. 2020 wels dareg-
istrirda kibos daaxloebiT 19.3 milioni axali
SemTxveva, 2040 wlisTvis mosalodnelia 47%-iT
(28.4 milioni) zrda. kibo sikvdilianobis meore
ZiriTadi mizezia (10 mln sikvdiloba) da am mxriv
mxolod gul-sisxlZarRvTa daavadebebs Camor-
Ceba.

bolo wlebSi kibos diagnozis mqone pacienteb-
Si 5 wliani fardobiTi gadarCenis maCvenebeli
mniSvnelovnad 49%-dan 68%-mde (1970-2017 w.w.)
gaizarda [2]. saqarTveloSi ki aRniSnuli maCvene-
beli 55% Seadgens (2017-2021 w.w.) [3], rac, pirvel
rigSi, kibos mkurnalobis miRwevebis Sedegia.

gavrcelebis garda, kibos zogierT formasa
(magaliTad,ZuZus kibo) da kv daavadebebs gaaCni-
aT saerTo riskis faqtorebi, rogoricaa magali-
Tad, Warbi wona da Tambaqos moxmareba [4]. amasTan,
pacientebis mdgomareobas arTulebs is faqti,
rom preparatebi, romlebic kibos qimioTerapi-
isTvis gamoiyeneba - kardiotoqsikuria [5] da, ki-
bos efeqturi mkurnalobis miuxedavad, amcir-
ebs sicocxlis saSualo xangrZlivobas [6]. dad-
genilia, rom kibos samkurnalo preparatebi uSu-
alod zemoqmedeben gulis struqturasa da fun-
qciaze, gansakuTrebiT ki, Tanmxlebi kardio-
vaskuluri (kv) riskis faqtorebis arsebobisas [7].
am TvalsazrisiT, yuradRebas imsaxurebs
anTracikli-nebis,  trastuzumabis da HER2 re-
ceptorebis sawinaaRmdego monoklonuri antisx-
eulebis, rogorc individuri, aseve, kombinire-
buli gamoyeneba [8,9].

anTraciklinebiT da/an trastuzumabiT mkur-
nalobisas, marcxena parkuWis disfunqcia vlin-
deba 40-58% SemTxvevaSi da Seuqcevad xasiaTs
atarebs, marcxena parkuWis funqciis aRdgena
veRar xdeba da viTardeba kardiovaskuluri
gverdiTi movlenebi [10,11].

anTraciklinebis moqmedebis ujreduli
meqanizmebi. anTraciklinebi (simsivnis sawi-
naaRmdego antibiotikebi), TiTqmis 60 wlis win
maTi pirveli aRmoCenis Semdeg, warmatebiT gam-
oiyeneba rogorc kibos sawinaaRmdego Terapiu-
li saSualeba. gansakuTrebiT efeqtiania limfo-
mebisa da mravali soliduri simsivnis dros [12].
aseve, aRsaniSnavia ZuZus kibo, romlis garkveu-
li tipebis dros anTraciklinebi arCeviT Tera-
piad rCeba.

anTraciklinebis jgufs miekuTvneba: dauno-
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rubicini (Daunorubicin), doqsorubicini (Doxorubi-
cin), liposomuri doqsorubicini (Liposomal doxoru-
bicin), epirubucini (Epirubicin), idarubicini (Idaru-
bicin), mitoqsantroni ( Mitoxantrone) da valbruci-
ni (Valrubicin).

doqsorubicini xSirad gamoiyeneba kibos,
xolo daunorubicini da idarubicini leikemiis
samkurnalod. mitoqsantroni efeqtiania meora-
di progresirebadi an progresirebadi recidi-
ul-remisiuli gafantuli sklerozis (worsening
relapsing-remitting multiple sclerosis) samarTavad. maSin,
roca valrubicini, doqsorubicinis naxevrad sin-
Tezuri analogi, farTod gamoiyeneba intravez-
ikulurad, BCG-rezistentuli Sardis buStis
karcinomis dros [13].

qimioTerapiis dros anTraciklinebis kar-
diotoqsikuroba da maTi marTva kibos Terapiis
mniSvnelovan gamowvevad rCeba. is citoto-
qsikuri moqmedebis Sedegia [14]:

• rogorc cnobilia, antraciklinis mTavari
samizne dnm-ia, romelsac moqmedebis sxvadasxva
meqanizmiT (interkalacia dnm wyvilebs Soris
[11,15,16], topoizomeraza II-ze zemoqmedeba
[17,18]) azianebs [19];

• iwvevs apoptozs (dnm-anTraciklinis danama-
tis warmoqmna [20]);

• oqsidaciur stress (ROS [21]) da lipidur
peroqsidacias [22]; rkinis metabolizmis cvlile-
bebs [23];

• mitoqondriebis parenqimis dazianebas da
disfunqciuri mitoqondriebis dagrovebas [24-
27];

• gulis fibroblastebis da endoTeluri
ujredebis dazianebas [28];

• marcxena parkuWis masis cvlilebas [29,30];
• arteriebis sixistis momatebas [31].
miuxedavad 60 wliani dakvirvebisa,

anTraciklinebis kardiovaskuluri efeqtebis
Sesafaseblad damatebiT kvlevebi da mtkice-
bulebebia saWiro [32].

kardiotoqsikurobis axali ganmarteba.
qimioTerapiiT ganpirobebuli kardioto-
qsikurobis aRsaniSnavad sxvadasxva ganmarteba
gamoiyeneba, rac iwvevs Seusabamobas daavadebis
diagnozsa da mis marTvas Soris. definiciis har-
monizaciis da daxvewis saWiroebidan gamom-
dinare, SemuSavda kibos TerapiasTan dakavSire-
buli kardiovaskurluri toqsikurobis (CTR- CVT)
axali ganmarteba, romelic SemoTavazebul iqna
kardio-onkologiis pirvel saerTaSoriso gaid-
lainSi. aRniSnuli dokumenti warmoadgens sxva-
dasxva asociaciebis: EHA ,ESTRO, IC-OS kolabora-
cias da masSi warmodgenilia kardiomiopaTiis da
gulis ukmarisobis (HF), miokarditis, sisx-
lZarRvTa toqsikurobis, hipertenziis, ariTmie-
bis da QT koregirebuli intervalis (QTc) gaxan-
grZlivebis konsensus-definiciebi. CTR-CVT-is
sxva garTulebebis ganmartebebi, maT Soris
perikardiuli da sarqvlovani gulis daavadebe-
bi (VHD) igivea, rac gamoiyeneba zogadi kardi-

ologiuri populaciisTvis.
gulis dazianebis, kardiomiopaTiis da gulis

ukmarisobisTvis rekomendebulia aRwerilobiTi
termini: kibos TerapiasTan dakavSirebuli gulis
disfunqcia (CTRCD), radgan is asaxavs SesaZlo
klinikuri gamovlinebebis farTo speqtrs da
etiologiur kavSirs kibos sxvadasxva tipis Ter-
apiebTan, rogoricaa qimioTerapia, miznobrivi
(Target) Terapia, imunuri Terapia da sxivuri Ter-
apia.

CTRCD-s zusti gansazRvreba efuZneba diag-
nostikur da laboratoriul monacemebs sim-
ptomebis arseboba-ararsebobasTan erTad da
moicavs #1 cxrilSi warmodgenil ganmartebebs
[33].

kardiotoqsikurobis prevenciis da
mkurnalobis mimarTulebebi

kv garTulebebis da riskis faqtorebis adreu-
li gamovlineba da marTva kardiotoqsikurobis
prevenciis da gverdiTi movlenebis Semcirebis
aucilebeli winapirobaa [34].

axali gaidlainiT mowodebulia kardiovasku-
luri toqsikurobis Sefasebis Semdegi maxasiaTe-
blebi:

• asaki, sqesi, genetika,
• kardiovaskuluri riskis faqtorebi,
• cxovrebis xarisxiT ganpirobebuli riskis

faqtorebi,
• ekg-uli, eqokardiografiuli da biomarkere-

bis cvlilebebi,
• adre Catarebuli kardiotoqsikuri mkur-

naloba,
• arsebuli kardiovaskuluri daavadeba.

aRniSnuli riskis faqtorebis gaTval-
iswinebiT gamoyofen dabali, saSualo, maRali da
Zalian maRali CTRCD riskis mqone pacientebs [33].

kardiotoqsikurobis prevenciisTvis mowode-
bulia sxvadasxva midgomebi:

1. anTraciklinis infuziis droisa da
maqsimaluri dozis SezRudva

antraciklinebis saerTo kumulaciuri dozis
SezRudva 450-550 mg/ml-mde, Tumca aman SeiZle-
ba Seamciros kibos sawinaaRmdego mkurnalobis
efeqtianoba [35,36];

2. naklebad kardiotoqsikuri analoge-
bis gamoyeneba

 epirubicini, idarubicini da mitoqsantroni
anTraciklinebis naklebad kardiotoqsikuri
analogebia. epirubicinis kardiotoqsikuroba
vlindeba maRali dozebis miRebis Semdgom. doq-
sorubicinis msgavsi klinikuri pasuxis misaRe-
bad ki swored maRali dozebia rekomendebuli,
rac TavisTavad zrdis gverdiTi efeqtebis-kar-
diotoqsikurobis gamovlinebis SesaZleblobas.
preklinikur kvlevebSi da cxovelTa modeleb-
Si, idarubicini da mitoqsantroni, aseve, nakleb
kardiotoqsikuri profilis anTraciklinebia,
doqsorubicinTan SedarebiT [37].
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3. liposomuri anTraciklinebis gamoy-
eneba

 kardiotoqsikurobis Semcirebis kidev erTi
efeqturi meTodi aris liposomuri doqsorubi-
cinis gamoyeneba. radgan liposomebi sisxlZarRv-
Ta sistemidan ver aRweven miokardSi [38], Sesa-
bamisad, SeiZleba Semcirdes gverdiTi efeqte-
bic. metic, liposomebi koncentrirdebian simsiv-
nis adgilas, toveben ra sisxlis mimoqcevis
sistemas simsivnuri zrdis gamo dazianebuli
kapilarebidan da inarCuneben maRal efeqtur-
obas. liposomuri doqsorubicini efeqturia
rogorc monoTerapiaSi, ise sxvadasxva
preparatebTan kombinaciaSi. isini kardioto-
qsikurobis Sesamcireblad Seiqmna, Tumca Senar-
Cunebuli aqvT simsivnis sawinaaRmdego moqmede-
ba [39,40,41]. liposomuri membranis SenebiT gamoy-
ofen or formas: pegilirebuli da arapegilire-
buli liposomuri doqsorubucini [42]. isini cv-
lian farmakokinetikas, qsovilebSi distribu-
cias, SenarCunebuli aqvT simsivnis sawinaaRm-
dego moqmedeba da Semcirebulia gverdiTi
efeqtebis gamovlineba [43,44,45].

gulis dazianebis Seqcevadoba, gamowveuli
Tundac qimio- an miznobrivi TerapiiT, aris
hipoTeza, romelic miokardis unikaluri Tvise-
bebis - hibernaciis da staningis (stunning) SesaZ-

lo Sedegia [46]. Tu marcxena parkuWis disfun-
qciis diagnostireba moxdeba kibos mkurnalobis
adreul etapze da daiwyeba gulis ukmarisobis
adeqvaturi marTva, anTraciklinuri dazianebac
SesaZloa Seqcevadi aRmoCndes [47]. araerTi far-
makologiuri agenti iqna Seswavlili da Sefase-
buli laboratoriulad, TumcaRa maTi klinikuri
efeqturoba, kardioqtoqsikurobis Semcirebis
TvalsazrisiT, jer kidev kiTxvis niSnis qveS
dgas. mxolod ramdenime saSualeba (deqsrazo-
qsani, beta- blokatori, reninis sistemaze moq-
medi medikamentebi (age inh. da arb), statinebi da
aldosteronis antagonistebi) gamoirCevian kar-
dio-proteqtoruli TvisebebiT da gamoiyenebi-
an anTraciklinebisa da trasruzumabiT mkur-
nalobisas [33].

deqsrazoqsani citoproteqtoruli
preparatia, romelic gamoiyeneba kardiomiopaTi-
is prevenciisa da mkurnalobisTvis. pacientebSi
doqsorubiciniT mkurnalobisas [48,49,50] misi
gamoyeneba rekomendebulia maRali da Zalian ma-
Rali kardiovaskuluri (kv) riskis mqone pacien-
tebSi, gansakuTrebiT antraciklinebis maRali
dozebis (doqsorubicinis kumulaciuri doza 300
mg/m2 an misi eqvivalenti) gamoyenebisas [33].

simptomuri 

(g.u)CTRCDa,b 
 

Zalian 
mwvave 

gulis ukmarisoba (gu), romelic saWiroebs inotropul 
Terapias,  sisxlis mimoqcevis meqanikur marTvas an ganixileba 
transplantacia 

mwvave gu  hospitalizacia   

zomieri diurezuli da gu Terapiis gaZlierebis saWiroeba 

msubuqi 
 

gu msubuqi simptomebi, ar saWiroebs marTvis koregirebas 

asimtomuri 
CTRCD 

 

mwvave 
 

marcxena parkuWis gandevnis fraqciis  (LVEF) axali daqveiTeba 
<40%-mde 

zomieri 

LVEF-is axali cvlileba ≥10% (LVEF 40-49%-de) an  

LVEF-is axali Semcireba 10% (LVEF 40-49%-mde) da GLS-is axali 
daqveiTeba sawyisTan SedarebiT 15%-iT an gulis biomarkerebis 

axali matebac 

msubuqi 
 

LVEF≥50% da GLS-is axali daqveiTeba 15%-iT sawyisTan 

SedarebiT da/an gulis biomarkerebis axali zrdac 

 

cxrili #1
kibos TerapiasTan dakavSirebuli gulis disfunqcia (CTRCD)

a. - marcxena parkuWis gandevnis fraqciis (LVEF) da diagnostikur biomarkerebze dayrdnobiT 2021 wlis ESC
mwvave da qronikuli g.u. diagnostikisa da marTvis gaidlaini;

b. - simptomuri CTRCD warmoadgens gulis ukmarisobas, romelic aris klinikuri sindromi, warmodgenili
mniSvnelovani simotomebiT (sunTqvis gaZneleba, koWebis SeSupeba da daRliloba), rasac SeiZleba Tan axldes
specifikuri niSnebi (mag.: momatebuli wneva sauRle venaSi, filtvebSi xixini, krepitacia da periferiuli SeSu-
peba) da, aseve, tradiciulad LVEF-iT gansazRvruli mkafio fenotipi:  40% = gulis ukmarisoba daqveiTebuli
gandevnis fraqciiT (HfrEF); 41-49% = gulis ukmarisoba mcired daqveiTebuli gandevnis fraqciiT (HfmrEF);
50% = gulis ukmarisoba Senaxuli gandevnis fraqciiT (HfpEF);

c. - cTnI/cTnT 99th percentile, BNP35pg/mL, NT-proBNP125 pg/mL an sawyisTan SedarebiT biomarkerebis axali,
mniSvnelovani zrda, miuxedavad normebis biologiuri da analitikuri variaciisa.
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angiotenzinis sistemaze moqmedi
preparatebi

zogadad, qimioTerapiiT inducirebuli
marcxena parkuWis disfunqciisa da gulis ukmari-
sobis (gu) mkurnaloba efuZneba marTvis ZiriTad
principebs da miznad isaxavs marcxena parkuWis
remodelirebis Semcirebas [48]. angiotenzinis
gardamqmneli fermentis inhibitorebi (age inh.)
da angiotenzinis receptoris blokatorebi (arb)
gulis ukmarisobis marTvis qvakuTxedia [51] re-
modelirebisa da fibrinogenezis Semcirebis una-
ris gamo [52]. sxvadasxva randomizebul kvleveb-
Si dadasturda maTi klinikuri efeqturoba
anTraciklinuri kardiotoqsikurobis prevenci-
is TvalsazrisiT [53-56].

beta-adrenoblokatorebi
karvediloli, antioqsidanturi efeqtis

mqone araseleqciuri beta-blokatori, gadam-
wyvet rols TamaSobs gu marTvaSi da, aseve, war-
moadgens efeqtur kardioproteqtorul agents
doqsorubiciniT mkurnalobisas [57,58]. ZuZus
kibos pacientebSi anTraciklinebiT mkurnalo-
bisas, vazodilataciuri efeqtis mqone kardi-
oseleqciuri beta-adrenoblokatoris, nebivo-
lolis gamoyenebisas, aseve, gamovlinda misi kar-
dioproteqtoruli Tvisebebi [59].

statinebi
statinebs, antilipidur moqmedebasTan er-

Tad, gaaCniaT antioqsidanturi, anTebis sawi-
naaRmdego da sxvadasxva pleiotropuli efeqte-
bi. statinebi gulis iSemiuri daavadebisa da kar-
diovaskularuli riskis faqtorebis mqone pa-
cientebSi mniSvnelovnad amcireben gulis uk-
marisobis ganviTarebas miokardiumis infarqtis
prevenciis TvalsazrisiT. marTalia, mniS-
vnelovnad ar cvlian kv sikvdilobis risks, Tum-
ca amcireben gu hospitalizacias da aTeroskle-
rozuli SemTxvevebs ganviTarebis risks [60].

sxvadasxva kvlevebSi Sefasebuli iqna
statinebis efeqturoba qimioTerapiis dros da
gamovlinda upiratesoba kontrolis jgufTan
SedarebiT, Seamcira ra gu incidentebi da Sein-
arCuna gandevnis fraqcia [61,62]. gaumjobesda
gadarCenis rogorc saerTo maCvenebeli, aseve,
kibosmieri gadarCenis sixSire [63].

mineralokortikoidebis antagonistebi
aldosterons mniSvnelovani roli aqvs gulis

ukmarisobis ganviTarebaSi. kerZod, iwvevs
eleqtrolitur disbalanss: kaliumisa da magniu-
mis dakargvas da natriumis Sekavebas; aZlierebs
kateqolaminebs da aprovocirebs parkuWovan
ariTmiebs. aldosteronis antagonistebi ki am-
cireben kv sikvdilobas pacientebSi, gamoxatu-
li simptomuri gulis ukmarisobiT [64].

qimioTerapiiT inducirebuli kardioto-
qsikurobis randomizebuli kontrolirebuli
kvleviT gamovlinda, rom, kontrolis jgufTan
SedarebiT, spironolaqtonis mkurnalobis
fonze naklebad Semcirda marcxena parkuWis gan-
devnis fraqcia, SenarCunda diastoluri funqci-

is xarisxi, xolo SratSi biomarkerebis: kreat-
inkinazas MB fraqcia, cTnI, NT-pro BNP koncentra-
cia ucvleli darCa [65].

kibos diagnostikuri da samkurnalo saSuale-
bebis daxvewis da ganviTarebis miuxedavad, mkur-
nalobis Sedegad ganviTarebuli gverdiTi
efeqtebis maRali sixSire da maTi efeqturi mar-
Tva dRemde rCeba kardio-onkologiis mniS-
vnelovan gamowvevad. wlebis ganmavlobaSi da-
grovebuli monacemebi da axla mimdinare kvleve-
bi mowmobs, rom sakiTxi isev aqtualuri da mniS-
vnelovania. kibos TerapiasTan dakavSirebuli
gulis disfunqcia, rogorc kardiotoqsikurobis
axali ganmarteba, riskis faqtorebis gansazRvra
da mkurnalobis procesSi kardioproteqtoru-
li agentebis (age inh., arb, beta-blokatorebi,
statinebi, aldosteronis antagonistebi) drou-
li CarTva, xels Seuwyobs kibos samkurnalo sa-
Sualebebis saWiro maqsimaluri dozebiT mkur-
nalobas, mosalodneli gverdiTi efeqtebis Sem-
cirebasa da maT Sesabamis marTvas.
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SUMMARY
REVIEW ARTICLE

Gorgiladze N., Gaprindashvili T., Gachechiladze L.,
Shavdia M., Pagava Z.

ANTHRACYCLINE
CARDIOMYOPATHY

TSMU, ONCOLOGY DEPARTMENT

Cancer and cardiovascular (CVD) diseases are leading
public health problems. Among patients diagnosed with can-
cer, the 5-year relative survival rate has increased signifi-
cantly, primarily as a result of advances in cancer treatment.
However, the drugs used for cancer chemotherapy are car-
diotoxic and shorten the average life expectancy despite ef-
fective cancer treatment. In this regard, anthracyclines (anti-
tumor antibiotics) are noteworthy, which are successfully
used in the chemotherapy of lymphomas, solid tumors and
certain types of breast cancer. Cardio-toxicity of anthracy-
clines and their management remains an important challenge
in cancer therapy, due to their cytotoxic mechanisms. Differ-
ent definitions of chemotherapy-induced cardiotoxicity are
used, leading to inconsistencies in the diagnosis and man-
agement of the disease. Based on the need to harmonize and
refine the definition, a new definition of cancer therapy-re-
lated cardiovascular toxicity (CTR-CVT) was developed. In
this article, we review the modern aspects related to cancer
chemotherapy: definition of cardiotoxicity, pathogenesis,
ways of prevention and treatment.

gratiaSvili e.,1 axmeteli l2. ,
ivaniSvili T.2,  kobaZe s.1,  Todua s.1

Tanamedrove midgoma piloniduri
abscesis mkurnalobaSi

Toduas klinikis proqtologiis departamenti1,
Tssu, qirurgiis departamenti2

mwvaved ganviTarebuli da qronikulad mim-
dinare piloniduri daavadeba sakmaod Semawuxe-
beli da, zogierT SemTxvevaSi, sicocxlisTvis
saSiSi paTologiaa. yvelaze gavrcelebul proq-
tologiur paTologiaTa Soris igi meoTxe adg-
ilzea (14-20%) hemoroiduli daavadebis, parap-
roqtitis da analuri napralis Semdeg. misi gavr-
celeba sxvadasxva populaciaSi saSualod 26
SemTxvevas Seadgens 100 000 mosaxleze, kavkasi-
is regionSi is yvelaze farTodaa gavrcelebuli
da mamakacebSi 3-jer ufro xSiria, vidre qalebSi
(1,2). piloniduri daavadebis etiopaTogenezi
bolomde naTeli ar aris. misi ganviTarebis ris-
kis faqtorebia: ojaxuri anamnezi, dunduloTa-
Sorisi Rrma Rari, simsuqne, axalgazrda asaki,
hirsutizmi, Warbi oflianoba, adgilobrivad ar-
sebuli xangrZlivi zewola, xaxuni da arasakma-
risi higiena.

piloniduri daavadebis pirveli klinikuri
niSnebi ZiriTadad vlindeba 16-40 wlis asakSi mzar-
di tkiviliT da SesiebiT kudusunis areSi, romel-
ic iwvevs pacientis sicocxlis xarisxis xangrZliv
gauaresebas (3,4). piloniduri abscesis mkurnalo-
ba qirurgiulia, romlis mizani Cirqovani proce-
sis likvidaciaa. es ukanaskneli abscesis martivi
drenirebiTac miiRweva, Tumca, maleve viTardeba
recidivi (5). amitom, mraval qveyanaSi, maT Soris
saqarTveloSic, xSirad mimarTaven abscesis ga-
farToebul amokveTas, ris Sedegadac recidivis
sixSire klebulobs, Tumca SexorcebiTi procesi
xangrZlivdeba (6). arsebobs monacemebi pi-
loniduri abscesis mciremasStaburi drenirebis
da kiuretaJis dadebiTi Sedegebis, recidivis six-
Siris Semcirebis Sesaxeb ise, rom SexorcebiTi
procesi ar xangrZlivdeba (7,8).

 kvlevis mizani iyo pirveladi xvrelmileb-
is minimaluri amokveTiT miRebuli Wrilobidan
piloniduri abscesis drenirebis usafrTxoebis
da efeqturobis Sefaseba.

 sakvlevi masala da meTodi:  2019 wlis ian-
vridan 2021 wlis dekembramde akademikos fri-
don Toduas samedicino centris proqtologiis
departamentSi mwvave piloniduri daavadebis
mqone 54 pacients Cautarda ambulatoriuli ope-
racia: piloniduri abscesis drenireba pirvela-
di xvrelmilebis minimaluri amokveTiT miRebu-
li Wrilobidan. 21 iyo qali, 33 - kaci. asaki meryeo-
bda 17-dan 45 wlamde. 31 pacients aReniSneboda
piloniduri sinusis abscedirebis pirveli epi-
zodi, xolo 23-s - ganmeorebiTi.

operacia tardeboda ambulatorul pirobeb-
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sur.#g. drenirebis procesi         sur.#d. operaciis

                                                                               dasruleba

Si, adgilobrivi infiltraciuli anesTeziiT,
ultramaRali sixSiris radiotalRuri aparatiT
(Dr Oppel ST-501).

sur.#a. operaciamde       sur.#b. pirveladi xvrelmilis

                                                              amokveTa

dunduloebis webovani zonrebiT lateralu-
rad eqspoziciis Semdeg muSavdeboda saoperacio
veli da pirveladi xvrelmilebis irgvliv tar-
deboda infiltarciuli anesTezia lidokainis
2%+0,005% epinefrinis xsnariT. ultramaRali
sixSiris radiotalRuri aparatiT (Dr Oppel ST-501)
pirveladi xvrelmilebi amoikveTeboda 3-5mm di-
ametris da 0,7-1,2 sm siRrmis zomis arxebis miRe-
bamde (suraTi ##a. b). saWiroebis SemTxvevaSi,
“moskitis~ tipis momWeriT xdeboda arxebis ga-
farToeba, abscesis Rrus identificireba da
drenireba. sruldeboda abscesis kiuretaJi da
amorecxva antiseptikuri xsnarebiT (suraTi
##g.d). didi zomis abscesis srulyofili dre-
nirebisTvis tardeboda damatebiT martivi ga-
nakveTi abscesis mimdebare midamodan da xor-
cieldeboda kiuretaJi. operacia mTavrdeboda
WrilobaSi antiseptikuri safenis CadebiT.

meTodis usafrTxoeba da efeqturoba fasde-
boda intra- da postoperaciuli tkivilis inten-
siobis gansazRvriT, sinusis srulad oblit-
eraciis vadebis da Sromisuunarobis periodis
dadgeniT, garTulebaTa da recidivis sixSiris
aRricxviT, kosmetikuri Sedegis, operaciis xan-
grZlivobis da pacientis stacionarSi dayovneb-
is mixedviT. dakvirvebis saSualo periodma Sead-
gina 22 Tve (cxrili #1).

pacienti 54      
qali 21    39% 
kaci 33    61% 
asaki (saSualo) 26 weli    17-45 
daavadebis forma da simZime        
pirveladi 31    57,5% 
recidiuli 23    42,5% 
operaciis xangrZlivoba 13wT    9-20wT 
Cveul reJimSi dabruneba 5.3  dRe       2-14 dRe 
tkivilis intensivoba msubuqi saSualo mZime tkivili ar aris 
intraoperaciuli 1 (1.85%) 0 0 53 (98,15% ) 

I kvira 46 (96.2%) 2 (3.7%) 0 6 (0%) 

II kvira 25 (46.3%) 1 (1.85%) 0 28 (51.85%) 

III kvira 2 (3.7%) 0 0 52 (96.3%) 

garTulebebi jamSi 2    3,70% 
inficireba 1    1,85% 
iSisxldena 1    1,85% 
Sexorcebis vada 34.6 dRe    21-58 dRe 
warmatebuli mkurnaloba 52    96,30% 
gaxangrZlivebuli mkurnaloba 2    3,7% 
kosmetikuri Sedegi        

uaryofiTi 0    0% 
dabali 0    0% 

saSualo 2    3,70% 
maRali 52    96,30% 

recidivi 2    3,70% 
dakvirvebis xangrZlivoba 22 Tve    10-34 Tve 

 

cxrili #1
kvlevis maxasiaTeblebi da Sedegebi
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Catarebuli mkurnalobis Sedegad, yvela
SemTxvevaSi, sinusebi da arxebi srulad Sexorc-
da. obliteraciis vadebi meryeobda 21-dan 58
dRemde (saSualod 34.6 dRe). 2 SemTxvevaSi gan-
viTarda postoperaciuli garTuleba. pirvel
SemTxvevaSi operaciidan 1 kviraSi gamovlinda
Wrilobis inficirebis klinikuri suraTi, rac,
damatebiTi qirurguli Carevis gareSe, antibi-
otikoTerapiiT iqna likvidirebuli. meore
SemTxvevaSi operaciis meore dRes aRiniSna Wri-
lobidan sisxldena, romelic SeCerebul iqna am-
bulatoriul pirobebSi, adgilobrivi gautki-
varebiT, ultramaRali sixSiris radiotalRu-
ri aparatiT (Dr Oppel ST-501). 2 pacients aReniSna
abscedirebis ganmeorebiTi epizodi operaci-
idan 13 da 15 TveSi (recidivi 3,7%). maT Cautar-
daT analogiuri operacia dadebiTi SedegiT.

msubuqi da saSualo intensiobis tkivili aRin-
iSna adgilobrivi infiltraciuli anesTeziis
warmoebis dros. intraoperaciulad saSualo in-
tensiobis tkivili aRniSna 1-ma pacientma.
postoperaciul periodSi, pacientTa umeteso-
bas aReniSneboda msubuqi tkivili, romelic ar
saWiroebda tkivilgamayuCeblis miRebas. me-3
kvirisTvis msubuqi tkivili aReniSna mxolod 2
pacients.

kosmetikuri TvalsazrisiT, Sedegi yvela pa-
cientisTvis iyo damakmayofilebeli. pacientTa
didi umravlesoba (52 pacienti), Cveul cxovreb-
is reJims daubrunda 1 kviris ganmavlobaSi.

sakiTxis ganxilva: bolo wlebSi aqtiurad mim-
dinareobs tradiciuli qirurgiuli operacieb-
is Canacvleba naklebad invaziuri meTodebiT.
miniinvaziuri procedurebi bevrad xanmokle
mkurnalobis vadebiT da recidivis dabali six-
SiriT gamoirCeva (9). Tumca, iseTi miniinvaziuri
meTodebi, rogorebicaa fenolis inieqciebiT
mkurnaloba (10), fibrinis webos gamoyeneba (11),
endoskopiuri meTodi (12,13), sinusis da misi
arxebis dioduri lazeris aparatiT oblitire-
ba gamoiyeneba mxolod qronikuli piloniduri
daavadebis mkurnalobis dros (14,15). pi-
loniduri abscesis SemTxvevaSi mkurnalobis me-
Todebis arCevani mwiria: konservatiuli Tera-
pia, martivi drenireba an abscesis farTo amokve-
Ta. drenirebasTan erTad, zog SemTxvevaSi, awar-
moeben kiuretaJs. sruli gankurnebisTvis mimar-
Taven abscesis gafarToebul amokveTas. martivi
drenirebis SemTxvevaTa 70%-Si viTardeba re-
cidivi, xolo amokveTisas daavadebis ganmeo-
rebis SemTxvevebi, marTalia, mcirdeba, magram
mkveTrad xangrZlivdeba Sexorcebis periodi.
imisTvis, rom SexorcebiTi procesi ar gaxangr-
Zlivdes da recidivis sixSirem ar moimatos, mi-
marTaven abscesis gaxsnas xvrelmilebis proeq-
ciaze, zustad SuaSi dunduloTaSoris xazze,
gava-kudusunis fasciamde (16). am SemTxvevaSi
recidivis sixSire mkveTrad mcirdeba, Tumca
Wrilobis Sexorceba mainc xangrZlivad mim-
dinareobs. amitom wamyvani qveynebis gaidlaineb-

Si mowodebulia mwvave abscesis drenireba iribi
ganakveTiT - ara Sua xazze. anTebiTi procesis
alagebis Semdeg sruldeba saboloo, radikaluri
operacia. Tumca, am SemTxvevaSic sakmaod xangr-
Zlivia mkurnalobisa da reabilitaciis periodi.
aseve, am midgomis sisusted SeiZleba miviCnioT
ori qirurgiuli Carevis aucilebloba (17,18).

Cvens mier warmodgenili meTodiT mkurnalo-
bas zemoaRniSnuli uaryofiTi mxareebi ar gaaC-
nia. upiratesobad SeiZleba CaiTvalos is, rom
Wrilobebis mcire zomis gamo, pacientis reabil-
itaciis periodi ufro xanmoklea, vidre pa-
Tologiuri procesis radikalurad amokveTis
SemTxvevaSi. aRsaniSnavia daavadebis recidivis
dabali sixSire, vinaidan drenireba xorcielde-
ba pirveladi xvrelmilebis amokveTiT miRebu-
li Wrilobidan.
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   SUMMARY

Gratiashvili E.1, Akhmeteli L2., Ivanishvili T2.,
Kobadze S1., Todua S1.

A MODERN APPROACH TO THE
TREATMENT OF PILONIDAL
ABSCESS

PROCTOLOGY DEPARTMENT OF TODUA CLINIC1; TSMU,
DEPARTMENT OF SURGERY2

The aim of the study: After simple drainage of a pilonidal
abscess, more than 70% of cases quickly develop a relapse or
form a chronic sinus, which is why it is necessary to perform
repeated operations. Based on the results of existing studies
and interpreting the mechanism of the disease, it can be as-
sumed that, if we drain the abscess from the wound obtained
with minimal excision of the primary orifices , the probability of
recurrence will decrease. The aim of our study was to evaluate
the safety and efficacy of drained pilonidal abscess from wound
obtained by minimal excision of primary orifices.

Results: The study involved 54 patients, including 21
females and 33 males, whose ages varied between 17 - 45.
The operation lasted on average 13 minutes, and patients
were discharged after 2 hours from entering the clinic. All
patients were fully healed. Wound healing duration varied
within 21-58 days (on average 34.6 days). Complications were
detected in two patients (3,7%), in one case with wound in-
fection (1,85%), and in the second case there was bleeding
(1,85%). From a cosmetic point of view, the result was satis-
factory for all patients. Two cases of disease recurrence were
observed during the study (3.7% recurrence). The average
follow-up period amounted to 22 months (10-34 months).

Conclusion: Drainage of pilonidal abscess by excision of
the primary orifices is an effective and safe method in the
treatment of acute pilonidal disease. It is easy to perform,
requires little time, the patient does not need to be hospital-
ized, and is characterized by minimal discomfort. It can be
presented as a first-line treatment method for pilonidal ab-
scess.

CLINICAL CASE REVIEW

Gurgenidze M.1, Asatiani G.2, Pipia E.3, Kochiashvili K.3

MULTIPLE DIVERTICULA OF THE
GASTROINTESTINAL TRACT AND
SERIES OF SERIOUS
COMPLICATIONS

TSMU, SURGERY DEPARTMENT1, DEPARTMENT OF
GENERAL SURGERY2, THE FIRST UNIVERSITY CLINIC OF
TSMU, DEPARTMENT OF SURGERY3

Topical Subject Diverticula can be located at any loca-
tion of the gastro-intestinal tract, from the upper esophagus
to the colon. In order of decreasing frequency, they are found
in the colon, duodenum, esophagus, stomach, jejunum and
ileum. Within the small intestine, the duodenum is the most
common localization of small bowel diverticular disease, with
the incidence of jejunum and ileum being between 0.7% and
1%. The incidence of simultaneous diverticula in the large
intestine and the small intestine is approximately 20% to 70%.
However, there is only a 10% to 40% chance if it is present in
the duodenum and only 2% if diverticula are found in the
esophagus and stomach [1, 3, 11, 13].

Case Report The patient, 75-year-old female, was admit-
ted to TSMU the First University clinic on 01.02.2022 with
complaints of defecation with bloody secretions and blood
clots, dizziness, weakness. According to the patient, com-
plaints began about 6 hours before admission to the clinic.
This episode was the first in the patient’s life. Skin and visi-
ble mucous membranes were pale. The abdomen is symmet-
rical, palpation is soft, painless. Rebound sign was negative.
On rectal examination, there was a trace of cherry-colored
blood on the glove. Preliminary diagnosis: gastrointestinal
bleeding. Blood tests revealed moderate anemia and hypo-
coagulation, normal liver function tests. Hemodynamics was
stable. Conservative treatment with a hemostatic, gastro-
protector, infusion and symptomatic therapy was started.
Esophagogastroduodenoscopy (EGDS) was performed in the
emergency department. No active bleeding or trace of bleed-
ing was found.

On the day of admission, the patient was transferred from
the ER department to the surgical department. Anemia wors-
ened the next day. Transfusion of blood and fresh frozen
plasma were performed. An emergency colonoscopy was
performed. Non-bleeding diverticula were found starting from
the sigmoid colon and including the transverse colon. Ab-
dominal CT did not reveal any other pathology.

03/03/2022 18:20 there was a tendency to hypotension.
The patient was adynamic, drowsy. Clinically, a picture of
hypovolemic shock was revealed. The patient was trans-
ferred to the intensive care unit.

Due to recurrent, and currently ongoing, intense bleed-
ing, it was decided to perform an emergency operation. In-
traoperatively, the large intestine was completely filled with
blood. There are multiple diverticula throughout the large
intestine. On the mesenteric side of the wall of the small
intestine, 40 cm from the ligament of Treitz, there are multiple
non-bleeding (no blood is observed in the small intestine)
diverticula of different diameters. Solitary diverticula were
found at a distance of 130 cm from the ligament of Treitz and
15 cm from the Baugin’s valve. Active diffuse bleeding was
recorded. The decision was made to perform a total colecto-
my. After colectomy, the rectum was sutured at the level of



62

the ampullary part and a terminal ileostomy was formed. One
drain was placed in the pelvic area.

On the fifth day after the operation and on the eighth day
after admission, the patient’s condition deteriorated sharply.
Hemodynamics became unstable. Abundant hemorrhagic dis-
charge was noted from the ileostomy. An emergency EGDS
was performed. Blood enters the duodenum from the small
intestine retrogradely. Enteroscopy from ileostomy was also
performed, but due to heavy bleeding, it was not informa-
tive.

An emergency relaparotomy was performed. Intraopera-
tively, a blood-filled stomach, duodenum and total, small in-
testine was found. After possible evacuation of blood from
the small intestine through the ileostomy and decompres-
sion of the stomach with a nasogastric tube, intraoperative
EGDS and enteroscopy from the ileostomy were performed.
Multiple bleeding diverticula were found in the duodenum
and small intestine. Endoscopic hemorrhage control failed.
After that, the duodenum was mobilized according to Koch-
er and two adjacent large diverticula (diameter 4 and 3.5 cm)
were found on the posterior wall of the descending part of
the duodenum. Proximal to the ligament of Treitz, also on the
back wall, there is another large diverticulum (diameter 4 cm).
On the mesenteric side of the wall of the small intestine, 40
cm from the ligament of Treitz, there are multiple diverticula
of different diameters (maximum diameter 2cm). These diver-
ticula cover 80 cm of the small intestine. The described first
two diverticula were sutured with interrupted and purse-
string sutures and screwed into the duodenum. The third
diverticulum near the ligament of Treitz was removed and
the duodenum was sutured with a double row suture. A re-
section of the part of the small intestine affected by divertic-
ula with side-to-side anastomosis was performed. Hemosta-
sis was achieved. Two drains were placed in Morison’s fos-
sa and pelvis. The laparotomy wound was sutured (Fig. 1).

from abdominal drainage was noticed. Perforation of a hol-
low organ was diagnosed and the patient, after a short pre-
operative preparation, was taken to the operating room. In-
traoperatively, in the abdominal cavity there was a small in-
testine content in the amount of 500 ml. It was evacuated. At
a distance of 130 cm from the ligament of Treitz, a perforation
of the small intestine diverticulum was found. Entero-en-
teroanastomosis and sutured places of the duodenum were
airtight. The perforated diverticulum was excised and small
intestine was sutured. The abdomen was washed with sa-
line. At the end of the operation, only the skin was sutured.

Again, on the fifth day after the last operation, the pa-
tient’s condition worsened and small intestinal discharge
appeared again from the drainage. During an emergency op-
eration, perforation of one more diverticulum was diagnosed
at a distance of 15 cm from the Baugin’s valve. The divertic-
ulum was excised and small intestine was closed with the
two layers suture. After washing of abdominal cavity, again,
only the skin was sutured.

Intensive conservative treatment, mechanical ventilation
continued. Blood transfusions and transfusions of fresh fro-
zen plasma were performed according to indications. Hemo-
dynamics was stable. On the sixth day after the last opera-
tion, an episode of bleeding was noted from the ileostomy.
There was no bloody discharge from the nasogastric tube.
Bleeding was controlled conservatively. On the sixth day
after the last bleeding episode hemodynamics became un-
stable. Despite the complex conservative treatment, the con-
dition worsened. On the 39th day after admission to the clin-
ic, the patient’s condition became critical and despite the
resuscitation measures, biological death was stated.

Discussion: First described by Chomel, a French pathol-
ogist, in 1710, diverticula of the duodenum are relatively com-
mon, representing the second most common site for diver-
ticulum formation after the colon [13]. The incidence of
duodenal diverticula varies, depending on the age of the
patient and method of diagnosis. Upper gastrointestinal (GI)
radiographic studies identify duodenal diverticula in 1% to
5% of all studies, whereas endoscopic retrograde cholang-
iopancreatography identifies 9% to 23% of cases. Previous
autopsy series report the incidence as being approximately
15% to 20%. They are classified as congenital or acquired,
true or false, and intraluminal or extraluminal [13]. The most
common location is the second part of the duodenum (62%),
followed by the third part of the duodenum (30%), and final-
ly the fourth part of the duodenum (8%). Duodenal divertic-
ula are predominately false diverticula that develop because
of a combination of intraluminal pressure and a weakness of
the muscular wall. Although common, duodenal diverticula
are largely asymptomatic and discovered incidentally. Symp-
toms may include obstruction, infection, jaundice, pain, per-
foration, or bleeding. Only those diverticula associated with
the ampulla of Vater are significantly related to complica-
tions of cholangitis and pancreatitis [12, 13].

Less than 5% of duodenal diverticula will require sur-
gery because of a complication from the diverticulum itself.
For symptomatic duodenal diverticula, treatment consists of
removal of the diverticulum, which can be accomplished en-
doscopically or surgically. All intraluminal duodenal diver-
ticula require treatment as recurrence of symptoms is cer-
tain. Curative treatment consists of removal of the intralumi-
nal diverticulum by laparotomy and duodenotomy or by en-
doscopic resection. Extraluminal duodenal diverticula should
be resected in the setting of symptomatic disease or need for
urgent surgery, such as free perforation or hemorrhage. The
most common and effective treatment is diverticulectomy.

Fig. 1. Duodenal diverticulum

After the operation, again treatment continued in the ICU.
On the fifth day after relaparotomy, the patient’s condition
deteriorated sharply. Discharge of small intestine contents
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Careful identification of the ampulla is essential to prevent
injury to the common bile duct and pancreatic duct. For di-
verticula embedded deep within the head of the pancreas, a
duodenotomy is performed, with invagination of the diver-
ticulum into the lumen, which is then excised, and the wall is
closed [13].

Jejuno-ileal diverticulosis (JID) was first described by
Sommering in 1794. It is found twice as much in men as in
women, 75% are found incidentally. JID is a rare entity, most
often found incidentally during radiological investigations.
The incidence of small bowel diverticula ranges from 0.06%
to 1.3% [1, 3, 7].

JID diverticulosis involves only the mucosal and sub-
mucosal layers (false diverticula), and is characterized by
herniation of mucosa and submucosa through the muscular
layer of the bowel wall. The herniation is placed through the
weakest mesenteric site of the bowel wall. With the excep-
tion of Meckel’s diverticulum, JID are acquired. They may be
primary, or secondary to conditions like Crohn’s disease,
tuberculosis, and abdominal surgery. There are three types
of microscopic abnormalities: 1. visceral neuropathy = ax-
onal and neuronal degeneration. 2. visceral myopathy = fi-
brosis and degenerated smooth muscle cells. 3. progressive
systemic sclerosis = fibrosis and decreased numbers of nor-
mal muscle cells [5].

Although most cases are asymptomatic, 30% to 40% of
cases progress to cause malabsorption, hemorrhage, chron-
ic abdominal pain, diverticulitis, obstruction, abscesses, and
in severe cases diverticulum perforation. Therefore, it is im-
perative for physicians to consider small bowel diverticula
in patients presenting with abdominal pain, nausea, fever,
and other nonspecific GI symptoms to prevent such compli-
cations that can be life-threatening and potentially require
surgical management. Jejunal diverticulosis is an unusual
and rare cause of massive small bowel hemorrhage; howev-
er, it could be a fatal complication. This hemorrhage maybe
due to diverticulitis with ulceration, diverticulosis associat-
ed with trauma and irritation disorder. More significantly, the
hemorrhage could be due to arteriovenous malformations
(AVMs). In general, AVMs or angiodysplasia of the GI tract
is an acquired lesion of small submucosal and mucosal blood
vessels which can give rise to hemorrhage. It is commonly
found the colon but also occurs less frequently in the small
intestine and stomach. The diagnostic modalities for AVMs
are mainly endoscopic procedures [3, 7].

No treatment is required for asymptomatic small bowel
diverticulosis. In cases of diverticulitis, the only definitive
intervention is small bowel resection with primary anasto-
mosis. Nonsurgical management can be considered in cer-
tain cases, generally consisting of broad-spectrum antibiot-
ics and close observation for development of perforation or
other complication. Similarly, surgery remains the definitive
treatment in cases of severe bleeding. However more recent-
ly, successful interventions with argon plasma coagulation
and endoclip placement have also been noted [4, 10, 16, 17].

Nearly 80% of small bowel diverticulosis (SBD) occurs in
the jejunum, 15% in the ileum and 5% in both. Associated
diverticula are frequently found in the colon (35-75%), in the
duodenum (15-42%), in the esophagus (2%), in the stomach
(2%) and in the urinary bladder (12%) [2, 6, 9, 15].

Diverticulosis is a common nomenclature for diverticula
of the colon, which is the most common place that diverticu-
la can occur in the GI tract. A diverticulum in the colon is of
the false type. The incidence of diverticulosis is 5% at age 40
and increases substantially over time to 60% at age 80. Mod-
ern estimates indicate that fewer than 5% of patients with

diverticulosis will develop diverticulitis; however, due to the
high prevalence of diverticulosis, it has become a significant
clinical and financial burden. Up to 15% of all patients with
diverticulosis will experience a complication of bleeding di-
verticula in their lifetime. Diverticular bleeding is the cause
of up to 50% of all hematochezia. After one episode of diver-
ticular bleeding, the recurrence rate of bleeding is estimated
at 38%. Contrast studies, ultrasound, and MRI have also
been used, but currently, CT has become the most useful
examination to confirm the diagnosis, exclude other diag-
noses, and classify the severity of the disease. Endoscopy
is most effective in diagnosing colonic diverticular bleeding.
Up to 80% of all diverticular bleeding can be identified on
direct endoscopic visualization. Patients with complicated
diverticulitis are characterized by the presence of an abscess,
fistula, obstruction, or free perforation. The treatment for
uncomplicated diverticulitis depends on the severity of
symptoms, and the approach is subsequently individualized
[8, 12, 13, 14].

In multiple literary materials, various combinations of
multiple diverticula of the gastrointestinal tract are described,
examples of various complications are given, but it is diffi-
cult to find a combination of the above-described diversity
of localization of diverticula and a series of serious compli-
cations. Thus, the proposed case seems to us interesting,
rare and instructive.
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SUMMARY

CLINICAL CASE REVIEW
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MULTIPLE DIVERTICULA OF THE
GASTROINTESTINAL TRACT AND
SERIES OF SERIOUS
COMPLICATIONS
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The incidence of simultaneous diverticula in the large
intestine and the small intestine is approximately 20% to 70%.
The incidence of small bowel diverticula ranges from 0.06%
to 1.3%. Up to 15% of all patients with diverticulosis will
experience a complication of bleeding diverticula in their life-
time. At the same time, information about the simultaneous
complications of diverticula of different localization is very
scarce.

This article describes an interesting case of a patient
with multiple diverticula of the duodenum, small and large
intestines. The disease was complicated first by profuse
bleeding from all three areas of localization of diverticula,
and then, alternate perforation occurred in two places of
small intestinal diverticula. First, due to the ineffectiveness
of conservative measures, due to ongoing bleeding, a total
colectomy was performed. Then a relaparotomy was per-
formed to control bleeding from three duodenal diverticula,
as well as from small bowel diverticula. Two duodenal diver-
ticula were sutured and the third was excised. A resection of
the part of the small intestine was performed. During the
same hospitalization, surgery was performed twice more for
perforation of diverticula of the small intestine.

In multiple literary materials it is difficult to find a combi-
nation of the above-described diversity of localization of
diverticula and a series of serious complications.

darsania T.1,  garuCava n.2

kustarulad damzadebuli sursaTiT
gamowveuli kvebiTi moSxamvebi
saqarTveloSi

Tssu, kvebis, asakobrivi medicinis, garemosa
da profesiuli janmrTelobis departamenti1;
epidemiologiisa da biostatistikis
departamenti2

msoflio literaturaSi vrcladaa aRwerili
saxlis pirobebSi damzadebuli sursaTiT
gamowveuli kvebiTi moSxamvis magaliTebi, rac
miuTiTebs, pirvel rigSi, diasaxlisebisa da,
aseve, ojaxis sxva wevrebis mier piradi higienisa
da garemos sanitariul-higienuri pirobebis dar-
Rvevebze [1,7,8]. WHO-is Tanaxmad, yovelwliurad
registrirdeba 1-1.2 miliardi diareuli daavade-
ba, risganac, daaxloebiT, 5 milioni bavSvi iRu-
peba [10]. saqarTveloSic aRiniSneba nawlavuri
infeqciebis zrda da saxlis pirobebSi damzade-
buli sursaTiT gamowveuli kvebiTi moSxamvis
didi ricxvi [9]. sursaTis warmoebis te-
qnologiuri procesebis, Senaxvisa da realizaci-
is pirobebis srulyofa, agreTve, mosaxleobis
ganaTlebisa da keTildReobis maRali done
yovelTvis ver iqneba am daavadebis prevenciis
an misi keTilsaimedo gamosavlis Ziebis winapiro-
ba [4]. es kidev erTxel adasturebs, rom ganaTle-
ba da keTildReoba yovelTvis ar ganapirobebs
sanitariuli kulturisa da higienuri qcevis sa-
Tanado standarts. momxmarebeli warmoadgens
sakvebismieri daavadebebis profilaqtikis bolo
rgols. es sakiTxebi mniSvnelovania sursaTis
usafrTxoebis TvalsazrisiTac, radgan araswo-
rad Senaxuli da damzadebuli sursaTi swrafad
fuWdeba, Sesabamisad, sakvebi gadanayaris raode-
noba izrdeba. sursaTis jaWvis yvela rgoli pa-
suxismgebelia am ekonomikurad gaumarTlebel
saqmianobaze. Tumca yvelaze did pasuxismgeblo-
bas iRebs sursaTis narCenebze es ukanaskneli am
jaWvSi, anu ojaxi. evrokavSirSi (EU-28, data for 2012)
ojaxi pasuxismgebeli iyo tyuilad daxarjuli
sursaTis 50%-ze [8]. mravali faqtori, romelic
gavlenas axdens sursaTis narCenebze, SeumCnev-
lad imaleba sayofacxovrebo saqmianobis ruti-
nis qveS (sursaTis SeZenis, Senaxvis, momzadebi-
sa da miwodebis procesi), rogorc nebiTi urT-
ierTobebis elementi [5]. aqedan gamomdinare,
kvlevis mizans  sakvebismieri moSxamvebisa da
daavadebebis riskis codnis donis Seswavla, sur-
saTis SeZenis, Senaxvis, damuSavebisa da damza-
debis etapebze mosaxleobis qcevis Sefaseba da
sursaTis narCenebis marTvis mniSvnelobaze aq-
centireba warmoadgenda.

kvlevis masala da meTodebi: kvleva
Catarda 2019 wlis Tebervalsa da martSi. amonar-
Cevis zoma Seadgenda 1115 respondents, romel-
ic kvlevaSi monawileobis miRebas daTanxmda.
respondentTa raodenoba proporciulad ganaw-
ilda saqarTvelos yvela msxvil qalaqSi. kvleva-
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Si CarTuli iyo Semdegi qalaqebi: Tbilisi, quTai-
si, baTumi, zugdidi, Telavi, axalcixe. amonarCe-
vis maxasiaTeblebi pasuxobda generaluri er-
Tobliobis reprezentulobis pirobebs. kvleva-
Si monawileoba miiRo 18 welze meti asakis, orive
sqesis warmomadgenlma. kvlevis farglebSi gamoy-
enebul iqna CaRrmavebuli interviu da adaptire-
buli anketa (M. Tomaszewska et al, 2020) (2). anketa
Sedgeboda ori nawilisgan: pirveli moicavda 18
kiTxvas, romelic exeboda momxmareblebis sur-
saTTan damokidebulebas saxlsa da, misi SeZeni-
sas, savaWro qselSi. aseve, anketa asaxavda kiTx-
vebs piradi higienis normebTan dakavSirebiT. an-
ketis meore nawili Seicavda 12 kiTxvas, romel-
ic warmoaCenda respondentebis codnas im sak-
iTxebze, romlebsac SevexeT pirvel nawilSi -
sursaTis Senaxvisa da misi damuSavebis wesebs
momzadebis sxvadasxva etapze. kiTxvari respon-
dentebs sTavazobda pasuxebs ramdenime savar-
audo variantiT. monacemebi damuSavda statis-
tikuri programa Epi-info 7.1.6 versiis meSveobiT.

Sedegebi: kvlevam gviCvena, rom momxmare-
belTa damokidebuleba sursaTTan mimarTebiT
sxvadasxvagvaria- sursaTis SeZenis etapidan daw-
yebuli, mza produqtis moxmarebis CaTvliT.
gamokiTxul respondentTagan arcerTma ar aRni-
Sna, rom maRaziaSi isini yuradRebas aqceven ma-
civris/sayinules temperaturas, sadac malfu-
Webadi produqtebia ganTavsebuli.

yoveli me-10 respondenti xSirad aTavsebs
axal xorcs, Tevzsa da Zexvs kalaTaSi sursaTis
SeZenis bolos, sxva produqtebis samomxmareb-
lo kalaTaSi moTavsebis Semdeg.

respondentebma miuTiTes, rom gayinuli
produqtebis SeZenisas, isini maT kalaTaSi, yve-
laze xSirad, maRaziaSi daxlebis ganlagebis
mixedviT aTavseben. dadginda, rom malfuWebadi
an gayinuli produqtebis transportirebis sa-
Sualo dro maRaziidan saxlamde respondentTa
umravlesobisTvis aRemateba 30 wuTs. respon-
dentebma aRniSnes, rom sursaTTan damokide-
bulebis wesebi, romlebsac amJamad iyeneben, maT
aiTvises mSoblebisgan da damoukideblad, cx-
ovrebiseuli gamocdilebis Sedegad.

respondentTa naxevarze meti regularulad
amzadebs sakvebs saxlSi. gairkva, rom maTi 75%
aRniSnavda sursaTis Senaxvis pirobebis dacvis
did mniSvnelobas, romelic miTiTebulia
etiketze mwarmoeblis mier. meore mxriv, respon-
dentTa imave raodenobam ganacxada, rom isini
inaxaven sakvebad mza produtebs, yvelsa da axal
xorcs im safuTavSi, romelSic is iyo dafasoe-
buli maRaziaSi. 10-dan 4-ma respondentma aRniS-
na, rom kvercxs recxavs manam, sanam moaTavsebs
macivarSi. respondentebis pasuxebidan gamom-
dinare, umravlesoba (80%-mde) icavs Senaxvis
pirobebs, anu macivarSi inaxavs iseT produ-
qtebs, rogorebicaa: frinvelis axali xorci da
Tevzi, iogurti da kefiri, Sebolili xorci da
rZe. meore mxriv, maTgan 60%-ze meti aRniSnavs,

rom wvenebs inaxavs macivarSi Tavsaxuris moxs-
nis Semdeg. daaxloebiT, 70%-ma miuTiTa produ-
qtebis galRobis wesebis darRvevaze, mag., Tbil
wyalSi CayursviT an oTaxis temperaturaze da-
tovebiT, gamdinare wylis qveS. respondentebis
TiTqmis naxevarma miuTiTa, rom winaswar damza-
debul, macivridan gamotanil kerZs sakvebad
gamoyenebamde mxolod aTbobs.

anketis ukanasknelma nawilze pasuxebis Sede-
gebis analizma, romelic exeboda sursaTis da-
muSavebas, aCvena, rom respondentebi aucile-
blad ibanen xels sakvebis momzadebamde: Cveu-
lebriv, ibanen samzareulos niJaraSi (daaxloe-
biT, 68%) da imSraleben amisTvis gamoyofili an
erTjeradi qaRaldis xelsaxociT (28%, 26% - Se-
sabamisad).

dadginda, rom respondentebi gamoirCevian
arasruli codniT iseT sakiTxTan dakavSirebiT,
rogoricaa temperatura, romlis drosac frin-
velis axali xorci unda inaxebodes maRaziis dax-
lmacivarSi an temperatura rogor unda gadanaw-
ildes saxlis macivarSi.

respondentebis umetesobam (daaxloebiT,
60%-ma) miuTiTa araswori pasuxi oTaxis temper-
aturaze kvercxis Senaxvis, aseve, imasTan dakav-
SirebiT, rom gamyidvelis mier SefuTuli sakve-
bad mza xorcproduqtebis an yvelis Senaxva Sei-
Zleba imave safuTavSi. momxmareblebi yvelaze
warmatebiT pasuxobdnen kiTxvaze, romelic exe-
boda iseT sakiTxebs, rogoricaa: mikroorga-
nizmebis raodenobis Semcireba xilisa da bost-
neulis zedapirze garecxvis Sedegad, samzareu-
los wvrili inventaris umalve garecxvis auci-
lebloba da gamlRvali produqtebis ganmeore-
biT gayinvis dauSvebloba (mag., xorcis).

ganxilva: erT-erTi wamyvani aspeqti, romel-
sac momxmareblebi arasakmaris yuradRebas
aqceven, teqnologiuri procesis sxvadasxva sta-
diaze saWiro temperaturis uzrunvelyofa/Se-
narCunebaa. jer kidev sursaTis SeZenis dros,
respondentTa umetesoba ar aqcevs yuradRebas
temperaturas, romelzec inaxeba SeZenili mal-
fuWebadi, mag., umi xorci an gayinuli produqte-
bi. samomxmareblo kalaTaSi produqtebis Calage-
bis Tanmimdevroba respondentTa umravleso-
bisTvis umniSvneloa. rac Seexeba kiTxvas, ra Tan-
mimdevrobiT alageben gayinul produqtebs kal-
aTaSi, SeiZleba davaskvnaT, rom maTi umetesoba
produqtebs maRaziis daxlebis ganlagebis Sesa-
bamisad alagebs. didi savaWro farTi (500m2) axan-
grZlivebs yidvis dros da amitom sursaTi, kal-
aTaSi araswori TanmimdevrobiT Calagebuli,
eqvemdebareba oTaxis temperaturis xangrZliv
zemoqmedebas. garda amisa, aucilebelia gav-
iTvaliswinoT sursaTis transportirebis dro
saxlamde. mocemul kvlevaSi xorcis, Tevzis, gay-
inuli produqtebis transportirebis saSualo
dro maRaziidan saxlamde 30-40 wuTia. amitom
produqtebis kalaTaSi Calagebis swori Tanmim-
devrobis daucvelobam SeiZleba gamoiwvios



66

produqtis temperaturis aweva da amiT xeli Seu-
wyos nebismieri paTogenis zrdas, Tu is warmod-
genilia am produqtSi.

mravali mkvlevari miuTiTebs saxlis pirobeb-
Si momxmareblTa informirebulobaze sakvebis
momzadebisa da Senaxvis temperaturasTan dakav-
SirebiT [4]. amasTanave, temperaturis gaTval-
iswineba teqnologiuri procesis dros mikroor-
ganizmebis kontrolis erT-erTi ZiriTadi in-
strumentia. temperaturis rekomendebuli
maCveneblebis daucveloba warmoadgens mikrob-
uli ujredebis zrdis ZiriTad mizezs da,
rogorc Sedegi, mravalricxovan safrTxeebs
iwvevs - kvebiT moSxamvebsa da produqtebis
swrafad gafuWebas. sursaTSi paTogenuri mikro-
organizmebis gaCenis ZiriTadi mizezebia misi
araswori Termuli damuSaveba (dro da temper-
atura), sursaTis Senaxvis araadekvaturi pirobe-
bi (Senaxvisas gacivebis pirobebis daucveloba),
aseve, sakvebis momzadebisas higienuri wesebis
darRveva [3].

aRsaniSnavia, rom kvercxis garecxvis process
SeuZlia srulad an nawilobriv daazianos naWu-
Wis zedapirze arsebuli damcavi Sre, romelic
warmoadgens bunebriv bariers da icavs kvercxs
mikroorganizmebis SeRwevisgan. amitom aseTi
qceva mniSvnelovan gavlenas axdens Senaxvis pro-
cesSi produqtis uvneblobaze, magram, aseve,
aqveiTebs misi Senaxvis xangrZlivobas.

mocemul kvlevaSi respondentTa ¾ -ze nakle-
bi ar icavs mwarmoeblis mier rekomendebul
Senaxvis pirobebs. amasTan, mravali maTgani aras-
worad inaxavs sursaTs. mkvlevarTa Tanaxmad,
momxmareblebma kargad ician sursaTis Senaxvis
pirobebi, magram isini yovelTvis ar moqmedeben
maT Sesabamisad. mag., arasworad inaxaven bost-
neuls, radgan maTi umetesoba ar saWiroebs maci-
vars da macivris pirobebSi ufro swrafad fuWde-
ba [4]. mocemuli kvlevis farglebSi zogierTma
respondentma gvamcno, rom isini inaxaven maci-
varSi iseT produqtebs, romlebic saerTod ar
saWiroeben gacivebas. mag., ultrapasterizebul
rZes (TiTqmis, 60%). momxmareblebma ar ician, rom
am saxis rZem gaiara sterilizaciis procesi.

respondentebis mniSvnelovanma raodenobam
ganacxada, rom isini alRobdnen sursaTs araswo-
rad, anu tovebdnen mas oTaxis temperaturaze.
rac dauSvebelia, radgan frinvelis umi xorcis
Ramis ganmavlobaSi galRoba oTaxis temper-
aturaze iwvevda Salmonella Typhimurium-is ricxvis
mniSvnelovan zrdas (macivarSi Ramis ganmavlo-
baSi galRobasTan SedarebiT).

respondentebi naklebad icnobdnen informa-
cias sursaTis Termuli damuSavebisa da Senaxvis
parametrebis Sesaxeb. sworad pasuxobdnen momx-
mareblebi pirad higienasa da sursaTis damuSave-
bis adgilTan dakavSirebul kiTxvebze. respon-
dentebi icaven sisufTaves samzareuloSi. Tum-
ca, mcire procenti mainc aRniSnavda, rom niJara-
sa da samuSao zedapirs dReSi erTxelac ar recx-

avda. metad mniSvnelovania WurWlis sarecxi
Rrublis xSiri ganaxleba, romelzec mikroorga-
nizmebi mravldebian. vinaidan Rrubelze aRmoCe-
nilia, mag., fekaluri floris mikroorganizmebi
da obis sokoebi, romlebisTvisac wyliani gare-
mo gansakuTrebiT xelsayrelia.

amrigad, dadginda, rom respondentebis cod-
na sursaTis uvneblobaze, umetes SemTxvevaSi, ar
ganapirobebs swor qcevas, rac dasturdeba sxva
kvlevebiTac. zogierTma mkvlevarma aCvena, rom
codnis kargi done yovelTvis ar Seesabameba swor
qcevas. zogjer, respondenti sworad iqceva, am
sakiTxSi sakmarisi codnis ararsebobis miuxeda-
vad. es SesaZloa imas ukavSirdebodes, rom re-
spondentebi qcevis am models sakuTari ojaxis
magaliTze swavloben da asruleben avtomat-
urad - arc ganixilaven mas kritikulad [8]. qale-
bi amJRavneben ukeTes codnasa da qcevas am mima-
rTulebiT, mamakacebTan SedarebiT. axal-
gazrdebma aCvenes naklebi codna da araswori
qceva sursaTis uvneblobis sakiTxebTan mimarTe-
biT.

sursaTTan arasworma damokidebulebam yid-
vis, Senaxvisa da momzadebis stadiaze, garda jan-
mrTelobasTan dakavSirebuli sirTuleebisa,
SeiZleba gamoiwvios sakvebis narCenebTan dakav-
Sirebuli problemebi (6). sursaTis gadagdebis
erT-erT ZiriTad mizezs warmoadgens ojaxebSi
maTi gafuWeba (2,6). qceva, romelic amcirebs
produqtebis/kerZebis Senaxvis vadas - esaa kver-
cxis garecxva maTi macivarSi Calagebamde, umi
qaTmis xorcis garecxva, produqtebis araswori
Senaxva, mag., wvenebis Ria kolofSi, araswori gal-
Roba da damzadebuli kerZis oTaxis temper-
aturaze Zalian xangrZlivi dayovneba.

daskvnis saxiT SeiZleba aRvniSnoT, rom sur-
saTTan mopyrobis wesebis daucveloba gamom-
dinareobs momxmareblebis Tavdajerebulobidan
imasTan dakavSirebiT, rom isini sxvebze Wkviane-
bi arian da maT araferi daemarTebaT. aseve, sxve-
bis magaliTis mibaZvidan, romlebic ar icaven
uvneblobasTan dakavSirebul wesebsa da normebs,
magram, maTi azriT, jansaRad grZnoben Tavs. me-
ore mizezi codnis deficiti da, rogorc momx-
mareblebi aRniSnaven, drois uqonlobaa. aRsani-
Snavia, rom saqarTvelos mosaxleobis umetesi
nawili mcire Semosavliania, anu daZabuli cx-
ovrebiseuli mdgomareoba da arakeTilmowyo-
bili pirobebi saxlSi uvneblobis wesebis dacvis
Semaferxebeli faqtoria. aseve, gafuWebuli da
uxarisxo sakvebis gadagdebis dauSvebloba, rad-
gan maT miaCniaT, rom sakvebTan erTad yrian masze
daxarjul fulsac. kveba udidesi siamovnebaa,
aqedan gamomdinare, dadasturebulia kvebiTi
damokidebulebis arseboba, romlis drosac ad-
amianis mTeli yuradReba gadatanilia sakuTari
moTxovnilebebis dakmayofilebaze, am SemTx-
vevaSi sakvebis miRebaze, rodesac ar eqceva yura-
dReba elementarul wesebsa da moTxovnebs, rom-
lebic uzrunvelyofen sursaTis uvneblobasa da
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sasursaTo usafrTxoebas. amitom aRniSnuli sa-
kiTxebis gadawyvetisas, erTi mxriv, saWiroa
swori informaciis gavrceleba da codnis donis
amaRleba da, meore mxriv, pirovnuli Tavisebu-
rebebis gaTvaliswineba.
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SUMMARY

Darsania T. 1, Garuchava N.2

FOOD-BORNE DISEASES CAUSED BY
HOME-MADE FOOD IN GEORGIA

TSMU, NUTRITIONAL, AGE MEDICINE, ENVIRONMENTAL
AND OCCUPATIONAL HEALTH DEPARTMENT,1

DEPARTMENT OF EPIDEMIOLOGY AND BIOSTATISTICS2

In the world literature, poisoning caused by home home-
made food preparation is widely described, which indicates
a violation of the sanitary and hygienic conditions of per-
sonal hygiene and the environment by housewives and fam-
ily members during food preparation. The purpose of our
study is to learn the level of knowledge of the risk of food
poisoning and diseases of Georgian population, also to as-
sess the behavior of the population at the stages of food
purchase, storage, processing and production and pay at-
tention to the management of food residues.

The study used a direct interview of respondents. The
study showed that consumers sometimes behave incorrect-
ly at all stages of accessing food - from the stage of purchas-
ing products to the stage of making ready-to-eat food prod-
ucts, based on the self-confidence of the population that
nothing will happen to them and from lack of knowledge on
this issue. It should also be noted that the unfavorable liv-
ing conditions in Georgia impede the observance of the safety
rules. Also the inadmissibility of spoiled and low-quality food,
as they believe that along with the food they throw away the
money spent on them. A food safety management system
ensures food safety in the food chain starting from farm to
fork, but it is imperative to spread knowledge of these issues
in order to maintain food hygiene standards and the safety
of homemade preparations.

darCiaSvili q.,  mosiZe e.,  ebraliZe l.,
bakuriZe a.

mcenareuli boWkovani kompozitis
dizaini, teqnologia da biologiuri
Sefaseba

Tssu, farmacevtuli teqnologiis
departamenti

2019 wels  sinTezuri boWkos globalurma war-
moebam daaxloebiT 111 milioni tona Seadgina. mo-
salodnelia, rom 2030 wlamde kidev 30%-iT
gaizrdeba. gasuli saukunis ganmavlobaSi sinTe-
zuri boWkoebis warmoebam da moxmarebam SesamC-
nevad gadauswro bunebrivi boWkos maCveneblebs.
maTi gamoyeneba ki ekologias did zians ayenebs.
bunebrivi boWkoebi, romlebic biodegradireba-
di, msubuqi da ekonomiuria, karg masalas war-
moadgens sxvadasxva daniSnulebiT gamoyenebi-
sTvis [6]. bunebrivi boWkoebidan, mcenareuli
boWkos miRebas da gamoyenebas didi istoria aqvs.
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maT uZvelesi droidan iyenebdnen sxvadasxva
daniSnulebiT [5]. mcenareuli warmoSobis
boWkoebi gamoirCeva maRali simtkiciT, siTbos,
eleqtruli da xmis saizolacio TvisebebiT, ari-
an eko-megobrulebi, aqedan gamomdinare, dRevan-
del samyaroSic maT mravalmxrivi gamoyeneba
hpoves [5].

 bolo periodSi moTxovnadia mcenareuli
boWkoebisgan damzadebuli antimikrobuli
Tvisebebis mqone qsovilebi. maTi gamoyeneba gan-
sakuTrebiT mniSvnelovania klinikebSi, sadac,
nozokomuri daavadebebis gavrceleba did prob-
lemas warmoadgens. maTi Tavidan acilebis
mizniT, sasurvelia klinikebis iseTi saxarji
masaliT aRWurva, romelic impregnirebulia an-
timikrobuli Tvisebebis mqone nivTierebiT. es
mniSvnelovnad SeuSlis xels pacientebis dain-
ficirebas hospitalur pirobebSi. qsovilebSi
gamoyenebuli biocidebis erT-erT saintereso
magaliTs warmoadgens vercxlis nanonawilakebi.
am daniSnulebiT gamoyenebisas vercxlis nanon-
awilakebi (AgNPs) avlens Zlier toqsikurobas
mikrobebis farTo speqtris mimarT, amavdrou-
lad, ar xasiaTdeba uaryofiTi moqmedebiT adami-
anis organizmze. aRsaniSnavia, rom maT aRmoaCn-
daT antivirusuli aqtivoba SARS-COV-2-is, COV-
ID-19-is gamomwvevi virusis winaaRmdeg [7].

kvlevis mizans warmoadgenda didebuli
iukasagan (Yucca Gloriosa L.) antibaqteriuli mo-
qmedebis boWkos miReba.

kvlevis amocanebi:
-didebuli iukas foTlebisgan boWkos gamo-

yofis optimaluri pirobebis dadgena;
-vercxlis nanonawilakebis biosinTezi;
-vercxlis nanonawilakebiT mcenareuli boW-

kos impregnacia;
-vercxlis nanonawilakebiT impregnirebuli

boWkos simtkicis Sefaseba;
-vercxlis nanonawilakebiT impregnirebuli

boWkos antibaqteriuli moqmedebis gansazRvra.
kvlevis obieqtebi: didebuli iukas (Yucca

Gloriosa L., ojaxi - Agavaceae) foTlebi, natriumis
hidroqsidi, wyalbadis zeJangi, ZmarmJava, ver-
cxlis nitrati.

kvlevis meTodebi: vercxlis nanonawilake-
bis misaRebad SeirCa biosinTezis meTodi. pirv-
el etapze momzadda didebuli iukas gamonawv-
lili: 5,0g iukas dawvrilmanebul foTlebs aTa-
vseben erlenmeieris kolbSi, amateben 100ml
gamoxdil wyals da eqstraqcias axdenen mduRare
wylis abazanaze ukumacivris Tanaobisas 60 wT-is
ganmavlobaSi. miRebul gamonawvlils cxlad
filtraven unacro filtris qaRaldSi (MELIOR
XXI, d=150 mm). iukas foTlebisgan miRebul
gamonawvlils amateben 7mM koncentraciis ver-
cxlis nitratis xsnars 1:10, 1:20 da 1:30 Tanafar-
dobiT da ayovneben oTaxis temperaturaze 90 wT-
is ganmavlobaSi. vercxlis nanonawilakebis bios-
inTezs amowmeben Uv-vis speqtroskopiiT (Hanon
i9).

iukas foTlebidan boWkos gamosayofad Seir-
Ca qimiuri retingis meTodi [1], romelic modi-
ficirebul iqna nedleulis histologiur-anato-
miuri Senebidan gamomdinare. Seswavlil iqna
eqstragentis (natriumis hidroqsidis 0.5%-1%-
2%-3% da ZmarmJavis 1% xsnari), temperaturis
(80-1000C) da eqstraqciis drois (0.5-dan 4sT-mde)
gavlena. miRebuli boWkos vercxlis nanonaw-
ilakebiT impregnireba ki ganxorcielda in situ
meTodiT: romelic gulisxmobs boWkos moTavse-
bas vercxlis nitratis xsnarSi 48 saaTis ganmav-
lobaSi, Semdeg boWkos gadaitanen abreSumis sac-
erze zedmeti siTxis mosacileblad, aTavseben
50 ml moculobis qimiur WiqaSi, amateben winaswar
momzadebul iukas gamonawvlils - ganzavebuls
gamoxdili wyliT 1:10-Tan TanafardobiT. ayov-
neben 72 saaTis ganmavlobaSi. aseTi midgomiT,
vercxlis nanonawilakebis formireba xdeba,
rogorc boWkos zedapirze, aseve, Rrma SreebSi
da Tavidan iqneba acilebuli aglomeracia [8].

boWkos simtkice Sefasda gaWimvaze SimaZus
(Shimadzu EZ) universaluri simtkicis analiza-
toriT [3].

antibaqteriuli aqtivobis Sesaswavlad gamoy-
enebul iqna agarze difuziis meTodi [2] Semdeg
kulturebze: Streptococcus spp, Enterococcus spp,
E.colil, Klebsiella spp, Staphylococcus aureus, Shigella Flex-
neri, Salmonella tiphimurium.

Sedegebi: Catarebuli kvlevis Sedegad dadg-
inda, rom iukas wylian gamonawvlili axdens ver-
cxlis nanonawilakebis biosinTezs vercxlis ni-
tratis xsnarTan Serevisas, rac dadasturda Uv-
vis speqtroskopiiT. speqtrze (suraTi #1) aisaxa
vercxlis nanonawilakebisTvis damaxasiaTebel
SualedSi (400-450nm) STanTqmis maCvenebeli.

sur. #1. biosinTezirebuli vercxlis nanon-
awilakebis STanTqmis speqtri
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iukas foTlebisgan boWkos gamoyofis opti-
maluri pirobebis dadgenisTvis Seswavlili iqna
sxvadasxva faqtorebis gavlena mis eqstraqciaze.
Sedegebi moyvanilia #1 cxrilSi.

cxrili 1
mcenareuli boWkos eqstraqciis pirobebi

kvlevis Semdgom etapze, Seswavlil iqna iu-
kas boWkoSi vercxlis nanonawilakebis in situ bio-
sinTezze, vercxlis nitratis koncentraciis
gavlena da SerCeul iqna iukas foTlebis
gamonawvlilis optimaluri raodenoba, Sedege-
bi mocemulia #2 cxrilSi.

cxrili #2
didebuli iukas foTlebis boWkoSi vercx-

lis nanonawilakebis impregnaciis optimaluri
pirobebis dadgena

# nimuSi eqstragenti tempe-
rat. 

dro
(sT.)

