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arCil  asaTiani
saqarTvelos  mecnierebaTa   akademiis

wevr-korespondenti,   medicinis mecnierebaTa
doqtori, profesori

(1933-2007)
samecniero  moRvaweobis

sakvanZo  aspeqtebi
saqarTvelos  mecnierebaTa   akademiis wevr-

korespondentis,   medicinis mecnierebaTa doq-
toris, profesoris, Tbilisis saxelmwifo same-
dicino universitetis fiziologiis kaTedris
gamgis, arCil asaTianis  akademiuri, kvleviTi  da
administraciuli saqmianoba Tbilisis saxel-
mwifo samedicino universitetis TiTqmis sauku-
novani istoriis erT-erTi gamorCeuli furce-
lia. metic, man, udavod, epoqa Seqmna Tbilisis
saxelmwifo samedicino universitetis  istori-
aSi.

1950-iani  wlebidan bolo dRemde, naxevar
saukuneze meti xnis ganmavlobaSi, batoni  arCili
srulad iyo CarTuli  misi Alma Mater-is - Tbili-
sis saxelmwifo samedicino institutis (amJamad
- Tbilisis  saxelmwifo samedicino universite-
ti) - saqmianobis yvela sferoSi. igi, rogorc mkv-
levari, pedagogi, momnusxveli oratori da ad-
ministratori, uamravi progresuli ideis avtori
da gamtarebeli brZandeboda profesurasa da
studentebs Soris.   profesori arCil  asaTiani
TxuTmet  welze meti xnis ganmavlobaSi organu-
lad  uTavsebda  erTurTs akademiur  da adminis-
traciul saqmianobas:  fiziologiis kaTedraze
aqtiuri kvleviTi da saswavlo aqtivobebis
paralelurad, brZandeboda Tbilisis saxelm-
wifo samedicino institutis proreqtori samec-
niero dargSi (1975 -1985), mogvianebiT ki - req-
tori (1985-1991).  rogorc Tavad brZanebda, es
rTuli, magram, amavdroulad, yvelaze sain-
tereso  periodi  iyo  mis karieraSi.

arCil asaTianis  profesiuli da samecniero
moRvaweobis  kvintesencias warmoadgens gamor-
Ceulad mniSvnelovani, qrestomaTiuli monogra-
fia @kvebiTi moqmedebis neirohumoruli
meqanizmebi~, romelic mis maswavlebelTan,
qarTuli fiziologiuri skolis TvalsaCino war-
momadgenelTan, saqarTvelos mecnierebaTa aka-
demiis wevr-korespondentTan, profesor
aleqsandre  bakuraZesTan  erTad  Seqmna.

aRniSnul fundamentur naSroms win uZRvoda
TiTqmis ocdaxuTwliani aqtiuri kvleviTi da ak-
ademiuri moRvaweoba, rodesac batoni arCili
brwyinvale mkvlevar-eqsperimentatorad da men-
torad Camoyalibda.

prof. a.asaTianis ramdenime aTeulwliani

samecniero Ziebis Sedegad bunebismetyvelTa sa-
zogadoebam  da  biosamedicino mecnierebam mi-
iRo axali samecniero codna, romelic, Tavis
mxriv, araerTi axali, damoukidebeli kvleviTi
mimarTulebis dasabami gaxda. organizmis kvebi-
Ti moqmedebis regulaciis meqanizmebis enciklo-
pediur ganmartebebSi prof. a.asaTianis da misi
Tanamoazreebis  kvlevebis Sedegebma samudamod
daimkvidra damsaxurebuli adgili.

prof. a. asaTianiseuli xedva organizmis erT-
erTi umniSvnelovanesi SemgueblobiTi meqaniz-
mis - kvebiTi moqmedebis somaturi, vegetaturi
da humoruli korelatebis, maTi regulaciisa da
funqciuri determinaciis Sesaxeb konceptu-
alurad ase SeiZleba Sejamdes:

organizmis kvebiTi moqmedeba Tavis tvinis
sxvadasxva - Rerovanidan dawyebuli Tavis tvi-
nis qerqiT damTavrebuli - struqturis mo-
qmedebiT, ufro sworad - TanamoqmedebiT, gani-
sazRvreba. amasTan, am struqturaTagan TiToeu-
li Tavis, sruliad gansazRvrul rols asrulebs
kvebis centris integraciul moqmedebaSi.

tvinis Reros retikuluri formaciis sxva-
dasxva ubnis zRurblovani eleqtruli gaRiz-
ianeba aZlierebs kvebiTi moqmedebis qceviT, so-
matur da vegetatur gamovlinebebs; amasTan, re-
tikuluri formaciis stimulaciis Sedegebi vlin-
deba ara  izolirebulad,  erT-erTi komponentis
gaadvilebaSi, aramed, rogorc wesi, somatur-ve-
getaturi reaqciebis mTeli jaWvis gaZliereba-
Si, jaWvisa, romelic viTardeba cxovelis sakve-
biT gaRizianebis da kvebis procesSi.

magram  aqve unda gaesvas xazi garemoebas, rom
tvinis Reros retikuluri formaciis gamaaqtive-
beli gavlena organizmis kvebiT moqmedebaze
aisaxeba mxolod Sesabamisi dominanturi bi-
ologiuri moTxovnilebis arsebobis pirobebSi.

neirotropuli  farmakologiuri preparate-
bis (rezerpini, amizili, aminazini, atropini)
CarTvam virTagvebis motoruli aqtivobis kvl-
evaSi gamoavlina, rom fiziologiuri SimSilis
mdgomareobaSi kvebiTi motivaciuri agzneba aR-
mocendeba qolinerguli struqturebis upira-
tesi aqtivaciiT.

kvlevaTa seriiT dadgenilia hipoTalamusis
lateraluri wilis metad rTuli morfofunqci-
uri diferenciacia: gare-lateraluri da Sida-
lateraluri midamoebi  organizmis kvebiTi mo-
qmedebis sxvadasxva specifikuri meqanizmis ner-
vuli substratia.

hipoTalamusis gare-lateraluri ubani
a.asaTianis da Tanaavt. mier gansazRvrulia,
rogorc @kvebis efeqtoruli centri~, romelic
kompleqsuri centridanuli inervaciis meoxebiT
sakvebis miRebisa da pirveladi damuSavebisTvis
aucilebeli somatur-vegetaturi reaqciebis
koordinirebul CarTvas axorcielebs.

hipoTalamusis Sida-lateraluri midamo
ganixileba, rogorc @kvebiTi motivaciis inicia-
tivuri centri~, romelic organizmis mizanmima-
rTuli kvebiTi moqmedebis safuZvels qmnis.

eqsperimentebis araerTi seriiT dadasture-
bulia, rom hipoTalamusis ventromedialuri
birTvis eleqtruli gaRizianebis Sedegi, soma-
turi da vegetaturi efeqtebis motoruli ga-
movlenebis TvalsazrisiT, efeqtur-dacviTi ti-
pis reaqciebs miekuTvneba.

didZali eqsperimentuli masalis mraval-
mxrivi analizis safuZvelze dadgenilia, rom nu-
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Sisebri kompleqsis kortikul-medialuri
jgufis birTvebi ganxiluli unda iqnes ynosvis
analizatoris centraluri ganyofilebis nawi-
lad, romelic mWidro kavSirSia kvebiTi moqmede-
bis Camoyalibebisa da ganxorcielebis siste-
mebTan; kvebiTi moqmedebis cvlilebebi ki, gan-
viTarebuli bazolateraluri jgufis birTve-
bis gaRizianebisas da dazianebisas, araspeci-
fikuri xasiaTisaa.

a.asaTianis xelmZRvanelobiT Catarebuli
kvlevebis Suqze hipoTeza hipoTalamusis kvebi-
Ti centris/-ebis nuSisebr jirkvalSi dublire-
bis Sesaxeb   kritikuli  reviziis  sagani  gaxda.

hipoTalamus-hipofiz-Tirkmelzeda jirkv-
lis sistemis SeswavliT dadgenilia, rom adreno-
kortikotropuli hormoni da kortikostero-
idebi asusteben “mSieri~ agznebis intensivobas.

sakvebis miRebis pirobebSi glukozisa da li-
monmJavas donis cvlilebebis dinamikis Seswav-
liT RviZlis venaSi, aseve, Tavis tvinSi “Semaval~
da “gamomaval~ sisxlSi erTmniSvnelovnad dad-
genilia, rom sakvebis miRebis dawyebisTanave,
qsovilebSi  maT plastikur da energetikul uti-
lizaciamde bevrad adre, organizmSi viTardeba
metaboluri Zvrebi, romelic cvlis  kvebis cen-
tris moqmedebas.

maZRrobis mravalfaqtorul meqanizmSi, kuWis
avsebis efeqtTan erTad, Tormetgoja nawlavis
interorepciuli gaRizianebisas aRZruli sen-
soruli reaqciebis  safuZveli  nervul-humor-
ulia. vegetaturi nervuli sistemis adren- da
qolinerguli saregulacio meqanizmebis Tanamo-
qmedeba gansazRvravs  pirveladi/prerezorpci-
uli/sensoruli maZRrobis somatur-vegetatur
korelatebs da periferiul sisxlSi glukozis
koncentraciis zrdis sarwmuno da xangrZliv
dinamikas.  sakvebis miRebisa da saWmlis mom-
nelebel traqtSi misi evakuaciisas kvebis cen-
tris funqciur mdgomareobaze  gavlenas  da  kve-
biTi motivaciis daTrgunvas uzrunvelyofs mxo-
lod Sesabamisi  interoreceptorebidan  Tanmim-
devrulad  aRmocenebuli mravalricxovani
aferentuli signalebis “urTierTTanamoqmede-
ba” (kvlevebis  seria  d.mJavanaZesTan  da  m.quTa-
TelaZesTan erTad).

mogvianebiT prof. a.asaTianis samecniero in-
teresi  kvlavac kvebiTi moqmedebis Seswavlis
arealSi darCa, Tumca -  mniSvnelovnad gafarTov-
da da gaRrmavda.

homeostazi/homeokinezi xom araerTi fizi-
ologiuri/funqciuri sistemis “urTierTTana-
moqmedebiTaa” (p.anoxini) uzrunvelyofili. da am
TvalsazrisiT  a. asaTianma sainteresod CaTvala
saWmlis momnelebeli da gul-sisxlZarRvTa,
mogvianebiT ki - aseve, endokrinuli sistemis
cvlilebebis  kompleqsuri Sefaseba adamianis
organizmis kvebiTi moqmedebis sxvadasxva mdgo-
mareobaSi: fiziologiuri SimSilis, pre- da pos-
trezorpciuli maZRrobis pirobebSi (kvlevebis
seria i.kvaWaZesTan da m. mineevTan  erTad), ener-
getikul-metaboluri procesebis Seswavla sxva-
dasxva kvebiTi statusis da sunTqvis reJimis
(cxviriT, piriT) pirobebSi, azotis oqsidis ro-

lis dadgena energetikuli procesebis ganvi-
TarebaSi sensorul zemoqmedebaTa realizebis
dros  (kvlevebis  seria  x.SaSuraSvilTan erTad).

am mimarTebiT gansakuTrebiT xazgasasmelia
kvlevebis am ciklis meTodologiuri mxare: ada-
mianis organizmis kvleva, biosamedicinos garda,
mniSvnelovan bioeTikur  da  humanistur speci-
fikas gulisxmobs, rac aseTi kvlevebis Catareb-
is sirTules zrdis. problemebs arCil asaTiani
arasdros Sehpuebia, novatoroba ki misi organu-
li Tviseba gaxldaT. amitomac gasuli saukunis
90-iani wlebidan vidre dRemde Tbilisis saxelm-
wifo samedicino universitetis fiziologiis
kaTedris (amJamad - fiziologiis departamentis)
samecniero interesebis sfero janmrTeli adami-
anis organizmSi mimdinare fiziologiuri pro-
cesebis kompleqsuri kvlevaa.

axalgazrda qalebis da mamakacebis  organiz-
mis rTuli funqciuri kvlevebis Sedegad dadge-
nilia, rom, ovariul-menstrualuri ciklis (omc)
dinamikis Sesabamisad, qalis fiziologiuri
parametrebis sferoSi aRiniSneba upiratesad
trofo- da ergotrofuli statusis Camoyalibe-
bis monacvleoba. omc-is proliferaciis fazaSi
trofotropuli statusis Camoyalibeba ukav-
Sirdeba estrogenebis raodenobis momatebas da
Sesabamisi funqciuri sistemis TviTregulaci-
uri hipoTalamusur-hipofizuri meqanizmebis
aqtivacias; sekreciis fazaSi aRiniSneba organiz-
mis ergotropuli statusis prevalireba, raSic
gansakuTrebiT mniSvnelovania progesteronis
koncentraciis zrdis roli. qalis organizmSi
trofo- an ergotropuli statusis dominanturi
gamoxatvis dros aRiniSneba kvebis, gul-sisx-
lZarRvTa, energetikuli da fsiqofiziolo-
giuri sistemebis gansxvavebuli urTierTqmede-
bani. Sesabamisad, qalis organizmis funqciobis
sarezervo da adaptaciuri meqanizmebis Sefase-
bisas gaTvaliswinebuli unda iyos misi vegeta-
turi da fsiqofiziologiuri parametrebis
kanonzomieri cvlilebebi organizmis hormonu-
li, Tu kvebiTi statusis Sesabamisad.

dadgenilia azotis oqsidis fiziologiuri
mniSvneloba organizmis sxvadasxva sunTqvis re-
Jimis, kvebiTi statusis da omc-is sxvadasxva fa-
zaSi biologiurad aqtiuri wertilebis akupun-
qturiT gamowveuli efeqtebis realizebaSi, rac
mecnierul siaxles warmoadgens mravalsaukuno-
vani Cinuri akupunqturuli Terapiis efeqturi
zemoqmedebis meqanizmis gasaazreblad. dadas-
turda, rom qalis organizmis sinTezuri proce-
sebis gamoxatuli dinamikuroba biogenuri azo-
tis oqsidis warmoqmnis gansxvavebuli intensi-
urobaSi vlindeba sxvadasxva kvebiTi statusis
pirobebSi.

prof. arCil asaTianma adamianis fiziologiis
kvlevis araerT axal veqtors daudo saTave
saqarTveloSi. cxadia, am mxriv bevri SekiTxva
aris da gaCndeba momavalSi. batoni arCilis mos-
wavleebisa da mimdevrebisTvis es metad  sain-
tereso  perspeqtivas  xsnis  momavali  kvlevebi-
sTvis.

profesori  guram  beqaia,
Tssu-is  reqtoris mrCevelTa  sabWos  wevri,
saqarTvelos ivane  beritaSvilis fiziologTa
sazogadoebis prezidenti

profesori  irine kvaWaZe,
Tssu-is fiziologiis  departamentis xelmZRvaneli,
saqarTvelos ivane beritaSvilis fiziologTa
sazogadoebis vice-prezidenti
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ARCHIL  ASATIANI

Professor,  Corresponding Member of the Georgian
National Academy of Sciences

(1933-2007)
KEY  ASPECTS  OF  SCIENTIFIC  ACTIVITY

The academic, scientific and administrative activi-
ties of  Archil Asatiani, member-correspondent of the
Georgian National Academy of Sciences, Doctor of
Medicine, Professor, Head of the Department of Phys-
iology of Tbilisi State Medical University, is one of the
outstanding pages of the nearly century-old history of
Tbilisi State Medical University. Moreover, he undoubt-
edly created an era in the history of Tbilisi State Med-
ical University.

From the 1950s until the last day, for more than half
a century, Mr. Archil was fully involved in all areas of
activity of his alma mater - Tbilisi State Medical Insti-
tute (now Tbilisi State Medical University). As a re-
searcher, teacher, eloquent orator and administrator, he
was the author and generator of  many progressive
ideas among the faculty and students. Professor Archil
Asatiani  combined academic and administrative activ-
ities for more than fifteen years: in parallel with active
research and teaching activities at the Department of
Physiology, he was the vice-rector for research of Tbilisi
State Medical Institute (1975-1985), and later - rector
(1985-1991). As he himself mentioned, it was a diffi-
cult, but at the same time, the most interesting period in
his career.

The quintessence of Archil Asatian’s professional
and scientific work is an exceptionally important
monography “Neurohumoral mechanisms of nutri-
tional activities”, which was developed with his
teacher, professor Aleksandre Bakuradze, who was an
eminent representative of Georgian school of physiolo-
gy and member-correspondent of Georgian Academy
of Science.

The mentioned work was preceded by 25 years of
active scientific and academic practice, that developed
professor Asatiani into an excellent researcher-exper-
imenter and a mentor.

As a result of decades of professor Asatiani’s sci-
entific research the society of natural sciences and bio-
medical science acquired new scientific knowledge, that
in turn gave rise to new scientific directions. The re-
search findings of A. Asatiani and his colleagues have
forever secured a well-deserved place in the encyclo-
pedic definitions of the regulatory mechanisms in the
body’s nutritional behavior.

The vision of A. Asatiani about the organism’s es-
sential adaptive mechanisms – somatic, vegetative and
humoral correlates of the feeding behavior, their regu-
lation and functional determination, can be summarized
in the following way:

The feeding behavior can be defined at different
levels of the brain – from germ cells to the cortex.
Additionally, each of these structures plays defined role
in the integrative regulation of the feeding center.

Electrical threshold stimulation of different areas of
reticular formation in brain stem enhances behavioral,
somatic and vegetative manifestations of feeding be-
havior. Stimulation of reticular formation results not only

in facilitating single, isolated component, but enhancing
the whole chain of somatic-vegetative reactions in an-
imals after feeding.

However, it is worth noting, that the stimulating ac-
tion on feeding behavior by the brain stem’s reticular
formation takes place only in presence of dominant bi-
ological requirements.

Using neutrophilic pharmacologic medications (Re-
serpine, Amyzil. Aminazine, Atropine) in the study of
motor activity in the rats has shown that during physio-
logic starvation motivational excitation by feeding works
by activating cholinergic structures.

Various studies have discovered the complex mor-
pho functional differentiation of hypothalamic lateral
lobe: external-lateral and internal-lateral areas are neural
substrates of several feeding behaviors.

External-lateral area of hypothalamus was defined
by A. Asatiani and colleagues as “effector organ of the
feeding”, which, by complex innervation from the cen-
ter, turns on the somatic-vegetative coordinated actions
for getting the food and primarily processing it.

Internal-lateral area of hypothalamus is “initiative
center of the feeding motivation”, which creates base
for purposeful feeding action.

Several series of experiments confirm, that the re-
sults of electrical irritation of ventromedial nuclei in
hypothalamus, in terms of motor manifestations of so-
matic and vegetative effects, belong to effective-pro-
tective reactions

After analyzing several studies in many respects, it
is established, that the cortico-medial nuclei of amygdala
are central part of olfactory region, which is related to
eliciting and performing feeding action. Alterations in
feeding behavior relates to irritation and damage of
basolateral group nuclei and is of non-specific charac-
ter.

The studies led by A. Asatiani have established hy-
pothesis about duplicating hypothalamic feeding center
into amygdala.

Studies about hypothalamic-hypophyseal-adrenal
axis have shown that adrenocorticotropic hormone and
corticosteroids weaken the intensity of the “starving”
excitation.

After feeding, studying the variational dynamic of
glucose and citric acid in the hepatic vein, also in the
blood “entering” and “leaving” the brain suggest, that
metabolic changes, that alter feeding behavior take place
even before plastic and energetical utilization of prod-
ucts into the tissues.

In the multifactorial mechanism of satiety, along the
gastric filling, duodenal interoreceptive irritation also has
a neuro-humoral mechanism.

Co-work of adrenal and cholinergic regulative mech-
anisms of the vegetative neural system define primary/
preresorbtive/sensory correlates of somato-vegetative
correlates and increase glucose concentration in pe-
ripheral blood, that enhance trustworthy and prolonged
dynamics. After feeding, during evacuation of chyme
in gastrointestinal system, functions of feeding center
are effected by various afferent signals and their co-
work from subsequent interoreceptors (series of stud-
ies with D.Mzhavanadze and M.Kutateladze).

Later, feeding behavior remained subject of inter-
est for Prof. A. Asatiani’s studies but it got deeper and
became wider in scope.
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As homeostasis and homeokynesis are supported
by “co-work” (P. Anokhin) of physiologic/functional
systems, A. Asatiani found in important to assess car-
diovascular, gastrointestinal and later, endocrine alter-
ations in relation with feeding behavior during various
conditions: physiologic starvation, pre- and postresorb-
tive satieties (series of studies with I.Kvachadze and
M.Mineev), study of energy-metabolic processes un-
der conditions of different nutritional status and breath-
ing mode (i.e., through the nose or mouth), determina-
tion of the role of nitrogen oxide in the development of
energy processes during the realization of sensory ef-
fects (series of studies with Kh.Shashurashvili).

We should acknowledge the methodological merits
of this study of the human’s body, besides biomedical
specifics, which requires bioethical and human involve-
ment, that makes conducting such kind of studies much
more difficult. Archil Asatiani was never afraid to face
difficulties, as being innovative was in his character.
Therefore, since the end  of  the 90’s until today, the
main subject of interest of faculty of physiology of Tbilisi
State Medical University (nowadays, Department of
Physiology TSMU) is complex study of physiologic
processes in healthy humans.

After studying the complex functions of healthy
males and females, it is established, that in women ova-
rian-menstrual cycle (OMC) causes alterations in phys-
iologic parameters and causes variation of trophic- and
ergotrophic status. In proliferative phase of OMC tro-

photrophic status is related to increased level of estro-
gens and activation of subsequent hypothalamic-hypo-
physeal mechanisms of autoregulation. In the secreto-
ry phase ergotrophic status prevails, for which the lev-
el of progesterone is important. In females, tropho- and
ergotrophic statuses determine important processes
related to feeding, cardiovascular, energetic and psy-
cho-physiological functions. Accordingly, when evalu-
ating the reserve and adaptive mechanisms of the func-
tionality of a woman’s body, regular changes in her
vegetative and psychophysiological parameters should
be taken into account in accordance with the hormonal
or nutritional status of the body.

The physiological value of nitric oxide related to  acu-
puncture-induced effects of biologically active points
in different phases of the organism’s respiration, nutri-
tional status and OMC has been established, that is
scientific novelty to understand the mechanism of ef-
fect of Chinese acupuncture therapy It has been con-
firmed that the dynamics of the synthetic processes of
the female body is manifested in the different intensity
of production of biogenic nitric oxide varying accord-
ing to different nutritional statuses.

Prof. Archil Asatiani gave rise to several new re-
search directions in the field of human physiology in
Georgia. Naturally, there still are and will be many re-
maining questions. This makes future for Prof. Archil’s
students and followers interesting and opens new hori-
zons.

Professor GURAM   BEKAIA,
Member of the Rector's Advisory Board of  TSMU;
President of   I. Beritashvili  Society of
Physiologists of Georgia

Professor  IRINE   KVATCHADZE,
Head of  TSMU Physiology Department,
Vice-President of   I.Beritashvili  Society of
Physiologists of Georgia
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klinikuri  SemTxvevis aRwera

avazaSvili nikoloz1,2,  Cikvatia levan1,2,
saxvaZe Sadiman1,3,  SaverdaSvili giorgi1,2,
subeliani daviT1,2

wvivis Zvlebis distaluri saxsarSida
motexilobebis Semdgomi deformaciebis
qirurgiuli mkurnaloba (klinikuri
SemTxvevis aRwera)

Tssu, travmatologiisa da orTopediis
departamneti1; iv.bokerias saxelobis
sauniversiteto hospitali2; akad. n.yifSiZis
saxelobis centraluri sauniversiteto
klinika3

wvivis distaluri saxsarSida  motexilobebis
Semdgom ganviTarebuli garTulebebis mkur-
naloba dRemde warmoadgens Tanamedrove trav-
matologia-orTopediis erT-erT gadauWrel
problemas, rac ganpirobebulia  amgvari  trav-
mebis (lateraluri da medialuri gojis motexi-
loba, didi wvivis Zvlis wina da ukana kidis mo-
texiloba) maRali sixSiriT da, sxvadasxva sta-
tistikuri monacemis Tanaxmad,  100000 mosaxleze
gadaangariSebiT Seadgens 70-187 SemTxvevas [1,2].
am tipis dazianebebze modis sayrden-mamoZrave-
beli sistemis travmebis 9-20%, xolo motexi-
lobebis sruli simravlidan wvivis Zvlebis dis-
taluri motexilobebi aRiniSneba SemTxvevaTa
60%-Si [3]. pacientebis 70%, romelTac aReniS-
nebaT koW-wvivis saxsris midamos travma, warmod-
genilia 25-dan 60 wlamde asakis Sromisunariani
mosaxleobiT. amasTan, SemTxvevebis 8-46%-Si
wvivis distaluri, saxsarSida motexilobebis
Semdgom ganviTarebuli garTulebebi xdeba xan-
grZlivi Sromisuunarobis an invalidobis mizezi
[4,5].

Taviseburebebi, romlebic ganapirobeben
wvivis distaluri, saxsarSida motexilobebis
Semdgomi garTulebebis qirurgiuli mkurnalo-
bis sirTules, aixsneba koW-wvivis saxsarSi sasax-
sre zedapirebis Tanmdevi dazianebebiT da saxs-
ris qronikuli arastabilobiT, romelic, Tavis
mxriv, gamowveulia sasaxsre CanTis da masSi Se-
mavali iogebis dazianebiT. koW-wvivis saxsarSi,
qvemo kiduris sxva saxsrebTan SedarebiT, sax-
sris xrtilovani zedapiris erT kvadratul san-
timetrze modis yvelaze didi datvirTva, rac
ganpirobebulia am saxsris anatomiuri Tavisebu-
rebebiT. motexilobis Semdgom fragmentebis
arasruli repozicia, saxsris arastabiloba,
sasaxsre xrtilis dazianeba, sasaxsre zedapire-
bis arakongruentuloba, SemTxvevaTa 10-60%-Si,
iwvevs koW-wvivis saxsarSi osteoarTrozis
Zalian swraf ganviTarebas. ase mag., koWis Zvlis
1sm-iT dislokacia iwvevs koW-wvivis saxsris 42%-
ian inkongruentulobas da sasaxsre zedapirebze
datvirTvis mniSvnelovan zrdas [6,8]. aseve,
garTulebebis ganviTarebaSi mniSvnelovan  nega-
tiur rols TamaSobs gaumarTleblad xangrZlivi

imobilizacia rogorc konservatuli, ise opera-
ciuli mkurnalobis SemTxvevaSi.

miuxedavad mkurnalobis Tanamedrove,
rogorc konservatuli, ise qirurgiuli, meTode-
bis didi arsenalisa, zemoT aRniSnuli mizezebi
ganapirobeben wvivis Zvlebis distaluri, saxsar-
Sida motexilobebis Semdgom ganviTarebuli
garTulebebis (mdgradi tkivilis sindromi,
posttravmuli limfostazi, gojebis arasworad
Sexorcebuli an Seuxorcebeli motexilobebi,
posttravmuli arTrozi) maRal sixSires. aRniS-
nuli garTulebebi sxvadasxva literaturuli
wyaroebis mixedviT, konservatulad namkurnal-
ebi pacientebis SemTxvevebSi gvxvdeba 7-68%-Si,
xolo qirurgiuli meTodebis gamoyenebis SemTx-
vevaSi - 47%-Si [9,11].

miuxedavad mkurnalobis arsebuli mravali
qirurgiuli meTodisa da, aseve, sxvadasxva ti-
pis metalofiqsatoris arsebobisa, mkurnalobis
Semdgom aradamakmayofilebeli Sedegebis mqone
pacientebis ricxvi kvlav maRalia, xolo maTi
mkurnaloba - travmatologia-orTopediis erT-
erT aqtualur problemad rCeba. am lokalizaci-
is motexilobebis Semdgom ganviTarebul
garTulebebs Soris pirveli adgili ukavia post-
travmul arTrozs (SemTxvevaTa 60%). aRniSnuli
nozologiis qirurgiuli mkurnalobis meTodebi
SeiZleba daiyos or jgufad: saxsris SemanarCune-
beli Carevebi (didi da mcire wvivis Zvlebis os-
teotomiebi Semdgomi osteosinTeziT, arTrosk-
opiuli Carevebi, distraqciuli arTroplasti-
ka) da Carevebi saxsris SenarCunebis gareSe (ar-
Trodezi da saxsris totaluri endoprotezire-
ba) [12].

saxsris SemanarCunebel operaciebs Soris,
ZiriTad meTods, romelsac ar daukargavs Tavi-
si aqtualoba, warmoadgens makoregirebeli os-
teotomia. am qirurgiuli Carevis Sesrulebis
Cvenebas warmoadgens didi da mcire wvivis Zvle-
bis distaluri, arasworad Sexorcebuli motexi-
lobebi, Seuxorcebeli motexilobebi da cru sax-
srebi, maT mier gamowveuli sasaxsre zedapire-
bis arakongruentuloba, rac, Tavis mxriv, srul-
deba madeformirebeli arTrozis CamoyalibebiT.
am paTologiis dros, rogorc wesi, irRveva qve-
da kiduris meqanikuri RerZi, rac, Tavis mxriv,
iwvevs Zalebis araswor gadanawilebas da
datvirTvis mkveTr matebas, rac ganapirobebs
zemoT aRniSnul garTulebebs. makoregirebeli
osteotomiis meSveobiT miiRweva kiduris meqan-
ikuri RerZis aRdgena, rac, Tavis mxriv, iwvevs
saxsris kompromentitebuli zedapirebis
gantvirTvas.

arsebobs osteotomiebis sxvadasxva variante-
bi (soliseburi, iribi, kuTxovani da sxva), aseve
osteotomiis Semdgomi fiqsaciis da warmoqmni-
li defeqtebis Zvlovani plastikis sxvadasxva
meTodi (sur.#1).
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   1                                     2                                     3
suraTi #1
gojzeda osteotomiis variantebi:

1) xazovani-Zvlovani transplantatis
integraciiT, 2) solisebri-Zvlovani solis
mocilebiT, 3) kuTxovani

sxvadasxva literaturuli wyaros mixedviT,
posttravmuli deformaciebis da madeformire-
beli arTrozebis  makoregirebeli osteotomiis
meTodiT mkurnalobis Semdgom dadebiTi Sede-
gebi miiRweva SemTxvevaTa 75-92,5%-Si [13,14].

warmogidgenT Tssu-is travmatologiisa da
orTopediis dapartamentis TanamSromlebis
mier, iv.bokerias sauniversiteto hospitlis ba-
zaze namkurnalebi pacientis saintereso klini-
kur SemTxvevas.

pacienti 32 wlis, mamakaci. klinikas momarTa
gegmuri konsultaciis misaRebad. uCioda Zlier
tkivilebs da SeSupebas marjvena koW-wvivis sax-
sris areSi, rac ganpirobebuli iyo saxsris Zlieri
deformaciiT (sur. ##2,3).

Sefasda xrtilovani zedapiris, sasaxsre CanTis
da iogovani aparatis dazianebis xarisxi. dadgin-
da ganviTarebuli deformaciis mizezi - bavSvoba-
Si miRebuli travmisas aradiagnostirebuli lat-
eraluri gojis motexiloba, romelic Semdgom
Sexorcda aradamakmayofiulebeli dgomiT. aseve
Catarebul iqna rentgenologiuri kvleva, ki-
duris meqanikuri RerZis da deformaciis maqsi-
maluri kuTxis gansasazRvrad (sur. ## 4,5).

suraTi #5
    kiduris meqanikuri RerZi

suraTi #2
winxedi

suraTi #3
ukana xedi

suraTi #4
deformaciis kuTxe

pacientis gadmocemiT, mas travma miRebuli
hqonda 6 wlis asakSi. travmis miRebisas daisva
saxsris “RrZobis” diagnozi da raime saxis mkur-
naloba ar Cautarebia. pacienti ver akonkreteb-
da, Tu ramdeni xani awuxebda tkivili travmis
miRebis Semdeg. igi mxolod aRniSnavda, rom sax-
sarSi deformacia SeamCnia 18 wlis asakSi. misi
gadmocemiT, es deformacia ayenebda mxolod vi-
zualur diskomforts. Civilebi pacients daew-
yo 30 wlis asakSi, Tumca klinikaSi momarTvamde
raime mkurnaloba ar Cautarebia. misi gadmoce-
miT, deformaciam TandaTan imata, rasac Tan
daerTo Zlieri tkivilebi saxsarSi rogorc
datvirTvis, ise mosvenebis dros. Camoyalibda
qronikuli limfostazi. pacienti gadaadgilde-
boda koWlobiT, igi gaxda Sromisuunaro da daane-
ba Tavi samsaxurs (iyo mSenebeli).

pacients Cautarda koW-wvivis saxsris kompi-
uteruli da magnitur-rezonansuli tomografia,

Catarebuli kvlevebis safuZvelze daigegma
da Catarda qirurgiuli operacia: didi wvivis
Zvlis gojzeda soliseburi osteotomia Zvlo-
vani solis mocilebiT (ZvalkveTa Sesrulda ren-
tgenis kontrolis qveS,  deformaciis mwverval-
ze, kuTxe 10°) (sur. # #6,7).

    suraTi #6
osteotomiis kuTxe
moniSnulia kirSne-
ris CxirebiT

suraTi #7
solisebri

Zvlovani fragmen-
ti moSorebulia

fiqsacia ganxorcielda specialuri, didi
wvivis Zvlis distaluri medialuri firfitis
gamoyenebiT (sur. ##8,9).
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  suraTi #8
osteosinTezi fir-
fitiT - pirdapiri
proeqcia

suraTi #9
osteosinTezi
firfitiT - gver-
diTi proeqcia

operaciis Semdgomi periodi mimdinareobda
garTulebebis gareSe. pacienti klinikidan gaewe-
ra damakmayofilebel mdgomareobaSi. imyofebo-
da ambulatoriul meTvalyureobaze. qirurgiu-
li Carevidan 4 kviraSi dawyebul iqna aqtiuri re-
abilitacia, kiduris zomieri datvirTviT. Care-
vidan 8 kviraSi, pacientma daiwyo kiduris sruli
datvirTva yavarjnebis gamoyenebiT, xolo 10
kviraSi - yavarjnebis gareSe. pacients srulad
moexsna tkivili, aRdga kiduris meqanikuri
RerZi, gasworda saxsris deformacia. operaciu-
li Carevidan 1 weliwadSi daigegmeba metalofiq-
satoris amoReba.

amrigad,  SeiZleba  davaskvnaT,  rom  wvivis
Zvlebis distaluri, saxsarSida motexilobebis
Semdgom ganviTarebuli saxsrovani deformaci-
ebis koreqcia, makoregirebeli osteotomiis me-
Todis gamoyenebiT, warmoadgens efeqtur da
qmediT meTods aRniSnuli paTologiebis samkur-
nalod.
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CLINICAL CASE REVIEW
SUMMARY

Avazashvili Nikoloz1,2, Chikvatia Levan1,2,
Sakhvadze Shadiman1,3, Shaverdashvili Giorgi1,2,
Subeliani Davit1,2

SURGICAL TREATMENT OF BONE
DEFORMITIES AFTER DISTAL TIBIA
INTRA (ARTICULAR FRACTURES)

TSMU, DEPARTMENT OF TRAUMATOLOGY AND
ORTHOPAEDICS1; IV.BOKERIA UNIVERSITYT HOSPITAL2;
ACAD. N.KIPSHIDZE CENTRAL UNIVERSITY CLINIC3

Management of patients with effects of intra-articular
fractures of distal tibia, continues to be a substantial clinical
challenge in orthopaedic trauma due to high incidence, poor
outcomes and high disability rates. The article presents an
insight into the problem of mal-united and non-united ankle
fractures, ankle joint contractures, deformities and post-trau-
matic arthritis.