1 K1 natriumis hidroqsidi 0,5% 1000C 1 
2 K2 natriumis hidroqsidi 1% 1000C 1  
3 K3 natriumis hidroqsidi 1,5% 1000C 0.5  
4 K4 natriumis hidroqsidi 0,5% 1000C 1.5. 
5 K5 natriumis hidroqsidi 1,5% 1000C 0.5  
6 K6 natriumis hidroqsidi 1% 1000C 1  
7 K7 ZmarmJava 1% 800C 1  
8 K71 natriumis hidroqsidi 1% 800C 1  
9 K8 ZmarmJava 1% 800C 2  
10 K81 natriumis hidroqsidi 1% 800C 2  
11 K9 ZmarmJava 1% 800C 3  
12 K10 ZmarmJava 1% 800C 4  
13 K11 natriumis hidroqsidi 1% 800C 4  
14 K12 natriumis hidroqsidi 1% 800C 3  
15 K13 natriumis hidroqsidi 2% 800C 2  
16 K14 natriumis hidroqsidi 3% 800C 2  
17 K15 natriumis hidroqsidi 3% 1000C 2  
18 K16 natriumis hidroqsidi 3% 1000C 1  
19 K17 natriumis hidroqsidi 2% 1000C 1  
20 K18 natriumis hidroqsidi 2% 1000C 2  

 iukas foTlebisgan boWkos gamoyofisTvis op-
timaluri aRmoCnda natriumis hidroqsidis 3%-
iani xsnariT eqstraqcia, 1000C-ze 1 saaTis ganmav-
lobaSi (nimuSi N K16).

boWkos simtkice gaWimvaze Seswavlil iqna,
rogorc erTeuli boWkos, aseve 10 boWkosgan
Semdgari konis SemTxvevaSi, universaluri simt-
kicis analizatoriT. simtkicis maCveneblebis
Sedarebam qirurgiul abreSumis ZafTan, aCvena
SerCeuli nimuSis maRali simtkice (sakvlevi ko-
nis simtkice aRmoCnda 1.55 kgZ-s, xolo kontro-
lis 1.86 kgZ-s. suraTi #2).

sur. #2. boWkos konis (1), erTeuli boWkos (2),
qirurgiuli Zafis (3) simtkicis maCveneblebi

# AgNO3 gamonaw-
vlili 

Seferiloba 

1 1mM 10 ml Ria 
Seferiloba 

K16 

2 1mM 20 ml Ria 
Seferiloba 

K16 

3 7mM 10 ml Ria 
Seferiloba 

K16 

4 7mM 20 ml muqi 
Seferiloba 

K16 

vercxlis nanonawilakebis biosinTezi fasde-
ba boWkos Seferadebis intensiobiT [4]. aRniS-
nulidan gamomdinare, optimaluria cxrilSi  (#2)
moyvanili #4 pirobebi. me-3 suraTze ki asaxulia
optimaluri pirobebiT biosinTezirebuli ver-
cxlis nanonawilakebiT impregnirebuli boWkos
nimuSis suraTi.

sur. #3. vercxlis nanonawilakebiT impreg-
nirebuli iukas boWkos nimuSi

kvlevis finalur etapze SedarebiT aspeqtSi
Seswavlil iqna iukas gamonawvliliT biosinTe-
zebuli vercxlis nanonawilakebis (#1), vercx-
lis nanonawilakebiT impregnirebuli iukas boW-
kos (#2) da iukas foTlebisgan miRebuli boWkos
(#3) antibaqteriuli aqtivoba. Sedegebi
mocemulia #3 cxrilSi.
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cxrili #3
antibaqteriuli Tvisebebis Seswavlis Sedegebi

SUMMARY

Darchiashvili K., Mosidze E., Ebralidze L., Bakuridze A.

PLANT FIBER COMPOSITE DESIGN,
TECHNOLOGY AND BIOLOGICAL
EVALUATION

TSMU, DEPARTMENT OF PHARMACEUTICAL
TECHNOLOGY

Antimicrobial fabrics are functionally active materials that
can kill microorganisms or inhibit their growth. While devel-
oping antimicrobial properties on textiles, besides being effi-
cient against microorganisms, safety for the consumer and
to the environment is crucial. The article discusses the use
of the antimicrobial compound, silver nanoparticles, in the
preparation of fiber with the mentioned property. The given
article is about determining the optimal conditions for ex-
tracting fiber from Yucca (Yucca Gloriosa L.), developing
antibacterial properties for it and defining biological activity.

A chemical rating approach was selected to extract fiber
from yucca and the optimal conditions for obtaining strong
fiber was determined. To give antimicrobial properties to it
silver nanoparticles were chosen. The eco-friendly method
of biosynthesis using Yucca extract was used to obtain sil-
ver nanoparticles. To impregnate nanoparticles into the fi-
ber, the In situ approach was chosen. Antibacterial proper-
ties of obtained fiber were proved using agar diffusion meth-
od against various pathogenic bacteria.

klinikuri SemTxvevis aRwera

eliava m.,  gigineiSvili q., kacitaZe a.

seboreuli buStovana - SemTxvevis
aRwera

Tssu, kanisa da veneriul sneulebaTa
departamenti

seboreuli buStovana paTologiuri mdgomar-
eobaa, romelic xasiaTdeba buStovani gamo-
nayriT, seboreuli hiperkeratoziT da epider-
misis aSrevebiT.

1926 wels francis senilma da bani aSerma aRw-
eres 11 pacientis klinikuri SemTxveva, romel-
ic xasiaTdeboda erTdroulad seboreuli der-
matitis da wiTeli mglurasTvis damaxasiaTebe-
li niSnebiT. am iSviaT daavadebas mogvianebiT
senir-aSeris sindromi ewoda (1). dRes is aseve
cnobilia seboreuli (eriTemuli) buStovanas
saxelwodebiT. daavadeba xasiaTdeba gamonayris
ganviTarebiT seboreul zonebSi, kerZod, saxe,
cxviri, mkerdis Zvlis midamo, zurgis zeda naw-
ili (1,2).

baqteriuli kulturebi N1 N2 N3 
Streptococcus spp. 3+ R R 

Enterococcus spp. 4+ 2+ R 

E. coli 2+ 2+ 1+ 
Klebsiella spp. 4+ 4+ R 

Staphylococcus aureus 4+ R 2+ 

Shigella Flexneri 4+ R R 
Salmonella tiphimurium 3+ 3+ 2+ 

cxrilis monacemebidan Cans, rom #1 nimuSs -
iukas gamonawvliliT biosinTezebul vercxlis
nanonawilakebs aqvT ufro maRali antibaqteri-
uli aqtivoba, vidre #2 nimuSs - vercxlis nanon-
awilakebiT impregnirebul boWkos. Tumca anti-
baqteriuli aqtivobiT is aRemateba iukas foT-
lebisgan miRebul sufTa boWkos (nimuSi #3),

vercxlis nanonawilakebiT impregnirebul
boWkos dabali aqtivoba, savaraudod, ganpirobe-
bulia boWkosgan vercxlis ionebis Senelebuli
gamoTavisuflebiT (cxrili #3).

daskvnebi: iukas foTlebisagan qimiuri ret-
ingiT miiReba sakmaod mtkice boWko, romlis im-
pregnacia vercxlis nanonawilakebiT SesaZlebe-
lia in situ meTodiT. dadginda, rom vercxlis
nanonawilakebiT impregnirebuli boWkos antibaq-
teriuli aqtivoba aRemateba iukas foTlebisgan
miRebul sufTa boWkos aqtivobas, Tumca nak-
lebia gamonawvliliT biosinTezebuli vercxlis
nanonawilakebis aqtivobaze, rac savaraudod
ganpirobebulia boWkosgan vercxlis ionebis
Senelebuli gamoTavisuflebiT.
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daavadeba iwyeba eriTemul an Seucvlel
fonze serozuli siTxis Semcveli, Txeli safa-
ris mqone (subkornealuri) buStebis gaCeniT,
romlebic swrafad ixsneba, xmeba da ifareba ruxi
an yavisferi qerqis sqeli feniT. es qmnis STabe-
Wdilebas TiTqos pirvelad qerqi warmoiqmna. misi
moSorebis Semdeg Cans mtkivneuli erozia. ni-
kolskis simptomi dadebiTia dazianebul ubanSi.
lorwovani garsebi iSviaTad ziandeba. maTi CarT-
va procesSi cudi prognozuli niSania (1,2).

dermatozis mimdinareoba xangrZlivia, re-
misiebiT, romelic grZeldeba ramdenime Tvidan
ramdenime wlamde. zogjer daavadeba trans-
formirdeba foTlisebr buStovanad, rac Sesa-
Zloa pacientisTvis letalurad dasruldes (1).

diferenciuli diagnozi tardeba wiTel
mWamelasTan (gansakuTrebiT gamonayris cxvirsa
da mimdebare adgilas arsebobisas), seboreul
egzemasTan da vulgarul pemfigusTan.

diagnozi emyareba nikolskis dadebiT simp-
toms, citologiur, histologiur da imunoflu-
orescenciul gamokvlevebs (1,.2).

yvela formis mkurnalobis ZiriTadi saSuale-
baa kortikosteroidebi. amasTan, gansakuTrebiT
kargi Sedegi miiRweva maTi maqsimalurad adre
daniSvnis SemTxvevaSi (1,2,3).

klinikuri SemTxveva. pacienti S.i., 60 w.,
daavadebis 2 Tviani anamneziT. mkurnalobas
itarebda rozaceas diagnoziT. mkurnalobam
Sedegi ar gamoiRo, ris gamoc daavadeba progre-
sirda. uCioda gamonayris arsebobas saxis, gul-
mkerdis da zurgis areSi. subieqturad aRniSnav-
da wvisa da tkivilis SegrZnebas, rogorc da-
zianebul kanze, aseve, xilul lorwovan garseb-
ze. anamnezidan irkveva, rom daavadeba daiwyo
saxis da Tavis Tmiani aris dazianebiT (suraTi #1
a, b), ris Semdegac procesi gavrcelda mkerdsa
da zurgze (suraTi #2 a, b).

obieqturad: eriTemul fonze vlindeboda
Txeli safaris mqone buStebi da eroziebi, rom-
lebic dafaruli iyo yavisferi, ruxi da Savi ma-
siuri qerqebiT. maTi mocilebisas Canda sveli
zedapiri. meoreuli hiperpigmentacia SeimCneo-
da ukve epiTelizirebuli eroziebis adgilas.
dazianebul ubanSi dadebiTi iyo nikolskis sim-
ptomi. piris Rrus lorwovan garsze SeimCneoda
Zlier mtkivneuli TeTri nadebiT dafaruli ero-
ziebi. Tvalis koniuqtiva procesSi ar iyo CarTu-
li.

sisxlis da Sardis analizebi iyo paTologiuri
cvlilebebis gareSe. Sublis marcxena da cxviris
marjvena zedapiridan aRebuli anafxekis cit-
ologiuri gamokvlevisas inaxa epiTeluri ujre-
debis proliferacia, perinuklearuli zoniT, e.w.
akantolizuri ujredebi. pacients daesva di-
gnozi “seboreoli buStovana” da daeniSna mkur-
naloba kortikosteroiduli preparatis kleba-
di sqemiT. Catarebulma mkurnalobam mogvca
dadebiTi Sedegi. pacienti imyofeba dakvirvebis
qveS. misi mdgomareoba sagrZnoblad gaumjobes-
da.
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sur. #1a.
eroziebi dafaruli

yavisferi qerqebiT

sur.#1b.
eroziebi dafaruli

masiuri Savi da yavis-
feri qerqebiT

sur.#2-a.
eroziebi, da-

faruli ruxi, yavis-
feri da Savi qerqe-
biT - meoreuli
hiperpigmentacia

sur.#2-b.
eroziebi, dafaruli

yavisferi qerqebiT -
meoreuli hiperpig-
mentacia
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SUMMARY
CLINICAL CASE REVIEW

Eliava M, Gigineishvili K, Katsitadze A.

SEBORRHEIC PEMPHIGUS – CASE
REVIEW

TSMU, DEPARTMENT OF DERMATOLOGY AND
VENEROLOGY

Seborrheic pemphigus is an overlap syndrome with fea-
tures of lupus erythematosus and seborrheic dermatitis, con-
sequently, its’ differential diagnosis is complicated. Our aim
is to present characteristic clinical features of seborrheic
pemphigus. Rapid assessment and starting pulse therapy
with systemic glucocorticoids is essential because sebor-
rheic pemphigus tends to transform into pemphigus folia-
ceus and sometimes an outcome can be fatal for the patients.
We present a clinical case of a 60-year-old patient. He com-
plained about the rash, which appeared on his face, chest
and upper back. Subjective complaints were pain and burn-
ing sensation in affected areas. Objective findings were: on
erythematous base were notable flaccid bullae and eroded
lesions covered with dark colored crusts. After the crust
removal, wet surfaces appeared. Secondary hyperpigmenta-
tion was remarkable in areas, where erosions were already
epithelialized. At the site of lesions, Nickolsky sign was pos-
itive. Complete blood cell count and urinalysis were within
normal limits. The cytologic pattern was characterized by
acantholysis.

klinikuri SemTxvevis aRwera

vaSaymaZe n.3,  bokuCava m.1,2,  furcxvaniZe T.3,
yuraSvili g.3,  kuzmenko v.3

aortis fuZis, aRmavali aortisa da
naxevarrkalis  ganmeorebiTi Canacvleba
sarqvelSemcveli qsenoperikardiuli
graftiT  msubuq hipoTermiaSi
proTezismieri  infeqciis dros

Tssu, sisxlZarRvTa qirurgiis  departamenti1,
boxuas sax. kardiovaskularuli centri2,
dasavleT saqarTvelos gulis centri3

aortis infeqciebi, gansakuTrebiT proTezu-
li endokarditebi mZime  daavadebaa, romlis
drosac sikvdilianoba 75%-s aRwevs [1, 14]. pro-
Tezis infeqciebi Ria qirurgiuli Carevisas daax-
loebiT 5%-Si gvxvdeba, endovaskularuli
Carevebisas ki - daaxloebiT 1%-Si [2, 3]. proTez-
ismieri infeqciebis mkurnaloba Tanamedrove
kardiovaskuluri qirurgiis seriozuli
gamowvevaa, romlis sirTule dakavSirebulia ara-
marto ganmeorebiT operaciasTan (masiur Sexor-

cebebi), aramed pacientebis kritikul zogad
mdgomareobasTan. pacientebs xSirad  aqvT sef-
sisi garTulebuli organoTa ukmarisobiT.

aortis fuZis Canacvleba proTezismieri in-
feqciis dros  SesaZlebelia sxvadasxva meTodis
gamoyenebiT:

1. xelovnuri (sinTezuri masalis) konduit-
grafti; 2. homografti, 3. qsenogafti.

diskusia implantirebadi masalis SerCevasTan
dakavSirebiT wlebis manZilze grZeldeba, Tum-
ca rigi kvlevebi adasturebs biologiuri masa-
lis upiratesobas [4-6]. xaris perikardisa da bi-
ologiuri sarqvelisgan formirebuli konduit-
grafti warmoadgens inovaciur alternativas,
Cveni azriT, mTeli rigi upiratesobebiT. ker-
Zod, sinTezuri masalis minimaluri Semcvelo-
biT, Sesabamisad infeqciisadmi medegobiT, aor-
tis didi zomis erTiani CanacvlebiT, anastomo-
zebisa da nakerebis simciriT, igi martivad
damzadebadi da xelmisawvdomia.

preoperaciuli monacemebi:
pacientis asaki - 69 w., mamakaci. anamnezi: 5 wlis

win Stanford A tipis aortis ganSrevebadi anevriz-
ma, ris gamoc Catarebuli aqvs aortis fuZis, aR-
mavali aortisa da rkalis naxevaris Canacvleba
biologiuri sarqvlisa da xazovani proTezisgan
formirebuli konduitgraftiT (SJM Epictm 27mm,
Jotec 32 mm). 2 Tvis win diagnostirebuli iqna COV-
ID-19, stacionaruli mkurnalobis aucileblobiT
specializebul klinikaSi, gamoxatuli pulmona-
luri infiltraciebis fonze pacienti saWiroeb-
da invaziur ventilacias. stacionaruli mkur-
nalobisas ganuviTarda iSemiuri insulti mar-
jvenamxrivi hemipareziT. klinikidan gaweris Sem-
deg pacients aReniSneboda rekurentuli febri-
luri cxeleba, ris gamoc momarTa Cvens klini-
kas.

eqokardiografiuli kvleviT, proTezirebu-
li aortis kedelTan sinotubuluri SesarTavis
saproeqciod isaxeboda momatebuli eqogenobis
flotirebadi struqturebi, ultrabgeriTi semi-
otikiT Seesabameboda vegetaciebs. pacientis
hospitalizaciisas, cxelebis fonze, aRebuli
iqna sisxli baqteriologiur kvlevaze da daew-
yo antibiotikoTerapia (meronemi, gentamicinisa
da vankomicini, kombinaciiT). aortis sarqvelze
arsebuli mZime naklovanebisa da sarqvlis kare-
debze arsebuli moZravi vegetaciebis (embo-
lizaciis maRali riskiT) gaTvaliswinebiT, gada-
wyda saswrafo qirurgiuli Careva, sasicocxlo
CvenebiT.

qirurgiuli teqnika:
operaciis msvlelobisas moxda ucxo masalis

sruli amokveTa saRi qsovilebis farglebSi (su-
raTi ##1-4). biologiuri qsenoperikadiuli kon-
duitgraftis formireba moxda xaris perikar-
diumisgan (SJMtm Pericardial Patch with Encaptm Technol-
ogy), standartuli zomiT 9x14sm. aortis rgoli
gaizoma standartuli sarqvlis sazomiT.
perikardiuli konduitgraftis diametri gan-
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isazRvra +5 mm-iT. milis formireba moxda 4/0 po-
lipropilenis Zafis uwyveti orSriani nakeriT
mTels sigrZeze. milis dasawyisSi 4/0 polipro-
pilenis ZafiT Caekera biologiuri sarqveli-SJM
Epictm 27mm (suraTi #5). sabolood formirebuli
konduiti Cainerga aortis rgolSi 2/0 eTibondis
kvanZovani nakeriT plejetebze epianularulad.
koronaruli ostiumebi Caekera bioproTezSi 5/0
polipropilenis gamoyenebiT. konduitis sigrZe
sakmarisi iyo distaluri anastomozis pirdapir
gasaformeblad aortis rkalTan 4/0 prolenis uw-
yveti nakeris gamoyenebiT (suraTi #6).

sur.#3.
eqsplantirebuli biosaqveli vegetaciebiT

sur. #1.
inficirebuli xazovani proTezis eqsplantacia

sur.#2.
sarqvlovani proTezis eqsplantacia

sur.#4.
eqsplantiebuli biosarqvlis ukana zedapiri

da aRmavali aortis proTezi

sur. #5.
sarqvelSemcveli qsenoperikadiuli kon-

duitgraftis formireba
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sur. #6.
implantirebuli sarqvelSemcveliqseno-

perikadiuli konduitgrafti

qirurgiuli detalebi:
pacients qirurgiuli Careva Cautarda

saswrafo reJimSi, sasicocxlo CvenebiT. arteri-
uli kanulacia marjvena laviwqveSa arteriis gav-
liT. sisxlis xelovnuri mimoqcevis  dro - 235
wT, aortis gadaWeris dro - 176 wT, distaluri
aortis anastomozis Sesasruleblad gamoyene-
buli iqna msubuqi hipoTermia 32°C cirkulaci-
uli aresti, Tavis tvinis unilatelaruli per-
fuziis fonze - dro 15 wT da daRmavali aortis
perioduli perfuziiT, balonuri kanulis gamoy-
enebiT pirveli 6 wuTis ganmavlobaSi.

gamosavali:
postoperaciulad, Seferxebuli gaRviZebis

fonze, pacientis safexurobrivi viningi da sa-
sunTqi aparatidan moxsna SesaZlebeli gaxda mx-
olod me-5 dRes. gamoxatuli deliriumisa da
zogadi sisustis fonze, periodulad, pacienti
saWiroebda arainvaziur respiraciul mxardaW-
eras. axali nevrologiuri deficiti postoper-
aciul periodSi ar dafiqsirebula. postoperaci-
ulad ganviTarebuli Tirkmlis ukmarisoba
daemorCila medikamentur mkurnalobas da dial-
izis Catarebis aucilebloba ar damdgara. preop-
eraciul sisxlis baqteriologiasa da intraop-
eraciul masalaSi  dafiqsirda erTi da igive kul-
tura Enterococcus Faecalis.  operaciis Semdgomi an-
tibiotikoTerapia warimarTa mgZnobelobis Sesa-
bamisad. Terapiis xangrZlivoba iyo 6 kvira. paci-
entis mobilizacia da palataSi gadasvla Sesa-
Zlebeli gaxda me-14 dRes. dinamikaSi eqokardi-
ugrafiuli kontroliT aortuli  konduiti
struqturuli cvlilebebis gareSe, gulis kumS-
vadi funqcia Senaxuli. rekonvalescenciis peri-
odi normalur ganyofilebaSi warimarTa
garTulebebis gareSe da pacienti 24-e dRes dam-
akmayofilebel mdomareobaSi gaewera klini-
kidan.

Semdgomi dakvirvebis 6 Tvis ganmavlobaSi
ganmeorebiTi infeqciis niSnebi da sarqvlisa da
aRmavali aortis  eqoskopiuri cvlilebebi ar
gamovlenila.

aortis fuZis Canacvlebis/bentalis proce-
duris Semdgom proTezis infeqciuri endokardi-
tis qirurgiuli mkurnaloba Teoriulad SesaZ-
lebelia sxvadasxva proTezis implantaciiT:

I. xelovnuri konduitgrafti: a) meqanikuri
sarqveli xazovan proTezTan erTad, polies-
teri, poliureTani, antibiotikiT an vercxliT
dafaruli [17].

b) biologiuri sarqveli, plus xazovani pro-
Tezi (Biovalsalvatm, Supra G.) [15]. xelovnuri kon-
duitgraftebi gamoirCevian xangrZlivi medego-
biT, Tumca saWiroeben mudmiv antikoagulaciur
Terapias, xasiaTdebian infeqciebisadmi Sedare-
biT dabali  rezistentobiT. savaraudod, rac
ufro maRalia xelovnuri masalis Semcveloba
konduitgraftSi,  miT ufro izrdeba proTezis
inficirebis riski [5,11].

II. homografti (gvamuri grafti, autografti/
rosis operacia) [10,12].

homograftebi imunologiurad yvelaze SeT-
avsebadi biomasalebia, Tumca Znelad xelmisawv-
domia. rosis operacia  (pulmonuri arteriis
fuZis autotransplantacia) masStaburi Carevaa
da mniSvnelovnad zrdis garTulebebis risks
[10,12]. praqtikulad, proTezis endokarditebi-
sas standartul meTodad iTvleba qsenograft-
is an homograftis implantacia, amasTan, ho-
mograftebis gamoyenebisas aRwerilia proTezis
struqturis adreuli kalcifikaciis SemTxveve-
bi [11].

III. qsenografti (Free Style Medthronic, Edwards
Prima Plus, Biointegral).

Cvens mier gamoyenebuli qsenoperikardiuli
sarqvelSemcveli konduitgrafti aris SesaniS-
navi saSualeba, romelsac aqvs bevri dadebiTi
mxare [9,11], kerZod:

1. martivad Sesaqmneli konstruqciaa, mis
formirebas mxolod ramdenime wuTi sWirdeba da
amiT gulis iSemiis dro mniSvnelovnad ar icvle-
ba. konduiti ikereba aortis rgolis zomis Sesa-
bamisad da misi xazovani nawilis diametri var-
irebis da aortis rkalis darCenil segmentis di-
ametrTan srul SesabamisobaSi moyvanis saSuale-
bas iZleva;

2. xelovnuri masalis dabali Semcveloba. mar-
Talia, Cvens kombinaciaSi aortis sarqvlis pro-
Tezs aqvs xelovnuri masala (sarqvlis sayrdeni
aparati), magram Tu gaviTvaliswinebT qirurgiu-
li Carevis masStabs (sarqvlis, fuZis, aRmavali
nawilis da rkalis naxevris Canacvlebas), xe-
lovnur masalis Semcveloba yvelaze naklebia
bazarze arsebul sxva alternativebs Soris (bi-
ologiuri konduitebis sigrZe sakmaod moklea da
xSirad saWiroeben damatebiT xazovani proTeze-
biT dagrZelebas);
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3. nakerebis/anastomozebis simcire, anasto-
mozebis hermentuloba. Seqmnili sarqvelSemcve-
li konduitgrafti sakmarisi sigrZisaa aortis
rgolsa da aortis rkals Soris pirdapiri inter-
ponirebisTvis. Sesabamisad, saWiroebs nakleb
anastomozebs da nakerebs. amasTan, qseno-
perikardiumis qsovilis Semxebi zedapirebis
kontaqti ufro mWidro da hermetulia, nakeris
xvrelebidan da xazidan sisxldenebi mniS-
vnelovnad naklebia, rac mravlobiTi adhezi-
oliziT ganpirobebuli sisxldenebisa Tu
hemolizis, Tirkmlis ukmarisobis, aseve, intra-
operatiul hipoTermiiT ganpirobebul koagu-
lopaTiis SemTxvevaSi gansakuTrebul mniS-
vnelobas iZens;

4. biologiuri masalebi gamZleobiT mniS-
vnelovnad Camouvardeba xelovnur graftebs
[7,12]. Tumca, infeqciuri procesebisadmi mede-
goba mniSvnelovnad aRemateba arsebul mocemu-
lobas [5].   bolo wlebSi gamoqveynebul kvleveb-
Si qsenoperikardiumisgan Seqmnil konduitebSi
dafiqsirda kalcifikaciisa da struqturuli
degradaciis, aseve, proTezis infeqciis dabali
maCvenebeli  [11]. dinamikaSi aRmavali aortis di-
ametri rCeboda stabiluri, Semdgomi dilataci-
is gareSe.  isi komplaensi Zalian axlos dgas na-
tiuri aortis maxasiaTeblebTan [16];

5. xelmisawvdomoba da xarjTefeqturoba.
xaris perikardi standartul zomebSia xelmis-
awvdomi, mravalmxriv gamoyenebadia da ar
saWiroebs, xazovani proTezebis msgavsad, sxva-
dasxva zomebSi dasawyobebas. amasTan, xar-
jTefeqturia. dRes arsebuli lojistikuri
gamowvevebis fonze (saoperacio masalebis mo-
wodebasTan arsebuli sayovelTao sirTuleebi),
kidev erTxel xazs usvams aRniSnuli meTodis
xelmisawvdomobas. is saukeTeso saSualeba xde-
ba, aramarto ganviTarebad qveynebSi, proTez-
ismier endokarditebis droul qirurgiul mkur-
nalobaSi;

6. negatiur mxares warmoadgens xazovani nawi-
lis sigrZis swori gaTvla. proTezis Sekervis
Semdeg misi damokleba rTulia,  gverdiTi uwyve-
ti nakeris gaxsnis gamo.

daskvna: xaris perikardiumisganda bi-
ologiuri sarqvlisgan formirebuli konduit-
grafti aris, saoperacio darbazSi martivad da
mokle droSi,  pacientis aortis zomebTan Sesa-
bamisobaSi damzadebadi kostruqcia, romelic,
erTeuli klinikuri gamocdilebis safuZvelze,
SeiZleba alternatiuli efeqturi mkurnalobis
meTodad iqnas ganxiluli proTezismieri en-
dokardite-bis droul mkurnalobaSi. is
saWiroebs, rogorc grZelvadiani Sedegebis Ses-
wavlas, ise multicentruli gamocdilebis anal-
izs.
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SUMMARY
CLINICAL CASE REVIEW

Vashakmadze N.3, Bokuchava M.1,2, Purtskhvanidze T.3,
Kurashvili G.3, Kuzmenko V.3

REDO AORTIC ROOT-, ASCENDING
AORTA- AND HEMIARCH
REPLACEMENT WITH SELF-MADE
VALVED XENO-PERICARDIAL GRAFT
IN MILD HYPOTHERMIA FOR
TREATMENT OF GRAFT INFECTION

TSMU, DEPARTMENT OF VASCULAR SURGERY1, BOKHUA
CADIOVASCULAR CENTRE2, WEST GEORGIA HEART
CENTRE3,

Objective: We are presenting a conceptually new ap-
proach involving the use of a self-made xeno-pericardial graft
in combination with biological aortic valve prosthesis in pa-
tients with prosthetic endocarditis.

Method: In case of proven prosthetic infective endocardi-
tis after aortic root replacement our strategy includes com-
plete explantation of the infected vascular prosthesis and
valve, forming a new vascular tube from bovine pericardium
corresponding to the dimensions of the aortic annulus and
ascending aorta and sewing a new biological valve into it.

The procedure was performed under short circulatory
arrest with unilateral brain perfusion in mild hypothermia.

Results: During surgery the aortic root, ascending aorta
and hemiarch were replaced using a xenopericardial valved
graft. The length of the stay in ICU and general ward was 24
days. No early and late neurological deficits were found.
Follow Up time was 6 months. The course of antibiotic ther-
apy was completed in 6 weeks. At the follow up no signs of
repeated infection as well as structural changes of the valve
were found.

Conclusions: Implantation of self-made xenopericardial
valved graft is an innovative strategy and represents a safe
alternative for prosthetic infective endocarditis. The short-
term results of this approach are excellent, although further
studies are needed to confirm positive medium and long-
term results in large cohorts. Self-made valved xenopericar-
dial grafts are readily available, off the-shelf, easy to assem-
ble and durable alternative for the replacement of all aortic
segments from the root till arch.

vefxvaZe n.1,  xorbalaZe m.2,  kugoti i.2,
cxovrebaZe n.1,  qoCoraZe-marRiSvili T.2

atmosferuli haeris xarisxis Sefaseba
saqarTvelos did qalaqebSi (2019-2021w.w.)

Tssu, higienisa da samedicino ekologiis
departamenti1, janmrTelobis xelSewyobis
departamenti2

atmosferuli haeris dabinZureba, rac, sam-
wuxarod, sul ufro seriozul masStabebs iZens
mTels msoflioSi, uaryofiTad aisaxeba eko-
sistemaze, adamianis janmrTelobaze da mniS-
vnelovan problemas uqmnis mTlianad civilize-
bul  samyaros. swored amis gamo, globaluri daT-
bobiT da klimatis cvlilebiT gamowveuli prob-
lemebis gadawyveta moiTxovs yvela qveynis gada-
wyvetilebis mimRebi mxareebis erTobliv Zal-
isxmevas da optimaluri gzebis Ziebas mdgomare-
obis gaumjobesebis mizniT  (2; 3; 5).

globalur daTbobas SeuZlia Secvalos Cveni
planeta, rac uzarmazar socialur, politikur
da ekonomikur problemebs qmnis. aRniSnuli ga-
napirobebs adekvaturi RoniZiebebis droulad
gatarebis aucileblobas temperaturis mzardi
matebis SesaCereblad.

globaluri daTbobis mizezi xSirad xdeba e.w.
saTburis efeqti. mocemuli termini gamoiyeneba
atmosferuli airebis dagrovebis Taviseburebe-
bis asaxsnelad. atmosferoSi arsebuli nax-
SirorJangi, wylis orTqli, ozoni da sxva airebi
moqmedebs saTburis minebis msgavsad da xels
uwyobs dedamiwis axlomdebare troposferoSi
siTbos dagrovebas. atmosferos dabinZurebis
wyaros mZime Tu msubuqi mrewvelobis sawarmoe-
bi da Sidawvis Zravebi – avtomanqanebi, TviTm-
frinavebi da sxva saxis organul sawvavze mo-
muSave transporti warmoadgens, romelTa
moZraobis procesSi xdeba didi raodenobiT CO

2
-

s (naxSirorJangis) da sxvadasxva mavne airebis
gamoyofa, romelic xels uwyobs garemos Sedar-
ebiT maRali temperaturis SenarCunebas (4; 11).

dabali da saSualo Semosavlis mqone qveynebi,
iq, sadac mWidro dasaxlebaa da mosaxleobis
raodenoba qalaqebSi 100000-s aWarbebs, 97%-Si ver
akmayofilebs janmrTelobis msoflio orga-
nizaciis minimalur standartebs haeris xarisxTan
dakavSirebiT. maRalganviTarebul, qveynebSi ki
aseTi qalaqebis wili mxolod 29%-s Seadgens (7).

literaturuli wyaroebi  (12) adastureben,
rom dedamiwaze yoveli 10 adamianidan 9 dabin-
Zurebul haers sunTqavs. janmrTelobis msof-
lio organizaciis  monacemebiT, garemos dabin-
Zureba globaluri safrTxea da yovelwliurad
7 milionamde adamianis daRupvas iwvevs. sikvdi-
lis gamomwvev mizezebs Soris dabinZurebuli
haeri meoTxe adgils ikavebs. es cifri bevrad
aRemateba pandemiis periodSi COVID-19-iT
gamowveul sikvdilianobas. haeris dabinZureba
seriozul finansur da ekonomikur problemeb-
sac qmnis. amas mowmobs msoflio bankis monaceme-
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bi, romlis mixedviTac haeris dabinZurebas mTe-
li msofliosTvis 225 miliardi dolaris zarali
moaqvs weliwadSi (8).

haeris dabinZureba evropis regionSi sikvdil-
ianobis zrdis seriozul mizezs warmoadgens da
yvela mizeziT gamowveuli sikvdilianobis 1,8-
6,4%-s Seadgens. haeris erT-erTi, janmrTelo-
bisTvis metad saSiSi, damabinZurebelia myari
Sewonili nawilakebi, romelTa koncentraciasa
da zomebs udidesi mniSvneloba aqvs atmosfer-
uli haeris higienuri SefasebisTvis. EPA (Environ-
mental Protection Agency - garemos dacvis saagento)
yuradRebas amaxvilebs nawilakebze, romelTa
diametri 10 mikroni da naklebia, romelsac “in-
halaciis uxeS nawilakebs~ uwodeben. am jgufSi
Sedis kidev ufro “wvrili nawilakebi~, romelTa
diametri ar aRemateba 2,5 mikrons. es nawilakebi
cnobilia rogorc PM

10
 da PM

2.5
 (8; 9; 10).

atmosferuli haeris zogadi higienuri daxasi-
aTebisas aucilebelia misi fizikuri, qimiuri da bi-
ologiuri maxasiaTeblebis Sefaseba, romelTa amom-
wuravi analizi mogvcems pasuxs Cveni qalaqebis at-
mosferuli haeris sanitariul mdgomareobaze.

saqarTvelos didi qalaqebisTvis - Tbilisi,
quTaisi, baTumi, sadac uxvad gvxvdeba Sidawvis
Zravaze momuSave avtotransporti, romelic
warmoadgens haeris dabinZurebis ZiriTad
wyaros. xolo msxvil industriul qalaqebSi,
rogoricaa zestafoni da rusTavi, avtotrans-
portis gamonabolqvs emateba samrewvelo gamon-
abolqvic (1).

msubuqi da maRali gamavlobis avtotranspor-
tis gamonabolqvi Seicavs formaldehids, ben-
zols, naxSirwyalbadebs da haeris damabin-
Zurebel sxva saSiS ingredientebs, romelTa didi
nawili kancerogenuli TvisebebiT xasiaTdeba.

haerSi damabinZurebeli nivTierebebis donis
gasazomad saukeTeso standartia haeris xaris-
xis indeqsi - AQI. es standarti emyareba nawilake-
bis (PM

2.5
 da PM

10
), 

 
ozonis (O

3
), azotis dioqsidis

(NO
2
), gogirdis dioqsidis (SO

2
) da naxSirbadis

monooqsidis (CO) emisiebis gazomvas.
unda aRiniSnos, rom koronavirusis pandemi-

am msoflio masStabiT, maT Soris saqarTveloSic,
gamoiwvia haeris xarisxis gaumjobeseba, rac, sa-
gangebo mdgomareobis SemoRebis gamo, samrewve-
lo obieqtebis gaCerebiT da transportis na-
kadebis SemcirebiT aixsneba (6).

Cvens qveyanaSi 2016 wlidan daiwyo haeris
xarisxis araavtomaturi sadgurebis Canacvleba
Tanamedrove avtomaturi sadgurebiT da weli-
wadSi oTxjer xorcieldeba haeris xarisxis kon-
troli winaswar gansazRvrul  wertilebSi
saqarTvelos mTel teritoriaze, romelic
gulisxmobs azotis da gogirdis dioqsidis, ozo-
nis da benzolis Semcvelobis gamokvlevas.

kvlevis mizans warmoadgenda saqarTvelos
didi qalaqebis - Tbilisis, quTaisis, rusTavis,
baTumis da zestafonis, atmosferuli haeris
xarisxis Seswavla da misi higienuri analizi.

rogorc zemoT iyo aRniSnuli, haerSi damab-
inZurebeli nivTierebebis donis Sesafaseblad
saukeTeso standartia haeris xarisxis indeqsi -
AQI, romelic emyareba Sewonili myari nawilake-
bis (PM

2,5
 da PM

10
) da haeris universaluri damab-

inZureblebis - ozonis, azotis da gogirdis dio-
qsidis da naxSirbadis monooqsidis - koncen-
traciis gansazRvras.

haerSi arsebuli mavne nivTierebebis da Se-
wonili nawilakebis koncentraciis Seswavla-an-
alizi Catarda saqarTvelos xuT did qalaqSi -
Tbilisi, rusTavi, quTaisi, baTumi da zestafo-
ni. haeris xarisxis monitoringi warmoebda
rogorc avtomaturi sadgurebis, aseve, mobilu-
ri jgufebis meSveobiT. kvlevis procesSi gamoy-
enebul iqna  garemos erovnuli saagentos monace-
mebi  atmosferul haerSi damabinZureblebisa da
Sewonili nawilakebis Semcvelobis Sesaxeb.

q. Tbilisis atmosferuli haeris permanentu-
li analizi xorcieldeba xuT lokaciaze: wereT-
lis gamziri, al. yazbegis gamziri, varkeTili,
vaSlijvari da ilias baRi. kvlevebi, aseve, mim-
dinareobs q. rusTavSi - baTumis quCaze, q.
quTaisSi - i. asaTianis quCaze, q. baTumSi - abuse-
riZis quCaze da zestafonSi - CikaSuas quCaze.

q. Tbilisis a. wereTlis gamzirze haeris
xarisxis kvlevis monacemebiT, 2019 wels myari
nawilakebis (PM

10
) koncentracia normas 1.3-jer

aRemateboda. 2020 wlisTvis es niSnuli TiTqmis
gauTanabrda normas da 42 mkg/m3 Seadgina (norma -
40 mkg/m3) (cxrili #1).

2021 wlidan ki PM
10

-is saSualo maCvenebeli
normis farglebSia. aRniSnuli faqti, savarau-
dod, ukavSirdeba SezRudvebis, e.w. loqdaunis
SemoRebas, ris gamoc transportis moZraoba ar
iyo intensiuri (cxrili #1).

wereTlis gamzirze, aseve, maRali iyo NO
2
-is

koncentracia, romelic 2019 wels - 57 mkg/m3,
xolo 2021 wels 71 mkg/m3 Seadgenda, rac dasaS-
vebs 1,8-jer aRemateboda.

al. yazbegis gamzirze 2019 wels haerSi Sewoni-
li nawilakebis (PM

10
) koncentracia 42 mkg/m3-s

Seadgenda, rac dasaSvebs (40 mkg/m3) mcired aRe-
mateboda. 2020 wels adgili hqonda aRniSnuli
maCveneblis klebas 35 mkg/m3-mde, Tumca 2021 wl-
isTvis isev mcired gadaaWarba normas da 42 mkg/m3

Seadgina. sxva danarCeni monacemebis mixedviT,
yazbegis gamziris haerovani garemos xarisxob-
rivi maCveneblebi wliuri normis farglebSi iyo.
aqve unda aRiniSnos, rom arc ise iSviaTad aris
gamorCeuli dReebi, rodesac (PM

10
) koncentra-

cia sakmaod maRalia. es, Cveulebriv, xdeba av-
totransportis gansakuTrebiT intensiuri
moZraobis pirobebSi.

varkeTilSi, ilias baRsa da vaSlijvarSi
Catarebuli kvlevis monacemebis mixedviT, haer-
Si PM

10 
nawilakebis Semcveloba normis fargleb-

Si iyo. Tumca 2020 wels ilias baRSi adgili hqon-
da Sewonili nawilakebis koncentraciis zrdas
1,2-jer.
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q. rusTavi jer kidev rCeba haeris sakmaod se-
riozuli dabinZurebis zonad, sadac maRalia
rogorc PM

10
, aseve, PM

2,5
 koncentracia. 2019 wli-

saTvis PM
10

 nawilakebis Semcveloba 1,8-jer, 2020
wels - 1,6-jer da 2021 wels - 1,5-jer aRematebo-
da dasaSvebs. 2020 wels, aseve, dafiqsirda PM

2,5

maRali maCvenebeli - 35 mkg/m3, romelic Semdgom
wlebSi Semcirda da normis farglebs daubrun-
da. 2019 wels maRali iyo ozonis koncentraciac
- 124 mkg/m3, romelic 2020 da 2021 wlebSi, aseve,
dasaSveb sidideebs daubrunda.

sayuradReboa q. zestafonis haerSi Sewonili
nawilakebis koncentracia, romelic rogorc
PM

10
-Tan, aseve, PM

2,5
-Tan mimarTebiT orjer

aRemateboda dasaSveb sidideebs. am lokaciaze,
aseve, maRali iyo manganumis dioqsidis Sem-
cveloba, romelic, 2019 wlis monacemebiT, 0,012
mkg/m3-s, 2021 wels ki - 0,013 mkg/m3-s Seadgenda da
normaze meti iyo TiTqmis 3-jer.

q. quTaisSi 2019 wels dafiqsirda PM
10

 maRali
maCvenebeli - 48 mkg/m3,  romelic Semdgom wlebSi
normis farglebSi dabrunda. PM

2,5 
Sewonili naw-

ilakebis koncentracia ar aRemateboda dasaS-
vebs, Tumca aq adgili hqonda tyviis Seemcvelo-
bis matebas (cxrili #1).

haeris xarisxis maCveneblebis mixedviT, q. ba-
TumSi Sewonili nawilakebis emisia 2019-dan 2021
wlamde normis farglebSi iyo. igive iTqmis azo-
tisa da gogirdis dioqsidis, naxSirbadis monoo-
qsidisa da ozonis koncentraciaze, rac, iseve,
rogorc saqarTvelos sxva did qalaqebSi (q.
quTaisi, q. zestafoni da q. TbilisSi umetes loka-
ciebze) ZiriTadad normis farglebSi iyo.

haeris xarisxis maCveneblebis SefasebiT
irkveva, rom gamokvleul qalaqebSi aRniSnuli
maCveneblebi ZiriTadad dasaSvebi sidideebis
farglebSi iyo an mcired aRemateboda maT, Tum-
ca iyo iseTi dReebic, rodesac ama Tu im damabin-
Zurebli nivTierebis  koncentracia sakmaod ma-
Rali aRmoCnda da normas TiTqmis samjerac ki
aWarbebda. konkretuli dReebis mixedviT, magal-
iTad, q. TbilisSi, al. yazbegis gamzirze
22.06.2022-s PM

10
-is emisia 169 mkg/m3 Seadgenda,

rac dasaSvebs samjer aRemateboda. magram iyo
dReebic, rodesac PM

10
-is koncentracia normis

qveda zRvars ar aWarbebda. aRniSnulis gaTval-
iswinebiT, haeris xarisxis saSualo wliuri
maCveneblebi qmnis mxolod zogad warmodgenas
haerovani garemos mdgomareobaze da, ra Tqma
unda, ver iZleva zust yoveldRiur informacias.

cxrili #1
haeris dabinZurebis maCveneblebi saqarTvelos did qalaqebSi

(saSualo wliuri koncentraciebi (2019-2021ww.)
qalaqi sadguri, 

lokacia 
wlebi PM10 

(mkg/m3) 
PM2.5 
(mkg/m3) 

NO2 

(mkg/m3) 

SO2 

(mkg/m3) 
CO 
(mg/m3) 

O3 

(mkg/m3) 

MnO2 Pb 

Tbilisi wereTlis 
gamziri 

2019 52.0 23.0 57.0 25.0 1.5 53 - - 
2020 42.0 21.0 24.0 22.4 0.4 68.6 - - 

2021 34.0 14.0 71.0 10.0 1.5 57.0 - - 
yazbegis 
gamziri 

2019 42.0 16.0 35.0 1.8 0.5 71.0 - - 
2020 35.0 17.0 13.0 2.54 0.2 - - - 
2021 42.0 15.0 15.0 1.3 0.3 73.0 - - 

varkeTili 2019 38.0 18.0 - 7.0 0.8 81.0 - - 
2020 39.0 19.0 9.0 3.5 0.5 - - - 

2021 35.0 2.5 17.0 5.0 0.5 52.0 - - 
ilias 
bari 

2019 32.0 - - 0.5 0.7 - - - 
2020 44.0 23.0 29.0 1.27 0.7 20.3 - - 
2021 34.0 19.0 30.0 25.0 - 118.0 - - 

vaSlij-
vris  
moZravi 
sadguri 

2019 36.0 19.0 38.0 0.7 0.3 73.0 - - 
2020 32.0 17.0 32.0 1.32 0.5 83.3 - - 
2021 - - - - - - - - 

quTaisi asaTianis  
quCa 

2019 48.0 18.0 - - - - - 0.09 
2020 33.0 16.0 - - - - - - 
2021 30.0 19.0 31.0 0.9 - 25.0 - - 

baTumi abuseriZis  
quCa 

2019 38.0 18.0 61.0 0.1 0.1 5.0 - - 
2020 37.0 18.0 37.0 0.44 - 17.0 - - 

2021 20.0 11.0 9.0 0.5 1.4 17.0 - - 
rusTavi baTumis 

quCa 
2019 71.0 18.0 50.0 1.8 3.7 124.0 - 0.11 
2020 64.0 35.0 27.0 0.58 0.5 80.0 - - 
2021 60.0 25.0 20.0 17.0 - 85.0 - - 

zestafoni CikaSuas  
quCa 

2019 78.0 50.0 0.11 0.2 4.0 - 0.012 - 
2020 - - - - - - - - 
2021 - - - - - - 0.013 - 

norma   40.0 25.0 40.0 120.0 10.0 120.0 0.004 - 
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miuxedavad imisa, rom, arsebuli monacemebis
mixedviT, Seswavlil teritoriebze haeris
xarisxis mdgomareobas ver miviCnevT sagangaSod,
udavod aucilebelia seriozuli zomebis gatare-
ba atmosferul haerSi Sewonili myari nawilake-
bis (PM

2,5
 da PM

10
) da mavne minarevebis koncen-

traciis Semcirebis mizniT. amisTvis, pirvel rig-
Si, aucilebelia saqarTvelos did qalaqebSi saav-
tomobilo moZraobis mowesrigeba, dizelis
Zravebis mqone avtomanqanebidan eleqtro- an
hibriduli Zravebis gamoyenebaze gadasvla.
qalaqebSi, sadac ganviTarebulia mrewveloba,
satransporto gamonabolqvebis kontrolTan
erTad, aseve, aucilebelia samrewvelo sawarmoe-
bze zedamxedvelobis gazrda, rac uzrunvely-
ofs am sawarmoTa gamonabolqvebis da maTi atmos-
ferul haerSi moxvedris Semcirebas. imis gaTval-
iswinebiT, rom naxSirorJangi warmoadgens haeris
dabinZurebis integralur maCvenebels, sasurve-
lia misi (CO

2
-s) emisiis permanentulad gan-

sazRvra kidev damatebiT, gonivrulad SerCeul
adgilebSi, rac ufro naTel warmodgenas Seqmnis
haerovani garemos xarisxze.
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SUMMARY

Vepkhvadze N.1, Khorbaladze M.1, Kugoti I.2,
Tskhovrebadze N.1, Kochoradze-Margishvili T.2

ASSESSMENT OF AMBIENT AIR
QUALITY IN BIG CITIES OF GEORGIA
(2019-2021)

TSMU, DEPARTMENT OF HYGIENE AND MEDICAL
ECOLOGY1, DEPARTMENT OF HEALTH PROMOTION2

 The aim of the study was assessment of air quality in the
big cities (Tbilisi, Kutaisi, Rustavi, Batumi, Zestaphoni) of
Georgia. According to available data, we cannot consider
the air condition to be alarming, however, it is still necessary
to take further steps to reduce concentration of total sus-
pended particulate matter (PM 

2,5
 and PM 

10
) and harmful

impurities in the ambient air. For this in big cities of Georgia
it is essential to regulate traffic and to give priority to electric
and hybrid engines. In cities where is highly developed in-
dustry along with traffic emissions control increasing super-
vision over industrial enterprises is unavoidable. Consider-
ing that CO

2
 is the major indicator of air pollution permanent

control is desirable in vulnerable places, which will create a
clearer picture of ambient air quality.
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mindobili profesiuli saqmianoba -
inovacia samedicino ganaTlebaSi

Tssu, akademiuri ganviTarebis da
strategiuli dagegmvis departamenti1,
higienisa da samedicino ekologiis
departamenti2

Sesavali
nebismieri qveynis keTildReoba, pirvel yov-

lisa, damokidebulia mosaxleobis janmrTelo-
bis dacvis da ganaTlebis xarisxze. Sesabamisad,
samedicino ganaTlebis samive safexuris (diplo-
mamdeli, diplomisSemdgomi ganaTlebis da uw-
yveti profesiuli ganviTarebis) mudmivi sruly-
ofa da uwyvetobis uzrunvelyofa dResac mniS-
vnelovan gamowvevad rCeba.

ukanaskneli aTwleuli xasiaTdeba mniSvnelo-
vani reformebiT samedicino ganaTlebaSi - Tu
gasul saukuneSi eqimis momzadebisas ZiriTadi
yuradReba eqceoda codnis pasiur gadacemas (e.w.
codnis SeZenaze dafuZnebuli samedicino ga-
naTleba - Knowledge-based medical education), amJamad
kvalificiuri eqimis momzadebis saerTaSoriso
standartad kompetenciaze dafuZnebuli samed-
icino ganaTleba (Competency-based medical education)
aris aRiarebuli. es midgoma Tvisobrivad gansx-
vavdeba winamorbedi midgomisgan da aerTianebs
eqimis momzadebisTvis aucilebeli kompetencie-
bis sam jgufs - codnas, unarebs da Rirebule-
bebs. ZiriTadi rekomendaciebi, romelTa gaTval-
iswineba saWiroa kompetenciaze dafuZnebul
swavlebaze gadasvlisas, asaxulia samedicino
ganaTlebis msoflio federaciis (WFME) diplo-
mamdeli, diplomisSemdgomi ganaTlebis da uw-
yveti profesiuli ganviTarebis globalur stan-
dartebSi, agreTve, samedicino ganaTlebis evro-
pis asociaciis (AMEE) Sesabamis gaidlainebSi
(1,2,3).

zemoxsenebuli standartebis Sesabamisad, na-
cionalur doneze, adgilobrivi specifikis
gaTvaliswinebiT, gansazRvrulia im kompeten-
ciebis nusxa, romlebsac unda flobdnen diplo-
mamdeli da diplomisSemdgomi ganaTlebis safex-
uris kursdamTavrebulebi Tavisi sferos profe-
sionalebad CamoyalibebisTvis. saqarTveloSi,
aseve, SemuSavebulia kompetenciaze dafuZneb-
uli swavlebis dargobrivi standartebi (2018 da
2022 ww. medicinis dargobrivi maxasiaTebeli).

miuxedavad sayovelTao aRiarebisa, kompeten-
ciaze dafuZnebul samedicino ganaTlebis kon-
cefcias seriozuli naklovani mxare aqvs, romel-
sac TiTqmis yvela samedicino skola awydeba. es
aris ganxorcielebis sirTule, radgan ar aris
dadgenili, rogor da ra doneze unda flobdes
studenti/rezidenti gansazRvrul kompeten-
cias. amas garda, kompetenciebis CamonaTvali im-
denad mravalricxovania, rom maTi Sefaseba
metad rTulia; amasTan. gaurkvevelia, swavlebis
ra etapze SeZlebs studenti/rezidenti ama Tu

im saeqimo saqmianobis damoukideblad Sesrule-
bas.

am problemis daZlevis Ziebisas ukanasknel
wlebSi SemuSavda kompetenciaze dafuZnebuli
ganaTlebis ganxorcielebis axali modeli - e.w.
mindobili profesiuli saqmianoba (Entrustable Pro-
fessional Activity, EPA), romelic warmoadgens erTg-
var „xids” Teoriul codnasa da praqtikul/klin-
ikur saqmianobas Soris da, amasTan, SesaZlebels
xdis erTi koncefciis farglebSi moaqcios samed-
icino ganaTlebis samive safexuri da am gziT miR-
weuli iqnes maTi uwyvetoba.

mindobili profesiuli saqmianoba
mindobili profesiuli saqmianobis (Entrustable

Professional Activity, EPA) koncefcia, romelic Se-
muSavebuli iqna profesor Olle ten Cate mier 2005
wels diplomisSemdgomi swavlebisTvis,  amJamad
msoflioSi didi popularobiT sargeblobs da
inergeba ara mxolod diplomisSemdgom, aramed
diplomamdeli ganaTlebis etapzec. EPA SeiZle-
ba ganisazRvros, rogorc saeqimo saqmianobis
erTeuli, romlis ganxorcieleba SeiZleba van-
doT rezidents mas Semdeg, rac is SeZlebs am
saqmianobis Sesrulebis demonstrirebas
damoukideblad, zedamxedvelobis gareSe, xolo
students - winaswar gansazRvruli zedamxedv-
lobis farglebSi (4).

aRniSnuli koncefcia faqtobrivad warmoad-
gens kompetenciaze dafuZnebuli samedicino
ganaTlebis ganxorcielebis Tvisobrivad axal,
efeqtur CarCos, romelic etapobrivad, studen-
tebisa da rezidentebis klinikuri azrovnebis
da praqtikuli unar-Cvevebis aTvisebis donis
Sefasebis SesaZleblobas iZleva. dReisTvis EPA
yvelaze aqtiurad inergeba aSS-Si, kanadaSi da
dasavleT evropaSi (5).

amdenad, mindobili profesiuli saqmianoba
warmoadgens konkretuli amocanebis/davalebe-
bis nusxas, romelic unda Seasrulos studentma
an rezidentma swavlis procesSi. xSir SemTxveva-
Si davaleba gulisxmobs ramdenime kompetenciis
dauflebas. kompetenciebi eqimis maxasiaTebelia,
xolo mindobili saeqimo saqmianobebi - Sesrule-
buli samuSaos Sefasebis kriteriumebia (cxrili
1).

vinaidan sxvadasxva disciplinisa da specia-
lobisTvis damaxasiaTebeli saqmianobebi gansx-
vavdeba erTmaneTisgan, mindobili profesiuli
saqmianobebis CamonaTvalic, rac unda ganaxor-
cielos studentma, gansxvavebulia.
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cxrili #1
kompetenciebi vs mindobili profesiuli saqmianobebi

mindobili profesiuli saqmianobis danergva/
pilotireba Tbilisis saxelmwifo samedicino
universitetSi, rogorc zemoT iyo aRniSnuli,
ukanaskneli wlebis ganmavlobaSi mindobili pro-
fesiuli saqmianobis, rogorc klinikuri swavleb-
isa da Sefasebis axali meTodis, danergva inten-
siurad daiwyo msoflios mTeli rigi qveynebis
umaRles samedicino saswavleblebSi. rogorc
wesi, axali meTodologiis danergvas win uZRvis
pilotirebis etapi da misi Sedegebis analizi.

sadReisod SemuSavebuli gaidlainebis mixed-
viT, mindobili profesiuli saqmianobis dan-
ergvis procesi moicavs ramdenime etaps, saxel-
dobr:

· disciplinis/specialobisTvis damaxasiaTe-
beli ZiriTadi saeqimo saqmianobebis nusxis
Sedgena, rac SeiZleba miendos students/rezi-
dents misi kompetenciis farglebSi dadgenili
sandoobis donis gaTvaliswinebiT;

· pilotirebis reJimSi sapilote jgufis
wevrebs Soris SeTanxmebis miRweva SerCeuli
saqmianobebis relevantobis da validobis Sesax-
eb  Delphi-s meTodis meSveobiT (9).

· TiToeuli saqmianobis aRwera (romel kompe-
tenciebs moicavs, Sefasebis romeli meTodebi
gamoiyeneba misi ganxorcielebisas);

· saqmianobis ganxorcielebis Semfaseblebis
SerCeva;

· klinikuri kompetenciebis Sefasebis komi-
tetis wevrebis SerCeva (romlebic ar unda monaw-
ileobdnen saqmianobis ganxorcielebis procesis
SefasebaSi);

Tbilisis saxelmwifo samedicino univer-
sitetSi 2022 wlidan daiwyo mindobili profesi-
uli saqmianobis pilotirebis etapi. pilotireb-
is procesi daiwyo Tssu-is amerikuli programis
me-5 da me-6 kursis 2 jgufSi Sinagani medicinis
kuraciis gavlisas.

kompetenciebi - eqimis pirovnuli 
maxasiaTeblebi 

 

 

EPAs - mindobili saeqimo saqmianobis 
garkveuli nakrebis aRweriloba 

 

 

codna, unarebi, Rirebulebebi profesiuli saqmianobebis nakrebebi 
profesiuli saqmianobis efeqturad 
ganxorcielebis unari 

profesiuli saqmianobis  efeqturad 
ganxorcieleba 

magaliTebi 
klinikuri disciplinebis codna pacientisTvis konsultaciis gaweva 
komunikaciis unari mkurnalobis gegmis SemuSaveba 
daavadebis diagnostikis unari pacientis gawera 

 
mindobili profesiuli saqmianobis TiToeu-

li nakrebis Sefaseba xorcieldeba klinikuri
kompetenciebis Sefasebis komitetis mier,
romelic iRebs gadawyvetilebas am saqmianobis
mindobis Sesaxeb. sandoobis xarisxi gansxvavebu-
lia da moicavs xuT dones:

· 1-eli done - studenti/rezidenti mxolod
akvirdeba profesionalis mier aqtivobis Ses-
rulebas;

· me-2 done - asrulebs sando profesiul aq-
tivobas zedamxedvelTan erTad (e.w. pirdapiri,
proaqtiuri zedamxedveloba);

· me-3 done - asrulebs aqtivobas arapirdapi-
ri zedamxedvelobiT (re-aqtiuri zedamxedvelo-
ba);

· me-4 done - asrulebs davalebas pirdapiri
zedamxedvelobis gareSe - distanciuri
zedamxedveloba);

· me-5 done - studenti/rezidenti TviTon,
zedamxedvelobs umcrosi studentebis/rezi-
dentebis mier aqtivobis Sesrulebas - am SemTx-
vevaSi miiRweva sruli sandooba konkretuli
profesiuli saqmianobis Sesasruleblad.

mindobili profesiuli saqmianobis ganxor-
cielebis umniSvnelovanesi etapia Sefasebis Se-
sabamisi meTodebis gamoyeneba. am mizniT reko-
mendebulia e.w. Sefaseba samuSao adgilze  (WPBA
- Workplace Based Assessment), romelic gamoiyeneba
formaciuli Sefasebisas. es ukanaskneli, Tavis
mxriv, moicavs ramdenime meTods: procedureb-
is Sesrulebis unarebze pirdapir dakvirvebas
(DOPS - Direct Observation of Procedural Skills), studen-
tis/rezidentis mier pacientis mini-klinikuri
gamokvlevis Sefasebas (Mini-CEX - Mini Clinical Eval-
uation Exercise), klinikur SemTxvevaze dafuZneb-
ul diskusias (CBD - Case Based Discussion) da 360°
Sefasebas (MSF- Multisource Feedback). farTod ga-
moiyeneba, aseve, portfolio.
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SerCeul da pilotirebaSi CarTul akademiur
personalsa da studentebs Soris SeTanxmebuli
iqna 13-dan 6 ZiriTadi saeqimo saqmianoba, romel-
Ta garkveul doneze daufleba gaTvaliswinebu-
lia Sinagani medicinis silabusiT da Seesabameba
saqarTveloSi medicinis umaRlesi ganaTlebis
dargobrivi maxasiaTeblis moTxovnebs. TiToeu-
li saqmianobis CamonaTvali da Sefasebis Sesabam-
isi meTodebi mocemulia me-2 cxrilSi.

mindobili saeqimo saqmianoba Sefasebis meTodebi Semfaseblebi 

1 pacientisTvis 
konsultaciis gaweva 

MiniCex, Portfolio, MSF klinikuri profesori,  palatis 
eqimi, eqTani, rezidenti, pacienti 

2 pacientis fizikuri 
gamokvleva 

DOPS, MSF, MiniCex klinikuri profesori,  palatis 
eqimi,  rezidenti, pacienti 

3 pacientis gamokvlevis 
gegmis SemuSaveba 

CBD, MiniCex klinikuri profesori,  palatis 
eqimi 

4 gadaudebeli mdgomareobis 
drouli dadgena da 
daxmarebis aRmoCena 

DOPS, MSF, MiniCex, 
Portfolio 

klinikuri profesori,  palatis 
eqimi, rezidenti 

5 pacientis mkurnalobis 
sqemis SemuSaveba da 
daniSnulebis micema 

CBD, MiniCex klinikuri profesori,  palatis 
eqimi, rezidenti 

6 pacientTan da gundis 
wevrebTan urTierToba 

MiniCex, DOPS, 
Portfolio, MSF 

klinikuri profesori,  palatis 
eqimi, eqTani, rezidenti, pacienti 

 
pilotirebis Semdgomi etapebia Sefasebis

Sedegebis damuSaveba da analizi, TiToeuli stu-
dentisTvis CamoTvlili saeqimo saqmianobis san-
doobis xarisxis dadgena arsebuli gaidlainebis
mixedviT.

amrigad:
1. mindobili profesiuli saqmianoba (Entrust-

able Professional Activities -EPAs) sadReisod ganixile-
ba diplomamdeli da diplomisSemdgomi ga-
naTlebis klinikuri etapis inovaciur meTodad
da aqtiurad inergeba msoflios mraval qveyana-
Si;

2. saqarTveloSi pirvelad mimdinareobs min-
dobili profesiuli saqmianobis ganxorcileba
(pilotirebis reJimSi) Sinagani medicinis klini-
kuri klerqSifis procesSi;

3. mindobili profesiuli saqmianobis danerg-
va xels Seuwyobs klinikuri swavlebis xarisxis
mniSvnelovan gaumjobesebas rogorc diplomam-
del, aseve, dilomisSemdgomi ganaTlebis etape-
bze.
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fessional activities (EPAs) are units of professional practice
that comprise the daily activities of a physician.

The stages of implementation of EPAs include the fol-
lowing: Designing of EPAs, Determining the number of as-
sessments for EPA; Description of each EPA; Appointment
of assessors to make entrustment decisions; Finally, a clini-
cally competent committee is formed to approve each EPA.
At Tbilisi State Medical University, we have developed 6
core EPAs for US MD program students to pilot it on internal
medicine clerkship.

klinikuri SemTxvevis aRwera

iremaSvili b.,  axmeteli l., saginaSvili l.,
injgia m.,  xotenaSvili n.

mokle nawlavis sindromis Soreuli
Sedegebi - SemTxvevis aRwera

Tssu, qirurgiis departamenti

sayovelTaod cnobilia, rom adamianis wvrili
nawlavis morfo-funqciuri struqtura organi-
zebulia proqsimalur-distaluri gradientiT,
romlis safuZvelze nivTierebaTa gadamuSaveba-
Sewovis ZiriTadi datvirTva mis proqsimalur
nawilze modis [1, 4, 5, 10, 14].

wvrili nawlavis didi monakveTis gamoTiSva,
rodesac darCenilia misi 200 sm-ze naklebi si-
grZe, iwvevs saWmlis moneleba-Sewovis seriozul
darRvevebs. yalibdeba e.w. mokle nawlavis sin-
dromi (mns), romelic vlindeba maldigesciis,
malabsorbciis an/da trofologiuri ukmariso-
bis saxiT. mns klasificirdeba, rogorc nawlavis
ukmarisobis qvekategoria [6, 7, 10, 13, 16].

anatomiuri agebulebis mixedviT ganarCeven
mns-is sam kategorias: I -terminaluri ieiunosto-
mia, II - ieiunokolostomia da III - ieiuno-ileoa-
nastomozi bauginis sarqveliTa da mTeli msx-
vili nawlaviT.

gadarCenis albaToba damokidebulia anatomi-
ur Taviseburebebze, asakze, fonur daavadebeb-
sa da garTulebebze da saSualod Seadgens 1 wlam-
de - 90%-s, 5 wlamde - 65%-s da 20 wlamde da zeviT
- 30%-s [3].

dadgenilia, rom mlivi nawlavis rezeqcia pa-
cientebs ufro kargad gadaaqvT, vidre TeZos
nawlavis, vinaidan ukanasknels postrezeqciuli
adaptaciis didi unari gaaCnia [4, 10]. amasTan, gam-
ovlinda, rom wvrili nawlavis adaptaciur un-
arze did gavlenas axdens peristaltikis modu-
lacia da sakvebis xasiaTi.  qimusis pasaJis Senele-
ba da rTuli sakvebi gacilebiT astimulirebs
nawlavis adaptaciur unars, vidre hidrolize-

buli nivTierebebi da nawlavis swrafi dacla
[1,8,14]. postrezeqciul-kompensaciuli adapt-
aciis unars avlens janmrTeli msxvili nawlav-
ic, romelic yoveldRiurad 150 kilokaloriam-
de Seiwovs, xolo malabsorbciis mqone pacien-
tebSi ki es unari 1000 kilokaloriamde izrdeba.

mns-is morfofunqciur cvlilebaTa dinamika-
Si sam fazas ganarCeven: 1. mwvave faza - viTarde-
ba maSinve, nawlavis rezeqciis Semdeg da gr-
Zeldeba 1-3 Tve. misTvis damaxasiaTebelia
cilebis, cximebis, naxSirwylebis, wylis,
eleqtrolitebisa da mikroelementebis Sewovis
unaris mkveTri daqveiTeba, hipergastrinemia. 2.
adaptaciis faza  - iwyeba nawlavis rezeqciidan
2-4 dRis Semdeg, grZeldeba 1-2 weli. miiRweva
nawlavis adaptaciuri potencialis 90%-95%. am
dros xdeba nawlavis dilatacia, xaoebisa da en-
terocitebis hiperplazia, izrdeba lorwovani
garsis farTobi, histologiuri cvlilebebiT
umjobesdeba Sewovis unari. aRiniSneba wylisa da
eleqtrolitebis donis stabilizacia, wonaSi
mateba. 3. damxmare/SemanarCunebeli faza -
gamoyenebulia nawlavis adaptaciuri potenci-
alis maqsimaluri unari. Sewovis funqciis aRd-
gena-gaumjobesebis miRweuli xarisxi sabolood
gansazRvravs parenteruli kvebisa da sakvebis
danamatebis gamoyenebis saWiroebas [5,6,7,11, 16].

nawlavis adaptaciur unarze mastimulirebel
zegavlenas axdens: peroraluri kveba; soioSi da
peqtinSi Semavali polisaqaridebi; cila da misi
hidrolizatebi; poliaminebi; grZeljaWviani
trigliceridebi da moklejaWviani cximovani
mJavebi; glukagonis msgavsi peptidi 2 (GLP-2);
sekretini; qolecistokinini; neirotenzini;
glutamini [7, 15, 16].

mns-is damaxasiaTebeli klinikuri niSnebia:
diarea, steatorea, dehidratacia, eleqtroli-
tebis deficiti da disbalansi, wonaSi kleba [2,
5, 9]. vitaminebis da mineralebis deficitma Sei-
Zleba xeli Seuwyos sxvadasxva simptomis gamov-
linebas, rogoricaa: qaTmis sibrmave da qse-
rofTalmia (vitamini A), paresTeziebi/tetania
(vitamini D, E, kalciumi, magniumi), retinopaTia
(vitamini E), sisxlCaqcevebi/sisxldenebi (vita-
mini K), saerTo sisuste, qoSini, anemia (folis mJa-
va, rkina, vitamini B

12
), anoreqsia [5].

mkurnaloba, pirvel yovlisa, mimarTuli unda
iyos diareis, kuWis wvenis Semcirebisa da nawlav-
is SigTavsis tranzitis gaxangrZlivebisken. mak-
ro- da mikroelementebis, vitaminebis deficitis
Sevsebisa da rehidrataciisken [2, 9, 12, 15].

nawlavis gadanergvas, sikvdilianobis maRali
maCveneblebis gamo, iSviaTad mimarTaven.

sademonstracio klinikuri SemTxveva anato-
miurad emsgavseba mns-is III kategorias. 2008 wlis
maisSi, rogorc saswrafo SemTxveva, q. Tbilisis
me-8 klinikuri saavadmyofos qirurgiul ganyo-
filebaSi hospitalizebuli iyo 33 wlis mamrobi-
Ti sqesis avadmyofi CivilebiT: SeteviTi xasia-
Tis, Zlieri intensiobis, perioduli, movliTi
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tkivili mTels mucelSi, piris simSrale, gulis-
reva, mravaljeradi pirRebineba qimusis Semcve-
li masebiT, romelsac Sveba ar mohqonda; muclis
Seberiloba, ganavlis da airebis gamoyofis Sew-
yveta. pacienti iyo qmedunariani, kontaqturi,
adekvaturi. rogorc anamneziT gairkva, 15 wlis
ganmavlobaSi awuxebda Sekruloba. ukanasknel
TvenaxevarSi ki mas periodulad erTvoda muclis
Seberiloba. sistematurad iyenebda medikamen-
tebs. bolo sami dRis ganmavlobaSi muclis Seber-
ilobam mkveTrad moimata, daewyo mTel mucelSi
yru intensiobis tkivili, romelic TandaTan
gauZlierda da gaxda autaneli. mas Tan daerTo
zemoT CamoTvlili niSnebi. sakuTari gadaw-
yvetilebiT, binaze miiRo spazmolizuri da an-
algeziuri saSualebebi, romlebmac Sveba ver mis-
ca da zogadi mdgomareobis mkveTri gauaresebis
gamo dasWirda saswrafo hospitalizacia.

obieqturad: avadmyofis zogadi mdgomareo-
ba mZime, normosTeniuri konstituciis, simaRle
-184 sm, sxeulis wona - 83kg, BMI -24.5, habitusi
Zalze Sewuxebuli, kani da xiluli lorwovani
garsebi normuli Seferilobis. kanqveSa cximo-
vani qsovili sustad gamoxatuli, sayrden-
mamoZravebeli aparati paTologiuri cvlilebe-
bis gareSe. farisebri jirkvali da periferiuli
limfuri kvanZebi gadidebis gareSe, sxeulis t -
37,10C. P - 97 wuTSi, T/A -105/60 mmHg, (misi Cveuli
wneva - 120/70 mmHg), R-26 wuTSi, zerele; orive
mxares filtvebis eqskursia Semcirebuli; tuCe-
bis lorwovani da ena gamomSrali, enaze sqeli
moyavisfro nadebi, muceli Seberili, asimetri-
uli, marcxena naxevarSi gamoxatuli valis niSani,
Seberilobis gamo muceli sunTqviT aqtSi sus-
tad monawile, auskultaciiT nawlavTa peri-
staltikuri xmianoba moismineboda mxolod mu-
clis marcxena-zeda kvadratSi. aRiniSneboda Sx-
efis xma da perkusiiT maRali timpaniti. mkveTri
Seberilobis gamo muceli daWimuli, palpaciiT
difuzurad mtkivneuli; RviZlis da elenTis
palpatoruli Sefaseba ver xerxdeboda. swori
nawlavis digitaluri gamokvleviT dadebiTi iyo
obuxovis saavadmyofos niSani. hemogramaSi iyo
WBC -16,3x109/L, Neut. - 84%, HGB -13,9. rentgen-
ologiurad: muclis RruSi airebiT gadaberili
nawlavebis fonze aRiniSneboda sxvadasxva zo-
mis mravali kloiberis fiala. nazogastruli
zondiT Catarebuli kuWis dekompresiiT gamoiyo
1,7 l-mde cudi sunis, momwvano-moyviTalo qimu-
sis Semcveli siTxe. daisva nawlavTa mwvave meqan-
ikuri gauvalobis diagnozi, ris gamoc, saTanado
winasaoperacio momzadebis Semdeg, zogadi
gautkivarebis fonze, Sua laparotomiiT Catar-
da operacia. aRmoCnda doliqosigmisa da wvrili
nawlavis strangulaciiT gamowveuli nawlavTa
meqanikuri gauvaloba (suraTi #1), wvrili naw-
lavis subtotaluri da sigmuri kolinjis tota-
luri nekrozi (suraTi #2), difuzuri serozul-
hemoragiuli peritoniti. gakeTda nekrozuli
wvrili nawlavisa da sigmuri kolinjis rezeqcia,

ieiuno-ileoanastomozi piriT-pirSi, erTlula
descendostomis formireba, muclis Rrus sana-
cia-drenireba. darCenili cocxali wvrili naw-
lavis sigrZe Seadgenda 102 sm-s (treicis iogidan
87 sm mlivi nawlavi+bauginis sarqvelidan 15 sm
TeZos nawlavi).

 sur. #1. strangulaciis midamo

sur. #2. danekrozebuli sigmuri kolinji da
wvrili nawlavis maryuJebi

postoperaciuli periodi mimdinareobda mZ-
imed. gamoxatuli iyo mns-is klinika. descendos-
tomidan gamoiyofoda mounelebeli sakvebis
narCenebi da Txieri SigTavsi, romlis sadReRam-
iso raodenoba pirveli sami kviris ganmavlobaSi
2850 ml-dan 2100 ml-mde Semcirda. Sardis mocu-
loba ki 1100 ml-dan 1550 ml-mde meryeobda. wyl-
isa da eleqtrolitebis danakargis kompensacia,
meore dRidan dawyebul enterul kvebasTan er-
Tad, Zalze Znelad miiRweoda eleqtrolitebis
xsnarebis infuziiT. cilovani deficitis normam-
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de Sevseba ki praqtikulad SeuZlebeli Seiqmna.
kveba sam saaTSi erTxel tardeboda. darCenil
nawlavTan advilad adaptirebadi produqtis Zie-
ba dietis yoveldRiur koreqcias saWiroebda.
kuWis sekreciis Sesamcireblad gamoyenebuli
iyo protonis tumbos inhibitori, nawlavis Sig-
Tavsis tranzitis gasaxangrZliveblad - loper-
amidi. polivitaminebisa da mikroelementebis
kompleqsis peroralur miRebasTan erTad B

12
 da

K vitaminebi parenterulad eZleoda.
Catarebuli intensiuri Terapiis fonze miR-

weul iqna saSualo simZimis stabiluri mdgomar-
eoba. erTi Tvis Semdeg pacienti gadayvanili iyo
ambulatoriul mkurnalobaze. avadmyofis zog-
adi mdgomareobisa da hemogramis yovelkvireu-
li monitoringis monacemebze dayrdnobiT
parenteruli daxmareba saWiro gaxda TiTqmis 4,5
Tvis ganmavlobaSi. 5 Tvis Semdeg ki mTlianad ga-
dayvanili iqna eqvsjerad enterul kvebaze.

aRsaniSnavia, rom pacientma msxvili nawlavis
rekonstruqciisTvis ganmeorebiT operaciaze
kategoriuli uari ganacxada. descendostomam
ki, Tavis mxriv, mniSvnelovani roli Seasrula
yoveldRiurad gamoyofili nawlavis SigTavsis
raodenobriv da Tvisobriv SefasebaSi.

eqvsi Tvis Semdeg pacienti CvenTan kontaqtze
aRar gamosula. 7 wlis ganmavlobaSi mas afxazeT-
Si mouwia cxovreba, romlis Semdegac mogvmarTa
descendostomis likvidaciisTvis. rogorc anam-
neziT gairkva, pacients kvebis racioni sakmaod
gafarToebuli hqonda, sxeulis wona - 78.6kg,
BBMI - 23.2. imyofeboda xuTjerad kvebaze. descen-
dostomidan yoveldRiurad gamoiyofoda 500 -
600 ml-mde msxvili nawlavis normuli SigTavsi.
gakeTda descendo-reqtoanastomozi piriT-pir-
Si. intraoperaciuli reviziiT wvrili nawlavi
mTel sigrZeze iyo sqelkedliani, 3,0 sm-mde di-
ametris, sigrZeSi ki mniSvnelovani cvlilebebi
ar aRmoCnda.

avadmyofi amJamad, pirveli operaciidan 14,5
wlis Semdeg, Tavs damakmayofileblad grZnobs,
aqtiuria, Sromisunariani. kvebis racions mniS-
vnelovnad ar zRudavs. BMI = 23.5.

amgvarad,
1. sademonstracio klinikur SemTxvevaSi aR-

werili monacemebi, pirvel yovlisa, metyvelebs
mns-is mkurnalobis sirTuleze, romelic gan-
pirobebulia:

- am daavadebis iSviaTobiT da, Sesabamisad, mis
marTvaSi medpersonalis naklebi gamocdilebiT;

- organizmis, mraval faqtorze damokidebu-
li, gansxvavebuli brZolisunarianobisa da mns-
is gamomwvevi anatomiuri variantidan gamom-
dinare, yoveli pacienti saWiroebs individur da
poliprofilur midgomas;

- wvrili nawlavis postrezeqciuli periodis
yoveli etapi erTmaneTisgan Zalian gansxvavde-
ba mns-is gamovlinebisa da masTan brZolisTvis
saWiro RonisZiebaTa kompleqsiT;

2. gansakuTrebul monitorings saWiroebs mok-

le nawlavis adaptaciis pirveli dReebi. diare-
iT gamowveuli dehidrataciis, cilovani, ener-
getikuli, mikro- da makroelementebis defici-
tisa da disbalansis koreqcia upirvelesi
amocanaa;

3. 87 sm sigrZis mlivma da 15 sm sigrZis TeZos
nawlavma, sigmuri da swori nawlavis gareSe, 4.5
Tvis ganmavlobaSi moaxdina winaswari adaptire-
ba specialurad SerCeul enterul kvebasTan;

4. Svidi wlis Semdeg Catarebuli intraoper-
aciuli reviziiT wvrili nawlavi mTel sigrZeze
iyo sqelkedliani, 3,0 sm-mde diametris, sigrZe-
Si ki mniSvnelovani cvlilebebi ar aRmoCnda.

5. wvrili nawlavis rezeqciidan 14,5 wlis Sem-
deg, yofili pacienti Tavs damakmayofileblad
grZnobda, iyo aqtiuri da Sromisunariani. kvebis
racions ar zRudavda.
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SUMMARY
CLINICAL CASE REVIEW

Iremashvili B., Akhmeteli L., Saginashvili L.,
Injgia M., Khotenashvili N.

LONG-TERM OUTCOMES OF SHORT
BOWEL SYNDROME - CASE REVIEW

TSMU, DEPARTMENT OF SURGERY

A 14.5-year follow-up of a case of short bowel has been
discussed. A 33-year-old-male patient underwent subtotal
resection of the small intestine and sigmoidectomy with end-
to-end jejuno-iliac anastomosis and formation of a descen-
dostomy due to mechanical intestinal obstruction caused
by strangulation, subtotal necrosis of the small intestine and
total necrosis of the sigmoid colon.

The length of the remaining small intestine was 102 cm
(jejunum - 87 cm from the ligament of Treitz, ileum 15 cm from
the Baugin’s valve). Along with intensive conservative treat-
ment, the patient needed parenteral nutrition support for 4.5
months. 7 years later, during the surgery of stoma reversal,
the small intestine appeared thick-walled (up to 3.0 cm in
diameter) throughout, without significant changes in length.

After 14.5 years, he feels satisfied, active, efficient, with-
out any nutritional restrictions.

sakiTxis  mokle mimoxilva

kirvaliZe T.1,  murTazaSvili T.1,
bakuriZe l2. , sivsivaZe k1. , tatanaSvili m1.

qarTuli Rvinis warmoebis narCeni
produqtis - Rvinis leqis samedicino
praqtikaSi gamoyenebis perspeqtiva

Tssu, farmacevtuli da toqsikologiuri
qimiis departamenti1; farmacevtuli
teqnologiis departamenti2

bolo wlebSi msoflioSi gansakuTrebuli
yuradReba eqceva bunebrivi resursebis dacvas.
gansakuTrebiT aqtualuria mcenareuli nedleu-
lis  resursdamzogavi da meoradi gamoyenebis
teqnologiur-organizaciuli sistemebis Seqmna.
swored aRniSnul sakiTxebs ukavSirdeba evro-
parlamentis dadgenileba (#52007DC0575, A resource-
efficient Europe – Flagship initiative under the Europe 2020
Strategy), sadac mkafiod aris gamoxatuli bune-
brivi resursebis dacvis aucilebloba da reko-
mendebulia RonisZiebebis erToblioba, romel-
ic uzrunvelyofs mocemuli miznis miRwevas.
amavdroulad, cnobilia, rom mcenareuli war-
moSobis bunebrivi produqtebi medicinaSi gam-
oiyeneba antikuri xanidan, paralelurad  maTze
moTxovna msoflioSi dRiTidRe izrdeba.  Sesa-
bamisad, narCeni produqtis, rogorc axali, bune-
brivi  resrusebis  gamovlena, biologiurad aq-
tiuri nivTierebebis wyarod, aqtualuri da mniS-
vnelovania [4].

saqarTveloSi bunebrivi produqtebidan gan-
sakuTrebuli adgili ukavia vaziseuli war-
moSobis produqtebs, romelic mdidaria samkur-
nalo Tvisebebis mqone komponentebiT. sxvadas-
xva qimiuri nivTierebis arseboba maTi Semdgomi
gamoyenebis safuZvelia  sakvebi, samedicino Tu
kosmetologiuri daniSnulebiT. vaziseuli war-
moSobis produqtebs rTuli Semadgenloba aqvT
da Seicavs uamrav samkurnalo Tvisebis mqone niv-
Tierebas, rogoric aris fenoluri SenaerTebi
(antocianebi,  katexinebi, epikatexini, kempfer-
oli, miricetini, rutini, qvercetini, resvera-
troli, galis elagis, kofeinis mJava,), organuli
mJaveebi (Rvinis, vaSlis, limonis mJava), makro-
da mikroelementebi (kalciumi, magniumi, natri-
umi, rkina, manganumi, fosfori, gogirdi, TuTia),
vitaminebidan - askorbinis mJava, ujredisi, ami-
nomJavebi, mTrimlavi da peqtinovani nivTierebe-
bi (800-ze meti komponenti). dadasturebulia,
rom rutini dadebiTad moqmedebs sisxlZarRve-
bze, amcirebs sisxlZarRvebis simyifes, xolo
qvercetins axasiaTebs Zlieri anTebissawinaaRm-
dego moqmedeba, uaryofiT gavlenas axdens gram-
dadebiT baqteriebze. P-vitaminuri aqtivobiT
xasiaTdeba mravali flavonoidi (150-ze meti),
romelic dadebiTad moqmedebs kapilaruli
sistemis mdgomareobaze, aniWebs elastiurobas,
farTod gamoiyeneba medicinaSi sisxlZarRvebis
kedlis paTologiuri cvlilebebis dros, ker-
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Zod, revmatizmis, hipertonuli daavadebis, pnev-
moniis, infeqciuri daavadebis dros [9, 2].

msoflio farmacevtul bazarze, maT Soris -
saqarTveloSi, gvxvdeba flavanoidebis Semcve-
li araerTi produqti, gansakuTrebiT didia bi-
ologiurad aqtiuri danamatis raodenoba,
rogorc kombinirebuli flavanoidebis jamis,
aseve, monokomponentebis saxiT, mag., Aller C- qver-
cetinis, bioflavanoidebisa da C vitaminis ko-
mbinacia, Ester-C-bioflavanoidebisa da C vitami-
nis kombinacia, Flavon All-bioflavanoidebis ko-
mpleqsi, aTerolipi - flavanoidebisa da
mcenareuli warmoSobis sxva nivTierebebis kombi-
nacia, turbo mikron G (mikronizebuli
gasufTavebuli flavonoiduri fraqcia) da a. S.

kvlevebiT dadasturebulia yurZniseuli
warmoSobis produqtebidan miRebuli eqstraq-
tis antibaqteriuli moqmedeba Semdegi paToge-
nuri mikrobebis winaaRmdeg: Aeromonas hydrophila,
Bacillus cereus, Enterobacter aerogenes, Enterococcus
faecalis, Escherichia coli, E. coli O157:H7, Klebsiella pneu-
moniae, Mycobacterium smegmatis, Proteus vulgaris,
Pseudomonas aeruginosa, Pseudomonas fluorescens, Sal-
monella enteritidis, S. typhimurium, Staphylococcus aureus
and Yersinia enterocolitica, aseve, gaaCniaT baqteri-
ostatikuri da baqtericiduli moqmedeba  E.coli
O157:H7 mimarT [8, 1].

ukanasknel periodSi gansakuTrebiT
gazrdilia moTxovna bunebrivi ingredientebis
Semcveli kosmetikuri produqtebis mimarT.
gamoqveynebulia kvlevebi resveratrolis kos-
metologiaSi gamoyenebis perspeqtivebis Sesax-
eb. resveratroli da oqsiresveratroli axdens
Tirozinazas oqsidaciur formad biotransfor-
macias, rac iwvevs mis inhibirebas. mocemuli aq-
tivoba ganapirobebs resveratrolis da oqsires-
veratrolis gamoyenebas kosmetikur saSualebeb-
Si depigmentaciis mizniT. epidermisis struqtu-
rul - funqciuri maxasiaTeblebis cvlilebebi
saWiroebs axal, alternatiul Terapiul saSu-
alebebs, romlebic uzrunvelyofs kanis dabere-
bis profilaqtikasa da  mkurnalobas. aRniSnul
SemTxvevaSi mniSvnelovani funqcia aqvs antio-
qsidanturi moqmedebis bunebriv nivTierebebs.
swored antioqsidanturi TvisebebiT gamoirCe-
va: monomeruli flavanoidebi, katexinebi, epika-
texini, polimeruli proantocianidebi,
fenoluri mJavebi: galis mJava, elagis mJava da
antocianebi, romelic aRmoCenilia yurZnis sx-
vadasxva jiSidan damzadebul wiTel RvinoSi [3,
6, 7].

bolo aTwleulSi dedamiwaze mniSvnelovnad
gazrdilma ultraiisferma gamosxivebam xeli
Seuwyo kanis paTologiebis (eriTema, SeSupeba,
hiperpigmentacia, kanis kibo da metabolizmis
darRvevebi) mkveTr zrdas. dResdReobiT msof-
lioSi arsebobs tendencia Seiqmnas ultraiis-
feri gamosxivebisgan damcavi  efeqturi saSuale-
bebi. mocemuli mizniT gansakuTrebuli yuradRe-
ba eqceva bunebriv  naerTebs, fenolur mJavebs

da flavonoidebs, romlebsac sakmarisi rodeno-
biT Seicavs yurZnis produqtebi, maT Soris Rvi-
nis leqi. dReis mdgomareobiT qarTul far-
macevtul bazarze warmodgenilia araerTi cno-
bili brendis mzis sxivebisgan damcavi saSuale-
bebi (kremebi, losionebi), romlebic kombinacia-
Si Seicavs swored im flavanoidebs, romlebic
gvxvdeba Rvinis leqSi.  aseTi produqtebia cno-
bili franguli kosmetikuri brendis - kodalis
(Caudalie) mzisgandamcavi kremi “Vinosun protect”da
viSis (Vichy) mzisgan damcavi wyali (Capital Soleil So-
lar Protective Water SPF 30 Antioxidant). kvlevebiT dad-
genilia, rom vaziseuli warmoSobis produqtebi
amcirebs qronikul anTebiT procesebs anTebis
gzebis modulaciiT, an Jangbadis aqtiuri donis
SemcirebiT. aseve,  eqsperimentulad dadgenil-
ia, rom yurZnis produqtebSi Semavali fla-
vonoidebi xels uwyobs qronikuli anTebis daZl-
evas ufro efeqturad, vidre zogierTi sinTe-
zuri preparati. Rvinis eqstraqtma, romelic
mdidaria flavonoidebiT, antocianidebiT,
proantocianidebiT da hidroqsidariCinmJavas
warmoebulebiT, gamoavlina anTebis sawinaaRm-
dego maRali aqtivoba, indometacinTan Sedare-
biT. msoflio farmacevtul bazarze, sakvebi dan-
amatebis saxiT, gvxdeba swored im flavanoideb-
is Semcveli farmacevtuli produqtebi, romleb-
sac Seicavs Rvinis leqi. amerikuli farmacevtu-
li kompaniebis Naturebell –is  Quercetin 1000mg da
Solgar-is Quercetin Complex with Ester-C Plus produqte-
bi, rogorc anTebis sawinaaRmdego, imunuri
sistemis gamaZlierebeli saSualebebi. agreTve,
qvercetinisa da bromelainis, rutinisa da C vi-
taminis kombinirebuli preparatebi, rogorc an-
Tebis sawinaaRmdego, antioqsidanturi da kar-
diovaskularuli saSualebebi [5].

literaturaSi mocemuli informaciiT, yurZ-
nis produtebidan miRebul polifenolebiT mdi-
dar eqstraqts gaaCnia maRali antioqsidanturi
moqmedeba. In vitro kvlevis Sedegebis mixedviT,
eqstraqti aneitralebs Tavisufali radikaleb-
is moqmedebas, icavs dnm-s peroqsi da hidroqsi
radikalebis zemoqmedebiT gamowveuli dazianeb-
isgan. antioqsidantur moqmedebas ukavSirdeba
profesor zijingis (TanaavtorebTan erTad) (10)
kvleva, axal zelandiaSi gavrcelebuli yurZnis
jiSebidan sxvadasxva meTodiT miRebuli Rvinis
leqis Tvisebebis  da maxasiaTeblebis Sesaxeb.
aRniSnuli kvleva miznad isaxavda Rvinis leqis
Sesaxeb maqsimaluri informaciis miRebas da
Semdgomi strategiebis dagegmvas, leqis, rogorc
meRvineobis narCeni produqtis gamoyenebiTi
Rirebulebis gazrdisTvis. leqis eqtraqtSi Ses-
wavlili iyo taninis, fenoluri naerTebis ja-
muri Semcveloba, antioqsidanturi aqtivoba da
polimerizaciis saSualo maCvenebeli (mDP). av-
torTa azriT, kvlevis Sedegebis safuZvelze,
romelmac daadastura leqis maRali antio-
qsidanturi aqtivoba da masSi fenoluri naerTe-
bis Semcveloba, SesaZlebelia misi, rogorc bi-
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ologiurad aqtiuri nivTierebis wyarod gamoy-
eneba [10].

miuxedavad imisa, rom msoflios masStabiT
arsebobs kvlevebi yurZnis produqtebis farma-
kologiur moqmedebaze, mwiria monacemebi Rvi-
nis gadamuSavebis produqtidan (Rvinis leqi)
miRebuli nivTierebebis praqtikuli mizniT
gamoyenebis Sesaxeb. aseve, aRsaniSnavia is faqti,
rom ar aris informacia saqarTveloSi gavrcele-
buli vazis jiSebidan, sxvadasxva teqnologiiT
damzadebuli Rvinis leqis qimiuri Semadgenlo-
bis SedarebiT Sefasebaze, aseve, ar aris kvleve-
bi, qarTuli Rvinis gadamuSavebis gadanayari
produqtebidan, biologiurad aqtiuri niv-
Tirebebis gamoyofasa da gamoyenebaze, maSin
roca saqarTveloSi yovelwliurad saSualod asi
aTasi tona yurZnis gadamuSaveba xdeba, xolo nar-
Ceni produqtebi ar  gamoiyeneba da warmoadgens
gadanayar produqts. aRsaniSnavia, rom, Rvinis
warmoebaSi leqis wili saSualod 5% Seadgens.
aqedan gamomdinare, qarTuli Rvinoebis narCeni
produqtis - Rvinis leqis Seswavla, samedicino
praqtikaSi gamoyenebis mizniT, aqtualuria Tan-
amedrove medicinasa da farmaciaSi.

daskvna: samecniero literaturis damuSave-
bisa da Tbilisis saxelmwifo samedicino univer-
sitetis farmacevtuli da toqsikologiuri qimi-
is departamentSi Catarebuli winaswari kvleve-
bis Sedegad, dadginda, rom SesaZlebelia
saqarTveloSi gavrcelebuli vazis jiSebidan
miRebuli Rvinis leqis gamoyeneba biologiurad
aqtiuri nivTierebebis wyarod, xolo Rvinis leq-
Si arsebuli polifenolebi SesaZlebelia gamoy-
enebul iqnes samedicino da kosmetologiur
praqtikaSi.
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SUMMARY

BRIEF OVERVIEW OF THE TOPIC

Kirvalidze T.1, Murtazashvili T.1,
Bakuridze L.2, Sivsivadze K.1, Tatanashvili M.1

THE PERSPECTIVE OF THE USE OF
THE WASTE PRODUCT OF GEORGIAN
WINE PRODUCTION - WINE LEES IN
MEDICAL PRACTICE

TSMU, DEPARTMENT OF PHARMACEUTICAL AND
TOXICOLOGICAL CHEMISTRY1; DEPARTMENT OF
PHARMACEUTICAL TECHNOLOGY2

Nowadays, it is actual to develop technological-organi-
zational systems for resource-efficient and secondary use of
herbal raw materials. Studies have shown that grape origin
products, rich with polyphenols, reduce chronic inflamma-
tory processes (by modulating inflammation pathways or
decreasing the active oxygen level). Studies have also con-
firmed the antibacterial and antioxidant activity of extracts
from grape origin products. it is noteworthy that more than
500 types of grape varieties are common in Georgia, and
winemaking is one of the common industries, the average
amount of grapes processed annually is 100,000 tons, al-
though no winemaking waste processing enterprises have
been created. Based on the above, the waste of grape pro-
cessing products and its processing organization are of great
importance. It is important to study the wine lees obtained
from different varieties of grape in Georgia, which averages
5,000 tons per year.

The purpose of this review article is to create the appro-
priate interest to make it possible to identify the waste prod-
uct of wine production (wine lees) as a new, natural source.
This has scientific and economic significance, since it will
develop new approaches to obtaining biologically active
substances: it will create a prerequisite for the currently ac-
cumulated products of viticulture and winemaking to be used
as a natural resource of biologically active substances.
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gafarToebuli speqtris -laqtamazebis
warmomqmneli gramuaryofiTi
baqteriebis gamovlena nozokomuri
pnevmoniis mqone pacientebSi

Tssu, mikrobiologiis departamenti1; riCard
lugaris saxelobis sazogadoebrivi
janmrTelobis kvleviTi centri2; samedicino
kompania “TEST imp”3

nozokomuri infeqciebi gavrcelebulia
mTels msoflioSi da metad uaryofiT gavlenas
axdens rogorc ganviTarebadi, aseve, ganviTare-
buli qveynebis jandacvis sistemaze, socialur
da ekonomikur sferoebze. isini ZiriTadi daa-
vadebis mimdinareobis damZimebis, mkurnalobis
Rirebulebis mkveTri matebis, hospitalizaciis
vadebis gaxangrZlivebis da, zogierT SemTxveva-
Si, gardacvalebis erT-erTi mTavari mizezia [11,
14].

erT-erT yvelaze xSir nozokomur infeqcias
miekuTvneba nozokomuri pnevmonia, romelic
hospitalizebul pacientebSi avadobis da
sikvdilianobis xSiri mizezia [4, 8, 17]. pnevmoni-
is aRmocenebis sixSire gansakuTrebiT maRalia
reanimaciisa da intensiuri Terapiis ganyofile-
bebSi, gansakuTrebiT - filtvebis xelovnur ven-
tilaciaze myof pacientebSi [6, 15, 16]. am infeqci-
iT avadobis maCvenebeli icvleba asakis, sqesis,
rasobrivi  da socialur-ekonomikuri kuTv-
nilebis mixedviT [1, 13, 22]. problemas arTulebs
isic, rom xSir SemTxvevaSi paTologia erTdrou-
lad gamowveulia sxvadasxva jgufis  multirez-
istentuli mikroorganizmiT [12, 16, 18]. liter-
aturuli wyaroebis mixedviT, nozokomuri pnev-
moniis yvelaze xSiri  etiologiuri gamomwveve-
bia multirezistentuli  Pseudomonas aeruginosa
[10,19], karbapenemazawarmomqmneli enterobaq-
teriebi,  Acinetobacter baumannii [3, 9, 19] da meti-
cilinrezistentuli Staphylococcus aureus [17].

problemas, agreTve, arTulebs pnevmoniis ga-
momwvevi mikroorganizmebis mudmivad cvaleba-
di biologiuri Tvisebebic [7]. erT-erTi mniS-
vnelovani faqtori, romelic ganviTarebuli
multirezistentobisa da warumatebeli mkur-
nalobis SesaZlo mizezi SeiZleba gaxdes, aris
gramuaryofiT baqteriebSi gafarToebuli speq-
tris -laqtamazebis - ESBLs-is (Extended Spectrum
-Lactamases) gamovlena. isini plazmidebSi arse-
buli genebis mier eqspresirebuli fermentebia,
romlebic umniSvnelovanes rols asruleben baq-
teriebis multirezistentobis formirebaSi
[2,5]. ESBLs-dadebiTi Stamebis gavrceleba damok-
idebulia baqteriis saxeobaze, hospitalizaci-
is xangrZlivobaze, geografiul mdebareobaze,
infeqciis tipsa da sxva zogierT faqtorze [21].
kvlevebis mixedviT, nozokomur Stamebs Soris
ESBLs-is eqspresiam mraval qveyanaSi sakmaod
moimata. am tipis StamebiT gamowveuli infeqcie-

bis mkurnalobis efeqturoba mcirdeba
preparatebisadmi gazrdili rezistentobis
gamo. aseve, am baqteriebSi xSiria ara mxolod
konkretuli jgufis, aramed sxvadasxva jgufis
antibiotiokebisadmi rezistentobac, rac efeq-
turi mkurnalobis sqemis SemuSavebas aferxebs
[2].

 zemoaRniSnulis gaTvaliswinebiT, kvlevis
mizans warmoadgenda nozokomuri pnevmoniiT
daavadebuli pacientebidan gamoyofili mikrob-
uli struqtura da ESBLs-warmomqmneli gra-
muaryofiTi baqteriebis gavrcelebis Seswavla.

kvlevis masalebi da meTodebi:   kvleva
Catarda a. aladaSvilis saxelobis klinikis no-
zokomuri pnevmoniis mqone 158 pacientidan
gamoyofil sisxlsa da naxvelze (2021  wlis de-
kemberi _ 2022 wlis dekemberi). sakvlevi masalis
mikrobiologiuri Seswavla moxda riCard
lugaris saxelobis sazogadoebrivi janmrTelo-
bis kvleviT centrSi, samedicino kompania “TEST
imp”-sa da Tssu-is mikrobiologiis departamen-
tSi.

kvlevis Sedegad gamoyofili da identificir-
ebuli iyo sxvadasxva saxeobis 158 gramdadebiTi
da gramuaryofiTi mikrobuli Stami. maTi  iden-
tifikacia moxda standartizebuli saidenti-
fikacio sistemebiT (bioMérieux, France - API 20E, API
20NE. API STAPH, API 20STRE) da serologiuri me-
TodebiT (imunoqromatografiuli testi). anti-
biotikebisadmi mgrZnobeloba/rezistentoba
Seswavlili iyo diskebis difuziis meTodiT,  ES-
BLs-dadebiTi baqteriebis arseboba dadginda
EUCAST-is gaidlainebis Sesabamisad [20, 21].

miRebuli Sedegebis ganxilva: nozokomuri
pnevmoniis mqone  pacientebidan gamoyofili 158
Stamidan identificirda Svidi baqteriuli
saxeoba. Sedegebi mocemulia #1 cxrilSi. cxril-
idan Cans, rom gamoyofis sixSiris mxriv, pirvel
adgilze aRmoCnda P. aeruginosa (31.01%). Sedare-
biT mcire raodenobiT gamoiyo K. pneumoniae  _
20.88% da A. Baumanii _ 17.72%. yvelaze mcire
raodenobiT gamoiyo Enterobacter spp (5.69%) da E.
coli (1.89%), xolo gramdadebiTi baqteriebidan _
S. aureus-is Stamebi gamoiyo 13.29%-Si da S.  Pneu-
moniae-s Stamebi  _ 9.49%-Si.

cxrili #1
nozokomuri pnevmoniis mqone pacientebidan
gamoyofili mikrobuli struqtura (n=158)

baqteriebis 
saxeoba 

abs. 
raodenoba 

% 

P. aeruginosa 49 31.01 
A. baumanii 28 17.72 

S. pneumoniae 15 9.49 
S. aureus 21 13.29 
K. pneumoniae 33 20.88 

Enterobacter spp 9 5.69 
E. coli 3 1.89 
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gramuaryofiTi baqteriebi identificirebu-
li iyo 3-jer metad (122  Stami _ 77.21%), gram-
dadebiT mikroorganizmebTan SedarebiT (36 Sta-
mi _  22.78%). Sedegebi asaxulia #1 diagramaze.

cxrili #2
ESBLs-is Sexvedris sixSire gramuaryofiT

baqteriul saxeobebSi (n=47)

  diagrama #1. gramdadebiTi da gramuaryofi-
Ti baqteriebis Sexvedris sixSire

Seswavlil iqna gramuaryofiT baqteriebSi
ESBLs-is gavrcelebis sixSire da, aseve, saxeobe-
bis mixedviT maTi gadanawileba. Sedegebi
mocemulia #2 diagramasa da #2 cxrilSi. sul
gamoiyo 47 ESBLs-dadebiTi baqteriuli Stami -
gramuaryofiTi Stamebis saerTo raodenobis
38.52%- (diagrama #2).

diagrama #2. ESBLs-dadebiTi  gramuaryofiTi
baqteriebis gamovlenis sixSire

saxeobebis mixedviT ki gamovlenis sixSire ase
gadanawilda: P. aeruginosa - 38.29%, A. baumanii -
29.78%,  K. pneumoniae -27.65%, Enterobacter spp. –
4.25%  (cxrili #2). E. coli-is Seswavlil StamebSi
ESBLs ar gamovlenila.

amrigad, zemoT Tqmulis safuZvelze, SeiZle-
ba davaskvnaT, rom Seswavlili nozokomuri pnev-
moniis mqone pacientebis infeqciis baqteriuli
speqtri sakmaod mravalferovania, Sedgeba Svi-
di saxeobis gramdadebiTi da gramuaryofiTi mik-
roorganizmebisgan. nozokomuri pnevmoniis
mqone pacientebSi infeqcia ufro meti sixSiriT
gamoiwvia gramuaryofiTma baqteriebma (77.21%),
romelTagan dominirebda P. aeruginosa (31.01%).
gramuaryofiT StamebSi multirezistentobis
ganmapirobebeli erT-erTi faqtoris – ESBLs-is
gamovlena sakmaod xSiri iyo (38.52%) da yvelaze
xSirad dadginda P. aeruginosa-s StamebSi (38.29%).

baqteriebis 
dasaxeleba 

ESBLs-
dadebiTi 

baqteriebis 
raodenoba 

% 

P. aeruginosa 18 38.29 
A. baumanii 14 29.78 
K. pneumoniae 13 27.65 

Enterobacter spp. 2 4.25 

 nozokomuri pnevmoniis etiologiuri agente-
bis dadgena da maTSi antibiotikebisadmi rezis-
tentobis ganmsazRvreli faqtorebis gamovlena
saSualebas iZleva SeirCes racionaluri antibi-
otikoTerapia da, aseve, xels Seuwyobs klinika-
Si mikrobiologiuri monitoringis saTanadod
warmarTvas.
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SUMMARY

Mgeladze G.1,2,3, Khetsuriani Sh.1,
Gachechiladze Kh.1, Mikeladze M.1,  Metreveli D.1

DETECTION OF EXTENDED
SPECTRUM -LACTAMASES
PRODUCING GRAM-NEGATIVE
BACTERIA IN PATIENTS WITH
NOSOCOMIAL PNEUMONIA

TSMU, MICROBIOLOGY DEPARTMENT1;
RICHARD LUGAR CENTER FOR PUBLIC HEALTH
RESEARCH2; MEDICAL COMPANY “TEST IMP” 3

Nosocomial pneumonia is a frequent cause of morbidity
and mortality in hospitalized patients. Gram-negative bacte-
ria are one of the main causative agents of nosocomial pneu-
monia. The extended-spectrum -lactamases - ESBLs found
in these bacteria play an important role in the formation of
multidrug resistance. Their prevalence depends on the geo-
graphic region, type of infection, and other factors.

We studied the profile of bacteria isolated from patients
with nosocomial pneumonia and the distribution of ESBLs.
A total of 158 strains of seven bacterial species were identi-
fied (P. aeruginosa, A. baumannii, K. pneumoniae, Entero-
bacter spp., S. aureus, S. Pneumoniae, and E. coli). P. aerug-
inosa infection was the most common (31.01%). Gram-nega-
tive bacteria were isolated three times more (77.21%) than
gram-positive bacteria (22.78%). The prevalence of ESBLs
was determined in 38.52% of cases, which were detected with
the highest frequency in P. aeruginosa strains (38.29%).

This result indicates a diverse spectrum of bacteria iso-
lated from patients with nosocomial pneumonia, in which
ESBLs are quite common as determinants of resistance.

Prompt identification of the etiological agent in patients
with nosocomial pneumonia facilitates proper monitoring of
the infection and determining the optimal treatment strategy.
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paqslovidis efeqturoba tipi 2
diabetis mqone Covid-19-iT pacientTa
mkurnalobaSi

Tssu, infeqciur sneulebaTa departamenti

aqtualoba: koronavirusuli infeqciis pan-
demia (COVID-19)  21-e saukunis msoflio jan-
dacvis erT-erT udides problemas warmoadgens.
dReisTvis dafiqsirebulia kovid-19 infeqciis
400 milionze meti SemTxveva, maTgan 5.9 milionze
meti - letaluri gamosavliT. mwvave infeqciuri
procesis Semdgom gamovlenili paTologiuri
cvlilebebis gamo gaCnda e.w. post-kovidis da
gaxangrZlivebuli, long-kovidis cneba, rac, xSir
SemTxvevaSi, premorbiduli daavadebebis mier
makroorganizmis imunokomprometirebuli sta-
tusis CamoyalibebiTaa ganpirobebuli riskis
faqtorebis mqone pacientebSi [1, 2].

kovid-19 infeqciis mimdinareobis damZimebis
da SesaZlo sasicocxlo garTulebebis ganvi-
Tarebis  erT-erT riskis faqtorad miCneulia
Saqriani diabeti kovid-infeqciis dros. liter-
aturuli monacemebiT da saerTaSoriso kvleve-
bis SedegebiT (French Coronado study) dadgenilia,
rom pandemiis periodSi Saqriani diabetiT daa-
vadebul pacientTa naxevars aReniSneboda klin-
ikaSi dayovnebis gaxangrZliveba sawoldReebis
zrdis xarjze, xolo yovel me-5 pacientTan fiq-
sirdeboda daavadebis letaluri gamosavali. am
kvlevaSi Saqriani diabeti tipi 2 pacientebis
ricxvi 2-jer aRemateboda Saqriani diabetis tipi
1-iT daavadebulebis ricxvs. daavadebis paToge-
nezis SeswavliT dadgenilia, rom kovid-19 viru-
si aramarto azianebs pankreasis beta ujredebs
da potenciurad insulin-receptorebsac, aramed
gvevlineba Saqriani diabetis ganviTarebis tri-
gerad. evropis Saqriani diabetis Semswavleli
asociaciis (EASD) da amerikuli diabetis asoci-
aciis (ADA) mier gamomuSavebul iqna kovid-19 vi-
rusuli infeqciis fonze gamovlenili Saqriani
diabetis  tipi 1 da tipi 2-is menejmenti da mkur-
nalobis taqtika [5, 6].

kovid-19 infeqciis mkurnalobis sakiTxi da
samkurnalwamlo saSualebebis Seqmna pandemiis
sawyisi etapidanve uaRresad aqtualur proble-
mas warmoadgenda. metaboluri cvlilebebis gamS-
vebi meqanizmis,  kovid-19 virusis replikaciis
drouli Sewyvetis mizniT mkurnalobaSi gamoy-
enebuli preparatebidan gansakuTrebuli
molodini iyo antivirusuli preparatebis,
monoklonuri antisxeulebis da imunomodula-
toruli medikamentebis mimarT. maTgan umeteso-
bam ver SeZlo daavadebis progresirebis riskis
efeqturi Semcireba. aseve,  rTuli da maRalxar-
jiani aRmoCnda, lojistikuri TvalsazrisiT,
maTi Senaxva/gamoyenebac. pandemiis orwliani
gamocdilebis da mravali kvlevis safuZvelze

dadgenilia, rom pandemiis SeCerebebisTvis mniS-
vnelovania aramarto  inficirebulTa adreul
etapze gamovlena, aramed ambulatoriuli da,
aseve, hospitalizebuli pacientebis antivi-
rusuli preparatebiT efeqturi mkurnaloba
adreul etapze [2, 3, 4].

Tanamedrove etapze aseT medikamentad gvev-
lineba  tabletirebuli formis medikamenturi
saSualeba paqslovidi -  nirmatrelviri/
ritonaviris SemcvelobiT. paqslovidi, axali
kombinirebuli antivirusuli preparati, protea-
zas inhibitoria,  romelic warmoebulia Pfizer-is
kompaniis mier. misi moqmedeba efeqturia daa-
vadebis sawyis etapze (pirveli 5 dRis ganmavlo-
baSi). misi moqmedebis meqanizmis realizaciiT
preparati blokavs SARS COV2-is replikacias,
riTac daavadebis progresirebis mqone riskis
pacientebSi amcirebs hospitaliziciis xangr-
Zlivobas da, aseve, letalobas. medikamentis up-
iratesoba, sxva preparatebTan SedarebiT, mdgo-
mareobs imaSi, rom ar saWiroebs steroiduli
preparatebis damatebas [1, 3].

2021 wlis dekemberSi sursaTisa da wamlis
saagentom (FDA) gasca gadaudebeli gamoyenebis
avtorizacia (EUA) paqslovidis gamoyenebaze
msubuqi da saSualo simZimis COVID-19-is pacien-
tebis samkurnalod rogorc mozrdilTa,  ise bav-

SvTa asakSic  (12 wlis, woniT minimum 40 kg), sxva-
dasxva daavadebebiT damZimebuli premorbidu-
li fonis pacientebSi, kovid-infeqciis
garTulebis SesaZlo riskiT. garkveulia paqslo-
vidis ukuCveneba garkveuli preparatebis mima-
rT ritonaviris komponentis gamo da ar gamoiye-
neba ramdenime konkretuli samedicino mdgoma-
reobis dros [4].

kovid-19 virusuli infeqciis pirvelive
SemTxvevebis dafiqsirebis Semdeg (2020.03-dan
dRemde) Tssu-is pirveli sauniversiteto kli-
nikis medpersonali CaerTo kovid-19 virusuli
pandemiis marTvis RonisZiebebSi, saqarTvelos
Sromis, janmrTelobis da socialuri dacvis
saministrosa da Tssu-is administraciis er-
Toblivi brZanebis Tanaxmad.

2020-2022 w.w. Tssu-is pirvel sauniversiteto
klinikaSi hospitalizebuli iyo 4869 kovid-paci-
enti. maTgan 10.6% SemTxvevaSi diagnostirebu-
li iyo 2 tipis Saqriani diabeti, xolo 5.6% - 1
tipis Saqriani diabeti.

kvlevis mizans warmoadgenda saSualo da
msubuqi  mimdinareobis kovid-pacientebis stan-
dartuli mkurnalobis da mkurnalobis sqemaSi
paqslovidis gamoyenebis SemTxvevaSi preparat-
is  efeqturobis Sefaseba, miRebuli Sedegebis
analizi da klinikur praqtikaSi maTi gaTval-
iswineba/gamoyeneba.

kvlevis amocanebi: kvlevis amocanebs Sead-
genda Saqriani diabetiT kovid-pacientebis stan-
dartuli sqemiT da paqslovidiT mkurnalobis
dros daavadebis klinikuri mimdinareobis Se-
faseba simZimis kriteriumebis gaTvaliswineba/
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SedarebiT. laboratoriuli monacemebidan anTe-
bis markerebis CRP, LDH, feritinis cvlilebebis
Sedareba preparatis efeqturobis Sesafase-
blad.

meTodebi: kvleva Sesrulda 2022 wlis se-
qtembridan Tssu-is pirveli sauniversiteto
klinikis  kontagiozur daavadebaTa departamen-
tis bazaze hospitalizebul kovid-19 infeqciiT
Saqriani diabetiT pacientebSi, daavadebis msub-
uqi da saSualo simZimis formiT. Seswavli iqna
klinikur-laboratoriuli monacemebi 18 pacien-
tis, romlebic paqslovids iRebdnen pro-
tokoliT gaTvaliswinebul mkurnalobasTan er-
Tad. sakontrolo jgufSi Sedioda Saqriani dia-
betiT 43 kovid-pacienti, romelTac CautardaT
protokoliT gaTvaliswinebuli mkurnalobis
kursi. orive jgufSi SerCeuli iyvnen Saqriani
diabetiT pacientebi, msgavsi fonuri daavadebe-
biT. miRebuli monacemebis statistikuri da-
muSavebis mizniT gamoTvlil iqna standartuli
Secdoma fardobiTi sidideebisTvis (SEM), xolo
Sesadarebel fardobiT sidideebs Soris sxvao-
bis sarwmunobis Sasafaseblad gamoyenebul iqna
stiudentis kriteriumi (t).

kovid-pacientebSi paqslovidis CarTvis kri-
teriumebs warmoadgenda:

1. daavadebis adreuli etapi (dadebiTi tes-
tis pasuxidan 1-5 dRe);

2. anamnezSi minimum 1 Tanmxlebi qronikuli
daavadeba, romelic asocirebuli iyo daavadeb-
is SesaZlo damZimebis riskTan: asaki 60 weli,
sxeulis masis indeqsi 30kg/m2, Saqriani diabeti,
arteriuli hipertenzia, kardiovaskuluri daa-
vadebebi, RviZlis da Tirkmlebis qronikuli daa-
vadebebi, cns-is da periferiuli nervuli siste-
mis daavadebebi, onkopaTologiebi da imunodef-
icituri mdgomareobebi.

gamoricxvis kriteriumebs warmoadgenda:
1. daavadebis gviani stadia;
2. paqslovidTan ukunaCvenebi medikamentebiT

mkurnaloba;
3. gogrlovani filtraciis siCqare <30 ml/wT/

1.73 m2;
4. dializi;
5. sxeulis wona < 40 kg;
6. orsuloba.
sakontrolo jgufis pacientebs warmoad-

gendnen kovid-inficirebulebi msgavsi fonuri
daavadebebiT, romelTac mkurnaloba CautardaT
protokolis mixedviT, antivirusuli preparate-
bis CarTvis gareSe, daavadebis gvian stadiaze
hospitalizaciis gamo.

kvlevis Sedegebis SefasebisTvis TiToeul
pacientze Seiqmna socio-demografiuli monace-
mebi asakis, sqesis, Tanmxlebi daavadebebis arse-
bobis (romlebic asocirebulia daavadebis Sesa-
Zlo damZimebis riskTan) gaTvaliswinebiT. hos-
pitalizebul pacientebSi kovid-19-is diagnozi
dadasturebuli iyo laboratoriulad cxvir-
xaxis nacxis pjr kvleviT an antigenis swrafi

testiT. paqslovidi eniSneboda pacientebs, mi-
uxedavad maTi COVID-19 vaqcinaciis statusisa,
erTnairi reJimiT: 5 dRis ganmavlobaSi 3-3 abi 2-
jer dReSi. orive jgufSi pacientebis asaki
meryeobda 28 - 75 wlamde; “paqslovidis jgufSi”
8 (44.4%) iyo < 60 wlis, xolo 11 (61.1) pacienti 
60 -ze meti asakis. 18 pacientidan mamakaci iyo 10
(55.5%), qali - 8 (44.5%); maTgan kardiovaskuluri
daavadebebi aReniSneboda 12 (66.6%) pacients,
filtvis qronikuli daavadeba - 5-s (27.7%), 1
(5.5%) pacients leikemiis diagnoziT Catarebu-
li hqonda Zvlis tvinis transplantacia. yvela
pacienti srulad iyo vaqcinirebuli (18, 100%).
sakontrolo jgufSi 43 Saqriani diabetiT paci-
entidan 18 (41.8%) pacienti iyo < 60 wlis, xolo
25 (58.1%) pacienti -  60-ze meti asakis. mamakaci
iyo - 27 (62.7%), qali - 16 (37.2%). maTgan kardio-
vaskuluri daavadebebi aReniSneboda 20 (46.5%)
pacients, filtvis qronikuli  obstruqciuli
daavadeba (fqodi) - 8 (18.6%) pacients.

Sedegebi: paqslovidiT mkurnalobis jguf-
Si, preparatis miRebis Semdeg, yvela pacients  me-
2-3 dReze aReniSneboda cxelebis gamoneleba
sxeulis temperaturis klebiT/an normalizebiT

(39-40 C dan 37-37.5 C- mde). cxelebis gaxangr-
Zliveba 4 dReze meti periodiT ufro damaxasi-
aTebeli iyo sakontrolo jgufis pacientebSi,
vidre paqslovidiT mkurnalobis jgufSi
(xvedriTi wiliT 46.51, vidre 16.67). aseve swrafad
gamonelda paqslovidis sakontrolo jgufSi in-
toqsikaciis simptomebi. amave jgufSi, klinikuri
monacemebis dinamikaSi, gaumjobesebasTan erTad
aRiniSneboda anTebis markerebis maCveneblebis
normalizebac (feritini, CRP, LDH). aseve Semcir-
da Jangbaddamokidebulebac, rac dasturdebo-
da saturaciis maCveneblis gaumjobesebiT (SpO2
90%-91% dan 94-95%-mde oTaxis haerze). paqslo-
vidiT mkurnalobis jgufSi pacientebis oqsi-
genaciisTvis gamoiyeneboda martivi niRbiT Jan-
gbadis miwodeba, xolo sakontrolo jgufis pa-
cientebi saWiroebdnen oqsigenaciis arainvazi-
ur  (High Flow, CPAP) da invaziur ufro rTul me-
Todebs - (27.91 xvedriTi wiliT). monacemebi pa-
cientTa jgufebSi cxelebis xangrZlivobis,
oqsigenaciis meTodebis da sawoldReTa raode-
nobis mixedviT warmodgenilia #1 cxrilSi.

preparatis miRebis periodSi pacientebSi ar
dafiqsirebula mniSvnelovani gverdiTi movle-
nebi, romelic paqslovidis gamoyenebasTan iyo
pirdapir dakavSirebuli, garda: 1 SemTxvevaSi
ganviTarebuli paresTeziebis, romelic alagda
ramdenime saaTSi medikamenturi Carevis gareSe
da or pacients aReniSneboda metalis gemos Seg-
rZneba.
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daskvna: paqslovidis gamoyeneba mkurnalo-
baSi SARS COV2 infeqciis adreul etapze - pirve-
li 5 dRis ganmavlobaSi asocirdeba daavadebis
paTologiuri simptomebis swraf nivelire-
basTan, daavadebis mZime formamde progresire-
bis SemcirebasTan da xandazmuli asakis pirebSi
sikvdilianobis riskis SemcirebasTan. mniS-
vnelovania is faqti, rom pacientebze dakvirve-
ba moxda Cvens qveyanaSi kovid-infeqciis Omicron
variantis dominantobis periodSi. Sesabamisad,
safiqrebelia paqslovidis savaraudo efeqtur-
oba Omicron variantiT infeqciis winaaRmdeg. mi-
uxedavad gamoxatuli efeqturobisa, paqslovi-
di ar aris rekomendebuli ramdenime samedicino
mdgomareobebis dros da gaaCnia ukuCveneba
garkveuli preparatebis mimarT. Sesabamisad, misi
gamoyenebis win skurpulozurad unda iyos Ses-
wavlili pacientis anamnezi da preparatebis
nusxa, romelTac igi iRebs sistematurad.

yovelive zemoT xsenebulma SeiZleba SezRu-
dos paqslovidis gamoyeneba maRali riskis mqone
xandazmuli asakis pacientebSi, romelTa samkur-
nalod alternatiuli saSualebebi unda iyos
gamoyenebuli. paqslovidis samkurnalod gamoy-
eneba pacientTa SedarebiT mcire raodenobaSi
unda aixsnas hospitalizebul pacientTa, umetes
SemTxvevaSi, daavadebis gvian etapze momarTvi-
anobiT (5 dReze meti). Cveni mcirericxovani,
retrospeqtuli kvlevis Sedegebi TanxvedraSia
Tanamedrove literaturul monacemebTan da
sxva kvlevebis SedegebTan.

amrigad, klinikuri dakvirvebis Sedegebma
kidev erTxel daadastura infeqciuri daavade-
bebis efeqturad mkurnalobis ZiriTadi princi-
pi: warmatebis misaRwevad aucilebelia TiToeu-
li pacientis daavadebis mimdinareobaze indivi-
duri da zedmiwevniTi monitoringi, drouli di-
agnostika da Tanamedrove samkurnalwamlo saSu-
alebebis sworad SerCeul drosa da adeqvaturi
dozebiT daniSvna.
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cxrili #1
monacemebi pacientTa jgufebSi cxelebis xangrZlivobis, oqsigenaciis meTodebis da sawoldReTa

raodenobis mixedviT

pacientTa 
 jgufi 

I II t p 

pacientTa 
raodenoba 

abs. ricxvi 
18 

xvedriTi 
wili 

abs. ricxvi 
43 

xvedriTi 
wili 

cxelebis 
xangrZlivoba 
 4 dReze meti 

3 16,67 20 46,51 2,52 <0,05 

oqsigenacia 
ventilacia 0 0 12 27,91 4,07 <0,001 

sawoldReTa 
raodenoba  
7 dReze meti 

3 16,67 32 74,42 5,15 <0,001 

 



95

SUMMARY

Megrelishvili T., kvitashvili Mar., Mikadze I., Pachkoria E.,
Kipiani N.

EFFICACY  OF PAXLOVIDE IN THE
TREATMENT OF COVID-19 PATIENTS
WITH DIABETES TYPE  2

TSMU, DEPARTMENT OF INFECTIOUS DISEASES

The Covid-19 pandemic is the most important global
health problem of the 21st century. Diabetes Mellitus is con-
sidered one of the risk factors for worsening the course of
covid-19 infection and the development of possible life-
threatening complications. The aim of the study was to eval-
uate the effectiveness of Paxlovide in mild and moderate
Covid-19 patients with diabetes, analysis of study results,
and their consideration in clinical practice. The use of Paxlo-
vide in treatment at the early stage of the disease – during
the first 5 days is associated with rapid reduction: of the
pathological symptoms, in the progression to a severe form,
and in the risk of mortality in elderly patients. It’s important
that observation of the patients took place during the dom-
inance of the Omicron variant of the covid-infection in our
country. Thus, it can be assumed that Paxlovid is effective
against the omicron variant of covid-infection.

mesxi s.,  Sengelia d.,  Sengelia b.

badurisa da qoriokapilarebis
simkvrivis  Sefaseba axlomxedvel
bavSvebSi optikur-koherentuli
tomografia-angiografiis meSveobiT

Tssu, Tvalis sneulebaTa departamenti

axlomxedveloba (miopia) Tanamedrove of-
Talmologiis erT-erTi aqtualuri problemaa.
misi progresireba da masTan dakavSirebuli
garTulebebi TvaliT invalidobis erT-erTi Zir-
iTadi mizezia axalgazrda Sromisunarian pacien-
tebSi. miopiis gavrceleba CineTSi Seadgens
26.7%-s, singapurSi  - 38,7%-s, aSS-Si - 37.2%-s,
dasavleT evropaSi ki - 26.6%-s.  varaudoben, rom
2050 wlisTvis miopiiT daavadebuli iqneba 5 mil-
iardi adamiani, 1 miliardi ki _ maRali xarisxis
miopiiT. amasTan, yuradsaRebia, rom sakiTxis aq-
tualobis da mravali kvlevis miuxedavad, mio-
piasTan brZolis meTodebi da prevenciuli
RonisZiebebi jer kidev arasakmarisadaa Se-
muSavebuli (1).

miuxedavad miopiis Seswavlis xangrZlivi is-
toriisa, mxolod bolo wlebSi gaxda SesaZlebe-
li mkafio warmodgenis Camoyalibeba Tvalis mi-
opizaciis rTul processa da im faqtorebis
Sesaxeb, romelic xels uwyobs am procesis trans-
formacias fiziologiuridan paTofizi-

ologiuramde. damtkicda axlo manZilze muSao-
bis dros akomodaciis Sesustebis roli Tvalis
miopizaciis pirvelad stimulirebaSi; Seswav-
lilia memkvidreobiTobis mniSvneloba am pro-
cesSi. bavSvebSi, romelTa erTi mSobeli ax-
lomxedvelia, miopiiT daadebis riski izrdeba
2,91-jer, xolo orive mSoblis SemTxvevaSi _ 7,79-
jer. yovelive es, ra Tqma unda, ar gamoricxavs
sxvadasxva mavne endo- da egzogenuri faqtoris
zemoqmedebis mniSvnelobas miopiiis paTogenez-
Si (1, 2).

dReisTvis dadgenilia, rom miopiis yvela
SemTxvevaSi (miuxedavad ama Tu im etiologiuri
faqtorisa) refraqciis gaZliereba pirdapir
ukavSirdeba Tvalis gadidebas _ gaWimvas, rac
dakavSirebulia Tvalis wina-ukana RerZisa da
sferuli ekvivalentis momatebasTan. miopiasTan
dakavSirebuli Tvalis kaklis wina-ukana RerZis
zrda iwvevs baduras qsovilis gaWimvas da gaTx-
elebas. zogierTi mecnieris azriT, Tvalis kak-
lis dagrZelebasTan erTad baduras sisx-
lZarRvebi da qoriokapilarebi viwrovdeba, rac
am qsovilebSi sisxlis mimoqcevis Seferxebis
mizezi xdeba. maRali xarisxis miopiisas ganvi-
Tarebuli paTologiuri cvlilebebi badurasa da
qorioideaze (miopiuri qorioretinopaTia) mniS-
vnelovnad korelirebs baduras sisxlZarRvebi-
sa da qoriokapilarebis cvlilebebTan (3,4).

sxvadasxva kvleviT dadginilia, rom qoroide-
is sisqis cvlileba dakavSirebulia asakTan, re-
fraqciul mankTan, Tvalis RerZTan da sqesTan.
qorioidea uzrunvelyofs baduras metabolizms,
signalebis gadacemas baduradan skleraze da,
amdenad, gavlenas axdens misi eqstraceluluri
matriqsebis sinTezsa da Tvalis zomaze. radgan
qorioideis sisxlis mimoqceva uzrunvelyofs
baduras gareTa Sreebis kvebas, Sesabamisad,
Zalian Txeli qorioidea, rogorc aRmoCnda, mio-
pebSi ver uzrunvelyofs qsovilis sakmaris oqsi-
genacias da kvebas, ramac SeiZleba aqsialuri
elongacia da miopiis progresireba gamoiwvios
(5). gansakuTrebuli prevalentoba, miopiis pro-
gresirebis TvalsazrisiT, SeiniSneba 7_16 wlis
pacientebSi.

yovelive zemoaRniSnulidan gamomdinare,
winamdebare kvlevis miznad davisaxeT 7_16 wlis
bavSvebSi qoroideis sisqis da misi korelaciis
dadgena baduras da qoriokapilarebis simkvrive-
sa da aqsialur RerZTan.  miT ufro, rom kvleve-
bi, sadac Sefasebulia baduras da qorioideis
dazianebebi am asakobrivi jgufis pacientebSi,
Zalze mcirea (6).

mniSvnelovnad gvesaxeba gansazRvra, kore-
lirebs Tu ara Tvalis RerZTan, da Tu kore-
lirebs - rogori xarisxiT, baduras Rrma da zeda-
piruli sisxlZarRvebis da qorioideis simkvrive,
rameTu am Sreebis sisxlmomarageba gansxvavebu-
lia. zedapiruli Sris kveba xorcieldeba cen-
traluri arteriiT, xolo Rrma qselis _ qorioi-
deiT (7).
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 kvlevis masala da meTodebi: kvleva
Catarda optikur-koherentuli tomografia-an-
giografiis meTodis (OCTA) gamoyenebiT. OCTA-s
meTodi iZleva qoriokapilarebis ukeT vizuali-
zebis SesaZleblobas (8). mikrosisxlZarRvebis
qselSi sisxlis dinebis amosacnobad is efuZneba
nakadis kontrastul maxasiaTebels.  OCTA-s al-
goriTmi uzrunvelyofs eriTrocitebis
moZraobas da maT mier sinaTlis gafantvaze
dafuZnebuli gamosaxulebis miRebas. aRniSnuli
mowyobiloba iZleva informacias baduras da qo-
rioideis sisxlZarRvebis morfologiuri da
funqciuri cvlilebebis Sesaxeb maTi simkvrivis
gazomvis safuZvelze da, aqedan gamomdinare,
raodenobrivi da Tvisobrivi analizis saSuale-
bas. sisxlZarRvebis simkvrive, rogorc cnobi-
lia, ganisazRvreba TanafardobiT sisxlZarRve-
bis farTobsa da sisxlis nakads Soris, gamok-
vleul areze da gamoisaxeba %-Si. es maCvenebeli
asaxavs qsovilebis perfuzias da mis cvlilebas.
cxovelebis xelovnurad Seqmnil miopiur Tval-
Si aRwerilia qoriokapilarebis simkvrivisa da
diametris Semcireba. miopiur TvalSi perfuzi-
is Semcirebis meqanizmi jer kidev kvlevis saga-
nia. amasTan, zogierTi avtori xazgasmiT aRniS-
navs OCTA-is mniSvnelovan rols aramarto miopi-
uri, aramed, zogadad, Tvalis, rogorc organos,
Camoyalibebis procesis arainvaziurad Seswav-
lis saqmeSi (9, 10).

kvlevaSi CarTuli iyo  miopiis mqone 48 sub-
ieqtis 96 Tvali (asaki - 7-16 weli) da emetropuli
Tvalis mqone 20 moxalises 40 Tvali. pacientebma
mimarTes Tssu-is g. Jvanias saxelobis pediatri-
is akademiur klinikas da „kavkasiis medicinis
centrs”.

kvlevaSi CarTuli ar iqna  individebi,
romelTac aReniSnebodaT  glaukoma, kataraqta,
Tvalis travmuli dazianeba, agreTve, diabeti,
sxva endokrinuli an nevrologiuri daavadebebi
da/an sindromebi, sistemuri daavadebebi (gamor-
icxvis kriteriumebi).

pacientebis Tvalis garsebis (badura da qo-
rioidea) gamokvleva ganxorcielda SS-OCTA DRI
triton Topcon meSveobiT. mowyobiloba iyenebs far-
Tozolian infrawiTelTan miaxloebul superlu-
minescenciur diods, romlis sinaTlis wyaros

talRis sigrZe 1050 nm-ia, aseve, erTjerad fo-
todiods, rogorc deteqtors. SS-OCTA awyobil-
ia Semowmebul klinikur platformaze DRI Triton
da efuZneba CTARA-s dapatentebul algoriTms.
es ukanaskneli uzrunvelyofs angiografiuli
monacemebis miRebis maRal mgrZnobelobas da
sisxlZarRvebis sufTa gamosaxulebas baduras da
qorioides yvelaze Rrma SreebSi. OCTA-Ti Sesa-
Zlebelia yvelaze Rrma struqturebis vizual-
izacia umciresi danakargiT da sisxlis mimoqce-
vis Sefaseba. maRali mgrZnobelobis talRis si-
grZe (1 mkm) iZleva OCTA-is signalis miRebis sa-
Sualebas Suqmtexi areebis gaumWvirvalobis
drosac. CTARA gamosaxulebis damuSavebis te-
qnologiaa, romelic aRiqvams signalis cvlile-
bas, romelic midis sisxlis nakadidan; is iyenebs
ramdenime OCTA-ian gamosaxulebas erTi da imave
lokaciidan.  SMART-TRACK  damatebiT iqna Seqm-
nili tritonisTvis, raTa Skanis -is mdgomareoba
swrafad Secvalos, xamxamis da Tvalis moZrao-
bis Sesabamisad.

pacientebs CautardaT sruli ofTal-
mologiuri gamokvleva: vizometria, refraq-
tometria cikloplegiamde da Semdeg, intraoku-
luri wnevis gazomva Icare -is meSveobiT, biomik-
roskopia da Tvalis fskeris gamokvleva ara-
pirdapiri ofTalmoskopiiT. SS-OCTA-is DRI TRI-
TON-is meSveobiT ganisazRvreba baduras sisx-
lZarRvovani qselisa da qoriokapilarebis
simkvrive, qorioideis da baduras Sreebis sisqe
foveisa da parafoveis midamoSi. erTdroulad
xorcieldeboda OCT-is (suraTi #1-a) da OCTA-is
gadaReba (suraTi #.1-b,g). mowyobilobis saSu-
alebiT avtomaturad gamoiTvleba badurasa da
qorioideis sisqe (saSualo ariTmetikuli),
romelic Seqmnilia Early Treatment Diabetic Retinopa-
thy (ETDRS)-is cxrilis mixedviT.  makulas zonaSi
baduras zedapiruli da Rrma Sreebis, aseve, qo-
riokapilarebis  OCTA Catarda 4,5 x 4,5 mm da 6,0 x 6,0
scan-ebis meSveobiT; mowyobiloba programulad
iTvlis baduras da qorioideis sisxlZarRvovani
qselis simkvrives sxvadasxva zonaSi (5), rac gam-
oisaxeba %-Si. aseve, scan-is (eqobiometria) meS-
veobiT gaizoma Tvalis wina-ukana RerZi da Sefas-
da korelacia OCTA-kvlevebiT miRebul monace-
mebTan.

                a                                                        b                                            g
sur.#1. miopiuri Tvalis   OCTA (baduris sisxlZarRvebis simkvrive)
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statistikuri damuSaveba. kvleviT miRe-
buli Sedegebi damuSavda programuli statis-
tikuri paketis gamoyenebiT: SPSS  (Statistical Pack-
age for the Social Sciences); TiToeul jgufSi Sedar-
ebuli iqna asaki, sqesi, aqsialuri RerZi, sferu-
li ekvivalenti, baduras, gangliuri ujredebis
Sris sisqe da vaskuluri simkvrive. Sedegebi Se-
fasebuli iqna Pearson-is korelaciis gamoyenebiT.
monacemebi statistikurad sarwmunod CaiTvala
p<0.05-is SemTxvevaSi. Sedegebi damuSavda Statis-
tica for Windows Release  19.0 programiT.

kvlevis Sedegebi. kvlevis Sedegebis mixed-
viT, mTliani baduras zedapiruli sisxlZarRve-
bis simkvrive da parafovealuri zonis zedapir-
uli sisxlZarRvebis simkvrive mniSvnelovnad
maRali iyo sakontrolo jgufSi, miopiis mqone
individebTan SedarebiT  da korelirebda aq-
sialur RerZTan (cxrili #1). miopiis mqone pa-
cientebis Sedegebis analiziT dadginda, rom aq-

sialuri RerZi mniSvnelovnad korelirebda asak-
Tan, mTliani baduras zedapiruli sisxlZarRve-
bis simkvrivesTan (cxrili #2), parafovealuri
baduras sisxlZarRvebis simkvrivesTan, aseve,
korelirebda sferul ekvivalentTan (cxrili
#3). saSualo da maRali miopiis mqone pacienteb-
Si qorioidea ufro metad iyo gaTxelebuli yve-
la segmentSi (horizontaluri da vertikaluri),
vidre dabali xarisxis miopiis mqone pacienteb-
Si; aseve, saSualo da maRali miopiis mqone pacien-
tebSi SeiniSneboda qoriokapilarebis simkvriv-
is Semcireba zeda da qveda segmentebSi da ara
nazalur da temporul regionebSi (cxrilebi
##4, 5). cxadia, aseT pacientebze mniSvnelova-
nia xangrZlivi dakvirveba momavalSi mikrovasku-
luri cvlilebebis gansazRvrisa da Sefasebi-
sTvis.

sur. #2.  qorioideis sisqis gazomva OCTA DRI Triton-is meSveobiT

cxrili #1
foveas da parafoveas aRweriTi statistika
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cxrili #2
pirsonis korelaciis koeficientebi da p-mniSvnelobebi aqsialuri  sigrZisa da sferuli ekvival-

entisTvis SerCeul niSan-TvisebebTan mimarTebiT

cxrili #3
sferuli ekvivalentisa da aqsialuri RerZis korelacia

cxrili #4
qorioiduli sisqisa da  qoriokapilarebis simkvrivis raodenobrivi korelacia

cxrili #5
qorioideis sisqis korelacia aqsialur RerZTan
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kvlevis Sedegebis ganxilva.  rogroc ze-
moT aRiniSna, zedapiruli baduras sisxlZarRve-
bis da qoriokapilarebis simkvrive da qorioide-
is sisqe gazomil iqna miopiuri da emetropiuli
Tvalis mqone bavSvebSi arainvaziuri OCT-an-
giografiis gamoyenebiT. miopia, rogorc wesi,
vlindeba da viTardeba bavSvebsa da mozardebSi
daaxloebiT 7-8 wlis asakidan da cnobilia, rom
es dakavSirebulia aqsialur elongaciasTan.  Read
da Tanaavtorebis (21) kvlevis analogiurad,
winamdebare kvlevaSic gamovlinda parafo-
vealuri sisqis daqveiTeba axlomxedvel bavSveb-
Si, ramac SeiZleba daadasturos baduras sisqis
cvlileba, dakavSirebuli axlomxedveli
Tvalebis RerZis sigrZesTan. cnobilia, rom Tva-
lis RerZis zrdam SeiZleba gamoiwvios badurasa
da qorioideis sxvadasxva dazianebis ganviTare-
ba, ZiriTadad, maRali miopiis dros. garTulebe-
bis speqtri moicavs sisxlis nakadis daqveiTe-
bas da baduras sisxlZarRvebis Seviwroebas
(11,12,13,14). fanma da Tanaavtorebma sisxlZarRv-
Ta simkvrivesTan dakavSirebuli faqtorebis
dasadgenad Seafases sisxlZarRvTa simkvrive
makulasa da optikuri diskis regionSi TvalebSi
sxvadasxva refraqciuli statusiT. maT aRmoaCi-
nes, rom zedapiruli da Rrma sisxlZarRvTa
simkvrivis daqveiTeba dakavSirebulia grZel aq-
sialur RerZTan (11). winamdebare kvlevis Sede-
gebi adasturebs am korelacias baduras zedapir-
ul wnulSi bavSvebSi. mosas da Tanaavtorebis (14)
mier gazomil iqna makulas aris baduras sisx-
lZarRvebis, qoriokapilaruli qselis da radi-
aluri peripapilaruli nakadis simkvrive (RPC)
TvalebSi emetropiiT, maRali miopiiT da pa-
Tologiuri miopiiT. avtorebma aRmoaCines maku-
luri da RPC nakadis mniSvnelovani Semcireba mx-
olod paTologiuri miopiis mqone jgufSi da daa-
dastures uaryofiTi korelacia nakadis sim-
kvrivesa da AL-s Soris. winamdebare kvlevaSi gam-
ovlinda mniSvnelovani korelacia yvela gamo-
sakvlev parametrs Soris. dadgenilia, rom zeda-
piruli sisxlZarRvTa simkvrive grZeli aq-
sialuri RerZis mqone pacientebSi mcirdeba (15).
analogiurad, mcirdeba qoriokapilaris
simkvrive da diametri rogorc miopi-cxovele-
bis modelebSi, aseve, adamianebSi (16, 17, 18).

kvlevaSi warmodgenilia qorioidis sisqisa da
simkvrivis cvlileba aqsialur RerZTan mimarTe-
biT (cxrili #5). gamovlinda, rom miopiur
TvalebSi qorioideis sisqe naklebia. qori-
okapilaris sisxlZarRvTa simkvriveSi dabali da
saSualo miopiis dros mniSvnelovani gansxvave-
ba ar aRiniSneba, xolo maRali miopiis SemTxveva-
Si qoriokapilarebis simkvrive Semcirebulia. mi-
opiur TvalSi perfuziis Semcirebis zusti
meqanizmi ucnobia; zogierTi avtori miuTiTebs,
rom Tvalis RerZis gaWimva SeiZleba nawilobriv
pasuxismgebeli iyos Secvlili sisxlZarRvebis
qselze, es cvlilebebi ki dakavSirebuli iyos
paTologiuri miopiis paTogenezTan (18, 19). yve-

la wina kvleva, dafuZnebuli OCT-angiografiis
Sedegebze, aRwers Semcirebul perfuzias
mozrdilebSi miopiis sxvadasxva stadiaSi. aqedan
gamomdinare, sainteresod CavTvaleT sisx-
lZarRvTa simkvrivis Sefaseba axlomxedvel bavS-
vebSi.

vinsentma da Tanaavtorebma (17) Seiswavles
qorioideis sisqe anisometropiis SemTxvevaSi da
daadgines, rom horizontaluri B skanirebiT
qorioideis sisqe mniSvnelovnadaa gaTxelebuli
maRali miopiis mqone TvalSi dabali miopiis
mqone TvalTan SedarebiT. TvalTaSorisi gansx-
vaveba SFCT-Si subfovealuri qorioideis sisqis
mxriv mniSvnelovnad korelirebs  RerZul ani-
sometropiasTan (17). garda amisa, bolo dros
Catarebulma kvlevebma aCvena uaryofiTi kore-
lacia qorioideis sisqesa da aqsialur miopias
Soris. Tumca, bavSvebsa da mozrdilebze Catare-
buli ramdenime kvleva adasturebs qorioidis
gaTxelebas miopiis ganviTarebis dros (20, 21).
naCvenebia, rom qorioidea mniSvnelovan rols
asrulebs miopiis ganviTarebaSi, rasac mowmobs
ormxrivi cvlilebebi qorioidis sisqeSi miopi-
isa da hipermetropiuli defokusirebis sapasu-
xod, rasac qorioiduli akomodacia ewodeba.
aqedan gamomdinare, qorioiduli sisqis cvlile-
bebi dakavSirebulia miopiis ganviTarebasTan.

qorioidea sisxlZarRvovani qsovilia, rome-
lic Sedgeba sami sisxlZarRvovani Srisgan (qo-
riokapilari, saSualo da msxvili sisxlZarRve-
bi). miopiis dros qorioideis gaTxeleba, Ziri-
Tadad, Cndeba saSualo da msxvili sisxlZarRve-
bis fenebSi (22). jer kidev gaurkvevelia, axlavs
Tu ara miopiasTan dakavSirebul qorioidul
gaTxelebas qorioiduli sisxlis nakadis Semcir-
eba. anizometropiis mqone bavSvebSi Catarebuli
kvleviT dadginda, rom sadac anizometropiis
xarisxi aRemateba 1,5 dioptrias - qoriokapilare-
bis simkvrive dabalia. es ki miuTiTebs, rom qori-
okapilaris sisxlZarRvTa simkvrive SeiZleba mi-
opiis adreul etapze ar Semcirdes, rac Seesa-
bameba Yazdani et al-is Sedegebs (23), sadac dabali
xarisxis miopiis mqone TvalSi daafiqsirebulia
qorioideis umniSvnelod maRali sisxlZarRvo-
vani indeqsi, emetropiul TvalebTan SedarebiT.

miopiis mastimulirebelma signalebma SeiZle-
ba Seamciron qorioideis perfuzia, rac iwvevs
Jangbadisa da sakvebi nivTierebebis arasakmaris
miwodebas axlomdebare sklerisTvis. am garemoe-
bam SeiZleba gamoiwvios skleris hipoqsia da, Se-
sabamisad, gaTxeleba, rac SesaZloa gaxdes aq-
sialuri RerZis elongaciisa da miopiis ganvi-
Tarebis mizezi. vu da Tanaavtorebma (25) aCvenes,
rom skleris  restruqturizacias miopebSi Tan
sdevs skleruli fibroblastebis farTomasSta-
biani transdiferenciacia miofibroblastebad.
mniSvnelovania, rom hipoqsiiT gamowveuli faq-
tori-1(HIF-1) skleraSi mniSvnelovan rols as-
rulebs am restruqturizaciaSi, rac badebs
varauds, rom skleruli hipoqsia-damokidebuli
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meqanizmi mniSvnelovan rols asrulebs miopiis
ganviTarebaSi (20).  Zhang da Tanaavtorebma aR-
moaCines, rom zRvis goWebSi qorioiduli sisqe
da qorioiduli sisxlis perfuzia (ChBP) mniS-
vnelovnad Semcirebulia miopiis dros. garda
amisa, cvlilebebi qorioideis sisqis mxriv dadeb-
iTad korelirebs simkvrivesTan. Zhou da Tanaav-
torebi miuTiTeben, rom gazrdili ChBP asustebs
sklerul hipoqsias, ramac SesaZloa Seakavos mi-
opiis ganviTareba. amitom, ChBP SeiZleba ganxi-
lul iqnas miopiis ganviTarebis uSualo maprog-
nozirebeli faqtorad (24).

kvlevis Sedegebi miuTiTebs, rom miopiis
mqone bavSvebSi baduras zedapiruli qselis
simkvrive mcirdeba, emetropiul subieqtebTan
SedarebiT; qorioideis sisqe orive - horizonta-
lur da vertikalur B-skanebze naklebia saSua-
lo da maRali xarisxis miopiis mqone individeb-
Si, vidre dabali xarisxis miopiis mqone da em-
etropiuli Tvalis mqone pirebSi; qori-
okapilaris sisxlZarRvTa simkvrive ki metadaa
Semcirebuli axlomxedvelobis ufro maRali
xarisxis mqone pacientebSi.

amrigad, miopiis ganviTarebis  sixSiris inten-
siuri zrda dRis wesrigSi ayenebs Tanamedrove
teqnologiebis aqtiuri CarTvis aucileblobas
axlomxedvelobasTan dakavSirebuli cvlilebe-
bis adreuli da drouli gamovlinebisTvis, rac
miopiis progresirebis prevenciis da mkurnalo-
bis axali da efeqturi meTodebis SemuSavebis
winapirobas warmoadgens.
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SUMMARY

Meskhi S., Shengelia D., Shengelia B.

EVALUATION OF RETINAL AND
CHORIOCAPILLARY DENSITY IN
MYOPIC CHILDREN USING OPTICAL
COHERENCE TOMOGRAPHY-
ANGIOGRAPHY

TSMU, DEPARTMENT OF EYE DISEASES

Myopia is a rising problem in modern ophthalmology. Its
progression and a number of related complications are one
of the main causes of irreversible vision loss and blindness
worldwide. Dependence on smartphones, computers, and
other electronic devices makes myopia the leading cause of
visual impairment in children. The development of optical
coherence tomography-angiography (OCTA) provided a non-
invasive method of examining the morphological changes of
large and small blood vessels, which allows the examination
of the density of the retina and choriocapillaris of near-sight-
ed children in correlation with the axial axis, in order to deter-
mine the expected pathological changes developed during
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myopia. The purpose of the study is to measure the density
of retinal layers and choriocapillaris, as well as evaluation of
the thickness of these tissues through optical-coherence
tomography-angiography and determine its relationship with
the anterior-posterior axis of different eye sizes in myopic
children.

96 eyes of 48 myopic subjects and 40 eyes of 20 emme-
tropic volunteers were examined. The spherical equivalent
of myopes was greater than -1.0 D. For emmetropes, from
+0.5 to 0.5 D; The length of the axial axis is 24.58mm (SD1.22)
and 22.88mm (SD0.65). Patients aged 7-16, who were also
involved in the study, underwent a complete ophthalmolog-
ical examination. Retinal and choriocapillaris density were
examined using SS-OCTA DRI Triton.

According to the results of the study, the density of
superficial retinal blood vessels is lower in myopic eyes than
in emmetropic eyes and correlates with the axial axis.

In patients with medium and high myopia, the choroid is
significantly thinner than in patients with low-grade myo-
pia; Also, there is a decrease in the density of choriocapil-
laris in patients with moderate and high myopia in the upper
and lower segments, but not in the nasal and temporal re-
gions. Obviously, it is very important to carry out long-term
observations of such patients in terms of determining mi-
crovascular changes in the future.

Mosidze E.1, Legault J.2, Mshvildadze V.2, Ebralidze L.1,
Bakuridze L.1

BIOSYNTHESIS OF SILVER
NANOPARTICLES USING EXTRACT OF
CENTAUREA ADZHARICA SOSN. AND
EVALUATION OF THEIR BIOACTIVITY

TSMU, DEPARTMENT OF PHARMACEUTICAL
TECHNOLOGY1; UNIVERSITÉ DU QUÉBEC À
CHICOUTIMI, CANADA2

Introduction
Silver has been considered as a special metal for a long

time and its antibacterial properties are well known but while
discussing silver nanoparticles, completely new character-
istics appear. Due to their distinct chemical, thermal, mechan-
ical, and electrical capabilities compared to bulk material in
nowadays, nanoparticle applications are subject to a wide
spectrum of study. Increased biological activity is caused
by the small size, high surface-to-volume ratio /1/. Various
physicochemical techniques are currently employed to cre-
ate nanoparticles for use in a variety of industries, including
the medical, biological sensor, solar cell, textile, and agricul-
tural sectors /2/. Though, it has to be mentioned that their
integration in the biological and medical fields is limited due
to the use of toxic chemicals, the difficulty of the synthesis
process, the high cost, and the involvement of hazardous
products in the process /3/.

One of the most attractive processes for making nano-

particles is so-called green synthesis, which involves the
use of bio sources as reducing agents without the need for
any chemicals. Among described ways of biosynthesis pro-
cess involving plant extracts is the most widely used. Plant
extracts contain coating and reducing agents that can re-
duce metal ions and create nanoparticles with high stability
and a variety of sizes and shapes. These compounds in-
clude polysaccharides, amino acids, flavonoids, alkaloids,
terpenes, enzymes, proteins and etc. /4, 5/.

Implementation of silver nanoparticles as antibacterial
and anticancer agents in medicine is one of the tasks that
scientists are trying to solve.  The antibacterial effects of
these particles have been proved in multiple research. Scien-
tific works has demonstrated that AgNPs exert their antibac-
terial activity by degrading enzymes, damaging DNA, in-
creasing membrane permeability, and inactivating cellular
proteins /6,7/. What about cytotoxicity, silver nanoparticles
have been shown to have anticancer properties. Mainly the
generation of ROS and the release of silver ions are two
important factors that cause cytotoxic effects /8/ but some
parameters may influence this process and change the char-
acteristics of nanoparticles. Data available regarding it is
huge yet not sufficient, therefore, it is crucial to continue the
research around AgNPs’ anticancer effects.

In the given research silver nanoparticles were biosyn-
thesized using watery extract of Centaurea adzharica Sosn.,
an endemic plant of the Adjara region. The synthesis of nano-
particles was observed and proved by Uv-vis spectroscopy,
dynamic light scattering method and was used to character-
ize them. Antibacterial activity was evaluated against Gram-
negative Escherichia coli, Gram-positive Staphylococcus
aureus and antifungal activity on Candida albicans.  Their
cytotoxic effects were tested on human lung carcinoma A-
549 (ATCC #CCL-185), colon adenocarcinoma DLD-1 (ATCC
#CCL-221) and healthy human skin fibroblasts WS1 (ATCC
CRL-1502) cell lines.

Materials and Methods
Biosynthesis of Silver Nanoparticles
Plant material was washed with distilled water. After dry-

ing, they were cut into 1 cm long pieces. To obtain the ex-
tract, 10 g of finely chopped raw material was placed in a
beaker. 200 ml of double distilled water was added. Beaker
was later placed in a Hyundai microwave for 10 minutes. The
mass was heated by the dielectric heat and then was left cool
down at room temperature for one hour. In the next step the
material was drained onto cotton to remove the finely
chopped plant waste. Finally, to obtain the pure extract, the
liquid was filtered into the filter paper produced by MELIOR
XXI Ltd. (ashless filter d = 150 mm).

Silver nitrate was purchased from Sigma-Aldrich Chemie
GmbH and the powder was dissolved in double distilled wa-
ter and solutions were prepared with 1mM, 2mM, 4mM, 7mM
concentrations. For each prepared sample silver nitrate so-
lution was placed in a 400 ml volume flask and placed on a
magnetic stirrer. The plant extract was added slowly under
continuous stirring in different ratios (plant extract: silver
nitrate solution ratios are shown in Table 1) and the flasks
were left on the stirrer for 1h. For the further synthesis of
silver nanoparticles  (AgNPs) the mixtures were then left in a
dark place, at 21OC for 24 hours. The samples were afterward
centrifuged at 14,000 rpm for 7 min to remove watery extracts
together with the supernatant. The precipitate containing
nanoparticles was diluted in distilled water and the process
was repeated two times to obtain purified AgNPs. To ana-
lyze the characteristics and biological activities of synthe-
sized nanoparticles further assays were performed.