In this article, a case report of 32 years old male patient
was presented. Patient suffered from post-traumatic ankle
joint arthritis and deformation, caused by fracture of lateral
maleolus in childhood. Correcting osteotomy surgical tech-
nique was used to treat this patient and perfect postopera-
tive results were achieved. Patient returned to active life.

afxazava giorgi1,2,  CxaiZe ivane1,
nemsaZe grigol2

radiologiuri kvlevis mniSvneloba
pediatriul klinikaSi hospitalizebul
pacientebSi diagnostirebuli
pnevmoniis etiologiur diagnostikaSi

Tssu, pediatriis departamenti1;
rentgenologiis departamenti2

pnevmonia msoflioSi pacientTa sikvdiliano-
bis rigiT merve wamyvani mizezia. yovelwliurad
pnevmoniiT daaxloebiT 50.000 iRupeba. pnevmo-
nia 5 wlamde asakis bavSvebSi sikvdilianobis wamy-
vani mizezia. yovelwliurad  pnevmoniis 120 mil-
ioni SemTxvevis aRricxva xdeba da 10%-ze meti
(14 milioni) progresirebs sakmaod mZime Sedege-
biT [1,2].

sxvadasxva etiologiis pnevmoniis dros Sesa-
Zlebelia gansxvavebuli radiologiuri suraTi
iyos [3,4,5,6,7]. pnevmoniis Sesafaseblad pirveli
rigis radiologiuri kvlevis meTodia gulmker-
dis rentgenografia. gulmkerdis rentgeno-
gramiT SesaZlebelia dadgindes pnevmoniis ar-
seboba, ganisazRvros misi zoma, mdebareoba,
mkurnalobis taqtika, iseTi garTulebebis diag-
nostireba, rogoricaa plevruli gamonaJoni,
pnevmoToraqsi da abscesebi, Tumca kompiute-
ruli tomogramaze SeiZleba gamovlindes iseTi
paTologiuri cvlilebebi, romlebic ar aris

diferencirebadi gulmkerdis rentge-nografi-
iT, is, aseve, SesaZlebelia sasargeblo iyos ga-
momwvevis  identificirebisTvis [8,9 10,11,12].

sazogadoebriv da/an sacxovrebel sivrceSi
ganviTarebuli pnevmoniis (CAP) yvelaze gavr-
celebuli gamomwvevebia Streptococcus pneumonia,
Haemophilus influenzae, Mycoplasma pneumoniae, Chlamy-
dia pneumoniae da Legionella pneumophila. kompiute-
ruli tomografiaze zogierT gamomwvevs damaxa-
siaTebeli radiologiuri niSani aqvs, rac gvex-
mareba mkurnalobis swori taqtikis SerCevaSi.
Staphylococcus aureus-is radiologiuri niSnebi
bronqopnevmoniis  tipis dazianebisTvis aris
damaxasiaTebeli: CT kvlevebze isaxeba centri-
lobuluri kvanZebi da bronqebis kedlis gasqele-
ba, filtvis parenqimuli dazianebebi, mag., peri-
feriuli lokalizaciis konsolidacia. am tipis
pnevmoniis dros CT suraTebze SeiZleba gamov-
lindes  konsolidacia rRveviT-kavitaciiT,
filtvis abscesebi da empiema. pnevmatocele,
ZiriTadad, SeiZleba vizualizdes daavadebis
pirvel kviraSi da gaqres kvirebis an Tveebis Sem-
deg (sur.##1, 2, 3).

suraTi #1
12 wlis pacientis (stafilokokuri

pnevmoniiT) gulmkerdis kompiuterul
tomografiaze (CT) filtvis marjvena wil-
Si isaxeba vrceli konsolidacia centra-
luri rRvevis, mcire zomis haeris simkvri-
vis ubnebiT
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suraTi  #2
igive pacientis filtvis marjvena wil-

Si vlindeba ateleqtazi da masTan dakav-
Sirebuli bronqoeqtaziebi, gasqelebuli
bronqebis kedlebiT

Streptococcus pneumonia - gramdadebiTi baqte-
riaa, romelic yvela xSirad asocirdeba sazoga-
doebriv da/an sacxovrebel sivrceSi ganviTare-
buli pnevmoniebTan (CAP). aseTi pnevmoniebis
dros gulmkerdis kompiuterul tomogramaze
damaxasiaTebelia periferiuli lokalizaciis
wilovani konsolidaciis areebis arseboba, aseve
xSirad vlindeba visceruli plevris dazianebis
niSnebi (sur. #4). aRniSnuli paTologiuri niSne-
bi ufro xSirad gvxvdeba qveda wilebSi, kavita-
cia-rRvevis kerebi iSviaTad vlindeba. daavade-
bisas, aseve, SeiZleba gamovlindes, momrgvalo
formis konsolidaciis are (e.w. „mrgvali pnevmo-
nia”), romelic ufro xSirad gvxvdeba bavSvebSi
(sur.# 5). xSiria plevruli gamonaJoni,  centri-
lobuluri kvanZebi, bronqebis kedlis gasqele-
ba da bronqoeqtazia. zogierT SemTxvevaSi SeiZ-
leba ganviTardes iseTi garTulebebi, rogoricaa
filtvis abscesi an nekrozi.

suraTi #3
13 wlis pacientis (stafilokokuri

pnevmoniiT) gulmkerdis kompiuterul
tomografiaze (CT) marjvniv filtvis
zemo wilSi isaxeba mcire zomis, daburu-
li minis tipis (GGO) niSnebi. paratraqe-
ulad isaxeba 1.0 sm-mde limfuri kvanZi

suraTi #4
2 wlis pacientis (streptokokuri pnev-

moniiT) orive filtvSi, qvemo wilebSi isa-
xeba momrgvalo formis, subplevruli
lokalizaciis, siTxis Semcveli ubnebi

gramuaryofiTi aerobuli pnevmoniebi - Ziri-
Tadi gamomwvevebia Klebsiella, Haemophilus, Pseudomo-
nas, Escherichia coli da a.S., romlebic iwveven nozo-
komiur da sazogadoebriv da/an sacxovrebel
sivrceSi SeZenil pnevmoniebs (CAP). kompiuter-
ul tomografiaze umetesad vizualizdeba bron-
qopnevmoniisTvis damaxasiaTebeli radiolo-
giuri niSnebi, rogoricaa centrilobuluri kvan-
Zebi, bronqebis kedlis gasqeleba, daburuli mi-
nis tipis niSani da metad wilovani konsolida-
ciis ubnebi. xSir SemTxvevebSi vlindeba gamona-
Joni plevris RruSi da rRevis-kavitaciis areebi
(suraTebi ##5, 6, 7).
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suraTi  #5
15 wlis pacientis (Pseudomonas aeruginosa-iT

gamowveuli pnevmoniiT) marjvena filtvis
parenqimaSi  isaxeba konsolidaciuri are-
ebi centrilobuluri kvanZebiT da mimde-
bared ganviTarebuli daburuli minis ti-
pis (GGO) infiltraciiT

daskvna - CT kvlevebis radiologiur niSnebze
dayrdnobiT, SeiZleba iTqvas, rom:

- wilovan pnevmonias axasiaTebs alveolis
amovseba eqsudaciuri siTxiT. sawyis etapze kon-
solidaciebi isaxeba periferiaze da vrceldeba
centraluri mimarTulebiT. wilovani pnevmoni-
is dros xSiria patara konsolidirebuli ubne-
bis arseboba erTiani konglomeratis saxiT,
romelic ikavebs filtvis konkretul segments
an wils.  TiTqmis yvela SemTxvevaSi, konsoli-
daciis areebSi vlindeba bronqogramebi eqsu-
daciuri procesis gamo, romelic moicavs alve-
olebs da ara bronqiolebs. kompiuterul to-
mografiaze xSirad isaxeba daburuli minis tipis
niSani konsolidaciis mimdebared.

- bronqopnevmoniis sawyis etapze eqsudati
bronqiolebSi da masTan dakavSirebuli termi-
naluri bronqioliti, savaraudod, zRudavs in-
feqciis Semdgom gavrcelebas, ris Sedegadac
rentgenogramaze isaxeba mcire zomis homoge-
nuri daCrdilvis areebi. filtvis parenqimaSi
SeiZleba gamovlindes  destruqciis an nekrozis
ubnebi. aseve, xSiria centrilobuluri kvanZebis
arseboba, romlebic erwymian erTmaneTs da vlin-
deba erTiani konsolidaciis saxiT. CT-ze, Cve-
ulebriv, vlindeba rogorc araswori formis cen-
trilobuluri an haeris Semcveli kvanZebis sa-
xiT, romelTa diametri 5-dan 10 mm-mdea, isaxeba
e.w”tree-in-bud” niSani,  rac asaxavs procesSi  alve-
olebis da bronqiolebis CarTulobas.

- intersticiul pnevmonias da bronqiolits
axasiaTebs anTebiTi infiltratis arseboba bron-
qebis kedlebSi, intraluminur eqsudatTan er-
Tad. filtvis parenqimis gafarToeba iwvevs seg-
mentur konsolidaciis areebis gaCenas. interst-
iciuli pnevmonia ufro xSirad asocirdeba ati-
piur organizmebTan, rogoricaa Mycoplasma an
Pneumocystis jirovecii. intersticiuli pnevmonia
gamowveulia bronquli an bronqioluri kedleb-
is da intersticiumis dazianebiT da iwvevs me-
orad wilakTaSoris Zgidis gasqelebas, kvanZebis
arsebobas da daburuli minis tipis daCrdilvas.
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SUMMARY

Apkhazava Giorgi1,2, Chkhaidze Ivane1, Nemsadze Grigol2

ROLE OF RADIOLOGIC METHODS IN
DIAGNOSIS OF ETIOLOGY OF
PNEUMONIA IN HOSPITALIZED
CHILDREN

TSMU, DEPARTMENT OF PEADIATRICS1; DEPARTMENT OF
RADIOLOGY2

A chest radiograph is the first-line radiologic investiga-
tion to evaluate for bacterial pneumonia, although comput-
ed tomography (CT) may reveal pathological changes that
are not distinguishable on a chest radiograph. Computed
tomography is not used for the initial evaluation of pneumo-
nia, but can be used when treatment is not effective, as well
as to detect various types of complications.

Based on the radiological signs obtained by computed
tomography studies, bacterial pneumonias caused by differ-
ent pathogens can be divided into 3 main groups: lobar pneu-
monia, bronchopneumonia and interstitial pneumonia. In case
of lobar pneumonia, at the initial stage, consolidations are
seen on the periphery and spread in the central direction;
During bronchopneumonia, areas of destruction or necrosis
can be detected in the lung parenchyma. It is also common
to have centrilobular nodules that merge with each other,
appear as a single consolidation, and include one or more
lung lobes; Interstitial pneumonia and bronchiolitis are char-
acterized by the presence of an inflammatory infiltrate in the
walls of the bronchi along with intraluminal exudate.

klinikuri  SemTxvevis aRwera

awyvereli leila1,  bregaZe oTar2,
wiklauri giorgi2,  WuWulaSvili nino2,
bibiCaZe merab3

zeda ybis Zvlis keratokista haimoris
wiaRSi lokalizaciiT (iSviaTi
klinikuri SemTxvevis aRwera)

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

odontogenuri kistebis mcnebaSi erTiandeba
ybebis kistebi, romelTa SemaerTebelqsovilo-
vani garsi Signidan gamofenilia odontogenuri
genezis epiTeliumiT. arCeven anTebad da dizon-
togenetikur odontogenur kistebs. anTebad
odontogenur kistebs warmoadgens kistebi, rom-
lebic viTardeba kbilis irgvlivi qsovilebis
qronikuli anTebis kerebSi, upiratesad
apikaluri periodontis areSi. rac Seexeba dizo-
ntogenetikur kistebs, maT warmoqmnaSi ar monaw-
ileobs anTebiTi procesi. aRniSnuli kistebis
ganviTarebis mizezs warmoadgens minanqris or-
ganos elementebis diferencirebis procesis
darRveva. Tumca, ar aris gamoricxuli meoradi
anTebiTi procesebis ganviTareba aRniSnuli pa-
Tologiis klinikur mimdinareobaSi. adre aRniS-
nul kistebs miakuTvnebdnen odontogenur kera-
tokistebs (primordialuri kistebi) da kalci-
ficirebul odontogenur kistebs, Tumca, bolo
periodSi maT ganixilaven ybebis epiTelur sim-
sivneebad. kerZod, janmrTelobis msoflio or-
ganizaciis 2005 wlis dadgenilebiT, parakerato-
zuli tipis Senebis odontogenuri keratokiste-
bi, anu ybebis pirveladi kistebi, miekuTvneba
Tavis da kisris keTilTvisebiani odontogenuri
simsivneebis jgufs da maT Tanamedrove dasax-
elebas warmoadgens keratokistozuli odonto-
genuri simsivne (KZOT). mis ganviTarebaSi monawi-
leobas Rebulobs embriogenezis dros ybis Zval-
Si darCenili epiTelurqsovilovani ujredebi
(malases kunZulakebi). daavadeba uxSiresad
vlindeba orive sqesis 10-dan 40 wlis asakamde
pirebSi. keratokistozuli odontogenuri sim-
sivne ZiriTadad xasiaTdeba usimptomo mimdinar-
eobiT, nela izrdeba Tveebis, zogjer wlebis gan-
mavlobaSi da xSirad gamovlindeba profilaq-
tikuri gasinjvis an ybebis sxva romelime pa-
Tologiis gamo Catarebuli kvlevebis dros. da-
avadebis pirveli niSnebis manifestireba xdeba
Zalze gvian, rodesac simsivne aRwevs did zomas,
Zvlis kortikaluri firfitis daSlis da ybis de-
formaciis; aseve, kbilebis amoWris darRvevis da
kbilTa rkalSi maTi gadanacvlebis saxiT. garda
amisa, daavadeba SeiZleba gamovlindes meoradi
infeqciiT garTulebis SemTxvevaSi. dasawyis
stadiaSi mcire zomis keratokistebi SesaZloa
lokalizebuli iyvnen periapikalur Zvlovan qso-
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vilSi, anda amouWreli kbilis gvirgvinis proeq-
ciaze da iZleodnen apikaluri an folikuluri
kistebis imitacias. specifikuri klinikuri niS-
nebis ararsebobis gamo, operaciuli masalis mor-
fologiur kvlevamde, daavadebis diagnostire-
ba garkveul sirTuleebTan aris dakavSirebuli.
operaciamdeli diagnostikis TvalsazrisiT mniS-
vnelovania kt da emrt kvlevebi, aseve punqci-
uri biofsia. rentgenologiurad vlindeba Zvlo-
vani qsovilis rRveva mkveTri, policikluri kon-
turebiT. Zvlis araTanabari rezorbciis gamo iqm-
neba mravalkameriani Senebis STabeWdileba, ris
gamoc saWiro xdeba diferenciuli diagnozis ga-
tareba adamantinomasTan. keratokistis proeq-
ciaze arsebuli kbilebis periodontuli
napralebis konturi dasawyis stadiaSi Senar-
Cunebulia, xolo Sorswasuli formebis dros -
ver diferencirdeba. calkeul SemTxvevebSi Sei-
Zleba gamovlindes fesvebis apikaluri nawile-
bis rezorbcia. makroskopulad keratokista war-
modgenilia ybis Zvlis erTiani destruqciuli
ubnis saxiT, alag uswormasworo, araTanabari
CaRrmavebebiT. Zvlovani destruqciis ubani
amofenilia warmonaqmnis garsiT, amovsebuli
moTeTro-moruxo feris, usiamovno sunis amor-
fuli masiT. mikroskopulad, warmonaqmnis kaf-
sula fibrozuli Senebisaa da, anTebiTi kistebi-
sagan gansxvavebiT, Signidan gamofenilia
mravalSriani garqovanebuli brtyeli epiTeliT.
aRsaniSnavia, rom daavadebas aqvs tendencia re-
cidivisken, xandaxan operaciidan ramodenime
wlis Semdegac ki. aRniSnulis gamo, mniSvnelova-
nia warmonaqmnis garsis radikaluri amokveTa da
Zvlovani sarecelis saTanado qirurgiuli da an-
tiseptikuri damuSaveba. avtorTa erTi nawili,
recidivis prevenciis mizniT, saWirod miiCnevs
eleqtrokoagulaciis an kriodestruqciis gamo-
yenebas warmonaqmnis Zvlovani sareclis dasamu-
Saveblad, meore nawili ki mizanSewonilad Tvlis
ufro radikalur Carevas saRi qsovilis fargleb-
Si ybis rezeqciis saxiT. daavadeba iSviaTi xasi-
aTisaa da, rogorc wesi, viTardeba qveda ybis
ZvalSi, ris gamoc avtorTa erTi nawili mas qveda
ybis paTologiad miiCnevs. keratokistis ganvi-
Tareba zeda ybis ZvalSi imdenad iSviaTia, rom
mizanSewonilad miviCnieT Cveni klinikuri Sem-
Txvevis demonstrireba.

pacienti k.x., 42 wlis qali, Semovida klinika-
Si 01-11-2023 w. Semosvlisas uCioda saSualo in-
tensiobis tkivils marjvniv zeda molarebis are-
Si, mimdebare rbili qsovilebis anTebad SeSupe-
bas. pacientis gadmocemiT, daaxloebiT 1,5 wlis
win SeamCnia saxis asimetria, marjvena Tvalbudis
qveda midamos qsovilebis moculobaSi momate-
bis gamo, rasac, bolo periodSi, daerTo period-
uli tkivilebi da sakbile morCis rbili qso-
vilebis SeSupeba marjvniv zeda molarebis
proeqciaze. pacientma mimarTa stomatologiur
klinikas, saidanac, specializebuli mkurnalo-
bis mizniT,  gamogzavnili iqna yba-saxis qirur-

giul stacionarSi.
obieqturi gasinjviT: saxe iyo asimetriuli,

marjvena eSvis fosos rbili qsovilebis moculo-
baSi momatebis gamo. qveda ybis moZraoba iyo
Tavisufali. piris Rrus inspeqciiT, marjvena
zeda molarebis proeqciaze, vestibuluri mxri-
dan, sakbile morCis mfaravi rbili qsovilebi iyo
SeSupebuli da hiperemiuli, xolo zeda ybis sx-
eulis wina kedeli - deformiuli da gamoberili.
palpaciiT aRniSnul areSi isinjeboda Zvlis
gaTxelebuli da drekadi kortikaluri firfi-
ta. sakbile morCisa da eSvis fosos sazRvarze,
anu eSvis fosos qveda nawilSi, rezorbciis gamo,
Zvlovani qsovilis palpireba ver moxerxda. sax-
is Zvlebis kt kvleviT gamovlinda didi zomis ki-
stozuri warmonaqmni, romlis fuZe lokalize-
buli iyo 16 kbilis periapikalur sivrceSi, xolo
Tavad warmonaqmni ganicdida zrdas haimoris
wiaRis mimarTulebiT da TiTqmis mTlianad avseb-
da mis Sida sivrces. imis gamo, rom procesi
lokalizebuli iyo zeda ybis ZvalSi, 16 kbilis
periodontuli napralis konturebi ar vizuali-
zirdeboda da, amasTan, warmonaqmni ganicdida
anTebad cvlilebebs, rac, Cveulebriv, kerato-
kistebisTvis ar aris damaxasiaTebeli, warmonaq-
mni Sefasda, rogorc zeda ybis anTebadi radiku-
luri kista haimoris wiaRSi zrdiT.

operacia Catara zogadi gautkivarebiT. in-
traoperaciulad nanaxi iqna didi zomis kisto-
zuri warmonaqmni, romelic iwyeboda zeda ybis
sakbile morCis Zvlovani qsovilidan, arRvevda
haimoris wiaRis fuZes da mis wina kedels, sak-
bile morCisa da eSvis fosos sazRvarze. war-
monaqmni TiTqmis mTlianad avsebda wiaRs da
iwvevda Zvlis kortikaluri firfitis gamober-
vas eSvis fosos proeqciaze, Zvlis rezorbciu-
li ubnis zeviT. operaciis msvlelobisas yura-
dReba miiqcia sakbile morCis Zvlovani qsovilis
araTanabarma rezorbciam, alag CaRrmavebebiT,
rac, Cveulebriv, ar axasiaTebs fesvovan kistebs.
warmonaqmnis garsi, miuxedavad meoradad darT-
uli anTebiTi cvlilebebisa, ar ganicdida rRve-
vas, Tumca iyo SeSupebuli da gasqelebuli. gar-
sis amoReba moxerxda erTi mTliani blokis sax-
iT. SigTavsi warmodgenili iyo moruxo feris,
usiamovno sunis kazeozuri masis saxiT, rac,
aseve, gvafiqrebinebda keratokistis arseboba-
ze. aRniSnulis gamo operacia warimarTa maqsi-
maluri radikalizmiT. zedmiwevniT srulad iqna
damuSavebuli haimoris wiaRi - mocilda kistis
garsTan SexebaSi arsebuli lorwovani garsi da
aqtiurad gairecxa antiseptikebiT. eqstragire-
buli 16 kbilis alveola da warmonaqmnis fuZes-
Tan arsebuli araTanabrad rezorbciuli Zvlo-
vani qsovili frezirda, damuSavda eleqtroko-
agulatoriT da, aseve, gairecxa antiseptikebiT,
ris Semdegac Wriloba gaikera oro-antraluri
fistulis daxurviT. daavadebis saboloo diag-
nozi dadgenili iqna operaciuli masalis mor-
fologiuri kvleviT. Seswavlili kistozuri war-
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monaqmnis garsis SigniTa Sre warmodgenili iyo
alag mTliani, xolo alag anTebis fonze sqvamo-
zuri keratinizebuli mravalSriani epiTe-
liumiT. stromaSi mkveTri fibrozis fonze aRin-
iSneboda limfo-plazmocituri da neitrofil-
uri infiltracia, rac, aseve, miuTiTebda meo-
radad TandarTul infeqciaze.

pacienti gaewera klinikidan operaciidan ori
dRis Semdeg, damakmayofilebeli mgdomareobiT.
gamomdinare im garemoebidan, rom daavadeba mid-
rekilia recidivebisken, mizanSewonilad iqna
miCneuli yba-saxis qirurgis monitoringi dinami-
kaSi.

  amdenad, SegviZlia davaskvnaT, rom keratok-
istozuli odontogenuri simsivneebi anu kera-
tokistebi, rogorc dRemde moixseniebs avtor-
Ta umetesoba, warmoadgens rTulad diag-
nostirebad paTologias, romlis saboloo diag-
nozi dgindeba histo-morfologiuri kvleviT.
amasTan, recidivis prevenciisa da paTologiuri
keris radikaluri sanaciis mizniT, Zalze mniS-
vnelovania, erTi mxriv, rentgenologiuri kvle-
vis monacemebis swori Sefaseba, xolo, meore
mxriv, operaciuli Carevisas daavadebisTvis da-
maxasiaTebeli niSnebis drouli gamovlena.
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CLINICAL CASE REVIEW

SUMMARY
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KERATOCYST OF THE MAXILLARY
BONE WITH LOCALIZATION IN THE
SINUS CAVITY (DESCRIPTION OF RARE
CLINICAL CASES)

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

  Keratocystic odontogenic pathologies are rare compared
to other odontogenic genesis cysts and usually develop in
the lower jaw bone, which is why some authors consider it a
pathology of the lower jaw. The development of a keratocyst
in the maxillary bone is so rare that the authors felt it appro-
priate to demonstrate their own clinical case.

The patient, a 42-year-old woman, came to our clinic 1.5
years after the manifestation of symptoms of the disease.
The disease was first manifested by facial asymmetry, on the
background of an increase in the volume of the tissues of the
infraorbital area of the right side, which was recently accom-
panied by periodic pains and swelling of the soft tissues of
the tooth ridge on the projection of the right upper molars
due to secondary infection. A CT scan of the facial bones
revealed a large-sized cystic mass, which, from the periapical
space of 16 teeth, had grown into the maxillary sinus and
almost completely filled its internal space. Because the pro-
cess was localized in the maxillary bone, the contours of the
periodontal fissure of 16 teeth could not be visualized. At the
same time, it was complicated by an inflammatory process,
which is usually less characteristic of keratocysts, the forma-
tion was evaluated as an inflammatory radicular cyst of the
upper jaw with growth in the sinus cavity. Uneven bone re-
sorption detected intraoperatively and the gray caseous con-
tents of the formation allowed us to make a diagnosis of
keratocyst, after which, in order to prevent recurrence, the
operation was performed as radical as possible, with sanita-
tion of the pathological focus within healthy tissue. The final
verification of the diagnosis was made by the morphological
study of the operative material.
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baqraZe lali, kandelaki Teona,
murjikneli qeTevan, kverenCxilaZe genadi,
xunaSvili nato

samedicino personalis radiaciuli
usafrTxoebis kontroli Tanamedrove
teqnologiebis gamoyenebisas

Tssu, kvebis, asakobrivi medicinis, garemosa
da profesiuli janmrTelobis departamenti

kvlevis aqtualoba.  maionizebeli gamosxi-
vebis wyaroebi dRes farTod gamoiyeneba adami-
anis dasaqmebis sxvadasxva sferoSi, maT Soris,
medicinaSi. kerZod, samedicino praqtikaSi
garkveuli daavadebebis diagnostikisa da mkur-
nalobisTvis amJamad 40-ze meti gama- da beta-ga-
momsxivebel radionuklids,  sxvadasxva daniS-
nulebis rentgenis aparatebs, xazovan da ciklur
amaCqareblebs iyeneben. am teqnologiebis gamo-
yenebiT mimdinare samkurnalo da diagnostikuri
procedurebis diapazoni sakmaod farTo da
mravalferovania. Sesabamisad, mniSvnelovania am
procedurebis Catarebaze pasuxismgebeli
samedicino personalis raodenobac. amis naTeli
dadasturebaa evropis 22 qveynis monacemi,
romelTa Tanaxmad, radiaciul wyaroebTan mo-
muSaveTa  68%-mde  samedicino sferoSia dasaqme-
buli [6], xolo European Platform for Occupational Ra-
diation Exposure (ESOREX) 2016-is Tanaxmad, yovel-
wliurad evropis  mosaxleobis jamuri radiaci-
uli dasxivebis dozis 20% jandacvis sferoSi
dasaqmebulebze modis [7,8].

amasTan erTad izrdeba samedicino person-
alis profesiuli dasxivebis saSiSroeba, kerZod,
maionizebeli gamosxivebis stoqastikuri da de-
terminebuli efeqtebis ganviTarebis riski.   cx-
adia,  miRebuli dasxivebis dozebi profesiebis
mixedviT ganxvavdeba. ase magaliTad, litera-
turis monacemebis Tanaxmad, intervenciul ra-
diologiaSi dasaqmebulebi yvelaze maRali
doziT iReben radiaciul dasxivebas. am profesi-
is muSakebSi kibos ganviTarebis riski 1:100 izrde-
ba [9,10]. bunebrivia, es garemoeba  maionizebeli
gamosxivebis wyaroebTan kontaqtSi momuSave
samedicino personalis radiaciuli usafrTxo-
ebis uzrunvelyofis maRal dones moiTxovs gan-
sakuTrebiT dRes, rodesac am sferoSi sul  axa-
li da axali teqnologiebi da danadgarebi  inerge-
ba.

es problema saqarTveloSic aqtualuria, miT
umetes, Tu gaviTvaliswinebT Cernobilis katas-
trofis Semdeg  Cveni qveynis teritoriaze ra-
diaciuli fonis momatebas [7] da, Sesabamisad, ra-
diaciuli datvirTvis gazrdas mTeli mosaxleo-
bisTvis. personali ki (maT Soris, samedicino per-
sonali) profesiuli saqmianobis dros damatebiT
zemoqmedebas ganicdis.

am dros  saqarTveloSi  jer kidev ar arsebobs
samedicino dawesebulebebSi radiologiuri mom-
saxurebis xarisxisa da am procesSi samedicino

personalis (an pacientis) radiaciuli usafrTx-
oebis uzrunvelyofis amsaxveli srulyofil kv-
leva, romelic, upirveles yovlisa,  rentgeno-
da radiologiuri profilis samedicino dawese-
bulebebis personalis individuri dozimetri-
uli kontrolis kvlevas unda eyrdnobodes.

kvlevis mizani iyo samedicino dawesebule-
bebSi maionizebeli gamosxivebis wyaroebis gamo-
yenebaze dafuZnebul teqnikaze momuSave  same-
dicino personalis radiaciuli datvirTvis do-
nis dadgena.

kvlevis miznis misaRwevad ganisazRvra
amocanebi, saxeldobr:

• samedicino personalis profesiuli dasxi-
vebis dozebis Sesaxeb informaciis Segrovebas
(personalis dasxivebis dasaSvebi wliuri efeq-
turi dozis maCvenebelis Seswavla Catarebuli
procedurebis mixedviT) saTanado periodulo-
biT da Segrovili monacemebis gaanalizebas;

• Catarebuli samedicino procedurebis
saqarTvelos Sromis, janmrTelobisa da soci-
aluri dacvis saministros mier damtkicebul
mkurnalobis procedurebTan Sesabamisobis Ses-
wavlas;

• rentgenologiuri gamokvlevebis xarisxis,
dozimetriuli kontrolis Catarebis vadebis
dadgenil vadebTan Sesabamisobis Seswavlas.

kvlevis sagani da meTodebi: individuri
monitoringi Cautarda kvlevisTvis SerCeul
samedicino dawesebulebebis sakontrolo zona-
Si momuSave samedicino personals, romlebsac
mudmivi an droebiTi uSualo kontaqti hqondaT
maionizebeli gamosxivebis wyarosTan.

dakvirvebisTvis SerCeul iqna Sesabamisi pro-
filis klinikis personali - eqvsi rentgenolog-
radiologi. personalis kvlevis Sedegebi war-
modgenilia cxrilebSi (1,2,3,4,5,6,7,8,9,10,11).

am specialistebs  rentgenografia/rentgeno-
skopiisa da liTotripsiis procedurebis Catare-
bisas profesiuli kontaqti hqondaT 2007-2020
wlebSi gamoSvebul sxvadasxva funqciur samed-
icino danadgarTan (aparatTan). unda aRiniSnos,
rom 2007-dan 2020 wlamde es danadgarebi Tanda-
Tan daixvewa da maTi teqnikur-teqnologiuri
maCveneblebi da vizualizaciis xarisxi gaum-
jobesda.

 personalis dozimetriuli kvleva tardebo-
da teqnikuri reglamentis - „individualuri mo-
nitoringis ganxorcielebisa da kontrolis we-
sis” - Tanaxmad, 2018 wlamde instadozis (USB-
beijis tipi) dozimetrebis gamoyenebiT,  xolo
2018 wlidan - OSL-dozimetrebis gamoyenebiT.

personalis mier miRebuli individuri doze-
bi iwereboda avtomaturad, dozimetris Semow-
mebis dros, yovel 3 TveSi erTxel.  miRebuli mo-
nacemebis Sekreba iZleoda informacias
dakvirvebis qveS myofi piris jamuri wliuri
dasxivebis donis Sesaxeb.

 dakvirvebis qveS myofi pirebis wliuri dasx-
ivebis faqtiur dones vadarebdiT personalis



17

dasxivebis dasaSveb dozur zRvrebs, romelTa
Tanaxmad, radiaciis wyaroebTan momuSave pir-
TaTvis (maT Soris, samedicino personalisTvis)
dasaSvebi wliuri efeqturi dozis maCvenebeli
saSualod 20 mzv-is toli unda iyos nebismieri 5
momdevno wlis ganmavlobaSi (100 mzv 5 weliwad-
Si), magram araumetes 50 mzv-isa - nebismieri
calkeuli wlisaTvis [1,2,3,4].

kvlevis Sedegebi:  gaanalizebul iqna  2015-
2020  ww. kvlevis Sedegebis monacemebi, romlebic
dakvirvebis qveS myofi TiToeuli  piris SemTx-
vevaSi warmodgenilia qronologiurad.

rentgenografia-rentgenoskopiaze da li-
Totrifsiaze dakavebuli specialistebis do-
zuri datvirTvebis monacemebi cal-calke,  qro-
nologiuri TanamimdevrobiTaa warmodgenili.
aqve SevniSnavT, rom rentgenografia-rentgen-
oskopiaze dasaqmebulebi, romelTa dozimetri-
is Tanamimdevruli masalebia qvemoT warmodge-
nili, mTeli dakvirvebis periodSi erTi da imave,
2015 wels gamoSvebul aparatze muSaobdnen,
xolo liTotrifsiiT dakavebulebi - 2015-2016
wlebSi - 2007 wlis,  2017-2019 wlebSi - 2017 wlis,
xolo 2020 wels - uaxles aparatze.

cxrili #1
samedicino personalis dasxivebis

dozebi rentgenografia-rentgenoskopiis
dros (2016 w.)

cxrili #3
samedicino personalis dasxivebis

dozebi rentgenografia-rentgenoskopiis
dros  (2018 w.)

personalis dasxivebis 
jamuri doza, mzv 

procedurebis 
raodenoba 

2.43 1785 

warmodgenili cxrilidan Cans, rom 2016 wlis
individuri dozimetris (mzv) monacemebis Tanax-
mad, eqimis mier 1785 proceduris Catarebis Sede-
gad miRebuli dasxivebis jamuri wliuri  dozaa
2.43 mzv, rac zRvrulad dasaSveb dones Seesaba-
meba.

cxrili #2
samedicino personalis dasxivebis

dozebi rentgenografia-rentgenoskopiis
dros (2017 w.)

personalis dasxivebis 
jamuri doza, mzv 

procedurebis 
raodenoba 

0.79 1260 

2017 wlis individuri dozimetris (mzv) mo-
nacemebi gviCvenebs, rom dasxivebis doza  (0,79
mzv), wina wlis analogiurad, zRvrulad dasaS-
veb dones Seesabameboda.  Sesabamisad, am SemTx-
vevaSi dasxivebis doza, wina welTan SedarebiT,
naklebi iyo, Tumca isic unda aRiniSnos, rom
Catarebuli procedurebis raodenobac naklebi
iyo (1260).

personalis dasxivebis 
jamuri doza, mzv 

procedurebis 
raodenoba 

1.236 826 

0.933 831 

2018 wlis - individuri dozimetris (mzv) mo-
nacemebi gviCvenebs, rom orive eqimis dasxivebis
jamuri wliuri doza zRvrulad dasaSveb dones
Seesabameboda. erTi specialistis dasxivebis
dozam Seadgina 1.236 mzv (procedurebis raode-
nobam - 826), meoris dasxivebis dozam Seadgina
0,933 mzv  (procedurebis raodenoba iyo  831). pro-
cedurebis raodenobis umniSvnelo gansxvavebas,
wesiT, ar unda moeca dasxivebis dozis Sedare-
biT ufro mniSvnelovani gansxvaveba am or mona-
cems Soris, Tumca radiaciuli datvirTvis done,
aseve, damokidebulia proceduris xangrZli-
vobaze, romelic kvlevis farglebSi ar gaTva-
liswinebula.

cxrili #4
samedicino personalis dasxivebis

dozebi rentgenografia-rentgenoskopiis
dros (2019 w.)

personalis dasxivebis 
jamuri doza, mzv 

procedurebis 
raodenoba 

0.855 494 

0.708 489 

2019 wlis monacemebis Tanaxmad, am welsac
orive piris dasxivebis doza  zRvrulad dasaS-
veb dones Seesabameboda. dasxivebis jamuri doza
erT SemTxvevaSi iyo 0,855 mzv, procedurebis
raodenoba ki - 494; meoris dasxivebis doza iyo
0,708 mzv,  procedurebis raodenoba ki - 489. es
monacemebi savsebiT Seesabameba erTmaneTs, wina
welTan SedarebiT ki - mniSvnelovnad naklebia,
Tumca  procedurebis  raodenobac  orive Sem-
TxvevaSi naklebi iyo.
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cxrili #5
samedicino personalis dasxivebis

dozebi rentgenografia-rentgenoskopiis
dros (2020 w.)

2016 wlis monacemebis Tanaxmad, dasxivebis
doza  zRvrulad dasaSveb dozas Seesabameboda.
dasxivebis jamurma dozam, erTi eqimis SemTxveva-
Si, Seadgina 3,4 mzv (procedurebis raodenoba  -
62). meoris analogiuri maCveneblebi iyo 0,28 mzv
da 21. aq yuradRebas iqcevs dasxivebis dozebis
TvalsaCinod meti sidideebi 2015 wlis  aparat-
Tan momuSave pirebis monacemebTan SedarebiT,
rac, savaraudod,  am ukanasknelis 2007 wels ga-
moSvebul aparatze ukeTesi teqnikur-te-
qnologiuri monacemebiT unda iyos ganpirobebu-
li.

cxrili #8
samedicino personalis dasxivebis

dozebi distanciuri liTotrifsiis dros
(2017 w.)

personalis dasxivebis 
jamuri doza, mzv 

procedurebis 
raodenoba 

0.622 549 

0.401 350 

0.285 202 

2020 wlis  monacemebiT,  wina wlebis monaceme-
bis msgavsad,  dakvirvebis qveS myofi sami spe-
cialistis dasxivebis jamuri wliuri doza (mzv)
zRvrulad dasaSveb dones Seesabameboda.
rogorc vxedavT, dasxivebis jamuri dozebi
Seadgenda   0,622,  0,401  da 0, 285 mzv-s,   maT mier
Catarebuli procedurebis raodenoba ki iyo  549,
350 da 202.

dadginda, rom erTi da imave funqciuri
aparatis gamoyenebisas, personalis jamuri wli-
uri radiaciuli dasxivebis done stabilurad
dabalia da dasaSvebs ar aRemateba, Tumca mniS-
vnelovani progresi wlebis manZilze am mxriv ar
gamovlenila.

cxrili #6
samedicino personalis dasxivebis

dozebi distanciuri liTotrifsiis dros
(2015 w.)

personalis dasxivebis 
jamuri doza, mzv 

procedurebis 
raodenoba 

0.08 3 

0.18 29 

2015 wlis   individuri dozimetris  monaceme-
bi gviCvenebs, rom dasxivebis doza (mzv), orive
eqim-specialistis SemTxvevaSi, zRvrulad dasaS-
veb dones Seesabameba: erT SemTxvevaSi dasxive-
bis doza iyo 0,08 mzv, proceduris raodenoba ki
3. meore eqimis SemTxvevaSi analogiuri maCve-
neblebi iyo 0,18 mzv da 29. savaraudod, Seusaba-
moba dasxivebis jamur dozebsa da procedureb-
is raodenobebs Soris, am SemTxvevaSic, proce-
durebis raodenobis xangrZliobas unda ukav-
Sirdebodes.

cxrili #7
samedicino personalis dasxivebis

dozebi distanciuri liTotrifsiis dros
(2016 w.)

personalis dasxivebis 
jamuri doza, mzv 

procedurebis 
raodenoba 

3.4 62 

0.28 21 

personalis dasxivebis 
jamuri doza, mzv 

procedrebis 
raodenoba 

0.5 46 

0.38 34 

2017 wlis individuri dozimetris (mzv) mo-
nacemebma aCvena, rom dasxivebis doza zRvrulad
dasaSveb dones Seesabameboda. erTi eqimis das-
xivebis jamurma dozam Seadgina 0.5 mzv (proce-
duris raodenoba - 46). meoris dasxivebis dozam
Seadgina 0.38 mzv (proceduris raodenoba - 34).
eqimTa dasxivebis jamuri dozebis gansxvaveba
logikurad ukavSirdeba procedurebis raode-
nobas.

cxrili #9
samedicino personalis dasxivebis

dozebi distanciuri liTotrifsiis dros
(2018 w.)

personalis dasxivebis 
jamuri doza, mzv 

procedurebis 
raodenoba 

1.818 25 

3.93579 60 

2018 wlis  monacemebi aCvenebs, rom eqimTa
dasxivebis  jamuri doza  zRvrulad dasaSveb
dozas Seesabameboda. is, erTi eqimis SemTxveva-
Si, 1.818 mzv-is toli iyo, procedurebis raode-
noba ki  - 25-is. meoris dasxivebis doza gaxldaT
3,93579 mzv, proceduris raodenoba ki 60, ramac
ganapiroba am specialistis dasxivebis jamuri
wliuri dozis SesamCnevi momateba.
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cxrili #10
samedicino personalis dasxivebis

dozebi distanciuri liTotrifsiis dros
(2019 w.)

rekomendacia: samedicino personalis radi-
aciuli dasxivebis donis kidev ufro Sesamci-
reblad rekomendebulia iseTi principebis dan-
ergva da ganuxrelad dacva, rogoricaa ALARA (As
Low As Reasonably Achievable) - dro-manZili-raode-
noba [11].
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personalis dasxivebis 
jamuri doza, mzv 

procedurebis 
raodenoba 

1.16 45 

1.3459 47 

2019 wlis  individuri dozimetris monaceme-
bis Tanaxmadac dasxivebis doza zRvrulad dasaS-
veb dozas Seesabameboda. cxrilidan Cans, rom
Tanabari raodenobis procedurebis Catarebis
SemTxvevaSi dasxivebis jamuri dozebic  Tanabar
doneze iyo.

cxrili #11
samedicino personalis dasxivebis

dozebi distanciuri liTotrifsiis dros
(2020 w.)

personalis dasxivebis 
jamuri doza, mzv 

procedurebis 
raodenoba 

0.851 100 

0.795 95 

2020 wlis monacemebic miuTiTebs, rom eqimi
specialistebis dasxivebis jamuri doza zRvru-
lad dasaSveb dozas Seesabameboda. am wlis mo-
nacemebic  miuTiTebs, rom, Tanabari raodenobis
procedurebis Catarebis SemTxvevaSi, dasxive-
bis jamuri dozebic TiTqmis  Tanabar donezea.

gansakuTrebiT TvalsaCinoa personalis wli-
uri jamuri dasxivebis donis mniSvnelovani kle-
ba 2020 wlis ganmavlobaSi, 2019 wlisa  da wina
wlebis monacemebTan SedarebiT. unda aRiniSnos,
rom swored am wlidan daiwyo axali aparatis
gamoyeneba. aRniSnuli dadebiTi tendencia
dakavSirebuli unda iyos am aparatis teqno-
logiuri monacemebis gaumjobesebasTan.

daskvnebi: kvlevis Sedegebis safuZvelze
SeiZleba davaskvnaT, rom: 1. Seswavlili samedi-
cino dawesebulebis samedicino personalis ja-
muri wliuri dasxivebis done rogorc rent-
geografiul-rentgenoskopiuri, ise liTotrif-
siuli procedurebis Catarebisas ar aRemateba
am tipis kontingentisTvis dadgenili dozuri
zRvris dones; 2.  erTi da igive aparatis gamo-
yenebis SemTxvevaSi wlebis ganmavlobaSi person-
alis wliuri dasxivebis dozis cvlilebis ten-
dencia arc dadebiTi da arc uaryofiTi mimar-
TulebiT ar vlindeba; 3. axali Tanamedrove
samedicino teqnologiebis gamoyeneba, dasxive-
bis donis Semcirebis TvalsazrisiT, mniSvnelo-
van dadebiT efeqts iZleva, rac maTi teqnikur-
teqnologiuri SesaZleblobebis gaumjobeseba-
ze miuTiTebs.
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SUMMARY