102

Characterization of silver nanoparticles
The biosynthesis of silver nanoparticles was detected

using i9 UV-VIS spectrophotometer (Hanon Instruments).
This method is based on the detection of plasmon reso-
nance which is characteristic for AgNPs in the range of spe-
cific wavelength, which mostly varies between 380-450nm /
9/. The absorbance of prepared samples was scanned in the
wavelength range of 300-600 nm. NPs were characterized by
measuring zeta-potential (ZP) and size by dynamic light scat-
tering (DLS) using a Zetasizer Nano ZS (Malvern Instru-
ments, U.K.) at 25°C. The result is presented as an average
of three individual measurements ± standard deviation (SD).
Transmission electron microscopy (TEM) was used to study
the morphology and distribution of formed silver nanoparti-
cles. Microscopy was performed using a JEOL JEM-100SX
transmitting electron microscope. Images were obtained at
120,000 magnification. Particle sizes were measured follow-
ing it.

Study of biological activity
The antibacterial and antifungal activity assays of bio-

synthesized silver nanoparticles were performed using the
previously described method /12/. The cellular density of
the inoculum was measured via optical density, measured at
600 nm for E. coli /10/, 660 nm for S. aureus /11/, using a
Multiskan™ GO Spectrophotometer (Thermo Fisher Scien-
tific). MIC90 for the lowest concentration of AgNPs result-
ing in 90% inhibition of bacterial and fungal growth was
determined.

For cytotoxicity assay the human lung carcinoma A-549
(ATCC #CCL-185), colon adenocarcinoma DLD-1 (ATCC
#CCL-221) and healthy human WS1 (ATCC CRL-1502) cell
lines were used, obtained from the American Type Culture
Collection (ATCC, Manassas, USA). Cytotoxicity was as-
sessed using the resazurin reduction test as described by
O’Brien /13/ and Hoechst method. Fluorescence was mea-
sured on an automated 96-well Fluoroskan Ascent FlTM plate
reader (Labsystems) using an excitation wavelength of 530
nm and an emission wavelength of 590 nm. Cytotoxicity was
expressed as the concentration of extract or compound in-
hibiting cell growth by 50% (IC50). Etoposide was used as a
control in the cytotoxicity assay.

Results and discussion
The biosynthesis of silver nanoparticles is visible by

color change after adding the extract to a silver salt solution,
often yellow to brown, which occurs within a few minutes.
The color change is caused by their optical properties. In
accordance with the available data /14/ the first sign of bio-
synthesis of silver nanoparticles in this case was the rapid
change of color after mixing the AgNO3 solution with the
extract. Obtained light yellowish color became darker after
passing 24 hours. The change in coloration proves that the
silver ions present in the solution were reduced. Among the
prepared twelve objects color was changed in each but pre-
cipitate or tendency to strong agglomeration was visible in
some of them.

Objects prepared from 2mM silver nitrate solution ap-
peared to be more stable and for further research was cho-
sen sample N4 (1:10 ratio of extract : 2mM silver nitrate solu-
tion). As an instrumental analytical method for observing
biosynthesis UV-vis absorption spectra is usually recorded.
Received UV-Vis spectra for our research object proved the
formation of silver nanoparticles.  For silver nanoparticles
biosynthesized C. adzharica watery extract absorption maxi-
mum was recorded at 434 nm (Fig. N1) which comes in accor-
dance to characteristic plasmonic resonance for AgNPs
which is detected in a specific range, mostly between 380-
450nm like it was mentioned above.

Conc. N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 
1 mM 1:10 1:20 1:40          

2 mM    1:10 1:20 1:40       
4 mM       1:10 1:20 1:40    
7 mM          1:10 1:20 1:40 

 

Fig. 1. Characteristic absorption peak to silver nanoparti-
cles detected with UV-vis spectroscopy

The Zeta potential value for the prepared silver nanopar-
ticles equals to: - 21,4±4.5 mV (Fig.N2). Zeta potential of NPs
is considered as an important characteristic. It provides use-
ful details about the electric charges close to the particle
surfaces and can help to predict the stability. According to
the scientific data the negative value indicates the stability
of the nanoparticles and it can avoid the agglomeration of
nanoparticles /15/. The negative potential value can be
caused by the capping action of biomolecules present in the
watery extract of C. adzharica. The average size was equal to
309,5 ± 31.54 nm and PDI 0.453  ± 0.024.

Table N1
Plant extract: silver nitrate solution ratios in prepared objects
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Figure 2.  Zeta potential of silver nanoparticles

On obtained images from Transmission electron micros-
copy, we can see formed silver nanoparticles (Figure N3),
with some tendency to agglomerate but still, the shape can
be defined and we can say that biosynthesized silver nano-
particles have a pyramid shape.

silver nanoparticles against human lung carcinoma A-549
(ATCC #CCL-185), colon adenocarcinoma DLD-1 (ATCC
#CCL-221) and healthy human WS1 (ATCC CRL-1502) cell
lines showed that obtained AgNPs exhibit cytotoxic activity
against all of the tested cells, but the strongest effect was
shown on colon adenocarcinoma cells. According to avail-
able data nanoparticles small in size show stronger cytotox-
icity /16/. In our case we should mention that obtained nano-
particles are not close to the desirable size, their average
diameter according to the results of DLS is 309,5 ± 31.54 nm.
If we manage to obtain nanoparticles of smaller size with
variating conditions of biosynthesis we can predict that the
bioactivity will be increased.

Table  N2
Results of antibacterial and antifungal activity assay of

silver nanoparticles

 E. coli IC90 S. aureus 
IC90 

C.albicans 
IC90 

AgNPs 68±8 µg/ml 57±2 µg/ml 89±8µg/ml 
Gentamycin 0,045±0,004  0,07±0,01   

AmphotericinB   0,55±0,08 

 

Figure 3. TEM image of silver nanoparticles

As a result of performed in vitro assays to assess the
bioactivity of our object, we can say that it shows antibacte-
rial and antifungal activity against tested E.coli, S. aureus
and C. Albicans.  The cytotoxicity assay of biosynthesized
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Table  N3
Results of cytotoxicity assay of silver nanoparticles
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SUMMARY

Mosidze E.1, Legault J.2, Mshvildadze V.2, Ebralidze L.1,
Bakuridze L.1

BIOSYNTHESIS OF SILVER
NANOPARTICLES USING EXTRACT OF
CENTAUREA ADZHARICA AND
EVALUATION OF THEIR BIOACTIVITY
TSMU, DEPARTMENT OF PHARMACEUTICAL
TECHNOLOGY1; UNIVERSITÉ DU QUÉBEC À
CHICOUTIMI, CANADA2

Silver nanoparticles have high biological activity due to
their small size and big surface. They show antibacterial ac-
tivity and cytotoxicity on cancer cells. Both the properties
and the biological activity of silver nanoparticles depend to
a significant extent on the technologies of their preparation.

In the given research silver nanoparticles were biosyn-
thesized using a watery extract of Centaurea adzharica Sosn.
The approach was chosen based on its safety, low cost, and
simplicity of the technology. The synthesis of nanoparticles
was observed and proved by Uv-vis spectroscopy. Dynam-

Sample 
Resazurine Resazurine Resazurine Hoechst Hoechst Hoechst 
A-549 DLD-1 WS-1 A-549 DLD-1 WS-1 

AgNPs 91±11 µg/ml 58±10 µg/ml 82±10 µg/ml 83±2 µg/ml 63±3 µg/ml 61±4 µg/ml 

Etoposide 27±14µM 14±2µM 3,7±0,8 µM 2,0±0,3 µM 1,7±0,3 µM 0,5±0,1 µM 

 Conclusion
The results of conducted work enable us to conclude

that the watery extract of C. adzharica, can be used as reduc-
ing agent in the synthesis of silver nanoparticles. Com-
pounds represented in it aid not only in reducing silver ions,
but also contribute to the stability of synthesized nanoparti-
cles by serving as a capping agent and formed a coating
with a negative surface charge that can avoid agglomera-
tion. The Biosynthesis of silver nanoparticles involving ex-
tract of the endemic plant to Adjara region - C. adzharica is
easy and cost-effective. Results show that obtained silver
nanoparticles show antibacterial and antifungal activities.
They have cytotoxic effects on human lung carcinoma A-
549, colon adenocarcinoma DLD-1 and healthy human skin
fibroblasts WS1 cell lines. Further work is planned to obtain
silver nanoparticles with smaller sizes. Synthesis of nano-
particles with appropriate size will be achieved by changing
the main parameters of biosynthesis, concentrations, extract:
silver nitrate solution ratio, the temperature during the pro-
cess. Based on available scientific literature the formation of
silver nanoparticles with a small diameter will likely increase
the cytotoxicity.
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ic light scattering method and Transmission electron micros-
copy were used to characterize them. Antibacterial activity
was evaluated against Gram-negative Escherichia coli, Gram-
positive Staphylococcus aureus and antifungal activity on
Candida albicans. Their cytotoxic effects were tested on hu-
man lung carcinoma A-549, colon adenocarcinoma DLD-1
and healthy human skin fibroblasts WS1 cell lines. Results
show that biosynthesized silver nanoparticles have antibac-
terial, antifungal action and are cytotoxic against tested can-
cer cell lines.

nersezaSvili m1.,  beraSvili d1. , joxaZe m1. ,
goqaZe s.1,  korona-glovniaki i.2

xevsuris diyis (Heracleum sosnowskyi Manden.)
fesvebis meTanoliani eqstraqtis
fitoqimiuri da biologiuri Sefaseba

Tssu, farmacevtuli botanikis departamenti1;
lublinis samedicino universiteti,
farmacevtuli mikrobiologiis departamenti2

diyi - Heracleum qolgosanTa (Aapiaceae) ojaxis
erT-erTi yvelaze didi gvaria. misi saxeobebi ma-
Rali, ori an mravalwlovani balaxovani mcenaree-
bia. aqvs didi zomis danakvTuli da mTliani foT-
lebi. yvavilebi TeTri, momwvano-yviTeli an
vardisferi, rTul qolga yvaviledad Sekrebili.
am gvaris 120-ze meti saxeobidan kavkasiaSi gav-
rcelebulia 25 saxeoba, xolo saqarTveloSi - 23,
maT Soris 5 endemia [1]. izrdeba umetesad tyisa
da subalpur sartyelSi. saqarTvelos subalpur
maRalbalaxeulSi farTodaa gavrcelebuli sos-
novskis diyi (Heracleum sosnowskyi) da mantegacis
diyi (Heracleum mantegazzianum). xorkliani diyis
(Heracleum asperum M.Bieb.) da TeTri diyis (H. lesk-
ovii Grossh.) norC ylortebs mTis mosaxleoba saW-
melad iyenebs.

diyis fotoalergiuli Tvisebebi dakavSire-
bulia mcenaris yvela nawilSi furokumarinebis
SemcvelobasTan. furokumarinebi aRmoCnda mce-
naris bususebSic, romelic faravs mis foTleb-
sa da Reros. epiTeluri Sris meSveobiT maT SeuZ-
liaT kanSi SeRweva, rac SesaZlebelia safrTxis
Semcvelic iyos  adamianis janmrTelobisTvis.
mcenaresTan kontaqtis Semdeg, kanze mzis sxive-
bis zemoqmedebam, SeiZleba gamoiwvios didi zo-
mis buStukebis warmoqmna da damwvrobis simpto-
mebis ganviTareba. simptomebi viTardeba mzis sxi-
vebis zemoqmedebidan ramdenime saaTSi. eriTema
da serozuli siTxiT savse buStukebi SeiniSneba
kanis kontaqtur ubanze. yvelaze xSirad ziande-

ba kanis daucveli adgilebi, magaliTad saxe,
mklavebi da qveda kidurebi. kumarinebis al-
ergiuli Tviseba Zlierdeba mzis sxivebis pirda-
piri zemoqmedebiT, maRali temperaturiTa da
tenianobiT, aseve, diyis yvavilobisa da simwifis
periodSi. aseT pirobebSi alergiuli reaqcia
SesaZlebelia ganpirobebuli iyos mcenaris siax-
loves yofniTac da aramarto masTan pirdapiri
kontaqtiT, SeiZleba ganviTardes koniuqtivit-
ic [12].

diyis sxvadasxva saxeobaSi identificirebu-
lia furokumarinebi: bergapteni, biakangeliko-
li, felopterini, qsantotoqsini, izopimpineli-
ni, imperatorini. TiToeuli maTgani xasiaTdeba
farTo speqtris biologiuri aqtivobiT, rogor-
icaa: antibaqteriuli, antimikrobuli, antio-
qsidanturi, fungiciduri, anTebis, simsivnis saw-
inaaRmdego moqmedeba [17]. gamoiyeneba vitili-
gos, alopeciis da fsoriazis samkurnalod [17,4].

diyis saxeobebi Seicavs eTerzeTebs, fla-
vonoidebs, fenolkarbonmJavebs, mTrimlav niv-
Tierebebs, antraqinonebs. Tumca unda aRiniSnos,
rom kumarinebi da furokumarinebi yvelaze didi
raodenobiT aris aRmoCenili [7].

xevsuris diyi (Heracleum sosnowskyi Manden.)
1772 wels aRmoaCines. xolo 1944 wels
saqarTveloSi mozardi xevsuris diyi  i.p. mande-
novam aRwera rogorc calke saxeoba [12]. xevsuris
diyis saerTaSoriso dasaxeleba - Heracleum sos-
nowskyi momdinareobs kavkasiis floris mkvle-
vari botanikosis, profesor d.i. sosnovskis
gvaridan, xolo Heracleum - antikuri gmiris, her-
akles (Heracles) saxelidan [16].

velurad mozardi diyis endemuri saxeobebi
ZiriTadad gavrcelebulia aRmosavleT da dasav-
leT amierkavkasiasa da daRestnis mTiswineTSi
[8,10,18],

xevsuris diyi gavrcelebulia kaxeTis, qvemo
qarTlis, mcxeTa-mTianeTis, samegrelo-zemo sv-
aneTisa da samcxe-javaxeTis teritoriebze [19].
gavrcelebulia TurqeTSic. ganxorcielda misi
introducia bulgareTSi, ruseTis centralur,
aRmosavleT da CrdiloeT - evropul nawilSi,
poloneTSi, ukrainaSi, saxalinsa da dasavleT
cimbirSi [13].

xevsuris diyis SemadgenlobaSi aRmoCenilia
angelicinis, bergaptenis, meToqsalenis, imper-
atorinis, izoimperatorinis, marmezinis, (+)-pan-
gelinis, oqsipeucedaninis, aseve, arabinogalaq-
tinisa da peqtinuri polisaqaridebis arseboba
[11,15,9]. miuxedavad imisa, rom am naerTebis ume-
tesoba qimiurad identificirebulia, maTi bi-
ologiuri aqtivoba jer kidev ar aris bolomde
Seswavlili.

dermatofitozi msoflioSi erT-erTi yve-
laze farTod gavrcelebuli infeqciuri daa-
vadebaa. dermatofitebs gaaCniaT keratizebul
qsovilebSi (kani, Tma da frCxilebi) SeRwevis un-
ari, ris Sedegadac viTardeba dermatofitozi [3].
Trichophyton rubrum da Trichophyton mentagrophytes,



106

kanisa da frCxilebis infeqciebis gamomwvevi, ori
yvelaze farTod gavrcelebuli dermatofitia
[5]. miuxedavad imisa, rom sokos sawinaaRmdego
bevri saSualebaa mowodebuli dermatofitozis
samkurnalod [6]. frCxilis dazianebis gamomwvevi
dermatofitebi yovelTvis ar reagirebs mkur-
nalobaze [14], rac ganapirobebs axali da ufro
efeqturi saSualebis moZiebis aucileblobas.

2. obieqtebi da meTodebi
2.1. mcenareuli nedleuli
xevsuris diyis (Heracleum sosnowskyi) miwisze-

da da miwisqveda nawilebi Segrovda xuloSi,
aWaris regionSi, 2020 wels. nedleulis identi-
fikacia ganxorcielda fitopaTologiisa da
biomravalferovnebis institutis ufrosi mec-
nieris, biologiis doqtoris mariam metrevelis
mier. miwiszeda da miwisqveda nawilebis ma-
Ralefeqturi siTxuri da masspeqtrometruli
qromatografiuli analizis Sedegebis mixedviT,
biologiuri kvlevebisTvis, SeirCa xevsuris
diyis Teslebi da fesvebi, martivi kumarinebis
da furokumarinebis, Semcvelobis gamo.

2.2. nedleulis eqstraqcia
eqstraqciisTvis gamoyenebuli iyo analizuri

xarisxis meTanoli, xolo eqstraqtis maRalefeq-
turi siTxuri da masspqtrometruli qro-
matografiisTvis, qromatografiuli sisufTavis
meTanoli da wyali. wylis gasufTaveba moxda Sim-
plicity® wylis gasasufTavebeli sistemis gamoye-
nebiT (Millipore, Grenoble, France).

xevsuris diyis oTaxis temperaturaze gamom-
Sral da 1 mm zomamde daqucmacebul Teslsa da
fesvs (20-20 g) umateben 200-200 ml meTanols da
aTavseben ultrabgeriT wylis abazanaze, oTaxis
temperaturaze, 30 wuTis ganmavlobaSi. miRebul
eqstraqtebs filtraven 500 ml moculobis er-
lenmeieris kolbaSi, xolo nedleuls umateben
eqstragentis axal ulufas. eqstraqcia mimdinar-
eobda eqstragentis Tanabari raodenobis samjer
damatebiT. eqstraqtebis aorTqleba, mSral naS-
Tamde, ganxorcielda rotaciuli vakuumamaor-
TqlebliT 45°C temperaturaze.

2.3. siTxe-siTxuri eqstraqcia
xevsuris diyis fesvebisa da Teslebis meTan-

oliani eqstraqtidan Semadgeneli komponente-
bis fraqcionirebisTvis gamoyenebuli iyo siTxe-
siTxuri tipis eqstraqcia ganawilebiTi qro-
matografiuli meTodiT (Centrifugal Partition Chro-
matography, CPC). CPC eqstraqciisTvis pirvel rig-
Si dadginda ganawilebis koeficienti e.w. Shake-
flask eqsperimentiT, Semdeg etapze ganxorciel-
da gamxsnelTa sistemis HEMWat (heqsani, eTilac-
etati, meTanoli, wyali) SerCeva, gamxsnelTa op-
timaluri Tanafardobis dadgenis mizniT. sxva-
dasxva polarobis sistemis gamoyenebiT gamov-
linda saukeTeso sistema, gamxsnelTa Semdegi
TanafardobiT: fesvebisTvis 6:5:6:5 v/v/v/v,
TeslebisTvis 1:1:1:1 v/v/v/v, Sesabamisad.

2.4. identificireba
eqstraqtebSi Semavali komponentebis stru-

qturis dasadgenad ganxorcielda maRalefeq-
turi siTxur-masspeqtrometruli (HPLC-ESI-
QTOF-MS/MS) analizi Agilent 1200 HPLC (Agilent Tech-
nologies, Santa Clara, CA, USA) da ESI-QTOF (G6530B)
saSualebiT. moZrav fazas Seadgenda wyali + 0.01%
COOH (A) da acetonitrili + 0.1% HCOOH (B) Sem-
degi TanafardobiT (A/B): 0 wT - 85%/15%; 7 wT -
65/35%; 20 wT - 60/40%; 42 wT - 35/65%; 43 wT - 5/
95%; 50 wT - 5/95%. MS parametrebi: uaryofiTi
ionizacia (M-H), masis diapazoni - 100 - 1000 m/z,
airis temperatura - 325 °C, dinebis siCqare - 12
l/wT.

2.5. mikrobiologiuri analizi
kvlevis protokoli mowodebuli iyo lubli-

nis samedicino universitetis farmacevtuli
mikrobiologiis departamentis asocirebuli
profesoris, izabela korona-glovniakis mier [2].
xevsuris diyis fesvebis meTanoliani eqstraqti
Semowmda dermatofitebis - Trichophyton rubrum da
Trichophyton mentagrophytes sawinaaRmdego aq-
tivobaze bulionSi mikroganzavebis meTodiT.
sakvlevi eqstraqtis minimaluri inhibitoruli
koncentracia (MIC) Sefasda sacnobaro mikroor-
ganizmebis panelisTvis amerikuli tipis kul-
turis koleqciidan (ATCC). sakvlevi xsnarebis
simkvrive Seesabameboda 0.5 makfarlands, mikro-
organizmebis samizne koncentracia - 5 x 104 CFU/
ml; CFU - koloniis warmomqmneli erTeulebi.
kontaminaciis Tavidan acilebis mizniT, xsnarebs
daemata cikloheqsamidisa da qloramfenikolis
dimeTilsulfoqsidiani xsnarebi. mikrotitraci-
uli firfitebi moTavsda TermostatSi 35oC tem-
peraturaze 7 dRis ganmavlobaSi. MIC Sefasda
rogorc vizualurad, ise speqtroskopulad 600
nm talRis sigrZeze.  dadebiTi kontroli Seicav-
da inficirebul xsnars eqstraqtis gareSe, xolo
uaryofiTi kontroli - eqstraqtul xsnars
sokoebis gareSe.

3. Sedegebis analizi
3.1. eqstraqtis Semadgeneli komponentebi
maRalefeqturi siTxuri qromatografia -

masspeqtrometruli (HPLC-ESI-QTOF-MS/MS) anal-
izebiT dasturdeba diyis miwiszeda da miwisqve-
da nawilebis meTanolian eqstraqtebSi martivi
kumarinebisa da furokumarinebis Semcveloba.
fesvebsa da TeslebSi identificirebulia furo-
kumarini biakangelikoli. #1 suraTze mocemulia
aRniSnuli biakangelikolis STanTqmis speqtri
ultraiisfer ubanSi. STanTqmis maqsimumebi Se-
sabamisad fiqsirdeba 222 nm, 249 nm, 270 nm da 313
nm talRis sigrZeze.

3.2. mikrobiologiuri analizis ganxilva
7 dRiani inkubaciis Semdeg, eqstraqtis mini-

maluri inhibitoruli koncentraciis gansazRvra
ganxorcielda rogorc vizualurad, ise
speqtroskopuli analiziT. miRebuli Sedegebi
gviCvenebs, rom xevsuris diyis fesvebis meTano-
liani eqstraqtis 90% minimaluri inhibitoruli
koncentracia (MIC 90%) T. mentagrophytes winaaRm-
deg aris 500 mkg/ml, xolo MIC 50% - 62.5 mkg/ml.
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MIC 90% T. rubrum winaaRmdeg aris 250 mkg/ml,
xolo MIC 50% - 125 mkg/ml.

daskvna: miRebuli Sedegebidan gamomdinare,
xevsuris diyis fesvebi SesaZlebelia ganvix-
iloT, rogorc dermatofitozis samkurnalo sa-
Sualebebis misaReb potenciuri nedleulad.
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SUMMARY

Nersezashvili M1., Berashvili D1., Jokhadze M1.,
Gokadze S1., Korona-Glowniak I2.

PHYTOCHEMICAL AND BIOLOGICAL
EVALUATION OF HERACLEUM
SOSNOWSKYI  MANDEN. ROOT
METHANOLIC EXTRACT

TSMU, DEPARTMENT OF PHARMACOGNOSY BOTANY1,
DEPARTMENT OF PHARMACEUTICAL MICROBIOLOGY,
MEDICAL UNIVERSITY OF LUBLIN, LUBLIN, POLAND2

Heracleum is one of the greatest genera of the Umbel-
liferae family that has more than 120 species. This genus is
represented by 25 species in the Caucasus and by 23 spe-
cies in Georgia. The photoallergic properties of Heracleum
are connected with the presence of furanocoumarins. The
genus Heracleum is a famous origin of furanocoumarins: ber-
gapten, byakangelicol, phellopterin, xanthotoxin, isopimp-
inellin, and imperatorin, which show biological effects of a
broad spectrum: antibacterial, antimicrobial, fungicidal, anti-
oxidant, anti-inflammatory, anti-cancer. Also, they are signif-
icant drugs in vitiligo and psoriasis treatment. Dermatophytes
have the capacity to invade keratinized tissues, producing
dermatophytosis. Dermatophytosis ranks among the most
common and widespread infectious diseases worldwide, and
Trichophyton rubrum and Trichophyton mentagrophytes,
which cause infections of skin and nails, are two of the most
frequently isolated dermatophytes. Dermatophytes that
cause lesions in nails do not respond well to treatment. This
leads to the need to find new and more effective drugs. The
aim of our research was to study the phytochemistry and
antimicrobial activity of Heracleum sosnowskyi. HPLC-ESI-
QTOF-MS/MS analyses showed that the methanolic extract
of the underground and over-ground parts of Heracleum
contains simple coumarins and furanocoumarins. While the
tests conducted on dermatophytes – T. mentagrophytes and
T. rubrum proved that Heracleum sosnowskyi can be con-
sidered as a potential source for the treatment of dermato-
phytosis.

nikuraZe  n.,  duRaSvili n.,  nemsiwveriZe n.,
gorgasliZe n., fonaZe m.

matriculi  meTodebi  farmacevtuli
marketingis marTvasa da strategiul
analizSi

Tssu, socialuri da klinkuri  farmaciis
departamenti

biznes-saqmianoba yovelTvis garkveul riske-
bTan iyo da aris dakavSirebuli. arajansaRi
konkurenciis pirobebSi es Tema kidev ufro aq-
tualuria. Sesabamisad, marketingis marTvaSi
mravladaa albaTuri da ambivalenturi Sinaarsis
amocanebi, romelTa gadawyvetis araerTi gza ar-
sebobs. maTi amoxsnis erT-erT universalur sa-

Sualebad matricebis gamoyeneba SeiZleba CaiTva-
los,  radgan is zustad  da detalurad aanali-
zebs   monacemTa bazebs,  informaciul nakadebs,
axdens maT Sefasebas -kompaniis yvela strate-
giuli mimarTulebiT.

garkveuli sirTuleebis marketingul kv-
levebSi,  kombinatoruli algoriTmis   sworad
SerCeva-SemuSaveba  Sromatevadi, magram Sedeg-
ze maqsimalurad orientirebuli procesia, rad-
gan sxvadasxva marketinguli cvladebis Sepiri-
spireba, Sedareba an urTierT Canacvleba prog-
nozirebis ufro zusti da sando gzaa. Sesabamis-
ad,  garantirebulia warmatebac  SemuSavebuli
taqtikuri strategiebiT, susti mxareebis,
riskebisa  da SesaZleblobebis pirobebSic.

kvlevis mizans warmoadgenda mar-
ketingul  cvladebze kvlevis instrumentebad
aRiarebuli matricebis  aprobireba farma-
cevtuli kompania   „IP Group”-is resursebis ga-
nawilebaSi,  biznes-portfelis   strategiul
analizsa  da dagegmarebaSi, maxasiaTeblebis
mizez-Sedegobrivi damokidebulebis gaanali-
zeba, variantebis testireba.

kvlevis amocanebi:   retrospeqtuli kvle-
vis  cvladebze,  ABC,  XYZ, da ABC /XYZ gaerTiane-
buli matricis kombinaciis,  5P kvlevis,  SWOT
analizisa  da „BCG Matrix” (bostonis matricis)
kombinaciebis gamoyeneba, kompania „IP Group”-is
portfelisa da marketinguli svlebis maga-
liTze.

kvlevis tipi, dizaini, meTodebi: siste-
muri da saWiroebaze morgebuli, samagido da
savele  kvlevebi daigegma kompania/produqtis
mimarTulebiT.  safuZveli-retrospeqtuli mo-
nacemebi (maRali sandoobisTvis bolo 3-4 weli).
meTodebad gamoyenebuli iqna  paretos wesi - ABC
kvleva sawyis etapze, XYZ kvlevasTan kombina-
cia-garemoebebis mixedviT;  5P, SWOT analizi  da
BCG Matrix-Semdgom etapebze.

kvlevis Sedegebi
kompania „IP Group” saqarTvelos bazarze oper-

irebs 2014 wlidan. „biznes portfelis” arasafi-
nanso, momgebianobis ganmsazRvreli asortimen-
tuli kvlevis Tvisobriv-raodenobrivi
maCveneblebiT: sawyisi portfeli - 7 produqti,
2021 wlis monacemebiT  - 38 produqti: aqedan 15
sarecepto  - gayidvebis wili 41%,  22  bi-
ologiurad aqtiuri danamati - gayidvebis wili
59%.

sawyis etapze gakeTda kompaniis  sruli
portfelis sainformacio xazi (product line) - sare-
cepto saSualebebisa da biologiurad aqtiuri
danamatebis ABC analizi. pirveli nawili - XYZ
kvleva da meore nawili - marTkuTxa kombina-
toruli algoriTmi  ABC/XYZ.

qvemoT,  cxrilSi warmodgenilia produqteb-
is „SesaZleblobaTa”  analizi „IP Group”-is „biznes
portfelis” biologiurad aqtiur danamatebze
(badebze), eleqtronuli safinanso-sameurneo
monacemTa bazidan (fragmenti).
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konkretulad es monacemebia:
cxrili #1

produqtebi, Semosavali larSi, % -i Semosavlidan, jamuri %-i, SKU jamuri %, da bolos
kategoria ( A,B,C ) (paretos wesis principiT)

1 Pericastus caps #60 184142 23% 23% 5% A 
2 Mastocare 50 мл. gel 132030 16% 39% 9% A 
3 Protesol caps #30 106540 13% 53% 14% A 
4 Panorin basal drops 30.0 91911 11% 64% 18% A 
5 Psilo Mucil sach. #30 88095 11% 75% 23% A 
6 Rudaza supp 3000 IU #10 48019 6% 81% 27% B 
7 Vitamin C+Zn+H 30845 4% 85% 32% B 
8 E.P.O. 25531 3% 88% 36% B 
9 Nutrifit 18531 2% 90% 41% B 
10 Olibray 30 мл spray 17005 2% 93% 45% B 
11 Panorin Z ointm 15ml 14494 2% 94% 50% B 
12 Carbogen  13729 2% 96% 55% B 
13 Polstoun 11645 1% 98% 59% B 
14 Micomicen 100mg #14 ovu 6550 1% 98% 64% B 
15 Rinoret nasal spray  30ml+10ml 4218 1% 99% 68% B 
16 Sinus spray 20ml 2792 0% 99% 73% B 
17 Fitolor Immuno 1964 0% 99% 77% B 
18 5-HTP PLUS 1404 0% 100% 82% C 
19 Fitolor Hot 1319 0% 100% 86% C 
20 Fitolor Propolis 983 0% 100% 91% C 
21 Elaxa lactulose 15ml #12 459 0% 100% 95% C 

22 GABA 361 0% 100% 100% C 

 realizaciis dokumentidan, paretos princi-
pis mixedviT, aRebulia  maqsimaluri (A) da mini-
maluri (C) SesaZleblobebis kategoriebi  (A -
vasklori, C - meTortriti (sarecepto),  A - fsi-
lomucili, C elaqsalaqtuloza (bad)). sademon-
straciod warmodgenilia mxolod erTi produ-
qtis bioaqtiuri danamatis - elaqsalaqtulo-
zas (product line) kvlevis srul algoriTmi. is ko-
mpaniis yvelaze „axalgazrda” C kategoriis bad-
ia, romlis ganviTarebis strategia bazarze sak-
maod problemuria da, Sesabamisad,  seriozul
analizsa da Sefasebas saWiroebs. am konkretul
poziciaze XYZ matricam martivad ver „imuSava”,
gansxvavebiT sxva poziciebisgan, im mizeziT, rom
am konkretul pozicias asortimentis cvladebi
sezonur da araprognozirebad  moTxovnebze  ar

gaaCnda.  rac Seexeba 5 P-sa da SWOT analizs, isini
srulad iqna Catarebuli,  “BCG Matrix”  ki - nawi-
lobriv.

kvlevis monacemebi
produqti
savaWro saxelwodeba - elaqsalaqtuloza
saerTaSoriso arapatentirebuli dasaxeleba

- laqtuloza
gamoSvebis forma - 15 ml, saSeti, #12
klinikur-farmakologiuri jgufi - osmosuri

laqsativi
Cvenebebi - yabzoba
gamoyenebis Tavisebureba - gamoiyeneba

mozrdilebSi 1-3-jer dReSi,
afTiaqidan gacemis wesi -  ureceptod.

cxrili #2
elaqsa laqtulozas konkurentebi, mwarmoebeli dozebi

# produqti Semadgenloba 
gamoSve
bis 
forma 

mwarmoebeli marketingi 
dozirebis 
reJimi 

1 elaqsalaqtuloza Llaqtuloza, 9.9 g saSe #12 
forteqsi 
(bulgareTi) IP group 

1 saSe 1-3-
jer dReSi 

2 dufalaki laqtuloza 10 g saSe #20 
eboti 
(niderland) 

eboti 
1 saSe 1-3-
jer dReSi 

3 laqsakoli 
laqtuloza 10 g, kamisa 
da gvirilis eqtraqti 

saSe #5 
farmasi 
(xorvatia) 

farmsaxli 
1 saSe 1-3-
jer dReSi 

4 laqsakoli forte 

laqtuloza 10 g, qacvis 
xis qerqis eqstraqti, 
xeWrelas xis qerqis 
eqstraqti 50 g 

saSe#5 
farmasi 
(xorvatia) 

farmsaxli 
1 saSe 1-3-
jer dReSi 
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cxrili  #3
elaqsa laqtuloza konkurenti poziciebi bazarze

yidvebs, sapromocio bukletebs. samecniero-
praqtikuli da siaxleebis mimarTulebiT taqti-
kas _ produqtis Tviseba/upiratesoba/sargebe-
li _ konferenciebze, seminarebze da sxv.

5. P - momxmarebeli (People) – produqtis pirve-
ladi momxmarebeli „Suamavali” gaxlavT gastro-
enteroligi, proqtologi, nucticiologi, en-
dokrinologi, ginekologi da ojaxis eqimi. sab-
oloo momxmarebeli - pacienti.

# 
produqti Semadgenloba 

gamoSvebis 
forma 

kolofis 
sacalo fasi 

(lari) 

modificirebuli 
fasi (lari) 

1 saSes fasi 
(lari) 

1 elaqsa 
laqtuloza laqtuloza, 9.9 g saSe #12 47,3 35,48 2,96 

2 dufalaki laqtuloza 10 g saSe #20 28 21,00 2,10 

3 
laqsakoli 

laqtuloza 10 g, kamisa 
da gvirilis eqtraqti saSe #5 18,66 14,00 2,80 

4 
laqsakoli 
forte 

laqtuloza 10 g, qacvis 
xis qerqis eqstraqti, 
xeWrelas xis qerqis 
eqstraqti 50 g 

saSe#5 19,98 14,99 3,00 

 
cxrili  #4

bazris wilis retrospeqtiva kolofebis mixedviT

produqti kolofi 
 2017 MS% 2018 MS% 2019 MS% 2020 MS% 

elaqsa laqtuloza 0 0% 0 0% 0 0% 1000 20% 
dufalaki 2026 100% 4748 100% 4394 100% 3921 80% 

laqsakoli 0 0% 0 0% 0 0% 0 0% 
laqsakoli forte 0 0% 0 0% 0 0% 0 0% 

sul 2026 100% 4748 100% 4394 100% 4921 100% 

 
cxrili  #5

bazris wilis retrospeqtiva sarealizacio Tanxis mixedviT

5 P -is analizi
1. P - (produqti) naklebad konkurentulia,
2. P - fasi (Price) - elaqsa laqtuloza - 1kolofi

(12 saSe ) dufalakze  Zviria da moTxovnad laqsa-
kol forteze iafia 1 saSes - fasiT TiTqmis
konkurentunariania.

3. P - adgili (Place) - sacalo realizaciis mizniT
produqti Setanilia gefas, psps, aversisa da im-
peqsis qselSi. amas garda, elaqsa laqtulozas
yidva SesaZlebelia onlain platformis daxmare-
biT -„sando jgufSi”.

4. P - win wawevis meTodebi (Promotion) - misi rek-
lama SesaZlebelia Sesabamisad. kompania aqti-
urad iyenebs socialur medias,  personalur ga-

produqti 
 

lari 

2017 MS% 2018 MS% 2019 MS% 2020 MS% 

elaqsa laqtuloza 0 0% 0 0% 0 0% 47300 30% 

dufalaki 56728 100% 132944 100% 123032 100% 109788 70% 

laqsakoli 0 0% 0 0% 0 0% 0 0% 

laqsakoli forte 0 0% 0 0% 0 0% 0 0% 

sul 56728 100% 132944 100% 123032 100% 157088 100% 
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cxrili # 6
SWOT - analizi

grZlivi urTierToba, aseve, „onlain platfor-
ma”. rac Seexeba me - 5 komponents, Sidahospi-
taluri formis damateba kidev meti riskis Sem-
cvelia.

5 P  da SWOT - analiziT,  bostonis matri-
cisTvis arasruli monacemebiT,  saSe-formis
laqtulozam,  marTkuTxa matricis pirveli zeda
-kiTxvis niSnis - igive problemuri, „Wirveuli
bavSvis, „veluri katis” ujra daikava, romelic
bevr resurss moixmars da cotas iZleva, bazrze
wilis simciris gamo. am monacemebiT, wilis pro-
centis gazrdisTvis, perspeqtivaSi Cadebuli
finansuri investiciebic SeiZleba saeWvo aR-
moCndes.

daskvna:
1. qarTuli farmacevtuli bazris moTamaSeTa

sivrceSi, pirvelad iqna aprobirebuli er-
Toblivi sistemuri,  produqti/kompaniis
strategiaze morgebuli matriculi instrumen-
tebi, romelTa Sedegebi  ZiriTadad korelaci-
ulia;

2. ganxorcielda gayidvebis sivrcis analizi:
samagido da savele  kvlevebi, rogorc xazobrivi
- ABC, 5 P - is  marTkuTxa matricebis - BCG Matrix;
SWOT kvlevis  gamoyenebiT;

3. kvlevis aRiarebuli meTodebidan SerCeu-
li da gaerTianebuli iqna saWiroebebze morge-
buli variantebi, romlebic, SesaZloa, aseve war-
matebiT iqnas gamoyenebuli  iseTi statistikisa
da monacemTa bazis analizisas, roca ar aris mar-
ketinguli cvladebis didi diapazoni, sarwmu-
noobis maRali xarisxi, roca kvlevis  SemzRudav
faqtorad  sajaro biznesinformaciis simwire da
winaaRmdegobebia komerciuli riskebis armqone
saangariSo  monacemebis  wvdomasTan dakavSire-
biT.

SWOT - ZiriTadi strategiebi:
1. S

1.2.3
O

1  
- gamoyenebul iqnes gayidvebis Zlieri

gundi da samizne eqimebTan xangrZlivi eTikuri
urTierToba, cnobadobis asamRleblad, gayidve-
bis gasazrdelad;

2. S
1.2.3

T
1 
- fsilomucilTan Sidakonkurenciis

(“kanibalizaciis”) da dufalakze „Camjdari
azri”-s gamo, eqimebTan, farmacevtebTan, mom-
xmareblebTan xangrZlivi urTierTobiT, Sida-
hospitalur formebsa da sacalo gayidvebSi
gaizardos realizaciis maCvenebeli elaqsa
laqtulozas sasargeblod;

3. W
1.2.3

O
1.2 

- cnobadobisa da realizaciis wilis
gasazrdelad gamoyenebuli iqnas sxvadasxva
„promo”-aqciebi da teqnologiebi bazris poten-
cialze, momxmareblis sxvadasxva fsiqo-emoci-
ur tipebze, TviTmkurnalobis maRal %-ze ori-
entirebiT;

4. W
2
T

1.2 
- gaxilulia da Sefasebulia produq-

tis fasis Semcirebis SesaZlebloba dufalakTan
SedarebiT da gayidvis zrdis albaToba - alter-
nativa: mag., minimalur fasad amoyidva romelime
saafTiaqo qselTan SeTanxmebiT;

5. W
4.5

T
3 
- ganxilulia, aseve, portfelSi Sida-

hospitaluri produqtebisa da laqtulozas sxva
formebis (500 ml flakonis) damatebis perspeq-
tiva, „produqtis miqsis” saSualebiT elaqsa
laqtulozas cnobadobisa da ambulatoriuli
gayidvebis gazrdis mizniT.

SWOT - analiziT - elaqsa laqtulozas
strategiis arCevisas 1, 2, 3, 4  punqtebi aucile-
blad Sesasrulebelia. maT Soris naklebad xar-
jiania  fasis Semcireba, romelime saafTiaqo
qselTan SeTanxmebiT produqtis amoyidva, ga-
yidvebis Zlieri gundiT  samizne jgufebTan xan-

Strengths - Zlieri mxareebi ranJireba Weaknesses - susti mxareebi 

1. gayidvebis Zlieri gundi 5 10 
1.bazarze yvelaze bolos Semotanili 
laqtuloza 

2. xangrZlivi eTikuri urTierTobebi 
samizne jgufTan   

5 10 2.dufalakze maRali fasi 

3. portfelSi fsilo mucilis arseboba   5 10 
3.dabali cnobadoba samizne jgufebSi-
Semotanili 2020-Si 

4. mwarmoebelTan TanamSromlobis 
gamyarebis Jesti 

0 5 
4.Sidahospitalur bazarze samuSao 
produqtebis ar arseboba portfelSi-
gamocdileba ar aris 

Oportunities - SesaZleblobebi  Threats - safrTxeebi 

1.yabzoba - gavrcelebuli problema 
qveyanaSi 

10 10 1. dufalaki Zveli, "Camjdari" produqtia 
eqimebsa da mosaxleobaSi 

2.TviTmkurnalobis maRali % qveyanaSi 5 10 2. dufalakis dabali sarealizacio fasi 

3. Sidahospitalur bazarze samuSao 
produqtebis ararseboba portfelSi-
gamocdileba ar aris 

 5 
3. dufalakis Sida hospitaluri formebi 
zrdis misi ambulatoriulad gamoyenebis 
albaTobas 

   10 
4. yvela konkurenti portfelis ZiriTadi 
produqtia 
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SUMMARY

Nikuradze N., Dughashvili N., Gorgaslidze N.,
Nemsitsveridze N., Phonadze M.

MATRIX METHODS IN
PHARMACEUTICAL MARKETING
MANAGEMENT AND STRATEGIC
ANALYSIS

TSMU SOCIAL AND CLINICAL PHARMACY DEPARTMENT

On the example of the pharmaceutical company “IP
Group”, for the first time, on the Georgian pharmaceutical
market, in order to properly distribute resources, a study
was carried out on the strategic analysis and planning of the
business portfolio, on the marketing variables of retrospec-
tive data.

Recognized matrices were tested as research tools, based
on which, by analyzing the principle of sufficiency and cause-
and-effect relationships and etc.

“Spatial and non-spatial” matrix tools adapted to the prod-
uct/company strategy were tested for the first time, the re-
sults of which were mainly correlated, both by analyzing
desk and field data of natural indicators of imports and sales,
as well as linear - ABC, 5 P and rectangular matrices - BCG
Matrix; Using a SWOT Analysis.

From the recognized methods of marketing research, op-
tions tailored to the needs were selected and combined, which
may also be successfully used in the analysis of such statis-
tics and databases, when there is not a large range of market-
ing variables, a high degree of reliability, when as a limiting
factor of the research, the scarcity of public business infor-
mation and there are objections to access to reporting data
without commercial risks.

LITERATURE  REVIEW

Ninashvili N.1,4, Mchedlishvili I.1, Tchaava Kh.1,
Shavdia N.2, Gegeshidze N.1

ACUTE POSTOPEARTIVE PAIN
PREVALENCE, CHARACTERISTICS AND
PAIN MANAGEMENT IN HOSPITALS

TSMU, DEPARTMENT OF EPIDEMIOLOGY &
BIOSTATISTICS1, DEPARTMENT OF PROPEDEUTICS2,
DEPARTMENT OF ONCOLOGY3; NATIONAL CENTER FOR
DISEASE CONTROL AND PUBLIC HEALTH4

INTRODUCTION: Every year, millions of people under-
go surgery and experience postoperative pain at various lev-
els. Although possibly life-saving, surgery is also associat-
ed with potential harm, which frequently includes pain dur-
ing and after the procedure. It has been reported that nearly
three quarters of patients undergoing surgical interventions
have acute pain, and that 20% to 80% of postoperative pa-
tients experience pain during the first 24 hours after under-
going operation. [1,2].

Various preoperative, intraoperative and postoperative
interventions and management strategies are available for
reducing and managing postoperative pain [3,23,25]. Despite
improved understanding of pain mechanisms, increased
awareness of the prevalence of postsurgical pain, advances
in pain-management approaches, and other focused initia-
tives aimed at improving pain-related outcomes in recent
decades, inadequately controlled postoperative pain con-
tinues to be a widespread, unresolved health-care problem
[1,23].

Acute pain has been commonly reported across many
different surgery types, including both hard- and soft-tissue
surgeries, even after administration of analgesic medication
after surgery [4-7].

Goal and Objectives: The purpose of the study was to
determine prevalence of acute postoperative pain (APOP),
its characteristics and quality of pain management in hospi-
tals on the basis of the respective literature review.  Demo-
graphic as well as pain and surgery type data were chosen
for the identification of pain patterns and characteristics.

Methods:  SCOPUS, SienceDirect and PubMed/Medline
databases for the last 15 years were searched for the entry.
The search criteria for the inclusion were acute post-surgery
pain, acute postoperative pain, adults aged over 18, preva-
lence, characteristics of pain and patient’s satisfaction with
the level of pain  relieffor the assessment of APOP manage-
ment quality. According to the study topic preference was
given to large studies, systematic reviews and meta-analy-
sis.

Results and Discussions: The literature review showed
that the prevalence and management of postoperative pain
has become a global concern. Considerable evidence has
revealed that despite increasing efforts and policies to en-
hance the pain management of surgical patients, severe and
enduring pain continues to be endemic in clinical settings
and a serious consequence of surgical intervention world-
wide [8-11,12,23]. Prevalence of acute postoperative pain
described in the literature vary considerably; in a Brazilian
study with 187 patients undergoing surgeries the prevalence
of pain in the first 24 postoperative hours was 46%, consid-
ering all degrees. In an intuitional prospective longitudinal
study among 270 adult surgical patients 220 patients were
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complaining postoperative pain (83%). The magnitude of
pain varied by time after surgery with the highest level dur-
ing the first 24 hr. [11, 14, 24]. According to the US Institute
of Medicine, 80% of patients who undergo surgery report
postoperative pain, with 88% of these patients reporting
moderate, severe, or extreme pain levels23. 

The prevalence of postoperative pain was more than 80%
among Asian patients [13]. In the first pilot study, conduct-
ed in Georgia among surgical patients in the four tertiary
hospitals, post-operative pain prevalence was found to be
high 88.5% ranging from 81.2 to 95.8, within 95.0% CI. The
vast majority of the study subjects indicated the worst pain
within 8-10 score by NRS, they experienced since the sur-
gery [14].

Postoperative pain is a subjective phenomenon and may
be affected by factors such as type of surgery, previous
experience of surgery, duration of surgery, the length of the
surgical incision, the type of anesthesia, the quality of post-
operative care, individual characteristics and experiences,
and fear anxiety; thus, the experience of pain may vary from
person to person [10,18,23].

Tânia Cursino de Menezes Couceiro et al. found a signif-
icant association between the incidence of postoperative
pain and the type of surgery (p = 0.003) (Figure 1.) [10]. High
acute post-operative pain in general surgery was also re-
ported by other authors [18].

served patients.
According to several studies, the bulk of patients experi-

ence from medium level to severe pain after operations
[4,10,14-18,23,24].

Yazýcý G. et al. [18] found no statistically significant dif-
ference in the lowest (Table 1) and the highest level of pain
felt by the patients in the first 24 hours in terms of the med-
ications used in the postoperative period (P > .05) (Table 1,
Table 2).

Table N1

Controversial results were reported regarding the influ-
ence of some demographic factors on pain prevalence; ac-
cording to Cham Ojulu Othow et al, a number of factors were
strongly associated with the dependent variable: patient age,
18–45 years old [AOR = 2.8;(95%CI: 1.13, 6.74, p = 0.026)],
skin incision length, 10 cm [AOR = 2.5; (95%CI: 1.30, 5.13, p =
0.007)], preoperative pain [AOR = 2.4, (95%CI: 1.02, 5.60, p =
0.045)], and surgeon experience [AOR = 2.1, (95%CI) [11],
Yazýcý G. et al. found significant difference by these impor-
tant demographic indicators,   reporting that highest levels of
pain were measured in the first 24 hours and the lowest and
highest levels of pain felt in the first 24 hours were higher in
female patients than in male patients with statistically signif-
icant difference [18]. In a large Brazilian study Tânia Cursino
de Menezes Couceiro et al. pointed out that  among male
patients, 48.4% (n = 30) complained of pain, while 66.8%
(n = 55) of the females did so, however prevalence of pain
showed no differences regarding gender (p = 0.536) and age
(p = 0.465) [10].  Similar results related to the significance of
gender differences were shown by other authors [19,20,21].
Along with the age no statistically significant difference was
found in terms of marital status, or educational status in ob-

Table N2

Among pain relief therapies, intravenous infusions
(74.1%) and oral medication (67.4%) were the most frequent
[12].

It is well-acknowledged that the major cause of high prev-
alence of APOP is a poor management of pain. Postoperative
pain is still under managed due to obstacles in implementa-
tion of Acute Pain Services due to insufficient education,
fear of complications associated with available analgesic
drugs, poor pain assessment and inadequate staff [22]. 

Postoperative pain is not adequately managed in greater
than 80% of patients in the US, although rates vary depend-
ing on such factors as type of surgery performed, analgesic/
anesthetic intervention used, and time elapsed after surgery
[1,23]. Comparing own study results with other countries
findings, Lovasi O. et al. concluded that pain management in
Hungary lagged behind with significant room for improve-
ment [12].

One of the most important components of pain manage-
ment is regular pain assessment and documentation, which
are frequently neglected. Orsolya Lovasi et al. [12] mentioned
that in Hungary ward nurses measure postoperative pain
(77.8%) by unidimensional scales. According to 59.7% of
the respondents, pain is not measured and documented at
rest. Written protocols are available in 34.4% of the depart-
ments.

Poorly controlled acute postoperative pain is associated
with increased morbidity, functional and quality-of-life im-
pairment, delayed recovery time, prolonged duration of opi-
oid use, and higher health-care costs. In addition, the pres-
ence and intensity of acute pain during or after surgery is
predictive of the development of chronic pain (1,4,2,3,12,24).

Conclusions: It has been reported that nearly three quar-
ters of patients undergoing surgical interventions have acute
pain, and that 20% to 80% of postoperative patients experi-
ence pain during the first 24 hours after undergoing opera-
tion. Reviewed literature showed high prevalence of acute
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postoperative pain globally widely ranging across countries,
patients’ population, surgery type, methods of operation,
scale of invasion, time after surgery and medications applied
for pain relief.  The vast majority of patients experience from
medium level to severe pain after surgery.  The highest level
of pain felt by patients is observed in the first 24 hours after
operation.  The major cause of high prevalence of acute post-
operative pain is poor management of pain. Growing body of
evidences indicates inadequate level of acute postoperative
pain management.
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It has been reported that nearly three quarters of pa-
tients undergoing surgical interventions have acute pain,
and that 20% to 80% of postoperative patients experience
pain during the first 24 hours after undergoing operation.
Reviewed literature showed high prevalence of acute post-
operative pain globally widely ranging across countries,
patients’ population, surgery type, methods of operation,
scale of invasion, time elapsed after surgery and medica-
tions applied for analgesia.  The vast majority of patients
experience from medium level to severe pain.  The highest
level of pain felt by the postoperative patients is observed in
the first 24 hours.  The major cause of high prevalence of
acute post-operative pain is poor pain management. Grow-
ing body of evidences indicates inadequate level of postop-
erative pain analgesia not rarely despite of acute pain man-
agement protocols being in place.

klinikuri SemTxvevis aRwera

orjonikiZe z.1,  awyvereli l.1,  bregaZe o.2,
WuWulaSvili n.2,  wiklauri g. 3

piris Rrus rbili da Zvlovani
qsovilebis postkoviduri Trombozuli
nekrozi da hemipolineiropaTia -
garsenis sindromi

Tssu, piris Rrus qirurgiis da
implantologiis departamenti1, yba-saxis
qirurgiis departamenti2, s.xeCinaSvilis
saxelobis sauniversiteto klinika3

   axali koronavirusuli infeqcia - COVID-19,
SARS-CoV-2 xasiaTdeba klinikuri gamovlinebeb-
is mravalferovnebiT, rac garkveulwilad damok-
idebulia virusis Stamze, makroorganizmis imu-
nur sistemaze, fonuri daavadebebis arseboba-
ze.

COVID-19klinikuri mimdinareobis calkeul
SemTxvevebSi SeiZleba Tavi iCinos periferiuli
an centraluri nervuli sistemis dazianebis sim-
ptomebma, dawyebuli kranialuri mononeiropaTi-

idan, garsenis sindromiT, giien-bares mwvave po-
lineiropaTiiT, Tavis da zurgis tvinis mwvave
hemoragiul-nekrozuli encefalopaTiiTa da
mielopaTiiT damTavrebuli. paTogenezis Tval-
sazrisiT, COVID-19 dasnebovnebisas
nevrologiuri darRvevebi gamowveuli unda iyos
„citokinuri StormiT”, hipoqsemiiT da homeo-
stazis darRveviT, rac xdeba encefalopaTiebis
gamomwvevi mizezi an/da COVID-19 garkveuli Stame-
bis neirotropuli da neirovirulenturi mo-
qmedebiT, rac Tavis tvinis calkeuli nervebis
an centraluri nervuli sistemis garkveuli ub-
nebis izolirebul dazianebas iwvevs. calkeul
SemTxvevebSi adgili aqvs CamoTvlili faqtore-
bis erTdroul zemoqmedebasac. COVID-19 gavle-
nas axdens qronikuli fonuri daavadebebis mim-
dinareobaze, rac dRis wesrigSi ayenebs aRniS-
nuli pacientebis mkurnalobis procesSi multi-
disciplinuri midgomis aucileblobas.

garsenis sindromi xasiaTdeba Tavis tvinis
nervebis mravlobiTi calmxrivi dambliT da
Tavis hemipolineiropaTiis sindromis saxeliTaa
cnobili. sindromi pirvelad 1926 wels aRwerili
iqna frangi eqimis Garcin Raymond mier. aRniSnuli
sindromi, Cveulebriv, vlindeba qalas fuZis erT
romelime mxareze lokalizebuli sxvadasxva sax-
is paTologiuri procesebis dros, rogoricaa
qalas fuZeze izolirebulad ganviTarebuli,
anda mimdebare regionebidan (solisebri Zvali,
safeTqlis Zvlis piramida, xaxa, Sua yuri da sxva)
Sezrdili simsivneebi, travmebi qalas fuZis Zv-
lebis dazianebiT; bazaluri, ZiriTadad sifili-
suri genezis, meningitebi; kavernuli sinusis
Trombozi, anevrizmebi, angiomebi da sxva. garse-
nis sindromis simptomatologiaSi sayuradRe-
boa: 1. ynosvisa da mxedvelobis calmxrivi dar-
Rveva (I, II), 2. Sesabamis mxareze Tvalis mamoZrave-
beli kunTebis dambla ftoziT, diplopiiT da
SigniTa sielmiT (III, IV, VI), 3. mgrZnobelobis moS-
la saxis Sesabamis naxevarze da saReWi kunTebis
funqciis darRveva (V), 4. smenis calmxrivi
daqveiTeba da wonasworobis rRveva (VIII), 5. mim-
ikuri kunTebis calmxrivi dambla (VI I),  6.
calmxrivi dambla da mgrZnobelobis moSla enis
ukana mesamedis, xaxis, sasis da xorxis areSi (IX,
X), 7. mkerd-laviw-dvrilisebri da trapeciuli
kunTebis calmxrivi dambla (XI), 8. enis wina ori
mesamedis dambla Sesabamis mxareze (XII). amasTan,
I da II nervebis dazianeba ganixileba, rogorc
Tavis tvinis wina jgufis nervebis sindromi, III,
IV, V, VI, VII, VIII nervebis dazianeba - Tavis tvinis
Sua jgufis nervebis sindromi, xolo IX, X, XI, XII
nervebis dazianeba - Tavis tvinis ukana jgufis
nervebis sindromi.

kvlevis mizans Seadgenda piris Rrus qso-
vilebis vrceli postkoviduri nekrozisa da
garsenis sindromis saxiT gamovlenili hemipoli-
neiropaTiis iSviaTi klinikuri SemTxvevis aRw-
era. aRniSnulma klinikurma SemTxvevam yuradRe-
ba miiqcia ori ZiriTadi mizezis gamo. pirvel rig-
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Si, sayuradRebo iyo is faqti, rom bolo period-
Si COVID-19 inficirebuli mravalricxovani pa-
cientebis konsultirebisas piris Rrus rbili da
Zvlovani qsovilebis aseTi vrceli nekrozi gam-
ovlenili ar yofila. meore mxriv, arc Cvens klin-
ikur praqtikaSi da arc xelmisawvdom liter-
aturaSi COVID-19 neirovirulenturi moqmedeb-
iT gamowveuli Trombozuli hemipolineiropaTi-
is klinikuri SemTxveva ar Segvxvedria.

pacienti m. d., 69 wlis mamakaci Semoyvanil iqna
klinikaSi sdb 112-is mier 19.09.2021 w. Semosvli-
sas zogadi mdgomareoba iyo mZime. gamoxatuli
iyo Zilianoba, kontaqtSi Semodioda dagvi-
anebiT. momarTvisas uCioda Tavis tkivils,
Tavbrusxvevas, dabuJebis SegrZnebas da rbili
qsovilebis SeSupebas saxis marcxena naxevarSi,
saxis asimetrias, marcxena Tvalis kaklis moZrao-
bis SezRudvas da mxedvelobis dakargvas marcx-
ena Tvalidan. axloblebis gadmocemiT, pacients
2021 wlis 28 agvistos daudginda axali koronavi-
rusiT gamowveuli infeqciuri daavadeba, ris
gamoc 30.08.2021 - 17.09.2021 ganmavlobaSi gadio-
da stacionarul mkurnalobas Sps wminda miqael
mTavarangelozis sax. saavadmyofoSi. bolo 9-10
dRis ganmavlobaSi gamoexata Zlieri intensio-
bis tkivili Tavis marcxena naxevarSi, dabuJeba
da SeSupeba saxis areSi, marcxniv. Catarebuli
mrt- kvleviT verificirda sinusiti, marcxe-
namxrivi qronikuli mastoiditi. pacients
otorinolaringologis mier daeniSna antibaqte-
riuli Terapia (cefamedi 1 gr. orjer, vankomici-
ni 1 gr. orjer). me-5 dRes erTjeradad aReniSna
sisxliani gamonadeni marcxena yuridan da
nestodan. bolo sami dRis ganmavlobaSi gamoexa-
ta saxis marcxena naxevris mimikuri kunTebis
mzardi sisuste, marcxenamxrivi strabizmi,
ftozi, sibrmave. 19.09.2021 w. nevrologis reko-
mendaciiT ambulatoriulad Cautarda Tavis tvi-
nis mrt-kvleva kontrastiT, romelzec gamov-
linda ganivi da sigmoiduri sinusebis septikuri
Trombozi marcxniv. imave dRes, mdgomareobis
progresirebadi damZimebis gamo, pacienti moT-
avsda s. xeCinaSvilis saxelobis sauniversiteto
klinikaSi.

pacients stacionarSi moTavsebis Semdeg Cau-
tarda nevrologis, yba-saxis qirurgis, ofTal-
mologis, otorinolaringologis da infeqcion-
istis konsultaciebi. diagnostirda:  1. marcxe-
na ganivi da sigmoiduri sinusebis septikuri
Trombozi, 2. postkoviduri Trombozuli hemi-
polineiropaTia (garsenis sindromi) mgrZnobelo-
bis moSliT da funqciis gamovardniT Sesabamis
mxares I, II, III, IV, V, VI, VII, VIII, IX, X, XI, XII nervebis
sainervacio zonaSi, 3. piris Rrus rbili da Zvlo-
vani qsovilebis postkoviduri Trombozuli nek-
rozi. ganmeorebiT mrt-kvlevaze, romelic
Catarda, aseve, sisxlZarRvovani kontrastire-
biT, garda marcxena ganivi da sigmoiduri sinuse-
bis septikuri Trombozisa, gamovlinda marcxena
Tvalbudisa da marcxena maqsilaruli arteri-

ebis Trombozic. anamnezSi, fonuri daavadebis
saxiT figurirebda arteriuli hipertenzia, ris
gamoc bolo sami wlis ganmavlobaSi itarebda
mkurnalobas kardiologis daniSnulebiT. garda
aRniSnulisa, hospitalizaciis periodSi daud-
ginda Saqriani diabeti tipi 2. hospitalizaciis
Semdeg pacients, gamomdinare misi zogadi mdgo-
mareobidan, daewyo medikamenturi mkurnaloba
nevrologis, infeqcionistis da endokrinolo-
gis daniSnulebiT.

yba-saxis qirurgis konsultaciiT nanaxi iqna
Semdegi paTologiuri cvlilebebi: saxe iyo
mkveTrad asimetriuli, saxis marcxena naxevris
mimikuri kunTebis parezis gamo. marcxniv cxvir-
tuCis naoWi iyo gasadavebuli. Sesabamis mxares
aReniSneboda ftozi da mkveTrad gamoxatuli
lagofTalmi. safeTqel - qveda ybis saxsarSi
moZraoba iyo Tavisufali, kontralateraluri
saReWi kunTebis funqciis xarjze. metyvelebis
da ylapvis funqciebi iyo darRveuli, magram met-
naklebad SenarCunebuli. magari sasis Sesabamis
naxevarze aReniSneboda rbili qsovilebis nek-
rozis vrceli ubani. piris Rrus sxva regionebis
lorwovani garsi iyo Ria vardisferi, xiluli pa-
Tologiuri cvlilebebis gareSe.

pacients utardeboda piris Rrus aqtiuri
higiena, irigacia antiseptikuri xsnarebiT. miuxe-
davad aRniSnulisa, hospitalizaciidan meoTxe
dRes gamoixata sademarkacio xazi magari sasis
lorwovani garsis nekrozul da saR ubnebs Soris.
amasTan, gaCnda abscedirebuli ubani marcxena
Tvalbudis qveda midamoSi. anTebiTi procesis
Semdgomi progresirebis prevenciis mizniT pa-
cients Cautarda 22, 23 kbilebis gangrenuli fes-
vebis eqstraqcia da marcxena Tvalbudis qveda
midamos anTebadi infiltratis dekompresia.
hospitalizaciidan meSvide dRes moxda magari
sasis nekrozuli rbili qsovilebis gamoZeveba,
ris Semdegac gaSiSvlda qvemdebare, nawilobriv
danekrozebuli Zvlovani qsovili.

pacienti 30.09.2021 w. stabiluri mdgomareo-
biT gaewera klinikidan. mieca rekomendacia
mkurnalobis Semdgom aucileblobaze, qsovilo-
vani deficitis rekonstruqciis mizniT.
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The article describes a clinical case concerning a rare
symptom complex developed as a result of toxic vascular
thrombosis against the background of ÑOVID-19 infection.
The case concerns a 69-year-old man , after being infected
with the ÑOVID-19 neurovirulent strain, was diagnosed with
septic thrombosis of the left transverse and sigmoid sinus-
es, as well as the left eyeball and maxillary arteries. These
complications caused post-covid thrombotic hemipolyneur-
opathy (Garsen’s syndrome), with loss of sensitivity and
loss of function on the corresponding side in the innerva-
tion zone of nerves I, II, III, IV, V, VI, VII, VIII, IX, X, XI, XII
and soft and Post-covid thrombotic necrosis of bone tis-
sues. Oral inspection revealed extensive soft tissue necrosis
on the corresponding half of the soft palate, where a demar-
cation line was later formed and the necrotic tissues were
pulled out. Even after this, the necrotic area of the underly-
ing bone tissue was exposed. The patient underwent com-
plex treatment with the participation of a neurologist, an in-
fectious disease specialist, an endocrinologist and a maxillo-
facial surgeon. The patient was discharged from the clinic in
a stable condition and was advised on the need for further
treatment in order to reconstruct the tissue deficit.

orjonikiZe m. 1,  Sengelia a.2,   lagaziZe d.1,
geTia m. 1,  bakuriZe a.2

saqarTveloSi kultivirebuli soias
izoflavonoidebis Semcveli
eqstraqtis  miRebis  teqnologia

Tssu, i. quTaTelaZis  farmakoqimiis
instituti1, farmacevtuli teqnologiis
departamenti2

soia (Glycine) erTwliani balaxovani mcenarea
parkosanTa ojaxidan, romelic moicavs ramoden-
ime aTeul saxeobas. msoflioSi gavrcelebulia
rogorc veluri (Glycine soja), ise kultivirebuli
(Glycine max (L.) Merr.) saxiT. saqarTveloSi soia me-
19 saukunis bolos gavrcelda da maleve moipova
aRiareba, Tumca, dResdReobiT Sewyvetilia misi
kultivireba, mohyavT mxolod  mcire fermebSi
sakuTari moxmarebisTvis. saqarTveloSi soias 19
seleqciuri jiSi da 5 formaa daregistrirebuli
[1,2]. soias produqtebze didi moTxovnilebis
gamo iwarmoeba genmodificirebuli soia, kul-
tivireba xdeba  amerikaSi, CineTSi, portugalia-
Si  da sxva qveynebSi.

 soia sakvebi, teqnikuri da sideraluri kul-
turaa, aris janmrTelobisTvis sasargeblo,  us-
afrTxo produqti.  literaturis monacemebiT,
soia mdidaria cilebiT (24-45%), cximebiT (13-
37%), naxSirwylebiT (20-32%).    warmoadgens po-
liujeri cximebis,   D, B, E da sxva vitaminebis,
mineralebis da  omega-3 cximovani mJavebis
mcenareul wyaros,  Seicavs kaliums, kalciums,
rkinas,  magniums, didi raodenobiT izofla-
vonoidebs  [3,4,5,6].

soias izoflavonoidebis 37%  Seadgens
daiZeini,   57 % - genisceini da 6% gliciteini,
romlebic  bunebrivi  polifenoluri naerTebia
da warmoadgens  meorad metabolitebs. axasi-
aTebT estrogenis msgavsi agebuleba da  moqmede-
ba. gaaCniaT rogorc estrogen-agonisturi, aseve,
estrogen-antagonisturi aqtivoba. izofla-
vonoidebi soiaSi warmodgenilia glikozidebis
saxiT. mravalricxovani  in vitro kvlevebiT
naCvenebia, rom es naerTebi  konkurencias uwevs
ZuZumwovrebis  estrogenebs. amasTan, maTi aq-
tivoba 500-1000 - jer naklebia estradiolis aq-
tivobaze  (7,8).  soias produqtebis  gamoyeneba
aqveiTebs preklimaqtur da postklimaqtur  mov-
lenebs qalebSi. aRmosavleT aziis  qveynebSi mniS-
vnelovnad dabalia  qalebSi sarZeve jirkvlis da
mamakacebSi prostatis adenomis  kibos  daavade-
bebi, rasac ukavSireben  didi raodenobiT   soias
Semcveli  sakvebi produqtebis miRebas. klini-
kuri kvlevebis (8,9) mixedviT,  soias eqstraqte-
bi avlens antioqsidantur, antiproliferaciul
da antikancerogenul  Tvisebebs.  rogorc polif-
enolebs, izoflavonoidebsac axasiaTebs Zlieri
antioqsidanturi moqmedeba, xels uSlis Tavis-
ufali radikalebis warmoqnas, iwvevs antio-
qsidanturi fermentebis inducirebas (gluta-
Tion peroqsidaza, katalaza) da ainhibirebs zo-
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gierTi fermentis eqspresias, rogoricaa qsanti-
noqidaza da sxva [7,8,9,10].  soias xalxur  medici-
naSi iyeneben aTerosklerozis, hipertoniuli,
gulis iSemiuri daavadebebis, qronikuli qole-
cistitis, Saqriani diabetis, simsuqnis, alergiu-
li daavadebebisa da osteoporozis profilaq-
tikisTvis. gamoiyeneba  kanis movlis  da mzisgan
damcav saSualebebSi.

aRniSnulidan gamomdinare, interess war-
moadgens  saqarTveloSi kultivirebuli soias
izoflavonoidebis Semcveli eqstraqtis miReb-
is maRalgamosavaliani  meTodis  SemuSaveba.

kvlevis mizani iyo saqarTveloSi kul-
tivirebuli soias izoflavonebiT mdidari
eqstraqtis miRebis meTodis SemuSaveba.

kvlevis obieqts warmoadgenda
saqarTveloSi kultivirebuli  soias Glycine max
marcvlebi. gamxsnelebi: eTilis spirti 95%, me-
Tilis spirti,  gawmendili deionizebuli wyali
fs 42-2619-98. yvela qimiuri nivTiereba da reaq-
tivi Seesabameboda xarisxis nebadarTul moTx-
ovnebs [11].

kvlevis meTodebi. gamoyenebuli iqna te-
qnologiuri meTodebi: dawvrilmanebis, gacris,
maceraciis, ultrabgeriTi eqstraqciis, fil-
traciis, gadadenis,  liofilizaciis  da  vakuu-
mis qveS   Srobis  meTodebi.

analizis meTodi: maRalefeqturi siTxuri
qromatografia (mesq).

kvlevis Sedegebi da maTi ganxilva.
literaturaSi aRwerilia soias marcvlebidan

izoflavonoidebis  eqstragirebis sxvadasxva
meTodi [12, 13, 14].saqarTveloSi kultivirebu-
li   soias (Glycine max) marcvlebs awvrilmaneben
laboratoriul  wisqvilSi. dawvrilmanebuli naw-
ilakebis zomebi Seesabameboda saSualod 0,20-
0,30 sm. eqstraqcia Catarda 3 meTodiT:

1. eqstraqcia  eTilis spirtiT:  soias fqvili
100 g (zusti wona) aTavseben 2 l moculobis
mrgvalZira kolbSi da amateben 95% eTilis
spirts TanafardobiT (1:10).  ayovneben oTaxis
temperaturaze 48 sT-is ganmavlobaSi, periodu-
li  SenjRrevis pirobebSi.  miRebul eqstraqts
filtraven jer dolbandSi, Semdeg  qaRaldis
filtrSi.  filtrati warmoadgenda moyviTalo
feris gamWvirvale xsnars.  organul gamxsnels
acileben  rotaciul amaorTqlebelze +400C-ze,
120 br/wT  sixSiris da 0,09 mpa vakuumis pirobeb-
Si.  vakuummaSrob karadaSi gaSrobis Sedegad Re-
buloben moyviTalo - moyavisfro  zeTovan
eqstraqts.

  2. eqstraqcia  gasufTavebuli wyliT: soias
fqvilis 100g -s (zusti wona)  amateben deioniz-
irebul wyals TanafardobiT (1:10) da ayovneben
5 dRis ganmavlobaSi, ris Semdegac filtraven
jer  dolbandSi, Semdeg  qaRaldis filtrSi.
filtrati gadaaqvT mrgvalZira  kolbSi da aS-
roben liofilizaciiT (-620C)  48 saaTis ganmavlo-
baSi. miRebul iqna moyviTalo-moyavisfro amor-
fuli fxvnili.

3. eqstraqcia  meTilis spirtiT:   soias fqvils
aTavseben 2 l   moculobis mrgvalZira kolbSi da
amateben meTilis spirts TanafardobiT 1:10.
kargad SeanjReven da 30 wT-is ganmavlobaSi
amuSaveben 22 khc sixSiris ultrabgeriT,  ris
Semdeg ayovneben 1 sT da filtraven  jer dol-
bandSi, xolo Semdeg qaRaldis filtrSi. organ-
uli gamxsnelis mocileba xdeba (+400C) temper-
aturaze,  0,089 mpa vakuumis,  120 br/wT sixSiris
pirobebSi. miRebuli naleqi warmoadgens moyvi-
Talo feris myar cximovan masas.

soias eqstraqtebSi biologiurad aqtiuri niv-
Tierebis daiZeinis gansazRvris mizniT, modi-
ficirebuli iqna maRalefeqturi siTxuri qro-
matografiis meTodi [15].

analizi  Catarda  maRalefeqtur siTxur
qromatografze (Agilent Technologies Model 1260
infinity), vakuum-degazatoris, binaluri tum-
bos, foto-dioduri (DAD) deteqtoris gamo-
yenebiT. eqstraqtebis  qromatografiuli
dayofa ganxorcielda svetze Eclipse plus C-18
(4.6 x 250 mm; 5 μM). mobiluri faza: A  wyali da
B acetonitrili;  gamxsneli  B%:  540, 30 wT;
4070, 10 wT; dinebis siCqare 1 ml/wT;

saanalizo xsnaris moculoba 5μl; svetis tem-
peratura: 25°C. ultraiisferi (UV) speqtris
Cawera ganxorcielda 200-400 nm diapazonSi.
SeirCa samuSao talRis sigrZe - 254 nm.

yvela sakvlevi nimuSi momzadda meTanolSi 5
mg/ml koncentraciiT, xolo daiZeinis standart-
uli nimuSi -  1 mg/ml koncentraciiT (cxrili #1,
suraTi #1).

cxrili # 1
daiZeinis  Semcveloba  eqstraqtebSi

# nimuSi konc. 
mg/ml 

Sekavebis 
dro, wT 

Area, 
S2 

daiZeinis 
Semcveloba,

%
1 daiZeini  

(standarti) 
1,0 15,625 11136,8 99,000±0,0021 

2 soias eqstraqti                
(eqstragenti 
eTanoli) 

5,0 15,686 93,0139 4,1760±0,0009 

3 soias eqstraqti               
(eqstragenti   
wyali) 

5,0 15,857 92,1936 4,1352±0,0014 

4 soias eqstraqti                     
(eqstragenti 
meTanoli) 

5,0 15,616 611,864 27,4335±0,0102 

eqsperimentuli  monacemebis safuZvelze Sei-
Zleba davaskvnaT, rom daiZeini sxvadsxva koncen-
traciiT warmodgenilia yvela sakvlev obieqt-
Si, maqsimaluri koncentracia gamovlinda mesa-
me (meTanolian) eqstraqtSi, romelic saSualod
5-6-jer  aRemateba  pirvel or  eqstraqtSi mis
koncentracias. amasTan, ultrabgeriTi
eqstraqciis meTodi uzrunvelyofs daiZeinis
swraf da maqsimalur  gamowvlilvas.



119

sur. #1. mesq profili: a) daiZeinis standarti, b) #1 eqstraqti, g) #2 eqstraqti, d) #3  eqstraqti
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SUMMARY

Orjonikidze M.1, Shengelia A.2, Lagazidze D.1,, Getia M.1,
Bakuridze A.2

THE TECHNOLOGY OF OBTAINING
AN ISOFLAVONOID CONTAINING
EXTRACT FROM THE SOYBEANS
CULTIVATED IN GEORGIA

TSMU, IOVEL KUTATELADZE INSTITUTE OF
PHARMACOCHEMISTRY1, DEPARTMENT OF
PHARMACEUTICAL TECHNOLOGY2

The wide variety of biologically active substances con-
tained in soybean (Glycine max), a worldwide cultivated ce-
real plant, leads to its wide use in medicinal and cosmetic
products.

  We obtained experimental samples of soybean extracts
cultivated in Georgia using 3 different methods, in which the
biologically active component “daidzein” was identified, the
concentration of which was maximal in the third extract and
was 5-6 times higher than the concentration of the first two
extracts. It was determined by the HPLC methodology that
the ultrasonic extraction method provides the fastest and
maximum yield of daidzein.
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duloqsetinis polarografiuli
analizi

Tssu, farmacevtuli da toqsikologiuri
qimiis departamenti1, r. aglaZis saxelobis
eleqtroqimiis instituti2

dRes fsiqotropuli saSualebebis qimiur-
toqsikologiuri kvlevisadmi interesi sakmaod
gazrdilia, rac gamoiwvia arasamedicino mizniT
maTma gamoyenebam, dozis gadaWarbebis SemTxveve-
bis matebam da letalobam. gaxSirda TviTmkvle-
lobis mcdelobebi fsiqotropuli nivTierebeb-
is gamoyenebiT. amdenad, kvlevis mizans war-
moadgnda suicidisadmi midrekilebis gamomwvevi
nivTierebis (duloqsetinis) qimiur-to-
qsikologiuri analizis swrafi, saimedo da ma-
RalmgrZnobiare meTodis SerCeva da optimiza-
cia.

kvlevis obieqti:  duloqsetini aris sero-
toninisa da noradrenalinis ukumitacebis inhib-
itori, is aRmoaCines 1993 wels da 2004 wlis agvis-
toSi FDA-s mier damtkicda, rogorc depresiu-
li aSlilobis samkurnalo saSualeba [6]. aseve
gamoiyeneba SfoTviTi aSlilobis, fibromialgi-
is, qronikuli kunTovani tkivilisa da stresu-
li Sardis Seukaveblobis dros [1]. rekomendebu-
lia qimioTerapiiT gamowveuli neiropaTiis
samkurnalod. gverdiTi movlenebia: gulisreva,
Tavbrusxveva, seqsualuri disfunqcia, of-
lianobis momateba. mwvave gverdiTi movlenebia:
RviZlis problemebi, serotoninuli sindromi da
suicidis mcdelobis momatebuli riski bavSveb-
sa da mozrdilebSi, rac damtkicebulia kvleve-
biT [4].

kvlevis meTodad SerCeuli iqna polaro-
grafia, analizis eleqtroqimiuri meTodi, rac
efuZneba eleqtrodebze Jangva-aRdgeniTi
reaqciebis dros warmoqmnili denis sididis ga-
zomvas. analizis polarografiuli meTodi Seqm-
na Cexma mecnierma iaroslav heirovskim 1922
wels, ramac safuZveli Cauyara eleqtroqimiuri
meTodebis gamoyenebis axal eras, sadac polaro-
grafi gaxda mTavari instrumenti [3]. Tavdapirve-
lad polarogramfulad isazRvreboda mxolod
araorganuli naerTebi, magram rodesac gamoqvey-
nda publikacia nitrobenzolis Sesaxeb, aRiZra
garkveuli interesi organuli naerTebis analiz-
isadmic [2]. heirovskis da masuro Sikatas Tanam-
SromlobiT Seqmnili polarografi iyo pirveli
avtomatizebuli analitikuri mowyobiloba.
eleqtroanalizis Semdgomi ganviTareba ki dakav-
Sirebuli iyo axali masalebisgan eleqtrodebis
SeqmnasaTan. magaliTad, vercxliswylis stacio-
naluri eleqtrodi, naxSirbadis pas-
taeleqtrodi, qimiurad modificirebuli
eleqtrodebi, eleqtroqimiuri sensorebis
gazrdili gamoyeneba da sxva. iaroslav

heirovskim ilkoviCTan TanamSromlobiT safuZ-
veli Cauyara polarografiul mruds - igive po-
larogramas. es mrudi asaxavs denis Zalis damok-
idebulebas potencialis sididesTan [5].

 polarografias, rogorc eleqtroqimiuri an-
alizis meTods, safuZvlad udevs xsnarSi arse-
buli nivTierebis koncentraciis pirdapirpro-
porciuli zRvruli difuzuri denis gansazRvra.
duloqsetinis Tvisobrivi da raodenobrivi ana-
lizisTvis polarografias mieniWa upiratesoba,
radgan masSi gamoyenebuli vercxliswylis
eleqtrodi idealurad polarizebadia poten-
cialebis farTo ubanSi, xolo wveTis mudmivi ga-
naxleba iZleva kargi kvlavwarmadobis saSuale-
bas. arsebul kvlevaSi eleqtroqimiuri cdebi
Catarebuli iqna ,,ÏÓ-1’’ tipis universalur po-
larografze, klasikur reJimSi.

eleqtroqimiur ujredSi mudmivi tempera-
turis SesanarCuneblad, ujredi dakavSirebuli
iyo ,,MLW’’ markis siTxur TermostatTan. ujre-
didan Jangbadis gamosaZeveblad, romelic xels
uSlis polarografiuli mrudebis Caweras, viy-
enebdiT inertul airs - argons.

polarografiuli analizis meTodi gamoirCe-
va maRali mgrZnobelobiT, aqedan gamomdinare,
Zalian didi mniSvneloba eniWeba rogorc reaq-
tivebis, aseve,  gamoyenebuli WurWlisa da
sakuTriv  eleqtroqimiuri ujredis sisufTaves.

Sedegebis ganxilva
duloqsetinis eleqtroqimiuri analizi po-

larografze Catarda sameleqtrodian, inertu-

li airiT ganbervad ujredSi T=20C pirobebSi,
0.5 M NaClO

4
-is   fonze wyalxsnarebsa da eTilis

spirtis xsnarebSi. duloqsetinis hidroqlori-
di orive gamxsnelSi iZleva erTtalRian, difu-
zuri xasiaTis mrudebs (suraTi ##1,2). maRali
sizustisTvis naxevartalRis potencialebi
orive gamxsnelSi gaangariSebuli iqna heirovs-
ki-ilkoviCis formulis gamoyenebiT.
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sur. #1.  0.5 M NaClO
4
-is wyalxsnarebis polarografiuli mrudebi duloqsetinis hidroqloridis

sxvadasxva koncentraciebis (moli/l) dros

sur. #2. 0.5 M NaClO
4
-is spirtxsnaris polarografiuli mrudebi duloqsetinis hidroqloridis

sxvadasxva koncentraciebis (moli/l) dros

me-3 da me-4 suraTebze grafikulad gamosax-
ulia  lg(I/ (I

d
 –I))-s damokidebuleba potencilaze

(E). duloqsetinis hidroqloridis naxevartal-
Ris potenciali wyalxsnarSi aris E

1/2
= -1.56 v da

eTilis spirtSi E
1/2

= -1.11 v. wyalxsnarebsa da eTi-
lis spirtis xsnarebSi difuzuri talRis simaR-

le koncentraciis  pirdapirproporciulia
(su raTi  # # 5, 6) ,  rac iZleva  maTi gan-
sazRvris saSualebas koncentraciis zRvreb-
Si: c = 1.12·10-4 8.4·10-4 moli/l (wyalSi) da c=6.54
· 10-4  7.19 10-3 moli/l (eTilis spirtSi).

sur.#3. duloqsetinis hidroqloridis 0.5M NaClO
4
-is wyalxsnarebSi

naxevartalRis  potencialis E
1/2

-is gansazRvra
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sur. #4. duloqsetinis hidroqloridis 0.5 M NaClO
4
-is eTilis spirtis xsnarebSi

naxevartalRis   potencialis   E
1/2

-is   gansazRvra

sur. #5.duloqsetinis hidroqloridis sakalibro grafiki 0.5 M NaClO
4
-is wyalxsnarebSi

sur. #6. duloqsetinis hidroqloridis sakalibro grafiki 0.5 M NaClO
4
-is spirtxsnarebSi



123

Catarebulma kvlevam aCvena, rom duloqseti-
nis raodenobrivi gansazRvra SesaZlebelia
rogorc wylian, ise eTilis spirtis xsnarebSi,
Tumca, vinaidan NaClO

4
-is eTilis spirtiani xsnar-

is sworxazovnebis maCvenebeli (R2=0.971) Sedar-
ebiT naklebia duloqsetinis hidroqloridis 0.5
M NaClO

4
-is wyalxsnarTan (R2=0.9926) SedarebiT,

am ukanasknelis gamoyeneba aris ufro mizanSe-
wonili aRniSnuli nivTierebis raodenobrivi an-
alizis Casatareblad.

amrigad, dadgenilia, rom:
 1. duloqsetinis hidroqloridi polaro-

grafiulad aqtiuri nivTierebaa 0.5 M NaClO
4
-is

fonze wyalxsnarebsa da eTilis spirtis xsnareb-
Si. is orive gamxsnelSi iZleva erTtalRian, di-
fuzuri xasiaTis mrudebs.

2. duloqsetinis hidroqloridis raodeno-
brivi gansazRvris mizniT SesaZlebelia rogorc
wyliani, ise spirtiani xsnarebis gamoyeneba, vi-
naidan procesi orive areSi sworxazovania, Tum-
ca duloqsetinis hidroqloridis NaClO

4
-is wy-

alian areSi sakalibro mrudis sworxazovneba
aRemateba NaClO

4
-is spirtiani xsnarebis sworx-

azovnebas.
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SUMMARY

Razmadze N.1, Imnadze N.1, Gurgenidze I.2,
Nizharadze N.1, Kikvadze Z.

THE STUDY OF ELECTROCHEMICAL
PROPERTIES OF SOME
PSYCHOACTIVE DRUGS

TSMU, DEPARTMENT OF PHARMACEUTICAL AND
TOXICOLOGICAL CHEMISTRY1; R. AGLADZE INSTITUTE
OF ELECTROCHEMISTRY, TBILISI, GEORGIA2

Mental health is one of the most important factors for
integrating a person into society, although along with this
statement exists an opposite concept to this term - “mental
disorder”. Because of a mental disorder, a person is unable
to cope with problems and be adapted to given living condi-
tions. The current approach to the treatment of mental disor-
ders involves the use of psychotropic drugs, and at the same
time, social and psychological intervention is important.

The aim of our research was to study the electrochemical
properties and select the optimal conditions for analysis of
the psychoactive duloxetine, which is very interesting agent
from toxicological point of view. In the patient information
leaflet, you can directly find that the drug should be given to
a patient under supervision of family member. The reason for
such supervision is suicide ideas - the adverse reaction, pro-
voked by this drug.

Based on the conducted research, it was determined that
duloxetine hydrochloride is the polarographically active sub-
stance, in aquatic and ethanoic solutions, under the condi-
tions when background solution is 0.5 M NaClO

4
.

Duloxetine gives single-wave diffuse curves in both sol-
vents. Unlike duloxetine, diphenhydramine is not electro-
chemically active in aqueous and/or ethanoic solution of
sodium perchlorate; however, it gives a polarographic wave
in the following ratio of a 0.5 M NaClO4 aquatic solution and
Brighton-Robinson buffer volume (1: 1 (v/v)).

Determined the frames of concentration ranges, in which
the process is linear, for duloxetine (c = 1.12 · 10-4 - 8.4 · 10-4

mol / L (in water) and c = 6.54 · 10-4 - 7.19 10-3 mol /L (in
ethanol))

In addition, was detected that, it is possible to use aquat-
ic and alcoholic solutions for the quantitative determination
of duloxetine hydrochloride, whereas the process is linear in
both areas. The linearity  of the calibration curve in the aquatic
area of 0.5 M NaClO

4  
solution is R2 = 0.9926, and in the

alcoholic area - R2 = 0.971. The water solutions have high
linearity and can be effectively used in quantitative determi-
nation of Duloxetine.
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literaturis mokle mimoxilva

saganeliZe T.,  vefxvaZe n.,
qoCoraZe-marRiSvili T.

maionizebeli gamosxiveba da
janmrTeloba

Tssu, higienis da samedicino ekologiis
departamenti

radiacia bunebrivi garemos Semadgeneli naw-
ilia, romelSic adamians uxdeba cxovreba da moR-
vaweoba.

maionizebeli radiacia talRis an nawilakis
saxiT sivrceSi moZravi energiaa, romelsac
pirdapir Tu iribad SeuZlia dnm-isa da ujredis
membranis dazianeba da Seswevs nivTierebis ion-
izebis unari. maionizebel gamosxivebas ar
miekuTvneba gamosxiveba, romlis energia ar aris
sakmarisi atomebisa da molekulebis ionizaci-
isTvis, rogoricaa, magaliTad, ultraiisferi da
sinaTlis xilvadi diapazonis gamosxiveba.

adamianis dasxivebis naxevari modis haerSi
arsebuli radonis, kosmosuri sxivebisa da
dedamiwis gamosxivebis, naxevari ki – samedici-
no, komerciuli Tu industriuli mizniT Seqmni-
li radiaciis wyaroebis xarjze, ris Sedegadac
yoveli Cvengani iRebs garkveul fonur radiacias
iseTi bunebrivi wyaroebidan, rogorebicaa: wya-
li, sakvebi, niadagi, haeri da sxva. Tumca, miC-
neulia, rom dasxivebis es doza janmrTelo-
bisTvis saziano ar aris, radgan mis sidides ad-
amiani evoluciuradaa Seguebuli. aRniSnuli ex-
eba bunebrivad arsebul radiaciul fons da ara
– teqnogenurad Secvlils, romlis mniSvnelo-
bac SeiZleba bevrad aRematebodes bunebriv
fons.

sayuradReboa, rom mwevelebze radiaciis
ufro didi doza moqmedebs, vidre aramwevele-
bze, radgan Tambaqos kvamli Seicavs radioaqti-
ur (alfa-gamomsxivebeli) poloniums (14).

radiaciuli foni Sedgeba, erTi mxriv, bune-
brivi radiaciuli (kosmosuri da miwieri war-
moSobis bunebrivi radionuklidebi) da teqno-
genurad Secvlili bunebrivi radiaciulisa (ad-
amianis saqmianobis Sedegad bunebaSi gafantuli
xelovnuri radionuklidebi) da, meore mxriv,
xelovnuri radiaciuli fonisgan. 21-e saukune
atomuri energiis saukunea, radgan atomur ener-
gias, SeiZleba iTqvas, yvela sferoSi iyeneben. es,
udavod, sikeTis momtania kacobriobisTvis, Tum-
ca mas ukavSirdeba xelovnuri radiaciuli fo-
nis zrdis saSiSroeba, rac, ZiriTadad, atomuri
iaraRis sacdeli afeTqebebiT, saxalxo meur-
neobaSi xelovnuri radionuklidebis gamoy-
enebiT, atomuri eleqtrosadgurebis eqspluat-
aciiTa da birTvul-energetikul danadgarebze
avariebiTaa ganpirobebuli.

maionizebeli dasxivebis zemoqmedeba, nebis-

mieri - mcire Tu didi dozebiT - SeumCneveli ar
rCeba organizmis mier da efeqti SeiZleba gamov-
lindes rogorc determinirebuli (romelic
vlindeba zRvrulze meti doziT dasxivebisas),
aseve stoqasturi (romelsac ar gaaCnia zRvru-
li doza) saxiT (1).

warmodgenili naSromi miznad isaxavs maioni-
zebeli gamosxivebis organizmze zemoqmedebiT
ganpirobebuli SesaZlo mavne Sedegebis amsaxve-
li masalis mokle mimoxilvas, rameTu, miuxeda-
vad soliduri moculobis informaciis arsebo-
bisa, jer kidev bevri urTierTsawinaaRmdego mo-
nacemi arsebobs radiaciiT (gansakuTrebiT misi
mcire dozebiT) gamowveuli janmrTelobis
riskebis Sesaxeb.

pirveli cnobebi radiaciis mavne zemoqmedeb-
is Sesaxeb me-19 saukunis bolos gaCnda, rodesac
aRweres dasxivebiT gamowveuli kanis dazianeba,
kibo da leikozis SemTxvevebi.

radiaciuli dazianeba, ZiriTadad, fiqsirde-
boda radiologebsa da samedicino rentgen-te-
qnikosebTan, romlebsac uSualo Sexeba hqondaT
gamomsxivebel wyaroebTan, maT Soris, radi-
umTan.

dRes, eWvs ar iwvevs, rom maionizebeli dasx-
iveba SeiZleba ganapirobebdes dasxivebuli sub-
ieqtis organizmSi somatur, xolo mis STamomav-
lobaSi - genetikur efeqtebs.

aqve unda aRiniSnos, rom, marTalia, radion-
uklidebis moxvedra organizmSi nebismieri
(sakvebiT, wyliT, haeriT Tu kanis) gziT Zalze
saxifaToa janmrTelobisTvis, Tumca, mxolod es
ar warmoadgens aucilebel da erTaderT wina-
pirobas mavne efeqtis ganviTarebis Tval-
sazrisiT. am SemTxvevaSi, radiaciul zemoqmede-
basTan erTad, yuradReba unda mieqces riskis
sxva faqtorebis arsebobasac, maT Soris, dasx-
ivebuli piris asaks, cxovrebis wess, mavne Cveve-
bis arsebobas (gansakuTrebiT Tambaqoze damok-
idebulebas), janmrTelobasa da socialur mdgo-
mareobas, ganaTlebis dones, cxovrebisa da Sro-
mis pirobebs, dasxivebuli midamos radiomgrZno-
belobas da a. S. (6).

zogad dasxivebaze organizmis pasuxs gan-
sazRvravs mis mier miRebuli doza: 1-dan 5 gre-
imde (gr) dasxivebis dozis moqmedebis pirobeb-
Si viTardeba sxivuri daavadebis Zvlis tvinis
funqciis moSliT mimdinare forma. 3-dan 5 gr-mde
doziT dasxivebisas adamianis sikvdilis mizezs
Zvlis wiTeli tvinis dazianeba warmoadgens. 5-
dan 10 gr-mde dasxiveba iwvevs saWmlis momnele-
beli traqtis epiTeliumisa da kapilarTa endoT-
eliumis dazianebas, ris Sedegadac viTardeba
sxivuri daavadebis gastrointestinuri forma
da, aRniSnuli dazianebebis fonze, adamianis si-
cocxlis xangrZlivoba 1 Tves ar aRemateba. 10 gr-
ze meti doziT dasxivebisas viTardeba sxivuri
daavadebis centraluri nervuli sistemis da-
zianebiT mimdinare forma (cerebruli forma). am
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dros adamiani iRupeba ramdenime dReSi, rasac
ganviTarebuli Soki iwvevs.

janmrTelobaze gavlenis TvalsazrisiT,
dasxivebiT gamowveuli uaryofiTi Sedegebis
Sesaxeb codna, ZiriTadad, eyrdnoba iaponiis
atomuri bombardirebis Semdeg gadarCenilTa da
onkologiuri paTologiis gamo sxivur Terapias
daqvemdebarebul pacientTa janmrTelobis
mdgomareobis Sesaxeb cnobebs. aqve unda aRiniS-
nos, rom ganviTarebuli uaryofiTi efeqtebi
orive SemTxvevaSi dasxivebis maRali dozis zemo-
qmedebiTaa gamowveuli. am kvlevebiT gamoikve-
Ta dasxivebiT kibos ganviTarebis riskis gazrda
im SemTxvevaSi, roca dasxivebis doza aRemateba
100 mzv-s. swored, esaa imis mizezi, rom radiaci-
is didi doziT zemoqmedeba, mavne Sedegebis gan-
viTarebis TvalsazrisiT, gacilebiT srulfas-
ovnadaa Seswavlili da dasabuTebuli, gansxvave-
biT mcire dozebis zemoqmedebiT ganpirobebu-
li janmrTelobis efeqtebisgan, rac jer kidev
seriozuli gansjis sagans warmoadgens. Tumca,
ukanaskneli monacemebis mixedviT, zogierTi ep-
idemiologiuri kvleviT dadgenilia kibos risk-
is gazrdis SesaZlebloba SedarebiT dabali do-
zebis (50-100 mzv) zemoqmedebis pirobebSic (2).

dasxivebis Semdeg, dozis sididisgan gamom-
dinare, organizmSi SeiZleba ganviTardes deter-
minirebuli an stoqasturi efeqtebi.

determinirebulia efeqti, romelsac gaaCnia
zRvruli doza, anu efeqti ganviTardeba
zRvrulze meti doziT dasxivebisas da ar ganvi-
Tardeba ufro naklebiT moqmedebis pirobebSi.
amasTan, dozis gazrda iwvevs ganviTarebuli
mavne Sedegis damZimebas.

stoqastur efeqts ki, gansxvavebiT deter-
minirebulisgan, ar gaaCnia zRvruli doza, anu
nebismieri umciresi doza SeiZleba iwvevdes
mavne efeqts da dozis gazrdasTan erTad izrde-
ba ara efeqtis simZimis xarisxi, aramed misi gan-
viTarebis albaToba.

kancerogenezi somato-stoqasturi efeqtia:
somaturi - radgan viTardeba dasxivebul pirSi
da stoqasturi - radgan misi ganviTarebisTvis ar
arsebobs zRvruli doza, ris gamoc SeiZleba gan-
viTardes nebismieri umciresi dozis moqmedeb-
is pirobebSi (1).

radiaciis mcire dozebis mudmivi zemoqmede-
bisas dnm-Si ganviTarebuli mutaciebi aRdgenas
aswrebs da uaryofiTi efeqti mcire droSi ver
iqneba SesamCnevi. Tumca SesaZloa dnm-Si muta-
ciebi akumulirdes, rac, sabolood, onkologiur
daavadebebs gamoiwvevs. dasxivebis niadagze
negatiuri Sedegebis warmoqmnis albaToba dasx-
ivebis dozis proporciulia (4; 11).

yvelaze mowyvlad jgufs, radiaciis zemo-
qmedebis TvalsazrisiT, orsulebi da bavSvebi
warmoadgenen (4).

arsebobs kvlevebi gansxvavebuli SedegebiT,
romelTa mixedviT, mcire dozebiT dasxivebisas
ar arsebobs mtkicebuleba orsulobis mimdinar-

eobasa da nayofis mdgomareobaze misi mavne ze-
gavlenis Sesaxeb. Tumca riski izrdeba radioT-
erapiis an raime sxva mizeziT (magaliTad, birT-
vuli avariebis dros) ganpirobebuli radiaciis
maRali dozis zemoqmedebis pirobebSi (10).

embriogenezi rTuli procesia, romelic
Zalian mgrZnobiarea uaryofiTad moqmedi nebis-
mieri faqtoris mimarT (magaliTad, rogoricaa:
teratogenuli preparatebi, alkoholi, moweva,
radiacia da Sesabamisi kvebis deficitic ki).
maionizebeli gamosxiveba saSiSia nayofis ganvi-
Tarebis procesSi (gansakuTrebiT orsulobis me-
2-15 kviraSi), radgan am dros izrdeba teratoge-
nuli radiaciuli dazianebis ganviTarebis ris-
ki, rac SesaZloa gamovlindes zrdis SeCerebiT
mucladyofnis periodSi, kognituri unarebis
gauaresebiT, ganviTarebis Tandayolili manke-
biT, avTvisebiani simsivnis ganviTarebiTa da Sei-
Zleba fataluri SedegebiTac dasruldes - em-
brionis, nayofis an axalSobilis sikvdiliT. sab-
oloo Sedegi dasxivebis miRebul dozazea damok-
idebuli (gansakuTrebiT - sxivuri Terapiis dros)
da mis gazrdasTan erTad imatebs mavne efeqtis
ganviTarebis riskic (12).

avTvisebiani simsivne SedarebiT iSviaTia or-
sulobis dros (0.02-dan 0.1%). maT Soris yvelaze
gavrcelebulia, lokalizaciis mixedviT, ZuZus,
kanis, reproduqciuli sistemis (saSvilosnos,
saSvilosnos yelis, sakvercxeebis), hema-
tologiuri (hojkinis, arahojkinis limfoma) sim-
sivneebi, ris gamoc saWiro xdeba radioTerapiis
Catareba dedis saerTo mdgomareobis gaum-
jobesebis mizniT. amasTan dakavSirebiT arsebobs
arc Tu ise usafuZvlo mosazreba, rom es Sesa-
Zloa nayofis janmrTelobisTvis safrTxis Sem-
cveli iyos. adre normad iTvleboda mimdinare
orsulobis Sewyveta, trimestris miuxedavad.
bolo ori aTwleulis ganmavlobaSi ki, mtkice-
bulebebis gaCenisa da uaxlesi samedicino te-
qnologiebis danergvis gamo, SesaZlebelia dasx-
ivebis proceduris optimizeba da misi imgvarad
Catareba, rom maRali doziT dasxivdes simsiv-
nuri ubani, janmrTeli ujredebi ki daizogos.
Tumca es ar gvaZlevs damSvidebis uflebas - mi-
uxedavad imisa, rom nayofi SeiZleba ar xvde-
bodes uSualod dasxivebis velSi, mainc didia
misi mcire doziT dasxivebis albaToba amaCqare-
blidan an kolimatoridan sxivebis gabnevis gamo.
es dasturdeba kvlevebiT (15), romelTa mixed-
viTac, arsebobs mavne Sedegebis gazrdili riski
orsulebsa da axalSobilebSi muclisa da menjis
Rrus dasxivebiswina istoriiT, rac, savaraudod,
saSvilosnos proeqciaze dasxivebis maRali
doziT zemoqmedebis Sedegia. am dros SeiZleba
orsuli saSvilosnos zrda SeizRudos da sisx-
lZarRvTa cvlilebebi ganviTardes, rac saS-
vilosnoSi sisxlis nakads Seaferxebs. es ki, Tavis
mxriv, SeiZleba naadrevi mSobiarobis, nayofis
zrdis Seferxebis, mkvdradSobadobis mizezi
gaxdes. dadgenilia, rom im pacientebs, romleb-
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sac mkurnaloba utardebodaT radioTerapiis
maRali doziT (>5gr), aReniSnebodaT nayofis
araswori mdebareobis, misi dabali wonisa da naa-
drevi mSobiarobis ufro maRali sixSire im pa-
cientebTan SedarebiT, romelTac ar Catarebi-
aT sxivuri Terapia. aqedan gamomdinare, upiro-
bod unda davicvaT ALARA-s principi, anu dasx-
iveba unda iyos imdenad dabali, ramdenadac Sesa-
Zlebelia (15).

maionizebeli gamosxivebis saSualo an maRali
dozebis zemoqmedeba bavSvebSi kibos ganviTare-
bis cnobili riskis faqtoria (2).

leikemiis, romelic msoflioSi yvelaze gavr-
celebuli simsivnea bavSvebSi, ZiriTad gamomwvev
mizezad ganixileba genetikuri faqtori da
maionizebeli gamosxivebis maRali dozebi. araer-
Ti kvleva ganxorcielda garemo faqtorebsa da
bavSvTa leikemias Soris kavSiris Sesaswavlad,
romelTa Sedegebic adasturebs garemos rols
daavadebis etiologiaSi, Tumca radiaciis gavle-
na, rogorc pirdapiri riskis faqtorisa, ar das-
turdeba (5).

didi Zalisxmeva ganxorcielda garemo faq-
torebsa da bavSvTa leikemiis risks Soris kav-
Siris Sesaswavlad, misi incidentobis geografi-
uli cvalebadobis gaTvaliswinebiT (5). zogier-
Ti mtkicebuleba efuZneboda mSoblebis samuSao
garemoSi pesticidebis gamoyenebas maSin, rode-
sac naklebi mtkicebulebebi arsebobs postnata-
lur periodSi pesticidebis SesaZlo zemoqmede-
bis Sesaxeb. sxivuri diagnostika da radonis
zemoqmedeba ganixileboda erT-erT mizezad,
romelic ar aris sakmarisad Seswavlili. uki-
duresad dabali sixSiris magnituri velebi mud-
mivad aCvenebs riskis mcire zrdas, Tumca, ar gam-
oiricxeba garkveuli uzustobebic. garemosa da
radiaciul faqtorebTan erTad, ganixileba in-
feqciebis dros msgavsi gamosavlis arseboba,
Tumca Zneli saTqmelia, Tu bavSvebis romeli
jgufebi imyofeba maRali riskis qveS. miuxeda-
vad imisa, rom bavSvTa leikemiis SemTxvevebi,
asakisa da geografiuli mdebareobis gaTval-
iswinebiT, miuTiTebs garemo faqtorebis arcTu
umniSvnelo rolze misi ganviTarebis Tval-
sazrisiT, dReisTvis ar aris gamovlenili garem-
os konkretuli faqtori, maT Soris, radiaciac,
romelsac SeuZlia soliduri wvlilis Setana
bavSvTa leikemiis globaluri gavrcelebis pro-
cesSi. daavadebis gamovlena mcire asakSi da bavS-
vis dabadebamde qromosomuli dazianebebis ar-
seboba daavadebul bavSvTa mSoblebis faqtoris
rolis kvlevas kvlavac aqtualurs xdis. aqve
unda aRiniSnos, rom daavadebisa da misi mkur-
nalobis arasasurveli gviani efeqtebis gaTval-
iswinebiT, bavSvTa leikemiis modificirebadi
riskis faqtorebis identificireba rCeba mTavar
miznad daavadebis pirveladi prevenciis ganxor-
cielebis mizniT (5).

sxva kvlevebis, romlebic moicavda gamosxive-
bis bunebrivi wyaroebiT ganpirobebuli dasxive-

bis dozis SesaZlo kavSiris dadgenas bavSvTa
onkologiur avadobasTan, Sedegebis Tanaxmad
gaCnda varaudi, rom fonuri gamosxiveba (gama-
gamosxiveba, radoni) SeiZleba iyos bavSvebSi ki-
bos, maT Soris, leikemiisa da cns-is simsivneebis
ganviTarebis riskis gazrdis xelSemwyobi faq-
tori (3), Tumca aRniSnul sakiTxTan dakavSire-
biT erTiani azri, jerjerobiT, ar arsebobs, rad-
gan, zogierTi kvlevis mixedviT, bavSvebSi cns-
is simsivneebis ganviTarebis dadasturebuli
riskis faqtoria maionebeli gamosxivebis maRa-
li dozebis zemoqmedeba, mcire dozebis roli ki
sadavoa (8; 9).

miuxedavad imisa, rom maionizebeli gamosxive-
bis roli bavSvTa asakSi centraluri nervuli
sistemis simsivneebis ganviTarebaSi raodenobis
kvlevebiT  dadasturebulia, radiaciis mcire da
saSualo dozebiT zrdasrulTa eqspoziciiT
gamowveuli Sedegebi ukanasknel periodamde ara-
Tanmimdevruli iyo da, aseve, ar arsebobda am sa-
kiTxis sistemuri mimoxilva.

aRniSnulidan gamomdinare, Catarda kvleva,
romlis mizans Seadgenda Sedegebis Sejereba da
epidemiologiuri kvlevebidan mtkicebulebebze
dafuZnebuli daskvnebis gamotana mcire da sa-
Sualo (<0,5 grei) dozebis zemoqmedebiT gan-
pirobebuli SesaZlo riskebis Sesaxeb, zrdasrul
da axalgazrda asakSi, tvinisa da centraluri
nervuli sistemis keTilTvisebiani da avTvise-
biani simsivneebis ganviTarebis TvalsazrisiT.

2000-dan 2022 wlamde gamoqveynebuli Sesabam-
isi epidemiologiuri kvlevebis Sesaswavlad
Catarda eleqtronul monacemTa oTxi bazis
sistemuri literaturis Zieba. saerTo Warbi far-
dobiTi riski Sefasda randomuli efeqtis mode-
lis gamoyenebiT. sistemur mimoxilvaSi Sevida 18
publikacia da maTgan 12 - metaanalizSi. gaTval-
iswinebuli iyo maionizebeli gamosxivebis iseTi
wyaroebi, rogorebicaa: atomuri bombis afeTqe-
ba, samuSao da garemos faqtorebi.

aRniSnuli kvlevis Sedegad ar gamovlinda
doza-riskis kavSiri centraluri nervuli
sistemisa da tvinis simsivneebis ganviTare-
basTan. amgvarad, kvlevis sistemurma mimoxilvam
da metaanalizma ar aCvena raime kavSiri maioni-
zebeli gamosxivebis dabali da zomieri dozebis
zemoqmedebasa da cns-is simsivnis ganviTarebis
risks Soris. Tumca, avtorTa azriT, aucilebe-
lia Semdgomi kvlevebis Catareba histologiuri
da zusti dozis Sesaxeb monacemebis SefasebiT
(7).

maionizebeli radiacia mxolod onkologiuri
daavadebebis ganviTarebis riskis faqtori ar
aris. bavSvobis asakSi miRebuli dasxivebis daba-
li da zomieri dozebi SeiZleba warmoadgendes
zrdasrul asakSi gul-sisxlZarRvTa daavadebe-
bis (gulis iSemiuri daavadeba, saZile arteriis
stenozi, insulti) ganviTarebis riskis faqtors.
2021 wels israelSi Catarebuli kvleviT dadgin-
da, rom gul-sisxlZarRvTa daavadebebis ganvi-
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Tarebis riski dasxivebis dozis pirdapirpropor-
ciulia da ukuproporciuli - asakisa dasxivebis
momentSi. miRebuli Sedegebis safuZvelze Sei-
Zleba daskvnis gakeTeba imis Sesaxeb, rom orga-
nizmze maionizebeli radiaciis dabali da zom-
ieri dozebiT zemoqmedeba zrdis cerebruli da
gul-sisxlZarRvTa darRvevebis ganviTarebis
risks (16).

zemoT warmodgenili mokle mimoxilva, maion-
izebeli gamosxivebis organizmze zemoqmedebis
Sesaxeb, naTlad adasturebs ukve dadgenil WeS-
maritebas imis Sesaxeb, rom maionizebeli radi-
aciis maRali dozebiT dasxiveba safrTxis Sem-
cvelia adamianis janmrTelobisTvis, Tumca
mcire dozebis zemoqmedebis Sedegebis Sesaxeb
mecnierTa Sejerebuli azri jer kidev ar arse-
bobs miuxedavad imisa, rom sayovelTaodaa cno-
bili maionizebeli gamosxivebis uzRvro moqmede-
bis koncefcia da misi zemoqmedebiT gamowveuli
stoqasturi efeqtebi, romelTa ganviTarebasac
zRvruli doza ar gaaCnia.

aRniSnulis gaTvaliswinebiT, aucilebelia
radiaciuli usafrTxoebis saxelmZRvanelo prin-
cipis (“ALARA” – “as low as reasonably achievable”)
ganuxreli dacva, rac niSnavs radiaciis zemo-
qmedebisgan Tavis aridebas, romelsac ar moaqvs
pirdapiri sargebeli, Tundac doza mcire iyos
(13).
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SUMMARY

SHORT REVIEW OF TOPIC

Saganelidze T., Vepkhvadze N., Kochoradze-Margishvili T.

IONIZING RADIATION AND HEALTH

TSMU, DEPARTMENT OF HYGIENE AND MEDICAL
ECOLOGY

Scientific literature provides copious evidence on ad-
verse health effects of exposure to ionizing radiation. Never-
theless, despite an abundance of research, conflicting data
still exist. Nowadays, there’s undisputed opinion on nega-
tive health effects of high-dose radiation exposure.  Although
there’s shortage of convincing data and unanimity of opin-
ion on exposure to low-dose radiation and associated health
risks. Present work is a short review of data around the given
issue. Research on the effects induced by exposure to ioniz-
ing radiation proves that high-dose ionizing radiation has
detrimental impact on human health. Nevertheless, there’s
no common opinion among scientists on the effects of low-
dose radiation despite widely known linear no-threshold
model and stochastic effects for which no exposure thresh-
old levels exist.

Taking into account above mentioned, best means of
avoiding possible harmful effects of radiation exposure must
be unwavering adherence to guiding principle of radiation
safety (“ALARA” – “as low as reasonably achievable”)
meaning avoiding exposure to radiation that does not have a
direct benefit even if the dose is small.

svaniSvili T., TaTaraZe e., sofromaZe m.,
sofromaZe z., natroSvili i.

kisrisa da beWis midamoSi miofasciuri
tkivilis sindromis marTva
bioregulaciuri medikamentebis
inieqciebis saSualebiT

Tssu, samedicino reabilitaciisa da sportuli
medicinis departamenti, ken volkeris
saxelobis samedicino reabilitaciis
sauniversiteto klinika

miofasciuri tkivilis sindromi sakmaod gavr-
celebuli mdgomareobaa Tanamedrove sazoga-
doebaSi. adamianebi drodadro ganicdian kunTe-
bis tkivils, romelic xSirad TavisTavad qreba
garkveuli periodis Semdeg, magram zogierT
SemTxvevaSi kunTebis tkivili SeiZleba  gagr-
Zeldes da sakmaod Semawuxebelic iyos. tkivili
SeiZleba aRmocendes rogorc moZraobis dros,
aseve mosvenebul mdgomareobaSic. miofasciuri
tkivilis sindromis lokalizaciis mixedviT
vlindeba garTulebebic, kerZod, kisris da be-
Wis midamoSi miofasciuri tkivilis sindromi

iwvevs simZimis SegrZnebas mxrebSi, Zilis darRve-
vas, zogjer Tavis tkivilsac. miofasciuri
tkivili kisrisa da beWis midamoSi SeiZleba gan-
vixiloT, rogorc samedicino, ise social-
ekonomikur problemad, ramac SeiZleba gamo-
iwvios Sromisunarianobis daqveiTeba. kvlevebiT
dad-ginda, rom miofascikuri  tkivilis  sindro-
mis diagnozi  xSiria kisris qronikuli araspeci-
fiuri tkivilis mqone pacientebSi (1). yru, aras-
pecifikuri tkivili mxris zeda nawilSi, aseve,
metwilad miofasciuri warmoSobisaa, Tumca
moiTxovs fibromialgiisgan diferencirebas (4).

miofasciuri tkivilis sindromi eqvemdebare-
ba mkurnalobas, magram samwuxarod, misi gamom-
wvevi mizezebi Tu ar gaqra, aRniSnuli sindromi
xSir SemTxvevaSi isev Seaxsenebs Tavs pacients
da iwvevs misi Sromisunarianobis daqveiTebas.
gamomwvevi mizezis yvelaze xSiri magaliTia
monotonurad ganmeorebadi moZraobebi an xangr-
Zlivi drois ganmavlobaSi sxeulis erT mdebare-
obaSi yofna, mjdomare an mdgomare poziciaSi.
miofasciuri tkivilis sindromi aseve SeiZleba
ganviTardes posttravmul periodSi, xerxemlis
deformaciebis, saxsrebis hipermobilobis dros
da a.S. aRniSnuli sindromis ganviTarebis mize-
zebi SeiZleba iyos sistemuri da metaboluri
darRvevebi, rogoricaa hipoTireoidizmi da vi-
taminebis (D, C, B12) da rkinis deficiti.

miofasciuri tkivilis sindromis mkurnalo-
bisTvis mravali, rogorc medikamentozuri, ise
aramedikamentozuri meTodi gamoiyeneba (2). far-
makologiuri meTodebiT mkurnalobaSi Sedis an-
algetikuri medikamentebi (anTebis sawinaaRm-
dego, steroidebi, lidokaini, tramadoli, COX-2
inhibitorebi, miorelaqsantebi, antikonvulsan-
tebi (gabatroni da pregabalini), antidepresan-
tebi, botulinotoqsini (BoNT-A). farma-
kologiuri mkurnalobis meTodebidan gamo-
yofen trigerul wertilebSi inieqcias, rogorc
mSrali nemsiT, aseve adgilobrivi anesTetikiT,
steroidebis inieqcias, manualur Terapias, ma-
saJs, samkurnalo varjiSs, ultrabgeras (Terapi-
uli da maRali simZlavris), nervis kangavliT
eleqtrostimulacias (TENS), lazeroTerapias.

sxvadasxva kvlevis analizidan gamomdinare,
trigerul wertilebSi inieqcia unda CaiTvalos
intervenciuli mkurnalobis mTavar meTodad
miofasciuri tkivilis sindromis dros. trige-
ruli wertilebis Terapia ganaviTara janet
travelma 1942 wels (Trigger Point Therapy – devel-
oped by Janet G. Travell, M.D). ganasxvaveben aqtiur
da latentur trigerul wertilebs. aqtiuri
trigeruli wertilebi Cveulebriv mdebareobs
ConCxis kunTebSi, gamoirCeva momatebuli
mgrZnobelobiT da asocirdeba lokalur an re-
gionulad gavrcelebul tkivilTan. latenturi
trigeruli wertilebi ZiriTadad araaqtiur
mdgomareobaSia, manam sanam ar moxdeba maTi uSu-
alo gaRizianeba. latenturi trigeruli werti-
lebis gamovlena xdeba palpaciiT. trigeruli
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wertilebis gaRizianebiT gamowveuli tkivili
SeiZleba iyos adgilobrivi, an gamovlindes
tkivilis gavrcelebis zonaSi, SesaZlebelia
trigeruli wertilisgan moSorebiTac ki (3).

kvlevis mizani iyo, warmogvedgina miofasci-
uri tkivilis sindromis mkurnaloba zemoT-
aRniSnuli meTodebisgan gansxvavebuli meTo-
diT, kerZod, miofasciur trigerul wertileb-
Si bioregulaciuri medikamentebis inieqciiT. es
meTodi biopunqturis saxeliT aris cnobili da
igi mSrali nemsiT inieqciis meTodis msgavsia,
Tumca dadebiTi efeqtis miReba SesaZlebelia
ufro swrafad da xangrZlivi droiT. bioregu-
laciuri Terapia - es aris termini, romelic
gulisxmobs biopunqturis saSualebiT sxeulis
sistemebisa da biologiuri funqciebis regula-
cias da xels uwyobs adaptacias.

literaturis mimoxilvisas, samwuxarod ver
moxerxda sakmarisi raodenobiT sarwmuno kvle-
vebis mopoveba miofasciuri tkivilis sindromis
dros bioregulaciuri preparatebis gamoyeneb-
is Sesaxeb. Sesabamisad, sainteresod  CavTvaleT
gamogveqveynebina Cveni dakvirvebebi da miRebu-
li Sedegebi.

sainieqcio saSualebad ZiriTadad viyenebdiT
germanuli kompaniis - „Heel”-is produqcias,
romelic warmodgenilia bunebrivi ingrediente-
bisgan warmoebuli sxvadasxva preparatiT. mkur-
nalobis procesSi erT-erT aTvlis wertilad
iTvleboda Cvens mier gamoyenebuli bioregu-
laciuri medikamentebiT gamowveuli gverdiTi
movlenebis gamovlenis Zalian dabali albaToba
da dadebiTi efeqtis ufro swrafad miRebis
molodini sxva meTodebTan, kerZod, masaJTan da
fizikur varjiSTan  SedarebiT.

biopunqturis dros bioregulaciuri
preparatebis inieqcia SeiZleba gakeTdes rogorc
uSualod trigerul wertilebSi (kanSi, kanqveS
da kunTebSi), aseve saxsarSi, myesebSi, iogebSi.
Cvens SemTxvevaSi inieqciebi keTdeboda mxolod
kanqveS da kunTebSi, kisrisa da beWebis midamoSi
(suraTi #1).

rogorc ukve avRniSneT, „Heel”-is preparatebs
axasiaTebT umniSvnelo gverdiTi efeqtebi da
gadian Zalian  mkacr  xarisxis kontrols. maTi
moqmedebis Sedegad SesaZlebelia miRweul iqnas
adgilobrivi sisxlis mimoqcevis gaaqtiureba,
kunTebis relaqsacia da detoqsikacia. amgvari
mravlobiTi Sedegis miRebis mizniT viyenebdiT
sami preparatisgan Semdgar koqteils, rogore-
bicaa traumeli (Taumeel), limfomiozoti (Lym-
phomyosot) da spaskuprili (Spascupreel). traumels
axasiaTebs anTebissawinaaRmdego moqmedeba, lim-
fomiozots - limfodrenaJuli moqmedeba, xolo
spaskuprili xsnis kunTebis spazms. am sami
preparatisgan miRebuli koqteili keTdeboda
winaswar gamovlenil da moniSnul aqtiur da pa-
siur wertilebSi.

biopunqtura Cautarda 26 pacients. biopunq-
turis seansebis raodenoba cvalebadobda pa-
cientebis TviTSegrZnebis mixedviT. unda aRi-
niSnos, rom rogorc wesi, dadebiT Sedegs viReb-
diT pirvelive seansze. gamonakliss warmoadgen-
da erTi SemTxveva, rodesac miofasciuri tkivi-
lis sindromisTvis damaxasiaTebeli trigeruli
wertilebis arsebobis miuxedavad, pacientis
Civilis mizezs sxva faqtori ganapirobebda, ris
gamoc biopunqtura konkretul wertilebSi ar
aRmoCnda efeqturi. seansebis maqsimaluri
raodenoba iyo 5 seansi, magram rogorc avRniS-
neT, pacientebis umravlesoba pirvelive seansze
ganicdida mkveTr gaumjobesebas da bevrma maT-
ganma aRar gaagrZela mkurnaloba. seansebis da
pacientebis raodenoba moyvanilia #1 cxrilSi .

cxrili #1
pacientTa gadanawileba biopunqturis

seansebis raodenobis mixedviT

sur. # 1. biopunqturis wertilebi

seansebis 
raodenoba 

pacientebis 
raodenoba 

1 seansi 12 pacienti 
2 seansi 8 pacienti 
3 seansi 3 pacienti 
5 seansi 2 pacienti 

 
biopunqtura ZiriTadad keTdeboda kviraSi 2-

jer, magram iyvnen pacientebi, romelTac ineqcie-
bi gaukeTdaT erTi kviris SualediT. Cveni
dakvirvebiT, amas Sedegze ar mouxdenia raime
sarwmuno gavlena. proceduris dros wertileb-
is raodenoba Semoifargleboda 6-7 wertiliT,
radgan bioregulaciuri preparatebis koqteili
ar aRemateboda 5 ml-s da TiToeul wertilSi
daaxloebiT 0.5-0.6 ml-mde siTxis Seyvana xdebo-
da. 4 pacients Cautarda ganmeorebiTi biopunq-
tura pirveli mkurnalobidan garkveuli perio-
dis Semdeg.

biopunqturiT mkurnalobis dadebiTi Sedege-
bis qveS vgulisxmobT, pirvel rigSi, tkivilisa
da daZabulobis Semcirebas kisrisa da beWis mi-
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damoSi, Zilis xarisxis gaumjobesebas, Sromisu-
narianobis amaRlebas. samwuxarod, Sedegebis Se-
fasebisTvis raime obieqturi maCveneblebi ar ga-
mogviyenebia da ZiriTadad veyrdnobodiT pa-
cientebis subieqtur monacemebs.

unda aRiniSnos, rom pacientebis nawili, rom-
lebic uCiodnen kisrisa da beWebis midamoSi
gamoxatul tkivils, uars acxadebdnen inieqci-
ur intervenciaze da amis mizezi ZiriTadad iyo
nemsis gakeTebis SiSi (tripanofobia). aseT paci-
entebs vaZlevdiT rekomendacias, gaekeTebinaT
masaJis procedurebi da Semdgom daewyoT spe-
cialuri varjiSebi. yvelasTvis cnobilia varji-
Sis efeqturoba ConCxis kunTebis tkivilisa da
daZabulobis dros, magram sasurveli efeqtis
miReba SesaZlebelia mxolod gakveuli periodis
Semdeg da pacientisgan moiTxovs gansakuTrebul
Zalisxmevas, rac xSir SemTxvevaSi ar sruldeba.
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SUMMARY

Svanishvili T., Tataradze E., Sopromadze M.,
Sopromadze Z., Natroshvili I.

MANAGEMENT OF MYOFASCIAL
PAIN SYNDROME OF THE CERVICAL
AND SCAPULAR REGIONS BY
INJECTIONS OF BIOREGULATORY
MEDICATIONS

TSMU, DEPARTMENT OF MEDICAL REHABILITATION AND
SPORTS MEDICINE, KEN WALKER UNIVERSITY CLINIC
FOR MEDICAL REHABILITATION

Myofascial pain syndrome is a fairly common condition
in modern society. It can be viewed both as a medical and
socio-economical problem, as it is related to a decrease in
working ability. The goal of our study was to assess effec-
tiveness of treatment of myofascial pain syndrome by injec-
tions of bioregulatory medications into trigger points
(biopuncture). Injections were performed with preparations
of the German company “Heel”, namely, so called cocktail of
Traumeel, Lymphomyosot and Spascupreel. 26 patients un-
derwent treatment with biopuncture. Maximal number of ses-
sions was 5. Subcutaneous and intramuscular injections were
made in cervical and scapular regions. Assessment of the
results of treatment was mainly based on subjective data of

the patients: decrease of pain and stiffness in cervical and
scapular regions, improvement of the quality of sleep, in-
crease of working ability. Results were positive in 96% of
cases. It is worthwhile to mention that the majority of pa-
tients experienced marked improvement of symptoms after
the first session. It should be emphasized, as well, that prob-
ability of side effects was low and positive effect was achieved
more rapidly, compared to other methods of treatment, such
as massage and physical exercise.

sivsivaZe k.1,  ComaxaSvili q.1,
murTazaSvili  T.1,  joxaZe m.2,
tatanaSvili m.1

myari wamlis formebSi tartrazinis
izolirebis da analizis optimaluri
pirobebis SemuSaveba

Tssu, farmacevtuli da toqsikologiuri
qimiis departamenti1, farmacvetuli botanikis
departamenti2

 myari wamlis formebi aTwleulebis ganmavlo-
baSi warmoadgens samkurnalo saSualebebis miRe-
bis erT-erT mTavar arCevans [10]. maT Soris yve-
laze gavrcelebuli formaa tabletebi, romel-
ic mza samkurnalo saSualebebis 40 % Seadgens
da maTi warmoeba yovelwliurad 10-15 %-iT
izrdeba [1]. tabletebis farTod gavrceleba-
gamoyeneba maTi mravali dadebiTi TvisebebiTaa
ganpirobebuli, rogoricaa: samkurnalwamlo  niv-
Tierebebis dozirebis sizuste, arasakmarisad
mdgradi nivTierebebis damcavi garsiT Semogar-
svis SesaZlebloba, arasasiamovno organolep-
tikuri Tvisebebis SeniRbvis SesaZlebloba da
sxva [1, 3].

aqtiuri nivTiereba farmacevtul tableteb-
Si, Cveulebriv, formulirdeba sxva ingredien-
tebTan, damxmare nivTierebebTan erTad, rom-
lebsac aqvT sxvadasxva specifikuri funqcia [15].
tabletebis warmoebaSi gamoyenebul dam-xmare
saSualebebs Soris erT-erTi mniSvnelovania
mRebavi nivTierebebi, romlebic ZiriTadad gam-
oiyeneba farmacevtuli produqtebis gamorCeu-
li vizualuri efeqtis misacemad, romelsac,
Tavis mxriv, SesaZloa hqondes sxvadasxva
datvirTva [11,12,15]. feri aris is sasargeblo in-
strumenti, romelic xels uwyobs produqtis
identificirebas misi warmoebis da ganawilebis
etapebze. aseve, sxvadasxva feri gamoiyeneba
medikamentis amocnobisas, erTi da igive prepa-
ratis sxvadasxva dozis garCevisTvis, rac axdens
Secdomis prevencias. zogierT SemTxvevaSi feri
SesaZloa gamoyenebuli iyos araerTgvarovani
tabletebis vizualuri mxaris gasaumjobese-
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blad, aseve, SeuZlia xeli Seuwyos sinaTlisadmi
mgrZnobelobis dacvas da tabletebSi an kaf-
sulebSi aqtiuri nivTierebebis stabilurobis
SenarCunebas [12, 16].

 mRebavi nivTierebebis gamoyeneba regulird-
eba kanonmdeblobiT umetes qveynebSi. jandacvis
msoflio organizaciis (WHO), aSS-is sursaTisa
da medikamentebis administraciis (FDA) da evro-
pis komisiis (EC) mier regularulad tardeba vr-
celi toqsikologiuri kvlevebi mRebavi nivTier-
ebebis gamoyenebamde da Semdgom,  gansakuTre-
bulad sinTezuri saSualebebis SemTxvevaSi [12,
2]. maregulirebel dokumentebSi mkacrad aris
gawerili Tu romeli saRebavis ra daniSnulebiT
gamoyeneba aris SesaZlebeli, aseve mocemulia
Sesabamisi maqsimalurad dasaSvebi normebi [4,7,8].

zemoT aRniSnulidan gamomdinare, mniSvnelo-
vania myari wamlis formebSi, maT Soris tableteb-
Si, mRebavi nivTierebebis Tvisobrivi da raode-
nobrivi analizis Tanamedrove, maRali speci-
fikurobis instrumentuli analizis meTodebis
gamoyeneba.

farmacevtul mrewvelobaSi gamoiyeneba sxva-
dasxva Seferilobis, sinTezuri da bunebrivi
warmoSobis saRebavebi, maT Soris tartrazini
farTod gamoiyeneba myari wamlis formebis,
tabletebis da kafsulebis warmoebaSi.

tartrazini trinatrium 5-hidroqsi-1-(4-sul-
fonatofenil)-4-[(E)-(4-sulfonatofenil) diaz-
enil]-1H-pirazol-3-karboqsilati, sinTezuri
limonisferi-yviTeli azo saRebavia (E102) [5, 9].
xasiaTdeba sxvadasxva gverdiTi efeqtebiT da
misi gamoyenebis SemTxvevaSi moqmedebs garkveu-
li pirobebi. tartrazinis gamoyenebam rig SemTx-
vevebSi mgrZnobiare pacientebSi gamoiwvia al-
ergiuli an gverdiTi reaqciebi, rogoricaa: Win-
Wris cieba, egzema, angionevrozuli SeSupeba,
asTma da hiperaqtiuri qceva [6, 13, 14].

kvlevis masala da meTodebi
kvlevis obieqts warmoadgenda tartrazinis

fxvnili da ranitidinis tabletebi. standartu-
li xsnarebis mosamzadeblad gamoiyeneboda SIG-
MA-ALDRICH-is katalogiT SeZenili tartrazi-
nis referens standarti (CAS # 1934-21-0, kata-
logis nomeri 03322), saanalizo nimuSebis mo-
samzadeblad gamoiyeneboda ranitidinis
tabletebi, romelic damxmare nivTierebis sax-
iT Seicavda tartrazins.

kvlevis meTodebi
saanalizo obieqtebis standartuli da sakv-

levi xsnarebis mosamzadeblad, tartrazinis
eqstraqciisTvis gamoiyeneboda  rotoruli Sem-
revi  (BIOSAN), saanalizo nimuSebis gasafiltrad
viyenebdiT 0.22 mkm zomis membranul filtrs,
saanalizo obieqtSi sakvlevi nivTierebebis Tvi-
sobriv-raodenobrivi analizisTvis gamoiyenebo-
da qromatografia - tandemuri masspeqtro-
metriiT (LC–MS/MS) - AGILENT  TECHNOLOGIES  1290
Infinity, 6460 Triple quad LC-MS/MS, sveti - Zorbax
Eclipse, C18 (100x2.1mm, 1.8 mkm).

eqsperimentuli nawili
saanalizo nimuSis mosamzadeblad ranitidi-

nis 10 tableti isriseboda rodinSi, miRebuli
fxvnilis 3 grami Tavsdeboda izolirebisTvis
gankuTvnil specialur sinjaraSi, emateboda50
%-ian eTilis spirti, sinjara magrdeboda ro-
torul SemrevSi da xdeboda eqstraqcia 10 wu-
Tis ganmavlobaSi. proceduris dasrulebis Sem-
deg narevi Tavsdeboda centrifugis sinjaraSi
da 5000 br/wT siCqariT 10 wuTis ganmavlobaSi.
miRebul gamonawvlils Sordeboda naleqi, sin-
jaraSi darCenil naleqs kvlav emateboda 50 %-
ian eTilis spirti da xdeboda meorejeradi
eqstraqcia, miRebuli gamonawvlilebi erTdebo-
da,  ifiltreboda0,22 mkm zomis filtrSi da gamo-
iyeneboda  qromatografirebisTvis.

miRebuli saanalizo nimuSebis qro-
matografireba ganxorcielda siTxur qro-
matografze tandemuri masspeqtrometriiT AGI-
LENT  TECHNOLOGIES  1290  Infinity, 6460 Triple quad LC-
MS/MS, meTodi: eqsperimentis farglebSi SerCeu-
li iyo siTxuri qromatografiis operirebis op-
timaluri pirobebi: sistema: A2:B2=60:40, A2-0.1%
WianWvelmJava:acetonitrili, B2-0.1%
WianWvelmJava:wyali, sistema izokratuli, sta-
cionaruli faza - C18, svetis sigrZe - 250 mm, di-
ametri- 4.5 mm, temperatura svetze - 30°C,
masspeqtrometri - koliziuri energia 22 ev, ion-
izacia dadebiTi (ESI+), multi reaqciuli moni-
toringis reJimi (MRM), gamxsnelis moZraobis
siCqare - 0.5 ml/wT.

tartrazinis nimuSebis zemoT aRniSnul
pirobebSi analizis Sedegad miRebuli qromato-
gramebi da MS speqtri mocemulia suraTze ##1-
4.

Catarebuli eqsperimentis Sedegebi warmodge-
nilia qromatogramebis da masspeqtrebis saxiT.

qromatogramaze warmodgenilia samizne niv-
Tierebebis standartuli xsnaris da saanalizo
nimuSebis pikebi, Sekavebis droiT 1 wT. stan-
dartuli xsnaris da saanalizo nimuSis Sekavebis
dro TanxvedraSia.  optimaluri koliziuri en-
ergia - 22  ev.

Sesabamisad, warmodgenili SedegebiT dava-
dastureT, rom  eqsperimentis Sedegad dadgeni-
li tartrazinis analizis siTxur qromatografi-
uli - tandemuri masspeqtrometruli (LS-MS/MS)
meTodi SesaZlebelia gamoyenebuli iyos tablet-
Si tartrazinis analizisTvis.

SemuSavebuli analizis meTodebis validacia
Catarda Semdeg ZiriTad parametrebze: sworx-
azovneba (sakalibro koncentracia 100.0 – 1000.0
ng/ml) korelaciis koeficienti – R2= 0.9984, me-
Todis sizuste/siswore: meTodis sizuste Sead-
genda: dRis ganmavlobaSi variaciis koeficienti
CV% 11.01 – 12.85%; dReTa Sorisi CV% 13.55 – 14.23%;
meTodis siswore Seadgenda: dRis ganmavlobaSi
CV% 95.61 – 97.52%; dReTa Sorisi CV% 92.28 – 95.72.
qromatogramebis analiziT dadginda, rom meTo-
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di seleqciuria, gamoirCeva dabali aRmosaCeni
(100.23 ng/ml) da gansasazRvri minimumiT (201.68
ng/ml). zemoT mocemuli SedegebiT dadasturda,
rom eqsperimentis farglebSi SerCeuli analiz-
is meTodi srulad akmayofilebs validaciis
parametrebis dadgenil normebs.

sur. #1. tartrazinis standartis (0.2 mg/ml, 0.4 mg/ml, 0.8 mg/ml, 1 mg/ml) erToblivi MRM qromato-
grama
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sur. #2. tartrazinis standartis MS speqtri

sur. #4. tartrazinis standartis da nimuSis erToblivi MRM qromatograma

sur. #3. tartrazinis nimuSis MRM qromatograma
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daskvna:
Catarebuli kvlevis safuZvelze SemuSavebu-

lia tabletidan tartrazinis izolirebis opti-
maluri pirobebi (gamxsnelTa sistema - eTilis
spirti 50%, orjeradi izolireba 10 wuTis gan-
mavlobaSi), romelic uzrunvelyofs tartrazi-
nis tabletidan efeqtur izolirebas (izolire-
bis xarisxi 93%). SemuSavebulia tabletebSi tar-
trazinis Tvisobriv-raodenobrivi analizis
siTxur qromatografiuli – tandemuri
masspeqtrometruli meTodi (LC-MS/MS). meTodi
gamoirCeva, seleqciurobiT, dabali aRmosaCeni
minimumiT da gansasazRvri minimumiT, sizustiT
da sisworiT.
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SUMMARY

Sivsivadze K.1, Chomakhashvili K. 1,  Murtazashvili T.1,
Jokhadze M2, Tatanashvili M.1

DEVELOPMENT OF THE OPTIMAL
CONDITIONS FOR ISOLATION AND
ANALYSIS OF TARTRAZINE IN SOLID
DOSAGE FORMS

TSMU, DEPARTMENT OF PHARMACEUTICAL AND
TOXICOLOGICAL CHEMISTRY1,  DEPARTMENT OF
PHARMACEUTICAL BOTANY2

The aim of the present study was to develop optimal
conditions for qualitative and quantitative analysis of some
color agents (dyes) in solid drug forms. It is necessary to
develop methods of analysis of high sensitivity and accura-
cy for the analysis of dyes, as they have certain regulations
and analysis methods are not found in the available litera-
ture.

Optimal conditions for isolation of tartrazine from tablet
(solvent system - ethyl alcohol 50%), double isolation for 10
minutes) are developed, which provides effective isolation
from tartrazine tablet (degree of isolation 93%). Optimal con-
ditions of liquid chromatographic-tandem mass spectromet-
ric method of qualitative-quantitative analysis of tartrazine
in the tablet are developed. Rolling phase 0.1% formic acid:
Acetonitrile - 0.1% formic acid: water (60:40), system isocrat-
ic, column temperature - 30o C, collision energy 100 EV, ion-
ization positive (ESI +), multi-reaction monitoring mode
(MRM). Validity parameters are set, the method is distin-
guished by linearity (caliber concentration 100.0 - 1000.0 ng
/ ml, correlation coefficient - R2 = 0.9984), selectivity, low
detection minimum (100.23 ng / ml) and determinable mini-
mum (201.68 ng / ml).

simonia a.  1,  bakuriZe l.  1,  goqaZe s2. ,
beraSvili d.  2,  bakuriZe a1.

vazis rZis formulacia, teqnologia da
biologiuri Sefaseba

Tssu, farmacevtuli teqnologiis
departamenti1, farmacevtuli botanikis
departamenti2

adamianisTvis mniSvnelovan sakveb produqts
mravali wlis ganmavlobaSi, warmoadgenda Zro-
xis rZe. bevr qveyanaSi rZis miReba rekomendebu-
lia yoveldRiurad, radgan is didi raodenobiT
Seicavs kalciums, cilebsa da vitaminebs [1].
bolodroindeli kvlevebiT dadginda, rom adami-
anebi  mcenareul rZes aniWeben upiratesobas. amis
mizezi SeiZleba iyos is, rom msoflio mosaxleo-
bis 75%-ze mets aReniSneba  laqtozis autanlo-
ba.  Sesabamisad, isini ver iReben Zroxis rZes. erT-
erTi mniSvnelovani mizezia alergiuli reaqci-



135

ebi Zroxis rZeze, rac gansakuTrebiT gavrcele-
bulia bavSvebSi. garda amisa, arseboben adamiane-
bi, romlebic cxovelebis nawarmze uars amboben
veganuri da vegetarianuli dietebis gamo, raTa
am gziT gamoxaton cxovelebisadmi zrunva [2].

pirvelad mcenareuli rZe bazarze 1980-ian
wlebSi gamoCnda. misi moxmareba sagrZnoblad
gaizarda bolo wlebSi. mcenareuli rZe ganixile-
ba, rogorc cxoveluri rZis alternativa, Zalian
hgavs teqsturiTa da garegnobiT, gansxvavdeba
SemadgenlobiTa da gemoTi, gamoyenebuli
mcenareuli nedleulis mixedviT, ar Seicavs laq-
tozas da qolesterins. ZiriTadad  Rebuloben
parkosnebis, marcvleulisa da Txilis Teslis-
gan [2].

mcenareuli rZe, Zroxis rZesTan SedarebiT,
sakmaod cvalebadi SemadgenlobiT gamoirCeva.
produqtis qimiuri Semadgenloba damokidebu-
lia sawyis nedleulze da teqnologiaze. Ziri-
Tadad am saxis produqtebi Seicavs iseT bioaq-
tiur nivTierebebs, rogoricaa beta-glukani,
fitosterolebi, izoflavonoidebi, lignanebi,
alfa-tokoferoli, kateqini, omega-3 da sxv.
mcenareuli rZis TiToeul saxeobas unikaluri
kvebiTi Rirebuleba aqvs, vinaidan Seicavs cileb-
is, cximebis, naxSirwylebis, vitaminebisa da min-
eralebis sxvadasxva raodenobas, gamoyenebuli
nedleulidan gamomdinare [2,3,4,5,6,7,8,9,41].

Zroxis rZis alternatiuli produqtis miRe-
ba erT-erTi aqtualuri problemaa Tanamedrove
medicinisa da kvebis mrewvelobisTvis. am mxriv
gansakuTrebiT sainteresoa vazis gadamuSavebis
narCenebi - yurZnis wipwis saxiT, romelic  mdi-
daria biologiurad aqtiuri nivTierebebiT.
yurZnis wipwis zeTi Seicavs  polifenolebs,
ujer cximovani mJavebs da tokoferolebs (α-, β-,
γ- da δ-tokoferoli), maTi potenciuri sargebe-
li meryeobs Trombocitebis sawinaaRmdego da
antikoagulanturi moqmedebidan antioqsidan-
tur, hipoglikemiur, kibos sawinaaRmdego aq-
tivobamdec ki. yurZnis wipwis gadamuSavebis Sed-
egad miRebuli eqstraqtebi SeiZleba iyos mniS-
vnelovani sakvebi, nedleuli kosmetikuri da
farmacevtuli mrewvelobisTvis [10,11].

kvlevis mizans warmoadgenda qarTuli
jiSis vazis, rqawiTelis da Cxaveris, yurZnis wip-
wisgan  rZis formulaciis gansazRvra da te-
qnologiis damuSaveba.

miznis misaRwevad dasaxuli iyo Semdegi
amocanebi:

- rqawiTelis da Cxaveris wipwisgan bi-
ologiurad aqtiuri nivTierebebis (ban) gamowv-
lilvis kanonzomierebis kvleva da optimaluri
pirobebis dadgena;

- rqawiTelis da Cxaveris wipwisgan rZis momza-
debis teqnologiis damuSaveba;

- biofarmacevtuli kvlevebis safuZvelze
damxmare nivTierebebis SerCeva da rqawiTelis
da Cxaveris   rZis formulaciis gansazRvra;

- rqawiTelis da Cxaveris wipwisgan miRebuli
rZis antioqsidanturi aqtivobis gansazRvra;

- rqawiTelis da Cxaveris wipwisgan miRebuli
rZis keTilxarisxovnebis maCveneblebis gan-
sazRvra, stabilurobis Seswavla da vargisobis
vadis dadgena.

kvlevis obieqtebs warmoadgenda rqaw-
iTelisa da Cxaveris wipwa da maTgan miRebuli rZe.

kvlevis meTodebi:
- sakvlev obieqtebSi anTocianebis da fla-

vonoidebis raodenobrivi Semcveloba gan-
isazRvra speqtrofotometruli meTodiT;

- sakvlevi obieqtebis emulsiis tipi dadgin-
da SeRebviT, mikroskopis gamoyenebiT;

- mSrali naSTis gansazRvra ganxorcielda
britanuli farmakopeis mixedviT;

- sakvlevi obieqtebis pH ganisazRvra poten-
ciometruli meTodiT, siblante ki- viskozime-
tris gamoyenebiT;

- sakvlevi obieqtebis antioqsidanturi aq-
tivobis gansazRvra ganxorcielda speqtrofo-
tometruli meTodiT, 1,1-difenil-2-pikril-
hidrazilis gamoyenebiT.

kvlevis Sedegebi:
yurZnis wipwisgan  ban-is gamowvlilvis pro-

cesis kinetikuri maxasiaTeblebis SeswavliT
dadginda eqstragentis tipis gavlena
eqstraqtuli nivTierebebisa da ban-is gamosav-
lianobaze. kvlevis Sedegebi moyvanilia #1
cxrilSi.

cxrili #1
eqstragentis gavlena rqawiTelisa da Cxaveris wipwidan eqstraqtuli nivTierebebisa da ban-is

gamosavlianobaze

keTilxarisxovnebis 
maCvenebeli 

rqawiTelisa da Cxaveris wipwidan eqstraqtuli nivTierebebisa da ban-is 
gamowvlilvis meTodi 

I 
eqstraqcia gamoxdili 

wyliT 

II 
eqstraqcia rZis 

SratiT 

III 
emulsiuri eqstraqcia 

(zeTi/wyalze) 
rqawiTeli Cxaveri rqawiTeli Cxaveri rqawiTeli Cxaveri 

eqstraqtuli 

nivTierebebi % 
5.3570±0.12 4.8323±0.07 4.6452±0.06 2.7904±0.7 4.4567±0.07 

2.3264±0.0
7 

flavonoidebi,% 0.098±0.05 0.085±0.06 0.071±0.12 0.052±0.13 0.064±0.12 0.048±0.09 

anTocianebi, % 0.086±0.09 0.073±0.07 0.064±0.08 0.041±0.07 0.057±0.10 0.043±0.08 
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eqstraqtuli da ban-is raodenobrivi Sem-
cvelobis, organoleptikuri maxasiaTeblebis,
veganuri da vegetarianuli interesebisa da laq-
tozis autanlobis gaTvaliswinebiT, optimalur
eqstragentad miCneulia gamoxdili wyali
(cxrili #1). amasTan unda aRiniSnos isic, rom
rZis SratiT da emulsiuri eqstragentiT miRe-
buli gamonawvlilebi ar gamoirCeva eqstraqtu-
li da ban-is mniSvnelovnad maRali Semcvelobi-
Ta da antioqsidanturi aqtivobiT (cxrili #2).

nimuSis dasaxeleba antioqsidanturi aqtivoba, % 

Cxaveris wyliani gamonawvlili 25 
rqawiTelis wyliani gamonawvlili 80 
Cxaveris Sratiani gamonawvlili - 
rqawiTelis Sratiani gamonawvlili - 
Cxaveris emulsiuri gamonawvlili 1 
rqawiTelis emulsiuri gamonawvlili 8 

cxrili #2
sakvlevi obieqtebis antioqsidanturi aqtivobis gansazRvris Sedegebi

rogorc #2 cxrilidan Cans, Cxaverisa da
rqawiTelis wyliani gamonawvlili xasiaTdeba  an-
tioqsidanturi aqtivobiT. rqawiTelis wyliani
gamonawvlili gamoirCeva upiratesi antio-
qsidanturi aqtivobiT.

Semdegi kinetikuri faqtoris - nedleulisa
da eqstragentis Tanafardobis gavlenis Sedege-
bi, eqstraqtuli da ban-is gamowvlilvis pro-
cesze, mocemulia #3 cxrilSi.

cxrili #3
nedleulisa da eqstragentis Tanafardobis gavlena rqawiTelisa da Cxaveris wipwidan

eqstraqtuli nivTierebebisa da ban-is gamosavlianobaze

nedleulis da 
eqstragentis 
Tanafardoba 

keTilxarisxovnebis maCvenebeli 

eqstraqtuli 
nivTierebebi, % 

flavonoidebi, % 
anTocianebi, % 

 
rqawiTeli Cxaveri rqawiTeli Cxaveri rqawiTeli Cxaveri 

1:1 - - - - - - 

1:2 4.35 3.32 0.076 0.068 0.055 0.052 
1:5 5.67 4.84 0.097 0.085 0.083 0.077 
1:7 5.73 4.98 0,111 0.098 0,094 0.090 

nedleulisa da eqstragentis optimaluri
Tanafardobaa 1:5-Tan (cxrili 3).

eqstraqciis dro mniSvnelovan gavlenas
axdens mcenareuli nedleulisgan biologiurad
aqtiuri nivTierebebis gamowvlilvis procesze
(cxrili #4).
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cxrili #4
eqstraqciis drois gavlena rqawiTelisa da Cxaveris wipwidan eqstraqtuli

nivTierebebisa da ban-is gamosavlianobaze

eqstraqciis 
dro, 
wT 

keTilxarisxovnebis maCvenebeli 

eqstraqtuli 
nivTierebebi, % 

flavonoidebi, % anTocianebi, % 

rqawiTeli Cxaveri rqawiTeli Cxaveri rqawiTeli Cxaveri 

30 1.22 1.20 0.038 0.029 0.035 0.039 
60 2.28 2.35 0.055 0.054 0.047 0.044 

90 3.41 3.57 0.068 0.063 0.059 0.054 
120 5.89 4.88 0.098 0.088 0.086 0.083 
180 6.15 5.02 0.112 0.102 0.097 0.095 

miRebuli Sedegebidan (cxrili #4) Cans, rom
optimaluria 120 wT. drois Semdgomi zrda
araefeqturia imitom, rom umniSvnelod izrde-
ba eqstraqtuli da ban-is gamosavlianoba.
nedleulis racionaluri gamoyenebisa da ban-is
maqsimaluri gamowvlilvisTvis Seswavlil iqna
eqstraqciis jeradobis gavlenac gamosav-

lianobaze. Sedegebi moyvanilia me-5 cxrilSi.
cxrili #5

eqstraqciis jeradobis  gavlena rqawiTelisa da Cxaveris wipwidan eqstraqtuli
nivTierebebisa da ban-is gamosavlianobaze

eqstraqciis 
jeradoba 

keTilxarisxovnebis maCvenebeli 

eqstraqtuli 
nivTierebebi, % 

flavonoidebi, % anTocianebi, % 

rqawiTeli Cxaveri rqawiTeli Cxaveri rqawiTeli Cxaveri 

I 5.88 4.89 0.097 0.089 0.087 0.085 
II 0.35 0.41 0.018 0.015 0.008 0.009 

III 0.12 0.09 0.002 0.003 0.003 0.002 

orjeradi eqstraqcia maqsimalurad uzrunve-
lyofs rqawiTelisa da Cxaveris wipwis gamofit-
vas (cxrili #5).

eqstraqciis optimaluri pirobebis Seswavlis
finalur etapze dadginda temperaturis gavle-
na eqstraqtuli da ban-is gamosavlianobaze. Sede-
gebi moyvanilia me-6 cxrilSi.

cxrili #6
eqstraqciis temperaturis  gavlena rqawiTelisa da Cxaveris wipwidan eqstraqtuli

nivTierebebisa da ban-is gamosavlianobaze

eqstraqciis 
temperatura, 
0C 

keTilxarisxovnebis maCvenebeli 

eqstraqtuli 
nivTierebebi, % 

flavonoidebi, % anTocianebi, % 

rqawiTeli Cxaveri rqawiTeli Cxaveri rqawiTeli Cxaveri 

200C 1.15 1.11 0.033 0.029 0.036 0.033 
400C 3.26 3.25 0.045 0.039 0.053 0.047 
600C 5.89 4.87 0.099 0.087 0.088 0.083 
800C 6.29 5.34 0.121 0.112 0.117 0.110 
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Sedegebi cxadyofs da TanxvedraSia Teoriul
monacemebTan: temperaturis zrdasTan erTad
izrdeba gamonawvlil  nivTierebaTa raodenoba.
Tumca saboloo produqtis natiurobisa da Ter-
molabiluri nivTierebebis SenarCunebisTvis op-
timalur temperaturad miCneulia 600C (cxrili
#6).

rqawiTelisa da Cxaveris wipwidan gamonawv-
lilebi momzadda eqsperimentebis safuZvelze
dadgenili eqstraqciis optimaluri pirobebis
dacviT. miRebuli gamonawvlilebi vizualurad
warmoadgens, erTgvarovan opalescirebad siste-
mas. yvela nimuSi stabiluri da erTgvarovania,
maTSi ar SeiniSneba lipofiluri da hidrofil-
uri fazebis ganSreveba. Tumca, gemo aradamakmay-
ofilebelia da pH-is maCvenebelic dabalia.
gamonawvlilebs aqvs rqawiTelisa da Cxaveris
Rvinis damaxasiaTebeli susti gemo. amasTan, Cxa-

veris gamonawvlili xasiaTdeba upiratesad mJave
gemoTi, rqawiTelis gamonawvlilTan SedarebiT.
aRniSnulis gaTvaliswinebiT, gemos makore-
girebel nivTierebebis damateba ganxorcielda
gansxvavebuli raodenobiT.

rqawiTelisa da Cxaveris wipwidan miRebuli
gamonawvlilebis organoleptikuri da fizikur-
qimiuri maCveneblebis gaumjobesebisa da maTi
cxovelur (saqonlis) rZesTan daaxloebis
mizniT, SeirCa makoregirebeli nivTierebebi:
steveas eqstraqti, Saqari da stevea svitli pre-
miumi - gemos gasaumjobesebeli (cxrili #7), ka-
liumis hidrokarbonati - mJavianobis Semcire-
bis, agar-agari, karboqsimeTilceluloza da
natriumis alginati - stabilurobisa da siblan-
tis gazrdis mizniT (cxrili #8).

cxrili #7
korigentebiT sacdeli obieqtebis  sagemovno maxasiaTeblebis gansazRvris Sedegebi

SeniSvna: mw- mware; m - mJave; ml-mlaSe, t-tkbili

me-7 cxrilidan Cans, rom rqawiTelis da Cxav-
eris wipwebidan miRebuli gamonawvlilebis gem-
os gaumjobesebiTvis optimaluria steveas svit-
li premiumis damateba 0,03 da 0,05%-is raodeno-
biT, Sesabamisad.

cxrili #8
danamatebiT sacdeli obieqtebis fizikur-qimiuri maxasiaTeblebis gansazRvris Sedegebi

sacdeli 
obieqtebis 
dasaxeleba 

danamatebi, % 
simkvrive, 

g/sm 3 
siblante, 

sp 
pH 

 
kaliumis 
hidrokar 

bonati 

natriumis 
al ginati 

agar-
agari 

karboqsi 
meTilcel

uloza 

gamonawvlili 
rqawiTelis 
wipwidan 

1.0 0.1 - - 1.020 1.97 6.25 

1.0 - 0.1 - 1.028 2.06 6.0 

1.0 - - 0.1 1.017 1.92 6.27 

gamonawvlili 
Cxaveris wipwidan 

1.0 0.1 - - 1.017 1.93 5.8 

1.0 - 0.1 - 1.019 1.97 5.6 

1.0 - - 0.1 1.010 1.90 5.7 

sacdeli 
obieqtebis 
dasaxeleba 

gemos korigentebi, % gemos maxasiaTeblebi 

gamonawvlili 
rqawiTelis 
wipwidan 

saqaroza steveas 
eqstraqti 

stevea 
svitli 
premium 

anbanuri da 
ricxobrivi 

indeqsebi 

gemos 
formula 

saerTo 
gemo 

 
mw m ml T   

0.3   - 2 - - m2 susti mJave 

 0.03  1 - - - mw 1 susti 
mware 

  0.03 - 1 - 1 m1t1 
aramJave, 

aratkbili 

gamonawvlili 
Cxaveris 
wipwidan 

0.5   - 3 - - m3 susti mJave 

 0.05  1 - - - mw 1 susti 
mware 

  0.05 - 1 - 1 m1t1 
aramJave, 

aratkbili 
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rqawiTelis da Cxaveris wipwidan miRebuli
gamonawvlilebis fizikur-qimiuri maxasiaTe-
blebis gaumjobesebis mizniT optimaluria agar-
agaris (0,1%) da kaliumis hidrokarbonatis (0,1%)
damateba.

momzadebuli obieqtebis meTilen-lurjiT
SeRebvis Sedegad dadginda, rom mowodebuli
rqawiTelisa da Cxaveris rZe miekuTvneba zeTi/
wyalze tipis emulsias.