Bakradze Lali, Kandelaki Teona, Murjikneli Ketevan,
Kverenchkhiladze Genadi, Khunashvili Nato

RADIATION SAFETY CONTROL OF
MEDICAL PERSONNEL USING MODERN
TECHNOLOGIES FOR THE DIAGNOSIS
AND TREATMENT OF DISEASES

TSMU, THE DEPARTMENT OF NUTRITION, AGING
MEDICINE, ENVIRONMENTAL END OCCUPATIONAL
HEALTH

Nowadays, medical institutions are increasingly using
modern technologies and equipment for X-ray radiological
examination for the diagnosis and treatment of diseases. The
results of the present study show that the level of radioac-
tive radiation of medical personnel during medical proce-
dures depends on the type of technology used. Using new
modern medical technologies despite the small difference
between the years of their release, gives a significantly re-
duced irradiation effect to medical staff, which indicates the
improvement of their technical-technological capabilities.
According to the data of  2020, the level of total annual
irradiation during lithotripsy was significantly reduced com-
pared to the data of previous years. In order to further re-
duce the level of radiation exposure of medical personnel. It
is recommended to introduce and adhere of the following
principles, to do this, you can use three basic protective
measures in radiation safely: time, distance, and shielding.

klinikuri  SemTxvevis aRwera

bregaZe oTar1,  awyvereli leila2,
sexniaSvili nana3,  WuWulaSvili nino1,
wiklauri giorgi1

qveda ybis osteoporozuli motexiloba
(klinikuri SemTxvevis aRwera)

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

osteoporozi - Zvlebis progresirebadi me-
taboluri xasiaTis daavadebaa, romlis drosac
adgili aqvs mineralizaciis xarisxis daqveiTe-
bas, Zvlovani qsovilis masis klebiT da struq-
turis  rRveviT. aRniSnul paTologiur cvlile-
bebs Tan sdevs motexilobebis ganviTareba umniS-
vnelo travmis SemTvevaSic ki. ZiriTadad es Se-
exeba gulmkerdisa da welis malebs, barZayis,
sxivis da iSviaTad mxris Zvlebs (e. w. myife mo-
texilobebi). diagnozi, rogorc wesi, ismeba or-
energetikuli rentgenuli absorbciometriiT.
profilaqtika da mkurnaloba iTvaliswinebs
riskis faqtorebis koreqcias, kalciumisa da D
vitaminis preparatebis miRebas, specialur
varjiSebs, travmuli dazianebebis minimaliza-
cias da samkurnalwamlo preparatebis miRebas,
Zvlovani masis SenarCunebisa da axali Zvlovani
qsovilis warmoqmnis stimulaciis mizniT. aRsani-
Snavia, rom cocxal organizmSi Zvlovani qsovi-
lis rezorbcia da kvlavwarmoqmna mimdinareobs
mudmivad. normaSi daculi unda iyos balansi da
es ori procesi awonasworebdes erTmaneTs. os-
teoblastebis (Zvlis organuli matriqsis war-
momqmneli ujredebi, romlebic SemdgomSi
uzrunvelyofen mis mineralizaciis process) da
osteoklastebis (ujredebi, romlebic uzrun-
velyofen Zvlis rezorbcias) aqtivoba regu-
lirdeba kalcitoniniT (paraTireoiduli hormo-
ni), estrogenebiT, prostaglandinebiT (winamde-
bare jirkvlidan gamoyofili biologiurad aqti-
uri nivTierebebi), D vitaminiT, sxvadasxva cito-
kinebiT da rigi adgilobrivi faqtorebiT.
rogorc qalebis, ise mamakacebis Zvlovani masa
Tavis maqsimums aRwevs daaxloebiT 30 wlis asak-
Si, ris Semdegac, TiTqmis 10 wlis ganmavlobaSi,
rCeba erT doneze. am periodSi osteoporozisa
da osteorezorbciis balansi ZiriTadad dacu-
lia. Tu mamakacebSi osteoporozuli procesi
asakis matebasTn erTad met-naklebad Tanabrad
mimdinareobs, qalebSi, menopauzis dawyebis Sem-
deg, Zvlovani masis kargva Cqardeba da Semdgomi
10 wlis ganmavlobaSi Seadgens daaxloebiT 2% we-
liwadSi, Tumca Semdeg aRniSnuli procesi Tan-
daTan iklebs. osteoporozi azianebs Zvlis
rogorc kortikalur firfitas, ise Rrublise-
bur nivTierebas - mcirdeba kortikaluri fir-
fitis sisqe, trabekulebis raodenoba, Zvali
xdeba gacilebiT forovani da myife. Zvlebis pa-
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Tologiuri motexiloba, travmuli motexilo-
bisagan gansxvavebiT, gulisxmobs Zvlis mTliano-
bis darRvevas masSi mimdinare paTologiuri pro-
cesebis (sxvadasxva genezis osteomielitebi,
keTilTvisebiani da avTvisebiani simsivneebi da
sxva) fonze. Sesabamisad, Zvlebis osteoporozu-
li motexilobebi, aseve, ganixileba paTologiur
motexilobebad. amasTan, unda aRiniSnos, rom os-
teoporozuli motexilobebi gvxvdeba Ziri-
Tadad iseT ZvlebSi, rogoricaa xerxemlis gul-
mkerdisa da welis monakveTis malebi (kompresi-
uli motexiloba), barZayis Zvlis yeli da didi
cibruti, sxivis Zvlis distaluri nawili majis
ZvlebTan Sesaxsrebis adgilas. SedarebiT iSvi-
aTad SeiZleba Segvxvdes mxris Zvlis proqsi-
maluri nawilis da menjis Zvlebis osteoporo-
zuli motexiloba. qveda ybis Zvlis osteoporo-
zuli motexiloba, warmoadgens Zvlebis msgavsi
genezis motexilobis uiSviaTes SemTxvevas, ris
gamoc gadavwyviteT warmogvedgina sakuTari
klinikuri SemTxveva.

pacienti a. v., 54 wlis mamakaci, Semovida kli-
nikaSi 17-10-2023. Semosvlisas uCioda tkivils da
diskomforts qveda ybis areSi, ReWvis funqciis
moSlas. pacientis gadmocemiT, klinikaSi Semos-
vlamde 2 dRiT adre, Wamis dros igrZno tkivili
da diskomforti qveda ybis areSi, rasac Tan sdev-
da qveda ybis Zvlis paTologiuri moZraobis Seg-
rZneba. pacientma mimarTa stomatologiur klin-
ikas, sadac Cautarda ybebis kt kvleva. gamovlin-
da qveda ybis Zvlis paTologiuri, osteoporo-
zuli motexiloba. pacienti gamogzavnil iqna yba-
saxis qirurgiul stacionarSi specializebuli
mkurnalobis mizniT.

obieqturi gasinjviT yuradRebas ipyrobda
saxis asimetria. qveda ybis moZraoba iyo ramde-
nadme SezRuduli. piris Rrus daTvalierebiT
gamovlinda qveda ybis Zvlovani masis mkveTri
deficiti, rac gamoixateboda alveoluri mor-
Cis srul da qveda ybis sxeulis mniSvnelovan
atrofiaSi. palpaciiT am areSi isinjeboda frag-
mentebis paTologiuri moZraoba. kt kvleviT vi-
zualizdeboda motexilobis xazi fragmentebis
SecilebiT da Zvlis simkvrivis mkveTri
daqveiTeba, damaxasiaTebeli osteoporozuli
procesisTvis. mniSvnelovani atrofiis gamo qve-
da ybis sxeulis simaRle, mis mTel sigrZeze ar
aRemateboda 8 - 10 mm.

operacia Catarda zogadi gautkivarebiT. en-
dotraqealuri narkozis fonze gatarda intra-
da eqstraoraluri ganakveTebi. intraoralurad
gatarda ganakveTi marjvniv, karibWis mxridan,
qveda ybis sxeulis areSi, gardamavali naoWis
gaswvriv, menTaluri midamodan retromolarul
aremde. aSrevda lorwovan-Zvliszedakaniani
nafleTi da mobilizda qveviT. moinaxa qveda ybis
Zvlis monatexi fragmentebi da gamoTavisufl-
da mimdebare rbili qsovilebisgan. eqstra-
oraluri ganakveTi gatarda marjvena ybisqveSa
areSi qveda ybis qveda kididan 2 sm-is daSore-

biT. rbili qsovilebi qveda ybis Zvlamde gaikve-
Ta Sreobrivad. gaSiSvlda qveda ybis Zvali, ris
Semdegac Catarda monatexi fragmentebis Cas-
woreba da osteosinTezi swor poziciaSi titanis
perforirebuli firfitisa da 10 WanWikis gamo-
yenebiT. pirSigniTa da pirgareTa Wrilobebi gaik-
era yrud atravmuli sakeri masalis kvanZovani
nakerebiT.

pacienti, operaciidan ori dRis Semdeg, dam-
akmayofilebeli mdgomareobiT klinikidan gaew-
era. gamomdinare im garemoebidan, rom os-
teoporozis progresirebis fonze arsebobs Zv-
lebis motexilobis da maT Soris qveda ybis Zv-
lis ganmeorebiTi motexilobis albaToba, pa-
cients mieca rekomendacia kompleqsuri mkur-
nalobis Catarebis aucileblobis Taobaze anti-
rezorbciuli da osteoreparaciuli preparate-
bis gamoyenebiT, Sesabamisi specialistebis mon-
itoringiT dinamikaSi.

 amdenad, SegviZlia davaskvnaT, rom Zvlebis
osteoporozulma procesma, garda iseTi Zvle-
bis paTologiuri motexilobisa, rogoricaa xe-
rxemlis malebi, barZayis, sxivis, mxris, menjis
Zvlebi, SeiZleba gamoiwvios qveda ybis Zvlis os-
teoporozuli motexilobac, rac warmoadgens
Zvlebis msgavsi genezis motexilobis uiSviaTes
SemTxvevas. aseTi motexilobis maprovicirebeli
faqtori SeiZleba gaxdes qveda ybis meqanikuri
datvirTva ReWviTi aqtivobis dros. amasTan, aR-
saniSnavia, rom qveda ybis osteoporozuli mo-
texiloba saWiroebs kompleqsur mkurnalobas da
ar SeiZleba Semoifarglos mxolod operaciuli
CareviT.
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CLINICAL CASE REVIEW

SUMMARY

Bregadze Otar1, Atskvereli Leila2, Sekhniashvili Nana3,
Chuchulashvili Nino1, Tsiklauri Giorgi1

OSTEOPOROTIC FRACTURE OF THE
LOWER JAW (CLINICAL CASE
DESCRIPTION)

TSMU, DEPARTMENT OF MAXILLOFACIAL SURGERY1;
DEPARTMENT OF ORAL SURGERY AND IMPLANTOLOGY2;
S.KHECHINASHVILI UNIVERSITY CLINIC3

Osteoporotic fracture of the mandible is the rarest case
of fracture of similar genesis. Based on this, the authors
aimed to describe their own clinical case of osteoporotic
mandibular fracture. The provoking factor of such a fracture
can be the mechanical load of the lower jaw during chewing
activity.

The patient, a 54-year-old man, complained of pain in the
lower jaw area, disruption of the chewing function, while
visiting the clinic. 2 days before going to the clinic, while
eating, he felt pain and discomfort in the lower jaw area,
which was accompanied by the sensation of abnormal move-
ment of the lower jaw bone. A CT scan of the facial bones
revealed a pathological, osteoporotic fracture of the lower
jaw bone with dislocation of the fragments. The asymmetry
of the face drew attention to the objective examination. Man-
dibular movement was limited. Examination of the oral cavity
revealed a sharp deficiency of the mandibular bone mass,
which was manifested in the complete alveolar ridge and
significant atrophy of the mandibular body. Pathological
movement of fragments was tested in this area by palpation.
Due to significant atrophy, the height of the body of the
lower jaw did not exceed 8-10 mm along its entire length.

The operation was performed under general anesthesia.
Intra- and extraoral approach. After the reposition of the bro-
ken fragments, osteosynthesis was performed using a titani-
um plate. Based on the circumstances that there is a possi-
bility of bone fractures, including repeated fractures of the
mandible bone, against the background of the progression
of osteoporosis, the patient was advised about the need for
complex treatment using antiresorptive and osteoreparative
drugs, with the monitoring of relevant specialists in dynam-
ics.

garuCava natalia1,  geneliZe mimoza2, 
elaSvili eka3,  kvernaZe vasil3

salmonelozis epidemiologiuri
Taviseburebebi q. TbilisSi 2019-2023
wlebSi

Tssu, epidemiologiisa da biostatistikis
departamenti1; Tbilisis gadamdeb daavadebaTa
epidzedamxedvelobisa da kontrolis
municipaluri centri2, ssip sursaTis erovnuli
saagento3

salmonelozi erT-erTi mniSvnelovani in-
feqciuri daavadebaa, romelic, sazogadoebrivi
janmrTelobis saerTaSoriso organizaciis mo-
nacemebis mixedviT, dResac did problemas war-
moadgens. salmonela msoflioSi gavrcelebuli
diareuli daavadebis gamomwvevi oTxi wamyvani
mizezidan (Norovirus, Salmonella, Clostridium perfingens,
S.aureus) erT-erTia, xolo, evrokavSiris masSta-
biT, kampilobaqteriozis Semdeg, meore yvelaze
gavrcelebuli zoonozia [2,3]. „Salmonella enterica”
kvebiTi infeqciebis mTavari ganmapirobebelia
rogorc ganviTarebad, ise ganviTarebul qveyneb-
Si da yvelaze paTogenuria salmonelas saxeobebs
Soris. aratifoiduri salmonela adamianebSi gan-
viTarebuli baqteriuli enteritis gamomwvevi
saerTo mizezia, romelic yovelwliurad gana-
pirobebs gastroenteritis 93,8 milion SemTxve-
vas msoflioSi, romelTagan 155 aTasi letalu-
rad mTavrdeba. klinikuri gamovlinebis mixed-
viT, misi mravali forma SeiZleba Segvxvdes –
dawyebuli usimptomo mtareblobidan,
damTavrebuli rTuli septikuri formebiT, Tum-
ca SemTxvevaTa umravlesobaSi salmonelozi gas-
troenteritis saxiT vlindeba [3,5,7].  daavade-
bis gamomwvevma droTa ganmavlobaSi eti-
ologiuri struqturis cvlileba ganicada, Sesa-
bamisad, etiologiuri cvlilebis paralelurad,
Seicvala salmonelebis gadacemis faqtorebis
mniSvnelobac - infeqciis ZiriTad wyaros Sina-
uri cxovelebi da frinvelebi [4] warmoadgenen.

saqarTveloSi salmoneloziT incidentoba,
2008-2021 wlebSi, 3.8-dan 8.1-mde meryeobda. daa-
vadebis gadacemis ZiriTadi faqtorebi qaTmis
xorci, kvercxi da maTgan momzadebuli sakvebi
iyo. SemTxvevis gansazRvrebidan gamomdinare,
epidzedamxedvelobis sistemaSi, salmonelozis
erTeuli SemTxvevebi laboratoriuli dadas-
turebis Semdeg registrirdeba. gamomdinare
aqedan, salmonelozi aRiricxeba mxolod im
qalaqebsa da raionebSi, sadac funqciobs baqte-
riologiuri laboratoriebi. savaraudod, salmo-
nelozis SemTxvevaTa umetesoba aRiricxeba,
rogorc infeqciuri warmoSobis diarea [1], an
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saerTod ar registrirdeba.
kvlevis mizani: kvlevis mizans warmoadgen-

da q. TbilisSi 2019-2023 wlebSi gamovlenili sal-
monelozis epidemiologiuri Taviseburebebis
Seswavla, jgufuri SemTxvevebis ganxilva da,
maTi Tavidan aridebis mizniT, rekomendaciebis
SemuSaveba.

kvlevis masala da meTodebi:   Seswavlili
da damuSavebuli iqna daavadebaTa kontrolisa
da sazogadoebrivi janmrTelobis erovnuli cen-
tris, Tbilisis gadamdeb daavadebaTa epidzedam-
xedvelobisa da kontrolis municipaluri cen-
trisa da ssip - sursaTis erovnuli saagentos
monacemebi. monacemebis dasamuSaveblad gamo-
yenebuli iyo incidentobis maCveneblebi 100 000
mosaxleze.

kvlevis Sedegebi: rogorc #1 diagramidan
Cans, salmonelozis gavrcelebis  TvalsazrisiT,
saangariSo periodSi, SeiniSneboda klebis ten-
dencia - incidentobis maCvenebeli 14,7-dan 5,68-
mde Semcirda. mxolod 2023 wels dafiqsirda um-
niSvnelo mateba da incidentobis maCvenebeli
6,85-mde gaizarda.

unda vivaraudoT, rom aRniSnuli kleba, Ziri-
Tadad, kovidpandemiis Sedegia, rac, erTi mxriv,
kovidregulaciebma (mosaxleobis izolacia, sa-
zogadoebrivi kvebis obieqtebis funqciobis Se-
Cereba), xolo, meore mxriv, samedicino dawese-
bulebebSi mimarTvianobis Semcirebam ganapiro-
ba.

salmonelozis asakobrivi gavrcelebis anal-
izma aCvena, rom, TbilisSi, is yvelaze metad 1-4
wlis asakobriv jgufSi (40.27) gvxvdeboda, xolo
asakis matebasTan erTad - mcirdeboda (diagrama
# 2).

zemoT aRniSnuli monacemebi asaxavs saerTo
tendencias msoflios masStabiT, rac am asakis
bavSvebis susti imunuri sistemiT SeiZleba aix-
snas.

salmonelozebis SemTxvevebis sezonuri ga-
nawilebis analizma aCvena, rom SenarCunebulia
daavadebisTvis damaxasiaTebeli sezonuri bune-
ba (diagrama #3). monacemebis Tanaxmad, daavade-
bis SemTxvevebi xSiri iyo zafxulsa da Semodgo-
mis TveebSi. pikuri maCvenebeli ivnisis TveSi
aRiniSna. sezonurobis indeqsma Seadgina 1,84,
xolo koeficientma - 64%.

q. TbilisSi (2019-2023 wlebSi) registrirebu-
li SemTxvevebis mikrobiologiurma analizma
aCvena, rom dominirebda S.Enteriditis, ramac saer-
To SemTxvevebis 32% Seadgina da mxolod avad-
myofTa 1%-sdaudasturda S.Typhimurium-iT
gamowveuli salmonelozi.

saangariSo periodis ganmavlobaSi, sazoga-
doebrivi jandacvisa da sursaTis erovnuli
saagentos Sesabamisma samsaxurebma, q. TbilisSi,
salmonelozis 11 epidafeTqeba gamoavlina. 5 epi-
dafeTqeba iyo ojaxuri, romelic ukavSirdebo-
da sanitariul-higienuri normebis darRvevas. 3
epidafeTqeba ganapiroba sxvadasxva sakon-
ditroSi SeZenili namcxvris sakvebad miRebam,
xolo danarCen 3 SemTxvevaSi daavadebis gavr-
celeba sazogadoebrivi kvebis obieqtebSi qaT-
mis xorcisgan damzadebulma sxvadsxva sakvebma
gamoiwvia. amrigad, salmonelozi kvlav rCeba sa-
zogadoebrivi jandacvisa da sursaTis erovnu-
li saagentosa da sazogadoebis erT-erT mniS-
vnelovan gamowvevad. is warmoadgens sayuradRe-
bo problemas da kvlavac vlindeba epidafeTqe-
bebis saxiT, amitom mizanSewonilad migvaCnia Sem-
degi rekomendaciebis gacema: sursaTis - xorcis,
rZisa da kvercxis - Termuli damuSaveba saTana-
do temperaturaze; mxolod Termulad (Sesabami-
sad) damuSavebuli rZisgan damzadebuli produ-
qtis miReba; kargad garecxili xilisa da bost-
neulis miReba; umi xorcis, frinvelisa da zRvis
produqtebis mza produqtisgan gancalkevebu-
lad Senaxva; sxvadasxva aRWurvilobisa da saWre-
li dafebis gamoyeneba  mza sursaTis, umi xor-
cis, zRvis produqtebisa da kvercxisTvis; sur-
saTis dasamuSavebeli dafebisa da sxva inventa-
ris saTanadod garecxva; sursaTis Senaxva uvne-
beli temperaturuli reJimis pirobebSi; usa-
frTxo wylisa da sursaTis gamoyeneba; warmoeba-
Si dasaqmebuli personalis mier higienis wesebis
dacva (personalis mier xelis dabana samuSao pro-
cesis dawyebamde, procesebs Soris  da sapirfare-
Sos Semdgom); aseve, xelis dabana cxovelebTan
kontaqtis Semdeg.

diagramebi  ix. Semdeg gverdze.
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diagrama #2.
salmonelozis asakobrivi struqtura q.TbilisSi (2019-2023 ww.)

diagrama #3
salmonelozis sezonuri ganawileba q.TbilisSi (2019-2023 ww.)

diagrama #1
salmonelozis gavrceleba q.TbilisSi (2019-2023 ww.)
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klinikuri  SemTxvevis aRwera

gigineiSvili qeTo, eliava mariam,
kacitaZe aleqsandre

mcirebalTovani parafsoriazi
(klinikuri SemTxvevis aRwera)

Tssu, kanisa da veneriul sneulebaTa
departamenti

parafsoriazi anTebiTi dermatozebis hete-
rogenuli jgufia, romelic klinikurad vlin-
deba wvrili firfitovani qercliT dafaruli
laqebiT, papulebiTa da balTebiT (1,2,5). dReis-
Tvis gamoiyofa daavadebis Semdegi klinikuri
formebi: mcirebalTiani, msxvilbalTiani, li-
qenoiduri mwvave (haberman-muxas) da qronikuli
(iulius-bergis) (1,2,5).

etiopaTogenezi bolomde garkveuli ar
aris. mcirebalTiani parafsoriazis ganviTareb-
isTvis fons qmnis iseTi procesebi, romelic mim-
dinareobs imunuri sistemis monawileobiT. ker-
Zod, qronikuli infeqciis kerebi (tonziliti,
kariesi), helminTebiT invazia, alergiuli da au-
toimunuri mdgomareobebi. aRwerilia daavadeb-
is ganviTarebis SemTxvevebi, romlebic  ukav-
Sirdeba ama Tu im medikamentis miRebas (2,5).

msxvilbalTiani parafsoriazi ganixileba,
rogorc fungoiduri mikozis adreuli stadia.
amasTan, Semdgomi avTvisebianobis maCvenebeli 0-
40%-mdea; saSualod 10%. amitom mniSvnelovania
mcirebalTiani - keTilTvisebiani da msxvilbal-
Tiani parafsoriazis diferenciuli diagnozi
(2,3,4). es ukanaskneli xasiaTdeba 10 sm-ze didi
zomis, asimetriulad ganlagebuli, araswori
formis balTebiT. histologiurad msxvilbal-
Tiani parafsoriazi ar gansxvavdeba fungoiduri
mikozis eriTemuli formisgan (2,3).

klinika. mcirebalTiani parafsoriazisas
gamonayari warmodgenilia mrgvali (1-2 sm),
ovaluri an wagrZelebuli (4-5sm), TiTisebri
laqebiTa da balTebiT, romelTa Seferilobac
varirebs moyviTalo-vardisferidan, moyviTalo-
yavisframde. zedapiri gluvi an sustad gamoxa-
tuli aqercliT. ganlagebulia zemo da qvemo ki-
durebis Sida da tanis gverdiT zedapirze, lan-
geris xazebis gaswvriv (2,3). balTebi ar erwymis
erTmaneTs, SemosazRvrulia, rogorc erT-
maneTisgan, aseve garSemo kanisgan. Tavis Tmiani
are, xelisa da fexis gulebi intaqturia.
formirebuli elementebi narCundeba Tveebisa
da wlebis ganmavlobaSi. SesaZloa spontanuri
remisia da gamonayris sruli alageba, gansakuTre-
biT zafxulis periodSi, atrofiisa da poikilo-
dermiis gareSe. subieqturi SegrZnebebi ar aRi-
niSneba, iSviaTad qavili (2,3,5).

diagnozi emyareba klinikur gamovlinebebs.
mcirebalTiani parafsoriazis amocnoba rTuli
amocanaa, vinaidan xasiaTdeba araspecifikuri
klinikuri suraTiT da saWiroebs gansxvavebas
bevri sxva dermatozisgan. amasTan, pacientis
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SUMMARY

Garuchava Natalia1, Gelenidze Mimoza2,
Elashvili Eka3, Kvernadze Vasil3

EPIDEMIOLOGICAL FEATURES OF
SALMONELLOSIS IN TBILISI IN 2019-
2023

TSMU, DEPARTMENT OF EPIDEMIOLOGY AND
BIOSTATISTICS;1 TBILISI MUNICIPAL CENTER FOR
EPIDEMIOLOGICAL SURVEILLANCE AND CONTROL OF
COMMUNICABLE DISEASES2,LELP NATIONAL FOOD
AGENCY3

The purpose of the study was to reveal the epidemiolog-
ical features of distribution of salmonellosis and its outbreaks.
The trends of salmonellosis morbidity, seasonality, age dis-
tribution were studied, and the outbreaks recorded in 2019-
20023 were briefly reviewed. The incidence was high in the
1-4 age group and decreased with age. Seasonality in the
summer-autumn period is characteristic of this disease. Dur-
ing outbreaks, Salmonella enteritidis was dominant, and prob-
able risk factors for infection were food, especially chicken
meat and dishes prepared from it.
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suraTi #2
pacienti mkurnalobis
Semdeg

gamokvleva mimarTulia Tanxlebi da maprovoci-
rebeli daavadebis gamosavlenad, saTanado sfe-
ros specialistebTan erTad (2,3).

diferenciuli diagnozi  tardeba Jiberis
vardisfer sirsvelTan, fsoriazTan, toqsiko-
dermiasTan, monetisebr egzemasTan, nairfer
sirsvelTan da, rac mTavaria, kanis limfomasTan
(2,5). Jiberis vardisferi sirsveli xasiaTdeba
ufro Ria vardisferi kerebisa da dediseuli
balTis arsebobiT (2). fsoriazis dros vlindeba
auspicis fenomeni; frCxilebze, Tavis Tmian
areze, idayvebsa da muxlebze specifikuri fso-
riazuli kerebi (2). numularuli egzemisagan gan-
sxvavdeba papula-vezikuluri, monetisebri
laqebis ararsebobiT (2). liqenoiduri parafso-
riazisgan histologiurad  gansxvavdeba  sustad
gamovlenili spongioziT (2). kanis limfomisa da
msxvilbalTiani parafsoriazisgan gansxvavdeba
TiTisebri, mrgvali da ovaluri 5 sm-mde laqebi-
sa da balTebis arsebobiT. histologiurad ar
vlindeba T-ujredebis atipia (2,3).

klinikuri SemTxveva. pacienti e. d., 14
wlis. pacientis gadmocemiT, 01.01.2023 kisris
gverdiT zedapirze SeamCnia gamonayari, romel-
sac ukavSirebda kvebiT alergias da 2022 wlis
dekemberSi gadatanil respiraciul infeqcias.
ris Semdegac gamonayari gavrcelda tansa da ki-
durebze. Caitara mkurnaloba feqsofenadiniT,
ketotifeniT, laqtofiltrumiT, adgilobrivad
- advantanis kremiT. 2023 wlis martSi imyofebo-
da stacionarul mkurnalobaze WinWris ciebis
diagnoziT, Cautarda mkurnaloba preparat deq-
sametazoniT, razec aReniSna droebiTi dadebi-
Ti Sedegi. 2023 wlis maisSi konsultirebuli iyo
alergologis mier.

gamokvlevebiT:  IgE normis farglebSi, aler-
genebze mgrZnobeloba ar aReniSneboda. itareb-
da mkurnalobas sxvadasxva diagnoziT: Jiberis
vardisferi sirsveli, mastocitozi, WinWris cie-
ba, Tumca uSedegod. 2023 wlis ivnisSi gamona-
yarma ganicada spontanuri regresi. 2023w-is seq-
temberSi ganviTarda recidivi, ris gamoc
10.10.23-Si momarTa klinikas.

obieqturad: tanis gverdiT zedapirze da
barZayebze aReniSneboda simetriulad ganlage-
buli Ria yavisferi, ovaluri, odnav wagrZele-
buli,  gluvi zedapiris mqone laqovani gamona-
yari, ganlagebuli langeris xazebis mimar-
TulebiT (sur. #1a,b). subieqturad diskomfor-
tis SegrZnebas ar aRniSnavda. daisva pirveladi
klinikuri diagnozi wvrilbalTiani parafsori-
azi.

suraTi #1
a, b. tanis gverdiT zedapirze simet-

riulad ganlagebuli Ria yavisferi,
ovaluri, odnav wagrZelebuli,  gluvi
zedapiris mqone laqovani gamonayari,
ganlagebuli langeris xazebis mimar-
TulebiT

diagnozis dasadastureblad da kanis limfo-
mis gamosaricxad Cautarda biofsia. masala - ka-
nis fragmenti kanqveSa ujredisiT, aRebul iqna
marcxena barZayidan.

histologiurad:  epidermisis sustad gamo-
xatuli akantozi, epidermuli dvrilebis ara-
Tanabari dagrZeleba, susti keratozi, ujred-
Sorisi SeSupeba wvetian SreSi, dermis zedapi-
rul SreSi mcire limfocituri infiltracia.

Catarebuli klinikur-laboratoriuli
gamokvlevebis Sedegad gamoiricxa T-limfomis
arseboba da dadginda diagnozi wvrilbalTiani
parafsoriazi.

daeniSna: reJimi, hipoalergiuli dieta, ni-
kotinis mJava, doqsiciklini, askorbinis mJava,
kunTSi - vitaminebi B1 da B6. adgilobrivad - ad-
vantanis malamo (meTilprednizolon aceponati
0.1%).

mieca rekomendacia : infeqciuri procese-
bis drouli mkurnaloba. qronikuli infeqciis
kerebis sanacia. Catarebuli mkurnalobis Sede-
gad aRiniSna mdgomareobis mkveTri gaumjobese-
ba (sur.#2).
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CLINICAL CASE REVIEW

SUMMARY

Gigineishvili Keto, Eliava Mariam,  Katsitadze Alexander

SMALL PLAQUE PARAPSORIASIS
(CLINICAL CASE REVIEW)

TSMU DEPARTMENT OF DERMATOVENEREOLOGY

Small plaque parapsoriasis (SPP) is a chronic, asymp-
tomatic dermatosis. In its development, the primary function
is carried out by T cells, that stimulates chronic inflamma-
tion. The World Health Organisation defines SPP as a be-
nign disorder that, in contrast to Large Plaque Parapsoriasis
(LPP), almost never transforms into T cell lymphoma, where-
as LPP evolves into overt MF in 40% of cases. Consequent-
ly, prompt differentiation and appropriate management of
the aetiology of these dermatoses are imperative. Biopsy
plays an important role along with the clinical picture and
further pathomorphological examination.

We present a clinical case of a 14 year old patient with a
skin eruption history within 1 year. Objective findings were:
the presence of symmetrical, distributed light brown, oval,
elongated (digitate, finger-shaped) patches with smooth
surface, predominantly located on the flanks and thighs, along
the skin cleavage lines, was obvious.

klinikuri  SemTxvevis aRwera

gigineiSvili qeTo, eliava mariam,
kacitaZe aleqsandre

Savi akantozi, rogorc avTvisebiani
procesis markeri sakvercxis
adenokarcinomis mqone pacientSi
(klinikuri SemTxvevis aRwera)

Tssu, kanisa da veneriul sneulebaTa
departamenti

Savi akantozi xasiaTdeba simetriuli, hiper-
pigmenturi, hiperkeratozuli, papilomatozuri
balTebis gaCeniT (1, 2). kiserze, kefaze, iRliis
fosoSi, sazardulis naoWsa da sxva did naoWebSi
lokalizaciiT. kanis Seferiloba varirebs muqi
ruxidan aspidisebr Savamde (1). dazianebuli ka-
nis reliefi xorkliania, riTac Sagrenis tyavs
mogvagonebs (1). aRiniSneba xelisa da fexisgule-
bis hiperkeratozi, frCxilebis distrofia. TiT-
qmis Tanabari sixSiriT vlindeba qalebsa da ma-
makacebSi. pacientTa saSualo asaki 40-50 welia.
gamoyofen Savi akantozis 4 formas:

• keTilTvisebiani autosomur-dominanturi;
• simptomuri forma, romelsac safuZvlad

udevs endokrinopaTia;
•fsevdoakantozi, romelic aReniSneba muqi

fenotipis mqone pirebs;
•paraneoplaziuri Savi akantozi, romlis dro-

sac aRniSnuli simptomebi ufro intensiuradaa
gamoxatuli, procesSi erTveba lorwovani garse-
bic. SesaZloa Serwyma keratodermiasTan da
lezer-treles sindromTan (mravlobiTi se-
boreuli keratomebis gaCena sxeulze (5,7).

Savi akantozis SemTxvevebis 20-25%-s war-
moadgens paraneoplastikuri Savi akantozi. am
ukanasknelis ganviTareba 90%-Si asocirebulia
intra-abdominur axalwarmonaqmnebTan (60%-Si
kuWis adenokarcinomasTan, RviZlis da pankrea-
sis simsivnesTan), iSviaTad sakvercxis, saS-
vilosnos, sarZeve jirkvlisa  da filtvis sim-
sivneebTan (5,7).

SemTxvevaTa 61%-Si Savi akantozi da simsiv-
nuri procesi erTdroulad viTardeba, 22%-Si
win uZRvis kibo, 17%-Si upirvelesad viTardeba
Savi akantozi.

paTogenezi. varaudoben, rom simsivnuri
ujredebi warmoqmnian transformaciis zrdis
faqtor-alfas (TGF-a), romlis struqtura epi-
dermuli zrdis faqtoris msgavsia (EGF). TGF-a
ukavSirdeba EGF-is receptorebs da iwvevs kera-
tinocitebis proliferacias (3,5).

diagnozi damyarebulia anamnezur monaceb-
sa da klinikur suraTze, romelic moicavs sam
ZiriTad simptoms: kanis hiperpigmentacia,
papilomatozi, hiperkeratozi (1,2,3).

histologiuri gamokvlevisas vlindeba:
papilomatozi, hiperkeratozi, sustad gamoxa-
tuli akantozi, melaninis donis mateba bazaluri
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pacients daeniSna antihistaminuri prepara-
tebi da adgilobrivi moqmedebis steroiduli
malamoebi. mieTiTa, rom igi saWiroebda hematol-
ogisa da onkologis konsultacias. Catarebuli
kvlevebis Sedegad gamovlinda rkinadeficituri
anemia. mcire menjis eqoskopiuri da mrt kvleve-
biT aRmoCnda kistozuri soliduri warmonaqmni
da limfadenopaTia, romelic eWvs badebda ne-
oplaziis arsebobaze.  specialistebis mier miRe-
bul iqna gadawyvetileba operaciuli Carevis
Sesaxeb.

pacients Cautarda laparatomia, totaluri
histereqtomia, omenteqtomia, TeZos limfuri
kvanZebis amokveTa, duglasis peritoneumeqto-
mia bilateraluri salpingoooforeqtomiiT.
postoperaciuli histomorfologiuri gamok-
vleviT dadginda marjvena sakvercxis serozu-
li adenokarcinoma, simsivnis diferenciaciis
xarisxi - High Grade 3 , Pt

3a
N

1
M

X, 
Stage III B.

Catarebuli konservatuli da qirurgiuli
Carevis Sedegad aRiniSna mdgomareobis mkveTri
gaumjobeseba, kanis safarvelis gaRiaveba, alag-
da kvanZovani elementebi, mniSvnelovnad Sem-
cirda qavili.

amrigad, paraneoplastikuri Savi akantozi
warmoadgens organizmSi ganviTarebadi avTvise-
biani simsivnis markers da, rogorc wesi, asocir-

Sris ujredebSi, dermaSi umniSvnelod gamoxatu-
li perivaskuluri anTebiTi infiltrati (3).

mniSvnelovania Saqriani diabetis gamoricxva
da am mizniT glukozis da glikirebuli hemoglo-
binis donis gansazRvra (2).

onkologiuri Zieba: onkomarkerebis gansaz-
Rvra, gastrointestinuri traqtis endoskopi-
uri gamokvleva, muclis Rrus eqoskopiuri kvle-
va, CT kvleva.

pacienti l.d. 69 wlis. mogvmarTa 16.05.23 w.
uCioda Zlier qavils da kanis hiperpigmentacias
kiserze, zurgze, iRliis fosoebsa da sazardu-
lis naoWSi. aRniSnavda wonis mkveTr klebas - 10
kg-mde, saerTo sisustes, simZimis SegrZnebas da
tkivils hipogastriumSi.

obieqturad aRiniSneboda kanis safarvelis
simSrale, kanis suraTis gaZliereba, papilomato-
zuri wanazardebi. dazianebul ubnebSi aRiniSne-
boda kanis moyavisfro-Savi Seferiloba (sur. #1
a,b), xelisgulebis moyviTalo Seferiloba da hi-
perkeratozi; gulmkerdze, barZayze da sazard-
ulis naoWSi - palpaciiT mkvrivi, msxvili
dvrilovani zedapiris mqone, muqi yavisferi,
araerTgvarovani meWeWovani wanazardebi (sur. #2
a, b)

suraTi #1-a
kanis hiperpigment-
acia, papilomatozi
da hiperkeratozi
kiserze

suraTi #2-a
dvrilovani zeda-
piris mqone meWe-
Wovani wanazardi

suraTi #2-b
dvrilovani zeda-
piris mqone,
mkvrivi meWeWovani
wanazardi

suraTi  #1-b
kanis hiperpigmen-
tacia iRliis foso-
Si
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deba mis arakeTilsaimedo mimdinareobasTan, rac
gamoixateba axalwarmonaqmnis agresiul zrdasa
da metastazirebaSi. sakvercxis kibo qalTa
onkologiur daavadebebSi gavrcelebiT me-7,
sikvdilianobiT ki me-8 adgils ikavebs. yovelw-
liurad 314 000 diagnostirebuli pacientidan
207 000 iRupeba (6). vinaidan sakvercxis kibos
klinikuri simptomebi adreul stadiaze iSviaTia
da xSirad SecdomiT aRiqmeba rogorc kli-
maqteruli sindromis gamovlineba an kuW-nawla-
vis esa Tu is paTologia, diagnozi dagvianebiT
dgindeba, ris gamoc 5 wliani sicocxlis xangr-
Zlivoba saSualod 28%-ia, maSin roca adreuli
diagnostikisas  - 89.9%.

aRniSnuli dermatozis adreuli amocnoba,
nebismieri sferos eqimis mier, samkurnalo
RonisZiebebis kompleqsis droulad ganxor-
cielebis saSualebas iZleva, rac gazrdis dadeb-
iTi gamosavlis maCvenebels.
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CLINICAL CASE REVIEW

SUMMARY

Gigineishvili Keto, Eliava Mariam, Katsitadze Alexander

ACANTHOSIS NIGRICANS AS A MARKER
OF A MALIGNANT PROCESS   IN A
PATIENT WITH OVARIAN
ADENOCARCINOMA (CLINICAL CASE
REVIEW)

TSMU DEPARTMENT OF DERMATOVENEREOLOGY

Acanthosis nigricans is a dematosis that is clinically char-
acterized by the appearance of symmetrical, hyperpigment-
ed, hyperkeratotic, papillomatous patches located on the
neck, nape, axillary fossa, and large folds. 20-25% of cases of

acanthosis nigricans are associated with malignant acan-
thosis nigricans. Paraneoplastic acanthosis nigricans is a
marker of a malignant tumor developing in the body. 90% of
cases are associated with intra-abdominal neoplasms. Rare-
ly with tumors of the ovary, uterus, mammary gland, and
lungs. Prompt identification of the aforementioned dermato-
sis enables timely implementation of an intricate array of
therapeutic interventions.

Clinical case: patient L.D. 69 years old, with clinical man-
ifestations of acanthosis nigricans and adenocarcinoma of
the right ovary, and the degree of tumor differentiation -
High Grade 3, Pt3aN1MX, Stage III B.

giorgobiani marina1,  CxaiZe nana3,
ninaSvili nanuli2

aziuri farosanas winaaRmdeg
gamoyenebuli pesticidebis
ekotoqsikologiuri daxasiaTeba da
maTTan kontaqtSi myofi pirebis
janmrTelobis mdgomareobis Sefaseba
imereTis regionis magaliTze

Tssu, higienisa da samedicino ekologiis
departamenti1; epidemiologiisa da
biostatistikis departamenti2; n.maxvilaZis
saxelobis Sromis medicinisa da ekologiis s/k
instituti3

kvlevis aqtualoba:  aziuri farosanas - Haly-
omorpha Halys-is winaaRmdeg saqarTveloSi gamo-
iyeneba pesticidebi, romelTa umravlesoba war-
moadgens piretroidebis jgufis nivTierebebs,
maT Soris bifetrinis Semcvel preparatebs da
neonikotinoidebis jgufis inseqticidebs.
bifetrini warmoadgens farTo speqtris kontaq-
tur-nawlavuri moqmedebis inseqticids, romel-
ic sinTezuri piretroidebis jgufis preparatia
da mweris organizmSi kontaqturi an oraluri
gziT moxvedrisas moqmedebs mavneblis nervul
sistemaze, iwvevs neironebis gamtarianobis dar-
Rvevas, ris Sedegadac farosana paralizdeba da
kvdeba [2,3].

aziuri farosanas winaaRmdeg gamoiyeneba
msoflioSi aRiarebuli meTodebi: meqanikuri -
,,moizide da mokali” da qimiuri saSualebebi. qi-
miuri saSualebebiT sveli-wertilovani Sesx-
urebebi da Termuli nisliT damuSaveba unda
Catardes preparatebis gamoyenebis wesebisa da
lodinis periodis (Sewamvlidan-mosavlis
aRebamde) mkacri dacviT [1,5].

Sromis mizans warmoadgenda aziuri faro-
sanas winaaRmdeg brZolis mizniT gamoyenebuli
qimiuri saSualebebis SesaZlo mavne zemoqmede-
bis Seswavla kontaqtSi myof pirTa organizmze
da mwvave da qronikuli intoqsikaciebis profi-
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laqtika.
kvlevis meTodi: imereTis regionSi, aziuri

farosanas sawinaaRmdego pesticidebTan ko-
taqtSi myof dasaqmebulTa da mosaxleobis aRw-
erilobiTi epidemiologiuri kvleva ,,intervi-
ureba-pirispir” meTodiT [6,7,8].

kvlevis Sedegebi: gamokiTxuli iyo 108
dasaqmebuli. kvlevaSi monawileobdnen sxvadasx-
va asakis pirebi. xuTi asakobrivi jgufidan, ric-
xovnobis maRali maCvenebliT gamoirCeoda: 30-
39w.w. (21,3%), 40-49w.w. (27,8%) da 50-59w.w. (23,1%)
asakobrivi jgufebi.

Segrovil iqna informacia  dasaqmebulTa samu-
Sao pirobebis Sesaxeb. respondentebi afiq-
sirebdnen, rom maT uwevdaT cvlebSi muSaoba
(34.3%), maT Soris, Ramis cvlaSic (30,6%). isini
muSaobdnen, rogorc zeganakveTurad (22.2%),
aseve aranormirebuli samuSao ganrigiTac
(8.3%)[4].

yvela respondenti dadebiTad afasebda
rogorc samuSao pirobebs, aseve samuSao adgilze
samuSao procesis organizacias. dasaqmebulebi
adasturebdnen, rom arian uzrunvelyofili in-
dividuri dacvis saSualebebiT da muSaobisas iy-
eneben: spectansacmels, xelTaTmanebs, damcav
saTvaleebs, respiratorebs. mudmivad xor-
cieldeba kontroli individuri dacvis saSuale-
bebis gamoyenebaze da samsaxurSi ayvanis win,
agreTve, garkveuli periodulobiT, utardebaT
instruqtaJi Sromis usafrTxoebis sakiTxebze.

kvleviT Sefasda respondentTa janmrTelo-
bis mdgomareoba: 84,3%-s - kargi da 15,7%-s ki -
damakmayofilebeli janmrTeloba hqonda.
eqimTan mimarTvianobis mixedviT, gamokiTxulTa
45,3% mimarTavda eqims. dafiqsirebuli diagno-
zebiT, avadobis intensiuri maCveneblebis mixed-
viT, daavadebebi Semdegnairad gadanawilda: sx-
vadasxva daavadebebi (5,6) alergia (2,8), bronqi-
ti (1,9), nevrozi, Ciyvi, Tvalis daavadebebi, pnev-
monia (TiToeuli 0,9) da sxva (diagrama #1).

aziuri farosanas winaaRmdeg gamoyenebul
pesticidebTan respondentebi kontaqtSi iyvnen
rogorc sezonurad (87,0%), aseve epizodurad
(11,1%) da mudmivad (1,9%). maT moqmedebas
SeigrZnobda 82,4%, ZiriTadad, suniT (62,9%), kan-
iT (0,9%) da gemoTi (2,2%). janmrTelobis mdgo-
mareobis mxriv Civilebi aReniSneboda 2,8%-s.
SeiZleba iTqvas, rom respondentebis janmrTe-
lobis mdgomareobaze pesticidebis moqmedebas
ara aqvs zegavlena, itandnen kargad da mxolod
erTeuli Civili dafiqsirda (diagrama  #2). ker-
Zod, Tvalebis wva, Tvalebis qavili da kanze wvis
SegrZneba (0,9% TiToeuli).

imereTis regionis mosaxleobaSi Catarebul
epidkvlevebSi monawileoba miiRo 194 respon-
dentma. gamokiTxuli iyo yvela asakis mosaxle -
20 wlidan 60 welze ufrosi asakis pirebi. ric-
xovnobis maRali maCvenebliT gamoirCeoda 60w.
da > ( 31,4%) da 50-59w.w. (29,5%) asakobrivi jgufe-
bi.

gamokiTxul mosaxleobas, ZiriTadad, kargi
(41,9%) da damakmayofilebeli (41,9%) janmrTe-
lobis mdgomareoba hqonda. eqimTan mimarTviano-
bis TvalsazrisiT, mosaxleoba iyo aqtiuri
(75.3%).

eqimis mier dasmuli diagnozebis mixedviT,
avadobis maRali intensiuri maCveneblebiT pre-
valirebda Semdegi daavadebebi: hipertonuli
daavadeba (26,7), gulis ukmarisoba (17,1), venebis
varikozuli gaganiereba (11,4), nevrozi (10,5),
alergia (10,5), Saqriani diabeti (8,6), Ciyvi (6,7),
gastriti (6,7), radikuliti (5,7) da sxva (diagrama
#3).

Seswavlil iqna aziuri farosanas sawinaaRmde-
god gamoyenebul pesticidebTan respondente-
bis kontaqtis sxvadasxva aspeqti. gamokiTxul-
Ta 56,2%-s kontaqti hqonda Semdeg pesticideb-
Tan: zonderi, bifentrini, Teiqofi, Soki, deci-
si, insekari, alpaki, karate da sxva. pesticideb-
is zemoqmedebas SeigrZnobdnen, ZiriTadad,
suniT, kaniT da gemoTi. 45.7% kontaqtSi iyvnen
epizodurad. gamoyenebuli nivTierebebi respon-
dentTa 42,9%-ze ar axdenda aranair zamoqmede-
bas.

pesticidebTan kontaqtis gamo, janmrTelo-
bis mdgomareobis mxriv, Civilebi daufiqsirda
55,2% respondents. gamokiTxul mosaxleobas
aReniSneboda Semdegi Civilebi: Tavbrusxveva
(19,5% ) Tavis tkivili (14.3%), haeris ukmariso-
ba (8,6%), Tvalebis wva (6,7%) da qavili (1,9%) da
sxva (diagrama #4).

mosaxleobis janmrTelobis mdgomareobis Ses-
wavlis paralelurad, pesticidebiT Sewamvlis
arealidan aRebul iqna niadagis, mcenareuli sa-
faris da wylis (Webis da guburebis) sinjebi, maTSi
narCeni, gamoyenebuli piretroidebis raodeno-
brivi maCveneblebis gansazRvris miznT. multi-
testis laboratoriulma analizma aCvena, rom
arcerT SemTxvevaSi aRniSnuli nivTierebebis
done ar aRemateboda zRvrulad dasaSveb kon-
centracias.

daskvna: kvlevis Sedegebis mixedviT, respon-
dentebis pesticidebTan kontaqtma, rig SemTx-
vevaSi, moaxdina ZiriTadi (eqimis mier dadgeni-
li) daavadebebis (hipertonia, radikuliti, Tir-
kmlis daavadeba, Ciyvi, alergia, venebis variko-
zuli gaganiereba, nevrozi, bronqiti da sxv.) pro-
vocireba da Civilebic Sesabamisad gamovlinda
(Tvalebis wva, kanze wvis SegrZneba, gaZlierebu-
li xveleba, Tvalebis qavili, gulisrevis Seg-
rZneba, moduneba, Tavbrusxveva da sxv.), rac da-
maxasiaTebeli iyo maTi ZiriTadi daavadebe-
bisTvisac.

yuradsaRebia is faqti, rom respodentebs
Soris, erTeul SemTxvevaSi, gamovlinda pesti-
cidebiT msubuqi moSxamvis faqtebi, rac gamow-
veuli iyo maTive daudevrobiT (rasac TviTonve
aRniSnavdnen) da zogjer, samwuxarod, Sewamvli-
Ti samuSaobebis winaswari gafrTxilebis gareSe
CatarebiT.
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rekomendaciebi:  aziuri farosanas winaaRm-
deg qimiuri saSualebebis gamoyenebisas aucile-
belia am nivTierebebTan kontaqtis SemTxvevaSi:

• zedmiwevniT iqnas daculi yvela arsebuli
sanitariul-higienuri moTxovna;

• adgilobrivi TviTmmarTvelobis warmomad-
genlebis mier mkacrad unda iyos gakontrole-
buli da daculi mosaxleobis winaswari gafrTxi-
lebis grafiki;

• sursaTis erovnuli saagentos centraluri
da regionuli samsaxurebis mier droulad unda
iqnas gamovlenili uxarisxo da saeWvo warmoSobis
Sxam-qimikatebi;

• ar moxdes dozis gadameteba da masTan dakav-
Sirebuli samedicino problemebis gamwvaveba;

• saWiroa yvela sezonis dawyebis win, yvela
regionSi, mosaxleobis farTo masebisTvis
Catardes treningebi - swavlebebi mavneblis
winaaRmdeg gamoyenebuli Sxam-qimikatebis gamo-
yenebis, transportirebisa da Senaxvis pirobe-
bis Sesaxeb;

• saWiroa masmediis yvela saSualebis (radio,
televizia, gazeTebi da sxv.) da  internetsiv-
rcis gamoyeneba mosaxleobisTvis saTanado in-
formaciis miwodebis mizniT, raTa Tavidan iqnes
acilebuli Sxam-qimikatebis moqmedebiT
gamowveuli mwvave da qronikuli moSxamvebi.

diagrama #1
avadobis intensiuri maCvenebeli dasaqmebul respondentebSi
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diagrama #2
monacemTa ganawileba dasaqmebul respodentTa Civilebis Sesaxeb (%)

diagrama #3
avadobis intensiuri maCvenebeli imereTis regionis SerCeul mosaxleobaSi

diagrama #4
monacemTa ganawileba imereTis regionis SerCeuli mosaxleobis Civilebis Sesaxeb (%)
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SUMMARY

Giorgobiani Marina1, Chkhaidze Nana3, Ninashvili Nanuli2

ECOTOXICOLOGICAL
CHARACTERIZATION OF PESTICIDES
USED AGAINST BROWN MARMORATED
STINK BUG (BMSB) AND ASSESSMENT
OF THE HEALTH STATUS OF PEOPLE
EXPOSED TO THE PESTICIDES ON
THE EXAMPLE OF IMERETI REGION

TSMU, DEPARTMENT OF HYGIENE AND MEDICAL
ECOLOGY1; DEPARTMENT OF EPIDEMIOLOGY AND
BIOSTATISTICS2; N. MAKHVILADZE SCIENTIFIC/
RESEARCH INSTITUTE OF LABOUR MEDICINE AND
ECOLOGY3

In Georgia, pesticides containing pyrethroid group -
bifenthrin are used to fight against BMSB. In order to study
the possible impact of the mentioned substances on human
health, a descriptive epidemiological study was conducted
in the Imereti region among the employees and the popula-
tion in contact with pesticides against BMSB by using the
face-to-face interview techniques.

According to the results of the research, it can be said
that the contact of the respondents with pesticides, in some
cases, provoked the main (detected by their doctors) diseas-
es (such as: hypertension, sciatica, kidney disease, gout,
allergy, varicose veins, neurosis, bronchitis, etc.) and com-
plains were revealed accordingly; including burning of the
eyes, burning sensation on the skin, intense cough, itching
of the eyes, feeling of nausea, relaxation, dizziness, etc., which
were also characteristic of their main diseases.

Among the respondents, in single cases, there were cas-
es of mild poisoning with pesticides, which were related to
their own carelessness (which they mentioned themselves)
and sometimes, unfortunately, due to conducting hazardous
works without taking prior precautions.

gogolaZe margalita1,2,  asaTiani giorgi1,2,
axmeteli lali1.2,  saginaSvili liana1,2,
bendeliani boris1

sisxldenis gamovlenis tendenciebi
hemodializze myof pacientebSi -
retrospeqtuli kvleva

Tssu, zogadi qirurgiis departamenti1;
pirveli sauniversiteto klinika2

sisxldena adamianis organizmSi mocirkulire
sisxlis danakargia, romelic sxvadasxva saxisaa:
pirveladi an meoradi; garegani an Sinagani;
kapilaruli, venuri an arteriuli; mwvave an qro-
nikuli; mcire, saSualo an didi, masiuri da
sasikvdilo. misi gamomwvevi mizezia sisxlZar-
Rvis kedlis dazianeba - travmuli an meqanikuri
Carevis dros, nekrozuli, wylulovani, anTebi-
Ti, simsivnuri paTologiiT gamowveuli rRvevi-
Ti procesebi. aseve, sisxlZarRvis kedlis gamav-
lobis darRveva, C vitaminis deficiti, sefsisi,
uremia da momatebuli arteriuli wneva. sisxlde-
nis dros mcirdeba ra gulis kumSvaTa sixSire, ir-
Rveva sisxlis reologiuri maxasiaTeblebi, rac
iwvevs qsovilebisa da organoebis iSemias [1].

 meoreuli sisxldena sxvadasxva organoTa
sistemis daavadebebis dros seriozul garTule-
bas warmoadgens. mag.: Tirkmlis qronikuli uk-
marisoba, romelic Cveni interesis sagani gaxda.

Tirkmlis qronikuli ukmarisoba (Tqu) mZime
paTologiaa, misi gamomwvevi mizezebia qroniku-
li gromeluronefriti, pielonefriti, nefrite-
bi, sistemuri da memkvidruli daavadebebi, Tir-
kmlis policistozi, diabeturi glomerulone-
friti, Tirkmlis amiloidozi da sxva nefrol-
ogiuri daavadebebi. mis paTogenezSi mTavari
faqtoria funqcionirebadi nefronebis raode-
nobis Semcireba, rac iwvevs organos funqciis
darRvevas. parenqima Canacvldeba SemaerTebeli
qsoviliT, organo mcirdeba zomaSi (iWmuxneba).
misi ganviTarebis meqanizmi 2-10 wlamde meryeobs.
Tirkmlis funqciis daqveiTebasTan erTad ic-
vleba homeostazic. mocirkulire sisxlSi matu-
lobs kreatininis, Sardovanas, guanidinis, sul-
fatebis, fosfatebis da sxva metabolitebis kon-
centracia. terminalur stadiaSi matulobs
azotemia, Rrmavdeba acidozi, viTardeba
hiponatriemia, hipoqloremia da, gansakuTrebiT,
sicocxlisTvis saSiSi hiperkaliemia da hiperma-
gniemia. humoruli darRvevebis erToblioba ki
ganapirobebs qronikul uremiul  simptomebs [2].

Tirkmlis qronikuli ukmarisobis mkurnalo-
ba, sawyis stadiaze konservatiuli meTodiT
Semoifargleba da moicavs homeostazis aRdge-
nas, azotemiisa da sxva uremiuli simptomebis
koregirebas, risTvisac gamoiyeneba dieturi kve-
bis racioni da plazmoforezis ganmeorebiTi
kursebi. Tqu-is terminalur stadiaSi ki, rode-
sac amowurulia konservatiuli mkurnalobis
SesaZleblobebi, pacienti gadadis regularul
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hemo- an peritonealur dializze. regularuli
dializi tardeba kviraSi 2-3-jer. am dros kre-
atininis klirensi naklebi unda iyos 10 mm/wT-ze.
pacients klinikurad gamoxatuli aqvs xangr-
Zlivi uremia, distrofia, encelopaTia da sxva
garTulebebi. Tqu-is qirurgiul mkurnalobis
meTods miekuTvneba Tirkmlis transplantacia.

pacientebi, romlebic regularulad itareben
hemodialzs, arian mudmivi riskis qveS, rom ganu-
viTardeT hemoragiebi mTel sxeulze [3], gan-
sakuTrebiT qveda kidurebze (purpura), mZime
SemTxvevaSi ki - sisxldenebi, romelic umetesad
gastrointestinur traqtSi viTardeba [4,5]. sis-
xldena Tirkmlis qronikuli ukmarisobis mqone
pacientebSi multifaqtoruli problemaa,
romelic am daavadebis gamo organoTa sisteme-
bis Seferxebuli funqciobiTaa inducirebuli.
Tirkmlis qronikuli ukmarisobis mqone pacien-
tebSi daqveiTebulia Tirkmlis, rogorc organos
funqcia - warmoqmnas glutoproteinuli hormo-
ni - eriTropoetini [7], romelic astimulirebs
eriTropoezis fiziologiur process. Tirkmlis
ukmarisobis erT-erTi yvelaze xSiri garTuleba
swored anemiaa, radgan ver xdeba mocirkulire
sisxlis wiTeli ujredebis axliT Canacvleba. Tqu
pacientebSi xSiria gul-sisxlZarRvTa sistemis
paTologia. siTxis gazrdili koncentraciis
fonze, SesaZlebelia, miviRoT SegubebiTi pro-
cesi, uremiis dros izrdeba reninis gamoyofa,
rac iwvevs arteriul hipertenzias da Tromboem-
boliur garTulebebs.

saWmlis momnelebel sistemaze Tirkmlis
qronikuli ukmarisobis gavlena gamoxatulia,
uremiis fonze, lorwovani garsis sturqturis
rRveviT [7]. pacientebs xSirad axasiaTebT di-
area, Rebineba, madis gaukuRmarTeba, minerale-
bisa da vitaminebis deficiti. erT-erT yvelaze
mZime garTulebad SeiZleba CaiTvalos gas-
trointestinuli sisxldena, romlis mimdinare-
obis meqanizmi Semdegnairia: sisxlSi Tirkmlis
ukmarisobis gamo Warbi raodenobiT arsebuli
toqsinebis, daqveiTebuli kreatininis kliren-
sis da anemiis fonze irRveva Trombocitebis
funqcia. sisxlZarRvis kedlis dazianebisas xde-
ba maTi adhezia-agregacia da irRveva Sededebi-
Ti procesi, romelsac sakmaod rTuli bioqimi-
uri meqanizmi gansazRvravs [6]. Trombocitebis
funqciis daqveiTebis gamo, sisxlZarRvis kedlis
dazianebisas, iqmneba saSiSroeba sisxldenis gan-
viTarebisTvis.

sisxldenis warmoqmnis risks zrdis hemodi-
alizic [3]. proceduris dros sisxli gadadis xe-
lovnur cirkulaciaSi, sadac xdeba misi ga-
filtvra, ris Semdegac brundeba organizmSi. sa-
varaudoa, rom swored es procedura unda uwy-
obdes xels sisxldenis riskis Semcirebas, Tum-
ca xSir SemTxvevaSi - sapirispirodaa. es yovelive
gamowveulia sisxlis, rogorc biologiuri siT-
xis, SexebiT xelovnur dializis aparatTan,
romelic astimulirebs Trombocitebis agrega-

cias, rac, Tavismxriv, ganapirobebs mikroTrom-
bebis arsebobas mcire kalibris glomerulur
arteriebSi da iwvevs Trombocitopenias. swored
amitom pacientebi, romlebic mudmivad itareben
hemodializs iReben antikoagulantebs da anti-
agregantebs, rogoricaa mag., heparini da aspiri-
ni. maTi gamoyeneba mniSvnelovania dializis
kaTeteris mudmivad centralur venaSi arsebo-
bis drosac, raTa Tavidan iqnas acilebuli Trom-
boemboliuri garTulebebi. amavdroulad
gasaTvaliswinebelia am medikamentebis miReba
arasteroiduli anTebis sawinaaRmdego saSuale-
bebTan erTad, rac gansakuTrebiT zrdis risks
kuWisa da Tormetgoja nawlavis wylulovani daa-
vadebebis ganviTarebisTvis.

meoreuli sisxldenis ganviTarebis maRalma
riskma da Temis aqtualobam ganapiroba winamde-
bare retrospeqtuli kvlevis dagegmva-Catare-
ba, raTa ufro metad informirebuli da momza-
debuli Sexvdes aRniSnul garTulebas rogorc
dializze myofi pacienti, aseve samedicino sf-
eros yvela warmomadgeneli, romlebsac Sexeba
aqvT aRniSnul kontigentTan.

kvlevis mizans warmoadgenda dializze myof
pacientebSi, sxvadasxva organodan/organoTa
sistemidan ganviTarebuli sisxldenebis statis-
tikuri monacemebis aRricxva da maTi analizi.
kvleva saSualebas iZleva dadgindes:

• sisxldenebis procentuli raodenoba
konkretul kontigentSi;

• sisxldenis lokalizaciis (sxvadasxva orga-
noebidan) procentuli gadanawileba;

• sisxldenis ganviTarebis riskis mqone pa-
cientebis gamovlena (sqesi, asaki, mkurnalobis
xangrZlivoba Catarebuli Terapiis mixedviT);

• Tanmxlebi qronikuli daavadebebi, romlis
fonzec viTardeba sisxldena.

kvlevis mTavari amocana iyo aRniSnuli gar-
Tulebis prevenciuli rekomendaciebis Seqmna,
raTa dializze myofi pacientebi daculni iyvnen
rogorc sisxldenisgan, ise Semdgomi garTule-
bebisgan, romelic Tan axlavs aRniSnul process.

kvlevis masala da meTodebi
retrospeqtuli kvlevisTvis Seiqmna spe-

cialuri kiTxvari, romliTac gamoikiTxa 300 pa-
cienti regularuli hemodializiT ori sxvadas-
xva klinikidan. 165 maTgani proceduras itareb-
da „umaRlesi teqnologiebis samedicino cen-
trSi - sauniversiteto klinikaSi”, xolo 135 - „via-
vita - dializis, nefrologiisa da eferentuli
meToduri mkurnalobis centrSi”. kiTxvari
Sedgeboda 12 kiTxvisgan. gamokiTxva Catarda
Google forms-is platformis gamoyenebiT. statis-
tikuri monacemebi damuSavda Microsoft Access-iT.
pacientebTan komunikaciisTvis winaswari Tan-
xmoba gaica klinikisa da departamentis xelmZR-
vanelebis mier. pacientTa konfedencialuroba
da anonimuroba srulad iyo daculi.

kvlevis Sedegebi
dializze myofi 300 pacientidan 59,7%-s
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(n=179) iyo mamrobiTi sqesis, xolo 40,3% (n=121)
- qali. (diagrama #1). pacientTa umetesoba 43.7%
(n=131) 65 wels iyo gadacilebuli (diagrama #2).

gamokiTxuli 300 pacientidan 35,3% (n=106)
hemodializs itarebda 2-5 weli, 25% (n=75) - 10
welze metia, 20,7% (n=62) - 5-10 welia, xolo 19%
(n=57) 0-1 welia (cxrili #1).

Cveni kvlevisTvis yvelaze mniSvnelovan kiT-
xvaze, hqoniaT Tu ara sisxdenis epizodi hemodi-
alizis preceduris dawyebidan gamokiTxvis mo-
mentamde, gamokiTxulTa 26% (n=78) daadastura
sisxldenis faqti  (diagrama #3).

gamokiTxulTagan 51,3% (n=40) sisxldena
aReniSna gastrointestinuli traqtis sxvadas-
xva nawilidan, upiratesad miTiTebuli iyo kuWi,
Tormetgoja nawlavi da, bolos, swori nawlavi.
23,1% (n=18)  aRniSnavda cxvir-xaxidan an piris
Rrudan, 16,7% (n=13) - saSarde sistemidan, xolo
9% (n=7) -sasunTqi gzebidan (cxrili #2). aRsa-
niSnavia, rom sisxldena 37,3% (n=28) ganuviTar-
da prceduris dawyebidan me-5 da met wels, 34,7%
(n=26) - hemodializis pirvel wels, 17,3% (n=13) -
meore wels, xolo 10,7% (n=8) - mesame wels
(cxrili #3).

78 pacientidan, romlebsac anamnezSi hqondaT
sisxldenis epizodi, ganmeorebiTi sisxldena
aReniSnaT 41% (n=32) (diagrama #4). ganmeorebi-
Ti sisxldena yvelaze xSirad pacientebSi gamov-
linda cxvir-xaxidan an piris Rrudan 34,4% (n=11)
(cxrili #4).

dializze myofi 300 pacientidan 45,6% (n=137)
itarebda Terapiul mkurnalobas antikoagulan-
tebiT yoveldRiurad, rac kidev ufro zrdis
sisxldenis ganviTarebis risks maSin, rodesac
54,4%(n=163) mxolod proceduris dros iRebda
antikoagulantebs (diagrama #5).

diagrama #2
pacientTa gadanawileba asakis

mixedviT

cxrili #1
pacientTa dializis xangrZlivoba

wlebis mixedviT

diagrama #1
pacientTa gadanawileba sqesis

mixedviT

dializis 
xangrZlivoba 

raodenoba procentuli 
maCvenebeli % 

0-1 weli 57 19% 
2-5 weli 106 35,3% 
5-10 weli 62 20,7% 
10 welze meti 75 25% 
jami 300 100 

 

diagrama #3
monacemebi sisxldenis epizodis

Sesaxeb

cxrili #2
sisxldenis ganawileba lokalizaciis

mixedviT

sisxldenis 
gamovlenis 
lokalizacia 

raodenoba procentuli 
maCvenebeli % 
 

gastrointestinuli 
traqtidan 

40 51,3% 

cxvir-xaxidan an 
piris Rrudan 

18 23% 

Sard-sasqeso 
gzebidan 

13 16,7% 

sasunTqi gzebidan 7 9% 
jami 78 100 

 



36

cxrili #3
sisxldenis gamovlena dializze myof

pacientebSi, wlebis mixedviT

 78 pacients, romelic adasturebda sisxlde-
nis epizodis arsebobas, garda Tirkmlis qroni-
kuli ukmarisobisa 68% (n=53) hqonda sxva Tan-
mxlebi qronikuli daavadebebi, maTgan 32% (n=25)
pacienti uaryofda sxva daavadebis arsebobas.
yvelaze xSirad aRniSnavdnen kuWisa da Tormet-
goja nawlavis wylulovan daavadebas - 16,5%-
(n=14)-s (cxrili #5)

cxrili #5
sisxldenis epizodis mqone

pacientebSi Tanmxlebi qronikuli
daavadebebis procentuli ganawileba

sisxldena 
gamovlinda 
hemodializis 

raodenoba procentuli 
maCvenebeli % 

pirvel wels 26 34,7% 
meore wels 13 17,3% 
mesame wels 8 10,7% 
mexuTe da met wels 28 37,3% 
jami 78 100 

 

diagrama #4
ganmeorebiTi sisxldenebis

procentuli maCveneblebi

cxrili #4
ganmeorebiTi sisxldenebis procentu-

li gadanawileba lokalizaciis mixedviT

ganmeorebiTi 
sisxldenis 
gamovlenis 
lokalizacia 

raodenoba procentuli 
maCvenebeli % 

gastrointestinuli 
traqtidan 

9 28,1% 

cxvir-xaxidan an piris 
Rrudan 

11 34,4% 

Sard-sasqeso gzebidan 9 28,1% 
sasunTqi gzebidan 3 9,4% 
jami 32 100 

 

diagrama #5
antikoagulantebis miRebis procentu-

li ganawileba hemodializis proceduris
da Terapiuli mkurnalobis dros

sxvadasxva qronikuli 
daavadebis arseboba 
sisxldenian 
pacientebSi 

raodenoba procentuli 
maCvenebeli % 

ar aRniSnavs raime 
sxva qronikul daava-
debas garda Tqu-sa 

25 32% 

diabeti tipi 2 11 14,1% 
diabeti tipi 1 7 8,9% 
gulis ukmarisoba 11 14,1% 
kuWisa da Tormet-
goja nawlavis wylu-
lovani daavadeba 

14 16,5% 

C hepatiti 3 3,8% 

prostatiti 2 2,5% 
revmatoiduli 
arTriti 

1 1,2% 

Sardis buStis kibo 1 1,2% 

 
Catarebulma retrospeqtulma kvlevam gviC-

vena da daadastura hemodializze myofi, Tirkm-
lis qronikuli ukmarisobis mqone pacientebSi
sisxldenis gamovlenis sakmaod maRali riski,
rac 26% Seadgenda. sayuradReboa asakobrivi
jgufi - 65 wels gadacilebuli pacientebi, rom-
lebic 25%-iT ufro metad arian midrekilebi
sisxldenisadmi, vidre danarCeni jgufebi.

aseve, aRsaniSnavia, sisxldenis ganviTarebis
yvelaze maRali riski im pacientebSi, romlebic
hemodializs itarebdnen pirvel da xuTi wlis
ganmavlobaSi.

gamokvleul pacientebis umetesobaSi aRini-
Sna sisxldena gastrointestinuri traqtidan.
aseve, metad sayuradReboa, Tanmxlebi qroniku-
li daavadebebidan  diabeti tipi 2, romliTac yve-
laze xSiradaa daavadebuli dializze myof pa-
cientebi.

aRsaniSnavia, rom arsebobs sisxldenis ganme-
orebis saSiSroebac. kvlevis dros 32 pacientSi
(n=41%) dafiqsirda ganmeorebiTi sisxldena, rac
kidev erTxel adasturebs, rom saWiroa sisxlde-
nis riskze informacia hqondes rogorc pa-
cients, ise samedicino personals, romelic
garkveul manipulaciebs atarebs am pacienteb-
Tan, raTa Tavidan iqnas acilebuli mosalodne-
li garTuleba.
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miRebuli Sedegebidan gamomdinare, rekomen-
daciis saxiT  aucileblad gasaTvaliswinebeli da
saWiroa:

1. dializze myof pacientebs CautardeT: gas-
troenterologis konsultacia, mieceT miTiTe-
ba kuWis proteqtorebis regularuli miRebis
Sesaxeb (daniSvna-moxsna moxdes eqimTan SeTan-
xmebiT);

2. aucilebelia, rogorc gegmuri, aseve sakon-
trolo laboratoriuli kvleva - koagulograma;
gamovlenili cvlilebebis SemTxvevaSi hematol-
ogis CarTuloba - konsultacia.

3. gadaudebeli medicinis ganyofilebis yve-
la TanamSromlis informireba, raTa msgavsi ti-
pis pacientis miRebis SemTxvevaSi sifrTxiliT
da gansakuTrebuli yuradRebiT iqnas warmoebu-
li sisxldenis riskis Semcveli procedurebi
nazo-gastraluri zondireba da Sardis buStis
kaTeterizacia.

aRniSnulma kvlevam mravali pasuxgaucemeli
kiTxva warmoaCina, rac moiTxovs kvlevis gag-
rZelebas, raTa dakonkretdes sisxldenis maRa-
li riskis Semcveli kontigenti, ganisazRvros
maTTvis drouli da adekvaturi  Terapiuli mid-
gomebi da moxdes sisxldenis sruli prevencia
sicocxlisTvis Seusabamo  garTulebebis Tavidan
asacileblad.
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SUMMARY

Gogoladze Margalita1,2, Asatiani  Giorgi1,2, Akhmeteli Lali2,
Saginashvili  liana2, Bendeliani  Boris1

PERSPECTIVES OF MANIFESTING
BLEEDING IN PATIENTS ON
HEMODIALYSIS - RETROSPECTIVE
RESEARCH

TSMU, DEPARTAMENT OF GENERAL SURGERY1; THE FIRST
UNIVERSITY CLINIC2

Background: Patients who regularly perform hemodial-
ysis are constantly at high risk of manifesting hemorrhages
around the body, especially on the lower limbs (Purpura). In
cases of serious conditions, it can be manifested as bleeding
from the GI tract, respiratory ways, etc. Bleeding from the GI
tract is considered one of the serious complications. We
decided to do a small research with the questionnaire, the
primary objective of  our research was to make statistical
data about patients with renal failure in chronic hemodialy-
sis in Georgia, to find out the most vulnerable location of the
human body for bleeding, to bring out the average age that
is considered as a risk factor in hemodialysis patients, to
identify some other chronic diseases except chronic renal
failure that are connected to that problem  and to give recom-
mendations for the ER surgeons, and physicians to take this
problem into account while having a practice with renal fail-
ure and hemodialysis patients.

Methods: We created the questionnaire for retrospective
research. Totally 300 hemodialysis patients were interviewed.
165 out of them where from the “High technology medical
center” which is the biggest dialysis center in Tbilisi and 135
of them were from “Via-Vita Center of Dialysis, Nephrology
and Efferent Treatment” The questionnaire included 12 ques-
tions, that helped us to analyze data.

Results: Retrospective research clearly showed that the
risk of bleeding in patients with hemodialysis is pretty high,
about 26%. One of the biggest risk factor is age, hemodialy-
sis patients over 65 years old are more likely to have bleed-
ing from the different parts of organ systems with 25%, es-
pecially if the hemodialysis is a new procedure for them and
need adaptation or over the 5 years of experience at hemodi-
alysis. Most of the patients who had bleeding in their anam-
nesis, it was from gastrointestinal tract. It is important to
emphasize that most of the interviewed patients who had
bleeding in their anamnesis had Diabetes Type 2, gastric
ulcer, and heart failure as a chronic disease, so there is a
correlation between those diseases and renal failure. It is
important to say that there is a high risk of recurrent bleed-
ing. That is why patients and medical professionals must be
informed to act carefully E.g., while doing some procedures
that can mechanically damage the mucosal tissue etc.

Conclusion: The research showed that hemodialysis pa-
tients have a high risk of demonstrating gastrointestinal
bleeding, because of the tendency of recurrent manifesta-
tion it is necessary to give some recommendations. Patients
should have a consultation with a gastroenterologist once a
year to have instructions about taking gastroprotectants. It
is important to control blood analysis to detect any kind of
problem and then have a consultation with a hematologist.
Departments like Emergency, and ICU medical professionals
must be informed about the supposed risks of performing
procedures in those patients that can damage mucosal tis-
sue and cause bleeding. The research showed some really
interesting questions that need deep study, which confirms
the importance of this kind of research about bleeding in
renal failure patients to avoid mortality.
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literaturis  mokle mimoxilva

gonaSvili meri, kilasonia besarion,
CixlaZe ramaz, merabiSvili gela,
beriaSvili rusudan

Zvlis motexilobis
sicocxlisdroindelobis gansazRvris
sasamarTlo-samedicino da sasamarTlo-
anTropologiuri aspeqtebi - mimoxilva

Tssu, sasamarTlo medicinis departamenti

sakiTxis aqtualoba - Zvlovani sistemis
travmis sasamarTlo-samedicino da anTropolo-
giuri Seswavlis procesSi umniSvnelovanes adg-
ils ikavebs motexilobis sicocxlisdroindel
da sikvdilisSemdgom dazianebaTa diferencia-
cia da sicocxlisdroindeli motexilobis xan-
dazmulobis gansazRvra. am sakiTxebze sagamoZe-
bo organoebisTvis mecnierulad dasabuTebuli
pasuxis gacema saWiroa msxverplis mimarT fiz-
ikuri Zaladobis faqtis dasadgenad, rac gamo-
Ziebas exmareba naZaladevi sikvdilis mizezis
analizSi (Cappella et al., 2019; Cappella & Cattaneo, 2019;
Dettmeyer, 2011) [1-3]. aRniSnuli sakiTxi aqtualuri
xdeba reanimaciuli RonisZiebebis CatarebiT
gamowveuli neknebis motexilobis da, gasakuTre-
biT, bavSvTa mimarT fizikuri Zaladobis kvlevi-
sa da gamoZiebis procesSi. neknebis motexilobe-
bisas gamoZiebis mxridan daismis kiTxva, aRniS-
nuli neknebis motexiloba ukavSirdeba Catare-
bul reanimaciul RonisZiebebs Tu gamowveulia
sxeulis ganzrax, araSemTxveviT miyenebuli (Non
Accidental Injury/ NAI) sicocxlidroindeli da-
zianebiT, rac asocirdeba fizikur ZaladobasTan
(James, 2021; Klotzbach et al., 2003; Raynor et al., 2018; Viero
et al., 2021) [2-4].  sicocxlisdroindel da sikvdil-
isSemdgom dazianebaTa diferenciacia aqtu-
aluria samarxebidan eqsgumirebuli adamianis
neStebis sasamarTlo anTropologiuri analizi-
sas. sikvdilisSemdgom periodSi, tafonomiuri
procesebis zegavlenis gamo, Zvlovani sistema
warmodgenilia e.w. „mSrali saxiT” (rodesac mas-
Si organuli struqturebi ar aris SenarCunebu-
li), rac morfologiurad organizmis sapasuxo si-
cocxlisdroindeli anu intravitaluri reaqci-
is gamovlenis SesaZleblobas mniSvnelovnad am-
cirebs. Sesabamisad, aseT SemTxvevebSi motexi-
lobis sicocxlisdroindelobis dadgenis sak-
iTxi kidev ufro did gamowvevas warmoadgens (Gal-
loway, Zephro et al.  2014., Winter-Buchwalder et al., 2022;
Yu et al., 2020) [1-5].

kvlevis meTodebi - literaturis Ziebis
strategia: literaturis moZiebis procesSi
gamoyenebul iqna  eleqtronuli monacemTa ba-
zebi: PubMed, Web of Science, Scopus da Google Scholar.
Ziebis strategia moicavda, iseTi sakvanZo si-
tyvebis  gamoyenebas, romlebic dakavSirebulia
Zvlis motexilobis sicocxlisdroindelobis
gansazRvrasTan, sasamarTlo medicinasTan  da
sasamarTlo anTropologiasTan. ZiriTadi ter-

minebi moicavda “motexilobis xandazmulobas”,
„antemortul, perimortul da postmortul mo-
texilobebs”,  “motexilobis sicocxlisdroinde-
lobas”, “Zvlis Sexorcebis dinamikas”, “postmor-
temul intervals”, “sasamarTlo anTropolo-
gias”, “Zvlovani sistemis travmas” da “motexi-
lobebis eqsperimentul kvlevebs”. aRniSnuli
terminebi gamoiyeneboda sxvadasxva kombinacie-
bSi, TiToeuli monacemTa bazis saZiebo funqcie-
bis Sesabamisad. kvlevis maStaburobis mizniT,
damatebiT moZiebul iqna konferenciis masale-
bi, sadoqtoro Tu samagistro  naSromebi.