Catarebuli kvlevebi  safuZvlad daedo da
SemuSavda rqawiTelisa da Cxaveris rZis  momza-
debis teqnologiuri sqema. amasTan dadginda,
rom rqawiTelisa da Cxaveris rZe samacivre
pirobebSi Senaxvisas (80C±20C/60±5% RH)  stabil-
uria 15 dRis ganmavlobaSi.

daskvna. Seswavlilia rqawiTelisa da Cxaver-
is wipwidan eqstraqtuli da ban-is eqstraqciis
pirobebi.

biofarmacevtuli kvlevebis safuZvelze  mo-
wodebulia  rqawiTelis da Cxaveris  rZis  recep-
tura SemadgenlobiT, mas.%: rqawiTelis/Cxaver-
is wipwis wyliani gamonawvlili - 99,75, agar-agari
- 0,1, kaliumis hidrokarbonati - 0,1, steveas svit-
li premiumi - 0,03/0,05;  mowodebuli rqawiTelisa
da Cxaveris rZe miekuTvneba zeTi/wyalze (I rigis)
emulsias; dadgenilia maTi organolepturi da
fizikur-qimiuri maxasiaTebeli: rqawiTelis rZe
aris moTeTro, xolo Cxaveris - TeTri-movardis-
fro, Sesabamisi yurZnis damaxasiaTebeli aroma-
tiT da ara mJave, ara tkbili gemoTi; dadgenilia,
rom maTi simkvrive meryeobs 1,025-1,03-is, pH ki  -
5,5-6,3-is farglebSi; siblante 200C temper-
aturaze Seadgens 1,74-2,2 sp-s.

Seswavlilia rqawiTelisa da Cxaveris rZis an-
tioqsidanturi aqtivoba in vitro cdaSi speqtro-
fotometrulad,  1,1-difenil-2-pikrilhidrazi-
lis gamoyenebiT. rqawiTelisa da Cxaveris rZe in-
arCunebs  stabilurobas samacivre pirobebSi
(80C±20C/60±5% RH) Senaxvisas 15 dRis ganmavloba-
Si.
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SUMMARY

Simonia A.1, Bakuridze L.1, Goqadze S.2, Berashvili D.2,
Bakuridze A.1

VINE MILK FORMULATION,
TECHNOLOGY AND BIOLOGICAL
EVALUATION

TSMU, DEPARTMENT OF PHARMACEUTICAL
TECHNOLOGY1, DEPARTMENT OF PHARMACEUTICAL
BOTANY2

According to recent studies, the demand for vegetable
milk is increasing daily. This is due to the fact that almost
75% of the adult population suffers from lactose intolerance.
In addition, people choose vegetable milk for a variety of
reasons, such as caring for animals, allergies to milk are also
common, and so on. Of particular interest are the remnants
of vine processing - in the form of  Grape seeds, which are
rich in biologically active substances. Getting an alternative
to cow’s milk product from Grape Seeds is one of the most
pressing problems for the modern medicine and food indus-
try.

The aim of the research is to determine the formulation of
milk from Georgian grapes: Rkatsiteli and Chkhaveri grapes
seeds and to develop technologies.
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Research Results: Conditions for extraction of extractive
and biologically active substances from Rkatsiteli and Ch-
khaveri Seeds have been studied.  Based on biopharmaceu-
tical studies, the recipe of Seeds Rkatsiteli and Chkhaveri
milk is provided with the following composition:%: aqueous
extract of Rkatsiteli / Chkhaveri Seeds - 99.75, agar - 0,1,
potassium hydrocarbonate - 0,1, Svitle - 0,05; By staining,
microscopic examination has shown that the supplied
Rkatsitel and Chkhaveri milk belong to oil / water (I series)
emulsion; Organoleptic and physico-chemical characteris-
tics of Rkatsiteli and Chkhaveri milks have been studied.
The supplied milk has a whitish (Rkatsite-li), white-pink (Ch-
khaveri) color, characteristic characteristic aroma of grapes
and a weak sweet taste; Their density is found to be in the
range of 1,025-1,03, viscosity at 200C is 1.74-2,2 sp, and pH is
in the range of 5,5-6,3. The milk supplied according to the
data obtained is similar to animal (cattle) milk; The antioxi-
dant activity of Rkatsiteli and Chkhaveri milks has been stud-
ied in vitro by spectrophotometric measurement of 1,1-diphe-
nyl-2-picrylhydrazyl. It is established that Rkatsiteli milk is
distinguished by its predominant activity. Rkatsiteli and
Chkhaveri milk retain stability in refrigerated conditions (80C
± 20C / 60 ± 5% RH) for 15 days.

literaturis mokle mimoxilva

subeliani  d.,  Cikvatia l.,  avazaSvili n.,
saxvaZe S.

mxris arTroplastika reversuli
endoproTeziT xandazmul pacientebSi
mxris Zvlis proqsimaluri bolos
mravalfragmentovani motexilobebis
dros

Tssu,  travmatologiisa da orTopediis
departamenti, pirveli sauniversiteto
klinika, travmatologiisa  da    orTopediis
departamenti

mxris Zvlis proqsimaluri bolos motexilo-
ba erT-erTi xSirad gavrcelebuli motexilobaa
da ganviTarebis sixSiris mixedviT mesame adg-
ilzea (barZayis da sxiv-majis motexilobis Sem-
deg) [9,14]. yovelwliurad msoflioSi tardeba 1
milionze meti msxvili saxsrebis endopro-
Tezireba da operaciebis raodenoba mudmivad
matulobs [10]. Catarebuli operaciis sixSiris
mixedviT mesame adgilze dgas mxris saxsris en-
doproTezireba, ganpirobebuli sxvadasxva sax-
is dazianebiT. mxris Zvlis proqsimaluri bolos
motexilobebi Seadgens yvela motexilobis 5%-
s, xolo maTi sixSire populaciebSi matulobs
asakTan erTad (iseve rogorc sxva motexilobeb-
isa osteoporozis fonze). es daavadeba aReniS-
neba 105 pacients yovel 100 000  pacientSi da misi
sixSire agrZelebs matebas. 70% am motexilobe-

bisa modis 60 welze meti asakis mqone pacienteb-
ze, xolo daavadebis piki aRiniSneba 80 wlis da
ufro meti asakis pacientebSi [10]. oTxidan sam
SemTxvevaSi mxris Zvlis proqsimaluri nawilis
motexilobebi aRiniSneba qalebSi. mocemuli
lokalizaciis motexilobebis 90% xdeba dabale-
nergetikuli travmebis Sedegad.

unda aRiniSnos, rom  mxris Zvlis proqsi-
maluri bolos motexilobebis 50% cdomis
gareSe,  an minimalurad Secilebuli  motexi-
lobebia [10,18],   danarCeni ki - axalgazrda pa-
cientebi maRalenergetikuli tramvebiT [24].

SemTxvevaTa umetesobaSi mxris Zvlis proqsi-
maluri nawilis motexilobis mkurnaloba xdeba
konservatiulad da miiRweva damakmayofilebe-
li funqciuri Sedegi  [10,17,21,23, 20]. dadgenil-
ia, rom sami meoTxedi motexilobebisa Sedis am
kategoriaSi, Tumca Zveleburad arsebobs uTanx-
moebani imasTan dakavSirebiT, Tu romeli motex-
ilobis mkurnalobaa saWiro operaciulad da
kidev ufro met sakamaTo sakiTxs warmoadgens
mkurnalobis taqtika [10,20]. aseTi winaaRmdego-
ba warmoiSva ramdenime mizezis gamo: pirveli -
mxris Zvlis proqsimaluri nawilis ZiriTadi
klasifikaciebi [21] da [25,6] specialistebs Soris
SeuTanxmebloba samecniero-praqtikul sfero-
Si urTierTqmedebisTvis rTulia da ar warmoad-
gens ganmsazRvrel faqtors qirurgiuli taq-
tikis SerCevisTvis [25,6]. meore- SemTxvevaTa
umetesobaSi mxris Zvlis proqsimaluri nawilis
motexilobebi aRiniSneba 55 welze meti asakis
pacientebSi da piki modis 80-dan 89 wlamde asakis
pacientebSi  [10]. es pacientebi, funqciuri moTx-
ovnilebebis  mixedviT, warmoadgenen erTob sx-
vadasxvagvar jgufs, romlisTvisac mkurnalobis
meTodi,  arCeuli mxolod motexilobis tipis an
asakis mixedviT, ver ganapirobebs optimalur
funqciur Sedegebs. mkurnalobis konkretuli
meTodis arCeva xSirad subieqtur faqtorebzea
damyarebuli, romelTa Sefasebac raodenobri-
vad rTulia. mesame, bolo aTwleulis manZilze
implantantebis axali modelebis swrafma ganvi-
Tarebam da danergvam kidev ufro gaarTula ama
Tu im mkurnalobis meTodisTvis Cvenebebis gan-
sazRvris amocana [5]. kerZod, mxris Zvlis
blokirebadi firfitebisa da saxsris reversiu-
li endoproTezebis arsebobam mniSvnelovnad
gaafarTova  qirurgis SesaZleblobebi am da-
zianebebis samkurnalod, magram dRemde ar aris
SemuSavebuli Sesabamisi rekomendaciebi, rom-
lebic xels Seuwyobda qirurgs konkretuli me-
Todisa da mkurnalobis taqtikis amosarCevad
saWiro gadawyvetilebis miRebaSi. da bolos,
saWiroa klinikuri gamokvlevebi aramarto axali,
aramed aqamde arsebuli mkurnalobis meTodebi-
sac. ase magaliTad, bolo dros rig gamokvleveb-
Si aRwerilia qirurgiuli da konservatiuli
mkurnalobis msgavsi Sedegebi  55 wels gadacile-
bul pacientebSi. zemoT aRniSnuli mizeze-bis
gamo qirurgebs Soris ar aris miRweuli konsen-
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susi mkurnalobis optimalur meTodTan mimarTe-
biT [22,8,12].

2011 wels  belma TanaavtorebTan erTad «Medi-
care»-is monacemTa bazis didi amonakrebis mimox-
ilvaSi aRwera Ria  repoziciebisa da Sinagani
fiqsaciebis (ORIF) da hemiarTroplastikis
raodenobis zrda mosaxleobaSi motexilobebis
sixSiris Sesabamisi zrdis gareSe [5]. profiluri
pacientebis mkurnalobis taqtikis SerCevasTan
dakavSirebuli zemoT gadmocemuli aramkafio da
sakamaTo sakiTxebis samecniero da praqtikulma
mniSvnelobam ganapiroba kvlevis aucilebloba,
aseve, misi miznebi da amocanebi. kvlevis mizans
warmoadgenda mxris zeda bolos saxsarSida
mravalfragmentovani motexilobis dros oste-
osinTezis efeqturobis Sefaseba  arTroplas-
tikasTan SedarebiT.

meTodebi: gaanalizda MEDLINE-is, koxreinis
kontrolirebadi kvlevebis centralur rees-
tris, EMB EMBASE  da 3 klinikis kvlevebi. Se-
fasda yvela kvleva, romelic Catarebuli iyo
mxris Zvlis  proqsimaluri bolos motexilobeb-
is gamo reversiuli endoproTezirebiT mozrdi-
lebSi, 60 welze ufrosi asakis pacientebSi, rom-
lebic SemdgomSi imyofebodnen meTvalyureobis
qveS 1 wlis ganmavlobaSi. gamoiTvala Sewonili
saSualo gansxvavebebi (WMD) moZraobis diapa-
zonisTvis da standartizebuli saSualo gansx-
vavebebi (SMD) mxris saxsris qulebisTvis.
postoperaciuli garTulebebi Sefasda xarisxo-
brivad.

postoperaciuli Sedegebis SefasebisTvis
gamoyenebuli iyo kvlevis meTodebi: The visual
analogu scale (VAS),   Range of motion (ROM), Disabilities
of the arm,shoulder and hand (DASH), Shoulder and Hand
score, The American shoulder and Elbow Surgeons score
(ASES),  Radiographic parameters.

xandazmul pacientebSi mxris Zvlis proqsi-
maluri nawilis rTuli motexiloebisas Zalian
rTulia anatomiurad zusti repoziciisa da sta-
biluri fiqsaciis Catareba. xdeba meoradi
wanacvleba, perforacia xraxnebiT, viTardeba
mxris Zvlis Tavis avaskularuli nekrozi, ris
Sedegadac orTopediisa da travmatologiis
frangulma sazogadoebam moaxdina oTxfragmen-
tuli motexilobebis mqone pacientebSi mxris
saxsris reversiuli endoproTezirebis Sedege-
bis prospeqtuli da retrospeqtuli Seswavlis
organizeba cxra orTopediul centrSi. kvlevis
avtorebma aRniSnes, rom mxris Zvlis reversiu-
li endoproTezi iqca oqros standartad mxris
Zvlis proqsimaluri bolos rTuli motexilobe-
bisas 70 wels gadacilebul pacientebSi. amasTan
xazi gaesva rotatoruli manJetis mimagrebis
zonaSi borcvebis amokervis aucileblobas [3].

421 pacientSi hemiarTroplastikisa da 160 pa-
cientSi reversiuli endoproTezirebis Sedege-
bis meta analizma aCvena, rom reversiuli en-
doproTezebi naklebi raodenobis garTulebebs
iZleva, American Shoulder and Elbow Surgeons (ASES)

score-is maCveneblebi ufro maRalia, mxris Zvlis
borcvebis konsolidaciis ufro didi ricxvi
mxris saxsarSi ufro didi diapazonis mqone aq-
tiuri moZraobebis SenarCunebiT. dakvirvebis
saSualo periodi iyo aranakleb 1 weli operaciis
Semdeg. avtorebi daJinebiT acxadeben, rom re-
versiuli endoproTezebi uzrunvelyofs
ukeTes Sedegebs mxris Zvlis proqsimaluri bo-
los rTuli motexilobebisas. TxuTmeti kvleva
akmayofilebda CarTvis kriteriumebs, maT Soris
377 pacients, romlebic mkurnalobdnen RSA - iT
da 504 pacients mkurnalobdnen hemiarTroplas-
tiT. kontrolirebad kvlevebSi RSA jgufma
gaaumjobesa mxris saxsarSi win moxriTi moZrao-
ba (WMD, 21°; P=0.02) da funqciuri Sedegebis qule-
bi (SMD, 0.44; P=0.005) hemiarTroplastikis
jgufTan SedarebiT, magram Semcirda gare rota-
ciis maCvenebeli (WMD, -5°; P < 0.0001). postoper-
aciuli garTulebebi msgavsi iyo orive jgufs
Soris [3].

daskvna: mxris Zvlis proqsimaluri bolos
rTuli motexilobebis mqone xandazmul pacien-
tebSi mxris saxsris pirveladi reversiuli en-
doproTezirebis Sedegebis mravalcentruli
retrospeqtuli analizis Catarebisas dadginda,
rom ar yofila intraoperaciuli garTulebebi.
reviziuli Carevebi ganxorcielda 52 operaci-
idan mxolod 4-Si im pacientebSi, romelTa saSu-
alo asaki Seadgenda 77 wels. kargi da SesaniSnavi
Sedegebi iqna miRebuli pacientebis 92%-Si. didi
borcvis rezeqciis an Seuxorceblobis SemTx-
vevaSi reversiuli endoproTezirebis Sedegebi
ufro uaresi iyo.

RSA gvaZlevs mxris saxsarSi winisken moxriTi
moZraobis gaumjobesebas da funqciurad ukeTes
Sedegs, vidre hemiarTroplastika xandazmuleb-
isTvis, romlebsac aReniSebaT mxris Zvlis pro-
qsimaluri bolos mravalfragmentovani motexi-
lobebi. garTulebebi, rogorc Cans, ar aris   ma-
Rali RSA  jgufSi arsebul postoperaciul Sede-
gebis SefasebaSi. am mimoxilvis Sedegebi gvaZlevs
saSualebas vivaraudoT, rom RSA aris gonivru-
li alternativa xandazmul pacientebSi mxris
Zvlis proqsimaluri bolos mravalfragmento-
vani motexilobebis samkurnalod, magram saWiroa
meti kvleva da Sedegebis  xangrZlivi Semdgomi
meTvalyureoba.
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SUMMARY

SHORT REVIEW OF TOPIC

Subeliani D., Chikvatia L., Avazashvili N., Sakhvadze Sh.

REVERSE SHOULDER
ARTHROPLASTY FOR TREATMENT
OF PROXIMAL HUMERAL
FRACTURES IN OLDER ADULTS

TSMU, DEPARTMENT OF ORTHOPEDICS AND
TRAUMATOLOGY,   THE FIRST UNIVERSITY CLINIC,
DEPARTMENT OF  ORTHOPEDICS AND TRAUMATOLOGY

A proximal end fracture of the  humeral bone is one of the
often common fractures and ranks third in terms of frequen-
cy (after a fracture of the hip and forearm) . Due to the fact
that the shoulder joint is one of the complex joints in the
human body, the incorrectly selected method of treating an
intraarticular multi-fragmented  fracture of the shoulder joint
leads to unsatisfactory consequences in the postoperative
period and a high degree of disability.  As with other types of
surgical interventions, osteosynthesis and arthroplasty of a
multifractional fracture at the proximal end of the humeral
bone are associated with a high degree of disability. The
most common problem of them is the unsatisfactory func-
tion of the limb in the postoperative period, which leads to a
deplorable consequence – a solid decrease in disability. To-
day there is no uniform rule that allows both the pros and
cons of any treatment method to be determined during the
operational period .The most effective methods in terms of
results among the operational methods available today are
osteosynthesis with a metal plate and screw, although today
the trend in developed countries around the world is the
tendency to arthroplasty of the upper end of the shoulder
joint in the acute period of multifractional fracture, which
ensures the activation of the disease in the early stages of
surgery and the relieve of pain syndrome.



143

literaturis mokle mimoxilva
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joxaZe m.2,  sivsivaZe k.1,  goqaZe s.2

vazis polifenolebis ferment
aromatazas mainhibirebeli moqmedeba

Tssu, farmacevtuli da toqsikologiuri
qimiis departamenti1, farmacvetuli botanikis
departamenti2

  qalebSi simsivnuri daavadebebis SemTxveva-
Ta 10.4%-Si sarZeve jirkvlis kibo diagnostird-
eba, rac mas erT-erT yvelaze gavrcelebul pa-
Tologiad da kiboTi gamowveuli sikvdilianobis
mexuTe yvelaze gavrcelebul mizezad aqcevs.
jandacvis msoflio organizaciis (janmo) monace-
mebis mixedviT, 2020 wels msoflioSi 2.3 milion
qals daudginda ZuZus kibo, xolo 685 000 garda-
icvala. am mxriv saqarTveloSi arsebuli mdgo-
mareoba da perspeqtivac arasaxarbieloa.
saqarTvelos kibos registris monacemebiT,
sarZeve jirkvlis kibo erT-erTi yvelaze maRa-
li avadobis mqone onkologiuri daavadebaa [1, 7].
janmo-s 2018 wlis monacemebiT, saqarTveloSi
gamovlinda ZuZus kibos 9381 SemTxveva da gar-
daicvala 6114 adamiani, xolo prognozis mixed-
viT, 2030 wlisTvis kiboTi naadrevi sikvdilis
albaToba weliwadSi 12000 miaRwevs [20, 25, 26].

ZuZus kibos mkurnalobisTvis gamoiyeneba
multidisciplinuri midgomebi: sxivuri Terapia,
qimioTerapia, qirurgiuli mkurnaloba, en-
dokrinuli Terapia, bisfosfonatebiT mkur-
naloba [4]. hormonTerapia avTvisebian simsivne-
Ta medikamenturi Terapiis erT-erTi Semadgene-
li nawilia, romlis daxmarebiTac ZiriTadad hor-
mondamokidebul simsivneebs mkurnaloben. gan-
sakuTrebiT sayuradReboa, ER (estrogenrecep-
torebi) pozitiur ZuZus kibos SemTxvevebSi, ar-
omatazas Zlieri da maRalseleqciuri inhibi-
torebis gamoyeneba. aromatazas daTrgunva mniS-
vnelovnad amcirebs organizmSi  estrogenis sin-
Tezs  da gavlenas axdens hormondamokidebuli
sarZeve jirkvlis kibos ganviTarebaze. aromata-
zas inhibitorebi SeiZleba gamoyenebul iqnas,
rogorc kibos qimioprofilaqtikuri an sawi-
naaRmdego saSualebebi [10].

hormondamokidebul avTvisebian simsivneTa
medikamenturi Terapiis erT-erT Semadgenel
nawils warmoadgens hormonTerapia. avTvisebiani
simsivneebis ganviTarebaSi hormonul faqtorTa
Seswavlam aCvena, rom arsebobs hormonTerapiis
meSveobiT samkurnalo zemoqmedebis SesaZle-
bloba. avTvisebian simsivnis garkveul tips Seu-
Zlia ganviTareba uSualod endokrinul orga-
noebSi. garda amisa, dadgenilia, rom zogierT
organosa da qsovilSi, romelTac endokrinuli
sekrecia ar aqvT, arsebobs hormonuli recep-
torebi, romelTa meSveobiTac hormonebi am or-
ganoebze zemoqmedebas axdens. aseTi recep-

torebi gamovlenilia sarZeve jirkvalSi, sakver-
cxeebSi, saSvilosnoSi, prostataSi da sxva.  mniS-
vnelovania, rom samkurnalwamlo preparatebis
gamoyeneba, zog SemTxvevaSi, endokrinul orga-
noebze qirurgiul Carevaze uaris Tqmis saSuale-
bas iZleva. aseve mniSvnelovania maTi gamoyeneba
CanacvlebiTi Terapiis mizniT, endokrinuli
organoebis amokveTis Semdgomi periodis kon-
trolirebadi marTvisa da Catarebuli
radikaluri operaciuli mkurnalobis Semdeg,
recidivebis aRmocenebis riskis Sesamcireblad.
simsivnis qsovilSi estrogenisa da progestero-
nis receptorTa arsebobis gamovlenam ganapiro-
ba aromatazas inhibitorebis analogebis sinTezi,
ramac gamoiwvia progresi ZuZus kiboze hormonu-
li zemoqmedebis saSualebaTa gamoyenebaSi [3].

fermenti  CYP19A1 - aromataza warmoadgens
katalizators, romelic pasuxismgebelia adami-
anis organizmSi androgenebis estrogenebad
gardaqmnaze (aromatizaciiT cximovan ujredis-
Si). aromataza (estrogensinTetaza) aris cito-
qrom-P450 monooqsigenazebis superojaxis warmo-
madgeneli, romelic axorcielebs androgenebis
demeTilirebas C19 mdgomareobaSi, rac warmoqm-
nis fenol-18-naxSirbad  estrogenebs.

aromatazas inhibireba amcirebs estrogeneb-
is dones. Tavis mxriv, estrogenebis biosinTezi
mTavar rols TamaSobs simsivnuri daavadebebis
ganviTarebaSi, vinaidan ZuZus qsovili stimu-
lirdeba estrogenebiT, maTi producirebis Sem-
cireba, hormonmgrZnobelobis SemTxvevaSi,
anelebs simsivnis zrdas, aseve warmoadgens ZuZus
simsivnis recidivis daTrgunvis saSualebas [13,
16].

hormondamokidebulma ZuZus kibom da sxva
endokrinulma darRvevebma aiZula mkvlevarebi
SeeqmnaT Zlieri da SerCeviTi moqmedebis aro-
matazas inhibitorebi. amJamad mkurnalobisTvis
gamoiyeneba aromatazas seleqciuri sinTezuri
inhibitorebi, rogoric aris anastrozoli (anas-
trozole), eqsemestani (exemestane), testolaqtoni
(testolactone), letrozoli (letrozole) [2, 21].

mTels msoflioSi intensiurad mimdinareobs,
mcenareebidan gamoyofili, bunebrivi SenaerTe-
bis in vitro da in vivo kvleva antisimsivnur aq-
tivobaze [14, 15]. bolo aTwleulebis ganmavlo-
baSi Catarda uamravi kvleva kibos sawinaaRmdego
moqmedebis potenciuri bunebrivi naerTebis aR-
moCenis mizniT. zogierTi maTgani ukve Canergilia
samedicino praqtikaSi. mag., gvari Vinca-s alka-
loidebi (vinblastini, vinkristini), gvari Taxus-
is taqsanebi (preparatebi: docetaqseli, pakli-
taqseli da sxva), gvari Colchicum-is alkaloidebi
(kolxicini, demekolcini), gvari Podophilum-is
lignanebi (podofilotoqsini), aseve topote-
kani, irinotekani, etopozidi da a.S. [5, 12].

mecnieruli kvlevebiT dadgenilia, rom
polifenolebs gaaCniaT antisimsivnuri moqmede-
ba, romelic dafuZnebulia sxvadasxva bi-
ologiur Tvisebaze. maT Soris ferment aromata-



144

zas inhibirebaze. aRniSnuli mimarTulebiT Ses-
wavlilia sxvadasxva mcenaridan miRebuli kom-
binirebuli fenoluri SenaerTebi da individuri
nivTierebebi [22, 24].

literaturis monacemebidan irkveva, rom
polifenolebs, maT Soris fitoestrogenebs ax-
asiaTebT ferment aromatazas inhibirebis unari.
mravali bunebrivi naerTi da mcenareuli
eqstraqti iqna Seswavlili aromatazas mainhibi-
rebeli moqmedebis gamosavlenad. mag., Riedelia
Meisn-is Viscum album L.,  Cycas rumphii Miq-is meTan-
oliani eqstraqtebi, Cycas revoluta Thunb-is meT-
anoliani da eTil acetatiani fraqciebi. Alpinia
purpurata K. Schum-is da Coccothrinax-is 75% meTano-
liani eqstraqti aqtiuri aRmoCnda mikrosoma-
luri aromatazas inhibirebaSi. analogiuri mo-
qmedeba daudasturda Brassaiopsis glomerulata-s
foTlebis heqsanian gamonawvlils, xolo Garcinia
mangostana L. (Clusiaceae) meTanoliani da qloro-
formiani eqstraqtebi  Zlierad Trgunavs aro-
matazas [6].

flavonma  apigeninma,  flavonolma qvercet-
inma, izoflavonebma - genisteini, daiZeini da
bioxanini A gamoavlina aromatazas dozadamok-
idebuli inhibireba. aseve efeqturi aRmoCnda
dabali doziT fitoestrogenebis kombinacia ar-
omatazas donis Sesamcireblad adamianis sakver-
cxis qsovilSi [13].

Shan He-s da Tanaavtorebis (9) mier gamoqvey-
nebuli naSromis mixedviT, ukanasknel wlebSi
Catarebulma eqsperimentulma kvlevebma aCvena,
rom wiTeli Rvinis SemadgenlobaSi Semavali
polifenolebi, rogoricaa resveratroli, qver-
cetini, (+)-kateqini da galis mJava warmoadgens
kibos potenciur qimioprevenciul saSualebas.
statiaSi mocemuli msjelobis mixedviT, qimio-
prevencia kibossawinaaRmdego mkurnalobasTan
erTad warmoadgens mniSvnelovan midgomas kibos-
gan avadobisa da sikvdilianobis Sesamcireblad.
wiTeli Rvino Seicavs polifenolur naerTebs,
romlebic blokaven kancerogenezs da  simsivnee-
bis zrdas  cxovelebSi, an ujredul kulturaSi,
garkveuli fermentebis aqtivobis an konkretu-
li genebis eqspresiis SecvliT [9].

aromatazas mainhibirebeli moqmedebis Seswav-
lis Semdeg wiTeli Rvino (Pinot noir, kalifornia)
aqtiuri aRmoCnda Tagvis qsenotrans plataci-
uri MCF-7 sarZeve jirkvlis kibos modelze [11],
xolo yurZnis (Vitis L. sp.), Teslis eqstraqti av-
lenda aromatazas inhibicias da mniSvnelovnad
amcirebda simsivnis masas in vivo MCF-7aro ZuZus
kibos modelze. am kvleviT aseve daadgina, rom
yurZnis Teslis eqstraqti Trgunavs egzon-I.3,
egzon-PII- da egzon-I.6-is Semcvel aromatazas in-
formaciul rnm-s (mRNA) MCF-7 da SK-BR-3 sim-
sivnur ujredebSi.

bekmanis onkologiuri samecniero kvleviTi
institutis (kalifornia) mkvlevarebis mier Ses-
wavlil iqna, yurZnis Teslebis proanTocianidi-
nis eqstraqti (IH636) klinikuri kvlevis I fazaSi,

ZuZus kibos profilaqtikisTvis postmenopau-
zian  qalebSi, romlebsac gaaCndaT ZuZus kibos
ganviTarebis riski. aRniSnul kvlevaSi  yurZnis
Teslis eqstraqtis moqmedebis erT-erT SesaZ-
lo meqanizmad dasaxelebulia  aromatazas inhi-
bireba [8].

Katrin Sak-i samecniero naSromSi, fla-
vonoidebs ganixilavs naerTebad, romelTac Seu-
ZliaT mniSvnelovnad gaaumjobeson antisimsiv-
nuri mkurnalobis Sedegebi. flavonoidebi xasi-
aTdeba ara mxolod profilaqtikuri TvisebebiT,
aramed SeiZleba CaiTvalos kibos mkurnalo-
bisTvis klinikuri mniSvnelobis qimioTerapiul
naerTebad. aRwerilia flavonoidebis dadebiTi
efeqti, garkveuli kombinaciiT standartul qi-
mioTerapiul saSualebebTan, rac iwvevs am uka-
nasknelebis dozis Semcirebas da, Sesabamisad,
toqsikuri zemoqmedebis daqveiTebas [18].

maios klinikaSi Catarebuli iyo kvleva, qaleb-
Si post-menopauzur periodSi (55-57 w. w.), yurZ-
nis Teslis eqstraqtis zegavleniT ferment ar-
omatazas inhibirebisa da, Sesabamisad, estro-
genebis raodenobis Semcirebis Sesaswavlad. kv-
leva mimdinareobda 12 kviris ganmavlobaSi, kv-
levaSi CarTuli pirebi iRebdnen yurZnis Teslis
eqstraqts 200, 400, 600, 800 mg-is odenobiT. kvl-
evaSi CarTuli populaciis simciris gamo ver iqna
dadgenili yurZnis Teslis eqstraqtis opti-
maluri doza aromatazas inhibirebisTvis [23].

mcenareuli eqstraqtebisa da fraqciebis
analogiurad, mravali indviduri bunebrivi naer-
Ti iqna Seswavlili  aromatazas mainhibirebel
moqmedebaze. bolo wlebis ganmavlobaSi gamokv-
leul iqna  282 bunebrivi naerTi, romlebic war-
modgenili iyo  125 flavonoidiT, 36 terpenoid-
iT, 19 peptidiT, 18 lignaniT, 16 qsantoniT, 15
cximovani mJaviT, 10 alkaloidiT da 43 sxvadasx-
va qimiuri SenaerTiT. aromatazas inhibirebaze
testirebuli flavonoidebis sxvadasxva jgufi
moicavda 37 flavons, 20 flavonons, 19 xalkons,
10 izoflavans, 9 kateqins, 8 izoflavons, 2 an-
Tocians, 2 flavonols, 2 homoizoflavonoids da
1 kumestans. flavonoidebidan yvelaze aqtiuri
iyo flavonebi.  eqsperimenti Catarda JEG-3,
Arom+HEK 293, adamianis preadipocituri,
adrenokortikaluri karcinomis H295R  da MCF-7
ujredebze [17, 19].

literaturis monacemebiT irkveva bunebrivi
warmoSobis naerTebis mniSvneloba ZuZus kibos
mkurnalobasa da profilaqtikaSi. mimdinareobs
intensiuri samecniero kvlevebi am naerTebis
biologiuri aqtivobis dadgenis mizniT.

Tssu-is farmacevtuli da toqsikologiuri
qimiis, farmakognoziisa da farmacevtuli bot-
anikis mimarTulebis, ssip - levan samxaraulis
saxelobis sasamarTlo eqspertizis erovnuli
biuros bazaze, qromatomasspeqtrometuli me-
Todis gamoyenebiT Catarda winaswari fitoqimi-
uri kvlevebi vazis ylortebis eqstraqtebze.
eqsperimentis Sedegad dadginda sxvadasxva
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fenoluri naerTis Semcveloba (rutini,
kempferol-3-O-rutinozidi, qvercetin O-pen-
tozidi, miricetini, elagis mJava, kofeinis mJa-
va da sxva) vazis ylortidan miRebul eqstraqt-
Si.

aRniSnulidan gamomdinare, samecniero praq-
tikuli TvalsazrisiT aqtualuria vazis
nedleulze Rrma fundamenturi fitoqimiuri
kvlevebis Catareba, mcenareul nedleulSi
fenoluri naerTebis Semcvelobis Seswavlis,
miRebis optimaluri meTodebis SemuSavebisa da
maTi ferment aromatazaze mainhibirebeli mo-
qmedebis dadgenis mizniT.
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SUMMARY

SHORT REVIEW OF TOPIC

Tatanashvili M.1,  Murtazashvili T.1, Jokhadze M.2,
Sivsivadze K.1, Gokadze S.2

AROMATASE ENZYME INHIBITORY
EFFECT OF GRAPE VINE
POLYPHENOLS

TSMU, DEPARTMENT OF PHARMACEUTICAL AND
TOXICOLOGICAL CHEMISTRY1, DEPARTMENT OF
PHARMACEUTICAL BOTANY2

Breast cancer is one of the most common pathologies in
the world and the fifth cause of cancer-related deaths. In this
regard, the current situation and perspective in Georgia is
unfavorable. Studies have shown that inhibiting the enzyme
aromatase slows down the growth of breast cancer, as well
as inhibiting the recurrence of breast cancer. Currently, se-
lective synthetic inhibitors of aromatase, such as anastrozo-
le, exemestane, testolactone, letrozole, are actively used for
the treatment of breast cancer.

It is clear from the data of the literature that polyphenols,
including phytoestrogens, have the ability to inhibit the en-
zyme aromatase. Many natural compounds and plant extracts
have been studied for this purpose. Nevertheless, in the
sources available to date, there are few full-fledged complex
studies on the mentioned pharmacological activity of the
phenolic compounds obtained from the raw materials of
grapes. Special attention should be paid to the study of re-
source-saving raw materials for vines, such as grape vine
shoots and seeds, for their further use.

Accordingly, the use of grape vine, which is growing in
Georgia, raw materials in as a new, natural source of aro-
matase inhibitory substances is an urgent issue of modern
pharmacy.

tatiSvili m.1,  mirvelaSvili e.  1,
cimakuriZe mar.  2,  cimakuriZe maia2

reproduqciuli janmrTelobis
indikatorebis kvleva q. TbilisSi 2021-
2022 wlebSi

Tssu, sazogadoebrivi jandacvis, menejmentis,
politikisa da ekonomikis departamenti1;
kvebis, asakobrivi medicinis, garemosa da
profesiuli janmrTelobis departamenti2

reproduqciuli janmrTelobis dacva janm-
rTelobis msoflio organizaciis erT-erTi pri-
oritetia, am mimarTulebiT dagegmilia mniS-
vnelovani RonisZiebebis gatareba, romelTa
Sorisaa dedaTa janmrTelobis dacvis kuTxiT
arsebul intervenciaTa gaumjobeseba. mimdinar-
eobs samuSaoebi dedaTa sikvdilianobis Semcir-
ebis mizniT. 2015 wels gaeros ansableaze gacxa-
dda 2016-2030 wlebSi qalTa, bavSvTa da mozard-
Ta janmrTelobaze zrunvis globaluri strate-
gia. am strategiis mizans warmoadgens  dedaTa,
bavSvTa da mozardTa sikvdilobis aRmofxvra da
iseTi pirobebis Seqmna, romelic gaaumjobesebs
aRniSnuli jgufis aramxolod janmrTelobas,
aramed sicocxlis xarisxsac. (1,3,4,7).

rogorc calke aRebuli, dedaTa da bavSvTa,
ise zogadad, reproduqciuli janmrTelobis in-
dikatorebis gaumjobesebis TvalsazrisiT, gan-
sakuTrebiT mniSvnelovania Temis CarTulobis
uzrunvelyofa da samizne populaciis in-
formirebis gazrda am mimarTulebiT ganxor-
cielebul intervenciebsa Tu aqtivobebSi
(1,2.5.6).

zemoTqmulidan gamomdinare, kvlevis mizans
warmoadgenda reproduqciuli janmrTelobis
indikatorebis kvleva q. TbilisSi 2021-2022 ww-
Si.

q. TbilisSi Catarda reproduqciuli asakis
qalTa Soris reproduqciuli janmrTelobis in-
dikatorebis prospeqtuli kvleva kvlevis in-
strumentis gamoyenebiT da SevecadeT dagvedg-
ina  realuri mdgomareoba.

kvlevis miznidan gamomdinare, daigegma da
ganxorcielda prospeqtuli kvleva. kvlevis in-
strumentad gamoyenebuli iqna pilotur kvleva-
Si aprobirebuli kiTxvari, romelic moicavda 3
ZiriTad nawils:

1. demografiuli monacemebi, 2. Sinameurneo-
bis monacemebi da 3. reproduqciuli janmrTelo-
bis indikatorebi.

demografiuli monacemebis nawili moicavda:
respodentis asakis, dasaqmebis, socialuri da
ganaTlebis statusis Sesaxeb informacias. kvle-
vis farglebSi Segrovda informacia pacientTa
socialur-ekonomikuri mdgomareobis Sesaxeb.
meore, Sinameurneobis monacemebis nawili,
moicavda  TviTSefasebad informacias  respo-
dentis socialur-ekonomikuri statusis Sesa-
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xeb. mesame, kvlevis yvelaze arsebiTi nawili,
moicavda informacias reproduqciuli janmrTe-
lobis indikatorebis Sesaxeb. am nawilSi iyo 15
SekiTxva. kiTxvebi exeboda informacias orsulo-
baTa (maT Soris Sewyvetili orsulobebis) raode-
nobis, mSobiarobaTa (maT Soris cocxali da mkv-
dari nayofiT mSobiarobaTa) raodenobis, ante-
nataluri movlis (ZiriTadi viziti), ZiriTadi
aucilebeli sameano movlis xelmisawvdomobis,
perinataluri sikvdilobis, dabadebisas nayofis
wonis, ven-sneulebebis (sifilisis) dadebiTi se-
rologiis, anamnezSi anemiis arsebobis, abortis
da abortis gamo miRebuli dazianebebis, unayo-
fobis, anamnezSi aiv-is arsebobis da aiv-is pre-
venciis Sesaxeb.

kvleva Catarda „premium medservisis” bazaze.
gamoikiTxa klinikaSi samedicino servisis misaRe-
bad misuli reproduqciuli asakis yoveli meore
qali, romelTac SeeZloT qarTul enaze Sedge-
nili kiTxvaris Tavisuflad wakiTxva da SekiTx-
vebze, amave enaze, pasuxis gacema. kvlevaSi monaw-
ileTagan miRebuli iqna informaciuli Tanxmoba
kvlevaSi monawileobaze.

kvlevis farglebSi gamoikiTxa 248 qali. gamo-
kiTxul qalTa saSualo asaki iyo 27±2,6 weli, das-
rulebuli umaRlesi ganaTleba hqonda gamokiTx-
ul qalTa 67%-s (166 qali), saSualo ganaTleba -
10,4 %-s (25 qali), profesiul-teqnikuri ga-
naTleba - 18,1%-s (45 qali), arasruli umaRlesi
ganaTleba - 0,8%-s (2 qali), ganaTleba ar hqonda -
4%-s (10 qali).

gamokiTxul qalTa 56% (139 qali) iyo dasaqme-
buli, ar muSaobda 44% (109 qali). gamokiTxul
qalTa 47%-Si iyo pirveli orsuloba. sakuTari
ojaxis Semosavals qalTa didi umravlesoba
afasebda saSualod.

gamokiTxul qalTa demografiuli monacemebi
warmodgenilia #1 cxrilSi:

cxrili #1
monacemebi kvlevaSi monawile qalTa
ganaTlebisa da dasaqmebis Sesaxeb

kiTxvaris mesame nawils srulad gasca pasuxi
gamokiTxul qalTa 98 %-ma (39,5%).  2%-is mier
Sevsebuli kiTxvari ar iyo srulyofili da maTi
damuSavebis Sedegebi ver moxvda monacemTa saer-
To bazaSi im informaciis ararelevanturobis
gamo, romelic iqmneboda kiTxvarebidan amoRe-
buli monacemebis mixedviT.

reproduqciuli janmrTelobis indikatore-
bis Sefasebisas, gamokiTxul qalTa umravlesoba
(197 qali - 79,4%), aRniSnavda abortis arsebobas
anamnezSi, Tumca mxolod nawilma, am erToblio-
bidan, daadastura abortis gamo miRebuli da-
zianebebis arseboba. arcerTma qalma ar aRniSna
aiv-is da aseve sqesobrivi gziT gadamdebi daa-
vadebebis arseboba anamnezSi. Tumca qalebis 38%
aRniSnavda anemiis diagnozs. gamokiTxul qalTa
didma nawilma (107 qali - 43,15%) zustad ver
miuTiTa nayofis wona dabadebisas. maT mier Sesa-
bamis grafaSi gakeTda Semdegi Canaweri - „normu-
li wonis nayofi”. aseve saintereso iyo pasuxebi
SekiTxvaze - mkvdari nayofiT mSobiaroba da, ase-
Tis arsebobis SemTxvevaSi, maTi raodenoba. am
SekiTxvaze pasuxi ar gasca arcerTma qalma. auci-
lebeli sameano movlis adeqvaturobaze dasmul
SekiTxvebis pasuxebSi, gamokiTxul qalTa TiTq-
mis 100 %-ma miuTiTa, rom es movla ar iyo sakma-
risi da saWiroebs kidev sxva damatebiTi inter-
venciebis ganxorcielebas. dazustebiTi xasiaTis
SekiTxvaze “Tu ra segmentSi saWiroebs servisi
gaumjobesebas da romeli intervenciis ganxor-
cielebas isurvebdnen Tavad?”, qalTa absolu-
turma umravlesobam raime arsebiTi intervencia
ver daasaxela.

kvlevis Sedegebma aCvena, rom reproduqciu-
li janmrTelobis indikatorebis kvleva, Cvens
realobaSi, sensitur kvlevaTa rigs SeiZleba mi-
vakuTvnoT da kvlevis instrumentis pilotur
kvlevaSi, validaciis miuxedavad, adeqvaturi,
relevanturi Sedegebis misaRebad saWiroa ufro
daxvewili midgomis da meTodologiis gamoyene-
ba, rac uzrunvelyofs respodentTa maqsimalur
gulwrfelobas. kvlevis Sedegebma aseve aCvena,
rom qalTa absolutur umravlesobas esmis kiTx-
vis Sinaarsi, adeqvaturad iazrebs yvela dasmul
SekiTxvas, SeuZlia maTi axsna da Sinaarsobrivi
interpretireba, Tumca pasuxis gacema kiTxveb-
is specifikur nawilze mainc uWirs. es ori mizez-
iT SeiZleba iyos ganpirobebuli: pirveli aris
samizne populaciis arainformirebuloba, meore
ki - personaluri TavSekaveba imaze, rac mis mier
sensitiur sakiTxad aris miCneuli.

zemoTqmulis gaTvaliswinebiT da kvlevis
validurobisTvis, umniSvnelovanesia dakvirve-
baTa ricxvis gazrda da mkvlevarTa mxridan dam-
atebiT axsna-ganmartebiTi paketis Seqmna respo-
dentTaTvis. am konteqstSi, Tu vifiqreT saer-
To-saTemo intervenciebze, rogorc sazogadoe-
brivi jandacvis kontribuciaze dedaTa da bavS-
vTa da, saerTod, reproduqciuli janmrTelo-
bis gaumjobesebis TvalsazrisiT, saWiroa erTi

#   gamokiTxuli 
qali 

n da % jgufSi 
1 ganaTleba  
 umaRlesi ganaTleba 67% (166 qali) 
 saSualo ganaTleba 10,4 (25 qali) 
 profesiul 

teqnikuri ganaTleba 
18,1% (45 qali) 

 arasruli umaRlesi 
ganaTleba 

0,8% (2 qali)  

 aranairi ganaTleba 4% (10 qali)  
2 dasaqmeba  
 TviTdasaqmebuli 88 (63,3 %) 
 sajaro seqtori 31 (22,3%) 
 sakuTari biznesi 20 (14,4%) 
 diasaxlisi 37 (33,9%) 
 umuSevari 72 (66,1%) 
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mxriv, qalTa Soris informirebulobis gazrda
zemoxsenebuli indikatorebis Sesaxeb da, meore
mxriv, Temis CarTulobis uzrunvelyofa da pre-
venciuli sainformacio programebis utilizacia
Temis yvela segmentSi.
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SUMMARY

Tatishvili M.1, Mirvelashvili E.1,  Tsimakuridze Mar.2,
Tsimakuridze Maia2

REPRODUCTIVE HEALTH INDICATORS
RESEARCH IN THE CITY OF TBILISI IN
2021-2022

TSMU, DEPARTMENT OF PUBLIC HEALTH, HEALTH CARE
MANAGEMENT, POLICY AND ECONOMICS1;
DEPARTMENT OF NUTRITION, GERIATRIC MEDICINE,
ENVIRONMENT AND OCCUPATIONAL HEALTH2

Protection of reproductive health is one of the priorities
of the World Health Organization. The aim of our research
was the study of reproductive health indicators in the city of
Tbilisi in 2021-2022. For this purpose, we conducted a pro-
spective study. Prospective study was planned and carried
out with a questionnaire tested in a pilot study. This ques-
tionnaire was used as a research tool.

The results of the study showed: the study of reproduc-
tive health indicators, in our reality, can be classified as a
series of sensitive studies, the vast majority of women un-
derstand the content of the questionnaire, adequately per-
ceive all the asked questions, can explain and interpret them
meaningfully, although it is difficult to answer a specific part
of the questions. This can be due to two reasons: the first is
the lack of awareness of the target population and the sec-
ond is personal restraint on what is considered a sensitive
issue.

tatiSvili m.1,  mirvelaSvili e.1,
cimakuriZe mar.2,  cimakuriZe maia2

reproduqciuli janmrTelobis
sakiTxebze informirebulobis xarisxis
Sefaseba  gansxvavebuli dasaqmebis
statusis mqone qalebSi

Tssu, sazogadoebrivi jandacvis, menejmentis,
politikisa da ekonomikis departamenti1;
kvebis, asakobrivi medicinis, garemosa da
profesiuli janmrTelobis departamenti2

adamianis reproduqciuli sistemis nor-
maluri funqcioba reproduqciuli janmrTelo-
bis safuZvels warmoadgens, xolo reproduqci-
ul janmrTelobaze saTanado informaciis flo-
ba uaRresad mniSvnelovani, mosaxleobis, kano-
niT gaTvaliswinebuli uflebaa, amitom, srulfa-
sovani unda iyos maTi codna imis Sesaxeb, Tu ras
gulisxmobs reproduqciuli janmrTeloba.
saqarTveloSi, rogorc samTavrobo, ise
arasamTavrobo organizaciebis mier, mniSvnelo-
vani yuradReba eTmoba reproduqciuli janmrTe-
lobis gaumjobesebis sakiTxebs. am mimarTebiT,
bolo ori aTeuli wlis ganmavlobaSi, Catarebu-
li soliduri kvlevebiT gamovlenili reprodu-
qciuli janmrTelobis ZiriTadi maCveneblebi
mowmobs, rom reproduqciuli funqciis sruly-
ofilad ganxorcieleba mraval garegan, Tu Sina-
gan faqtorzea damokidebuli da mniSvnelovania
yvela socialuri Tu asakobrivi jgufis mocva
informaciiT, romelic xels Seuwyobs maTSi re-
produqciuli janmrTelobis gaumjobesebas da
jansaRi qcevis Camoyalibebas. (1,4)

reproduqciuli janmrTelobis indikatore-
bi mniSvnelovan gavlenebs ganicdis sxvadasxva
faqtorebis mxridan. es faqtorebi aris social-
ur-ekonomikuri da qceviTi faqtorebi, aseve
mniSvnelovania samizne populaciis informire-
buloba da saerTod, Temis CarTulobis uzrun-
velyofa aRniSnulTan  mimarTebiT. igive midgo-
ma gaJRerebulia janmrTelobis strategiis Se-
sabamis dokumentSi, romliTac gansazRvrulia
reproduqciuli janmrTelobis Sefasebis krite-
riumebis samizne niSnulebi  (1,2,3.).

kvlevis mizani:
zemoTqmulidan gamomdinare, Cveni kvlevis

mizans warmoadgenda reproduqciuli janmrTe-
lobis sakiTxebze informirebulobis xarisxis
Sefaseba,  gansxvavebuli dasaqmebis statusis
mqone qalebSi

kvlevis meTodologia:
kvlevis miznebidan gamomdinare Catarda

prospeqtuli, dakvirvebadi kvleva saqarTvelos
dedaqalaqis poliprofilur samedicino dawese-
bulebebSi.  sul gamokiTxul iqna 735 qali. sin-
jis zoma SeirCa sinjis zomis formulis mixed-
viT:

sadac:
n -  sinjis zoma,
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t - dakavSirebulia sinjis SerCevis 95%-ian san-
doobis intervalTan (2.045),

p -  mosalodneli prevalentoba (1-is nawili -
1-ze naklebi aTwiladi),

q=1-p  - mosalodneli araprevalentoba (1-is
nawili -1-ze naklebi aTwiladi),

d - sasurveli fardobiTi sizuste,
DEFF - dizainis efeqturoba.
kvlevis instrumentad gamoyenebuli iqna pi-

lotur kvlevaSi aprobirebuli  kiTxvari, romel-
ic moicavda  3 ZiriTad nawils:

pirveli - demografiuli monacemebis nawili,
meore - Sinameurneobis  monacemebis nawili da me-
same - reproduqciuli janmrTelobis indikator-
ebis nawili.

demografiuli monacemebis nawili moicavda:
respodentis asakis, dasaqmebis, socialuri da
ganaTlebis  statusis Sesaxeb informacias. kvle-
vis farglebSi Segrovda informacia pacientTa
socialur-ekonomikuri mdgomareobis Sesaxeb.
meore, Sinameurneobis monacemebis nawili, mo-
icavda   informacias (TviTSefasebad) respoden-
tis socialur-ekonomikuri statusis Sesaxeb. me-
same, kvlevisaTvis yvelaze informaciuli na-
wili, moicavda informacias reproduqciuli
janmrTelobis indikatorebis Sesaxeb. am nawil-
Si iyo sul 15 SekiTxva. SekiTxvebi  exeboda in-
formacias  orsulobaTa da maT Soris Sewyvetili
orsulobebis raodenobis, mSobiarobaTa da maT
Soris  cocxali  da mkvdari nayofiT mSobiaroba-
Ta raodenobis, antenataluri movlis  (ZiriTadi
viziti),  ZiriTadi aucilebeli sameano movlis xe-
lmisawvdomobis, perinataluri sikvdilobis,  da-
badebisas nayofis wonis, sifilisis dadebiTi se-
rologiis,  anamnezSi anemiis arsebobis,  aborti
da abortis gamo miRebuli dazianebebis,  unay-
ofobis,  aivis prevenciis da  anamnezSi aivis ar-
sebobis Sesaxeb.  swored am nawilis SekiTxvebze
gacemuli adeqvaturi pasuxebis mixedviT Sefas-
da informirebulobis xarisxi dasaqmebis statu-
sis Sesabamisad gamoyofil jgifebSi. am nawilis
SekiTxvebze gacemuli pasuxebi fasdeboda
Semdgnairad: pasuxebis Sefaseba xdeboda qulo-
brivad  da mocemuli iyo 2 ZiriTadi gradacia:
swori pasuxi fasdeboda 1 quliT, araswori/
ararelevanturi/araadeqvaturi/urTierTgamom-
ricxavi pasuxi fasdeboda 0 quliT.

kvleva Catarda „premium medservisi”-s da
tatiSvilis samedicino centrebis   bazaze.  gam-
oikiTxa klinikaSi, samedicino servisis misaRe-
bad misuli, reproduqciuli asakis yoveli meore
qali, romelTac SeeZloT qarTul enaze Sedge-
nili kiTxvaris Tavisuflad wakiTxva da SekiTx-
vebze, amave enaze, pasuxis gacema da romelTac
ganacxades Tanxmoba kvlevaSi monawileobaze.

masala, romelic amoRebuli iqna gamokiTxvis
Sedegad  klasificirebuli iqna maxasiaTeblebis
mixedviT, Setanili iqna monacemTa bazaSi da da-
muSavebuli iqna statistikurad, aRwerilobiTi
statistikiT, gamoTvlili iqna saSualo da stan-

dartuli gadaxra,
kvlevis  Sedegebi:
kvlevis Sedegad: kiTxvarze pasuxi gasca 735

qalma. sinjisTvis saSualo asakobrivi maCvenebe-
li Seadgenda 32,4±13,9 (Mean±SD).

dasaqmebis statusi diferencirebuli iyo Sem-
degi gradaciiT:

1. dasaqmebuli saxelmwifo struqturaSi,
2. kerZo struqturaSi,
3. TviTdasaqmebuli,
4. sakuTari biznesi/mewarme,
5. dausaqmebeli,
6. diasaxlisi.
gamokiTxuli pacientebis monacemebi, dasaq-

mebis statusis mixedviT, Setanilia cxrilSi
(cxrili #1). rogorc cxrilidan Cans, gamokiTx-
uli qalebi, dasaqmebis statusis, mixedviT ase
ganawilda:

gamokiTxuli 735 pacientidan, saxelmwifo
struqturaSi dasaqmebuli iyo 87, kerZo struq-
turaSi dasaqmebuli iyo 210, TviTdasaqmebuli
100, sakuTari biznesi hqonda  25 adamians,
dausaqmebeli 288 adamiani 25 iyo diasaxlisi.

cxrili #1
gamokiTxuli pacientebis monacemebi

dasaqmebis statusis mixedviT

# dasaqmebis tipi 
reproduqciuli 

asakis qalebi 

n=% jgufidan 

1 
saxelmwifo 
struqturebi 

87 11,8% 

2 
kerZo 
struqturebi 

210 28,6% 

3 TviTdasaqmebuli 100 13,6 % 
4 sakuTari biznesi 25 3,40% 
5 diasaxlisi 25 3,40% 
6 umuSevari 288 39,2% 
 sul 735 100,0% 

 
Seswavlili iqna gamokiTxul qalTa infor-

mirebulobis xarisxi dasaqmebis sxvadasxva sta-
tusis mqone qalebSi. monacemebi informirebu-
lobis xarisxis Taobaze identificirebul iqna
kiTxvaris (kvlevis instrumenti) meSveobiT da
Sefasda kiTxvaris specifikuri, mesame nawilis
SekiTxvebze gacemuli adeqvaturi da kvlevis
gacxadebuli miznebis Sesabamisi, releventuri
pasuxebis mixedviT.  kiTxvaris am nawilSi
mocemulia 15 ZiriTadi SekiTxva da xarisxianad
Sevsebulad iTvleba is kiTxvari, romelSic sru-
lad da adeqvaturad gacemuli pasuxebis raode-
nobaa 15, anu kvlevis moTxovnaa, amomwuravi in-
formaciis miReba da ar ganixileba sxva aranairi
variaciebi. amis mizezad  ki  SegviZlia miviCnioT
is faqti, rom kiTxvaris am,  specifikuri na-wilis
yvela kiTxva Sinaarsobrivad erTmaneTTan  kav-
SirSia da romelime kiTxvaze pasuxis ar/ver gace-
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ma ukve iTvleba informirebulobis xarvezad
(arainformirebulobad) da misi Sevseba mxolod
informaciis miwodebiT (informirebulobiT)
aris SesaZlebeli.

kiTxvaris am nawilze pasuxi gasca gamokiTx-
ul qalTa absoliturma umravlesobam, Tumca ar
SeiZleba ar aRiniSnos urTierTgamomricxavi da
arazusti pasuxebis arsebobac jgufebSi dasaqme-
bis sxvadasxva statusis mixedviT.

kvlevis Sedegebi informirebis xarisxTan
dakavSirebiT Setanilia #2 cxrilSi.

cxrili #2
 reproduqciuli janmrTelobis   sakiTxebze

informirebulobis  xarisxis Sesaxeb kvlevis
Sedegebi
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SUMMARY

Tatishvili M.1, Mirvelashvili E.1,  Tsimakuridze Mar.2,
Tsimakuridze Maia2

EVALUATION LEVEL OF AWARENESS
OF REPRODUCTIVE HEALTH ISSUES,
AMONG WOMEN WITH DIFFERENT
EMPLOYMENT STATUS

TSMU, DEPARTMENT OF PUBLIC HEALTH, HEALTH CARE
MANAGEMENT, POLICY AND ECONOMICS1;
DEPARTMENT OF NUTRITION, GERIATRIC MEDICINE,
ENVIRONMENT AND OCCUPATIONAL HEALTH2

The normal functioning of the human reproductive sys-
tem is the basis of reproductive health. The aim of our study
was to assess the level of awareness of reproductive health
issues among women with different employment status.
Based on the objectives of the research, a prospective, ob-
servational study was conducted in polyprofessional medi-
cal institutions of the capital of Georgia. A total of 735 wom-
en were interviewed. As a result of our research, it became
clear that there is a certain relationship between employment
status and the level of awareness about reproductive health,
and it is interesting to study it more deeply in this context,
which will allow us to plan and implement both further re-
search in this direction, as well as to think about the imple-
mentation of community-based public health interventions.

# dasaqmebis tipi gamokiTxuli qali 

Mean SD 

1 
saxelmwifo 

struqturebi 
8,2 4,7 

2 
kerZo 

struqturebi 
6,1 5,2 

3 TviTdasaqmebuli 6,3 5,5 

4 sakuTari biznesi 8,2 6,3 

5 diasaxlisi 5,9 3,0 

6 umuSevari 3,4 1,4 

 sul 6,5 5,5 

 
gamokiTxvis Sedegad gairkva  da motanili

cxrilidanac naTelia, rom informirebulobis
xarisxi, reproduqciuli janmrTelobis sakiTx-
ebis irgvliv da janmrTelobis indikatorebis
Sesaxeb, gamokiTxulTa Soris dabalia, Tumca,
dasaqmebis statusis mixedviT gansxvaveba dgin-
deba sxvadasxva jgufebSi: maRalia saxelmwifo
struqturebSi dasaqmebul da sakuTari biznesis
mqone qalebSi 8,2±4,7 da 8,2±6,3 Sesabamisad
(Mean±SD), xolo dabalia umuSevarTa da diasax-
lisTa Soris - 3,4 ±1,4 da 5,9±3,0.

daskvna: SegviZlia vivaraudoT, rom dasaqme-
bis statussa da reproduqciuli janmrTelobis
Taobaze informirebulobis xarisxs Soris
garkveuli kavSiris arseboba  daikvirveba da sain-
teresoa misi ufro Rrmad, swored am WrilSi Ses-
wavla. rac mogvcems saSualebas davgegmoT da
ganvaxorcieloT rogorc Semdgomi kvlevebi am
mimarTulebiT, aseve, vifiqroT sazogadoebrivi
jandacvis saTemo intervenciebis implementa-
ciaze.
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qronikuli stresis gazomvis meTodebi

Tssu, epidemiologiisa da biostatistikis
departamenti

 samecniero sazogadoeba Tanxmdeba, rom
stresi warmoadgens unarSezRudulobisa da
sikvdilianobis umTavres riskis faqtors msof-
lios masStabiT. yovelwliurad, mxolod
amerikis SeerTebul StatebSi, qronikuli stre-
sis damazianebeli Sedegebi miliardobiT dola-
ris zarals aRwevs [3]. Tanamedrove samyaroSi
stresis mizezebisa da misgan gamowveuli Sede-
gebis Seswavla mniSvnelovania mravali samedici-
no Tu socialuri problemis aRmofxvris Tval-
sazrisiT [2]. stresis ganviTarebis modelSi
gamoyofen ramdenime pirobas, romelic gan-
sazRvravs stresis bunebasa da siZlieres. maT-
gan pirveli garemo faqtorebi, anu stresorebia.
isini stresis ganviTarebisTvis sasicocxlod
mniSvnelovan komponents warmoadgens. meore
garemoeba, romelic gansazRvravs stresis dama-
zianebel moqmedebas individze, organizmis
fsiqologiuri da biologiuri pasuxebia stre-
soris moqmedebaze. mesame faqtori ki droa. dro
is garemoebaa, romelic mwvave stress qroniku-
lad gardaqmnis. Sesabamisad, stresis organizmze
zemoqmedebisa da masze sapasuxo reaqciebis gasa-
zomad gasaTvaliswinebelia, rom stresi warmoad-
gens rogorc subieqtur gancdas, aseve organizm-
Si ganxorcielebul obieqtur, biologiur cv-
lilebebs. Sesabamisad, mis gasazomad SemuSave-
bulia gazomvis rogorc obeqturi, aseve subieq-
turi meTodebi, romlebic SegviZlia gavanawiloT
sam kategoriad [1, 2]:

• TviTSefasebis kiTxvarebi;
• individis qcevis kodirebis gzebi;
• fiziologiuri gazomvis meTodebi.
TviTSefasebis kiTxvari stresis gazomvis

subieqturi meTodia. mkvlevari stresis dones
afasebs kvlevaSi monawile piris subieqturi Se-
fasebis mixedviT. individis mier sakuTari mdgo-
mareobis emociur doneze aRqmas stresis dama-
zianebel Sedegebze didi gavlena aqvs. erTi da
imave stresoris zemoqmedebas sxvadasxva
pirovneba, misi cxovrebiseuli gamocdilebisa da
guneba-ganwyobis mixedviT, gansxvavebulad aRiq-
vams. Sesabamisad, misgan gamowveuli cvlilebe-
bic sxvadasxvagvaria [1]. aseTi kiTxvari mravalia
da zomavs rogorc mwvave, aseve qronikuli stre-
sis dones. Cven SevexebiT qronikuli stresis ga-
zomvis zogierT meTods.

stresis gazomvis oqros standartad iTvle-
ba „cxovrebis movlenebisa da sirTuleebis gan-
rigi” (The Life Events and Difficulties Schedule, LEDS). es
cxovrebiseul movlenebze dafuZnebuli inter-
viua, romlis farglebSic interviueri cdilobs

mizez-Sedegobrivi kavSiris dadgenas stresor-
sa da individis fsiqologiur mdgomareobas
Soris. kvlevaSi monawile individs uwevs gaixse-
nos cxovrebis manZilze gancdili 95 movlena,
romelic moicavs 10 gansxvavebul sferos, maT
Soris: samuSaos, finansebs, janmrTelobas, ube-
dur SemTxvevebs, partniorTan urTierTobas,
sxva saxis kontaqtebs da a. S. [6]. interviuc da
Sefasebac droSi gawerili procesia da moiTxovs
did resurss. LEDS-is gasamartiveblad SemuSav-
da winaswar Sedgenili kiTxvaris meTodologia,
romelic amcirebs rogorc informaciis Segrove-
bis, aseve damuSavebisTvis saWiro dros [2]. LEDS-
iT SesaZlebelia rogorc mwvave, aseve qroniku-
li stresis Seswavla. stresori, romelic indi-
vidze 1 Tveze naklebi drois ganmavlobaSi mo-
qmedebs, iTvleba mwvave stresis gamomwvevad, 1
Tveze meti drois ganmavlobaSi ki qronikuli
stresis mizezi xdeba [1].

kvlevebSi qronikuli stresis gansazRvris
instrumentad xSirad gamoiyeneba „trieris qron-
ikuli stresis CamonaTvali” (Trier Inventory for
Chronic Stress, TICS). es qronikuli stresis gamoTv-
lis instrumentia, romelic retrogradulad
afasebs bolo 1 wlis ganmavlobaSi gancdil qron-
ikul stress. am TviTSefasebis mixedviT, kiTx-
varSi akumulirebulia qronikuli stresis gamom-
wvevi erTmaneTisgan gansxvavebuli 9 sfero,
romelic 57 kiTxvadaa gadanawilebuli. kvlevis
farglebSi, monawiles sTxoven, Seafasos ramde-
nad xSirad xdeba aRniSnuli movlenebi mis cx-
ovrebaSi (arasdros, iSviaTad, xandaxan, xSirad,
Zalian xSirad). TICS-is gamosakvlevi sferoebia:
samuSaosgan gamowveuli stresi, gadaWarbebuli
moTxovnilebebi, swavlisgan gadatvirTva, so-
cialuri aRiarebis nakleboba, socialuri izola-
cia da sxva. trieris socialuri stresis tests
am saxiT gaaCnia maRali Sinagani validoba (internal

validity) (kronbaxis  0,84-dan 0,91-mde, saSualo 
=0,87). SesaZlebelia, mkvlevarma Tavdapirveli
versiis 9-ve sfero ar miiCnios saWirod da maT-
gan datovos misTvis yvelaze saintereso sak-
vlevi masala. amiT testis validuroba mcirdeba
[9].

TviTSefasebiTi kiTxvarebidan yvelaze xSir-
ad gamoyenebuli meTodia 10 punqtiani „aRqmuli
stresis skala” (Percieved stress scale, PSS). is zomavs
qronikuli stresis dones mokle droSi da
afasebs mis zogad mizezebs. qulebi gamoiTvleba
5 qulian skalaze. sabolood, kvlevaSi monawile
piris stresis done dgindeba dajamebuli quleb-
is mixedviT. umaRlesi qula stresis mZime don-
eze miuTiTebs. „stresis simptomebis CamonaTva-
li” (Stress symptom Inventory, SSI) adgens stresis
fizikuri da fsiqologiuri simptomatikis arse-
bobas [5].

qronikuli stresis aRmocenebaze, ganviTare-
bis tempze, intensivobasa da stresisgan gaTa-
visuflebis siCqareze mniSvnelovani gavlena
aqvs pirovnebis rogorc fsiqoemociur, aseve asa-
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kobriv, socialur da sxva saxis mdgomareobas.
amitom, garkveul situaciebSi, stresis sazomi
kiTxvarebi Seqmnilia stresis gamomwvev mizeze-
bze dayrdnobiT. „Sromasa da jildos Soris dis-
balansis skala” (Effort-reward imbalance scale, ERI),
swored erT-erT aseT models warmoadgens. am
TviTSefasebiTi kiTxvaris meSveobiT vadgenT,
aris Tu ara dasaqmebulebis stresis mizezi aRq-
mis iseTi modeli, romlis mixedviTac maTi Zal-
isxmeva saTanadod ar fasdeba. samuSaosgan
gamowveuli stresis gasazomad mecnierebi „sam-
uSaosgan gamowveuli socialuri stresis skalas”
(Skala sozialer Stressoren am Arbaitsplatz) iyeneben. is
afasebs samuSaosgan gamowveuli stresis zogad
mizezebs, maT Soris, gunduri muSaobisgan
gamowveuli stresis biomarkerebs [5]. „akademi-
uri molodinebisgan gamowveuli stresis
CamonaTvali” (The Academic Expectations of Stress In-
ventory, AESI) saSualebas gvaZlevs, SevafasoT
studentebSi sakuTari Tavisa da garSemomyofe-
biT gamowveuli stresis done [4,5].

TviTSefasebis kiTxvari sasargeblo instru-
mentia stresis donis gansazRvrisa da misi dama-
zianebeli moqmedebis SeswavlisTvis. aseve, sxva
meTodebTan SedarebiT, stresis gazomvis xar-
jTefeqtian gzas warmoadgens [1]. magram, subieq-
turi xasiaTis gamo, mikerZoebul meTodad miiC-
neven, amitom, kvlevis TvalsazrisiT, ufro efeq-
tiania misi stresis gazomvis fiziologiur me-
TodebTan kombinaciaSi gamoyeneba.

arsebobs stresis met-naklebad obieqturi
gazomvis gzebic - fiziologiuri gazomvis me-
Todebi. stresis fiziologiuri indikatorebi
SesaZloa iyos arteriuli wnevis, guliscemis,
sunTqvis sixSiris, adrenalinis, noradrenali-
nis, alfa-amilazas, kortizolis, dofaminis done
nerwyvsa da SardSi. aq situacias arTulebs is
garemoeba, rom ar arsebobs stresis specifikuri
biomarkeri [2]. misi indikatorebis cvlileba Sesa-
Zloa gamoiwvios sxva arastresulma movlenebma,
mag., aRelvebam an varjiSma, an, piriqiT, stresma
ar gamoiwvios romelime maTganis cvlileba.

yvelaze metad specifikuri, stresis meqaniz-
mis CarTvisTvis, sisxlSi kortizolis matebaa [2].
es is hormonia, romelic stresis reaqciis
CarTvis garda, organizmSi akontrolebs Semec-
nebis, metabolizmisa da imunur reaqciebs [1].
kortizolis done dRis ganmavlobaSi mudmivad
cvalebadia. misi gazomva SeiZleba sxvadasxva bi-
ologiur siTxeebSi. Sardsa da nerwyvSi kortiz-
olis done misi moklevadiani cvlilebebis Sesax-
eb gvauwyebs. kerZod, Sardi kortizolis
yoveldRiur gamomuSavebaze, xolo nerwyvi – 15-
20 wuTis ganmavlobaSi cvlilebebis donis Sesax-
eb gvawvdis informacias. Tmis Reri ki, piriqiT,
grZelvadian, daaxloebiT 1 Tvis periodis cv-
lilebebis amsaxav informacias inaxavs organiz-
mis mier kortizolis gamomuSavebis Sesaxeb [1].

stresis gazomvis fiziologiuri meTodebi
SeiZleba sakmaod maRal xarjebs daukavSirdes.

aseve, kvleviT sirTules damatebiTi samedici-
no personalis CarTva warmoadgens. aucilebelia
maTi gadamzadeba, raTa kvlevis TiToeuli etapi
warimarTos, proceduruli TvalsazrisiT, gama-
rTulad da biologiuri masalis Segrovebisa da
Senaxvis protokolis Sesabamisad, raTa Semcir-
des kvlevis farglebSi Secdomis daSvebis alba-
Toba.

qronikuli stresis subieqtur da obieqtur
gazomvis meTodebs Soris korelaciaze gansx-
vavebuli mosazrebebi arsebobs. erT-erTma bolo
kvlevam aCvena, rom Tmis kortizolis cvlile-
bebi ar emTxveva „stresis aRqmis skalas” da „tri-
eris socialuri stresis tests”. amis sawinaaRm-
degod ki sxva kvlevebSi gamoCnda sarwmuno kav-
Siri kortizolsa da sxvadasxva TviTSefasebiT
kiTxvarebs Soris [1].

qceviTi kodirebis gziT stresis gazomvis me-
Todia „trieris socialuri stresis testi” (The
Trier Social Stress Test, TSST). is kontrolirebad
pirobebSi tardeba da zomavs mwvave stresoris
gavlenas pirovnebis fsiqoemociur da fizikur
mdgomareobaze. misi fiziologiuri indikator-
ebia guliscemis, sisxlSi kortizolis, prolaq-
tinis, adrenokortikotropuli da zrdis hormo-
nis donis gansazRvra [8].

stresis ganviTarebisa Tu donis Sesaswavlad
mniSvnelovania winaswar ganisazRvros, romeli
meTodis an meTodebis gamoyeneba ajobebs
konkretuli sakiTxis gasaazreblad. aucilebe-
li pirobaa, mkvelvarma gaiTvaliswinos pirovneb-
is asaki da ganviTarebis etapi, stresoris mo-
qmedebis xangrZlivoba da intensivoba da misaRe-
bi pasuxebis sasurveli tipi (fsiqologiuri, fiz-
iologiuri, qceviTi, TviTSefasebiTi). am gare-
moebebze dayrdnobiT, SesaZlebelia winaswari
hipoTezis SemuSaveba imis Sesaxeb, Tu ra dama-
zianebeli Sedegebis momtani iqneba stresi
pirovnebisTvis [2].
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SUMMARY

SHORT REVIEW OF TOPIC

Phagava H., Kirtadze G.

CHRONIC STRESS MEASUREMENT
METHODS

TSMU, DEPARTMENT OF EPIDEMIOLOGY AND
BIOSTATISTICS

In the modern world, stress is an integral part of every
person’s life. Short-term stress is often beneficial for the body,
helping it to activate and wake up, but if the action of the
stressor is repeated or prolonged, the stress becomes chronic
and causes damage to the body at the level of various organ
systems. This work is devoted to methods of measuring
chronic stress, the accuracy of which is often a controver-
sial issue among scientists due to the multidimensional and
ambiguous nature of stress. In addition to the severity, in-
tensity, and duration of the stressors, the degree of impact
of stress is also determined by the person’s psychological
state. Therefore, the measurement of chronic stress is car-
ried out by objective and subjective measurements.

literaturis  mokle mimoxilva

faRava e.,  nemsiwveriZe m., wiklauri T.

postkovidis gamovlinebebi: qronikuli
daRliloba da fsiqologiuri distresi

Tssu, epidemiologiisa da biostatistikis
departamenti

axali koronavirusi, romelic cnobilia
rogorc SARS-CoV-2-i, 2019 wlis bolos, CineTis
qalaq vuhanSi gaCnda da virusuli pnevmoniis
uCveulo afeTqeba gamoiwvia [19]. 2020 wlis 30 ian-
vars, janmo-s mier saerTaSoriso sazogadoebrivi
janmrTelobis sagangebo mdgomareoba, 11 marts
ki - pandemia gamocxadda [34]. miuxedavad axali
koronavirusis dabali sikvdilianobisa,
winamorbed epidemiebTan SedarebiT (2002 SARS-
CoV da 2012 MERS-CoV), SARS-CoV-2-ma aCvena ufro
maRali kontagiozuroba.