CarTvis/inkluziis  da gamoricxvis/
eqskluziis  kriteriumebi - CarTvis kri-
teriumebi iyo:  inglisur enaze gamoqveynebu-
li originaluri kvleviTi statiebi; SemTxveve-
bis aRwera; sistematuri mimoxilviTi statiebi
da meta-analizebi; kvlevebi, romlebic foku-
sirebulia adamianebze da cxovelebze da exeba
motexilobis droisa da sicocxlisdroindelo-
bis dadgenas; motexilobis sicocxlisdroinde-
lobis dadgenis meTodologia sasamarTlo
anTropologiaSi da sasamarTlo medicinaSi;
tramvis analizis dros sxvadasxva meTodebis
gamoyeneba, maT Soris histologiuri, radi-
ologiuri da biomeqanikuri analizebi. Ziri-
Tadad gamoyenebuli iqna bolo 20 wlis ganmav-
lobaSi gamoqveynebuli statiebi, Tanamedrove-
obasTan Sesabamisobis gaTvaliswinebiT.  gamo-
ricxvis/eqskluziis  kriteriumebi iyo:
kvlevebi, romlebic ar aris dakavSirebuli mo-
texilobis sicocxlisdroindelobisa da xan-
dazmulobis gansazRvrasTan, maT Soris, zogadi
sasamarTlo paTologiuri kvlevevebi  ConCxis
travmaze fokusirebis gareSe.

monacemTa mopoveba da analizi: SerCe-
uli masalebidan iseTi monacemebi iqna gamoyene-
buli, rogoricaa: kvlevis dizaini, sakvlebi masa-
lis zoma, saxeoba (adamianis an cxovelis mode-
li), motexilobis sicocxlisdroindelobisa da
drois gansazRvris meTodebi sasamarTlo medi-
cinasa da sasamarTlo anTropologiaSi, miRebu-
li Sedegebi da gamotanili daskvnebi. moxda am
monacemeTa sistemuri analizi Tanamedrove mi-
marTulebebis, meTodebis Zlieri da susti mxare-
ebisa da Semdgomi kvlevis saWiroebebis dasad-
genad. amgvarma sistemurma midgomam, maT Soris
adamianebisa da cxovelebis modelebis kvleve-
bis gaTvaliswinebam, cxadhyo Zvlis motexilo-
bis sicocxlisdroindelobis gansazRvrisas dag-
rovili codnis Tanamedrove mdgomareoba, gamo-
avlina kvlevis sxvadasxva meTodologiis roli
aRniSnuli sakiTxis gadasawyvetad, daadgina
sasamarTlo medicinaSi eqsperimentuli  cxo-
velebis modelebis adamianze interpolaciis
SesaZleblobebi da gamoaaSkarava Semdgomi kvle-
vis saWiroeba da  mimarTulebebi.

sakiTxis analizi - Zvlis motexilobis
sicocxlisdroindelobis aRmniSvneli ter-
minologia sasamarTlo medicinasa da sasa-
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marTlo anTropologiaSi: sasamarTlo samed-
icino eqspertizisa da sasamarTlo anTropolo-
giis Tanamedrove praqtikaSi, Zvlis motexilo-
bis sicocxlisdroindelobis gansazRvrisas, ga-
moiyeneba Semdegi terminebi: sicocxlisdroin-
deli - antermortuli; sikvdilis periodSi gan-
viTarebuli - perimortuli da sikvdilis-
Semdgomi -  postmortuli motexiloba. arsebu-
li terminologiis gamoyenebasTan dakavSirebiT
sasamarTlo anTropologebsa da sasamarTlo
eqimebs Soris arsebobs gansxvavebuli praqtiku-
li da Teoriuli  midgoma. kerZod, sasamarTlo
eqimebi naklebad an saerTod ar iyeneben termins
„perimortuli” motexilobis sicocxlisdroin-
delobis gansazRvrisas, maTTvis prioritetulia
motexilobis drois gansazRvris aRsaniSnad ter-
minebis „sicocxlisdroindeli” da  „sikvdilis-
Semdgomi” Zvlis motexilobebis gamoyeneba.
xolo sasamarTlo anTropologiuri sazogadoe-
bis mier termini „perimortuli” (perimortem) far-
Tod aris gamoyenebuli. am terminis gamoyenebis
wesi sasamarTlo anTropologiis sazogadoebaSi
warmoadgens ganxilvis sagans. Tavdapirvelad,
Passalacqua da Fenton-ma 2012 wels SeniSnes, rom
sasamarTlo anTropologebi ar arian e.w.  „sikvdi-
lis” eqspertebi, Tumca, maT aqvT didi informa-
cia Zvlebis Sesaxeb da SeuZliaT erTmaneTisgan
ganasxvavon nedli da gamomSrali Zvlis motexi-
lobebis maxasiaTeblebi. Sesabamisad, isini
gvTavazoben gansxvavebuli terminologiis
gamoyenebas motexilobis drois interpretaci-
is dros, rogoricaa „nedli Zvlis motexiloba”
da  „mSrali Zvlis motexiloba”. amasTan dakav-
SirebiT, Bunch-i (2014) acxadebs, rom Zvali sxe-
ulis Semadgeneli nawilia, Sesabamisad, maTi Ses-
wavla sasamarTlo eqimebis kompetenciaSi Sedis
da sanam sasamarTlo anTropologebi weren ter-
mins „perimortuli”, isini miuTiTeben adamianis
biologiuri sikvdils da, Sesabamisad, am termi-
nis gamoyenebiT sasamarTlo anTropologebi „de
faqto” iWrebian sasamarTlo eqimebis kompeten-
ciaSi. ase rom, Bunch-is azriT, gonivrulia ufro
aRwerilobiTi terminologiis gamoyeneba Zvlis
motexilobis xandazmulobis interpretaciisas.
mag., “os vivum” da “os siccum” anu nedli da gamom-
Srali Zvlis motexilobebi (Bunch, 2014) [2-4]. vi-
naidan yvela zemoaRniSnul termins Tavisi gan-
sakuTrebuli Sinaarsobrivi datvirTva aqvs,
winamdebare naSromSi yvela maTgani iqneba gamo-
yenebuli.

Zvlis motexilobis sicocxlisdroinde-
lobis dadgenis meTodebi sasamarTlo me-
dicinaSi: sasamarTlo medicinaSi Zvlis motexi-
lobis xandazmulobis dasadgenad gamoiyeneba
radiologiuri da histomorfologiuri meTode-
bi. radganac sisxlis samarTlis saqmeebis gan-
xilvisas Zvlebis travmis analizs centraluri
adgili uWiravs, diagnozis dadasturebis Tval-
sazrisiT, saWiroa  maRali sizustis mqone me-
Todebis gamoyeneba. dResdReobiT arsebuli me-

Todebis sizustesa da maT gamoyenebasTan dakav-
SirebiT arsebobs kritikuli mosazrebebi, rac
sasamarTlo samedicino sazogadoebaSi  ganxil-
vis sagans warmoadgens.

motexilobis sicocxlisdroindelobisa Tu
xandazmulobis dadgenisas histomorfologia
miCneulia oqros standart meTodad, radganac
is  fokusirebulia Zvlis Sexorcebis biologiur
da mikroskopul aspeqtebze. es meTodi iZleva
dazianebaze Zvlis mTeli qsovilis sapasuxo
reaqciis detaluri analizis saSualebas. Tumca
aRniSul meTods Tan axlavs  gamowvevebi, radgan
histomorfologiuri daskvnebis interpretacia
SeiZleba iyos subieqturi da damokidebulia iseT
cvladebze, rogoricaa: individis asaki, janmrTe-
lobis mgdomareoba da sxva faqtorebi, romlebic
gavlenas axdens Zvlis Sexorcebis dinamikaze.

Naqvi et al. (2019) - is mier, osteocitebis sikvdi-
lis, periostiumsa da Zvlis tvinis RruSi sis-
xlaCaqcevis gamoyeneba, rogorc motexilobis si-
cocxlidroindelobis ganmsazRvrel markerad,
mohyva James (2021)-is kritikuli naSromis gamoq-
veyneba, romlis mixedviTac, perimortemul pe-
riodSi xSiria osteocitebis sikvdili da
Zvlis tvinis Rrusa Tu periosteumSi sisxlCaqce-
vis formireba. Seabamisad, zemoaRniSnuli maxas-
iaTeblebis, rogorc sicocxlisdroindeli da
sikvdilisSemdgomi  motexilobebis, sadiferen-
ciacio maxasiaTeblad gamoyeneba sandoobas mok-
lebulia.

pirvelad, 1946 wels John Caffey-is naSromma,
pediatriul Zvlis motexilobebTan dakavSire-
biT, gamoavlina radiologiuri kvlevis roli
bavSvebze fizikuri Zaladobis diagnostikaSi.
SemdgomSi Catarebulma  kvlevebma (Kleinman et al.;
1986, 1996) ganamtkica azri  rentgenografiis
gamoyenebis centralur rolze motexilobebis
analizis procesSi. Tumca, radiologiuri kvle-
vis meTodebs (rentgenografia, kompiuteruli
tomografia) gaaCnia SezRudvebi: gamosaxulebis
sistemis arasakmarisma garCevadobam SeiZleba
gavlena moaxdinos motexilobebis identificir-
ebasa da interpretaciaze. rentgenografiiT  Se-
iZleba yovelTvis ar gamovlindes mwvave, e.w. „axa-
li” motexilobebi. aseve, motexilobis Sexorce-
bis dinamikaSi, rodesac xdeba sxvadasxva fazis
gadafarva, rentgenologiurad motexilobis xan-
dazmulobis dadgena ver xerxdeba. mag., Prosser et
al. (2004)-ma da Halliday et al. (2011)-ma gamoavlines
subperiosturi axali Zvlis formirebis mor-
fologiuri variaciebi, rac metad arTulebs mo-
texilobis xandazmulobis dadgenis sakiTxs.

Tanamedrove teqnologiurma miRwevebma - mag-
nitur-rezonansuli da kompiuterul-to-
mografiuli kvlevis meTodebis danergvam  gamo-
avlina am meTodebis potenciali, motexilobis
areSi Sexorcebis mimdnareobisas, cvlilebebis
gamovlenis kuTxiT. Tumca, aRniSnuli teqnolo-
giebi ganviTarebis fazaSia da saWiroebs Semdgom
validacias da standartizacias,  sanam maTi gamo-
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yeneba farTod dainergeba sasamarTlo samedici-
no eqspertizaSi (Baron et al. 2016., Wootton-Gorges et
al., 2008; Yazkan et al., 2012) [5-6].

amrigad, sasamarTlo medicinaSi Zvlis mote-
xilobis sicocxlisdroindelobisa Tu xandazmu-
lobis gansazRvra saWiroebs mravalmxriv meTod-
ologiur midgomas. miuxedavad imisa, rom mote-
xilobis analizis procesSi, radiologiuri da
histomorfologiuri meTodebi gvawvdis mniS-
vnelovan informacias, maT gaaCniaT SezRudvebi
da xSirad warmoadgens kritikis sagans sando-
obis TvalsazrisiT. aRniSnuli gamowvevebis da-
saZlevad da arsebuli meTodebis dasaxvewad
Semdgomi kvlevebis gagrZeleba umniSvnelovane-
sia.

Zvlis motexilobis sicocxlisdroinde-
lobis dadgenis meTodebi sasamarTlo
anTropologiaSi:  sasamarTlo anTropologi-
aSi, Zvlebis motexilobis xandazmulobis difer-
enciaciisTvis, dResdReobiT gamoiyeneba Semde-
gi meTodebi: 1) makroskopuli; 2) mikroskopuli
da 3) radiologiuri kvleva, rac gulisxmobs
Zvlovani sistemis rentgenografiul, post-
mortul kompiuterul-tomografiul da magni-
tur-rezonansul, mikrokompiuterul-to-
mografiul kvlevebs.

motexilobis makroskopuli analizi gulis-
xmobs motexilobis vizualur gamokvlevasa da
iseTi maxasiaTeblebis Sefasebas, rogoricaa: mo-
texilobis zedapiris morfologia, kideebis
mdgomareoba da fragmentebis raodenoba. am max-
asiaTeblebis safuZvelze, Villa and Mahieu (1991)-m
SeimuSaves kriteriumebi sikvdilis Semdgomi
motexilobebis diferencirebis mizniT. Tumca,
am meTodis sandooba eWvqveS iqna dayenebuli
sxva mkvlevarebis mier. Ubelaker da Adams (1995) da
sxvaTa (Wealthy, 2008; Weiberg and Westcott, 2008; Zeph-
ro, 2012) [5] kvlevebi miuTiTebs, rom perimortu-
li da sikvdilis Semdgomi motexilobebis mak-
roskopuli maxasiaTeblebi erTmaneTisgan
mkveTrad ar gansxvavdeba. Zephro-s (2012) azriT,
tafonomiuri procesebi zegavlenas axdens mo-
texilobis kideebis morfologiaze, kerZod, ko-
rtikaluri Zvlis ferTa sxvaobaze, ris gamoc
motexilobis sicocxlisdroindelobis inter-
pretacia mxolod kortikaluri Zvlis ferTa
sxvaobaze dayrdonobiT arasandoa.

motexilobis mikroskopuli kvlevis meTode-
bi fokusirebulia Zvlis mikrostruqturul Ses-
wavlaze, avlens motexilobis areSi sisxl-
Caqcevasa da anTebis reaqciis markerebs. miuxe-
davad imisa, rom kvlevis am meTodiT xdeba da-
zianebuli Zvlovani qsovilis detaluri ana-
lizi, misi efeqturoba gamomSrali Zvlis kvle-
visas mcirdeba tafonomiuri faqtorebis gamo,
radgan maTi zegavleniT Zvlis organuli kompo-
nentebi droTa ganmavlobaSi iSleba da nadgur-
deba. motexilobis mikroskopuli kvlevis uar-
yofiT mxares misi invaziuri xasiaTi da meTodis
sirTule warmoadgens.

zemoaRniSnuli SezRudvebis miuxedavad,
kvlevebma aCvena histologiuri gamokvlevis po-
tenciali sasamarTlo anTropoalogiuri per-
speqtividan, miuxedavad Zvlis gamomSrali Tu
macerirebuli mdgomareobisa (Cattaneo et al., 2010).
histologiuri kvlevis meTodebi,  Zvlis motexi-
lobis sicocxlisdroindelobis da xandazmulo-
bis gansazRvris TvalsazrisiT, gamoyenebul iqna
De Boer, et al., (2015)-is mierac. dadginda, rom Zvlis
Sexorcebis procesis dinamikis Sefaseba da
specifikuri biologiuri markerebis gamovlena
SeiZleba gamoyenebul iqnes motexilobis si-
cocxlisdroindelobis dasadgenad.

daskvna - sasamarTlo medicinaSi da sasa-
marTlo anTropologiaSi Zvlis motexilobis si-
cocxlisdroindelobis gansazRvra aris rTuli
procesi, moiTxovs kompleqsur meTodologiur
midgomas, sadac gaTvaliswinebuli unda iyos
tafonomiuri procesebis zegavlenis aspeqtebi
da Zvlis Sexorcebis variaciebi. kvlevis gag-
rZeleba, axali teqnologiuri miRwevebi da axa-
li meTodebis danergva mniSvnelovnad daexmare-
ba sasamarTlo eqimebs da anTropologebs
travmebTan dakavSirebul iuridiuli kiTxvebze
mecnierulad dasabuTebuli pasuxebis gacemaSi.

SeniSvna: kvleva ganxorcielda SoTa rusTave-
lis erovnuli samecniero fondis finanasuri

mxardaWeriT (PHDF-23-3290 “Zvlis sicocxlis-
droindel da sikvdilisSemdgom motexilobaTa

morfologiuri Taviseburebani”).
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FORENSIC MEDICAL AND FORENSIC
ANTHROPOLOGICAL ASPECTS OF
ANTEMORTEM ORIGIN ESTIMATION
OF BONE FRACTURES - REVIEW
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This review focuses on the critical problem of distin-
guishing between antemortem and postmortem fractures in
forensic medicine and forensic anthropology, with an em-
phasis on understanding the role of taphonomy in compli-
cating these determinations. By evaluation the application
of morphological, histological, and radiological techniques,
this article discusses strategies to navigate these challeng-
es, particularly in cases of deaths which are associated with
suspected physical abuse. The importance of advanced fo-
rensic methodologies and a multidisciplinary approach to
effectively interpret taphonomic effects and contribute to
legal investigations is highlighted. The review emphasizes
the necessity of employing highly precise methods for es-
tablishing the vitality of fractures, which is central in inves-
tigating cases of physical abuse.

gociriZe daviT2,  baramiZe qeTevan1,
CikvilaZe Tamar,2 oTaraSvili Tamar2

myarfaziani svetis modificireba
frinvelis xorcidan eqstragirebuli
nitrofuranis metabolitebis
gasufTavebisTvis

@globaltestis” sagamocdo laboratoria1,
Tssu, farmacevtuli da toqsikologiuri
qimiis departamenti2

nitrofuranis nawarmi antibiotikebis vete-
rinariaSi gamoyeneba bevr qveyanaSi akrZalulia,
maT Soris - evrokavSirSic, maTi kancerogenuli,
teratogenuli da mutagenuri efeqtebis gamo [1].
evrokavSiris moTxovnebis gaTvaliswinebiT, ni-
trofuranebis veterinariaSi gamoyeneba
saqarTveloSic regulirdeba  [2].

Tumca, maTi dabali Rirebulebis da mniS-
vnelovani efeqturobis gamo, nitrofuranebi,
rogorc veterinaruli preparatebi, nebadarTu-
lia an aralegalurad gamoiyeneba zogierT gan-
viTarebad qveyanaSi [3].

miRebidan ramdenime saaTSi nitrofuranebi
swrafad metabolizdeba da narCeni metabolite-
bi, cilebTan SekavSirebuli saxiT, organizmSi

SeiZleba darCes  kvirebis da SesaZloa, Tveebis
ganmavlobaSi [4].

nitrofuranis metabolitebis gansazRvris
sirTule mdgomareobs maT maRal hidrofil-
urobasa da matricebTan SekavSirebul formeb-
Si, rac moiTxovs saanalizo nimuSis momzadebis
zusti da efeqturi meTodebis SemuSavebas.

mravali wlis ganmavlobaSi siTxe-siTxe
eqstraqcia, centrifugireba da Txelfenovani
qromatografia iyo sakvlevi nitrofuranebis
nimuSidan izolirebis, gawmendis da koncentri-
rebis ZiriTadi meTodebi. nimuSis aseTi momza-
deba  xangrZlivi da mravalsafexuriani proce-
sia, romelic moiTxovs didi raodenobiT maRali
siwmindis gamxsnelebis da reaqtivebis moxmare-
bas, damatebiT aRWurvilobas da SromiT danax-
arjebs.

siTxe-siTxe eqstraqciis kargi alternativaa
myarfaziani eqstragireba-gasufTaveba. didi
moculobis nimuSebis damuSaveba SesaZlebelia
SedarebiT mcire raodenobis myari sorbentebis
gamoyenebiT, rac, Tavis mxriv, moiTxovs gamxs-
nelebis mcire moculobas koncentrirebuli
naerTebis Semdgomi dezorbciisTvis. Sesabamis-
ad, ar aris saWiro damatebiTi aorTqleba da mniS-
vnelovnad mcirdeba nimuSis dabinZurebis ris-
ki.

myarfaziani eqstragireba xasiaTdeba sor-
bentTan da eluentTan sinjis urTierTqmedebis
bunebis da simtkicis cvalebadobis ufro far-
To SesaZleblobiT, vidre siTxe-siTxe eqstraq-
cia.  Sesabamisad, xdeba sakvlevi nivTierebebis
ufro SerCeviTi da raodenobrivi izolireba da
gawmenda.

nimuSis gawmendas didi mniSvneloba aqvs me-
Todis mgrZnobelobis asamaRleblad, Tumca,
aris ZviradRirebuli meTodi, qromato-
masspeqtrometria, roca analizi gawmendis
gareSe tardeba [5], iSviaT SemTxvevebSi gamoiye-
neba Txevadi gamwmendebi [6].

yvelaze xSirad myari faziT gawmendis dros
gamoiyeneba sxvadasxva ZviradRirebuli sveti,
sadac sorbentad gamoyenebulia polimerebi. ar-
sebobs monacemebi polistirolis da divinilben-
zolis polimeris, rogorc sorbentis gamoyene-
bis Sesaxebac  [7].

Tanamedrove mdgomarebiT, komerciulad xel-
misawvdomi mza svetebi, romlebic gamoiyeneba
nimuSebis gasawmendad, Zviria, ar aRdgeba da,
Sesabamisad, erTjeradia; komerciuli miznebi-
sTvis  maTi gamoyeneba gaTvlilia nivTierebebis
mravali gansxvavebuli jgufisTvis, rac nakle-
bad SesaZlebels xdis konkretuli nivTierebe-
bis bunebis gaTvaliswinebas.

zemoT aRniSnulidan gamomdinare, mniSvnelo-
vania zRvruli dasaSvebi normis (MRPL - Minimum
Requried Performance Limit), romelic Seadgens 1 mkg/
kg-s [8], sakvlevi nivTierebebis fizikur-qimiuri
Tvisebebis, sorbentis da matricis bunebis
gaTvaliswinebiT, nimuSis myarfaziani gawmendis-
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Tvis iseTi svetis momzadeba, romelic iqneboda
specifikuri da SerCeviTi konkretulad nitro-
furanis metabolitebisTvis, rac gazrdida siT-
xuri qromatografiuli meTodis mgrZnobelobas
saZiebeli nivTierebebis dasadgenad da SesaZ-
leblobas mogvcemda gamogveyenebina dioduri
deteqtori ZviradRirebuli mas - deteqtoris
nacvlad.

kvlevis mizans warmoadgenda frinvelis
xor-cSi nitrofuranebis narCenebis gansazRvri-
sas, eqstraqtis gasasufTaveblad, specifikuri
da konkretulad nitrofuranis metabolitebi-
sTvis, SerCeviTi myarfaziani svetis momzadeba,
romelic gazrdida siTxuri qromatografiuli
meTodis mgrZnobelobas saZiebeli nivTierebe-
bis dasadgenad da SemuSavebuli meTodis vali-
dacia saqarTvelos mTavrobis  #499  dadgenile-
bis [2] moTxovnebis Sesabamisad.

kvlevis masalas  warmoadgenda furazoli-
donis (AOZ), furaltadonis (AMOZ), nitro-
furantoinis (AHD), nitrofurazonis  (SEM) stan-
dartuli nimuSebi da frinvelis xorcis nimuSi,
romelSic kvlevis dawyebamde Setanili iyo nit-
rofuranebis cnobili raodenobebi.

kvleva ganxorcielda siTxuri qromatografi-
uli meTodiT, dioduri deteqtoris gamoyenebiT
376 nm-ze, xarisxis saerTaSoriso standartebis
moTxovnebis Sesabamisad, validaciis Semdegi
maxasiaTeblebis mixedviT: specifikuroba, aRmo-
saCeni minimumi, raodenobrivi gansazRvris
zRvari,  gamosavali da sworxazovneba.

eqsperimentuli nawili:
standartuli nimuSis xsnarebi
standartuli nimuSebis xsnarebad gamoyeneb-

uli iyo AHD,  SEM,  AMOZ, AOZ standartuli ni-
muSebis acetonitriliani xsnarebi.

myarfaziani svetis momzadeba
sakvlevi nivTierebebis fizikur-qimiuri

Tvisebebis, sorbentis da matricis bunebis
gaTvaliswinebiT, nimuSis myarfaziani gawmendis-
Tvis svetis mosamzadeblad SeirCa silikageli 60,
svetis zoma ki 20 x40 mm.

sveti momzadda mSrali meTodiT, Carecxva 5
ml heqsaniT, Sroba vakuumiT, kvlav Carecxva ac-
etonitriliT da gaSroba vakuumiT.

Cven mier SemoTavazebuli svetis vargisobis
dasadastureblad, ganxorcielda meTodis va-
lidacia.

meTodis validacia
specifikuroba
dadginda, rom oTxive saZiebeli nivTierebis-

Tvis specifikuria 376 nm sigrZis talRa. speci-
fikurobis variaciis koeficienti erTi dRis gan-
mavlobaSi aris 0,02-018, erTi samuSao kviris gan-
mavlobaSi 0,02-0,29, rac Seesabameba validaciis
moTxovnebs.

aRmosaCeni minimumis (LOD), raodenobrivi gan-
sazRvris zRvaris (LOQ) da gamosavalis sidide-
ebi mocemulia cxrilSi #1 (n = 6).

cxrili #1
aRmosaCeni minimumis (LOD),

raodenobrivi gansazRvris zRvaris (LOQ)
da gamosavalis sidideebi (n=6)

sakvlevi 
nivTiereba 

gamosavali 
% 

LOD LOQ 

AOZ  90,6 0,18 0,39 

AMOZ  93,4 0,15 0,36 

AHD  92,3 0,11 0,30 

SEM  90,0 0,13 0,32 

 sworxazovneba
sakalibro grafikebis asagebad gamoviyeneT 5

koncentraciis xsnari: 0,4, 0,8, 1, 1,4 da 1,8 mkg/kg.
oTxive saZiebeli nivTierebisTvis grafikebi
sworxazovania miTiTebul zRvarSi da korelaci-
is koeficientebi metia 0,999.

daskvna
fizikur-qimiuri Tvisebebis, sorbentis da

matricis bunebis gaTvaliswinebiT, frinvelis
xorcidan eqstragirebuli nitrofuranis
nawarmi antibiotikebis metabolitebis, kerZod,
furazolidonis, furaltadonis, nitrofuran-
toinis da nitrofurazonis myarfaziani gawmend-
isTvis svetis mosamzadeblad SemoTavazebulia
sorbenti - silikageli 60, nawilakebis zoma 0,2-
0,5 mm, svetis zoma 20x40 mm, eluenti - eTilace-
tati, eluentis moculoba 5 ml, nimuSis da elu-
entis siCqare 5 ml/wT.

SemoTavazebuli svetis vargisoba dadastu-
rebulia eqsperimentulad, meTodis validaciiT.
saanalizo nimuSidan eqstragirebuli nitro-
furanebis Cvens mier SemoTavazebuli svetiT
gasufTavebis Semdeg miiRweva 90%-ze maRali ga-

mosavali kargi ganmeorebadobiT (RSD 2.0%).
SemoTavazebuli sveti specifikuria, SerCev-

iTia konkretulad nitrofuranis metaboliteb-
isTvis, zrdis siTxuri qromatografiuli meTo-
dis raodenobrivi gansazRvris zRvars, rac Sesa-
Zlebels xdis dioduri deteqtoris gamoyenebas
ZviradRirebuli svetebis da mas-deteqtoris
nacvlad da SedarebiT dabali finansuri xarje-
biT miiRweva nitrofuranis metabolitebis
raodenobrivi gansazRvra evrokavSiris mier
dadgenil zRvarSi (1 mkg/kg).

nitrofuranis metabolitebis gansazRvris
SemoTavazebuli pirobebi SedarebiT xelmisaw-
vdomia da mcire fermerebs, ganviTarebad qvey-
nebsa da regionebs mis danergvis saSualebas mis-
cems, rac, Tavis mxriv, uzrunvelyofs xorcisa
da xorcproduqtebis usafrTxo gamoyenebas.
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SUMMARY

Gotsiridze Davit2, Baramidze Ketevan1,
Chikviladze Tamar2, Otarashvili Tamar2

SOLID-PHASE COLUMN MODIFICATION
FOR PURIFICATION OF NITROFURAN
METABOLITES EXTRACTED FROM
POULTRY MEAT

“GlOBALTEST” EXAMINATION LABORATORY 1;
TSMU, DEPARTMENT OF PHARMACEUTICAL AND
TOXICOLOGICAL CHEMISTRY2

Taking into account the physico-chemical properties, the
nature of the sorbent and the matrix, for solid-phase purifica-
tion of extracted for meat   nitrofuran metabolites we have
proposed Sorbent - silica gel 60, particle size 0.2-0.5 mm,
column size 20x40 mm, eluent - ethyl acetate, eluent volume 5
ml, sample and eluent speed 5 ml/min.

The suitability of the proposed column has been con-
firmed experimentally by method validation. After purifying
the nitrofurans extracted from the analyte sample with our
proposed column, a recovery higher than 90% is achieved

with good reproducibility (RSD  2.0%).
The proposed column is specific, selective especially with

respect to nitrofuran metabolites, increases the limit of quan-
titative determination of the HPLC method, which makes it
possible to use a diode detector instead of expensive col-
umns and a mass detector and, at relatively low financial
costs, carry out the quantitative determination of nitrofuran
metabolites within the limit established by the European
Union (1 µg/kg).

The proposed conditions for determining nitrofuran me-
tabolites are relatively accessible and will allow them to be
implemented by small farmers, developing countries and re-
gions, which in turn ensures the safe use of meat and meat
products.

grigolia daviT, mosiZe kaxa, merabiSvili
gela, beriaSvili rusudan

eleqtrotravmis diagnozi
kreatinkinazas cvlilebebis mixedviT

Tssu, sasamarTlo medicinis departamenti

sakiTxis aqtualoba: eleqtrodeniT da-
zianebis diagnostika erT-erTi yvelaze mniS-
vnelovani sakiTxia sasamarTlo medicinaSi. sa-
kiTxis mniSvnelobas zrdis is faqti, rom eleq-
trodeniT dazianeba xSirad araspecifikuria da
swori diagnostika mniSvnelovan sirTuleebTan
aris dakavSirebuli, gansakuTrebiT maSin, rode-
sac kanze eleqtroniSa ar viTardeba an daziane-
ba viTardeba aradamaxasiaTebeli formiT (1), ris
gamoc diagnozis sworad dasasmelad saWiroa
kvlevis Tanamedrove axali meTodebis gamoyene-
ba (2). literaturuli monacemebiT, eleq-
trotravmisas sisxlSi SeiniSneba kreatinkinazas
raodenobrivi cvlileba (3, 4, 5, 6, 7), romlis
garkveuli tipis cvlilebebi SesaZloa diag-
nostirebisaTvis principuli mniSvnelobis iyos.

   sakvlevi masala da meTodebi:  kreatinki-
nazis gansazRvrisTvis Catarebul iqna eqsperi-
menti virTagvebze modelirebuli eleq-
trotravmiT. eqsperimentis modelirebaze Tan-
xmoba miRebul iqna Tssu-is eTikuri komisiisgan.
gamosakvlevad aRebul iqna vistaris jiSis 19
zrdasruli virTagvis gvamuri sisxli EEDTA-ian
vakutainerebSi, aRebuli sisxlidan gamoyofil
iqna plazma, romelic centrifugirebul iqna 10
wuTis ganmavlobaSi 10 000g 4ºC-ze da ganzavda 40-
jer. Seswavlili iqna kreatinkinazas B tipi. plaz-
maSi jamuri cilis raodenoba ganisazRvra 4
paraleluri sinjiT mikrobiciqininis mJavas ci-
lis analizis nakrebis gamoyenebiT (Pierce-nakre-
bi). aliqotebi, romlebic Seicavdnen zustad 30
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mkg cilas dayofili iqna natriumis dodecil-
sulfatis (SDS) gelis eleqtroforeziT da Sem-
dgomSi moxda maTi gadatana nitrocelulozis
membranaze vesternimunoblotingis saSualebiT.
gadatanis Semdeg nitrocelulozis membranebi
SeRebili iqna Ponceau S xsnariT 0.1% (w/v), war-
matebuli gadatanisa da gelis erTgvarovani
datvirTvis dasadastureblad. membranebi
garecxili iyo fosfatis buferuli fizi-
ologiuri xsnariT (PBS) + 0.05% Tween 20 da Semdeg
Catarda standartuli imunoqimiuri SeRebva pe-
roqsidaziT moniSnuli meoradi antisxeulebiT
da SUPER-SIGNAL WEST PICO qemiluminescenturi sub-
stratiT (Pierce, 34580). kreatinkinazas B tipis mo-
saniSnad gamoiyeneboda poliklonuri antisx-
eulebi (ab125114 Abcam). kreatinkinaza B-s Sesa-
bamisi cilis zolis optikuri simkvrive gazomi-
li iyo LabWorks 4.0 (UVP) gamoyenebiT. TiToeuli
zolis optikuri simkvrive gayofili iyo yvela
simkvrivis gazomvis saSualo maCvenebelze da es
sidide aRiniSneba rogorc kreatinkinaza B-s
“fardobiTi raodenoba”. statistikuri analiz-
isTvis miRebuli monacemebi gaanalizda
calmxrivi ANOVA-iT faqtoriT  “damuSaveba”-iT.
dagegmili Sedareba ganxorcielda ormxrivi
studenturi t-testiT.

sakvlevi cxovelebi pirobiTad daiyo sam jgu-
fad: eleqtrodenis moqmedebis xangrZlivobis
mixedviT gamoiyo ori jgufi da erTi sakontro-
lo jgufi. sakontrolo jgufi iyo 1-6-is CaT-
vliT; eqsperimentuli jgufi 1 (ES1) - 7-14-is CaT-
vliT - am jgufis virTagvebze modelirebulma
eleqtrodenma imoqmeda 20 wamis ganmavlobaSi;
eqsperimentuli jgufi 2 (ES2) - 15-19-is CaTvliT
- am jgufis virTagvebze modelirebulma eleq-
trodenma imoqmeda 45 wamis ganmavlobaSi.

kvlevis Sedegebi da analizi: kvlevis Se-
degad gamovlinda, rom “damuSavebis” faqtoris
efeqti calmxrivi ANOVA-Ti mniSvnelovani iyo
(F2,18=15.27, P=0.0001). plazmuri kreatinkinaza B-s
yvelaze maRali done gamovlinda virTagvebis ES2
jgufSi, romelic mniSvnelovnad aRemateboda
sakontrolo da ES1 jgufis doneebs (t=4.30, p=0.002,
DF=9, t=3.50, p=0.005, DF=11. Sesabamisad). fermentis
done, aseve, mniSvnelovnad maRali iyo ES1 jguf-
Si, kontrolTan SedarebiT (t=3.47, P=0.005, DF=12)
(sur.#1).

suraTi  #1
eleqtrodenis moqmedebiT kreatinkina-

za B-s cvlilebebi sisxlis plazmaSi (A):
kreatinkinaza B-s saCvenebeli vestern
imunoblotis TiToeuli xazi erT cxovelis
nimuSs Seesabameba. zolebi 1-6 sakontro-
lo nimuSebi; zolebi 7-14 ES1; zolebi 15-
19 ES2.   (B): kreatinkinaza B saSualo Se-
darebiTi raodenoba virTagvebis sami gan-
sxvavebuli jgufis plazmaSi; 1- sakontro-
lo jgufi; 2-ES1 jgufi; 3- ES2 jgufi.

rogorc kvlevis Sedegebidan Cans, sisxlis
plazmaSi kreatinkinaza B-s raodenobrivi
maCvenebeli mkveTrad aris damokidebuli
eleqtrodenis moqmedebis droze da eleq-
trodenis moqmedebis gaxangrZlivebasTan erTad
sarwmunod izrdeba. aqedan gamomdinare, Sesa-
Zlebelia vivaraudoT, rom sisxlis plazmaSi
eleqtrokinazas, normasTan SedarebiT, maRali
raodenobrivi maCveneblebi eleqtrodenis xan-
grZliv moqmedebas unda miuTiTebdes. imis
gasarkvevad, Tu eleqtrodenis moqmedebis xan-
grZlivobis Semdgomi zrda iwvevs Tu ara sisxlis
SratSi kreatinkinazas kidev ufro matebas,
saWiroa damatebiTi kvlevis Catareba. Tumca,
sasamarTlo samedicino eqspertizis praqtikaSi,
eleqtrodeniT dazianebis SemTxvevebSi, swored
denis xanmokle zemoqmedebas ufro xSirad
vxvdebiT da eleqtrodenis xanmokle zemoqmede-
bis sadiagnozo kriteriumebis Semdgomi kvleva
ufro mniSvnelovan sakiTxs warmoadgens.

daskvna: kvlevis zemoaRniSnuli Sedegebidan
gamomdinare, SesaZlebelia davaskvnaT, rom eleq-
trotravmis diagnozis dasasmelad sisxlis plaz-
maSi kreatinkinaza B-s raodenobis gansazRvra
sarwmuno meTodia da SesaZlebelia gamoyenebul
iqnes sasamarTlo samedicino eqspertizis praq-
tikaSi. aRniSnuli meTodi ufro sarwmuno Sede-
gebs aCvenebs eleqtrodenis gaxangrZlivebuli
zemoqmedebis dros.
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SUMMARY

Grigolia Davit, Mosidze Kakha, Merabishvili Gela,
Beriashvili Rusudan

ELECTRIC INJURY DIAGNOSIS BY
CHANGES OF KREATINKINASE

TSMU, DEPARTMENT OF FORENSIC MEDICINE

Electric injury is often non-specific and thus correct di-
agnosis can be related to significant challenges, especially
when there is no typical electric lesion developed on the
skin or it develops with atypical form. For reliable diagnosis
the modern new study methods must be used. For research
purposes the quantitative changes of blood plasma Kreat-
inkinase B were studied in experimental cases of electric in-
juries. The experiment was set on Wistar white rats with
modeling electric injury. The study revealed that level of
Kreatinkinase B in blood plasm significantly depends on
duration of electricity application and reliably increases
alongside to timing of electric application.

gumbariZe lia, baramiZe levan,
revaziSvili revaz, sixaruliZe zurab,
tabiZe devi

gurjaanis raionis bavSvTa
mosaxleobaSi tyviis zemoqmedebis
riskis faqtorebis kvleva

Tssu, sazogadoebrivi jandacvis, menejmentis,
politikisa da ekonomikis departamenti

tyvia aris maRali kumulaciuri unaris mqone,
politropuli moqmedebis metali. is aRiarebu-
lia, rogorc prioritetuli kontrolis saWiroe-
bis mqone erT-erTi globaluri damabinZurebe-
li [1].

Tanamedrove epoqaSi garemoSi tyviis Sem-
cvelobis zrda ganpirobebulia mrewvelobis,
gansakuTrebiT ki sawvavis moxmarebiT [1; 3].

tyvia SesaZloa Cveni sacxovrebeli garemos
nebismier komponentSi Segvxvdes  haerSi, niadag-
Si, wyalSi, sursaTSi, sayofacxovrebo nivTebSi
da sxva. organizmSi moxvedrili tyvia mavne ze-
gavlenas axdens adamianis janmrTelobaze, rad-
gan is moqmedebs yvela fiziologiur processa
da organoTa sistemaze [5;6].

rodesac tyvia Tveebisa da wlebis ganmavlo-
baSi grovdeba adamianis organizmSi, misi zemo-
qmedeba SesaZloa iyos mwvave da qronikuli. eqvs
wlamde asakis bavSvebi gansakuTrebiT mgrZnobi-
areni arian tyviiT moSxamvis mimarT, ramac SeiZ-
leba seriozuli Sedegebi iqonios maT gonebriv
da fizikur ganviTarebaze [5;6].

bavSvebSi 3 mkg/dl tyviis koncentracia sis-
xlSi potenciurad saxifaTod iTvleba. 3mkg/dl
an meti koncentraciis SemTxvevaSi maT regu-
larulad unda gaiaron testireba da Sesabamisi
mkurnaloba [4].

daavadebaTa kontrolisa da sazogadoebrivi
janmrTelobis erovnuli centri 2013 wlidan aq-
tiurad muSaobs tyviis toqsikurobisa da adre-
uli gamovlenis sakiTxebze. aRsaniSnavia, rom
saxelmwifo programis farglebSi, 2019-2020
wlebSi, 9,636 bavSvs, maTi ojaxis wevrebs da or-
sulebs ganesazRvraT sisxlSi tyviis Semcvelo-
ba. gamokvleuli 569 bavSvidan 405-s (71 %) aRmoaC-
nda sisxlSi tyviis 5 mkg/dl-ze meti, xolo 168-s
- 10 mkg/dl-ze meti Semcveloba[1;2].
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ilustracia #1

ilustracia #2
wyaro: UNICEF-GEORGIA
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kvlevis mizans warmoadgenda saxelmwifo
programis farglebSi gamovlenili tyviis maRa-
li koncentraciis mqone gurjaanis raionis bavS-
vTa mosaxleobis sacxovrebel garemoSi tyviis
zemoqmedebis riskis faqtorebis kvleva.

kvlevis meTodologia: sakvlev jgufs war-
moadgenda gurjaanis raionSi mcxovrebi 1-7 wlis
asakis mosaxleoba, romlebsac 2021 wels,
saqarTvelos tyviis saxelmwifo programis far-
glebSi, CautardaT testireba da aReniSnaT sisx-

lSi tyviis maRali koncentracia BLL3.5 (Blood
Lead Level)-jamSi 65 bavSvi. sakvlevi jgufidan,
SemTxveviTobis principiT (randomulad) SeirCa
22 bavSvi, romelTa mSoblebmac, gasaubrebis
Semdgom, ganacxades Tanxmoba kvlevaSi monawi-
leobaze.

savele pirobebSi gamokvleuli iqna 244 nimu-
Si. tyviis koncentracia gaizoma WurWelSi, saTa-
maSoebsa da im oTaxebidan aRebuli saRebavebis
nimuSebSi, sadac dRis ZiriTad nawils atareben
bavSvebi: WurWeli (n=104); kedlis da iatakis saRe-
bavebi (n=42); saTamaSoebi (n=98).

tyviis zRvrulad dasaSvebi koncentraciebi
ganisazRvra teqnikuri reglamentis - laq-saRe-
bavebSi tyviis Semcvelobis reglamentirebis we-
sis damtkicebis Taobaze (saqarTvelos mTavro-
bis dadgenileba #148  2021 wlis 2 aprili q. Tbi-
lisi safuZvelze, rac warmoadgens - 90 ppm (mg/
kg).

saTamaSoebTan dakavSirebiT teqnikur regla-
mentSi [2] mocemulia tyviis koncentraciis
zRvrebi: saTamaSos Semadgenel mSral, myife,
fxvnilisebr an moqnil masalaSi - 2,0 mg/kg; saTa-
maSos Semadgenel Txevad an webovan masalaSi - 0,5
mg/kg; saTamaSos Semadgenel asafxek masalaSi -
23 mg/kg.

nimuSebis gasazomad kvlevis farglebSi gamo-
yenebuli iqna xelsawyo X-Ray  Fluorescence  Spec-
troscopy (XRF).

kvlevis Sedegebi: kvlevis farglebSi aRe-
buli 104 WurWlis nimuSidan 28%-Si (n=29) tyviis
Semcveloba ar dafiqsirda; 34%-Si (n=35) zdk-s
farglebSi iyo; xolo 38%-Si (n=40) tyviis Sem-
cveloba aRemateboda zdk-s (>90 ppm). nimuSebSi
tyviis saSualo maCvenebeli 2,520.9 ppm iyo.

saTamaSoebidan aRebuli 98 nimuSidan tyviis
Semcveloba 78%-Si (n=76) ar dafiqsirda, xolo
17%-Si (n=17) zdk-s farglebSi meryeobda. saSu-
alo maCvenebeli 27.6 ppm iyo, xolo 5%-Si tyviis
Semcveloba aRemateboda zdk-s (>90 ppm).

saRebavebis 42 nimuSidan tyviis Semcveloba
19%-Si (n=8) ar dafiqsirda, xolo 36%-Si (n=15)
zdk-s farglebSi iyo. saSualo maCvenebeli 1,941
ppm-s Seadgenda, xolo 45%-Si (n=19) tyviis Sem-
cveloba aRemateboda zdk-s (>90 ppm).

monacemebi warmodgenilia pirvel cxrilSi.

cxrili #1
sayofacxovrebo nivTebSi tyviis  gazomvis Sedegebi

maxasiaTeblebi 
tyviis Semcveloba (ppm) 

WurWeli saTamaSoebi saRebavi 

#  104  98 42 
saSualo 2520.9 27.6 145.8 
standartuli 
gadaxra 

6245.2 136.0 318.8 

ar dafiqsirda 28% (N=29) 78% (N=76) 19% (N=8) 
ar aris 
momatebuli 34% (N=35) 17% (N=17)  36% (N=15) 

momatebuli 38% (N=40) 5%(N=5) 45% (N=19) 
maqsimaluri 
mniSvneloba 

29700 (330 zdk) 1108 (12.3 zdk) 1941 (21.6 zdk) 
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aRebuli WurWlis 104 sinjidan, 38%-Si (n=40)
aRmoCnda tyviis done 90 ppm -ze maRali. maqsi-
maluri done - 29,700 ppm, anu maqsimalur dasaS-
veb koncentraciaze 330-jer meti dafiqsirda
keramikul TefSSi (diagrama #1).

diagrama #1
WurWlis nimuSebis gazomvis Sedegebi

saTamaSoebis 98 nimuSidan 5%-Si tyviis koncen-
tracia (n=4) 90 ppm-ze meti aRmoCnda. maqsimaluri
done iyo 1,108 ppm, romelic zRvrulad dasaSveb
koncentraciaze 12.3-jer metia (diagrama #2).

diagrama #2
saTamaSoebis gazomvis Sedegebi

saRebavebis 42 nimuSidan 45%-Si (n=19) tyviis
Semcveloba aRmoCnda 90 ppm-ze meti. maqsi-
maluri done-1,941 ppm, rac zRvrulad dasaSveb
koncentraciaze 21,6 -jer metia (diagrama #3).
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diagrama #3
saRebavebis nimuSebis gazomvis

Sedegebi

aRebuli 104 nimuSidan, 20%-Si (n=21) tyviis
Semcveloba dafiqsirda zRvrulad dasaSveb kon-
centraciaze 1,600%-iT meti.

cxrili #2
sakvlev nimuSebSi tyviis Semcvelobis gazomvis Sedegad miRebuli

monacemebis procentuli mateba zdk-sTan mimarTebiT

procentuli 
mateba 

WurWeli saTamaSo saRebavi 

ar aRmoCnda 28% (N=29) 78% (N=76) 19% (N=8) 

<100% 33% (N=35) 17% (N=17) 36% (N=15) 

100%-199% 13% (N=13) 2% (N=2) 22% (N=9) 

200%-399% 2% (N=2) 1% (N=1) 14% (N=6) 

400%-700% 1% (N=1) 0% (N=0) 7% (N=3) 

800%-1599% 3% (N=3) 2% (N=2) 0% (N=0) 

>1600% 20% (N=21) 0% (N=0) 2% (N=1) 
sul 100% (N=104) 100% (N=98) 100% (N=42) 
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daskvna. kvlevaSi CarTuli bavSvebis sacx-
ovrebel garemoSi da sayofacxovrebo nivTebSi
aRiniSna tyviis zRvrulad dasaSveb koncentra-
ciaze (zdk) maRali Semcveloba. tyviis yvelaze
maRali Semcveloba aRiniSna bavSvis WurWelSi.
aRebuli 104 nimuSidan tyviis Semcveloba 38%-
Si aRemateboda zdk-s (>90 ppm), xolo 20%-Si
dafiqsirda zRvrulad dasaSveb koncentraciaze
1,600%-iT meti. saRebavebis nimuSebis 45%-Si
tyviis Semcveloba aRemateboda zdk-s (>90 ppm).
saRebavebSi tyviis maqsimaluri done warmodge-
nili iyo 1,941 ppm-iT, rac dasaSveb koncentra-
ciaze 21,6-jer metia. kvlevaSi CarTuli bavSve-
bis saTamaSoebis 5%-Si tyviis Semcveloba aRema-
teboda zdk-s (>90 ppm).
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SUMMARY

Gumbaridze Lia, Baramidze Levan, Revazishvili Revaz,
Sikharulidze Zurab, Tabidze Devi

STUDY THE RISK FACTORS OF LEAD
EXPOSURE AMONG CHILDREN IN THE
GURJAANI DISTRICT

TSMU, DEPARTMENT OF PUBLIC HEALTH MANAGEMENT,
POLICY AND ECONOMICS

The main issue of the study was to assess environmen-
tal risk-factors most contribute and associated to an elevat-
ed lead concentration in the blood of children. The study
group comprises children under the age of 10 residing in the
Gurjaani region, who underwent testing in 2021 as part of the
Georgian State Lead Program and exhibiting a high blood

lead concentration (BLL) of3.5. The total number of partic-
ipants meeting these criteria amounted to 65 children out of
which, 22 children were randomly selected. To investigate
the environmental sources contributing to elevated lead con-
centration in children’s blood, a total of 244 samples were
examined using X-Ray Fluorescence Spectroscopy (XRF).

Results of the Study show that in the living environment
and household items of the children involved in the study, a
notable prevalence of lead concentrations exceeding the
maximum permissible concentration was observed. Among
the 104 dish samples examined, 38% (n=40) exhibited lead
concentrations surpassing the maximum permissible concen-
tration (>90ppm). In a subset of the dish samples (20%, n=21),
the lead content was found to be remarkably high, exceeding
the maximum permissible concentration by 1600%. Of the
paint samples analyzed (n=42), a concerning 45% (n=19) ex-
hibited lead concentrations surpassing the permissible limit
(>90ppm).

guraSvili-kunWulia luiza1,  imnaZe nino1,
zazaSvili nikoloz2,  WikaiZe marina2,3,
kapanaZe nikoloz1

“rumifosis” koncentratSi biopolife-
nolebis saerTo koncentraciis gansaz-
Rvra modificirebuli speqtrofoto-
metriuli meTodiT

Tssu, farmacevtuli da toqsikologiuri
qimiis departamenti1; bioracionaluri
teqnologiebis kvleviTi centri, Tbilisi2;
evropis unversiteti, saveterinaro medicinis
fakulteti, Tbilisi3

organizmis endogenuri antioqsidanturi
sistemis deficitis pirobebSi, gansakuTrebul
yuradRebas ipyrobs mcenareuli warmoSobis an-
tioqsidantebi, romlebic, sinTezurisgan gan-
sxvavebiT, gamoirCevian naklebtoqsikurobiT da
gverdiTi efeqtebiT da xasiaTdebian antimikrob-
uli, antivirusuli, fungiciduri, antioqsidan-
turi, hepatoproteqtoruli, kardioprototeq-
toruli, neiroproteqtoruli da citosta-
tikuri moqmedebiT [1, 3].

struqturuli Taviseburebebidan gamom-
dinare, mcenareul nedleulSi arsebuli naerTe-
bidan, gansakuTrebiT maRali antioqsidanturi
efeqturobiT xasiaTdebian polifenolebi. ga-
moiyofa Semdegi jgufebi: fenoluri mJavebi,
flavanoidebi, stilbenebi, lignanebi da sxv. an-
tioqsidanturi aqtivobis mqone nivTierebebi
gvxdeba mcenaris sxvadasxva nawilebSi. gan-
sakuTrebiT didi raodenobiT gvxvdeba marcvlo-
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vani kulturebis TeslebSi, parkosnebSi, Txile-
ulSi, CaiSi, yavaSi, xilsa da kenkrovani mcenare-
ebis nayofSi [5].

msoflio farmacevtul bazarze, hepatopro-
teqtoruli moqmedebis yvelaze metad moTx-
ovnad preparatad aRiarebulia “Essentiale FORTE
N”, romelic miRebulia soios Teslebisgan.
preparatis SemadgenlobaSi Semaval aqtiur
molekulas warmoadgens fosfolipidi-fosfa-
tilqolini, romelic struqturulad afinuria
hepatocitebis membranis endogenuri fosfo-
lipidebis, ris gamoc mis mier martivad xdeba
fosfatilqolinis Canacvleba dazianebul hepa-
tocitebSi. amavdroulad, soios flavanoidebis
antioqsidanturi TvisebiT adgili aqvs sinergiz-
mis movlenas, rac ganapirobebs hepatocitebis
swraf regeneracias [3]. aseve soioSi arsebuli
izoflavanoni-genisteini, warmoadgens maRali
potencialis mqone bunebriv antioqsidants,
romelsac warmatebiT iyeneben kardiologiaSi,
rogorc kardioproteqtoruli efeqtis mqone
saSualebas.  aris monacemebi, rom genisteins aR-
moaCnda avTvisebiani simsivneebis garkveul
saxeobebze citotoqsikuri moqmedeba. mkvle-
varebi miiCneven, rom soios farmakoTerapiuli
efeqti ganpirobebulia swored masSi polif-
enolebis maRali SemcvelobiT [2].

mniSvnelovani warmatebebia miRweuli
biopolifenolebis struqturis modelirebis
dizainis mimarTulebiT. kerZod, bioflavanoide-
bis matricaSi nitro jgufebisa da halogenebis
Seyvana aramarto aZlierebs maT citostatikur
aqtivobas, aramed Tavidanve ganapirobebs samizne
simsivnur ujredebze seleqciur moqmedebas,
rac uzrunvelyofs pacientTa mizanmimarTul,
e.w. Targetul farmakoTerapias [4].

flavanoidebis struqturuli analizis mo-
nacemebis safuZvelze, SeimCneva sarwmuno ko-
relacia maT molekulur struqturaSi hidroq-
silis (-OH) jgufebis raodenobasa da antio-
qsidantur aqtivobas Soris. mag.: flavanoidebi:
kemferoli, luteolini, qvercetini, miriceti-
ni, romlebic Seicaven 2-dan 6-mde fenolur hid-
roqsilis jgufebs (-OH), antioqsdanturi aqtivo-
biT 2-4-jer aRematebian sayovelTaod aRiare-
bul Sesabamis sinTezur antioqsidantur mar-
ker”troloqss’’ [6].

eqsperimentuli kvlevebiT dadgenilia, rom
xorblis mtkice jiSebSi, gansakuTrebiT maTi
marcvlebis gare SreebSi, grovdeba biofenoluri
naerTebi. antioqsidantur aqtivobaze Seswav-
lili iqna 4 italiuri mtkice xorblis jiSi da aSS-
s “elitas” xorblis jiSi, aRmoCnda, rom jiSebi,
romlebic xasiaTdebian ufro dabali mosavliano-
biT ,aqvT ufro maRali antioqsidanturi aqtivo-
ba [6].

aseve, Seswavlili iqna himalais regionSi
mozardi Svriis sxvadasxva saxeobis antioqsidan-
turi aqtivoba gazur-siTxuri qromatografiu-
li analizis meTodiT, dadgenil iqna biofla-

vanoidebisa da fenolebis saerTo raodenoba,
sxvadasxva meTodiT damuSavebul nedleulSi.
aRmoCnda, rom yvelaze maRali SemcvelobiTa da
aqtivobiT xasiaTdeboda daumuSavebeli
nedleuli [7].

simindi (Zea Mays), marcvlovan mcenareebs
Soris, gansakuTrebiT didi raodenobiT Seicavs
bioflavanoidebsa da fenolebs. 2020 wels
Catarebuli kvlevebiT, simindis Teslis
eqstraqtSi, jamuri bioflavonoidebis raodeno-
brivi gansazRvris mizniT, gamoyenebuli iyo
speqtrofotometria ultraiisfer da xilvad
ubanSi. biofenolebis jamuri koncentracia aR-
moCnda -1.76%, xolo reaqtiviT Seswavlili anti-
oqsidanturi aqtivoba - 38.57mg/ml; miRebuli mo-
nacemebiT, antioqsidanturi aqtivoba sarwmuno
korelaciaSi iyo biofenolebis jamur koncen-
traciasTan [8]. msgavsi tipis kvlevebi Catarebu-
lia marcvlovani kulturebis sxvadasxva warmo-
madgenlebze da monacemebic adasturebs fito-
qimiuri Semadgenlobis korelacias maT antio-
qsidantur, imunuri sistemis makoregirebel,
citotoqsikur da antiaTerosklerozul mo-
qmedebasTan [9,10].

zemoT aRniSnulidan gamomdinare, kvlevis
mizans warmoadgenda sakvebis danamatis ,,rumi-
fosis’’koncentratis standartizaciis mizniT
modificirebuli speqtrofotometriuli meTo-

dis (absorbcia =750 nm) SemuSaveba.
kvlevis obieqti “rumifosis’’ koncentrati,

romelic aris qarTuli produqti. is Seqmnilia
bioracionaluri teqnologiebis kvleviTi cen-
tris bazaze (BrTRC). misi miRebis inovaciuri te-
qnologia Sps “bioqimsinTezis’’ sakuTrebaa, dac-
ulia saavtoro uflebiT. is warmoadgens bi-
ologiurad aqtiuri nivTierebebis jamur sub-
stancias, romelic miRebulia kavkasiis mTianeT-
Si moyvanili marcvlovani kulturebis endemuri
jiSebis nedleulis hidrolizis gziT.

kvlevis dros gamoyenebuli iyo “rumifosis’’
koncentratis sami seria: #1 - 010423; #2 - 020523,
#3 - 040723.

kvlevis meTodi - speqtrofotometria.
gamoyenebul iqna  speqtrofotometri “Shimadzu”

LC-10Atvp,  
max

=750 nm-ze. mocemul talRis sig-
rZeze xsnaris absorbcia pirdapirproporciulia
fenoluri SenaerTebis raodenobisa saanalizo
obieqtSi. polifenolebis standar-tis saxiT
gamoiyeneboda galis mJava. biopolifenolebis
jamuri koncentraciis gansazRvra ganxorciel-
da folin-Cokaltes (Folin-Ciocalteu) reaqtivis
gamoyenebiT.

folin-Cokaltes reaqtivi warmoadgens
fosfor volframis mJavasa (H

2
PW

12
O

40
) da fos-

formolibdenis mJavas (H
3
Mo

12
O

40
) Tanabari mo-

culobis narevs. reaqtivis komponentebis aRd-
genis Sedegad warmoiqmneba, Sesabamisad, vol-
framis lurji oqsidi (W

8
O

23
) da molibdenis oq-

sidi (Mo
8
O

23
) (sur. #1). kvlevis dros gamoiyene-

boda qarxnuli wesiT gamoSvebuli reaqtivi. war-
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moqmnili feris intensivobis mixedviT xdeba
biopolifenolebis raodenobrivi Semcvelobis
gansazRvra.

analizis mimdinareoba - saanalizo nimuSis
mosamzadeblad “rumifosis” koncentratis 1 ml-
s aTavsebdnen 100 ml moculobis gamzom kolbSi
da moculobas avsebdnen gamoxdili wyliT Wdem-
de. miRebuli xsnaris 2 ml amatebdnen 0.2ml fo-
lin-Cokaltes reaqtivs, ayovnebdnen 10 wT, Sem-
deg amatebdnen 2 ml 20% Na

2
CO

3
 xsnars da toveb-

dnen sibneleSi 40 wT-is ganmavlobaSi. miRebuli
xsnaris optikur simkvrives sazRvravdnen
speqtrofotometriuli meTodiT 750 nm tal-
Raze.

                                                        cxrili #1
,,rumifosis’’ koncentratSi fenolebisa

da flavanoidebis saerTo koncentraciis
kvlevis Sedegebi

suraTi #1
fenoluri naerTebis Jangvis procesi

folin-Coklates reativis damatebis
Semdeg

,,rumifosis’’ koncentratSi, bioflavanoide-
bis jamuri raodenobis gansazRvris mizniT, gamo-
iyeneboda galis mJava sakalibro grafikis mixed-
viT. standartis sakalibro grafikis ageba xde-
boda bibliografiaSi aRwerili meTodis mixed-
viT [11].

galis mJavas sakalibro grafikze, abscisaTa
RerZis mixedviT, isazRvreboda saanalizo nimu-
Sis optikuri simkvrivis Sesabamisi koncentra-
cia (C) mkg/ml-Si da miRebuli sidide mravlde-
boda ganzavebis koeficientze (100-ze).

,,rumifosis’’ koncentratSi  biofenolebis
saerTo koncentraciis Sedegebi wamodgenilia
cxrilis saxiT (cxrili #1)
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3 
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kvlevis Sedegad dadgenil iqna meTodis vali-

daciis ramdenime ZiriTadi  parametri:
• specifikuroba - biopolifenolebis maqsi-

maluri absorbcia xdeba erTidaimave talRaze -
750nm;

• sworxazovneba (korelaciis koeficienti
r2=0.9951 (N³0.995);

• variabeloba (variebelobis koeficienti
CV=0.19% (Ne”2%)).

daskvna:
amrigad, ,,rumifosis’’ koncentratSi,  biofe-

nolebis raodenobrivi Semcvelobis gansaz-
RvrisTvis, Cvens mier pirvelad iqna gamoyene-
buli folin-Cokaltes reaqtivi. koncentratSi
biofenolebis raodenoba meryeobs normis far-

glebSi - 0.38-0.44% (Ne.2%)[10]. mowodebuli
speqtrofotometriuli gansazRvris meTodi
aris specifikuri, sarwmuno, sworxazovani, rad-
gan fenoluri naerTebis koncentraciasa da op-
tikur sidideebs Soris arsebobs sarwmuno ko-
relacia, sworxazovnebis koeficienti aris

r2=0.9951 (N0.995); xolo meTodis variabelobis

koeficienti CV=0.19% (N2%), rac sruliad ak-
mayofilebs meTodisadmi wayenebul validaciis
moTxovnebs.
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In the conditions of deficiency of the body’s endoge-
nous antioxidant system, special attention is paid to antiox-
idants of plant origin, which, unlike to synthetic ones, are
characterized by less toxicity and side effects and have the
antimicrobial, antiviral, fungicidal, hepatoprotective, cardio-
protective, neuroprotective, antioxidant and cytostatic ac-
tion.

Due to their structural features, polyphenols are charac-

terized by particularly high antioxidant efficiency among the
compounds present in plant materials. Based on the data’s
structural analysis of flavonoids, there is a reliable correla-
tion between the amount of hydroxyl (-OH) groups in their
molecular structure and its antioxidant activity.

To the actual tasks mentioned above are motivated the
given research of standardization of the chosen object of
analysis, namely the supplement - “Rumiphos” concentrate.
The aim of the study was to develop a modified spectropho-

tometric method (absorption =750 nm) for determining the
total concentration of biopolyphenols, using the Folin-Cio-
calteu reagent.

Folin-Ciocalteu reagent was used for the first time to de-
termine the quantitative content of biophenols in “Rumi-
phos” concentrate. The amount of biophenols in the subject
of research varies within the standard norm - 0.38-0.44%

(Ne0.2%).
The proposed spectrophotometric determination meth-

od is specific, reliable, linear, because there is a true correla-
tion between the concentration of phenolic compounds and

optical values, the linearity coefficient is r2=0.9951 (Ne0.995);
And the coefficient of variability of the method is CV=0.19%

(N2%), which fully meets the validation requirements of
the method.
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saqarTvelos axalgazrda mosaxleobis
kvebiTi qcevis deviaciis gamomwvevi
mizezebi da maTi prevencia

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

Sesavali.  kvebiTi darRvevebiT gamowveuli
alimenturdamokidebuli daavadebebis gavr-
celeba msoflio kacobriobis erT-erTi mniS-
vnelovani problemaa. kvlevebiT dasturdeba,
rom erTis mxriv, adamianTa erT jgufSi, rom-
lebic praqtikulad ar gansxvavdebian cxovreb-
is wesis TaviseburebiT, socialur-ekonomikuri,
sawarmoo da sxva faqtorebiT, msgavsi fizikuri
datvirTvisa da kvebis racionis pirobebSi, vi-
Tardeba da Cqara progresirebs Warbi wona da sim-
suqnis ganviTareba, xolo meore jgufSi viTarde-
ba xandazmul asakSi, an saerTod ar viTardeba
[3,4]. meore mxriv, SesaZlebelia, Warbi sakvebis
miRebam, sakmaod xangrZlivi drois manZilze,
sxeulis wonaze gavlena ar moaxdinos [3,4]. Zalian
xSirad es gansxvavebebi aixsneba ZiriTadi cvlis
regulaciis individuri TaviseburebebiT da Sesa-
Zlebelia meryeobdes Zalian farTo sazRvrebSi,
erTsa da imave asakisa da cxovrebis wesis
pirobebSic [8,12]. ZiriTadi  cvlis cvlilebebis
biologiuri roli dakavSirebulia sxvadasxva
situaciebSi organizmis energetikuli balansis
uzrunvelyofis aucileblobasTan, yalibdeba
sicocxlis ganmavlobaSi da ganisazRvreba sakve-
bis mravalgvarobiT da siWarbiT an misi ukmari-
sobiT [7,10,12].

adamianis kvebiTi statusis Sefasebisas,
rogorc wesi, mniSvnelovania garkveul iqnas,
ramdenad Seesabameba energiiTa da plastikuri
masalebiT uzrunvelyofa fiziologiur moTx-
ovnebs. Tumca, es ar aris sakmarisi, ramdenadac
am dros mniSvnelovania isic, rom adamiani aris
biologiurisa da socialuris erToblioba [1-3,6].
es ukanaskneli gansakuTrebiT vlindeba kvebiT
qcevaSi, ramac adamianSi miiRo individuri mniS-
vneloba, gascda ra fiziologiur CarCoebs da
socialuri cxovrebis nawilad iqca. mokled rom
vTqvaT, arCevani yovelTvis adamianis gasakeTe-
belia. xolo saxelmwifo valdebulia Seqmnas
pirobebi am arCevanisTvis. gaRizianebis, frus-
traciis, usaqmurobis momentSi warmoiqmneba
moTxovnileba “SeWamo~ da amiT “gadaWra” warmo-
qmnili problema, risTvisac gamoiyeneba kvebis
procesi. xSirad es miiRweva, radganac kvebis pro-
cesSi adamiani afiqsirebs sasiamovno sagemovno
SegrZnebebs. paralelurad mimdinareobs uar-
yofiTi fsiqologiuri emociebis gadatana qvec-
nobierSi. am dros xangrZlivdeba kvebis procesi
an swraf tempSi miiReba sakvebis didi raodeno-
ba. adamianis ZiriTadi motivacia mdgomareobs mis

miswrafebaSi imoZraos uaryofiTi emociuri
mdgomareobidan dadebiTisken, arasrulfas-
ovnebis grZnobidan (romelic viTardeba uar-
yofiTi emociebis warmoqmnisas sakuTari arasru-
lyofilebis Semecnebisas) srulyofilebamde.
umravlesobisTvis damaxasiaTebelia sisuste,
sazogadoebrivi normebisadmi araadekvaturi
damokidebuleba; yovelive aman SesaZloa xeli
Seuwyos qcevis dacviTi iseTi formebis ganvi-
Tarebas, romelic ewinaaRmdegeba cxovrebiseul
realobas [3,11].  adamianTa umetesoba, sustad
gamoxatuli fsiqologiuri defeqtebis drosac
ki, uZluria daZlios warmoSobili winaaRmde-
gobebi. Tumca, yvela, gamonaklisebis gareSe,
cdilobs maT kompensirebas. aseT SemTxvevebSi,
kmayofilebis grZnobis miRebisken swrafvam Sesa-
Zloa miiRos socialurad misaRebi an agresiuli
formebi. erT-erTi aseTi socialurad misaRebi
forma aris kvebiTi qcevis cvlileba emocioge-
nuri tipiT; am SemTxvevaSi, naklebad mniSvnelo-
vani emociuri diskomfortis drosac ki, Cndeba
kmayofilebis motivi sakvebis miRebis formiT,
xolo Semdeg es movlenebi pirobiTi refleqsis
formiT myardeba an SesaZloa Tavis tvinSi nei-
roqimiurma cvlilebebma gamoiwvios bulemia, an-
oreqsia da sxv.

adamianis kvebiT qcevaze gavlenas axdens de-
mografiuli, socialur-ekonomikuri, sayofacx-
ovrebo, klimaturi, aRzrdis Taviseburebebi,
ojaxuri mdgomareoba, ganaTleba, sursaTis xe-
lmisawvdomoba, tradiciebi, religia da sxv.
[1,2,3,5,11]. garda amisa, kvebiTi qceva ganisaz-
Rvreba organizmis mediko-biologiuri Tavisebu-
rebebiTa da janmrTelobiTi statusiT.

kvlevis mizans warmoadgenda kvebiT qce-
vis cvlilebaze moqmedi faqtorebis Seswavla da,
maTi gaTvaliswinebiT, jansaRi kvebiTi qcevis
propagandasa da prevenciaSi gasatarebeli
RonisZiebebis swori aqcentireba.

kvlevis masala da meTodebi. kvlevaSi
monawileoba miiRes umaRlesi ganaTlebis dawese-
bulebis studentebma (n=200), romelTa asaki 18-
29 w.w. Soris meryeobda. maTgan 79% iyoqali, 21%
- mamakaci. Catarda sociologiuri kvleva, ano-
nimuri anketuri gamokiTxviT, Cven mier Seqmni-
li originaluri da adaptirebuli kiTxvaris meS-
veobiT. aseve gamoviyeneT faqtobrivi kvebis kv-
levis ukanaskneli 24-saaTiani aRdgenis meTodi.

Sefasda monawileTa kvebis reJimi, moxda saku-
Tari kvebis racionis TviTSefaseba, kvebiTi qce-
vis darRvevebis gamomwvevi mizezebi. kiTxvebi
exeboda sursaTis prioritetulobas: Tavisufa-
li arCevanis SemTxvevaSi ratom aniWeben maT upi-
ratesobas. am kiTxvaze ramdenime pasuxis arCe-
vis saSualeba eZleoda respodents. dazustebul
iqna sakvebis miReba emociuri aRgznebis, gabra-
zebis, sasowarkveTis, usaqmurobis dros. kiTx-
vebi exeboda bavSvobaSi kvebis xasiaTsac, dRevan-
deli maTi kvebiTi qcevis CamoyalibebaSi ojaxis
rols, gamoyenebuli iyo Tu ara “gemrieli sakve-
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bi” dajildoebis, an dasjis saSualebad maT ojax-
Si.

monacemebi gaanalizda SPSS (26.0) sistemiT.
gamoiTvala p-sarwmunobis koeficienti (p<0.05
iTvleboda statistikurad sarwmunod).

Sedegebi:  gamokiTxulTa didma nawilma mo-
niSna, metad upirates produqtTa Soris,
Zliercximiani (68,0%) da xorcis (62,0%) produ-
qtebi, Semdeg - sakonditro nawarmi (61,0%). yve-
laze iSviaTad metad upirates produqtTa Soris
asaxelebdnen Tevzsa da Tevzis produqtebs
(14.0%). yvelaze naklebad upiratesi produqti
aRmoCnda bostneuli (19.0%). im pirTa ricxvi,
romlebic gulgrilad ekidebodnen xorcsa da
purs, iyo mcire (1.0% da 6.0%, Sesabamisad). sak-
maod didi raodenoba iyo adamianebisa, romlebic
gulgrili damokidebulebiT gamoirCeodnen rZi-
sa da bostneulis mimarT (10.0% da 75.0%, Sesa-
bamisad).

kvlevam aCvena, rom respodentTa umetesi na-
wili (89.%) saRamosa da Ramis saaTebSi Rebulob-
da kvebis racionis mTliani energetikuli Rire-
bulebis 60%-s. maTgan yvela aRniSnavda, rom es
ar Seesabameboda normas, magram amaSi sakuTar
Tavs ar adanaSaulebda da xsnida swavlisa da sa-
muSaos datvirTuli grafikiT. kiTxvaze, Tu  ra
ar moswondaT sakuTari kvebis racionSi, 61%
aRniSnavda Saqars, cxims, xolo mcire raodenoba
(11%) - marils. Tumca, 24-saaTiani faqtobrivi
kvebis Seswavlis Sedegad dadginda, rom yvela
monawilis kvebis racioni Warbi marilis Sem-
cvelobiT (12-20 g) gamoirCeoda; amasTanave, aRi-
niSneboda Saqrisa da cximis siWarbec. emociuri
gancdebis SemTxvevaSi 61% aRniSnavda SimSilis
grZnobas, miuxedavad imisa, Tu ramdeni dro iyo
gasuli sakvebis bolo miRebidan. aRsaniSnavia,
rom emociuri gancdebisa da usaqmurobis dros
upiratesoba eniWeboda swored tkbileulsa da
comeulis nawarms (91%), xorcproduqtebs (31%).
respodentebma aRniSnes, rom Tu emociuri
gancdebis dros ar hqondaT es produqtebi sax-
lSi, an ar hqondaT finansebi maT SesaZenad, Rebu-
lobdnen Saqars da TeTr purs. respodentTa
62.0% televizorTan an kompiuterTan muSaobis
an TamaSis dros wasaxemseblebiT irTobdnen Tavs
an sakvebs swored am gasarTobebis paralelurad
Rebulobdnen. kiTxvaze, Tu ratom aniWebdnen
arCeul produqtebs upiratesobas, respodent-
ebi pasuxobdnen, rom es produqtebi sasiamovno
gemovnebisaa, maT es produqtebi siamovnebas ani-
WebT. respodentebs, romlebic tkbileuls ani-
Webdnen upiratesobas, nebismieri kerZis mirT-
mevisas (romelic ar aris sakonditro nawarmi da
an comeuli) danayrebis dadgomis miuxedavad,
mainc uCndebodaT survili mieRoT kidev “raRa-
ca” da es “raRaca” yovelTvis tkbileuli iyo
(Sokoladi, namcxvari, nayini, torti, vafli).
kiTxvis, imeoreben Tu ara isini mSoblebis kve-
biT qcevas, pasuxad 71.0% aRniSnavda, rom imeo-
rebda; 21.0% - nawilobriv. gamokiTxulTa 71.0%

aRniSnavda, rom maT ojaxSi sakvebi (tkbileuli,
xorcproduqtebi, comis nawarmi) gamoiyeneboda
dajildoebisa da dasjis saSualebad. xorcisa da
xorcproduqtebisadmi upirvelesi damokide-
buleba uyalibdebodaT ufro xSirad iseT ojax-
Si aRzrdilebs, sadac tradiciulad iyo uxvi kve-
ba (34,0%) - Rebulobdnen didi raodenobiT xorcs
(43.0%) da cximian produqtebs (40.0%). bostneu-
lis moyvaruli adamianebis mier bostneuli
racionSi, sxva produqtebTan SedarebiT, ufro
xSirad gamoiyeneboda (30.0%). didi raodenobiT
iyo bostneuli im pirTa kvebaSi, romlebic upi-
ratesobas makaronis nawarms, burRuleuls ani-
Webdnen (33.0%). amave jgufSi tradiciuli iyo
makaronisa da comeulis nawarmis didi odenobiT
miReba. am jgufis warmomadgenelTa kveba iyo War-
bi (27.0%).

gansja. kvlevis Sedegebma aCvena, rom ojaxSi
arsebuli tradiciebi da kvebiTi qceva gavlenas
axdens respodentTa kvebiT qcevaze: mozrdili
adamiani imeorebs mSoblebis qcevas, aniWebs upi-
ratesobas im produqtebs, romlebsac aniWeb-
dnen upiratesobas ojaxis wevrebi. mozrdil asak-
Si meordeba sursaTis kulinariuli damuSavebis
saxe, miRebuli sakvebis raodenoba, sakvebis
miRebis dro da adgili, mza kerZebis SekveTisken
midrekileba. amas xsnian drois uqonlobiT da
SekveTili sakvebis ukeTesi sagemovno Tvisebe-
biT. xSirad sakvebi warmoadgenda, rogorc maT-
Tvis avtoritetis mqone adamianebisadmi mibaZ-
vis saSualebas, am wrisadmi kuTvnilebis saSu-
alebas.

cximiani produqtebis moxmarebis upirateso-
bis mqone pirTa ojaxebSi es tradicia narCunde-
boda 19.0%-Si. garda amisa, adamianTa 20,0%-is
racionSi iyo tkbili produqtebi. sxva produ-
qtebTan SedarebiT, gansxvaveba iyo sarwmuno.
Sesabamisad, kvebiTi qcevis upiratesi formebis
CamoyalibebaSi garkveul rols asrulebs ojax-
Si gamomuSavebuli Cvevebi. produqtTa calke-
uli jgufebis miRebis raodenobisa da sixSiris
analizma aCvena, rom gamokiTxulTa subieqturi
damokidebuleba (upiratesobis xarisxis Sefase-
bisa an ganzraxvis arsebobis analizis Sedegad
Secvalos kveba materialuri mdgomareobis gaum-
jobesebis, an sxva garemoebebisas)  gansazRvrav-
da xorcproduqtebis, tkbileulis, cximiani
produqtebis upiratesobas.

amrigad, fsiqologiuri genezis kvebiTi qce-
vis darRvevebis Tanamedrove midgoma moiTxovs:
faruli emociuri darRvevebis, Sida da
pirovnebaTaSorisi konfliqtebis, stresisa da
fsiqologiuri dacvis individuri meqanizmebis
diagnostikis meTodebis gamoyenebas. dacviTi
meqanizmebis nakrebi pirovnebis adaptirebulo-
bis donis maxasiaTebelia [3,5,9]. dacviTi
meqanizmi moqmedebs ra qvecnobierad, amaxin-
jebs, uaryofs an axdens realobis falsifika-
cias. fsiqolo-giuri dacvis mizania - emociuri
daZabulobis, SfoTvis, mRelvarebis Semcireba
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(daqveiTeba) da qcevis mimarTulebis regulaci-
is uzrunvelyofa [3]. am mdgomareobaSi sakvebis
miReba gamiznulia organizmis ara energiiTa da
plastikuri masaliT uzrunvelyofisTvis,
aramed pirovne-bis fsiqologiuri dacvisTvis.
Sesabamisad, jansaRi kvebis popularizaciisa da
xelSewyobisas, ZiriTadi yuradReba gasamaxvile-
belia imaze, rom kveba ara siamovnebis miRebis,
aramed sicocxlisa da janmrTelobis SenarCuneb-
is saSualebaa. mniSvnelovania avuxsnaT adamians
siamovneba eZios sxvadasxva saqmianobaSi da ar
dajerdes kvebis dros gamoyofili endorfineb-
is zemoqmedebas. am mizniT, SesaZlebelia Seiqm-
nas qveyanaSi specialuri centrebi (janmrTelo-
bis saxlebi), rac xels Seuwyobs sazogadoebis
informirebulobis donis amaRlebas kvebis mima-
rTulebiT, prioritetebis SerCevis da gadaw-
yvetilebebis miRebis una-rebis ganviTarebas.
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The impact on human eating behavior involves demo-
graphic, socio-economic, climatic, material conditions, life-
style choices, family structure, informational access, nutri-
tional availability, traditions, and others. In addition, dietary
habits are determined by the medical-biological characteris-
tics and health status of the individuals. The purpose of our
research was to explore factors related to eating behavior,
emphasizing correct aspects in disseminating information
about the current state of nutritional knowledge and in the
implementation of practical activities in the promotion of
healthy eating behavior.