COVID-19-i infeqciuri daavadebaa, romelic
gamowveulia SARS-CoV-2 virusiT. misi gamomwvevi
virusi miekuTvneba coronavirinae-s qveojaxsa da
coronaviridae-s ojaxs [31,36]. SARS-CoV-2 kargadaa
adaptirebuli adamianis ujredis receptorebT-
an, rac mas saSualebas aZlevs, advilad SeaRwios
ujredebSi da martivad daainficiros. swored,
aman gamoiwvia virusis gavrceleba 30 dReSi Cine-
Tis erTi qalaqidan mTel qveyanaSi, Semdeg ki
mTel msoflioSi. COVID-19 simZimis farTo
speqtriT xasiaTdeba, rogoricaa: asimptomuri
mimdinareoba, xanmokle msubuqi simptomebi,
aseve, mwvave pnevmonia letaluri gamosavliT
[37]. simptomuri koronavirusis klinikuri gamov-
lineba variabeluria, rasac gansazRvravs asaki,
sqesi, Tanmxlebi daavadebebi, socialur-
ekonomikuri statusi, genetikuri faqtorebi.
inkubaciuri periodi grZeldeba 4-5-dan 14 dRem-
de, ris Semdegac gamovlindeba Civilebi [38].

postkovidi
janmrTelobis problemebi, romlebic grZel-

deba mwvave COVID-19-is infeqciis miRma, mniS-
vnelovani gamowvevaa globaluri jandacvisTvis
da saWiroebs did yuradRebas. es mdgomareba
cnobilia, rogorc xangrZlivi COVID an post-COV-
ID-19-is sindromi [21].

termini „xangrZlivi COVID-i” gamoiyeneba im
simptomebis aRsawerad, romelic inficirebidan
4 kviraze meti xnis ganmavlobaSi grZeldeba,  sa-
varaudod inficirebulTa 10-40%-is  SemTxveva-
Si [17].

post-COVID-19-is sindromi ki gvxvdeba im
pirebSi, romlebsac aqvT SARS-CoV-2-is infeqci-
is savaraudo an dadasturebuli anamnezi da sim-
ptomebi grZeldeba minimum ori Tvis ganmavlo-
baSi - dawyebidan sami Tvis Semdeg, rac SeuZle-
belia aixsnas alternatiuli diagnoziT (janmos
delfis kongresis ganmartebis mixedviT, 2020
wlis seqtembridan, postkovidis sindromi Sey-
vanilia daavadebebis saerTaSoriso klasifika-
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ciaSi (ICD-10) [27].
simptomebi SeiZleba gamovlindes rogorc

daavadebis mwvave fazis mimdinareobisas, aseve
COVID-19-isgan gamojanmrTelebis Semdeg [27].

postkovidis sindromi aerTianebs mravalfer-
ovan da araerTgvarovan simptomebs, rogorebi-
caa: daRliloba/kunTebis sisuste, arTralgia,
qoSini, anosmia, aguzia, kognituri disfunqcia,
aseve, sasunTq, gul-sisxlZarRvTa, Zval-kunTo-
van, saWmlis momnelebel da nevrologiur prob-
lemebs [1,8,24,27,33].

miuxedavad mravalferovani simptomoko-
mpleqsisa, postkovidis sindromis ZiriTadi niS-
nebia qronikuli daRlilobis sindromi da
fsiqologiuri distresi, romelic moicavs
depresias, SfoTvas, uZilobasa da kognitur dis-
funqcias [4,18].

qronikuli daRlilobis sindromi COVID-
19-is gadatanis Semdeg

qronikuli daRlilobis sindromi kompleq-
suri daavadebaa, romelic moicavs daRlilobas
mkafiod gamomwvevi mizezis gareSe da araspeci-
fikur Tanmxleb simptomebs [32]. iseT gamov-
linebebs,  rogorebicaa: qronikuli daRliloba,
mialgia, depresia da Zilis darRveva, postkovi-
dur periodSi, pandemiamdec mieqca yuradReba
[39]. Tumca, vinaidan, pandemiam milionobiT ad-
amiani moicva, es simptomebi metad sayuradRebo
da mniSvnelovan problemad iqca, ramac Seqmna
simptomebis ganviTarebis meqanizmebis aR-
moCenisa da efeqtiani mkurnalobis meTodebis
SemuSavebis gadaudebeli saWiroeba.

qronikuli daRlilobis sindromi aerTianebs
Semdeg simptomebs: daRliloba, sisuste fiz-
ikuri aqtivobis Semdeg, Zilis darRvevebi, kog-
nituri darRvevebi, tkivili, romelic grZelde-
ba 6 Tveze met xans da ara aqvs mkafio samedicino
safuZveli, heterogenuli mdgomareoba - moicavs
endokrinul, imunologiur, fsiqologiur da sxva
faqtorebs. zogadad, qronikuli daRliloba
mravali virusuli infeqciis gadatanis Semdeg
iCens Tavs [10]. MERS-COV-is gadatanis Semdeg, 1
wlis manZilze, SemTxvevaTa 48%-Si qronikuli
daRlilobis msgavsi simptomebi aRweres. mraval
kvlevaze dayrdnobiT, SegviZlia vTqvaT, rom
kovidgadatanilebis 55,17%-Si mTavari simptom-
ebia qronikuli daRliloba da tkivili. qroniku-
li daRliloba yvelaze xSiri, mudmivi simptom-
ia, ganurCevlad gadatanili infeqciis simZimisa
da respiraciuli distresisa [14,20,26].

bolodroindeli kvlevebis mixedviT, kovidis
gadatanis Semdeg 53%-Si rCeba sunTqvis ukmari-
soba, 34%-Si - xvela, 69%-Si - daRliloba
[2,3,15,16,23,25,28]. qronikuli daRlilobis sin-
dromi yvela asakobriv jgufSi gvxvdeba, yvelaze
xSiria 40-dan 60 wlamde asakis mosaxleobaSi.
amasTan, qalebSi meti sixSiriTaa. eTnikuri da
rasobrivi kuTxiT, yvelaze xSiria TeTrkanianeb-
Si.

qronikuli daRlilobis sindromi cnobilia

rogorc mialgiuri encefalomieliti. is mniS-
vnelovan gamowvevas warmoadgens, vinaidan axas-
iaTebs kompleqsuri da cvalebadi simptomebi.
COVID-19-is gadatanis Semdeg qronikuli daRli-
lobis sindromis meqanizmis garkveva sasicocx-
lod mniSvnelovania misi prevenciisa da adreu-
li mkurnalobis mizniT. arsebobs hipoTeza, rom
qronikuli daRlilobis sindromi ukavSirdeba
ynosvis sensoruli nervebis dazianebas, rac
iwvevs cerebrospinaluri siTxis gamodinebis
Semcirebas dacxriluli firfitis gavliT, rac,
Tavis mxriv, aferxebs glimfaturi sistemis fun-
qciobas da, Sesabamisad, toqsikuri naerTebis
gamodevnas centraluri nervuli sistemidan.
Semdgomi kvlevebiT Tu dadasturda es hipoTe-
za, glimfatur-limfaturi sistema iqneba sam-
izne kovidis Semdgomi qronikuli daRlilobis
sindromis samkurnalod [35].

alergiisa da infeqciuri daavadebebis nacio-
naluri institutis direqtoris, eqim anton fau-
Cis azriT, pacientebs COVID-19-is gadatanis Sem-
deg SesaZloa ganuviTardeT „postvirusuli sin-
dromi, romelic Zalian hgavs qronikuli daRli-
lobis sindroms” [40]. farTod gamoiyeneba qron-
ikuli daRlilobis sindromis NASEM-is mier Se-
moTavazebuli ganmarteba, romlis mixedviTac,
daavadebis xangrZlivoba sul mcire 6 Tve unda
iyos. CDC-sa da NASEM-is SefasebiT, 836000-dan
2,5 milionamde amerikels qronikuli daRlilo-
bis sindromi aqvs. simptomebi SesaZloa ukavSird-
ebodes gulis, Tirkmlis an filtvebis daRrveul
funqciobas. am kuTxiT saWiroa kvlevis gagrZele-
ba [12].

am etapze, qronikuli daRlilobis sindromis
mkurnalobis calsaxa meTodi ar arsebobs, rad-
gan individuria da mimarTulia calkeuli sim-
ptomebis Semsubuqebisken, moicavs rogorc
medikamentur, aseve fsiqoTerapiul midgomebs.
qronikuli daRlilobis sindromi xSirad depre-
sias ukavSirdeba, amitom samkurnalod gamoiyene-
ba antidepresantebi dabali doziT, romlebic
aumjobesebs Zils da amcirebs tkivils. simptom-
ebis Sesamsubuqeblad sakmaod efeqtiania medika-
menturi da fsiqoTerapiuli procedurebis kom-
binirebuli moqmedeba, kerZod ki - kognitur-bi-
hevioruli  CBT-Terapia [41].

fsiqologiuri distresi COVID-19-is ga-
datanis Semdeg

„depresiisa da SfoTvis simptomebs erTobli-
vad fsiqologiur distress uwodeben” [42]. arse-
bobs mosazreba, rom fsiqologiuri distresis
ganviTarebis meqanizms safuZvlad udevs COVID-
19 infeqciis dros periferiul nervul sistema-
Si mimdinare imuno-anTebiTi procesi, Tumca
fsiqologiuri simptomebis uSualo gamomwvevi
mizezebi jer ar aris cnobili. sakamaToa, rom
aRniSnuli sindromi Tavad viruss, infeqciis
mkurnalobis gzebsa Tu pandemiis movlenebs
[4,18,30]  ukavSirdebodes. janmo-s bolodroin-
delma kvlevam aCvena, rom depresiis gavrceleb-
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is sixSire COVID-19-iT dazaralebul mosaxleoba-
Si 15,97%-ia, rac samjer aRemateba zogad popu-
laciaSi amave maCvenebels (94,4%), SfoTva
oTxjer metia (15,15% 3,6%), xolo posttravmu-
li stresuli aSliloba - xuTjer meti [1]. aseve,
COVID-19-is sindromis mqone pacientebSi dafiq-
sirda Zilis darRvevebis 42%-iT mateba, rasac,
xSirad, koronasomniiT moixsenieben [13].

Catarebuli kvlevebis Tanaxmad,
fsiqologiuri distresis gavrceleba kovidga-
datanil pacientebSi Tanabaria sqesis mixedviT,
Tumca ramdenime kvlevaSi gamovlinda damatebi-
Ti riskis faqtori: mdedrobiTi sqesi Tanmxleb
daavadebebTan, xandazmul asakTan da hospital-
izaciasTan erTad [21,7,22].

rogorc SARS-is epidemiam aCvena, fsiqiatri-
uli garTulebebi SARS-iT inficirebul pacien-
tebSi SeiZleba 2 welze metxans gagrZeldes. sa-
varaudod, COVID-19-Tan dakavSirebuli es fsiqi-
atriuli simptomebic gamojanmrTelebis Semdeg
didxans gagrZeldeba, ramac SesaZloa mniSvnelo-
vani ekonomikuri da socialuri sirTuleebi Seu-
qmnas postpandemiur samyaros [4,6,29].

amrigad, COVID-19 pandemias Tan axlavs fsiqi-
atriuli epidemia, rac saWiroebs globaluri jan-
dacvis mxridan sagangebo yuradRebas [11].

miuxedavad problemis simwvavisa, farToma-
Stabiani kvlevebi COVID-19-is sindromze mwiria.
amJamad, ar arsebobs rekomendaciebi, romlebic
unda gaiTvaliswinon am sindromis mqone pacien-
tebma [21,9]. COVID-19-iT gamowveuli uaryofiTi
Sedegebi kritikul safrTxes warmoadgens mTe-
li msofliosTvis.

* * *
postkovidis yvelaze xSirad gamovlenili

grZelvadiani simptomebi - qronikuli daRlilo-
ba da fsiqologiuri distresi - pirdapir mo-
qmedebs cxovrebis xarisxze da tvirTad awveba
mTel sazogadoebas. simptomebis sixSirisa da xan-
grZlivobis gaTvaliswinebiT, izrdeba samedici-
no xarjebi, rac pandemiis uaryofiT efeqtebs
jandacvis sferoze kidev ufro zrdis. mniS-
vnelovania, dainergos Sesabamisi intervenciebi
arsebuli problemebis gadasaWrelad. COVID-19-
ma msoflioSi mraval adamians Seuqmna janmrTe-
lobasa da finansur mdgomareobasTan dakavSire-
buli sirTuleebi. mniSvnelovania, COVID-19-is Ti-
Toeul SemTxvevas, ganurCevlad mimdinareobis
simZimisa, saTanado yuradReba mieqces, raTa Se-
muSades kovidis Semdgomi garTulebebis pre-
venciisa da mkurnalobis efeqtiani meTodebi.
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SUMMARY

SHORT REVIEW OF TOPIC

Phagava H., Nemsitsveridze M., Tsiklauri T.

POST-COVID MANIFESTATIONS:
CHRONIC FATIGUE AND
PSYCHOLOGICAL DISTRESS

DEPARTMENT OF EPIDEMIOLOGY AND BIOSTATISTICS,
TBILISI STATE MEDICAL UNIVERSITY

Even in the third year since the beginning of the pan-
demic, the negative consequences caused by COVID-19 pose
a critical threat to the entire world. The aim of the study was
to present most frequent manifestations of the post-COVID-
19 syndrome. Health problems caused by COVID-19 contin-
ue beyond the acute phase of the disease. The manifesta-
tions are diverse and heterogeneous, but the most common
among them are chronic fatigue syndrome and psychologi-
cal distress. It is important to manage these manifestations
in order to reduce the burden of the pandemics on the health
care system.
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Tirkmlis dazianeba COVID-19-is dros

Tssu, Sinagan daavadebaTa departamenti #3
departamenti, pirveli sauniversiteto
klinika

koronavirusiT gamowveuli infeqciebi (SARS-
CoV-2) farTod aris gavrcelebuli msoflios mas-
StabiT. miuxedavad imisa, rom virusis ZiriTadi
samizne aris respiraciuli da imunuri sistema,
Tirkmlis mwvave dazianeba aRmoCnda erT-erTi
xSiri gamovlineba kovidiT daavadebul pacien-
tebSi. Tirkmlis dazianeba da misi Semdgomi klin-
ikuri gamovlinebebi, rogoricaa hematuria da
proteinuria, gamovlinda kovidpacientebis
daaxloebiT 40%-Si. Tirkmelebis mwvave dazianeba
warmoadgens sikvdilianobis ZiriTad mizezs ko-
vidinficirebul pacientebSi mwvave respiraci-
uli distresis (ARDS) Semdeg. Tirkmelebis
mwvave dazianeba xSirad arTulebs Covid-19-is mim-
dinareobas hospitalizaciis periodSi da
mkveTrad zrdis daavadebis simZimes, iwvevs hos-
pitalizaciis periodis gaxangrZlivebas. kovid-
ian pacientebSi Tirkmlis dazianeba SeiZleba
gamowveuli iyos pirdapiri da arapirdapiri
meqanizmebiT (7,8,9,11).

Tirkmlis dazianebis pirdapiri meqa-
nizmi. rogorc cnobilia, SARS-CoV-2 receptor-
Tan damakavSirebeli domenis saSualebiT axerx-
ebs ujredSi SeWras, vinaidan is ukavSirdeba ACE2
(angiotenzin-makonvertirebeli enzim 2) recep-
tors, romelic warmodgenilia Tirkmlis tubu-
larul epiTeliumze. arsebobs mosazreba, rom
ACE2-is polimorfizmi amcirebs virusis ujred-
Si SeWris SesaZleblobas. imisTvis, rom SARS-CoV-
2-ma SeaRwios ujredSi, aucilebelia ACE2 da
TMPRSS2 (transmembranuli proteaza serin 2)
proteinebis Tanaarseboba ujredis zedapirze.
ACE2 receptori warmodgenilia proqsimalur
milakSi, xolo TMPRSS2, ZiriTadad, eqspresird-
eba distaluri klaknili milakis epiTeliumze da
saSarde traqtis epiTeliumSi. Sesabamisad, SARS-
CoV-2-Tvis naklebad SesaZlebelia podocitebsa
da proqsimaluri milakebis ujredebSi SeRweva
ACE2 da TMPRSS2 meqanizmiT. aRsaniSnavia pro-
teini CD147, romelic lokalizebulia
podocotebze da proqsimaluri milakis ujrede-
bze  (3,4,6). endoTeliumis disfunqcia xasiaTde-
ba D-dimeris maRali maCvenebliTa da mikrovasku-
laruli dazianebiT. aRsaniSnavia, rom komple-
mentis aqtivacia da Trombozuli mikroangiopa-
Tia warmoadgenen Tirkmlis dazianebis mniS-
vnelovan meqanizms kovidpacientebSi. kerZod,
Tirkmlis milakebis ujredebSi xdeba komplemen-
tis C5b-C9 komponentis depozitebis Calageba,
romlebic aformirebs membranis damazianebel
kompleqss (MAC), iwvevs proqsimaluri klakni-
li milakis pirdapiri meqanizmiT destruqcias
(6,10).

SARS-CoV-2 infeqcia dakavSirebulia inflama-
toruli pasuxis aqtivaciasTan, romelic “cit-
okinuri Stormis” saxeliT aris cnobili. citoki-
nuri Stormis ganviTarebaSi gansakuTrebiT didi
mniSvneloba eniWeba IL6-s. Tumca, IL-6-is matebis
alternatiuli axsna SesaZloa mosazrebiT, rom
es procesi asaxavs mimdinare kritikul avadmyo-
fobas da ara “citokinur Storms” (1,2).

Tirkmlis dazianebis arapirdapiri
meqanizmi. kovidis dros renaluri disfuqcia,
aseve, SeiZleba ganviTardes arapirdapiri
meqanizmiT, romelic dakavSirebulia virusis
sistemur efeqtebTan; hiperpireqsiisa da gas-
trointenstinuri manifetaciebis (mag., diarea,
Rebineba) gamo siTxis mniSvnelovani kargvasTan;
nefrotoqsinebTan, romlebic SesaZloa warmoad-
gendnen mkurnalobis nawils (mag., antibiotike-
bi, romlebsac SeuZliaT gamoiwvion Tirkmlis
mwvave dazianeba da mwvave intersticiuli nefri-
ti). amas garda, pacientebSi, romlebsac uvi-
TardebaT meoradi infeqciebi (baqteriuli, vi-
rusuli, sokovani), maRalia sefsisTan asocire-
buli Tirkmlis mwvave dazianebis ganviTarebis
riski. xolo pacientebi, romlebsac filtvis-
mieri gamovlinebebis (pnevmonia da/an ARDS) gamo
sWirdebaT meqanikuri ventilacia, garTulebis
saxiT, SesaZloa, ganuviTardeT Tirkmlis mwvave
dazianeba. konkretulad, Covid-19-Tan asocirebu-
li ARDS-is dros mkurnaloba xSirad mimdinare-
obs amosunTqvis bolos dadebiTi wneviT (PEEP).
es iwvevs intraTorakaluri wnevis matebas, sab-
olood ki SesaZloa mohyves venuri wnevis mateba
TirkmelebSi da filtraciis Semcireba, rac,
Tavis mxriv, mwvavdeba Tu intraabdominuri wne-
va aris momatebuli (mag., siTxiT gadatvirTvis
dros) (5,6,8).

kvlevis mizani iyo Tirkmlis funqciuri
cvlilebebis Seswavla im pacientebSi, romlebic
daavadebis simptomebis gamovlenidan minimum 24
saaTis Semdeg moTavsdnen stacionarSi da war-
sulSi ar aReniSnebodaT Tirkmlis daavadeba.

kvlevis masala da meTodebi . Catarda ret-
rospeqtuli kvleva Tssu-is pirveli sauniver-
siteto klinikis monacemTa bazidan miRebuli 71
kovidpacientis Sesaxeb informaciis gamoyenebiT
(01.09.2022w-30.09.2022w). kvlevaSi monawile yvela
pacients Catarebuli hqonda antigenis swrafi
testi, romlis mixedviTac isini aRmoCndnen dain-
ficirebulebi SARS-COV-2-iT. pacientebi mkur-
nalobdnen pirvel sauniversiteto klinikaSi.
arcerTi pacienti ar iyo 18 welze naklebi asakis
da anamnezSi arcerT maTgans aReniSneboda Tirk-
mlis daavadeba an dadasturebuli Tirkmlis
qronikuli ukmarisoba.

gaanalizda pacientebis demografiuli in-
formacia, periodi daavadebis gamovlenidan mis
dadasturebamde, laboratoriuli monacemebi,
klinikuri simptomebi da mimdinareoba.

laboratoriuli monacemebi moicavda Tirkm-
lis funqciur testebs, eGFR-s, sisxlis bioqimi-



158

ur kvlevas, Sardis saerTo analizs da eleqtro-
litebis gansazRvras sisxlis SratSi. Covid-19-is
diagnozisa da marTvis gaidlainebze dayrdno-
biT, pacientebi daiyo 3 ZiriTad jgufad: msubu-
qi, saSualo da mZime.

msubuqi - klinikuri simptomatika iyo msubu-
qi, radiologiuri kvleviT ar manifestirdeboda
pnevmoniisTvis damaxasiaTebeli niSnebi an klini-
ka mimdinareobda msubuqad, saturaciisa da
sunTqvis normaluri maCveneblebis SenarCunebiT.

saSualo - pacientebs, garda imisa, rom aReniS-
nebodaT simptomebi, rogoricaa: cxeleba, respi-
raciuli gamovlinebebi da a.S, gamokveTili hqon-
daT pnevmoniisTvis damaxasiaTebeli klinikuri
simptomebi. amasTan, pnevmonia manifestirdebo-
da radiologiuri kvleviT.

mZime - pacientebi, romlebSic aRiniSneboda
CamoTvlili kriteriumebidan Tundac erTi:

sunTqvis sixSire (RR) > 30 sunTqva/wuTSi, SpO2 93%

mosvenebul mdgomareobaSi, PaO2/FiO2 300. pacien-
tebi, romlebsac uviTardebaT filtvis 50%-ze
meti dazianeba 24-48 sT-Si. aseve, pacientebi, rom-
lebsac aReniSnebaT Tundac erTi niSani CamoTv-
lili kriteriumebidan: ganviTarebuli sunTqvis
ukmarisoba, romelic saWiroebda meqanikur venti-
lacias, Sokis ganviTareba, sxva organos ukmariso-
ba, romelic moiTxovda intensiuri Terapiis ganyo-
filebaSi monitoringsa da mkurnalobas.

Tirkmlis mwvave dazianebis drouli gamov-
lenisTvis saWiro iyo Semdegi klinikuri kvleve-
bis Catareba: Sardis saerTo analizi (xvedriTi
wona, cila, eriTrocitebi, leikocitebi), sisxlis
bioqimiuri analizi (kreatinini, Sardovana,
natriumi, kaliumi, qlori), mJava-tutovani

wonasworoba (sisxlis pH, pCO2, pO2), Tirkmlis
ultrasonografia.

garda Tirkmlis funqciuri testebis da ultra-
sonografiulad gamovlenili cvlilebebisa, Tirkm-
lis dazianebis kriteriumebad CaiTvala: proteinur-
ia, hematuria, leikocituria, hiperazotemia.

miRebuli monacemebi damuSavda statis-
tikurad. gamoiTvala mediana (M), saSualo ariT-
metikuli, saSualo standartuli gadaxra jguf-
Ta Soris miRebul monacemTa analizisTvis. mo-
nacemTa Soris gansxvavebis sarwmunoba Sefasda
sarwmunobis koeficientiT (p).

kvlevis Sedegebi. 71 pacienti iyo CarTuli
kvlevaSi. maT Soris 22 iyo msubuqi, 39 - saSualo,
10 - mZime. samive jgufSi ganawilebul pacienteb-
Si aRiniSneboda SedarebiTi gansxvaveba sqesSi,
asakSi, daavadebis gamovlenidan dadasturebam-
de gasuli dReebis raodenobaSi.

jgufobrivad daavadebis simZimis matebis
paralelurad, izrdeboda TandarTuli da-
zianebebis, respiraciis sixSiris maCveneblebi,
xolo Jangbadis saturacia mniSvnelovnad qveiT-
deboda. hospitalizaciis dros pacientebis 41%-
Si kreatininis done aRmoCnda momatebuli, aseve
momatebuli iyo Sardovanas done 15%-Si, xolo
eGFR daqveiTebuli iyo 57%-Si. eGFR-is saSualo
maCvenebli Seadgenda 46,9 ml/wT. Tirkmlis da-
zianebis markerebis done, maT Soris, Sratis
kreatinini da sisxlis Sardovanas azoti sagrZno-
blad imatebda Tirkmlis daavadebis gamwvavebis
paralelurad. ar gamovlinda Tirkmlis mwvave
ukmarisobis ganviTarebis SemTxveva arcerT asa-
kobriv jgufSi (cxrili #1).

demografiuli da klinikuri 
maCveneblebi 

msubuqi 

(n=22) 

saSualo  

(n=30) 
mZime (n=10) 

asaki (M) 71 63,7 68 

sqesi (mamr. %) (M) 22 39 50 
dro daavadebis gamovlenidan 
hospitalizaciamde (dRe) (M) 

3 4,12 3 

qr. daavadebebi 
   

hipertenzia (%) 40 43,5 60 

diabeti (%) 4,5 7 40 
gulis SegubebiTi da koronaruli 

daavadeba (%) 
18 9 30 

Tirkmlis qronikuri ukmarisoba (%) 0 0 0 

respiratoruli daavadeba (%) 0 
9 (qr. bronqiti, 

bronquli asTma) 
0 

vitaluri respiratoruli 
monacemebi    
sunTqvis sixSire (M) 22 24 28 

SpO2 (%) (9 M) 95 91 88 
radiologiuri monacemebi 
(pnevmonia) (%) 

18 51 100 

cxrili #1
pacientebis ganawileba asakis, sqesis da daavadebis mimdinareobis mixedviT
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monacemTa analiziT gamovlinda Tirkmlis
funqciuri dazianebis maCveneblebis cvlileba
daavadebis mimdinareobis damZimebis paralelu-
rad (cxrili #2). kreatininis, Sardovanasa da
eGFR-is maCveneblebi uaresdeboda pacientis
mdgomareobis simZimis Sesabamisad. kerZod, krea-
tininis da Sardovanas done imatebda, xolo eGFR-
isa ki qveiTdeboda. aseve, daavadebis simZimis
paralelurad izrdeboda proteinuriis, hema-
turiisa da leikocituriis maCveneblebi. nakle-
bi gansxvaveba aRmoCnda eleqtrolitebis mo-
nacemebSi, rac davukavSireT sakvlev masalad
venuri sisxlis gamoyenebas.

cxrili #2
Tirkmlis dazianebis laboratoriuli

maCveneblebi daavadebis simZimis mixedviT
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msubuqi 
(n=22)

saSualo  
(n=39)

mZime  
(n=10)

kreatinini 90 95,8 115 
Sardovana 5,32 7,76 8,81 
eGFR 73 64 49 
Na+ 137,5 139,5 137,5 
K+ 3,5 3,6 3,8 
Cl-- 97,5 98 103 
pH 7,4 7,4 7,4 
Sardis 
xvedriTi wona 1017 1015 1010 

proteinuria 30 40 65 
hematuria (%) 23 51 62,5 
leikocituria
(%)

20 42 50 

 daskvna. kvlevis Sedegad miRebuli infor-
macia miuTiTebs kovidinfeqciis fonze Tirkmlis
funqciis daqveiTebaze. Tirkmlis dazianebis
xarisxi matulobda daavadebis simZimesTan ko-
relaciaSi. Sesabamisad, aucilebelia Tirkmlis
funqciis aqtiuri monitoringi im pacientebSic,
romelTac aReniSnebaT Covid-19-is msubuqi klin-
ikuri mimdinareoba. Tirkmelebis dazianebis naa-
drevi gamovlena, Tirkmlis funqciebis aqtiuri
monitoringi, misi funqciis (filtraciuli da
gamomyofi) koreqcia, adekvaturi hemodi-
namikuri RonisZiebebi da nefrotoqsikuri
preparatebis SezRudva aumjobesebs Covid-19-iT
daavadebuli pacientebis prognozs.

aseve, aucilebelia Tirkmlis dazianebis axa-
li biomarkerebis gansazRvra (KIM1 (Tirkmlis da-
zianebis molekula 1), L-FABP (RviZlis tipis cxi-
movani mJavebis damakavSirebeli proteini 2),
TIMP-2 (metaloproteinazas qsovilovani inhibi-
tori 2), IGFBP-7 (insulinis msgavsi zrdis faq-
toris damakavSirebeli proteini 7), UMOD (uro-
modulini), NGAIL (neitrofiluri Jelatinaza-
sTan asocirebuli lipokalini) kovidinficire-
bul pacientebSi. es dagvexmareba ganvsazRvroT
nefronSi dazianebis lokalizacia da SevimuSav-
oT Tanamedrove mkurnalobis optimaluri
strategiebi.
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The purpose of the study: In this study, we aimed to in-
vestigate pathological changes in kidney function during
the course of COVID-19 in patients who have never been
diagnosed with kidney disease before and were hospitalized
after at least 24 hours from the first symptoms of Covid-19.

Methods: In this retrospective study we collected and
analyzed demographics, underlying diseases, signs, symp-
toms and laboratory data of 71 Covid-19 patients based on
The First University Clinic database. All of them were hospi-
talized after at least 24 hours from the first symptoms of
Covid-19. Patients were divided into three groups: mild, mod-
erate and severe group. Kidney injury was evaluated by
markers including estimated glomerular filtration rate(eGFR),
serum creatinine and blood urea nitrogen.

Results: A total of 71 patients with 22 mild, 39 moderate
and 10 severe COVID-19 were included in this study. During
hospitalization, the level of creatinine was increased in 41%
and blood urea nitrogen was increased in 15% of patients.
Also, eGFR was decreased in 57% of patients. The average
variable of eGFR was 46,7 mL/min/1,73m2. The kidney injury
markers, including eGFR, serum creatinine and blood urea
nitrogen all worsened with an increase in disease severity.
Acute kidney injury was not demonstrated in either of the
patients age groups.

Conclusion: Worsened eGFR, serum creatinine and blood
urea nitrogen levels in patients, who have never been diag-
nosed with kidney disease before and have Covid-19 symp-
toms for more than 24 hours, show that altered kidney func-
tion is associated with SARS-CoV-2. Although, it is neces-
sary to determine new biomarkers of kidney injury in COV-
ID-19 patients to establish an optimal treatment strategy.

SaSiaSvili n., duRaSvili n., kviJinaZe n.,
nikuraZe n., kirtava s.

momxmareblis pasuxismgeblobis
faqtoris gavlena racionalur
farmakoTerapiaze

Tssu, socialuri da klinikuri farmaciis
departamenti

kvlevis aqtualoba
Terapiul urTierTobaTa jaWvi moicavs 3 Zir-

iTad rgols: eqimi, farmacevti, pacienti. racio-
naluri mkurnalobisTvis mniSvnelovania Ti-
Toeulma  maTganma gaiazros Tavisi wili pasux-
ismgebloba.

jandacvis msoflio organizaciis mier Catare-

bulma kvlevebma cxadyo, rom medikamentebze
mosaxleoba Tavisi Semosavlidan sakmaod soli-
dur Tanxas xarjavs. es gamowveulia ara mxolod
wamlis maRali fasiT, aramed samkurnalo saSu-
alebebis aramiznobrivi da Warbi gamoyenebiT.
dadgenilia, rom araracionaluri TviTmkur-
naloba araefeqturia adamianis janmrTelobis
mdgomareobis gasaumjobeseblad [4,5,6].

saqarTveloSi, socialuri da ekonomikuri
faqtoris gaTvaliswinebiT, rodesac adamians
samedicino daxmareba sWirdeba, magram eqimTan
konsultacias ver axerxebs, igi daxmarebisTvis
mimarTavs afTiaqs da yidulobs medikaments sak-
uTari gadawyvetilebiT an farmacevtis rCeviT.
saqarTveloSi gazrdilia TviTmkurnalobisa da
polipragmaziis SemTxvevebi, gansakuTrebiT, xan-
dazmuli da qronikuli daavadebebis mqone pa-
cientebSi [1,2,3].

zemoaRniSnulidan gamomdinare, aqtualuria,
ganisazRvros ramdenad maRalia momxmareblis
pasuxismgebloba wamliT mkurnalobis procesSi;
Sefasdes racionalur farmakoTerapiasTan
dakavSirebuli ZiriTadi aspeqtebi, rogoricaa
polipragmazia da TviTmkurnaloba, pacientis
cnobierebis done daavadebasTan da samkurnalo
saSualebebTan mimarTebiT.

kvlevis mizans warmoadgenda momxmareb-
lis pasuxismgeblobis faqtoris gavlenis gan-
sazRvra racionalur farmakoTerapiaze.

kvlevis amocanebi, sagani da meTodika
kvlevis nawili ganxorcielda 2 etapad.
pirvel etapze Catarda qalaq Tbilisis 10 af-

TiaqSi (2 “psp”, 2 “aversi”, 4 “gefa” da 2 araqseluri)
100 momxmareblis pirispir gamokiTxva TviT-
mkurnalobasTan (daniSnulebis gareSe far-
macevtuli produqtis SeZenis SemTxvevaSi)
dakavSirebuli aspeqtebis Sesafaseblad.

meore etapze ganxorcielda igive afTiaqebSi
receptis (daniSnulebis) mqone 100 momxmareblis
pirispir gamokiTxva da warmodgenili daniS-
nulebis gaanalizeba da Sefaseba. gamokiTxva
Catarda specialurad Sedgenili kiTxvariT,
romlis Sevsebis teqnika da zogadad kvlevis mi-
zani, respodentebs ganemartaT amomwuravad,
racionaluri TviTmkurnalobis procesSi momx-
mareblis pasuxismgeblobisa da afTiaqisa da eqi-
mis CarTulobis xarisxis Sesafaseblad. gamok-
iTxvaSi CarTuloba iyo nebayoflobiTi da dacu-
li iyo moqalaqeTa konstituciuri uflebebi.

kvlevis Sedegebi da daskvnebi
kvlevis pirveli etapze gamokiTxul pa-

cientTa asaki meryeobda 18 -dan 70+ wlis asakis
farglebSi, maTgan 32% iyo 56-70 wlis.

dasmul SekiTxvebze:
• ratom mimarTavT TviTmkurnalobas?
• visi rekomendaciiT iZenT medikaments TviT-

mkurnalobisas?
• TviTmkurnalobis SemTxvevaSi, flobT Tu

ara informacias wamlis dozirebis, miRebis we-
sis, kursis xangrZlivobis, gverdiTi efeqtebis
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Sesaxeb?
• miuTiTeT Civilebi, romlis drosac yvelaze

xSirad mimarTavT TviTmkurnalobas;
• gamogiyenebiaT Tu ara receptiT gasacemi

samkurnalo saSualeba eqimis daniSnulebis
gareSe? dadebiTi pasuxis SemTxvevaSi, miuTiTeT
qvemoT CamoTvlili romeli farmakologiuri
jgufis receptiT gasacemi samkurnalo saSuale-
ba gamogiyenebiaT eqimis daniSnulebis gareSe?

• migaCniaT Tu ara, rom receptiT gasacemi
medikamentebis gamoyeneba eqimis daniSnulebis
gareSe warmoadgens risks adamianis janmrTelo-
bisTvis da misi sicocxlisTvis?

gamokiTxvis Sedegad miRebuli Sedegebis
safuZvelze gamoikveTa is ZiriTadi mizezebi,
romlis gamoc mimarTaven pacientebi TviTmkur-
nalobas: sakuTar janmrTelobaze Tavad zrunvis
survili (44%), socialuri pirobebi (29%), far-
macevtis mimarT maRali ndoba (17%), medikamen-
tebTan SeuzRudavi wvdoma (10%). gamokiTxulTa
umetesi nawili (43%) TviTmkurnalobisas,
medikaments iZens farmacevtis rCeviT, 20% in-
formacias iRebs internetis daxmarebiT, 19% -
reklamis safuZvelze da 18% - axloblis
gamocdilebiT. amasTan, 51%-ma daafiqsira, rom
TviTmkurnalobis SemTxvevaSi, wamlis Sesaxeb
informacias flobda arasrulad.

gamovlinda ZiriTadi Civilebi, romlis dro-
sac mimarTaven TviTmkurnalobas: gripi/gacieba,
alergia, uZiloba/SfoTva/mousvenroba, welis/
Tavis/ saxsrebis tkivili;

gamokiTxulTa umravlesoba (84%) iSviaTad
iyenebs receptiT gasacem medikaments eqimis
daniSnulebis gareSe da aqvs gacnobierebuli
riskebi (77%). respodentTa 23% ver acnobierebs
riskebs, rac Zalian sayuradReboa. gamokiTxuli
pacientebis 23% ufro xSirad iyenebs antibi-
otikebs (42%) da antidepresantebs (23%) eqimis
daniSnulebis gareSe.

kvlevis meore etapze gamokiTxul momx-
marebelTa asaki, am SemTxvevaSic, meryeobda 18-
70+ wlis asakis farglebSi. maT 47%-s Seadgenda
56-70 wlis pacientebi.

dasmul SekiTxvebze:
• Tu xarT srulad informirebuli Tqveni di-

agnozis Sesaxeb?
• ramdeni dasaxelebis medikamenti gaqvT

daniSnuli drois erTsa da igive periodSi mis-
aRebad?

• ori da meti medikamentis daniSvnis SemTx-
vevaSi, Tu flobT informacias maT Tavsebadoba-
ze?

• receptiT gasacemi medikamentis miRebisas,
flobT Tu ara informacias wamlis dozirebis,
miRebis wesis, kursis xangrZlivobis, gverdiTi
efeqtebis Sesaxeb?

• dadebiTi an nawilobriv dadebiTi pasuxis
SemTxvevaSi, visgan iRebT informacias wamlis
dozirebis, miRebis wesis, kursis xangrZlivobis,
gverdiTi efeqtebis Sesaxeb?

• gaqvT Tu ara eqimis sakontaqto informacia,
saWiroebis SemTxvevaSi rom daukavSirdeT?

• eleqtronul receptis savaldebulo wesiT
SemoReba TqvenTvis ufro komfortulia, Tu Seg-
iqmnaT problema?

gamokiTxvis Sedegad miRebuli Sedegebis
mixedviT, gamokiTxulTa umetesi nawili (92%)
srulad aris informirebuli dasmuli diagnozis
Sesaxeb da aqvs eqimis sakontaqto informacia
(90%). kvlevam aCvena, rom gamokiTxulTa 29%-s
drois erTsa da imave periodSi daniSnuli aqvs 4-
ze meti dasaxelebis medikamenti, rac poliprag-
maziis risks warmoadgens da saWiroebs daniS-
nulebis siRrmiseul Seswavlas Sesabamisi kompe-
tenturi organoebisa da specialistebis mier.
receptiT gasacemi medikamentis miRebisas, gamo-
kiTxuli pacientebis 40% arasrulad, xolo 3%
saerTod ar flobs informacias wamlis dozire-
bis, miRebis wesis, kursis xangrZlivobis, maTi
gverdiTi efeqtebis Sesaxeb, ver iRebs informa-
cias sxva medikamentebTan Tavsebadobis Sesaxeb
(48%); dadebiTi pasuxis SemTxvevaSi (52%), in-
formacias ZiriTadad iReben eqimisgan (89 %).

eleqtronuli receptebis SemoRebas 43%-
Tvis ar Seuqmnia problema. aRniSnuli pasuxi, sa-
varaudod, gamowveulia imiT, rom momxmarebeli
mainc axerxebs SeiZinos receptiT gasacemi
medikamenti eqimis daniSnulebis gareSe.

damatebiT gamoikveTa, rom:
• momxmareblebs surT afTiaqSi hqondeT

pirveladi daxmarebis miRebis, eleqtronuli
receptis adgilze gamoweris da wamlis
damoukidebel gamoyenebaze individuri konsul-
taciis miRebis SesaZleblobebi;

• mniSvnelovania, pacients miewodos infor-
macia TviTmkurnalobis riskebis da racionaluri
Terapiis mniSvnelobis Sesaxeb.
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SUMMARY

Shashiashvili N., Dugashvili N., Kvizhinadze N.,
Nikuradze N., Kirtava S.

INFLUENCE OF THE USER
RESPONSIBILITY FACTOR ON
RATIONAL PHARMACOTHERAPY

TSMU, SOCIAL AND CLINICAL PHARMACY DEPARTMENT

The chain of therapeutic relationships includes 3 main
links: doctor, pharmacist, patient. For a rational treatment, it
is important that each link understands its share of responsi-
bility. Currently, self-medication and polypharmacy are actu-
al problems, so we considered it necessary to carry out a
study, according to which it will be possible to highlight the
main aspects related to rational pharmacotherapy.

The user turns to self-medication mainly due to a social
problem and the desire to take care of his own health; In the
case of self-medication, the user obtains the medicine main-
ly on the advice of a pharmacist or a relative. The main com-
plaints, during which the user turns to self-medication, are
flu and cold, allergy, back/head/joint pain, heartburn;When
analyzing a doctor’s prescription, the simultaneous appoint-
ment of 3-4 or more medications is generally observed. The
exact period/frequency of reception is not explained to the
patient;

In relation to the transition to electronic prescription, the
following was highlighted: the mentioned regulation has not
had a big impact so far, as the consumer is free to purchase
prescription medicine without a prescription;

In connection with the additional service in the pharma-
cy, the desire of the customers was highlighted - the possi-
bility of providing first aid in pharmacies and prescribing
electronic prescriptions on the spot.

Selia v., uruSaZe o.

RviZlis pirveladi kibos klinikuri da
kompiuterul-tomografiuli
simptomatika

Tssu, rentgenologiis departamenti

RviZlis pirvelad avTvisebian simsivnur da-
zianebebs Soris yvelaze xSirad aRiniSneba Rvi-
Zlis pirveladi kibo (1,2).

 kvlevis mizans warmoadgenda RviZlis pirve-
ladi kibos klinikuri da kompiuterul-to-
mografiuli simptomatikis da ZiriTadi difer-
enciul-sadiagnostiko kriteriumebis Sefaseba.

 kvlevis farglebSi Seswavlili 200 pacien-
tidan   RviZlis pirveladi kibo diagnostirda
138 SemTxvevaSi. gacilebiT iSviaTad, 5%-Si, gam-
ovlenil iqna RviZlis avTvisebiani simsivneebis
sxva nozologiuri formebi - RviZlis karcinosa-

rkoma da avTvisebiani hemangioendoTelioma.
RviZlis pirveladi avTvisebiani simsivneebis
klinikuri niSnebi Zalian mwiri da araspeci-
fikuria (3), ar axasiaTebs procesis lokaluri
gamovlineba, xolo Semdgom simptomebis inten-
siuroba swrafad izrdeba. avadmyofebi uCivian
Zlier zogad sisustes, umadobas, gulisrevas da
wonaSi klebas, mogvianebiT Civilebs emateba adi-
namia, depresiuli mdgomareoba da gaRizianeba-
doba; ikveTeba yru tkivilebi marjvena ferdqve-
Sa sivrceSi, RviZli zomebSi izrdeba da misi kon-
turebi xdeba xorkliani. solitaruli da difu-
zuri formis RviZlis pirveladi karcinomebis
dros aRiniSneboda Semdegi klinikuri simptom-
ebi: avadmyofebi, solitaruli dazianebis for-
miT, uCiodnen tkivils, simZimis SegrZnebas, Se-
berilobas ferdqveSa da epigastriumis areSi,
umadobas, advilad daRlas, wonaSi swraf klebas.
xolo avadmyofebi RviZlis pirveladi kibos di-
fuzuri formis dros uCiodnen subfebri-
litets, mudmivi yru xasiaTis tkivils marjvena
ferdqveS. palpaciiT aReniSnebodaT RviZlis
zomebis gadideba, xorklianoba da asciti. RviZ-
lis pirveladi kibos kompiuterul-tomografi-
uli (kt) semiotikis ganxilviT: simsivnis ZiriTa-
di kera SesaZlebelia iyos 6-dan 20 sm-mde. orga-
nos Sida metastazi isaxeba momrgvalo formis
damatebiTi paTologiuri keris saxiT, zomiT 3 sm-
mde. aqedan gamomdinare, aRniSnuli kriteriumebi
ar iZleva saSualebas gavarCioT RviZlis pirve-
ladi kibo sxva danarCeni kerovani dazianebisgan.
RviZlis pirveladi kibo densitometriuli mo-
nacemebiT, 15-20 erT. hafsvildiT ufro naklebia
jansaR parenqimasTan SedarebiT, ris gamoc is
mkafiod vizualizdeba kt-iT kvlevis dros. zo-
gierT SemTxvevaSi, hepatoceluluri karcinomis
simkvrive umniSvnelod an TiTqmis ar gansxvavde-
boda RviZlis sxva danarCeni parenqimisgan, rac
iyo ganpirobebuli simsivnis struqturiT da mis
garSemo arsebuli RviZlis parenqimis mdgomare-
obiT, rac mniSvnelovnad auaresebda simsivnis
vizualizacias, romlis konturebi, gansakuTre-
biT cirozuli RviZlis da cximovani distrofi-
is dros, SesaZlebelia praqtikulad ar isaxe-
bodes (kibo-cirozi). pirvelad kibos arseboba-
ze mianiSnebda mcire nekrozuli ubnebis gamov-
lena simsivnur kvanZSi, aseve metastazebis di-
agnostireba RviZlis karSi. cru-dadebiTi pasux-
ebis gamosaricxad aucilebeli xdeba intrave-
nuri bolusuri kontrastuli gaZliereba, di-
namikuri multifazuri skanirebiT, rac gvexmare-
ba avTvisebiani simsivnis dazustebiT diagnos-
tikaSi. intravenuri kontrastireba xdeba av-
tomaturi inJeqtoris saSualebiT, 4,0-5,0 ml/wam-
Si siCqariT, romlis drosac SesaZlebelia gamoy-
enebul iqnas sakontrasto nivTierebis moculo-
ba pacientis organizmis erT kilogramze 2 ml
odenobiT (4). RviZlis pirveladi simsivnuri
kerebi,  gansxvavebiT jansaRi parenqimisgan,  xa-
siaTdeba gaZlierebuli arteriuli sisxlmoma-
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ragebiT (5). intravenuri bolusuri kontrastire-
bisas, hepatoceluluri karcinoma arteriul fa-
zaSi aqtiurad irTavs sakontrasto nivTierebas.
es ganpirobebulia imiT, rom simsivnur keras, Rvi-
Zlis jansaRi parenqimisgan gansxvavebiT, aqvs mniS-
vnelovani arteriuli sisxlmomarageba, gaZliere-
buli hipervaskulizaciis xarjze. kvlevisas Sesa-
Zlebelia paTologiuri kapilaruli totebis vi-
zualizaciac, rac hepatoceluluri kibos arsebo-
bis erT-erTi pirdapiri da ZiriTadi radi-
ologiuri niSania da iZleva hemangiomisgan misi
diferencirebis saSualebas, romelic kon-
trastirdeba metad venur fazaSi, mimarTulebiT
- periferiidan centrisken.

 sur. #2. kt-kvleva: a) natiuri kvlevis faza-
Si RviZlis marcxena wilSi isaxeba erTgvarovani
hipodensiuri kera;  2) intravenuri bolusuri
kontrastirebis arteriul fazaSi paTologiuri
kera sustad da periferiulad irTavs sakontras-
to nivTierebas;  g) paTologiuri kera venur fa-
zaSi, periferiidan centris mimarTulebiT, aq-
tiurad irTavs sakontrasto nivTierebas; d) in-
travenuri kontrastirebis mogvianebiT fazaSi
izodensiuri RviZli paTologiuri xdeba sxva
danarCen parenqimasTan SedarebiT.

 sur. #1. kt-kvleva: RviZlis marjvena wilSi
isaxeba paTologiuri kera, romelic arteriul
fazaSi araTanabarad da aqtiurad irTavs sakon-
trasto nivTierebas da isaxeba kapilaruli sis-
xlZarRvebi (miTiTebulia isriT)
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RviZlis pirveladi kibos forma SeiZleba iyos
momrgvalo, araswori an oTxkuTxa. hepatocelu-
luri kibo, holangiocelulurisgan gansxvavebiT,
gvxdeba calke wilis dazianebiT da xSirad is
mTlianad avsebs mas. garda amisa, is SeiZleba isax-
ebodes ori erTmaneTis gverdiT ganlagebuli
hipodensiuri kvanZis saxiT, romlebic erT-
maneTisgan gamoyofilia hiperdensiuri qsovilis
SedarebiT Txeli feniT.

sur. # 3. a) RviZlis marjvena wilSi, natiuri
kvlevis fazaSi isaxeba paTologiuri araerTg-
varovani kera, romelic invazirebulia naRvlis
buStSi; b) intravenuri kontrastirebis arteri-
ul fazaSi paTologiuri kera aqtiurad da ara-
Tanabrad irTavs sakontrasto nivTirebas; g) in-

travenuri kontrastirebis parenqimuli faza,
simsivnis garSemo vizualizdeba perifokaluri
hipodensiuri Txeli arSia (miTiTebulia isriT).

 hepatoceluluri simsivnis kvanZi, aseve, Sesa-
Zlebelia ganlagebuli iyos eqstraorganulad.

sur. #4. a) tranzverzuli proeqcia (simsivne
miniSnebulia isriT);  b) sagitaluri proeqcia.

hepatoceluluri kibos dros, hemangiomisgan
gansxvavebiT, pacientebs Zalian swrafad uvi-
TardebodaT asciti. simsivnis intraparenqimu-
li lokalizaciis dros is SesaZlebelia Candes
keris garSemo arsebuli periferiuli hipoden-
siuri arSiis fonze. holangioceluluri kibos
dros ZiriTadad ziandeba RviZlis ZiriTadi san-
aRvle sadinrebi da SemdgomSi procesi vrcelde-
ba RviZlis parenqimaze, procesis karSi gav-
rcelebiT da RviZlSida sadinrebis gafarToe-
biT. diferenciul diagnostikaSi garkveuli dax-
mareba SeiZleba gagviwios paTologiuri proce-
sis konturebis analizma. pirvel rigSi, aucile-
blad unda gavarCioT warmonaqmni keTilTvise-
biania Tu avTvisebiani, rac mkurnalobis taq-
tikis SerCevis ZiriTadi ganmsazRvrelia. hepa-
toceluluri kibos kvlevebiT, simsivnuri kera
xasiaTdeba mkafio swori konturebiT.
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sur.# 5. a) isriT miTiTebulia paTologiuri
keris konturebi;

b) simsivnuri procesi invazirebulia karis
venaSi (miTiTebulia isriT); g) rekonstruqciu-
li gamosaxuleba (isriT miTiTebulia karis venis
simsivnuri Trombozi).

holangioceluluri karcinoma vizualizdeba
aramkafio konturebiT RviZlis dazianebuli
parenqimis sazRvarze, rac ganpirobebulia
avTvisebiani simsivnis infiltraciuli zrdiT.

sur. # 6. a) aRiniSneba RviZlis orive wilis
RviZlSida sadinrebis dilatacia (proqsimaluri
blokis adgili miTiTebulia isriT); b) paren-
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qimul fazaSi RviZlis karSi vizualizdeba aras-
wori formis, saSualo zomis, RviZlis parenqimas-
Tan SedarebiT mcired hiperdensiuri, araerTg-
varovani kera, romelic iwvevs sanaRvle gzebis
proqsimalur bloks (miTiTebulia isriT);  g) tran-
skutanuri transhepaturi drenirebis Semdgomi
qolangiografia, sadac fiqsirdeba hepatikusis
arasruli daxSoba, vinaidan gamtarianoba nawilo-
briv SenarCunebulia da dakontrastirebulia
qoledoqi da 12-goja nawlavi;  d) 3 D rekonstru-
qciuli gamosaxuleba (blokis monakveTi miTiTe-
bulia isriT).

RviZlis hepatoceluluri kibos masiuri gavr-
celebis drosac ki sanaRvle gzebis dilatacia,
rogor wesi, ar aRiniSneba, rac, Catarebuli kvle-
vis mixedviT, aris erT-erTi ZiriTadi diferen-
ciul-diagnostikuri kriteriumi; qolangioce-
luluri kibos dros aRiniSneba sanaRvle sadin-
rebis dilatacia da xSirad is diagnostirdeba
pacientis siyviTlis fonze.
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SUMMARY

Shelia V., Urushadze O.

CLINICAL AND COMPUTED
TOMOGRAPHY SYMPTOMS OF
PRIMARY LIVER CANCER

TSMU,  DEPARTMENT OF RENTGENOLOGY

Using computed tomography in patients with primary
liver cancer, it is possible to clearly distinguish between hepa-
tocellular and cholangiocellular cancer. Hepatocellular can-
cer is characterized by damage to one of the lobes of the
liver, which can be completely occupied by the pathological
formation, and most importantly, there is no dilatation of the
bile ducts. In cholangiocellular cancer, the central parts of
the liver, adjacent to the hilum, are affected mainly by dila-
tion of the intrahepatic ducts, while the peripheral parts re-
main intact.

mokle samecniero Setyobineba

Sengelia d., kikolaSvili m.,  tyebuCava T.,
Sengelia b.

binokuluri mxedvelobis Sefaseba
SigniTa sielmis mqone pacientebSi

Tssu, Tvalis sneulebaTa departamenti; g.
Jvanias saxelobis pediatriis akademiuri
klinika

SeuRlebuli sielme bavSvTa asakis erT-erT
gavrcelebul paTologias warmoadgens. igi bavS-
vTa Tvalis daavadebebs Soris ametropiis Semdeg
me-2 adgils ikavebs da dResac strabologTa
yuradRebis centrSia.

sielmiT daavadebuli bavSvebis raodenoba
sakmaod didia. sxvadasxva avtoris monacemebiT,
sielmiT daavadebulia bavSvTa 5-6%. literatur-
is monacemebiT, 0-9 wlis asakis bavSvebSi SigniTa
SeuRlebuli sielme aRiniSneba SemTxvevaTa
89,9%-Si, gareTa - 10,1%-Si. vertikaluri sielme
izolirebulad iSviaTadaa, ufro xSirad igi aRin-
iSneba horizontalur silemeebTan erTad. zogi-
erTi monacemiT, vertikaluri komponentiT hor-
izontaluri sielmis sixSre 30-72%-ia.

aRniSnuli daavadebis gamomwvevi mizezia bi-

fiqsaciis meqanizmis, anu binokularuli mxed-
velobis darRveva, romlis formireba 6 Tvemde
asakis bavSvebSi xdeba.

funqciuri cvlilebebi, romelic Tan axlavs
am kosmetikur defeqts xels uSlis mxedvelo-
bis sistemis Camoyalibebas bavSvebSi. isini
adreul asakSive grZnoben Tavis kosmetikur de-
feqts, rac moqmedebs xasiaTis formirebaze,
aqedan gamomdinare, sielme, rogorc kosmetikur,
aseve, socialur problemad SeiZkeba iqnes ganxi-
luli.

am TvalsazrisiT sielmis prevencia, TandarT-
uli dakarguli funqciebis aRdgena da efeqturi
samkurnalo meTodebis Zieba dRemde rCeba Tan-
amedrove ofTalmologiis aqtualur problemad,
rac, agreTve, ganpirobebulia sielmis mkurnalo-
bisadmi principuli midgomis siZneliT bavSveb-
Si sielmis mkurnalobis problemebze asakTan
dakavSirebuli xarisxiani informaciis ararsebo-
bis gamo.

sielmeebis mkurnalobis saboloo mizania
binokuluri mxedvelobis aRdgena. mxolod am
dros aris SesaZlebeli TvalTa myari simetriu-
li dgomis SenarCuneba. mkurnaloba unda daiwy-
os rac SeiZleba adreul asakSi, radgan skolis
periodSi dawyebuli mkurnaloba xanrZlivi da
naklebefeqturia. gansakuTrebiT Znelad eqvem-
debareba mkurnalobas SeuRlebuli araakomo-
daciuri SigniTa sielmeebi, radganac arsebobs
mravali risk-faqtori, romelic xels uSlis
binokuluri mxedvelobis aRdgenas.  is faqti,
rom mxedvelobis simaxvile 0,3-0,4-mde xels uS-
lis binokuluri mxedvelobis aRdgenas didi
xania cnobilia.

winamdebare kvlevis mizans warmoadgens im
risk-faqtorebis gansazRvra, romlebic yvelze
metad uSlis xels orive Tvalis Serwymul
muSaobas da binokuluri mxedvelobis aRdgenas

masala da meTodebi
Catarda retrospeqtuli kohortuli kvleva.

kvlevis obieqtebs warmoadgenda 3-6 wlis asak-
isasakis 120 bavSvi, romlebsac aReniSnebodaT
SeuRlebuli SigniTa araakomodaciuri, an nawi-
lobriv akomodaciuri sielme; maTgan hiper-
metropia aReniSneboda 60-s, hipermetropiuli
astigmatizmi - 46-s, miopia da miopiuri astigma-
tizmi - 2-s, emetropia ki - 12 pacients.

aRniSnul kontigenti daiyo 5 klinikur  jgu-
fad; 4 jgufi warmoadgenda sxvadasxva risk-faq-
toris mixedviT gaerTianebul pacientebs, xolo
mexuTe - sakontroli jgufi, romlebsac aRniS-
nuli risk-faqtori ar aReniSnebodaT. special-
urad iyo SerCeuli pacientebi, romlebsac ple-
optiuri mkurnalobis Semdeg mxedvelobis simax-
vile aRudgaT normis farglebSi, raTa amblio-
pias xeli ar SeeSala binokuluri mxedvelobis
ganviTarebisaTvis. saxeldobr:

I jgufi - ambliopebi, romelTa mxedvelobis
simaxvile mkurnalobamde ar aRemateboda 0,04-
s;
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II jgufi - SigniTa sielme, mimdinare ver-
tikaluri komponentiT:

III jgufi - eqvs Tvemde ganviTarebuli SigniTa
sielme;

IV jgufi - 5-6 wlis asakSi dawyebuli mkurnalo-
ba;

V - sakontrolo jgufi.
zogierT SemTxvevaSi adgili hqonda erT-

droulad ramdenime risk-faqtoris arsebobas.
aRniSnul kontigents Cautarda sielmis ko-

mpleqsuri mkurnalobis sruli kursi sam etapad.
1. operaciemdeli pleoptoorToptiuli mkur-

naloba, varjiSi kupersis meTodiT, varjiSi si-
noptoforze, mxedvelobis analizatoris
eleqtrostimulacia, varjiSi kompiuteruli
programiT.

2. qirurgiuli mkurnaloba Tvalis
mamoZravebel kunTebze.

3. operaciisSemdgomi orToptodiploptiuri
mkurnaloba (varjiSi sinoptoforze, ferad rgo-
lebze, varjiSi bifiqsaciis ganviTarebis mizniT,
akomodaciis da konvergenciis gaTiSvis mizniT
varjiSi kompiuteruli programiT  da sxv.).

binokuluri mxedvelobis xarisxi Semowmeba
xdeboda vorTis 4- wertiliani testiT.

Sedegebi da ganxilva.
120 pacientis kompleqsuri mkurnalobis Sede-

gebis analizma aCvena, rom binokuluri funqcia
risk-faqtorebis mqone jgufebis pacientebSi
Semdegnairia (ix. diagarama #1):

veloba aRdga 83,33%-Si.

amrigad, yvelaze xSirad binokularuli mxed-
velobis aRdgenas xels uSlis mkurnalobis daw-
yebamde arsebuli Zlier Rrma xarisxis amblio-
pia, pre- an postoperaciuli vertikaluri kompo-
nenti, SedarebiT naklebad, magram binokuluri
mxedvelobis aRdgenas mainc uSlis xels 6 Tvem-
de ganviTarebuli SigniTa sielme da gvian dawye-
buli mkurnaloba.

sielmis mkurnalobis axali, srulyofili me-
Todebis Zieba amJamadac aqtualur problemad
rCeba Tanamedrove ofTalmologiaSi. Cveni
azriT, kvleviT gamovlenili tendenciebis
gaTvaliswineba mniSvnelovania SeuRlebuli Sig-
niTa sielmis mkurnalobis prognozisaTvis.
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dgena

1) pacientebs, romlebsac mkurnalobis dawye-
bamde hqondaT Zlier Rrma xarisxis amblyopia,
miuxedavad imisa, rom mxedvelobis simaxvile
aewiaT  binokuluri mxedveloba arc erTs ar ganu-
viTarda.

2) vertikaluri komponentiT mimdinare Signi-
Ta sielmis dros binokuluri mxedveloba ganu-
viTarda mxolod 8,7%-s.

3) pacientebs, romlebsac sielme ganuviTar-
daT 6 Tvemde asakSi binokuluri mxedveloba
aRudgaT 18,75%-Si.

4) 5-6 wlis asakSi dawyebuli mkurnalobis
dros binokuluri mxedveloba aRudga 30,77%-s;

5) sakontrolo jgufSi binokuluri mxed-
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ASSESSMENT OF BINOCULAR
VISION IN CHILDREN WITH
CONVERGENT STRABISMUS

TSMU, DEPARTMENT OF EYE DISEASES; G.ZHVANIA
PEDIATRIC ACADEMIC CLINIC

It is presented to evaluate binocular vision of children
(n=120) from 3 to 6 years old. These children have manifest-
ed concomitant convergent strabismus. This contingent of
patients was divided into 4 clinical groups according to risk
factors of the development of binocular vision and 1 control
group. All of the group patients underwent complex treat-
ment.

According to the result of the analysis, the development
of binocular vision is interrupted by severe amblyopia and
convergent strabismus with a vertical component. Working
together of both eyes as a team is less hindered by strabis-
mus, which is developed before the age of 6 months and late
treatment.

CikvilaZe T1. , xinCiaSvili g1.,  cxadaZe S2. ,
jorjikia m1. , oTaraSvili T.1

stazeqsis 75 mg-ian tabletebSi
klopidogrelis gareSe minarevebis
gansazRvra

Tssu, farmacevtuli da toqsikologiuri
qimiis departamenti1, qarTuli   farmacevtuli
sawarmo  ji-em-pis-is xarisxis uzrunvelyofis
laboratoria2

aTeroTrombuli garTulebebi - infarqti da
insulti - dedamiwis mosaxleobis invalidobis da
sikvdilobis erT-erTi ZiriTadi mizezia. Sesabam-
isad, aTeroTrombozis profilaqtika da mkur-
naloba gul-sisxlZarRvTa sistemis paTologiiT
daavadebulTa sicocxlis gaxangrZlivebisa da
cxovrebis xarisxis gaumjobesebis aucilebeli
pirobaa.

Trombis formirebis paTogenezSi aTeroTrom-
bozis samkurnalo preparatebis samizne sami Zir-
iTadi wertilia: Trombocituli rgoli - anti-
agregantebisTvis, sisxlis Sededebis sistema -
antikoagulantebisTvis da fibrini - fibrinoli-
zuri moqmedebis preparatebisTvis.

Trombocitebi pirveli reagirebs aTeroskle-

rozuli folaqis dazianebaze da uzrunvelyofs
koagulaciuri kaskadis amoqmedebas. Tromboc-
itebi  warmoadgens  Trombis formirebisa da an-
TebiTi procesis mastimulebeli humoruli faq-
torebis sinTezis wyaros [1.8.9].

287 randomuli kvlevis metaanaliziT dadge-
nilia, rom aTeroTrombozis profilaqtikis
mizniT antiagregantebis daniSvna 25%-iT amcir-
ebs arafataluri infarqtisa da insultis ganvi-
Tarebis risks. Trombocitebis agregaciis inhib-
itorebi iwvevs TrombocitebiT mdidari koltis
formirebis Seferxebas, an xels uSlis Tromboc-
itebis agregaciis xelSemwyobi qimiuri signaleb-
is moqmedebas [3.6].

antiagregantuli moqmedebis preparatebidan
dReisTvis klinikur praqtikaSi erT-erTi yve-
laze popularulia Tienopiridinebis II Taobis
warmomadgeneli - klopidogreli.

sur.#1. klopidogreli

Trombocitebis agregaciis sxva inhibi-
torebTan SedarebiT, klopidogreli xasiaTde-
ba rigi upiratesobiT:

• klopidogrelis absorbciaze sakvebis miRe-
ba da antacidebi gavlenas ar axdens;

• klopidogreli ukeT gadaitaneba, gacilebiT
metad amcirebs gul-sisxlZarRvTa daavadebis
risks;

• gamovlenilia klopidogrelis pleiotropu-
li efeqtebi: azotis oqsidis warmoqmnis zrda,
C-reaqtiuli cilis donis Semcireba, qsoviluri
faqtoris eqspresiis daqveiTeba, Trombocitul-
leikocituri agregatebis warmoqmnis daTrgun-
va da sxv.[7];

• klopidogreli ar avlens klinikurad mniS-
vnelovan urTierTqmedebas gul-sisxlZarRvTa
sistemis samkurnalod gamoyenebul sxva
preparatebTan [5.11];

klopidogrelis popularobas adasturebs
saqarTvelos farmacevtul bazarze misi Semcve-
li preparatebis mravalferovani nomenklatura.
aRniSnuli preparati qveyanaSi Semodis 43 sax-
elwodebiT 23 qveynis 41 farmacevtuli kompani-
idan [2].

klopidogrelis 75 mg-ian tabletebs, saxel-
wodebiT “stazeqsi”  awarmoebs qarTuli far-
macevtuli sawarmo „ji-em-pi”. stazeqsSi klopi-
dogrelis gareSe minarevebis Tvisebrivi da
raodenobrivi gansazRvra aqtualuri sakiTxia,
vinaidan misi xarisxis, Sesabamisad, efeqtiano-
bisa da usafrTxobis  garants warmoadgens.
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kvlevis mizans warmoadgenda stazeqsis 75 mg-
ian tabletebSi klopidogrelis calkeuli
minarevisa da minarevebis jamis gansazRvra ma-
Ralefeqturi siTxuri qromatografiuli meTo-
diT.

kvlevis obieqtebi:
1) stazeqsis 75 mg tabletebi (mwarmoebeli -

Sps „ji-em-pi”; seria - 204070721; vada - 07.2024)
klopidogrelis standartuli nimuSi, kodi:

35089 -Lot/Batch # RO95GO;
klopidogrelis gareSe minarevi B-s stan-

dartuli nimuSi, kodi: 35087 GMP - Lot/Batch #
RO14S0;

klopidogrelis gareSe minarevi C-s stan-
dartuli nimuSi, kodi: 35088 GMP – Lot/Batch #
GOL5731

kvlevis meTodi:
kvlevis meTods warmoadgenda maRalefeq-

turi siTxuri qromatografia qromatografire-
bis pirobebiT:

sveti:  Chiralcel OJ 4.6 x 250mm; 10m; seriuli
#NOJ00CE-APO41

moZravi faza: n-heptani : eTanoli (85 : 15) #QCL/
09/236

nakadis siCqare: 0.8 ml/wT
deteqtireba: 220 nm
ineqcia: 10 mkl
temperatura: 22°C
eqsperimentuli nawili [4.10]:
1.moZravi fazis momzadeba
850,0 ml n-heptans aTavseben 1000,0 ml teva-

dobis WurWelSi, amateben 150,0 ml uwylo eT-
anols da ureven. miRebuli xsnari ifiltreba am-
wov karadaSi vakuumis safiltravi sistemiT 0.45
m zomis forebis mqone filtriT da gadaaqvT
saTanadod markirebul WurWelSi.

2 qromatografiuli sistemis Sesabamisobis
Sesamowmebeli xsnaris momzadeba:

6,56 mg klopidogrelis da 5,57-6,56 klopi-
dogrelis B da C minarevis standartuli niv-
Tierebebi, gadaaqvT 250,0 ml tevadobis gamzom
kolbSi da xsnian 125,0 ml uwylo eTanolSi. dga-
men magnitur sarevelaze nivTierebis srul gax-
snamde da avseben Wdemde heptaniT.

3.placebos xsnaris momzadeba:
ureven erTgvarovani masis miRebamde: 0,7 g

laqtozas, 1,8125 g mikrokristaluri celuloz-
as (kompreceli M-102), 0,3 g natriumis saxameblis
glikolats, 0,12 g magniumis stearats, 0,28 g
talks, 0,03 g aerosils, 0,156g Semosagarsav
fxvnils (Opadry II Pink). miRebuli masidan iwoneba
257,07 mg placebos fxvnili, rac Seesabameba 100,0
mg klopidogrels. fxvnili gadaaqvT 50,0 ml te-
vadobis gamzom kolbSi, amateben 25,0 ml uwylo
eTanols, anjRreven da avseben Wdemde hepta-
niT, xsnari idgmeba magnitur sarevelaze 15,0 wT.
Semdeg ifiltreba 0,45 m zomis filtrSi.

4. saanalizo nimuSis xsnaris momzadeba:
20,0 tablets awvrilmaneben erTgvarovani ma-

sis miRebamde. saanalizod iwoneba 65,0 mg

dawvrilmanebuli tabletebis masa, rac Seesaba-
meba 177,85 mg klopidogrels. fxvnils gadaitanen
10,0 ml tevadobis gamzom kolbSi, avseben Wdem-
de gamxsneliT. dgamen magnitur sarevelaze 30,0
wT. miRebul xsnari dacentrifugdeba 10,0 wT
3900 br/ wT siCqariT. saanalizod gamoiyeneba
zeda gamWvirvale fena.

5.standartuli xsnaris momzadeba:
saanalizo xsnaris 1,0 ml gadaaqvT 500,0 ml te-

vadobis gamzom kolbSi da avseben Wdemde meTan-
oli/qr.s. wylis (1/1) nareviT.

6. standartuli da saanalizo nimuSis xsnare-
bis qromatografireba ganxorcielda:

gamxsnelis inicireba - 10,0 mkl 3-jer,
placebos xsnaris inicireba - 10,0 mkl 2-jer,
sistemis vargisobis Sesamowmebeli xsnaris

inicireba - 10,0 mkl 3-jer,
standartuli xsnaris inicireba - 10 mkl 2-

jer,
saanalizo nimuSis xsnaris inicireba - 10 mkl

2-jer.

Sesrulebuli gamoTvlebi
klopidogrelis  calkeuli identificirebu-

li da araidentificirebuli minarevebis Sem-
cvelobis gamosaTvleli formula:

X – calkeuli minarevis raodenoba (%);
R

imp
- saanalizo xsnarSi calkeuli minarevis

pikis farTobi;
 R

st
- standartul xsnarSi klopidogrelis

pikis farTobi;

minarevebis jamuri Semcvelobis gamosaTvle-
li formulaa:

X – minarevebis jamuri raodenoba (%);
R

itotalimp
- saanalizo xsnarSi minarevebis pikebis

farTobebis jami;
 R

st
- standartul xsnarSi klopidogrelis pikis

farTobi;

formula minarevebisTvis, romelTa pikis far-
Tobebi ar miiReba mxedvelobaSi:

R
imp

- saanalizo xsnarSi minarevis pikis farTo-
bi;

 R
st
- standartul xsnarSi klopidogrelis

pikis farTobi;
kvlevis Sedegebi
miRebuli monacemebis SetaniT Excel-is Sesaba-

mis programaSi, gamoTvlil iqna stazeqsis 75,0 mg
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tabletSi gareSe minarevebis raodenobrivi Sem-
cveloba. calkeuli minarevisa da minarevebis
jamis gansazRvris Sedegad aRmoCnda minarevi  A
(2S)-(2-qlorfenil )[6,7-dihidroTieno [3,2-
c]piridin-5(4H)-il] ZmarmJava, romlis Semcvelo-
ba 1,2 %-ia (norma   1,2 %). minarevi B (meTil (2S)-
(2-qlorfenil)[4,7-dihidroTieno [3,2-c]piridin-
5(4H)-il] acetati, romlis Semcveloba 0,5%-ia
(norma   0,5 %), minarevi C (meTil ((2R)-(2-qlor-
fenil) [6,7-dihidroTieno [3,2-c]piridin-5(4H)-
il] acetati), romlis Semcveloba 0,394%-ia (nor-
ma  1,5).

aRniSnuli meTodikis gamoyeneba rekomende-
bulia stazeqsisa da klopidogrelis Semcveli
sxva tabletebis xarisxis uzrunvelyofisa da
kontrolisTvis, agreTve, samecniero an praq-
tikuli kvlevisTvis.
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SUMMARY

Chikviladze T.1, Khinchiasvili G1., Tskhadadze Sh2.,
Jorjikia M1., Otarashvili T.1

DETERMINATION OF CLOPIDOGREL
IMPURITIES IN STAZEX 75MG
TABLETES

TSMU, DEPARTMENT OF PHARMACEUTICAL AND
TOXICOLOGICAL CHEMISTRY1;
LABORATORY OF MANAGEMENT OF QUALITY OF
GEORGIAN PHARMACEUTICAL COMPANY “GMP”2

Atherothrombotic complications - heart attack and stroke
- are one of the main causes of disability and death of the
world’s population. Therefore, the prevention and treatment
of atherothrombosis is a necessary condition for prolonging
the life of patients with cardiovascular system and improv-
ing the quality of life.

A representative of the second generation of thienopy-
ridines – Clopidogrel, is one of the most popular
antiplatelet drugs in modern clinical practice.

Clopidogrel 75 mg tablets under the brand name STAZEX
are produced by the Georgian pharmaceutical enterprise
“GMP”. Qualitative and quantitative determination of impu-
rities in STAZEX is an actual issue, since it is a guarantee of
its quality, therefore, effectiveness and safety.

The authors determined individual and total impurities
of clopidogrel in Stazex 75 mg tablets by high-performance
liquid chromatography. As a result of determination of indi-
vidual impurity and the sum of impurities, impurity A was
found to be 1.2% (norm  1.2%). impurity b, - 0.5% (norm 
0.5%). The impurity is 0.394% (norm  1.5).

The use of the developed methodology is recommended
for quality assurance and control of STAZEX and clopidogrel
containing other tablets, as well as for scientific or practical
research.

.
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qronikuli meqanikuri travmiT
gamowveuli eroziul-wylulovani
dazianebebis “Miradont-Gel”-iT
mkurnalobis efeqturobis Sefaseba

Tssu, parodontisa da piris Rrus lorwovanis
daavadebaTa departamenti, qarTul-germanuli
implantaciis centri “HBI-dentImplant”

piris Rrus lorwovani garsis dazianebaTa
erT-erT xSir  mizezs ama Tu im sirTulis stoma-
tologiuri intervencia warmoadgens (2).

piris Rrus lorwovanis eroziul-wylulovani
dazianebis etiopaTogenezSi erT-erT wamyvan
adgils orTodontuli mkurnalobis dros moux-
sneli orTodontuli konstruqciebis gamoyene-
ba warmoadgens (3).

piris Rrus rbili qsovilebis dazianebaTa
Soris sixSiriT me-3 adgili mouxsneli orTodon-
tuli konstruqciebiT ganpirobebul travmas
ukavia, kbilis magari qsovilebis dazianebis da
parodontis daavadebebis Semdeg (5).

mouxsneli orTodontuli konstruqciebiT
gamowveuli dazianebebi klasificirdeba
travmul, eroziul da eroziul-wylulovan da-
zianebebad, rodesac yvelaze xSirad ziandeba
loyebis, enis da tuCebis lorwovani garsi (6).

qronikuli meqanikuri travmis Sedegad Sesa-
Zlebelia ar dairRves epiTeliumis mTlianoba da
Camoyalibdes sisxlCaqceva – hematoma. Tu
epiTeliumis mTlianoba irRveva, viTardeba mt-
kivneuli erozia da wyluli, irgvliv wiTeli in-
filtraciiT, dafaruli fibrozuli nadebiT (1).

avtorebi miuTiTeben (8), rom mouxsneli orT-
odontuli teqnikis gamoyenebis didi xangr-
Zlivobis gamo, mkveTrad uaresdeba pacientis
sicocxlis xarisxi, rac piris RruSi arsebuli
qronikuli diskomfortis Sedegad, mniSvnelo-
van negatiur gavlenas axdens pacientis fizikur
da fsiqologiur mdgomareobaze.

mouxsneli orTodontuli konstruqciebis
gamoyeneba, mniSvnelovnad amcirebs piris Rrus
imunitets, rac, Tavis mxriv, lorwovanis ero-
ziul-wylulovani dazianebaTa progresirebis
mizezi xdeba (7).

travmuli dazianebebi auaresebs pacientis
higienur statuss, radganac mas aReniSneba mt-
kivneuloba kbilebis yoveli gamoxexvis dros.
aseve, qronikuli tkivili arRvevs ReWvis da
sakvebis miRebis normalur funqcias (9).

yovelive zemoTqmulidan gamomdinare, qro-
nikuli meqanikuri travmiT gamowveuli ero-
ziul-wylulovani dazianebebis mkurnalo-
bisTvis aqtualuria iseTi samkunalwamlo saSu-
alebebis gamoyeneba, romelic, erTis mxriv,
moaxdens dazianebis ubnis efeqtur gautkivare-
bas da epiTelizaciis stimulacias, xolo meores
mxriv - lorwovani garsis dacvas xangrZlivi pe-
riodis ganmavlobaSi (9).

kvlevis mizans warmoadgenda qronikuli
meqanikuri travmiT gamowveuli eroziul-wylu-
lovani dazianebebis ”Miradont-Gel”-iT mkurnalo-
bis efeqturobis upiratesobis dadgena qacvis
zeTiT mkurnalobasTan SedarebiT.