Participation in the study was undertaken by individuals
aged 18-29, primarily students from the higher education in-
stitutions. A sociological survey was conducted utilizing an
anonymous questionnaire developed by us. The factual 24-
hour dietary recall method was employed for the food sur-
vey. The results of the study revealed that within the family,
the established traditions influence the subsequent eating
behavior of adults. Additionally, the study showed an im-
pact on eating behavior from external factors as well. The
motivation for product selection included taste, family up-
bringing, individuals employed within the household, and
financial status.

 Understanding the psychological aspects of food con-
sumption requires exploring hidden emotional and interper-
sonal conflicts, and stress, and utilizing diagnostic methods
for individual mechanisms of psychological defense in the
context of food-related psychological issues. When address-
ing food consumption while eating behavioral disorders, the
focus is not on energy and plastic material sustainability but
on the psychological well-being of individuals. From this
perspective, in the context of popularizing and promoting
healthy eating habits, particular attention should be paid to
the fact that food serves not only for pleasure but primarily
for sustaining life and maintaining health. It is important to
ensure that a person engages in various activities and ne-
glects the effects of endorphins released during eating. For
this purpose, it is possible to establish specialized centers in
the country to facilitate the advancement of knowledge re-
garding food-related issues, decision-making processes, and
prioritizing choices.
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duRaSvili nana, zeikiZe vaJa,
kviJinaZe naTia, gorgasliZe nana,
darCia qeTevan

eleqtronuli komerciis momavali
farmacevtul bazarze

Tssu, socialuri da klinikuri farmaciis
departamenti

kvlevis aqtualoba
eleqtronuli komercia saTaves jer kidev me-

20 saukunidan iRebs da  warmatebiT gamoiyeneba
saqmianobis sxvadasxva sferoSi, maT Soris far-
maciaSic. is dinamikurad ganviTarebadi sferoa
da sxvadasxva qveynis jandacvis sistemis
savaldebulo Semadgeneli komponentia.

bolo aTwleulebis ganmavlobaSi Tanamed-
rove sainformacio teqnologiebma mniSvnelo-
vani gavlena iqonia  adamianebis cxovrebis
xarisxze mTel msoflioSi.

sakomunikacio teqnologiebis swrafi ganvi-
Tareba exmareba jandacvis yvela sferos, maT
Soris farmaciasac, transformaciasa da axali
SesaZleblobebis aRmoCenaSi. Tanamedrove teq-
nologiebis aqtiuri gamoyeneba Seuqcevadi pro-
cesia da pirdapir  ukavSirdeba  ekonomikuri
zrdisa da jansaRi konkurentuli garemos Seqm-
nis  SesaZleblobas[1,3,4,5].

eleqtronuli komerciis ganviTarebis ten-
deciebiT farmaciaSi, saqarTvelo CamorCeba sxva
qveynebs, Tumca warmatebiT inergeba eleq-
tronuli sistemis platformebi farmacvetul
kompaniebSi, rac   uzrunvelyofs sando jan-
dacvis statistikas da, Sesabamisad, monitorin-
gis gamartivebasa da gaumjobesebas.

mosaxleobisTvis, informaciis miwodebis
TvalsazrisiT, mniSvnelovania sxvadasxva sfe-
roSi dasaqmebulebs, iqneba es eqimi, farmacev-
ti, mkvlevari, momxmarebeli Tu sxva, hqondes
wvdoma siaxleebze da axal SesaZleblobebze.
eleqtronuli jandacva xels Seuwyobs momxma-
reblebis informirebas mis sargebelsa da gamar-
tivebul procedurebze.

bolo wlebSi sainformacio teqnologiebis,
ufro konkretulad ki, eleqtronuli  Canawere-
bis gamoyeneba, aumjobesebs miwodebis xarisxs da
sagrZnloblad amcirebs jandacvis xarjebs.
sistema aris informaciulad aqtiuri, radgan
masSi CarTulia monacemebis Senaxvis, damuSave-
bisa da analizis farTo speqtri. eleqtronuli
jandacvis Canawerebi amartivebs pacientebis
janmrTelobis monitorings, amcirebs material-
izebul receptze arsebul Secdomebs, aum-
jobesebs diagnostirebisa da mkurnalobis gzebs.
saxelmwifo aqtiurad uwyobs xels jandacvis
eleqtronuli  sistemis ganviTarebas, rogorc
pacientebis janmrTelobisa da samedicino in-
formaciis SenarCunebisa da maTi monacemebis
centralur dawesebulebaSi Senaxvis saSualebas,
romelic idealurad SeiZleba iqnas gaziarebu-

li sxvadasxva sistemebs Soris. arsebuli Canaw-
erebi ki xels uwyobs  informaciis Senaxvas, Se-
grovebas, gadacemas da gamoyenebas [1,2,3,6].

kvlevis mizans warmoadgenda eleqtronu-
li komerciis danergvis tendeciebis kvleva far-
macevtul bazarze da saqarTveloSi misi ganvi-
Tarebis perspeqtivebis Seswavla.

kvlevis sagani da meTodologia
kvlevis procesSi gamoyenebuli iyo litera-

turuli wyaroebi, romlebSic detaluradaa aR-
werili marketinguli da sociologiuri kvleve-
bis Catarebis meTodebi da meTodologia. aRniS-
nul meTodologiur bazaze dayrdnobiT da dar-
gis specialistebTan konsultaciebis safuZ-
velze, Sedgenili iqna  momxmarebelTa da same-
dicino personalis gamokiTxvisTvis kiTxvari. in-
tervius meTodis gamoyenebiT gamokiTxuli iqna
135 momxmarebeli, xolo samedicino personalis
SemTxvevaSi - 50 respodenti saqarTvelos mas-
StabiT.

eleqtronuli komerciis servisis gamoyene-
bisas momxmarebelTa qcevis Seswavlis procesSi
yuradReba gamaxvilda:  momxmareblebisTvis on-
lain servisis, eleqtruli receptis da  afTiaq-
Si arsebuli informaciis xelmisawvdomobis sa-
kiTxebze; im eleqtronuli platformebis maxa-
siaTeblebze, romlebic gavlenas axdenen mom-
xmareblebis gadawyvetilebaze;

samedicino personalis gamokiTxvisas ki maTi
informirebis SesaZleblobebze, xelmisawvdomo-
bis sakanonmdeblo, Tu teqnologiuri siaxle-
ebze.

kiTxvari momxmareblebisTvis:
• dasaqmebis sfero;
• gaqvT Tu ara informacia saafTiaqo qseleb-

is mier SemoTavazebuli saxlSi mitanis servisis
Sesaxeb?

 dadebiTi pasuxis SemTxvevaSi, miuTiTeT in-
formaciis miRebis ZiriTadi wyaro -

• gisargebliaT afTiaqSi arsebuli onlain
servisiT?

• onlain servisiT sargeblobis SemTxvevaSi
SeafaseT kmayofilebis xarisxi;

• ris gamo aniWebT upiratesobas onlain plat-
formas?

• ris SesaZenad iyenebT ufro xSirad onlain
platformas?

• romel platformebs iyenebT servisiT
sargeblobisTvis?

• gisargebliaT eleqtronuli receptiT?
• ra upiratesobiT gamoarCevdiT eleqtro-

nul recepts?
• mizezi, ris gamoc ar gisargebliaT onlain

platformiT an eleqtronuli receptiT?
• isargeblebT Tu ara eleqtronuli recep-

tiT da afTiaqis onlain momsaxurebiT?
kiTxvari samedicino personalisTvis:
• dasaqmebis geografiuli maxasiaTebeli;
• specialoba;
• flobT Tu ara amomwurav informacias
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eleqtronuli receptis gamoweris wesebis Sesa-
xeb?

• ecnobiT Tu ara eleqtronuli receptis
gamoyenebasTan dakavSirebul sakanonmdeblo
siaxleebs?

• eleqtronuli receptis gamoyenebasTan
dakavSirebuli sakanonmdeblo siaxleebis Sesa-
xeb informaciis mopovebis wyaro

• ra aris pacientebis mxridan eleqtronuli
receptiT sargeblobaze uaris Tqmis mizezi?

• eleqtronuli receptiT sargeblobis
SemTxvevaSi, SeafaseT kmayofilebis xarisxi.

gamokiTxva Catarda  anonimurad,  monawile-
oba iyo nebayoflobiTi da kiTxvaris Sevsebamde
TiToeul monawiles ganemarta kiTxvaris daniS-
nuleba da Sevsebis wesi.

kvlevis Sedegebi
mosaxleobisa da eqimebis gamokiTxvis Sedege-

bis Sejerebis Sedegad gamoikveTa Semdegi:
- gamokiTxuli respodentebis 90% dasaqmebu-

lia sajaro samsaxurSi an kerZo seqtorSi, rac
maTi ekonomikuri xelmisawvdomobis gan-
msazRvrelia.

- onlain servisebis arsebobis Sesaxeb infor-
macias flobs gamokiTxulTa 66 %. isini infor-
maciis miRebis ZiriTad wyarod asaxeleben rek-
lamas (39%) da afTiaqs (23%); onlain servisiT
usargeblia gamokiTxulTa 65%-s.

- rac Seexeba momxmareblebis mxridan
eleqtronul receptis gamoyenebis maCvenebels,
dabalia (41%)  (rac, vfiqrobT, saWiroebs Semdgom
Rrma kvlevas da qmediTi RonisZiebebis dageg-
mvas mosaxleobis informirebulobis gazrdis
TvalsazrisiT). aseTive dabalia samedicino per-
sonalis eleqtronul receptis Sesaxeb in-
formirebulobis xarisxi (37% flobs srulad,
63% - nawilobriv), rac ganpirobebulia imiT, rom
maTi didi nawili (52%) iSviaTad ecnoba sakanon-
mdeblo siaxleebs. isini informaciis miRebis
ZiriTad wyarod asaxeleben: okupirebuli teri-
toriebidan devnilTa, Sromis, janmrTelobisa da
socialuri dacvis saministros (52%) da im same-
dicino dawesebulebas, sadac arian dasaqmebuli
(38%). xolo eleqtronuli receptis gamoyeneba-
ze uaris Tqmis ZiriTad mizezebad dasaxelda:
teqnologiebTan naklebi wvdoma (36%), siaxle-
ebis mimRebloba (40%), araefeqturi komunikacia
(24%), rac SeiZleba gamowveuli iyos jandacvis
sferos mimarT mosaxleobis naklebi ndobiT,
axal momsaxurebis sistemaze gadasvlis SiSiT da
gamoucdelobiT. vfiqrobT, amis aRmosaf-
xvrelad, saWiroa yvela asakobrivi jgufis dro-
uli informireba siaxleebis Sesaxeb,  upirate-
sobisa da sargebelis gaTvaliswinebiT.

- eleqtronuli receptis gamoyenebis SemTx-
vevebSi, samedicino personalisa  da momxmare-
blebis gamokiTxvebis mixedviT, kmayofilebis
xarisxi Sefasebulia dadebiTad (80%- mde); mo-
mxmareblebic da samedicino personalic
eleqtronuli receptis ZiriTad upiratesobad

asaxelebs Semdeg aspeqtebs: martivia daniS-
nulebis amokiTxva da Secdomebis albaToba mini-
maluria, komfortulia da SeuZlebelia misi
dakargva, izogeba dro.

- gamokiTxvis Sedegebis mixedviT, onlain
platformebiT sargeblobis upiratesobad sa-
xeldeba: gamoyenebis simartive (49%) da drois
dazogva (36,4%).  momxmarebelebi  mas  iyeneben
sxvadasxva daniSnulebis produqtebis (45%),
Tavis movlis saSualebebis (33%) da ureceptod
gasacemi medikamentebis (16%) SesaZenad, rac
vfiqrobT, ganpirobebulia SesaZlo riskebTan
(Senaxvis pirobebis SesaZlo darRveva da pro-
duqtis gauvargiseba) maTi transportirebisas.
gamokiTxvis mixedviT, lider poziciazea 2 on-
lain platforma: „glovo” da „volti”

- samomavlo prognozis TvalsazrisiT, eleq-
tronuli receptis gamoyenebisa da afTiaqis on-
lain momsaxurebiT sargeblobis maCvenebeli ma-
Ralia (70%), rac adasturebs eleqtronuli ko-
merciis ganviTarebis perspeqtivis gazrdas
saqarTvelos farmacevtul bazarze.

rekomendacia:
• kvlevis Sedegebidan gamomdinare, saqarTve-

los farmacevtul bazarze eleqtronuli ko-
merciis ganviTarebis  SesaZleblobebisa da
saWiroebebis gaTvaliswinebiT, unda moxdes Se-
sabamisi qmediTi RonisZiebebis dagegmva da gan-
xorcieleba saqarTvelos jandacvis sistemaSi,
misi  funqciobis gaumjobesebis mizniT.

• saqarTvelos okupirebul teritoriebidan
devnilTa, Sromis, janmrTelobis da socialuri
dacvis saministrom  popularizacia unda gauwios
qveynis mosaxleobaSi eleqtronuli receptis
gamoyenebis ucxour gamocdilebas, raTa umokles
droSi srulad moxdes axal standartebze gadas-
vla.
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SUMMARY

Dugashvili Nana, Zeikidze Vazha, Kvizhinadze Natia,
Gorgaslidze Nana,  Darchia Ketevan

THE FUTURE OF E-COMMERCE IN THE
PHARMACEUTICAL MARKET

TSMU, DEPARTMENT OF SOCIAL AND CLINICAL
PHARMACY

The rapid development of communication technologies
is helping to transform all areas of healthcare and discover
new opportunities, including pharmacy. Active use of mod-
ern technologies is an irreversible process and is directly
related to the possibility of economic growth and creating a
health competitive environment [3].

Georgia still lags behind other countries in terms of e-
commerce development trends in pharmaceuticals, although
electronic system platforms are being successfully imple-
mented in pharmaceutical companies, which provides reli-
able healthcare statistics and thus simplifies and improves
monitoring.

The purpose of the research was:
To study the trends of introduction of e-commerce in the

pharmaceutical market and determine the prospects of its
development in Georgia.

Research subject and methodology
We compiled a questionnaire for the survey of consum-

ers and medical personnel, which included 16 questionnaires
for consumers and 135 respodents were interviewed using
the interview method, and in the case of medical personnel,
10 questionnaires and 50 respodents throughout Georgia.

Research Results
•The result of the research showed that taking into ac-

count the possibilities and needs of the development of e-
commerce in the pharmaceutical market of Georgia, appropri-
ate effective measures should be planned and implemented
in the healthcare system of Georgia in order to improve its
functioning.

•The possibility of using electronic prescriptions should
be widely introduced, because the results of the conducted
research showed that 80% of the population supports the
system of using electronic prescriptions and the advantag-
es of electronic prescriptions are acceptable to them.

• The result of the survey of medical personnel showed
us that the Ministry of Internally Displaced Persons from
the Occupied Territories, Health, Labour and Social Affairs
of Georgia, should increase the awareness of doctors about
the use of the electronic prescription system and its results
should be provided to doctors though special websites.

•The government should ensure access to the internet
for all categories of the country’s residents in the nearest
future.

•In order to expaned e-commerce in pharmacy, the legal
framework of the country should be improved in order to
eliminate the current shortcomings in e-commerce and make
it safe in the future.

•The ministry of Labor, Health and Social Protection from
the occupied territories of Georgia should popularize the
advanced foreign experience of electronic prescription among
the country’s population in order to transition to new stan-
darts in the shortest possible time.

klinikuri  SemTxvevis ganxilva

eliava mariam, gigineiSvili qeTo,
kacitaZe aleqsandre, korsantia nato

C-hepatitis asociacia kanis gvian
porfiriasa da wiTel brtyel liqenTan
(klinikuri SemTxvevis ganxilva)

Tssu, kanisa da veneriul sneulebaTa
departamenti

C-hepatiti  warmoadgens jandacvis globa-
lur problemas. saqarTveloSi inficirebulia
150 000 adamiani (5). ukanasknel periodSi aqti-
urad ganixileba misi roli kanis iseTi daavade-
bebis paTogenezSi, rogoricaa: wiTeli brtyeli
liqeni, kanis gviani porfiria, krioglobuline-
mia, nekrozuli akraluri eriTema, kvanZovani
prurigo (1,3).

kanis gviani porfiria metaboluri da-
avadebaa, romelsac safuZvlad udevs uropor-
firinogen-dekarboqsilazas (UROD) ukmarisoba.
kanis gviani porfiriis mqone pacientTa 50% in-
ficirebulia qronikuli virusuli C-hepatitiT.
samxreT evropaSi es maCvenebeli 70%-ia, xolo
aSS-Si - 66%. zusti meqanizmi imisa, Tu rogor moq-
medebs C-hepatitis virusi UROD-is ukmarisoba-
ze, ucnobia. varaudoben, rom C-hepatitis viru-
si iwvevs Jangbadis Tavisufali radikalebis
formirebas, romelic amcirebs hefsidinis dones
da iwvevs rkiniT gadatvirTvas, Sedegad vi-
Tardeba uriporfirinogen-dekarboqsilazas
ukmarisoba (3). kanSi grovdeba porfirinebi,
izrdeba mgrZnobeloba ultraiisferi sxivebi-
sadmi da mcirdeba kanis winaaRmdegobis unari
meqanikuri travmisadmi (2,3). fotomgrZnobelo-
ba metadaa gamoxatuli kanis Ria ubnebze: saxeze,
mtevnis dorsalur zedapirze, yuris niJarebze,
mkerdsa da beWebze. insolaciis an mcire travmis
Semdeg viTardeba sxvadasxva zomis, gamWirvale
SigTavsiT savse buStukebi. isini swrafad ixsne-
ba, warmoiqmneba serozuli qerqiT dafaruli
eroziebi, ris Semdegac Cndeba nawiburebi, depig-
menturi da hiperpigmenturi kerebi (2,3). saxis
kani iisferi Seferilobisaa, gansakuTrebiT
Tvalebis irgvliv. Rawvebze aRiniSneba hiper-
triqozi. Sardi movardisfro-mowiTalo Seferi-
lobisaa (3).

laboratoriulad: Sardsa da plazmaSi momate-
bulia uroporfirinis koncentracia (60%-iT),
rkinis koncentracia plazmaSi (33-50%-iT). vudis
naTuriT dasxivebisas aRiniSneba Sardis narin-
jisfer-wiTeli naTeba (2,3).

wiTeli brtyeli liqeni - qronikuli anTe-
biTi daavadebaa, romelic xasiaTdeba klinikuri
gamovlinebis mravalferovnebiT da procesSi
kanis, lorwovanis, frCxilebis, Tavis Tmiani mi-
damos CarTviT. tipiur SemTxvevaSi, pirveladi
morfologiuri elementia poligonuri, iisferi
Seferilobis, centrSi Wipisebri CaRrmavebis
mqone, brwyinavi papulebi,  balTebad gaerTiane-
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bis tendenciiT (2,3). arsebobs daavadebis ganvi-
Tarebis ramdenime hipoTeza: virusuli, neiroen-
dokrinuli, memkvidruli da intoqsikaciuri (2,3).
SeiZleba vivaraudoT, rom wiTeli brtyeli li-
qenisas organizmSi viTardeba rTuli, neirohu-
moruli da imunoalergiuli cvlilebebi, rom-
lebic iwveven Senelebuli tipis hipermgrZnobe-
lobis ganviTarebas, roca aradiferencirebuli
antigeni astimulirebs langerhansis ujredebs,
romlebic, Tavis mxriv, urTierTqmedeben T-lim-
focitebTan (3).

etiologiuri faqtorebidan gansakuTrebuli
yuradReba eTmoba C-hepatitis viruss, romelic
ganixileba, rogorc potenciuri antigeni (2,3,4).
C-hepatitis mqone pacientebSi, wiTeli brtyeli
liqenis paTogenezze garkveul gavlenas axdenen
citokinebi:  TNF-a-s, INF-y-s, IL-6-s, IL-8-s. lite-
raturaSi aRwerilia SemTxvevebi, romlebic da-
avadebis manisfestacias an damZimebas ukav-
Sireben interferoniT mkurnalobas.

klinikuri SemTxveva . pacienti i.a., 54 wlis.
mogvmarTa 14.07.23-Si. uCioda qavils da
gamonayris arsebobas tanze, zemo da qvemo ki-
durebze. anamnezidan gairkva, rom warsulSi ga-
datanili hqonda C-hepatiti da Catarebuli aqvs
srulyofili mkurnaloba. alergiuli da memkvi-
druli anamnezi datvirTuli ar hqonda.

obieqturad: tanze aRiniSneba monomorfu-
li, iisferi, poligonuri formis, centrSi Wipise-
bri CaRrmavebis mqone papulebi, gluvi zedapir-
iT (sur. #1).

xelisa da fexisgulebze aRiniSneba yviTeli,
hiperkeratozuli balTebi da mkvrivi eriTemu-
li papulebi (sur. #3 a, b), xolo distaluri fa-
langebis momxrel zedapirze - buStebi, cera
TiTze - hemoragiuli SigTavsis mqone (sur. #3 g).

suraTi #1
monomorfuli, iisferi, poligonuri

papulebi

wvivis wina zedapirze yavisferi, msxvili, hi-
pertrofiuli da hiperkeratozuli papulebi.
muxlebze infiltrirebuli iisferi balTebi
(sur. #2).

suraTi #2
hipertrofiuli papulebi wvivis wina

zedapirze

suraTi  #3-a
yviTeli feris hiperkeratozuli

balTebi xelisgulze

suraTi  #3-b
yviTeli hiperkeratozuli balTebi

fexisgulze

suraTi  #3-g
hemoragiuli SigTavsis mqone buSti

pirvel TiTze, dakavSirebuli umniSvne-
lo zewolasTan

mtevnis zurgze, meWeWovan papulebTan erTad,
aRiniSneba buStebi, romlis gaCenasac pacienti
ukavSirebs umniSvnelo zewolasa da insolacias.
piris Rrus lorwovan garsze, hiperemiul fonze,
ganlagebulia moTeTro - sadafisferi, Serwymu-
li papulebi, eroziebi da wylulebi.

sisxlis saerTo analizi - cvlilebebis
gareSe.
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Sardis saerTo analizi : Sardi muqi feris,
mRvrie, gamWirvale, simkvrive 1025; cila,
eriTrocitebi, glukoza- ar vlindeba; brtyeli
epiTeliumi - erTeuli mxedvelobis areSi,
leikociti -3 mxedvelobis areSi; ketonuri sxe-
ulebi, marilebi - ar vlindeba. Sardi, vudis na-
TuriT dasxivebisas, marjnisferi Seferilobis.
dermatoskopiiT-gamonayris zedapirze vlinde-
ba uikhemis bade, periferiaze - wertilovani sisx-
lZarRvebi, elementis Seferiloba - vardisferi.

Catarebuli klinikur-laboratoriuli
gamokvlevebis safuZvelze pacients daudginda
diagnozi: wiTeli brtyeli liqeni, kanis gviani
porfiria, romelic ganviTarda gadatanili C-
hepatitis fonze.

mieca Semdegi daniSnuleba: peroralurad _
polkortoloni, asparkami, omeprazoli, naxSiri.
adgilobrivad -  betadermis malamo.

pacientis ganmeorebiTi momarTvisas aRiniS-
na rogorc subieqturi, ise obieqturi mdgomare-
obis mkveTri gaumjobeseba (sur. #4 a, b) grZelde-
ba pacientze dakvirveba da mkurnaloba.
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CLINICAL CASE REVIEW

SUMMARY

Eliava Mariam,  Gigineishvili Keto, Katsitadze Alexander,
Korsantia Nato

 HEPATITIS C ASSOCIATION WITH
PORPHYRIA CUTANEA TARDA AND
LICHEN PLANUS (CLINICAL CASE
REVIEW)

TSMU, DEPARTMENT OF DERMATOVENEREOLOGY

Hepatitis C is an inflammatory liver disease associated
with many extrahepatic manifestations (1, 3). Its role in the
development of such skin diseases as lichen ruber planus,
porphyria cutanea tarda, cryoglobulinemia, necrotizing acral
erythema, nodular prurigo, and psoriasis is actively dis-
cussed. We review a sporadic case of an association be-
tween porphyria cutanea tarda, lichen planus, and hepatitis
C.

A clinical case. Patient I. A. 54 years old. Objectively: on
the body - monomorphic, lily-colored, polygonal-shaped el-
ements with an umbilical depression in the center. On the
front surface of the tibia - dark purple, large, hypertrophic,
and hyperkeratotic papules. On the palms of the hands and
feet - yellow, hyperkeratotic plaques and dense erythema-
tous papules. On the flexor surfaces of the distal phalanges
- bullae. On the dorsal surface of the palm, along with warty
papules, there were blisters, the emergence of which the pa-
tient associates with slight pressure and insolation. Urinary
examination with Wood’s lamp showed a coral pink fluores-
cence.

suraTi #4-a
pacienti Catarebuli mkurnalobis
Semdeg

suraTi  #4-b
pacienti Catarebuli mkurnalobis

Semdeg



62

eremaSvili mariam, beniZe mariam,
mWedliZe qeTevan,  msxilaZe laSa

saqarTveloSi gavrcelebuli
ZaRlyurZenas (SOLANUM WORONOWII
POJARK) fitoqimiuri Seswavla da
farmakologiuri  moqmedebis Sefaseba

Tssu, iovel quTaTelaZis farmakoqimiis
instituti

saqarTvelos mravalferovani flora fizi-
ologiurad aqtiur nivTierebaTa mdidar wyaros
warmoadgens, rac bunebrivi warmoSobis samkur-
nalo saSualebebis Seqmnis did SesaZleblobas
iZleva. mcenareTa meoradi metabolitebis erT-
erT klass steroiduli glikozidebi warmoad-
gens. maTi Semcveli mcenareebis gamovlena da
Seswavla mniSvnelovania mravalmxrivi farma-
kologiuri moqmedebis da maTi araSaqrovani naw-
ilis - aglikonis, steroiduli hormonaluri
preparatebis sinTezisTvis, SesaZlo gamoyene-
bis TvalsazrisiT [1]. am mxriv aRsaniSnavia gvari
ZaRlyurZenas - Solanum L. saxeobebi, romlebic
uZvelesi droidan gamoiyeneboda sxvadasxva
qveynis tradiciul medicinaSi. maTgan ukanaskne-
li 30 wlis periodSi izolirebuli da identi-
ficirebulia 670-mde nivTiereba. maTgan didi
nawili steroiduli glikozidebia, dadgenilia
maTi anTebis sawinaaRmdego, sicxis damwevi, hipo-
tenziuri, hipoglikemiuri, fungiciduri, hipo-
qolesterinemuli, simsivnis sawinaaRmdego da
sxva moqmedeba [2].

ZaRlyurZenasebrTa ojaxi saqarTveloSi war-
modgenilia 10 gvariT, maT Sorisaa gvari ZaRly-
urZena - Solanum, romelSic gaerTianebulia 12
saxeoba, maTgan erTi - Solanum woronowii Pojark -
kavkasiis endemia [3,4,5].

kvlevis mizans  warmoadgenda saqarTvelo-
Si gavrcelebuli kavkasiis endemuri saxeobis -
S. woronowii-is sxvadasxva nawilis qimiuri Semad-
genlobis Seswavla, mcenaris miwiszeda vegeta-
tiuri organoebis - ylortis da foTlis anato-
miuri agebulebis, aseve, mcenaridan miRebuli
steroiduli glikozidebiT gamdidrebuli
fraqciebis biologiuri aqtivobis Seswavla.

kvlevis obieqti - S. woronowii-is saanalizo
nedleuli mopovebulia qarTlis floristul
raionSi - N41.900870  E044.085470, H-7710m-ze, 2022
wels; nimuSi daculia Tssu-is i. quTaTelaZis
farmakoqimiis institutis herbariumSi TBPH-
22331.

kvlevis  meTodebi: 1. saanalizo mcenaris
miwiszeda vegetatiuri organoebis centraluri
areebidan aRebuli sapreparato nimuSTa ganivi,
sigrZivi da zedapiruli anaTlebi damzadda
cocxali daufiqsirebeli masalidan, basri sa-
marTeblis saSualebiT, sakvlevi masala SeiReba
safraninis 1 %-ian xsnarSi 24 sT-is ganmavlobaSi
da moTavsda glicerinian garemoSi sasagne minaze.
obieqtTa mikroteqnikuri kvleva warmoebda si-
naTlis Carl Zeiss, Jeneval-is mikroskopze. fotodo-

kumenturi masala dafiqsirda cifruli fotoa-
paratis (Canon Digital IXUS75) saSualebiT da
grafikulad damuSavda Adobe Photoshop CS5 -is
programaSi.

2. mcenaris sxvadasxva nawilidan, eqstraqci-
is sxvadasxva meTodiT [6], miRebuli iqna ste-
roiduli glikozidebis Semcveli jamuri
eqstraqtebi, romlebic Semdeg fraqcionirebu-
li iyo sxvadasxva polarobis Semcvel nivTiere-
baTa fraqciebad Diaion HP-20 svetze, meTilis
spirtis mzardi koncentraciis xsnarebiT. eq-
sperimentSi gamoyenebuli reaqtivebi da gamxs-
nelebi miekuTvneba qimiurad sufTa kategorias,
Txelfenovani qromatografiuli firfitebi - Pre-
coated TLC-sheets Polygram SIL G/UV254 (Macherey –
Nagel).

foTlebis jamur eqstraqtSi furosta-
noluri glikozidebis raodenobiTi Semcvelobis
dadgenisTvis, xsnaris optikuri simkvrivis gan-
sazRvra ganxorcielda speqtrofotometris
JASCO V-730 gamoyenebiT, 518 nm talRis sigrZeze
10 mm sisqis kiuvetSi.

3. foTlebidan miRebuli jamuri eqstraqtis
antioqsidanturi aqtivoba, ABTS meTodiT, ga-
nisazRvra speqtrofotometris Thermo Multiskan
Ascent Plate reader gamoyenebiT, 740 nm talRaze,
DPPH meTodiT - 510 nm; procentulad antioq-
sidanturi aqtivoba gamoiTvleba formuliT: I%
=[(A

0
-A

S
)/A

0
]x 100, sadac A

0 - 
kontrolis STanTqmas

warmoadgens;
 
A

S
 - satesto eqstraqtebis xsnare-

bis absorbciaa [7].
citotoqsikur  kvlevebSi in vitro adamianis

melanomas ujredebi A2058 (A2058 ATCC CRL-11147)
iyo gamoyenebuli. Seferili kompleqsis inten-
siobis Seswavla xdeboda fluorescentuli
speqtroskopis SpetraMax i3, Molecular DevicesTM

gamoyenebiT 560 nm da 590 nm talRis sigrZeze [8].
kvlevis Sedegebi
mcenaris miwiszeda vegetatiuri orga-

noebis mikrostruqturuli Seswavla -  S.
woronowii-is miwiszeda vegetatiur organoTa
mikrostruqturuli Taviseburebebis kvlevisas
aRiniSneba mravalujrediani, sferosebrTaviani,
jirkvlovani da konusuri, mokauWebuli bususe-
bi. RerZiTi organos, ylortis, mfaravi qsovilis
fuZemdebare ujredebi aradagviristebuli, met-
naklebad sworxazovani arqiteqtonikiT aisaxe-
ba (s.1B); ylortis struqtura monocikluri age-
bulebisaa, tranzitoruli sistema - bilate-
raluri tipis [9]. centralur cilindrSi gamosax-
ulia erTferovani merqani da hipoqsilaruli
lafani (s.1A). gamtari sistemis merqanSi
traqeiduli qsovilis mciredkalibriani sana-
Turebis bade da kompaqturad diferencirebu-
li gamtar WurWelTa didkalibriani sanaTurebia
warmodgenili (s.1.A). traqeidebis sanaTurTa
Sida garsis moxazuloba sferosebri an kvadra-
tulia, gamtar WurWelTa ki - ovaluri (s.1A).
traqeidebis Sida garsis gasqeleba morigeobiT -
forovani, xolo gamtar WurWelTa - spiraluri
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xasiaTisaa (s.1C). S. woronowii-is foToli bifaci-
aluri formis, dorzoventraluri, amfistoma-
turi struqturisaa (s.1D,A). foTlis zeda da qve-
da epidermisis fuZemdebare ujredebi gamosa-
xulia aradagviristebuli mrudxazovani da
mrudkedliani konfiguraciiT; foTlis mfarav
qsovilSi diferencirebulia ori tipis bagis apa-
rati - anomocituri da anizocituri (s.1F); foT-
lis rbilobSi arsebuli gamtari qsovili aRibe-
Wdeba uku-kolateraluri aRnagobiT. S. woronow-
ii-is foTlis  yunwis (mezopecioli) ZiriTadi
qsovili poligonaluri struqturisaa, tranzi-
toruli qsovilis moxazuloba - odnav rkalise-
bri, gamtari qsovili ki - kolateraluri struq-
turis (s.1G).

suraTi #1
S. woronowii-is vegetatiur organoTa anatomiuri agebuleba
A. ylortis ganivi Wrilis da B. epidermisis

sworxazovani fuZemdebare qsovilis fragmen-
ti; C. merqnis traqealuri elementebis frag-
menti sigrZiv eqspoziciaSi; D., E. foTlis
dorzoventraluri mezofili; F. foTlis
epidermisis da G. yunwis struqturis panorama

1. epidermisi; 2. bususi; 3. qlorenqima; 4. ko-
lenqima; 5. qerqis parenqima; 6. Txelgarsiani
boWkoebi; 7. lafani; 8. traqeidisa da 9. gamtar

WurWelTa sanaTurebi; 10. spiraluri WurWlebi;
11. forovani traqeidebi; 12. mesriseburi da
13. Rrubliseburi parenqima; 14. anastomozi;
15. epidermisis mrudxazovani da mrudkedliani
fuZemdebare ujredebi; 17. anomocituri da
18. anizo-cituri bage; 19. poligonaluri paren-
qima; 20. radialuri sxivebi.
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mcenaris qimiuri Seswavlis Sedegebi.
haermSrali mcenaris saerTo masis foTlebi - 25%,
Reroebi - 61%, nayofebi - 9%, xolo fesvebi - 5%
Seadgenda.

mcenaris sxvadasxva nawilidan miRebu-
li jamuri eqstraqtis fraqcioba da Ses-
wavla steroiduli glikozidebis Sem-
cvelobaze. lipofiluri nivTierebebisgan
qloroformiT gasufTavebis Semdeg, 70% meTi-
lis spirtiT miRebuli jamuri eqstraqtis gamo-
savali foTlebidan 28,3%, Rerodan - 17,5%, na-
yofebidan - 27% Seadgenda. jamuri eqstraqtis
10% wyliani xsnaris Diaion HP-20 svetze gatare-
biT mcenaris sxvadasxva nawilidan miRebul iqna
30% MeOH, 60% MeOH, 80% MeOH da MeOH eluate-
bi. Txelfenovani qromatografiuli analiziT
30% MeOH eluatSi, arcerT SemTxvevaSi, ste-
roiduli glikozidebi ar aRmoCnda, furo-
stanoluri glikozidebiT gansakuTrebiT mdi-
dari iyo 80% MeOHOHeluati, xolo spirostano-
luri glikozidebiT - MeOH eluatebi. Diaion HP –
20  svetidan miRebuli fraqciebis Txelfenovani
qromatografiuli analizi Catarda gamxsnelTa
sistemaSi: CHCL

3
 – CH

3
OH – H

2
O 26:14:3, qroma-

tografiuli firfitebis gamomJRavneba ganxor-
cielda Erlich [9] da Matthews-is [10] reaqtivebiT.

jamuri eqstraqtis Seswavla sxva buneb-
is nivTierebebis Semcvelobaze. mcenaris
foTlebidan da Reroebidan miRebuli jamuri
eqstraqtebi Seswavlili iqna flavonoiduri niv-
Tierebebis Semcvelobaze. qromatografireba
ganxorcielda qaRaldze, gamxsnelTa sistemaSi:
BuOH – CH

3
COOH - H

2
O 4 : 1 : 2. qromatogramis ga-

momJRavneba ki 2-aminoeTildifenilborinatis
0,5% meTanoliani xsnariT, mowme rutinis Tanao-
bisas, ultraiisfer areSi. miRebuli Sedegebis
safuZvelze dadgenda flavonoidebis Semcvelo-
ba sakvlev obieqtSi.

foTlebSi alkaloidebis arseboba dadgenili
iqna mcenaridan maTi miRebis klasikuri meTodis
gamoyenebiT [11]. miRebuli naSTis Txelfenovani
qromatografireba ganxorcielda gamxsnelTa
sistemaSi: CHCl

3
 – CH

3
OH 9:1. dragendorfis [12]

reaqtiviT, qromatogramaze mowme solasodinis
Tanaobisas,  gamomJRavnda 3 laqa kvalis saxiT.
mcenareSi alkaloidebis kvalis saxiT Semcvelo-
ba SeiZleba aixsnas imiT, rom sakvlevi obieqti
Segrovili iyo mwifobis fazaSi, am dros mcenare-
Si alkaloidebis Semcveloba iyo minimaluri.

jamur eqstraqtSi furostanoluri
glikozidebis Semcvelobis raodenobiTi
gansazRvra.  ZaRlyurZenas foTlebidan miRe-
buli steroiduli glikozidebis jamur
eqstraqtSi furostanoluri glikozidebis Sem-
cvelobis raodenobiTi gansazRvra ganxorciel-
da speqtrofotometriuli meTodiT, proto-
dioscinis standartis gamoyenebiT. sakvlevi
obieqtis 250 mg moTavsda 100 ml moculobis kol-
baSi, daemata 50 ml meTanoli. kolbas aiwona Sig-
TavsiT da gacxelda, gamxsnelis aduRebidan, 1

sT-is ganmavlobaSi. xsnari gacivda da gaifiltra,
masaSi danakargi Seivso meTilis spirtiT. fil-
tratis 10 ml moTavsda 50 ml moculobis gamzom
kolbaSi da moculoba Seivso Wdemde meTilis
spirtiT (,,a’’ xsnari). ,,a’’ xsnaris 5 ml gadatanil
iqna 25 ml moculobis gamzom kolbaSi, daemata 5
ml 1 %-ian paradimeTilaminobenzaldehidis
xsnari 4n qlorwyalbadmJavas meTanolian xsnar-
Si  („b” xsnari), Semdeg moTavsda TermostatSi 57,5
- 58,50C-ze 2 sT-is ganmavlobaSi. gacivebis Semdeg
xsnaris optikuri simkvrive ganisazRvra
speqtrofotometris gamoyenebiT, 518 nm talRis
sigrZeze 10 mm sisqis kiuvetSi. Sesadareblad
gamoyenebul iqna analogiurad damuSavebuli 5
ml ,,a’’ xsnarisa da 5 ml 4n qlorwyalbadmJavas
meTanoliani xsnaris narevi. furostanoluri
glikozidebis raodenobiTi Semcveloba, foT-
lebis jamur eqstraqtSi, sami paraleluri cdis

Sedegad, gamoiTvala  formulis   

mixedviT, sadac C - furostanoluri glikozide-
bis raodenobaa sakalibro mrudis mixedviT
gramebSi,  romelic Seadgens 0,000054; 50 - sak-
vlevi xsnaris moculoba,  ml; 25 - ganzavebis ricx-
vi,  a - sakvlevi nimuSis masa, gramebSi - Cveni
kvlevis SemTxvevaSi- 0,25 g, b - siname procenteb-
Si - Cveni kvlevis SemTxvevaSi 5%,  k - Sesworebis
koeficienti mJavas titrze, Cveni kvlevis Sem-
TxvevaSi - 0,98. furostanoluri glikozidebis
Semcvelobam jamur eqstraqtSi, absoluturad
mSral nivTierebaze gadaangariSebiT ,Seadgina
11,6%.

steroiduli glikozidebiT gamdidrebu-
li fraqciebis farmakologiuri moqmede-
bis Seswavlis Sedegebi - in vitro citotoqsi-
kuri kvlevebiT dadginda, rom S.woronowii jamuri
eqstraqtis IC

50 
= 20,61±4,89 mkg/ml,  xolo gamdi-

drebuli fraqciis IC
50

=18,30  1,23 mkg/ml. Sesa-
dareblad gamoyenebuli iyo doqsorubicini,
pozitiuri kontroli.

eqsperimentSi (in vitro) miRebuli Sedegebis
safuZvelze  dadginda, rom sakvlevi obieqtebi
avlens sust antioqsidantur aqtiobas,
amasTanave, ver moxda IC

50
-is gansazRvra, radgan

am koncentraciebSi, maT mier Tavisufali radika-
lis inhibireba aRemateoda 50% (>50).
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gamovxatavT madlierebas lieJis universite-
tis farmaciis departamentis mimarT biolo-
giuri aqtivobis Sefasebisas gaweuli daxmare-
bisTvis.