“Miradont-Gel” warmoadgens germanuli kompania
“Miradont”-is inovaciur produqts, romelic av-
lens swraf, damamSvidebel da tkivildamayu-
Cebel efeqts. misi gamoyenebis erT-erT Cvenebas
warmoadgens piris Rrus lorwovani garsis ero-
ziul-wylulovani dazianebebis mkurnaloba.
preparati baqteriostatikuri da regenaraciu-
li TvisebebiT xasiaTdeba. mis SemadgenlobaSia
iseTi vitaminebi, rogorebicaa: A, E, C, B

2
, B

3
, B

5
, PP,

agreTve magniumis laqtati, spilenZis glukonati
da TuTiis laqtati. preparatis mcenareul Se-
madgenlebs warmoadgens mdinaris gravilati,
mixaki, Savi elferi, askili, Savi mocxari, primi-
ori da yurZnis eqstaqti. is ar Seicavs spirts,
Saqars da menTols.

masala da meTodebi : klinikuri gamokvleva
da mkurnaloba Cautarda 18-35 w.w. asakobrivi
jgufis 60 pacients (maTgan 36 iyo qali, 24 - ma-
makaci), romelTac aReniSnebodaT, orTodontu-
li mkurnalobis aqtiur etapze, mouxsneli orT-
odontuli konstruqciebiT inducirebuli ero-
ziul-wylulovani dazianebebi. pacientebi aR-
ricxvaze imyofebodnen Tssu-is parodontisa da
piris Rrus lorwovanis daavadebaTa departamen-
tSi da qarTul-germanuli implantaciis centr
“HBI-dentImplant”-Si.

pacientebi daiyo 2 sakvlev jgufad, Ti-
ToeulSi 30 pacienti. orive jgufSi mkurnaloba
tardeboda sayovelTaod miRebuli samkurnalo-
profilaqtikuri RonisZiebebis gamoyenebiT:
piris Rrus profesiuli higiena, sanacia, indivi-
duri higienis wesebis Seswavla da saSualebebis
racionaluri gamoyeneba.

orive jgufis pacientebSi dazianebis ubneb-
is damuSaveba xdeboda 0,2% qlorheqsidinis wy-
alxsnariT. I sakvlevi jgufis pacientebs, anti-
septikuri damuSavebis Semdeg, eniSnebodaT
qacvis zeTiT aplikacia dReSi 5-6-jer, xolo II
jgufis pacientebs - “Miradont-Gel”-is aplikacia 3-
5-jer dReSi. orive jgufSi pacientebs ezRude-
bodaT sakvebis miReba aplikaciidan 30 wT-is gan-
mavlobaSi.

kvlevis Sedegebi - Catarebuli mkurnalo-
bis efeqturoba fasdeboda subieturi da obieq-
turi monacemebis safuZvelze.

subieqturi monacemebis Sefasebisas, gaTval-
iswinebuli iyo Civilebis intensiobis klebis
tendencia, xolo epiTelizaciis procesis Se-
fasebisas - lorwovanis feris, SeSupebis xarisx-
is da morfologiuri elementis zomebis cvlile-
ba.

daWimulobis, wvis, tkivilis kupirebisa da
dazianebis elementis Sexorcebis siCqaris Sede-
gebi warmodgenilia diagramebze (#1, #2 da #3).
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 diagrama #1. daWimulobisa da wvis SegrZnebebis kupireba mkurnalobis periodSi

Catarebuli kvleviT dadginda, rom qacvis
zeTTan SedarebiT, daWimulobisa da wvis SegrZne-
ba ufro swrafad da efeqturad ixsneboda “Mira-
dont-Gel”-iT namkurnaleb pacientTa jgufSi:
pirveli 24 sT-is ganmavlobaSi - 22 vs 0, 24-48 sT-
is intervalSi - 6 vs 0. qacvis zeTiT mkurnalobis
efeqturoba ki ufro mogvianebiT periodSi vlin-
deboda (χ2 (3, n = 60) = 52.62, p < 0.001).

msgavsi tendencia SeiniSneboda tkivilis da
epiTelizaciis efeqturobis kuTxiTac (diagra-

ma #2, #3). ase magaliTad, tkivili “Miradont-Gel”-
iT namkurnaleb pacientTa umravlesobaSi ixsne-
boda mkurnalobis dawyebidan pirveli 24 sT-is
ganmavlobaSi (24 vs 0). mkurnaloba qacvis zeTiT
xasiaTdeboda gacilebiT gviani efeqtiT –
tkivili am jgufSi moixsna mkurnalobis dawye-
bidan 24-48 sT-Si mxolod 4 pacientSi da 48-72 sT
drois intervalSi - maT umravlesobaSi (26 paci-
enti) (χ2 (2, n = 60) = 44.57, p < 0.001).

diagrama #2. tkivilis kupireba mkurnalobis periodSi

diagrama #3. epiTelizaciis siCqare mkurnalobis periodSi
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SUMMARY

Tsintsadze T., Iverieli M., Metreveli T., Abashidze N.,
Gogishvili Kh.

EVALUATION OF THE
EFFECTIVENESS OF THE
TREATMENT OF EROSIVE-
ULCERATIVE LESIONS CAUSED BY
CHRONIC MECHANICAL TRAUMA
USING “Miradont-Gel”

TSMU, DEPARTMENT OF PERIODONTOLOGY AND ORAL
MUCOSAL DISEASES; GEORGIAN-GERMAN
IMPLANTATION CENTER “HBI-DentImplant”

Trauma caused by non-removable orthodontic construc-
tions is in the 3rd place among soft tissue injuries of the oral
cavity. The aim of the study was evaluation the effective-
ness of the treatment of erosive-ulcerative lesions caused
by chronic mechanical trauma using “Miradont-Gel”.

The study showed that the use of “Miradont-Gel” is su-
perior in terms of the effectiveness of both tension and burn-
ing, as well as pain relief, compared to the treatment with sea
buckthorn oil. The same advantage was revealed in terms of
the speed and efficiency of epithelization of erosive-ulcer-
ative lesions caused by chronic mechanical trauma.

WumburiZe T., kalatoziSvili n.,
nemsiwveriZe n., nikuraZe n., TomaZe i.

polipragmaziis SemTxvevebi arteriuli
hipertenziis mkurnalobaSi

Tssu, socialuri da klinikuri farmaciis
departamenti

medikamentebis gamowerisas saqarTveloSi,
iseve rogorc sxva qveynebSi,  arsebobs sxvadasx-
va saxis riskebi [8]. erT-erTi aseTTagania polip-
ragmazia - saWiroebis gareSe didi raodenobiT
medikamentis daniSvna da miReba. evrokavSiris
qveynebSi yoveli 20 receptidan 1 Seicavs Sec-
domas medikamentebis raodenobis mixedviT; ami-
tom eqimis daniSnulebis gadamowmeba damatebiT
uzrunvelyofs mkurnalobis maRal xarisxs [9,10].
klinikur praqtikaSi xSirad erTdroulad ram-
denime preparatis daniSvnaa saWiro. ramdenime
wamlis erTdroulad gamoyenebam SeiZleba gam-
oiwvios gansxvavebuli  farmakologiuri efeqti,
rac dakavSirebulia wamalTaSoris urT-
ierTqmedebasTan. wamlebis kombinaciaSi gamoy-
enebam SesaZloa gamoiwvios farmakologiuri mo-
qmedebis  Secvla, arasasurveli gverdiTi
efeqtebis gamovlena, rac mkurnalobis process

analogiuri suraTi gamovlinda epiTelizaci-
is efeqturobis mxrivac (χ2 (2, n = 60) = 40.80, p <
0.001).

“Miradont-Gel”-iT mkurnalobis efeqti, umrav-
les SemTxvevaSi, vlindeboda uaxloes period-
Si: 1-3 dRis ganmavlobaSi - 18 vs 0, 4-5 dRis gan-
mavlobaSi - 12 vs.8. aqac, qacvis zeTiT mkurnalo-
bis Sedegi gamovlinda dagvianebiT, umravles
SemTxvevaSi - mkurnalobis dawyebidan me-6-me-7
dRes (22 pacienti).

kvlevam aCvena, rom rogorc daWimulobisa da
wvis, aseve tkivilis kupirebis efeqturobis
mixedviT “Miradont-Gel”-is gamoyeneba umjobesia,
qacvis zeTiT mkurnalobasTan SedarebiT; ase-
Tive upiratesoba gamovlinda qronikuli meqani-
kuri travmiT gamowveuli eroziul-wylulovani
dazianebebis epiTelizaciis siCqaris da efeq-
turobis mxrivac.
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arTulebs da amavdroulad seriozul
ekonomikur problemas uqmnis mkurnalobas. lit-
eraturis monacemebiT, aseTi xarvezebis gamosas-
woreblad Catarebuli mkurnalobis xarji daax-
loebiT 136 miliards utoldeba wliurad da me-
tia, vidre kardiovaskulur daavadebebsa da di-
abetis marTvaze erToblivi danaxarji [4,7,9 ].

oficialuri statistikiT, saqarTveloSi hi-
pertenziiT avadoba da sikvdiloba mzardi ten-
denciiT xasiaTdeba da evropis regionSi, hip-
ertenziis gavrcelebis mxriv, erT-erT mowinave
adgilzea [1,2,3,8]. hipertenziis daavadebis mqone
xandazmuli pacientebis mkurnaloba ki
mWidrodaa dakavSirebuli polipragmaziasTan.
pacientebi, eqimis gverdis avliT, xSirad ewevi-
an TviTmkurnalobas, an TviTon cvlian eqimis
mier Sedgenili mkurnalobis sqemas. isini xSirad
mimarTaven afTiaqs da Txoven  farmacevts dax-
marebas.

kvlevis mizans Seadgenda medikamentebis
Warbad da aramiznobriv daniSvnasa da miRebasTan
dakavSirebiT polipragmaziis riskebis warmoCe-
na arteriuli hipetrenziis   mkurnalobis dros.

kvlevis amocanas Seadgenda klinikebSi
klinikuri farmacevtis wvlilis dadgena
polifarmaciisa da wamalTa arasasurveli urTi-
erTqmedebis Tavidan acilebis sakiTxSi.

kvleva mimdinareobda „s/s eveqsis klinikeb-
Si”, gamokiTxul iqna arteriuli hipertenziis
mqone pacientebi. sul  120 respondenti.

agreTve gamokiTxul iqna „s/s eveqsis klini-
kebSi” momuSave sxvadasxva profilis  73 eqimi.
gamoyenebul iqna  ori saxis kiTxvari, romelic
gankuTvnili iyo eqimebis da maTi pacientebi-
sTvis. gamokiTxva atarebda anonimur xasiaTs.

cnobilia, rom asakovan adamianebSi qroniku-
li daavadebis SemTxvevebi ufro maRalia, vidre
axalgazrdebSi. respodentTa umravlesobas
arterul hipertenziisTan erTad hqonda sxva
Tanmxlebi daavadeba, rac zrdida mkurnalobis

procesSi polipragmaziis risks.
SekiTxvaze - TvliT Tu ara, rom Warbad iRebT

medikamentebs? pacientebis 35%-ma upasuxa, rom,
maTi azriT, bevri medikameti aqvs daniSnuli,
25%-ma CaTvala, rom Warbad ar Rebulobs medika-
mentebs, 40% cdilobs ar miiRos bevri medika-
menti.

gamokiTxul respodentTa  63%  iRebda 1-dan
5 medikamentamde, 29% - 6 an 7 medikaments, 7%
iRebda 8-dan 10 medikamentamde, xolo 1% - 10-ze
mets (diagrama #1).

 rac Seexeba pacientTa informirebulobas
wamlis miRebis wesebTan dakavSirebiT, pacient-
Ta 75% ar ecnoba winaswar misaRebi medikamentis
anotacias, 25% ecnoba im gverdiT moqmedebebs,
romlebmac SeiZleba xeli Seuwyos wamalTa arasa-
surveli urTierTqmedebis ganviTarebas.

gamokiTxvis SedegebiT irkveva, rom daniSuleb-
is sisworis gadamowmebisTvis yvelaze xSiri mima-
rTvianoba aris eqimTan da farmacevtTan.

 eqimebis gamokiTxvis Sedegad dadginda, rom
eqimTa 44% dRis ganmavlobaSi iRebda 15-ze met
pacients, 10 pacients iRebda 27%, xolo danar-
Ceni 29% - 10 pacientze naklebs.

savaraudod, eqimebs ar aqvT sakmarisi dro,
rom pacientebs dawvrilebiT ganumarton daniS-
nuleba. gamokiTxul eqimTa 65% mxolod zepir-
sityvierad, xolo 25% - saerTod ar acnobda pa-
cients medikamentebis daniSvnis mizezs da
medikamentebis miRebis wess.   eqimebs miaCniaT,
rom pacienti TviTon gaerkveva daniSnulebaSi,
rodesac waikiTxavs wamlis anotacias.

SekiTxvaze - ramdenad xSirad uniSnavT pa-
cients 5-ze met medikaments? - gamokiTxul  eqim-
Ta umravlesoba,  romelic  dRis ganmavlobaSi
iRebda saSualod 10-15 pacients, pasuxobda, rom
iSviaTad niSnaven 5-ze nakleb medikaments. miRe-
buli pasuxebidan Cans, rom  pacientTa 60%-s eniS-
neba 5-ze meti medikamenti, ramac SeiZleba xeli
Seuwyos polifarmaciis riskebis gazrdas.

diagrama #1. yoveldRiurad ra raodenobis medikaments iRebT?
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aRniSnuli kvleviT dadginda, rom gamokiTx-
ul eqimTa 65% mxolod zepirsityvierad, xolo
25% saerTod ar uxsnis pacients  medikamenteb-
is daniSvnis mizezs. Sesabamisad, pacienti  in-
formirebuli ar aris Tundac wamlis dozis gamo-
tovebiT ganpirobebuli safrTxeebis Sesaxeb.

pacientisTvis daniSnulebis Sedgenisas, klin-
ikis afTiaqis farmacevtis, rekomendaciebs iy-
enebda eqimTa mxolod 11%,  25% iSviaTad mimar-
Tavda farmacevts, xolo 64%, samwuxarod, saer-
Tod ar TanamSromlobda farmacevtTan. aRniSnu-
li gamokiTxviT miRebuli pasuxidan aSkarad
ikveTeba  eqimsa da farmacevts Soris kolabo-
raciis problema.

polifarmaciis problemis gadaWris yvelaze
efeqtur meTodad gamokiTxul eqimTa  52%
eleqtronuli receptebis arsebobas miiCnevda.
xolo klinikuri farmacevtis CarTulobaze mxo-
lod 23% saubrobda, rac mianiSnebs, rom, iseve,
rogorc wina wlebSi, axlac  ara aris gacnobiere-
buli klinikuri farmacevtis mniSvneloba racio-
naluri  farmakoTerapiis ganxorcielebaSi.

SeiZleba davaskvnaT, rom saqarTveloSic,
rogorc sxva ganviTarebad qveynebSi, gadauWrel
problemad rCeba polipragmaziis SemTxvevaTa
sixSire. dRemde ar arsebobs farmakozedamxed-
velobis srulyofili sistema.  sasurvelia Sro-
mis, janmrTelobisa da socialuri dacvis  sami-
nistrom kvlav aamoqmedos meqanizmi, romlis sa-
SualebiTac pacientebi, saWiroebis SemTxvevaSi,
mimarTaven eqspertTa jgufs eqimis daniSnuleb-
is dasazusteblad. agreTve, unda dadges sakiTxi
eqimTan erTad klinikaSi mimdinare farmakoTer-
apiul procesSi klinikuri farmacevtis monawi-
leobis aucileblobaze.
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SUMMARY

Tchumburidze T., Kalatozishvili N., Nemsitsveridze N.,
Nikuradze N., Tomadze I.

POLYPHARMACY CASES IN THE
TREATMENT OF ARTERIAL
HYPERTENSION

TSMU, DEPARTMENT OF SOCIAL AND CLINICAL
PHARMACY

In many countries, including Georgia, there are different
types of risks involved when prescribing medicine. One of
such risk is polypharmacy. The treatment of elderly patients
with arterial hypertension is closely related to this problem.
The aim of this study was to identify the cases of excessive
and inappropriate prescription and administration of drugs
during the treatment of arterial hypertension as well as to
determine the necessity of a clinical pharmacist in clinics to
prevent adverse drug interactions. The research was carried
out in the “Evex” clinic, patients with arterial hypertension
were interviewed. A total of 120 respondents. Most of the
surveyed patients have other concomitant diseases along
with hypertension. 63% of patients confirm that they take up
to 5 medications during the day. 75% of patients don’t read
the annotation of the medication. The survey, conducted for
the doctors clearly showed that 44% of them receive more
than 15 patients per day. Only 65% of the doctors who par-
ticipated in study orally explain the rules of taking medicines
to the patient. Only 11% percent of doctors use the recom-
mendations of the clinic’s pharmacist when prescribing med-
ication. As a result of the research, it was revealed that: until
now, there is no complete system of pharmaco-supervision
to regulate the problem of polypharmacy and it is also vitally
important that the Ministry of Labor, Health and Social Pro-
tection pay more attention to the collaboration between clin-
ical pharmacist and doctor as well as demand the presence
of a clinical pharmacist at the clinic.
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sakiTxis mimoxilva

xarZiani g.2,  mardaleiSvili k.1,2,  makariZe T2.,
RviniaSvili d.2,   javaxiSvili  iv.2

farisebri jirkvlis mikrokarcinoma,
diagnostirebis da qirurgiuli
mkurnalobis menejmenti

Tssu, yba-saxis qirurgiis departamenti1;
Sps. „onkologiis samecniero-kvleviTi centri”2

farisebri jirkvlis papilaruli mikrokarci-
nomis (PTMC) statistikis mzardi  sixSiris miuxe-
davad, PTMC-is mqone pacientebis optimaluri
mkurnaloba mTels msoflioSi kvlav sakamaTo
sakiTxs warmoadgens, amis  Sesaxeb konsensusis
ararsebobis gamo. SemoTavazebuli mkurnaloba
moicavs speqtrs dinamikuri meTvalyureobidan
totalur Tireoideqtomiamde [1,2]. miuxedavad
imisa, rom 2015 wlidan dRemde moqmedi, ameriku-
li Tireoidologiis asociaciis (ATA), ganaxle-
buli gaidlaini rekomendacias uwevs hemiTire-
oideqtomias, rogorc pirveli rigis mkurnalo-
bas. aseve arsebobs aqtiuri, dinamikuri meTvaly-
ureobis midgoma PTMC-is mqone pacientebisTvis.
Tumca, igive gaidlainis rekomendaciiT, ar aris
mowodebuli wvrili nemsiT aspiraciul biofsi-
is warmoeba (FNA)<1 sm zomis kvanZebisTvis, Tun-
dac is saeWvo iyos ultrasonografiulad [3]. am
situaciaSi, gadawyvetileba 1 sm-mde zomis kvan-
Zebze FNAB-is Catarebis sakiTxi wydeba indivi-
durad eqimis gadawyvetilebiT. gansaxilvel Te-
mebi moicavs PTMC-is da prognozul faqtorebs,
konservatiul Terapias da qirurgiul strate-
giebs, rac iTvaliswinebs msoflio organizacie-
bis rekomendaciebs da, aseve, gamyarebulia Cve-
ni klinikuri gamocdilebiT, populaciuri
Taviseburebebis, socialuri da fsiqologiuri
sakiTxebis gaTvaliswinebiT.

bolo sami aTwleulis ganmavlobaSi farisebri
jirkvlis kibo erT-erTi yvelaze swrafad mzar-
di avTvisebiani simsivnea. farisebri jirkvlis
papilaruli kibos (PTC) sixSire daaxloebiT 3-
jer gaizarda, ZiriTadad farisebri jirkvlis
papilaruli mikrokarcinomis (PTMC) sixSiris
gazrdis gamo. saqarTvelos jandacvis saminis-
tros statistikis mixedviT, farisebri jirkvlis
kibo sixSiriT meore adgilzea yvelaze gavrcele-
buli ZuZus kibos Semdeg axalgazrda qalebSi (30-
dan 50 wlamde). janmrTelobis msoflio orga-
nizaciam gamoyo papiluri mikrokarcinoma pirve-
ladi simsivnis zomis mixedviT <1 sm diametriT.
SemoTavazebuli mkurnaloba meryeobs aqtiuri
monitoringidan totalur Tireoideqtomiamde
(TT), romlis Semdegac garkveuli jgufis pacien-
tebSi

,
 aseve, SesaZloa gamoyenebul iqnas radio-

aqtiuri iodiT (RAI) ablacia [4]. amerikis farise-
bri jirkvlis asociacia (ATA) gaidlainSi bolo-
droindeli cvlilebebiT rekomendacias uwevs
lobeqtomias, rogorc pirveli rigis mkurnalo-

bas PTMC-is mqone pacientebisTvis, garda im pa-
cientebisa, romlebic ganekuTvnebian riskis
jgufebs, rogoricaa metastazuri kvanZebi kisris
limfur jirkvlebSi an farisebri jirkvlis ki-
bos ojaxuri istoria [5,6]. ATA-m ganaxlebul da
dRes moqmed gaidlainebSi daamata naklebad agre-
siuli midgoma, aqtiuri meTvalyureoba  ultra-
bgeriTi kontroliT, rogorc alternatiuli mar-
Tvis strategia. Tumca, bolodroindeli ATA
gaidlaini aseve gvirCevs ar Catardes wvrili nem-
siT aspiraciuli biofsia (FNAB)  1 sm zomis saeW-
vo kvanZebSi. magram rogor SeiZleba PMTC-is di-
agnostireba, Tu am kvanZebSi FNAB-s ar Cava-
tarebT? aseT situaciaSi, arc aqtiuri monitor-
ingi da arc qirurgiuli mkurnaloba ar SeiZleba
ganxiluli iyos raime obieqturi monacemebis da
daavadebis verificirebis gareSe.

aqtiuri meTvalyureobis Teoriis dam-
cvelebma wamoayenes hipoTeza, rom PTMC-ebis
umetesoba rCeba mcire zomis kerad da ar gener-
alizdeba klinikurad mniSvnelovan daavadebad
[7,8]. es mosazreba mowodebulia operaciis
Semdgomi SesaZlo garTulebebis Tavidan asac-
ileblad, Tumca statistikur monacemebiT, ris-
ki daavadebis progresirebisa mainc arsebobs
[9,10]. SesaZloa daavadebis metastazireba
moxdes regionul limfur kvanZebSi (aseTi SemTx-
vevebi gvaqvs praqtikaSi), rac, aseve, moqmedebs
gamojanmrTelebis maCvenebelze. garda amisa,
pacientebis garkveuli jgufis moTxovnaa Cau-
tardeT qirurgiuli mkurnaloba, rac garkveul-
wilad fsiqologiur faqtorzec aris damyarebu-
li.

garda amisa, ATA gaidlainebi aRiareben paci-
entis upiratesobis mniSvnelobas gadaw-
yvetilebis miRebis procesSi da isini xazs usva-
men mkurnalobasTan dakavSirebuli avadobisa da
arasaWiro Terapiis minimizacias [11,12]. Tumca,
hemiTireoideqtomia jer kidev aris PTMC-is
mkurnalobis pirveli rigis meTodi mTeli msof-
lios endokrinuli qirurgiis centrebSi.

PTMC-is mimdinareoba, Cveulebriv, asimpto-
muria da iSviaTad vlindeba fizikuri gamokv-
levebiT. PMTC-ebis umetesobis aRmoCena SemTx-
veviT xdeba, rodesac pacienti momarTavs klini-
kas profilaqtikuri kvlevis mizniT. te-
qnologiuri daxvewisa da skriningis programis
CarTvis gamo SesaZlebelia 2-3mm. zomis kvanZeb-
is aRmoCenac. kvanZis zomis garda, ultra-
sonografia, aseve, unda Seicavdes informacias
parenqimis arahomogenurobis, kvanZis orient-
aciis, hipervaskularizaciisa da mikrokalci-
fikaciis Sesaxeb. garda am ukve dadgenili kri-
teriumebisa, aseve, sasurvelia zusti aRwera
farisebri jirkvlis kafsulasTan da traqeasT-
an mimarTebiT. ultrasonografiam,  aseve, unda
mogvawodos informacia centraluri da later-
aluri  limfuri kvanZebis Sesaxeb [13]. Cvens klin-
ikaSi aqtiurad gamoiyeneba „TIRADS” klasifika-
cia, romlis mixedviTac, radiologiuri monace-
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mebiT, kvanZi miekuTvneba riskis jgufs da tar-
deba wvrilnemsian aspiraciul biofsia cito-
logiuri kvleviT. praqtikaSi SezRudulia cen-
traluri limfuri kvanZebis ultrabgeriTi Se-
faseba, rodesac is lokalizdeba farisebri
jirkvlis dorsalurad da kaudalurad. Tumca,
meores mxriv, kisris lateraluri limfuri kvan-
Zebi ufro advilad vizualizdeba.

maRali diagnostikuri sandoobis gamo, ul-
trasonografiuli kontroliT marTva farTod
iqna miRebuli, rogorc pirveladi diagnostikuri
testi farisebri jirkvlis saeWvo kvanZebisTvis.
FNA-s citologiuri gamokvleva saWiroebs kval-
ificiur citologs. aseve, sarwmunobisTvis mi-
zanSewonilia molekulur-genetikuri kvlevis
Catareba. mag., BRAF (V600E) mutaciis gamovlenam
SesaZloa gaamyaros PTC-is citologiuri diag-
nozi. meta-analizSi, BRAF (V600E)-dadebiTi sim-
sivneebis SemTxvevaSi, aseve, xSiria karcinomis
multifokaluroba, eqstraTireoidulad simsiv-
nis zrda da limfuri kvanZebis metastazebi sab-
oloo histopaTologiur SedegebSi [14, 15].

PTMC-is saerTo gamojanmrTelebis 5-wliani
maCvenebeli, arametastazuri daavadebis SemTx-
vevaSi, aRwevs daaxloebiT 99.5%. daavadebis pro-
gresirebis da metastazirebis Sedegad leta-
luri maCvenebeli ar aRemateba 0.5% [16]. Tumca,
gansakuTrebiT maRali riskis mqone pacientebi-
sTvis (ojaxuri anamnezi, daavadebis multi-
fokaluroba), rekomendebulia radikaluri mas-
Stabis qirurgiuli mkurnaloba.

epidemiologiuri reportis mixedviT, asaki
aris prognozuli faqtori farisebri jirkvlis
diferencirebuli kibos mqone pacientebisTvis.
farisebri jirkvlis kiboTi sikvdilianobis
maCvenebeli Seadgens 2.7/100.000 65, 65 welze meti
asakis pacientebSi maSin, rodesac es monacemi
aris mxolod 0.1/100.000 65 welze naklebi asakis
pacientebSi. avadoba metad aris gamoxatuli
qalebSi, vidre mamrobiT sqesSi 5:1.

pirveladi simsivnis zoma ganapirobebs prog-
nozul faqtors. mikrokarcinomas, 5-10 mm diame-
tris fokusiT da 5 mm diametriT an naklebiT, aqvs
limfur kvanZebSi metastazebis (59% - 13%, Sesa-
bamisad) da eqstraTireoiduli invaziis (10% - 3%)
gansxvavebuli sixSire [17,22,23]. eqstraTireoid-
uli invazia  (ETE) aris kidev erTi mniSvnelovani
riskis faqtori. ETE maCvenebeli PTMC-sTvis
meryeobs 2%-dan 21%-mde sxvadasxva kvlevebSi.
es cvalebadoba SeiZleba gamowveuli iyos PTMC-
is sxvadasxva mdebareobiT. farisebri jirkvlis
kafsulasTan axlos arsebuli pirveladi kera
yvelaze xSirad iwvevs eqstraTiroidul gavr-
celebas [24,25]. TNM sistema gansazRvravs T4 daa-
vadebas, rogorc nebismieri zomis simsivnes gavr-
celebiT farisebri jirkvlis kafsulis miRma,
rac niSnavs, rom garkveul SemTxvevebSi, mdebar-
eobis mixedviT, papiluri mikrokarcinomac Sesa-
Zloa mivakuTvnoT T4-s. Soreuli metastazebis
arsebobis SemTxvevaSi prognozi uaresdeba. Tum-

ca, rodesac daavadeba lokalizebulia kisris
limfur jirkvlebSi, tardeba radikaluri qiru-
rgiuli mkurnaloba limfodiseqciiT da Semdgom-
Si radioaqtiuri  iodiT ablacia, rac aumjobe-
sebs prognozs [16].

multifokaluroba asocirdeba simsivnis re-
cidivis ufro maRal maCvenebelTan. kvlevebi
aCvenebs, rom unifokaluri daavadebis mqone pa-
cientTa mxolod 1.2%-s hqonda morecidive kibo
maSin, rodesac recidivis maCvenebeli 8.6%-s aR-
wevda multifokaluri daavadebis mqone pacien-
tebSi. kisris limfur kvanZebSi metastazirebis
riskic  5.6-jer metia multifokaluri dazianeb-
is SemTxvevaSi [25,26].

ATA [4], britaneTis farisebri jirkvlis aso-
ciacia [27] da germaniis zogadi da visceruli
qirurgiis sazogadoeba [29] papiluri mikrokar-
cinomiT daavadebul pacientebSi  rekomendacias
uwevs hemiTireoideqtomiis warmoebas, rogorc
pirveli rigis mkurnalobas. Tumca, farisebri
jirkvlis ojaxuri papilaruli karcinomis dros
(FNMTC) rekomendebulia sruli Tireoideqtomi-
is warmoeba, radgan es ukanaskneli midrekilia
multifokalurobisa da adreuli metastazire-
bisken [30,31,34]. aseve pacientebSi, romlebsac
anamnezSi Catarebuli aqvT radiaciuli Terapia
kisris midamoSi, rekomedebulia Tireoideqto-
mia. farisebri jirkvlis sruli amokveTa
naCvenebia multifokaluri karcinomis diag-
nostirebis SemTxvevaSic [4].

Kim da Tanaavtorebma (koreis mecnierebisa da
maRali teqnologiebis instituti)  gamoikvlia
8676 pacienti (5387 Catarebuli Tireoideqtomia
da 3289 hemiTireoideqtomia) PTMC-iT. meTvaly-
ureobis saSualo periodi - 65 Tve. recidivis
gareSe 5-wliani da 10-wliani gamojanmrTelebis
maCvenebeli Seadgenda 98.1% da 91.8%, Sesabamis-
ad, hemiTireoideqtomiis jgufisTvis da 98.5%
da 97.5% - sruli Tireoideqtomiis jgufisTvis
(p<0.001) [32]. hemiTireoideqtomiis jgufSi diag-
nostirebuli “simsivnuri recidivebis” umeteso-
ba lokalizdeboda farisebri jirkvlis kon-
tralateralur wilSi. multifokaluri karcino-
mebis dros sruli Tireoideqtomia mniS-
vnelovnad amcirebs adgilobrivi recidivis
risks. avtorebma daaskvnes, rom lobeqtomia ar
zrdis loko-regionaluri recidivis risks kon-
tralateralurad. recidivis kontralater-
aluri narCeni wilis usafrTxod marTva SesaZle-
belia sruli TireoideqtomiiT, amitom lobeq-
tomia, unifokaluri daavadebis dros, SeiZleba
iyos usafrTxo operaciuli varianti PTMC -iT
daavadebul pacientebiSi.

2016 wels Gschwandtner da Tanaavtorebis kvle-
vis SedegebiT, PTMC recidivirebis maCvenebeli
hemiTireoeqtomiis Semdeg 1.2%-a, farisebri
jirkvlis kontralateralur wilSi [33]. cen-
traluri limfuri kvanZebSi recidivi Tireoide-
qtomiis Semdeg dafiqsirda pacientebis 0.4%-Si.
am kvlevaSi avtorebma daadgines, rom axalgazr-
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da pacientebs ufro metad uviTardebodaT lim-
fur kvanZebSi daavadebis metastazuri daziane-
ba, rac dakavSirebulia axalgazrda asakSi kargad
ganviTarebul limfodrenaJTan da limfis aqti-
ur pasaJTan. simsivnis mTliani zoma da subkaf-
sularuli lokalizacia aseve mniSvnelovnad
asocirdeba limfuri kvanZebis recidivebTan.
preoperaciulad an intraoperaciulad nanax
metastazur dazianebaze eWvis mitanis SemTx-
vevaSi rekomendebulia qirurgiuli mkurnaloba,
masStabiT strumeqtomia Sesabamisi midamos lim-
fodiseqciiT.

Cvens klinikaSi, papiluri mikrokarcinomis
diagnoziT daavadebul pacientebSi, asakis da
ojaxuri anamnezis gaTvaliswinebiT, ZiriTadad
tardeba damzogveli operaciebi,  masStabiT
hemiTireoideqtomia xidakis rezeqciiT. am dros
vizualizeba xdeba Sebrunebuli nervis da misi
deteqcia neiromonitoringis aparatiT (NEURO-
SIGN-400). nervis deteqciis Semdeg xdeba mobi-
lizeba kisris VI zonis limfuri koleqtoris da
maTi intraoperaciuli eqspresmorfologiiT
Seswavla metastazuri dazianebis gamosaricxad,
radgan metastazuri kvanZis dadgenis SemTxveva-
Si, icvleba operaciis masStabi - sruli Tireoide-
qtomia  SemdgomSi radiaqtiuri iodiT ablaciis
Casatareblad. garda aRniSnuli argumentisa,
aseve, daavadebis mxares limfodiseqcia tarde-
ba, ganmeorebiTi operaciis saWiroebis SemTx-
vevaSi, Sebrunebuli nervis nawiburovani striq-
turebidan ganTavisuflebasTan dakavSirebuli
dazianebis maRali riskis gamo, riTac minimumam-
de mcirdeba nervis gamtareblobis darRvevas-
Tan dakavSirebuli garTulebebi, rogoricaa: dis-
fonia, afonia. Sesabamisad, pacientis sicocxlis
xarisxis SenarCuneba, rasac emsaxureba yoveli
radikaluri samedicino mkurnaloba.

unda aRiniSnos, rom saqarTveloSi diag-
nostirebuli farisebri jirkvlis avTvisebiani
simsivneebis daaxloebiT 80-85% qirurgiuli
mkurnaloba mardaleiSvilis samedicino sentrSi
xorcieldeba. Cveni klinikis 2014-2022ww. monace-
mebiT, farisebri jirkvlis kibos saerTo raode-
noba orive asakobriv jgufSi Seadgenda 4324;

 2014w. dadgenili diagnoziT Catarda 311 ope-
racia - 153 Tireoideqtomia, 158-Tireoideqto-
mia limfodiseqciiT; pacientebis 85,2% (265)
Seadgina qalebma, xolo 14,2% iyo - kaci (46).

 2015 wels Catarda 348 operacia, aqedan 112
Tireoideqtomia, 232 - Tireodeqtomia limfo-
diseqciiT, reoperacia recidivis gamo 4 pacien-
tSi, amaTgan 2 SemTxvevaSi ganxorcielda farise-
bri jirkvlis narCeni qsovilis amokveTa, xolo 2
radikaluri operacia: qalebi Seadgendnen 83,6%
(281), mamakacebi - 16,37% (50).

 2016 wels farisebri jirkvlis kibos gamo
Catarebili operaciebis saerTo raodenobam
Seadgina 442. amaTgan, Tireoideqtomia - 116, 306 -
Tireoideqtomia limfodiseqciiT, 20-reopera-
cia, aqedan - farisebri jirkvlis narCeni qsovi-

lis amokveTa - 5, narCeni qsovilis amokveTa li-
fodiseqciiT-15; 82,80% (366) daavadeba aRiniSna
qalebSi, 17.9% (76) - kacebSi.

2017wels Catarda 486 operacia. amaTgan, Tire-
oideqtomia - 78, 394 - Tireoideqtomia limfodis-
eqciiT, 14-reoperacia, aqedan - farisebri jirkv-
lis narCeni qsovilis amokveTa - 4, narCeni qsovi-
lis amokveTa lifodiseqciiT-10. 84,77% (412) daa-
vadeba aRiniSna qalebSi, 15.22% (74) - kacebSi.

 2018 wels, fjk-is gamo, 601 operacia Catarda:
Tireoideqtomia - 81, Tireoideqtomia limfo-
diseqciiT -502, recidivis gamo - 18 operacia, qali
- 81,86 % (492), mamakaci -18,3% (109).

2019 wels, fjk-is gamo, 636 operacia Catarda:
Tireoideqtomia - 85, Tireoideqtomia limfo-
diseqciiT - 517, recidivis gamo - 34 operacia,
qali - 81,86 % (520), mamakaci - 18,3% (116).

2020 wels farisebri jirkvlis kibos gamo
Catarebili operaciebis saerTo raodenobam
Seadgina 679. amaTgan: hemiTireoideqtomia - 44,
Tireoideqtomia -135, 459- Tireoideqtomia lim-
fodiseqciiT, 41-reoperacia, aqedan - farisebri
jirkvlis narCeni qsovilis amokveTa - 17, narCe-
ni qsovilis amokveTa lifodiseqciiT-24;  82,10%
(560) - daavadeba aRiniSna qalebSi, 17.9% (119) -
kacebSi.

2021 wels farisebri jirkvlis kibos gamo
Catarebili operaciebis saerTo raodenobam
Seadgina 701. amaTgan: hemiTireoideqtomia - 54,
Tireoideqtomia - 143, 431 - Tireoideqtomia lim-
fodiseqciiT, 73-reoperacia, aqedan, farisebri
jirkvlis narCeni qsovilis amokveTa - 26, narCe-
ni qsovilis amokveTa lifodiseqciiT-47;  84,1%
(589) daavadeba aRiniSna qalebSi, 15.9% (112) - ka-
cebSi.

2022 wels farisebri jirkvlis kibos gamo
Catarebili operaciebis  raodenoba am etapze
Seadgens  736. amaTgan: hemiTireoideqtomia - 97,
Tireoideqtomia -147, 429- Tireoideqtomia lim-
fodiseqciiT, 63 - reoperacia, aqedan, farisebri
jirkvlis narCeni qsovilis amokveTa - 22, narCe-
ni qsovilis amokveTa lifodiseqciiT-39;  83%
(528) daavadeba aRiniSna qalebSi, 17% (208) - ka-
cebSi.

klinikaSi, bolo 3 wlis ganmavlobaSi Catare-
buli kombinirebuli damzogveli operaciebis
statistikuri maCvenebeli aseTia:162 pacientTan
dagegmili iyo operacia - hemiTireoideqtomia
kisris VI zonis limfodiseqciiT, intraoperaci-
uli morfologiuri kvleviT. 17  pacientSi in-
traoperaciuli saswrafo morfologiuri kvlev-
iT gamovlenil iqna mikrometastazis arseboba,
ris gamoc moxda operaciis masStabis cvlileba -
Catarda Tireoideqtomia kisris centraluri
limfodiseqciiT, xolo 145  pacientSi Catarebul
iqna qirurgiuli mkurnaloba damzogveli meTo-
diT. yoveli maTgani imyofeba dinamikuri
dakvirvebis qveS.

mardaleiSvilis samedicino centri, rogorc
Tav-kisris da onkologiuri qirurgiuli klini-
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ka, pacientebisTvis umetes SemTxvevaSi warmoad-
gens saboloo rgols, radgan pacienti klinikaSi
xvdeba qirurgiuli mkurnalobis mizniT, rogorc
pirveladad, aseve sxva dawesebulebebSi diag-
nostirebis Tu arasrulfasovnad Catarebuli
mkurnalobebis Semdeg. Sesabamisad, anamnezis
Seswavlisas  SesaZlebelia  srulyofili  anal-
izi daavadebis dawyebidan operaciamde da oper-
aciis Semdgom, diagnozis morfologiuri veri-
fikaciiT. aqedan gamomdinare, Cveni midgoma
farisebri jirkvlis paTologiebis diagnos-
tikis, mkurnalobis meTodebis, drouli qiru-
rgiuli mkurnalobis  Cvenebisadmi da operaciis
masStabis dagegmvis sakiTxSi gansxvavebulia. amas
adasturebs is faqtic, rom 2014-22 wlebSi klin-
ikaSi Catarda 235 reoperacia farisebri jirkv-
lis daavadebis gamo.
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Hemithyroidectomy, according to surgical societies guide-
lines, is still the therapy of choice in patients with papillary
microcarcinoma, with excellent results and a very low com-
plication rate. The disease can be treated only by surgery.
And active monitoring should be carried out only under well-
defined and controlled conditions. Total thyroidectomy is
indicated in patients with multifocal carcinoma, extrathyroi-
dal tumor growth, hereditary tumors (FNMTC), as well as in
children and adolescents. In our case, systematic lym-
phadenectomy is provided according to radiological indica-
tions or in case of suspicion of metastatic damage to lymph
nodes detected intraoperatively, however, in case of relapse
disease, due to the high probability of recurrent nerve dam-
age due to reoperation and the advantage of frozen section
pathology examination of intraoperative lymph nodes, the
latter is actively used to increase the rate of further recovery
in patients of our clinic and in order to maintain the quality of
life.

javaxaZe r. 1,  cimakuriZe mar. 2,
xatiaSvili n.1,  CigogiZe x.1,  RvaberiZe o1.

pesticidebiT gamowveuli
janmrTelobis efeqtebi

n. maxvilaZis saxelobis Sromis medicinisa da
ekologiis s/k instituti1; Tssu, kvebis,
asakobrivi medicinis, garemosa da profesiuli
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mcenareTa dasacavad msoflioSi aprobirebu-
lia pesticidebis gamoyeneba. pesticidebi - qimi-
uri an biologiuri saSualebebia, romlebic gam-
oiyeneba mcenareTa daavadebebisa da maTi gadam-
tanebis, mavneblebisa da sarevela mcenareebis,
Senaxuli soflis meurneobis produqciis da-
zianebis da mavneblebis, mRrRnelebis, cxovel-
Ta parazitebis winaaRmdeg, aseve, mcenareTa zr-
dis regulirebisTvis; mosavlis aRebis win mcen-
areTa foTlebis mosacileblad (defoliantebi),
mcenareTa foTlebis Sesaxmobad (desikantebi),
sacavebis, sawyobebis, niadagis, mcenareTa da
fitosanitariul kontrols daqvemdebarebuli
sxva produqtebis gausnebovnebisTvis.

pesticidebi gamoiyeneba ZiriTadad baRebSi
da bostneuli kulturebis mavneblebisagan dasa-
cavad. amJamad cnobilia ramdenime aTasi fos-
fororganuli nivTiereba; maTi sayovelTao pop-
ularoba ganpirobebulia maRali inseqticiduri
aqtivobiT, moqmedebis farTo speqtriTa da
siswrafiT, biologiur areebSi mcire mdgradobi-
Ta da daSlis Semdeg aratoqsikur nivTierebaTa
warmoqmniT, aseve metabolizmis siswrafiTa da
adamianis organizmSi kumulaciis mcire unariT.
mevenaxeobaSi xSirad gamoiyeneba fosfororgan-
uli da qlororganuli pesticidebi.

fosfororganuli naerTebi gamoiyeneba
mrewvelobaSic - madnebis flotaciisas, polimer-
izaciisa da organuli sinTezis procesSi, gamxs-
nelebis, cecxlgamZle plastmasis warmoebisas
da a.S. sayofacxovrebo pirobebSi balonuri aero-
zolebis (sprei) saxiT isini farTod ixmareba bu-
zebis, koRoebis da sxva mwerebis gasanadgure-
blad.

qlororganuli naerTebi xangrZlivi drois
manZilze ar iSleba arc wyalSi, arc niadagSi ar-
sebuli mikroorganizmebis zegavleniT da aseve
mdgradni arian rogorc cxovelebis, ise adami-
anis fermentuli sistemebis mimarT. am nivTier-
ebebs gaaCniaT Zalze maRali lipotropuloba,
TandaTanobiT gadaadgildebian kvebiT jaWvebSi
da sabolood xdeba maTi deponireba sxvadasxva
cxovelis, Tevzisa Tu frinvelis cximovan qso-
vilSi.  qlororganuli naerTebi  ar iSleba kuli-
nariuli damuSavebis dros, dadgenilia maTi da-
grovebis SesaZlebloba adamianis RviZlsa da
Tavis tvinSi [2,3].

pesticidebis moqmedeba ganpirobebulia bi-
ologiuri aqtivobiT da toqsikurad moqmedebs
aramarto mavneblebze, aramed sxva organizme-
bzec, maT Soris adamianze [2,4].
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fosfororganuli naerTebi ganekuTvneba in-
seqticidebis yvelaze farTod gavrcelebul
klass, riTac ganpirobebulia moSxamvebis maRa-
li maCvenebeli. mag., aSS-Si yovelwliurad reg-
istrirdeba 10000-mde mwvave moSxamva, maT Soris
letaluri gamosavliTac. moSxamvebisa da leta-
lur gamosavalTa sixSire kidev ufro metia gan-
viTarebad qveynebSi, sadac ar aris saTanado kon-
troli Sxamqimikatebis gamoyenebis, Senaxvis da
gayidvis pirobebze [5].

moSxamva SesaZlebelia, pesticidebiT dabin-
Zurebuli produqtebiTa da wyliT, profesiuli
saqmianobisas an suicidis mcdelobisas. fos-
fororganuli pesticidebi warmoadgens maRal-
toqsikur nivTierebebs, rac vlindeba adamianis
organizmze rig SemTxvevaSi sistemuri, xolo Zir-
iTadad - mkveTri neirotoqsikuri efeqtiT. [1,2]

qlororganul naerTebs yuradReba miaqcies
mecxramete saukunis Sua wlebSi qloroformis
sinTezis Semdeg, romelmac farTo gamoyeneba
hpova medicinaSi, rogorc sanarkozo saSualebam.
mravali wlis ganmavlobaSi Catarebulma kvleveb-
ma gamoavlina qlororganuli naerTebis praq-
tikulad yvela saxis toqsikuri (encefalo-, kar-
dio-, hepato- da nefrotoqsikuri) moqmedeba,
ris Semdegac iqna miRebuli gadawyvetileba maTi
samedicino praqtikidan amoRebis Sesaxeb [2].

Sromis mizans warmoadgenda institutSi
arsebuli masalis (mevenaxeebis profilaqtikuri
samedicino gasinjvebis da avadmyofobis isto-
riebis dokumentaciis) retrospeqtuli analizi.

Telavis raionSi Catarebuli profilaqtikuri
samedicino gasinjvebis masalebSi warmodgenili
sawarmoo garemos sanitariul-higienuri monace-
mebiT, mevenaxeebi ganicdidnen fosfororganu-
li da qlororganuli pesticidebis zemoqmede-
bas, rac iwvevda dasaqmebulebis janmrTelobis
mdgomareobis darRvevebs. dasaqmebulebze mo-
qmedebda samuSao garemos faqtorTa speqtri:
pesticidebis aerozolebi, maRali temperatura,
fizikuri Sroma. agreTve,   sacxovrebeli pirobe-
bi. venaxebis dasxurebis Semdeg, samuSao zonis
haerSi pesticidebis koncentracia 8-9-jer
aRemateboda zRvrulad dasaSveb koncentracias
(zdk), xolo samuSao zonis haerSi pesticidebis
dasxurebidan 3-5 dRis ganmavlobaSi xdeboda
(zdk) Semcireba, meeqvse dRes ki samuSao zonis
haerSi pesticidebis raodenoba haerSi ar aRin-
iSneboda.

 kvlevisas Seswavlili iqna  353 mevenaxes jan-
mrTelobis mdgomareoba. 353 gamokvleulidan
83.5% iyo 50 wlamde asakis kaci, samuSao staJiT
10 da meti weli.

 dadginda, rom gamokvleulTa umetesoba (193)
iyo janmrTeli, nawili ki (48 mevenaxe) - saeWvo
pesticidebiT qronikul intoqsikaciaze.

 perioduli samedicino gasinjvis SedegebiT,
SemTxvevaTa sixSiris mixedviT, pirvel  adgilze
iyo gul-sisxlZarRvTa sistemis paTologia,
gamoxatuli arteriuli hipertenziiT; Semdeg -

kuW-nawlavis sistemis dazianeba qronikuli qo-
lecistitis da gastritis saxiT, xSirad qroni-
kuli hepatitiT; Semdeg - nervuli sistemis dis-
funqcia, gamoxatuli vegetodistoniiT da
zogjer zemo kidurebis angionevroziT.

 profilaqtikuri samedicino gamokvlevebis
SedegebiT SerCeul 48 mevenaxes Cautarda klin-
ikaSi gaRrmavebuli kvlevebi, vinaidan maT miiC-
nevdnen saeWvod profesiul daavadebaze. maTgan
98,6% iyo kaci, 50 wlis  asakis  (75%), pesti-
cidebTan muSaobis 10 da meti wlis staJiT (77%).
gamokvleuli avadmyofebis ZiriTadi Civilebi
iyo  Tvalis lorwovani garsis, saxis da kidureb-
is kanis gaRizianeba; Tavis tkivili, Tavbru, of-
lianoba, gulis friali, arteriuli wnevis mo-
mateba, mSrali xvela, yru da/an SeteviTi xasia-
Tis tkivili muclisa da marjvena ferdqveSa are-
Si, Rebineba.

 gamokvleul avadmyofTa Soris yuradRebas
iqcevda nervuli sistemis dazianebis sixSire -
91,6%, rogorc centraluri (gansakuTrebulad
xSirad (33,3%) dadginda discirkulaciuri ence-
falopaTia), aseve vegetatiuri nervuli siste-
mis (vegetodistonia - SemTxvevaTa 29.1%, nevras-
Tenia - 18,7%, vegeto-sisxlZarRvovani distonia
- 10,4%). meore adgilze, SemTxvevaTa 68,9%-Si,
iyo simptomatika, damaxasiaTebeli kuW-nawlav-
is traqtisTvis - qronikuli gastritis (35%),
qronikuli qolecistitis (14,5%) da gansakuTre-
biT maRali sixSiriT, qronikuli hepatitis (23%)
- RviZlis yvela ZiriTadi funqciis moSliT. gul-
sisxlZarRvTa paTologia gamovlinda 43,9% da
warmodgenili iyo  arteriuli hipertenziiT
(26%), aTerosklerozuli kardioskleroziT
(18,7%); saxis kanis da gansakuTrebiT xelebis
artificiuri profesiuli dermatiti -gamovlin-
da 14,5%, xolo kvinkes daavadeba (profesiuli
xasiaTis) - 4,1 %. sasunTqi sistemis daavadebebi
daudginda gamokvleulTa 12,3% da warmodgeni-
li iyo qronikuli toqsikuri pnevmoniis (4,1%),
profesiuli bronquluri asTmis (4,1%) da qron-
ikuli bronqitis (4,1%)  diagnozebiT, dadas-
turebuli garegani sunTqvis funqciis
maCveneblebis  cvlilebiT.

 15 pacientidan, romelTac aReniSnebodaT
pesticidebiT msubuqi da saSualo simZimis into-
qsikacia, 12 (80%) daudginda Tirkmelebis par-
cialuri funqciis daqveiTeba, xolo 10-s (66,6%)
milakebSi reabsorbciis daqveiTeba. izotopuri
renografiis kvlevebis maCveneblebi miuTiTeb-
da Tirkmlis funqciis daqveiTebaze gaxangr-
Zlivebuli sekretoruli faziT (5 SemTxveva -
33,3%).

amgvarad, pesticidebiT intoqsikaciis dros,
klinikuri da funqciuri kvlevebis safuZvelze,
Sardgamomyofi sistemis mxriv,  pacientebis um-
ravlesobaSi - 80% aRiniSneboda Tirkmelebis
funqciuri cvlilebebi gorglovani filtraci-
is daqveiTebiT.

mxedvelobiTi analizatoris funqciis cvli-
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lebebi gamoxatuli iyo fiziologiuri skotomis
zomis momatebiT (40,7%)  da sibnelisadmi adapt-
aciis zRurblis momatebiT  (33,3%), iSviaTad
(29%) viTardeboda mxedvelobis velis Seviwroe-
ba TeTr ferze. vinaidan ar iyo lokaluri organ-
uli dazianebiT gamowveuli mxedvelobis fun-
qciis darRveva, unda vivaraudoT, rom organizm-
Si mimdinare es cvlilebebi pesticidebis to-
qsikuri zemoqmedebis Sedegad ganviTarda.

Catarebuli retrospeqtuli analizis safuZ-
velze SeiZleba davaskvnaT, rom Telavis raion-
Si venaxebis Sewamvlisas gamoyenebuli pesti-
cidebis kompleqsi politropuli moqmedebis
Sxamia, romelic azianebs centralur nervul da
gul-sisxlZarRvTa sistemebs, amasTan aqvs  hepa-
to- da nefrotoqsikuri efeqti, rac vlindeba
sxvadasxva somaturi daavadebis saxiT; pesti-
cidebis gamoyenebis procesi xasiaTdeba samuSao
zonis haerSi misi raodenobis momatebiT. gamoy-
enebidan  meeqvse dRes haerSi pesticidebis kval-
ic ar aRiniSneba.

SxamqimikatebTan muSaobisas janmrTelobis
darRvevebis prevenciis mTavar amocanas war-
moadgens: dasaqmebulTa Sromis sruli usafrTx-
oebis uzrunvelyofa; Sxamqimikatebis higienuri
SerCeva da normebis dacva, momuSaveTa uzrun-
velyofa spectansacmliT, fexsacmliT, xelTaT-
manebiT, respiratorebiT, airwinaRebiT da spe-
cialuri saTvaleebiT [6]. didi mniSvneloba eni-
Weba samkurnalo-profilaqtikuri RonisZiebeb-
is Catarebas: winaswar da peroidul samedicino
gasinjvebs, aucilebel aRdgeniT mkurnalobas da
dispanserul meTvalyureobas. intoqsikaciis ga-
datanis Semdeg saWiroa xangrZlivi dietoTera-
pia lipotropuli nivTierebebiT, kalciumiT da
vitaminebiT mdidari sakvebi produqtebiT.
saWiroa avadmyofTa janmrTelobis mdgomareo-
bis monitoringi da kurortuli mkurnaloba.

pesticidebTan kontaqti winaaRmdeg-
naCvenebia orsuli qalebisa da meZuZuri dedeb-
isTvis, 18 wlamde asakis pirebisTvis. pesti-
cidebTan kontaqti agreTve ukunaCvenebia im pir-
TaTvis, romelTac aReniSnebaT:

• centraluri an periferiuli nervuli siste-
mis daavadebebi,

• kuWis, RviZlis da sanaRvle gzebis qroniku-
li daavadebebi,

• alergiuli daavadebebi,
• narkomania da toqsikomania,
• zemo sasunTqi gzebis qronikuli daavadebe-

bi.
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In order to protect plants from harmful organisms are
used the chemical substances, so-called pesticides. The ef-
fect of pesticides is due to biological activity and has a toxic
effect not only on harmful organisms, but also on other or-
ganisms, including humans. Phosphororganic and chloror-
ganic pesticides are often used in viticulture.

The aim of the work was a retrospective analysis of the
data of the clinical department (occupational department) of
the institute - preventive medical examinations conducted in
the Telavi region and medical cards of the growers in the
clinic. Based on the retrospective analysis, it can be con-
cluded that the complex of pesticides used is a polytropic
poison that causes central nervous system, cardiovascular,
hepatotoxic and nephrotropic effects and the development
of various somatic diseases. The process of pesticide spray-
ing is characterized by an increase in its amount in the air of
the working area, and it is not observed in the air on the sixth
day.When working with poisonous chemicals, the main task
is to ensure the complete safety of employees and monitor-
ing their health.
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Introduction.  The genus Allium belongs to family Alli-
aceae. The plants of the genus Allium are very important
herbaceous plants. This genus involves up to 1233 species,
growing especially in the northern hemisphere.[1] Among
them, 70 species grow in the Caucasus region and 35 species
are described in Georgia, among which 7 species are endem-
ic for the Caucasus region and 5 species are endemic to
Georgia [2]. Garlic (Allium sativum L.), onion (Allium cepa
L.), shallot (Allium ascalonicum L.), chive (Allium schoeno-
prasum L.), and leek (Allium porrum L.), as the common
members of the Allium genus, have been historically used as
edible vegetable, medicinal, and ornamental plants for a long
time[3]. Furthermore, they are vital to human development
and life and have significant roles in agriculture, breeding,
medicine, and the food industry. For instance, garlic and
onion have long been used in folk medicine to treat tumors,
cholera, dysentery, intestinal worms, and migraines as well
as fevers, bites, and headaches[4].According to the ancient
Georgian books of traditional medicine “Karabadini” and
“Iadigar-Daudi” plants of Allium species were widely used
in folk medicine as antifungal, antiseptic and antibacterial
remedies[5], [6]. Different types of secondary metabolites,
including as flavonoids, anthocyanins, saponins, phenolic
acids, amino acids, glutamyl peptides, minor organic acids,
fatty acids, steroids, vitamins, and nucleosides, have been
discovered in the major Allium species. Among these, saponins
and flavonoids have also been shown to have substantial
activity[7]. Flavonoids play a variety of biological activities
in plants, animals, and bacteria. Flavonoids protect plants
from different biotic and abiotic stresses and act as unique
UV filters[8]. Many studies have suggested that flavonoids
exhibit biological activities, including anti-allergenic, antivi-
ral, anti-inflammatory and vasodilating actions. However,
most interest has been devoted to the antioxidant activity of
flavonoids which is due to their ability to reduce free radical
formation and to scavenge free radicals[9]. Steroidal sapo-
genins and saponins have been identified so far in over 40

different Allium species. Several studies describe the phar-
macological effects of steroidal saponins. Promising anti-
fungal, cytotoxic, anti-inflammatory, antithrombotic, and
hypocholesterolemic actions were demonstrated by several
of them. Most significantly, these substances serve as sub-
strates for the synthesis of steroid hormones and medica-
tions[10]. Thin Layer Chromatography (TLC) is frequently
used to obtain and characterize secondary metabolites that
is present in herbal medicines. The TLC method can be used
to analyze both the active compound in the plant and the
quality of medicinal plant. Because it is an easy, inexpensive,
and quick way to do qualitative analysis, TLC with UV lamp
detection and color reagents is widely used[11]. Spectro-
photometry methods are practical, simple, and very less ex-
pensive, making them preferable for specification testing.
Because of the weak absorbance of saponins, a colorimetric
determination is used for their evaluation[12]. The aim of
this research was to investigate, for the first time, total fla-
vonoid content, total ash of plant material and to elaborate
method for quantification of total furostanolic saponin con-
tent of the plant genus Allium: Allium saxatile M. Bieb, Sect.
Oreiprason F. Hern and Allium ponticum Miscz, Sect. Alli-
um, growing in Georgia.

Materials and Methods
Plant material.
The objects of the research were plants Allium saxatile

and Allium ponticum growing in Georgia. The whole plants
of A. saxatile and A. ponticum were collected, respectively,
in Racha and Javakheti, regions of Georgia[13].

Extraction and fractionation.
Extraction and fractionation was performed according to

previously published article[13]. Quantification of furostan-
olic glycosides in plant material and crude extract of A. sax-
atile and A. ponticum.

Preparation of reference solution.
Furostanolic glycosides were quantified using UV/VIS

spectrophotometry (UV/VIS spectrophotometer model:
Nanolytik NanoSpec 2). A calibration curve was elaborated
using Protodioscin standard. 2.5 mg/ml, 5 mg/ml, 10 mg/ml,
15 mg/ml, 20 mg/ml and 25 mg/ml solution of Protodioscin
was prepared using the mixture of water and PDAB (para-
Dimethylaminobenzaldehyde) with 1:1 proportion. Obtained
solutions were diluted 100x times to obtain final 25 ìg/ml, 50
ìg/ml, 100 ìg/ml, 150 ìg/ml, 200 ìg/ml and 250 ìg/ml concentra-
tions. Prepared solutions were heated to 57.5-58.5 °C for 2
hours. After 2 hours the solution was cooled down to room
temperature and absorbance was measured at wavelength
518 nm. Mixture of water and PDAB (para-Dimethyl-amino
benzaldehyde) with 1:1 proportion heated for 2 hours was
used as a compensation solution. All the solvents and refer-
ence standards used in this research were obtained from,
Sigma-Aldrich.

Figure 1. A-Calibration curve of Protodioscin; B- Calibration curve of Quercetin
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Plant material preparation.
2.5 g of each plant was put in flask, 50 ml 80%methanol

was added and was heated for 1 hour. After 1 hour, solution
was cooled down to room temperature and 10 ml of solution
was transferred to 50 ml volumetric flask and volume was
filled with 80% methanol (solution “A”). 5 ml of solution A
was transferred to 25 ml volumetric flask and 5 ml of PDAB
(para-Dimethylaminobenzaldehyde) was added (solution
“B”). Prepared mixtures were heated to 57.5-58.5 °C for 2
hours. After 2 hours the solution was cooled down to room
temperature and absorbance was measured at 518 nm. Solu-
tion A and 4N HCl methanolic solution was used as a refer-
ence.

Crude extract solution preparation.
0.25 g of crude extract was dissolved in 50 ml 80% meth-

anol using ultrasonic water bath. 10 ml of solution was trans-
ferred to 50 ml volumetric flask and volume was filled with
80% methanol (solution “A”). 5 ml of solution A was trans-
ferred to 25 ml volumetric flask and 5 ml of PDAB (para-
Dimethylaminobenzaldehyde) was added (solution “B”). Pre-
pared mixtures were heated to 57.5-58.5 °C for 2 hours. After
2 hours the solution was cooled down to room temperature
and absorbance was measured at 518 nm. Solution A and 4N
HCl methanolic solution was used as a reference.

The content of furostanol glycosides (X, %) was calcu-
lated by the formula:

C – content of furostanolic glycosides according to cal-
ibration curve, g;

a – mass of material aliquot, g;
b - moisture content in raw material and crude extract, %.
K - Correction coefficient on acid titer-0.98;
TLC of furostanolic saponins
Furostanol glycosides were identified in caltrop herb by

thin-layer chromatography (TLC).
Sample preparation: samples were prepared with 50 mg/

ml concentration, dissolved in methanol.
Plate: Silica gel F

254
 Merck, size 20*20 cm on glass sub-

strate.
Mobile phase: Mixture of solvents: Dichloromethane:

methanol: water (30:12:2).
After sample application the plate was dried on air for

about 5–10 minutes and put in a chamber.

When the solvent reached the plate front, the TLC chro-
matogram was taken out, dried on air and spots were ob-
served after sprinkling with p-dimethylamine benzaldehyde
solution and then heating at 105°C.

Sample volume: Experimental solution 50 μl.
Developer reagent: p-dimethylamine benzaldehyde so-

lution (0,5 g p-dimethylamine benzaldehyde was dissolved
in 25 ml concentrated hydrochloric acid and 25 ml methanol),
heating was done at 105°C.

TLC of flavonoids
Presence of flavonoids was evaluated using TLC.
Sample preparation: samples were prepared with 50 mg/

ml concentration, dissolved in methanol.
Plate: Silica gel F

254
 Merck, size 20*20 cm on Aluminum

substrate.
Mobile phase: Mixture of solvents: Ethyl acetate: For-

mic acid: Acetic acid: water (100:11:11:26)
After sample application the plate was dried on air for

about 5–10 minutes and put in a chamber.
When the solvent reached the plate front, the TLC chro-

matogram was taken out, dried on air and spots were ob-
served after sprinkling with 2-aminoethyl Diphenylborinate
and observed under visible light and after 366 nm wave-
length.

Total flavonoid content quantification
The total flavonoid content of total extract and fractions

were quantified as described in the article[14]. An aliquot of
0.5 ml of solutions with 1 mg/ml concentrations and Querce-
tin standard solution with different concentration (10-320 ìg/
ml) were mixed with 2 ml distilled water and 1.5 ml 5%-NaNO

2
after 5 minutes, 10% AlCl

3
 was added and after 6 minutes 1M

NaOH was mixed. Absorbance was measured at 510 nm wave-
length and the outcome data were expressed as mg/g of
Quercetin equivalents in milligrams per gram (mg QE/g) of
dry extract. All experiments were performed in triplicate.

Determination of ash
About 1 g of each plant were accurately weighed in a

previously ignited and tared crucible. The material was spread
in an even layer and ignited it by gradually increasing the
heat to 500 °C until it is white, indicating the absence of
carbon. The crucible was cooled in desiccator and weighed.
The content of total ash was calculated in % of air-dried
plant material[15]. Quantification was performed in triplicate.

 Results and discussion

Figure 2. A-TLC of furostanolic saponins: 1-Crude extract of A. ponticum; 2-Crude extract of A. Saxatile; B-TLC of fla-
vonoids under 366 nm wavelength
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Steroidal compounds isolated from Allium plants mainly
include steroidal saponins and sterols. Steroidal saponins
are a kind of important chemical component in Allium plants
and mainly exist in bulbs. More than 100 steroidal saponins
have been isolated from species of Allium plants. They in-
clude approximately 58 spirostanol saponins, 32 furostanol
saponins, and 11 cholestane (open-chain) saponins. The
sugar residues in the saponins of Allium spp. are mainly
composed of linear or branched glucose (Glc), rhamnose,
galactose (Gal), xylose, and arabinose units[10]. Allium sa-
ponins are mostly mono- or bidesmosides, however a trides-
modic cholestane glycoside has been reported in the bulbs
of A. macleanii[16]. From allium species Tigogenin, Diosge-
nin, Neotigogenin, â-Chlorogenin, Agigenin, Eruboside B
and many other saponins were isolated[17], [18].

The TLC analysis of crude extract of A. ponticum and A.
saxatile revealed existence of furostanolic glycosides as pink
spots, after revelation with para-Dimethylaminobenzalde-
hyde solution (Ehrilich’s reactive) (Figure 2.A). This result
shows that A. saxatile crude extract contains more furostan-
olic saponins than A. ponticum.

The calibration curve of for the quantification with spec-
trophotometry method presented a coefficient of determina-
tion of R2 = 0.9966, this indicates that there is significant
correlation between the different concentrations of Proto-
dioscine (ìg/ml) and absorbance (Figure 1.A).

Table N1
Quantification of furostanolic glycoside content

Flavonoids are secondary metabolites with antioxidant
activity, the potency of which depends on the number and
position of free OH groups[9]. Flavonoid compounds are
widely distributed in plants. They mainly include flavonoids,
flavonols, flavones, flavanones, isoflavonoids and antho-
cyanidins[19]. Allium species are rich with flavonoids, for
example: Kaempferol, Quercetin, Myrcetin, Isorhamnetin,
Quercetin-7,42 -diglucoside etc[18].

Quantitative determination of flavonoid content in total
extract and fractions of plants A. saxatile and A. ponticum
was performed using aluminum chloride in a colorimetric
method. The results were derived from the calibration curve
(y = 0.0006x + 0.0098, R² = 0.9996. Figure 1.B) of Quercetin
(10-320 ìg/ml). and exposed in quercetin equivalents (QE)
per gram dry extract weight (Table 2). According to the re-
sults we see that, total flavonoid content for crude extract of
A. saxatile, is 11.07 QE/g and highest concentration TFC
among the fractions was observed in fraction A.S.F2, ob-
tained with 50% methanol_21.49 QE/g, in case of crude ex-
tract of A. ponticum, total flavonoid content was 13.08 QE/g,
studying the fractions showed that TFC concentration is
higher in A.P.F3 fraction, which is obtained with 100% meth-
anol_16.28 QE/g.

Flavonoid content of both plants was observed using
TLC analysis (Figure 2.B), existence of flavonoids was re-
vealed after spraying with 2-aminoethyl Diphenylborinate
solution, as yellow-green spots. Comparing the TLC resul-
tats of fractions we see that for A. Saxatile, fraction A.S.F2 is
rich with flavonoids, in case of A. ponticum fraction A.P.F3
is richer. Same results were found after determination with
UV spectrophotometer.

Conclusions
In this research, secondary metabolites, from the plants

A. saxatile and A. ponticum, such as furostanolic saponins
and flavonoids were characterized using TLC. Furostanolic
saponins were identified as pink spots under visible light
and flavonoids_as a yellow - green spots under 365 nm wave-
length. Total flavonoid content for both plants and extracts
and quantification of furostanolic saponins was done using
UV-vis spectrophotometry. The quantity of furostanolic sa-
ponins were determined using Protodioscine as a standard
solution and flavonoids using Quercetin. Research method-
ology for identification and quantification of furostanol gly-
cosides in Allium saxatile and Allium ponticum were pro-
posed for firs time and will be used for standardization of
described plants.

References:

[1] Registry-Migration.Gbif.Org, “GBIF Backbone Tax-
onomy.” GBIF Secretariat, 2021. doi: 10.15468/39OMEI.

[2] R. Gagnidze, Vascular Plants of Georgia a nomen-
clatural Checklist, Institute of Botany. Tbilisi, Republic of
Georgia, 2005.

[3] R. Kamenetsky and H. D. Rabinowitch, “The Ge-
nus Allium: A Developmental and Horticultural Analysis,” in
Horticultural Reviews, John Wiley & Sons, Ltd, 2006, pp.
329–378. doi: 10.1002/9780470767986.ch7.

[4] M. Corzo-Martínez, N. Corzo, and M. Villamiel, “Bi-
ological properties of onions and garlic,” Trends Food Sci.
Technol., vol. 18, no. 12, pp. 609–625, Dec. 2007, doi: 10.1016/
j.tifs.2007.07.011.

[5] Z. Panaskerteli-Tsitsishvili, Karabadini. Tbilisi,
Republic of Georgia: Sabchota Sakartvelo, 1978.

[6] D. Bagrationi, Iadigar Daudi, Edition of Tbilisi
University. Republic of Georgia, 1993.

 Plant material - % Crude extract - % 
A. 
saxatile 

A. 
ponticum 

A. 
saxatile 

A. 
ponticum 

Content of furostanol 
glycosides (%) 

0.69 0.152 15,16 4,7 

Moisture content (%) 7.21 7.77 12,8 8,2 

Sample TFC (QE/g) 
A.S. total extr. 11.07 ± 7.05 
A.S.F2 21.49 ± 10.79 
A.S.F3 9.61 ± 4.25 
A.P. total extr. 13.08 ± 6.05 
A.P.F2 11.49 ± 7.19 
A.P.F3 16.28 ± 6.16 

Quantification of the sum of saponins is plant material
and crude extract of both plants have shown that, A. saxa-
tile contains 0.69% of furostanolic saponins, and A. ponti-
cum 0.15%. after extraction with 80% ethanol, showed that
total saponin content quantified using Protodioscin calibra-
tion curve has increased to 15.16% for A. saxatile, and 4.7%
for A. ponticum. Same result was observed also after TLC
analysis of crude extracts of both plants. Overall, we can
conclude that A. saxatile is rich with furostanolic saponins,
this can explain better biological activity of extract and frac-
tions obtained from A. saxatile.

Total ash content of plant materials was determined by
dry ashing. Quantification showed that total ash content of
Allium ponticum was 4.9% and for Allium saxatile was 8.09%.

Table N2
Total flavonoid content of total extract and fraction



187

[7] Ž. Fredotoviæ and J. Puizina, “EDIBLE ALLIUM
SPECIES: CHEMICAL COMPOSITION, BIOLOGICAL AC-
TIVITY AND HEALTH EFFECTS,” Ital. J. Food Sci., vol. 31,
no. 1, 2019, doi: 10.14674/IJFS-1221.

[8] A. Takahashi and T. Ohnishi, “The significance of
the study about the biological effects of solar ultraviolet
radiation using the Exposed Facility on the International
Space Station,” Uchu Seibutsu Kagaku, vol. 18, no. 4, pp.
255–260, Dec. 2004, doi: 10.2187/bss.18.255.

[9] A. N. Panche, A. D. Diwan, and S. R. Chandra, “Fla-
vonoids: an overview,” J. Nutr. Sci., vol. 5, p. e47, ed 2016,
doi: 10.1017/jns.2016.41.

[10] D. Sobolewska, K. Michalska, I. Podolak, and K.
Grabowska, “Steroidal saponins from the genus Allium,”
Phytochem. Rev., vol. 15, no. 1, pp. 1–35, Feb. 2016, doi:
10.1007/s11101-014-9381-1.

[11] A. Syarifah, R. Retnowati, and Soebiantoro, “Char-
acterization of Secondary Metabolites Profile of Flavonoid
from Salam Leaves (Eugenia polyantha) Using TLC and
UVSpectrophotometry,” Pharm. Sci. Res., vol. 6, no. 3, Dec.
2019, doi: 10.7454/psr.v6i3.4219.

[12] R. Singh, R. Sharma, P. Soren, G. Mal, and B. Singh,
“Extraction and detection of saponin-enriched fractions from
different plants of North-western Himalayas, India,” J. Phar-
macogn. Phytochem., vol. 8, no. 3, pp. 3817–3820, 2019.

[13] G. Jgerenaia et al., “PHARMACOLOGICAL AS-
SESSMENT OF CONSTITUENTS OF SPECIES ALLIUM
SAXATILE AND ALLIUM PONTICUM GROWING IN
GEORGIA,” Exp. Clin. Med. Ga., Jun. 2022, doi: 10.52340/
jecm.2022.06.04.

[14] S. Aryal, M. K. Baniya, K. Danekhu, P. Kunwar, R.
Gurung, and N. Koirala, “Total Phenolic Content, Flavonoid
Content and Antioxidant Potential of Wild Vegetables from
Western Nepal,” Plants Basel Switz., vol. 8, no. 4, p. E96,
Apr. 2019, doi: 10.3390/plants8040096.

[15] World Health Organization, “Quality control meth-
ods for herbal materials,” World Health Organization, 2011.
Accessed: Oct. 12, 2022. [Online]. Available: https://
apps.who.int/iris/handle/10665/44479

[16] I. T, M. Y, S. Y, N. A, S. Y, and N. H, “Steroidal glyco-
sides from Allium macleanii and A. senescens, and their in-
hibitory activity on tumour promoter-induced phospholipid
metabolism of HeLa cells,” Phytochemistry, vol. 40, no. 2,
Sep. 1995, doi: 10.1016/0031-9422(95)00223-t.

[17] L. Mskhiladze et al., “Cytotoxic Steroidal Saponins
from the Flowers of Allium leucanthum,” Molecules, vol. 13,
no. 12, pp. 2925–2934, Nov. 2008, doi: 10.3390/mole-
cules13122925.

[18] A. Alam et al., “Allium vegetables: Traditional uses,
phytoconstituents, and beneficial effects in inflammation and
cancer,” Crit. Rev. Food Sci. Nutr., vol. 0, no. 0, pp. 1–35,
Feb. 2022, doi: 10.1080/10408398.2022.2036094.

[19] A. Wach, K. Pyrzyñska, and M. Biesaga, “Querce-
tin content in some food and herbal samples,” Food Chem.,
vol. 100, no. 2, pp. 699–704, Jan. 2007, doi: 10.1016/
j.foodchem.2005.10.028.

 SUMMARY

Jgerenaia G.1,2, Gviniashvili Ts.3, Frederich M.2,
Mskhiladze L.1

DOSAGE OF FUROSTANOL AND
FLAVONOID GLYCOSIDES OF PLANTS
OF THE ALLIUM GENUS, GROWING
IN GEORGIA

TSMU, DEPARTMENT OF PHARMACOGNOSY1,
LABORATORY OF PHARMACOGNOSY, CENTER OF
INTERDISCIPLINARY RESEARCH ON MEDICINES (CIRM),
FACULTY OF MEDICINE. UNIVERSITY OF OF LIÈGE,
LIÈGE BELGIUM2; INSTITUTE OF BOTANY, ILIA STATE
UNIVERSITY, TBILISI, GEORGIA3

This study describes the identification and quantifica-
tion of flavonoids and furostanolic glycosides in plants of
the genus Allium: Allium saxatile and Allium ponticum, grow-
ing in Georgia. Flavonoids and Furostanol glycosides were
identified by thin-layer chromatography (TLC) and quanti-
fied by UV-vis spectrophotometry. The furostanol glyco-
sides were visualized on the TLC plate as pink spots after
treatment with para-Dimethylaminobenzaldehyde solution,
flavonoids were identified as yellow-green spots under 366
nm wavelength, after spraying with a 10 g/L solution of
diphenylboric acid aminoethyl ester R in methanol R. Furo-
stanolic glycoside were quantified by UV-Visible spectro-
photometry to the amount of at least 0.15% for A. ponticum
plant material, and at least 0.6% for A. saxatile. Total ash
value for A. ponticum was 4.9%, for A. saxatile_8.1%.  Dur-
ing this research, the total flavonoid content (TFC) of both
plants crude extract and fractions was determined, and the
TFC of crude extract of A. saxatile was 11.07 QE/g, among
the fractions, the highest TFC value was found in A.S.F2
with a value of 21.49 QE/g. In case of the crude extract of A.
ponticum, the TFC was_13.08 QE/g for the crude extract, and
the fraction with the greatest TFC value was found to be
A.P.F3 with a value of 16.28 QE/g. The data obtained from
this research on the identification and quantification of fla-
vonoid and furostanol glycosides, ash value and moisture
content will be used for standardization and quality assess-
ment of raw material.
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