SUMMARY

Eremashvili Mariam, Benidze Mariam,
Mchedlidze Ketevan, Mskhiladze Lasha

PHYTOCHEMICAL STUDY AND
EVALUATION OF PHARMACOLOGICAL
ACTIVITY OF SOLANUM WORONOWII,
COMMON IN GEORGIA

TSMU  IOVEL KUTATELADZE INSTITUTE OF
PHARMACOCHEMISTRY

The aim of the research is the phytochemical study of
the secondary metabolites of the endemic species of the
Caucasus - Solanum woronowii Pojark and the evaluation
of their pharmacological activity for use in medicine.

There was studied microstructure of the above-ground
vegetative organs; microscopic diagnostic signs of Solanum
woronowii  leaf and twig have been established; qualitative
and quantitative content of secondary metabolites by spec-
tral analysis methods; pharmacological action of secondary
metabolites in vitro  experiments.

The content of steroidal glycosides, flavonoids and al-
kaloids in the total extract; furostanol glycosides in the total
extract with a content of 11,6%; weak antioxidant activity of
secondary metabolites IC<50 ìg/ml; the total extract have
pronounced (IC

50
 = 20.61±4.89 ìg/ml) and enriched fraction

relatively strong (IC
50

=18,30±1.23 ìg/ml) cytotoxic activity in
vitro experiment.

vaSakiZe eliza1,2,  imnaZe Tamar2,
boWoriSvili Tea1,2,  donaZe nino2,
abulaZe nino2

Cutyvavilas mimdinareobis
Taviseburebebi mozrdili asakis
pacientebSi

Tssu, infeqciur sneulebaTa departamenti1,
Tbilisis saxelmwifo samedicino
universitetis da ingoroyvas maRali
samedicino teqnologiebis sauniveristeto
klinika2

Cutyvavila - adamianis paTogenuri herpesvi-
rusiT varicella-zoster virus [VZV] gamowveuli
TviTlimitirebadi  infeqciaa.

VZV - maRalkontagiozuria, mTel msoflioSia
gavrcelebuli da iwvevs or gansxvavebul klini-
kur daavadebas: Cutyvavilasa da herpes zosters
[1]. im qveynebSi, sadac danergilia 2 dozis Sem-
cveli vaqcinaciis programa, varicelas sixSire
mkveTrad Semcirda [2], amasTan, am qveynebSi para-
doqsulad gaizarda herpes zosteriT avadobis
maCveneblebi [3]. am ukanasknelis prevenciisa da
daavadebis tvirTis SemcirebisTvis mTel rig
qveynebSi ukve dainerga herpes zosteris vaqci-
nacia [4].

Cvens qveyanaSi varicelas vaqcinacia araa
savaldebulo. Tumca, vaqcina registrirebulia
da vaqcinaciis Catareba komerciuladaa SesaZle-
beli [5]. msoflios umravles qveyanaSi mozrdili
asaki pirTa vaqcinacia Cutyvavilaze rutinulad
rekomendebuli araa.

VZV-iT pirveladi infeqcia 2-10 wlis asakis
bavSvebSi vrceldeba, klinikurad gamovlindeba
tipiuri generalizebuli gamonayriT da
keTilTvisebiani mimdinareobiTa da gamosavaliT
xasiaTdeba [6].  mozrdili asakis pacientebSi da
nebismieri asakis daavadebiT da/an medikamente-
biT imunokomprometirebul pirebSi daavadeba
xSirad mZimed mimdinareobs, SesaZlebelia leta-
luri gamosavlis ganviTarebac. epidemiologiuri
monacemebi CrdiloeT amerikidan da evropis qvey-
nebidan adastureben im faqts, rom Cutyvavilas
SemTxvevebma mniSvnelovnad moimata (gaormagda)
mozrdili asakis pirebSi, amis paralelurad
gaizarda am pacientTa hospitalizaciis saWiro-
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eba, gaizarda, aseve, letalobis maCvenebeli [7,8].
Sromis mizans warmoadgenda saqarTveloSi

Cutyvavilas mimdinareobis Taviseburebebis
dadgena mozrdili asakis pacientebSi. am mizniT
ingoroyvas maRali teqnologiebis samedicino
centrisa da Tssu-is infeqciur sneulebaTa de-
partamentis bazaze Catarda retrospeqtuli
kvleva. SromaSi ganxilulia 81 mozrdili asakis
(>18 w) pacientis demografiuli, epidemi-
ologiuri da klinikuri monacemebi, mkurnalo-
bis taqtika, gamosavali. yvela pacients mkur-
naloba utardeboda stacionarulad.

#1 cxrilSi mocemulia mozrdili asakis, Cut-
yvavilas diagnoziT hospitalizebul pacientTa
demografiuli, epidemiologiuri, klinikuri
monacemebi da garTulebebi.

cxrili #1
Cutyvavilas diagnoziT hospitalizebul

mozrdili asakis pacientTa monacemebi

yvela mozrdil pacientTan daavadebas hqon-
da mZime mimdinareoba - gamoxatuli iyo hiper-
piretuli cxeleba (temperaturis mateba 39-40
gradusamde C-iT), Zlieri asTenia, umadoba,
sisuste, xSiri iyo intensiuri kanis qavili, kan-
ze - uxvi gamonayari. 40 pacients (49.3%) kanze
aReniSna uxvi Cirqovani gamonayari.  gamonayris
SigTavsis  baqteriologiuri kvleviT 16 pacient-
Tan miRebuli iyo St. aureus-is kultura, 2 pa-
cientTan - E coli-s kultura.

42 avadmyofTan (51.8%) virusuli infeqcia
garTulda pnevmoniiT. maT Soris erT pacientTan,
38 wlis mamakacTan, morbiduli simsuqniT (BMI
40,1), tipi 2 Saqriani diabetiT da filtvebis qro-
nikuli obstruqciuli daavadebiT. sunTqvis mZi-
me ukmarisobiT mimdinare destruqciuli pnev-
monia garTulda marjvenamxrivi pnevmoTo-
raqsiT, ris gamoc saWiro gaxda reanimaciul gan-
yofilebaSi intensiuri mkurnalobis Catareba.
pacienti klinikurad gankurnebuli gaewera sta-
cionaridan hospitalizaciidan me-16 dRes.

 erT pacients (28 wlis mamakaci, premorbidu-
li daavadebebis gareSe), romelic, VZV-Tan er-
Tad, inficirebuli aRmoCnda SARS CoV 2 -iT, ganu-
viTarda atipiuri hemolizur-uremiuli sin-
dromi, Tirkmlis mwvave ukmarisoba, ris gamoc
reanimaciul ganyofilebaSi, intensiur Terapi-
asTan erTad, saWiro gaxda dializis 2 seansis
Catareba. hospitalizaciis me-17 dRes pacienti
gaewera klinikurad gankurnebuli. gawerisas xax-
is nacxis analizi SARS CoV 2-is antigenze iyo
uaryofiTi.

pacientebis stacionarSi dayovneba iyo 3-5
dRe. garda zemoaRniSnuli 2 SemTxvevisa, roca
pacientebis mkurnaloba gagrZelda intensiuri
Terapiis ganyofilebaSi. letalur gamosavals
adgili ar hqonia.

yvela pacients utardeboda antivirusuli
mkurnaloba valtreqsiT (valacikloviri) 1000 mg
3-jer. rekomendaciis Sesabamisad, mkurnaloba
stacionaridan gaweris Semdeg unda gagrZeldes
7 dRemde. kanis baqteriuli infeqciisa da pnev-
moniis mqone pacientebTan parenteralurad in-
iSneboda moqmedebis farTo speqtris mqone an-
tibiotikebi, erTdroulad tardeboda paToge-
nezuri da oqsigenoTerapia, saWiroebis mixedviT
(ABG-is monacemebiT).

amrigad, mozrdili asakis pacientebSi Cut-
yvavila mimdinareobs tipiuri klinikuri niS-
nebiT, Tumca daavadebis simptomebi mZime for-
miT vlindeba: gamonayari uxvia, gamoxatulia ka-
nis Zlieri qavili (ris gamoc xSiria kanis mTli-
anobis darRveva da gamonayris inficireba), cxe-
lebis maRali cifrebi, Zlieri sisuste/asTenia,
aseve, nervuli sistemis dazianebis sxva niSnebi -
uZiloba da gabrueba. xSiria virusuli infeqciis
baqteriuli pnevmoniiT garTuleba. amis gamo Cut-
yvavilas mqone mozrdili asakis pacientebi
saWiroeben zedmiwevniT monitorings. gamonayris
ganviTarebis Semdeg, cxelebis 3-4 dReze met

pacientTa Soris qalebs umniSvnelod Warbobdnen
mamakacebi - Sesabamisad,  40.7% da 59.2%.  pacientebi
iyvnen axalgazrda asakis, 18-dan 43 wlamde, praqtiku-
lad ar aReniSnebodaT Tanmxlebi daavadebebi, maT
Soris ar iyo daavadebiT an medikamentebiT imunokom-
prometirebuli pirebi.

naxevarze met SemTxvevaSi inficirebis wyaros
dadgena ver moxerxda. danarCen pacientebTan
infeqciis wyari CutyvaviliT avadmyofis ojax-
is wevrebi iyvnen. amasTan, Segvxvda daavadebis
SemTxvevebi ojaxuri klasterebis saxiTac: roca
ojaxSi jer avad gaxdnen mcire asakis bavSvebi (2
klasteri), mere - maTi mSoblebi. bavSvebSi daa-
vadeba msubuqad, garTulebebis gareSe mimdinar-
eobda, mSoblebTan - maRali cxelebiT, uxvi
gamonayriT, neirotoqsikoziT, garTulda pnev-
moniiT, ris gamoc saWiro gaxda stacionaruli
mkurnalobis Catareba.

maxasiaTebeli monacemebi 
asaki 18-43 weli 
mamakaci 48 [59.2%] 
qali 33 [40.7%] 
kontaqti CutyvaviliT 
avadmyofTan 

35 [43.2%] 

kontaqts ar aRniSnavs 46 [56.7%] 
Tanmxlebi daavadebebi:  

morbiduli simsuqne 1 [1.2%] 
tipi 2 Saqriani diabeti 1 [1.2%] 

fqod-i 1 [1.2%] 
mZime mimdinareoba 81 [100%] 
Cirqovani gamonayari 40 [49.3%] 
pnevmonia 42 [51.8%] 
filtvis destruqcia 
[pnevmoToraqsi] 

1 [1.2%] 

hemolizur-uremiuli 
sindromi 

1 [1.2%]    
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xans gagrZelebis SemTxvevaSi ki - hospitaliza-
cias da mkurnalobis stacionarulad Catarebas,
vinaidan araa gamoricxuli maTTan mdgomareobis
dramatulad damZimeba da sicocxlisTvis saSiSi
garTulebebis ganviTareba, SesaZlo letaluri
gamosavliT.
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SUMMARY

Vashakidze Eliza,1,2 Imnadze Tamar,1,2 Bochorishvili Tea,1,2

Donadze Nino,2 Abuladze Nino2

CLINICAL FEATURES OF VARICELLA
IN ADULT PATIENTS

TSMU, THE DEPARTMENT OF INFECTIOUS DISEASES;1

TBILISI STATE MEDICAL UNIVERSITY AND INGOROKVA
HIGH MEDICAL TECHNOLOGY UNIVERSITY CLINIC2

The main purpose of this work is to detect the clinical
features of Varicella in adult patients in our Country

It was established that Varicella has the common clinical
features among adult patients, however the symptoms oc-
cur with greater severity in adults: including widespread
vesicular rashes on skin which is often accompanied by in-
tensive skin itching and pain, complications may be resulted
into a breach of skin integrity and other cutaneous infec-
tions. Varicella is also characterized with fever, Extreme tired-
ness / Asthenia and other signs of the damage to the ner-
vous system such as sleeplessness and fainting. The most
common complication of this viral infectious disease is the
bacterial pneumonia.

Due to the above, features the adult patients with vari-
cella infection need very close medical observation and mon-
itoring. After developing the skin rash and showing the signs
of intoxication, the infected patient should be hospitalized
and given prompt medical treatment in case of high fever
conditions lasting for more than 3-4 days. Because of the
high risk of further complications with the possible life –
threatening results these measures are important to take into
consideration.

mokle  samecniero  mimoxilva

TofuriZe maka, pavliaSvili natalia,
kacaZe maia, WeliZe nana, delibaSvili daviT

Tirkmlismieri osteodistrofiis
paTogenezi

Tssu, paTofiziologiis departamenti

Tirkmlismieri osteodistrofia moicavs
Zvlovani qsovilis paTologias Tirkmlis qroni-
kuli daavadebebis dros. Taviseburi darRveve-
bi Tavs iCens rogorc  zogadad,  ise dializTan
dakavSirebul pirebSi. aRniSnul dazianebebs axa-
siaTebs bevri  saerTo niSani, maT Sorisaa oste-
openia/osteoporozi, osteomalacia, meoradi
hiperparaTireozi, zrdaSi CamorCena. ZvalSi, his-
tologiuri  cvlilebebis mixedviT, Tirkmlismi-
er osteodistrofiebSi ansxvaveben sam ZiriTad
tips: 1. swrafi cvlis - Zvlis reorganizaciis  da
formirebis gazrdili tempiT; 2. neli cvlis -
aplaziuri forma, adinamikuri Zvlovani struq-
turiT (dabali osteoklastikur-osteoblas-
turi aqtivobiT) da, ufro iSviaTad, osteomal-
aciiT; 3. kombinirebuli formis - swrafi da neli
cvlis monacvleobiT (4,5,6,16,19,26,36).

Zvlovani qsovilis dazianeba Tirkmlis qro-
nikuli paTologiebis dros ganpirobebulia Tirk-
mlis mniSvnelovani CarTulobiT jansaRi Zvlo-
vani qsovilisTvis aucilebel procesebSi.

Zvali, erTi SexedviT, cocxal qsovils ar
hgavs. qvasaviT myaria, TiTqos ucvleli da gamom-
Sralia. magram es mxolod erTi SexedviT. realu-
rad is mudmivad cvladi da ganaxlebadia. myar
ujredSoris nivTierebaSi gafantuli da TiTqos
masSi gamomwyvdeuli ujredebi ikvebeba, sun-
Tqavs, izrdeba da mravldeba. Zvlis ganaxlebis
procesi mravali hormonis da biologiurad aq-
tiuri nivTierebis CarTulobiT xorcieldeba da
moicavs natifi, daxvewili ukukavSiris meqa-
nizmebs (35). maTgan bevri Tirkmlis aqtiuri
monawileobiT xorcieldeba.

Zvlis remodelirebis maregulirebeli hor-
monebidan umniSvnelovanesia paraThormoni da  D
vitamini. (9,12,13,14,15,16,17,20). cnobilia, rom  D
vitaminis aqtiuri formis warmoqmna TirkmelSi

sinTezirebuli α-hidroqsilazas monawileobiT
xdeba. Tirkmlis dazianebisas D vitaminis aqti-
vaciis darRveva iwvevs D

3 
vitaminis Semcvelobis

da aqtivobis daqveiTebas, hipokalciemias, xels uw-
yobs  meoradi hiperparaTireozis ganviTarebas,
Zvalze asaxuli Sesabamisi dazianebebiT.

Tirkmlis erT-erTi paTologiis, nefroskle-
rozis dros Seferxebulia paraThormonis metab-
olitebis gamoyofa, misi koncentracia sisxlSi
imatebs, rac aZlierebs osteoporozs.

hormonuli ukukavSiri Tirkmelsa da Zvals
Soris,  mocavs BMP-7, FGF-23  da membranuli cila
kloTos (Klotho) sinTezsac (44). Tirkmlis milak-
ovani ujredebis   warmoebulia cila BMP-7,



68

romelic osteoblastis diferencirebas da pro-
liferacias astimulirebs. xolo osteoblast-
osteocitis mier sinTezirebuli FGF-23, garda
fosfatis homeostazis regulirebisa (ix. qve-
moT),  moqmedebs D vitaminis aqtivobaze, Trgu-

navs ra α-hidroqsilazas (10,11,18,45). nefropaTi-
ebisas Tirkmilis mier sinTezirebuli faqtore-
bis warmoqmnis daqveiTeba, Tavis mxriv, sasigna-
lo sistemebis darRvevas da osteopeniasa da os-
teomalacias  iwvevs (2,22,8,27,28,30,32,33,45).

Tirkmlis paTologiebisTvis damaxasiaTebe-
li proteinuria hipoproteinemiiT, vitamin-Se-
makavSirebel cilebzec vrceldeba. viTardeba
vitaminis aqtiuri formis deficiti osteomal-
aciis gaZlierebiT.

Tirkmlis  ukmarisoba,  gorglovani da tubu-
luri disfunqcia, iwvevs  fosfatis Semcirebul
eqskrecias, qronikul hiperfosfatemias (38),
hipokalciemias da, saboloo jamSi, meorad hip-
erparaTireozs.  am dros cvlilebebi Zvlovan
qsovilSi  pirveladi hiperTireozis msgavsia,
Tumca  bolomde identuri ar aris. aRniSnul
darRvevaTa simZime klinikuri gamovlenis mixed-
viT variabeluria.

Zvlovani qsovilis  distrofiuli cvlilebe-
bi viTardeba Tirkmlismieri milakovani aci-
dozis dros e. w. tubulopaTiebisas. tubuluri
disfunqcia kompensaciis meqanizmis CarTviT
iwvevs Zvlovani qsovilis demineralizebas da
osteomalacias, amasTan,   acidozi xels uwyobs
hidroqsiapatitis daSlas (1,7).

tubulopaTiis formebia: proqsimalur-mila-
kovan metaboluri acidozi (II tipi) - paTolo-
giuri mdgomareoba, romelic yalibdeba Tirkm-
lis milakebis proqsimaluri segmentis epiTe-
liocitebiT protonebis arasakmarisi sekreci-
iT (23,34,37). protonis sekreciis sakvanZo
wertilebia karboanhidraza da epiTeliocitis
Na+/ K+-atfaza. proqsimalur-milakovani aci-
dozi viTardeba am fermentebis an tumbos
memkvidruli da SeZenili defeqtis Sedegad.
karboanhidrazas blokis an deficitis memkvi-
druli formaa laivud-olbratis sindromi, SeZe-
nili ki -karboanhidrazas inhibireba  sulfanil-
amidebiT da SardmdenebiT. milakovani acidozis
am  formis dros  viTardeba  ionebis kompensaci-
uri cvla H+Ca2+,  Zvlebis dekalcinacia, bavS-
vebSi raqitis ganviTareba, hiperkalcemia da ne-
frokalcinozi. proqsimalur-milakovani aci-
dozis II tipi gvxvdeba fankonis  sindromis, cis-
tinozis, qronikuli hipokalcemiis (meoradi hip-
erparaTireozi) dros, mielomis, TuTiiT into-
qsikaciis, kolagenozebisa  da fosfaturi Tirk-
mlismieri diabetis SemTxvevaSi (24,25,41).

distaluri acidozis dros protonebis
arasakmarisi sekreciis mizezebi SeiZleba iyos:
H+-atfazis inaqtivacia; epiTeliocitebis
transmembranuli potencialis daqveiTeba
qloridanionebis gaZlierebuli Sesvlis Sede-
gad; distalur segmentSi natriumis miwodebis

Seferxeba natriumis reabsorbciis SemzRudavi
saSualebebiT; gorglovani filtraciis siCqaris
Semcireba; protonebis paTologiuri ukudab-
runeba; amiakis, rogorc aqceptoris deficiti;
gvxvdeba distalur-milakovani acidozis I tipis
memkvidruli forma (batler-olbraitis sin-
dromi). saqme gvaqvs genetikurad ganpirobebul
H+/K+-atfazas deficitTan. SeZenili formebia:
H+/K+-atfazas inhibireba sistemuri wiTeli
mgluras, namgliseburi anemiis, RviZlis ukmari-
sobis dros. am formas ekuTvnis, agreTve, aci-
dozi kalcinozis, idiopaTuri hiperkalciuriis
da pirveladi hiperparaTireozis SemTxvevaSi.
aRniSnuli forma axasiaTebs nefropaTias li-
TiumiT an sxva toqsikuri nivTierebebiT moSxam-
visas. metaboluri renul-tubuluri distalur-
hiperqloremiuli “voltaJ-damokidebuli~ for-
ma viTardeba saSarde gzebis obstruqciis da
TirkmlebSi hemoglobin-S-is Calagebisas,
tumbo-cilis funqciis daTrgunvis gamo. IV tipi
gvxvdeba diabeturi nefropaTiis, aldostero-
nis deficitis an areaqtiulobisas.

Zvlis  eqstraceluluri komponenti myari
matriqsia,  warmoqmnili  organuli (osteoidi
35%) da araorganuli nivTierebisagan (65% hid-
roqsiapatiti Ca

10
(PO

4
)

6
(OH)

2
). es ukanaskneli

Zvals simyares aZlevs. janmrTeli Zvlis qsovi-
lis formireba organizmSi kalciumis da fos-
fatebis   garkveul Semcvelobas moiTxovs,
amasTan, koncentraciasTan erTad, maT Tanafar-
dobas aqvs mniSvneloba. mineralizeba mxolod
garkveul pirobebSi xdeba. Tirkmlis roli kal-
ciumisa da fosfatebis metabolizmSi da, Sesa-
bamisad, Zvlovani qsovilis jansaRi struqtur-
isTvis aucilebeli pirobis SeqmnaSi didia. ami-
tomac, Tirkmlis paTologiis dros irRveva ra
kalciumisa da fosfatebis cvla,   Zvlis minera-
lizeba arasrulfasovania, viTardeba osteoma-
lacia.

amasTan, Zvali  kalciumisa da fosfatebis de-
poa.  rogorc kalciumi, ise fosfatebi, Zvlis min-
eralizebis garda sxva mniSvnelovan funqciebs
asrulebs. am funqciis Sesasruleblad  saWiroa
depodan maTi gadmosrola, rac, aseve, natif da
rTul, urTierTdakavSirebul humorul regula-
cias eqvemdebareba.  am humoruli regulatoreb-
is metabolizmis gzac Tirkmlebze gadis
(29,40,44).

kalciumze moTxovna, fosfatebTan gansxva-
vebiT, myisier reagirebas moiTxovs, amasTan, is
aqtiur, organizmisTvis gamosayenebel formaSi
rom iyos, mas fosfatebi unda CamoSordes. ami-
tom kalciumis da fosfatebis cvla, marTalia,
Sejvarebulia, erTi da igive hormonebiT regu-
lirdeba, Tumca fosfatebis Semcveloba sis-
xlSi sxvadasxva mimarTulebiT icvleba. par-
Thormoni axdens kalciumisa da fosfatebis Zv-
lidan mobilizebas osteoliziT zrdis kalciu-
mis dones sisxlSi nawlavebidan Sewovis ga-
ZlierebiT da  TirkmelSi kalciumis eqskreciis
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daTrgunviT.  nawlavis epiTelze  misi efeqti,
ZiriTadad, D vitaminiT realizdeba. amavdro-
ulad, is Trgunavs fosfatebis reabsorbcias
TirkmlebSi, vinaidan metad orientirebulia
sisxlSi kalciumis aqtiuri formis  gazrdisken.

D vitaminis ZiriTadi amocana ki kalciumisa da
fosfatebis  Zvlis mineralizaciisTvis saTana-
do donis Seqmnaa. is  zrdis rogorc kalciumis,
ise fosfatebis dones, nawlavebidan misi Sewo-
vis da Tirkmelis klaknil milakebSi reabsorbci-
is gazrdiT, ZiriTadad muSaobs Zvlis minerali-
zebis procesze.  e.i paraThormoni da D vitamini
kalciumis dones  erTi da igive, xolo fosfate-
bisas sapirispiro mimarTulebiT cvlis. aRniSnu-
li hormonebis garda, fosfatebis metabolizmSi
erTveba e. w. “fosfatoninebi”, FGF-23 fibroblast
growth factor 23, FRP4 frizzled-related protein 4, MERE ma-
trix extracellular phosphoglycoprotein, isini Trgunaven
fosfatebis reabsorbcias TirkmelSi, aqvT fos-
faturiuli moqmedeba, aqveiTeben fosfatebis
dones sisxlSi (18,21,39). “fosfatoninebi” Tir-
kmlis proqsimalur milakSi fosfatebis reab-
sorbcias aregulireben 2a da 2c natrium-fos-
fat-kotransporterize moqmedebiT. es efeqti
aRniSnulis eqspresiis da ara aqtivobis cvli-
lebiT xorcieldeba (3, 43). FGF-23-is receptorze
moqmedeba saWiroebs membranuli cila kloTos
(Klotho), romelic TirkmelSi  warmoqmneba (31,44).
isev da isev, ikveTeba Tirkmlis roli Zvlis mine-
ralizebis procesSi.

Zvali, rogorc erT-erTi buferi, mJavur-tu-
tovani wonasworobis SenarCunebaSic iRebs mniS-

vnelovan monawileobas. (47). misi monawileoba
mJavur-tutovani wonasworobis SenarCunebis
meqanizmSi maRali warmadobiT xasiaTdeba, Tum-
ca aRniSnuli  meqanizmis  muSaoba organizmis
Zvlebis  saSiS demineralizebas iwvevs.

PH-is gadaxriT ganpirobebuli osteomalaci-
is paTogenezi SemdegSia: kompensaciis meqaniz-
mSi, erTveba ra mJavianobisken wonasworobis xan-
grZlivi gadaxrisas, izrdeba eqstracelulur
sivrceSi da pirvelad SardSi  kalciumisa da fos-
fatebis Semcveloba, maTi Zvlidan gamoTavisu-
flebis Sedegad (47), rac  osteolizs iwvevs. Sar-
dSi izrdeba fosfatebis raodenoba. fosfatan-
ioni, reagirebs ra naxSirorJangTan tute fos-
fatanionis da bikarbonatis warmoqmniT, anei-
tralebs mJave produqtebis kaTionebs. SardSi
gadadis tute fosfatanioni (HPO

4
2-).  es ukanas-

kneli Tirkmlismieri acidogenezis meqanizmiT
“damJavdeba” mJave fosfatanionamde. kalciumi
da mJave anioni gamoiyofa SardiT, natriumi da
bikarbonati reabsorbirdeba. erTi moli kalciu-
mis fosfati organizms aSorebs mJave produqte-
bis oTx ekvivalents.

Tirkmlismieri osteodistrofia damatebiT
paTogenezur rgolebsac moicavs: pacientebi
Tirkmlis qronikuli ukmarisobiT iReben alumi-
nis Semcvel antacidebs, alumini Zvlovan qso-
vilSi kalciums uwevs konkurencias, xdeba misi
dagroveba da Zvlis normaluri mineralizeba ir-
Rveva. amasTan, antacidebi aferxeben fosfate-
bis Sewovas, riTac aqveiTeben fosfatebis Sem-
cvelobas sisxlSi (8, 46).

sqema #1
Tirkmlismieri osteodistrofiis   paTogenezi
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SHORT SCIENTIFIC REWIEW
SUMMARY

Topuridze Maka, Pavliashvili Natalia, Katsadze Maia,
Namoradze Manana, Delibashvili Davit

PATHOGENESIS OF RENAL
OSTEODYSTROPHY

TSMU, DEPARTMENT OF PATHOPHYSIOLOGY

Chronic kidney disease is characterized by a peculiar
damage of bone tissue - renoprival osteodystrophy, with
osteoporosis and osteomalacia. This is due to the active
participation of the kidney in the exchange of minerals nec-
essary for bone and in the metabolism of hormones involved
in this process. Also by synthesizing certain proteins (Klotho,
BMP), the kidney plays an important role in the process of
bone remodeling. By itself, acid-alkaline imbalance, which
occurs during chronic kidney pathologies, contributes to
bone tissue dysfunction.

inaSvili Tamar,  bakuriZe laSa, wurwumia ia,
miqaia gulnara, bakuriZe alioSa

greipfrutis mikroRrublebis Semcveli
losionis formulacia, teqnologia da
biofarmacevtuli Sefaseba

Tssu, farmacevtuli teqnologiis
departamenti

Tanamedrove samyaroSi kosmetikur saSuale-
bebze moTxovna yoveldRiurad izrdeba, rasac
ganapirobebs garemo pirobebis gauareseba, kan-
ze dabinZurebuli haeris, aseve, sxvadasxva fiz-
ikuri Tu qimiuri faqtoris zemoqmedeba da a.S.
Tavis mxriv, kani organizmisTvis warmoadgens
garemo pirobebis zemoqmedebisgan dacvis mniS-
vnelovan saSualebas. Sesabamisad, kani gan-
sakuTrebiT ki saxis kani, saWiroebs mudmiv mov-
las, gasufTavebas, datenianebas da a.S. bolo pe-
riodSi gaizarda moTxovna mcenareul, bi-
ologiurad aqtiuri nivTierebebis Semcvel kos-
metikur produqciaze. fitokosmetikuri saSu-
alebebi, sinTezuri nivTierebebis Semcveli ko-
smetikuri produqciisgan gansxvavebiT, usaf-
rTxoa da iSviaTad iwvevs alergiul reaqciebs.

saxis kanis movlisa da gamajansaRebeli,
agreTve, damcavi saSualebebidan gansakuTrebul
interess iwvevs greipfrutis Teslebisgan  miRe-
buli mSrali eqstraqti, romelic mdidaria bi-
ologiurad aqtiuri nivTierebebiT.

greipfrutis mSrali eqstraqti - Seicavs fla-
vonoidebs, ZiriTadad naringenins, romelic da-
balmolekuluri nivTierebaa, mcired ixsneba
wyalSi (46,6 mkg/ml). aqvs antioqsidanturi moq-
medeba; aseve xasiaTdeba, rogorc anTebis da hi-
perlipidemiis sawinaaRmdego nivTiereba. dRei-
saTvis, saxis kanis movlis, gajansaRebisa da
dacvis mizniT gamoyenebul kosmetikur saSuale-
bebs (saxis niRbebi, Sratebi, paCebi, skrabebi, kre-
mebi, mikroRrublebi da sxva) Soris upirateso-
bas aniWeben mikroRrubelebs da mis Semcvel
losionebs [1,2,3,4,5,6].

kvlevis mizans  warmoadgenda greipfrutis
mikroRrubelebis Semcveli losionis formu-
laciis gansazRvra da teqnologiis damuSaveba.

miznis misaRwevad daisaxa Semdegi saxis
amocanebi:

- greipfrutis Teslebis mSrali eqstraqtis-
gan mikroRrubelebis momzadeba;

- biofarmacevtuli kvlevebis safuZvelze
greipfrutis Teslebis mSrali eqstraqtis mik-
roRrubelebis Semcveli losionis formulaci-
is gansazRvra da teqnologiis damuSaveba;

- greipfrutis losionis keTilxarisxovnebis
maCveneblebis gansazRvra;

- greipfrutis losionis stabilurobis gan-
sazRvra Cveulebriv pirobebSi  Senaxvisas.

kvlevis obieqtebi da meTodebi. kvle-
visTvis gamoyenebuli iyo Tanamedrove farmako-
teqnologiuri, fizikur-qimiuri biofar-
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macevtuli meTodebi [7,8,9]. kvlevis obieqtebi
funqciuri daniSnulebis mixedviT mocemulia
#1 cxrilSi.

                                                                      cxrili#1
sakvlevi losionebis SemadgenlobaSi

Semavali nivTierebebi da maTi
daniSnuleba

miRebul xsnarSi SeaqvT 0,6g polivinilis spir-
ti da ureven magnitur Semrevze 700br/wT sixSi-
riT pvs-is srul gaxsnamde.

organuli fazis momzadebis mizniT iReben 20
ml diqlormeTans da masSi SereviT xsnian 0,6g
polimers (eTilceluloza/meTilceluloza/
hipromeloza).

organuli faza, Serevis (1000 br/wT) pirobeb-
Si, SeaqvT wylian fazaSi. am dros xdeba mikroR-
rubelis formireba, romelSic inkorporirebu-
lia afi. procesis damTavrebis Semdeg Serevas
(1200 br/wT) agrZeleben 6 saaTis ganmavlobaSi,
(pirveli 2 sT temperaturis gareSe, Semdgomi 4
sT  - 29-30 C°-mde gacxelebis pirobebSi). rac Se-
exeba F4 formulaciidan mikroRrubelebis mom-
zadebis teqnologiur process, gansxvavebiT F1,
F2 da F3 formulaciebisgan, wyliani faza momzad-
da polivinilis spirtiT, xolo afi Setanil iqna
organul fazaSi hipromelozasTan erTad. kvle-
vis Semdgom etapze ganxorcielda miRebuli mik-
roRrubelebis morfologiis Seswavla mikros-
kopulad.

F1 da F2 formulaciiT momzadebuli mikroR-
rubelebi araerTgvarovani da didi zomebisaa.
optimaluri aRmoCnda hipromelozas gamoye-
nebiT momzadebuli mikroRrubelebi (F3 da F4
formulacia), romlebzec gagrZelda kvlevebi
maTi Semcveli losionis formulaciebis gan-
sazRvrisa da teqnologiebis damuSavebis mizniT.

literaturis monacemebis gaTvaliswinebiT
[4,8] SemuSavda greipfrutis   mikroRrubelebis
Semcveli losionis Svidi (F1, F2, F3, F4, F5, F6 da F7)
sakvlevi formulacia. sakvlevi kompoziciebis
Semadgenloba mocemulia #3 cxrilSi.

cxrili #3
sakvlevi kompoziciebis Semadgenlobebi

nivTierebis dasaxeleba daniSnuleba 

greipfrutis mSrali 
eqstraqti

aqtiuri 
farmacevtuli 
ingredienti (afi) 

hidroqsipropil-
meTilceluloza

polimeri 

meTilceluloza polimeri 
eTilceluloza polimeri 
sorbinis mJava konservanti 
polivinilis spirti emulsiis 

stabilizatori 
glicerini damatenianebeli/ 

plastifikatori 
trieTanolamini pH regulatori 
sorbinis mJava antimikrobuli 

agenti 
stearinis mJava emulsifikatori 
diqlormeTani gamxsneli 
gamoxdili wyali gamxsneli 

 kvlevis Sedegebi: literaturis monaceme-
bis gaTvaliswinebiT SemuSavda greipfrutis mik-
roRrubelebis sakvlevi kompoziciebi. Sedegebi
warmodgenilia #2 cxrilSi.

                                                                       cxrili #2
mikroRrubelebis sakvlevi kompoziciebi

ingredientebis 
 dasaxeleba

mikroRrubelebis 
formulaciebi 

F1 F2 F3 F4 
greipfrutis 
mSrali eqstraqti 

0,1 0,1 0,1 0,1 

eTilceluloza 0,6 - - - 
meTilceluloza - 0,6 - - 
hidroqsipropil-
meTilceluloza

- - 0,6 0,6 

polivinilis 
spirti (pvs)

0,6 0,6 0,6 0,6 

gamoxdili wyali 150 150 150 150 

 
sakvlevi kompoziciebidan mikroRrubelebi

mzaddeba Semdegnairad: F1, F2 da F3 formulacie-
bis SemTxvevaSi amzadeben wylian da arawylian
(organul) fazebs: wyliani fazis mosamzadeblad
iReben aqtiuri farmacevtuli ingredientis
(afi-s) 0,1g-s da gadaitanen qimiur WiqaSi moTavse-
bul 150 ml gamoxdil wyalSi. axdenen Serevas
afis gaxsnamde.

ingredien-
tebis  
dasaxeleba

formulaciis N da 
Semadgenloba, g 

F1 F2 F3 F4 F5 F6 F7 
mikroRru-
belebi F3

25,0 25,0 25,0 - - - - 

mikroRru-
belebi F4

- - - 25,0 25,0 25,0 25,0 

glicerini 0,5 0,5 0,5 0,5 0,5 0,5 0,5 
sorbinis 
mJava

0,025 0,025 0,025 0,025 0,025 0,025 0,025 

stearinis 
mJava

0,75 1,0 1,0 0,75 0,75 0,75 1,0 

 
greipfrutis losionis mosamzadeblad amza-

deben wylian da zeTian fazas: wyliani fazis mo-
samzadeblad iReben  greipfrutis mikroR-
rubelebis, gamoxdili wylis, glicerinisa da
trieTanolaminis gansazRvrul raodenobebs, ga-
daitanen qimiur WiqaSi da morevis pirobebSi ac-
xeleben 70°C-mde.  calke amzadeben zeTian fazas,
risTvisac iReben stearinis mJavisa da sorbinis
mJavis gansazRvrul raodenobebs, gadaitanen
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faifuris fialaSi da acxeleben 700C-mde, more-
vis pirobebSi - stearinis mJavis srul galRobam-
de da masSi sorbinis mJavis gaxsnamde. zeTiani
fazaSi, morevis pirobebSi, gadaaqvT ulufebad
wyliani faza da ureven gacivebamde.

kvlevis Semdgom etapze dadginda sakvlevi
kompoziciebidan momzadebuli losionebis fizi-
kur-qimiuri da teqnologiuri maCveneblebi
(cxrili #4).

                                                                     cxrili #4
sakvlevi kompoziciebis

keTilxarisxovnebis maCveneblebi

kvlevis finalur etapze dadginda greipfru-
tis losionis stabiluroba. Sedegebi moyvanilia
#5 cxrilSi.
                                                                   cxrili#5

greipfrutis losionis stabilurobis
gansazRvris Sedegebi Cveulebriv

pirobebSi Senaxvisas

maxasiaTe-
beli 

 
 
 

N 

p
H
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  u
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 (%
) 

F1 8,36 - 9,5 Seesabameba - 

F2 8,44 401,86 10,6 ar 
Seesabameba

- 

F3 6,88 - 8,5 ar 
Seesabameba

- 

F4 6,45 - 7,5 ar 
Seesabameba

- 

F5 5,66 - 6,5 ar 
Seesabameba

- 

F6 5,44 - 10,0 ar 
Seesabameba 

- 

F7 6,26 601,5 8,4 Seesabameba 84 % 

moyvanili monacemebidan Cans, rom opti-
maluria F7 formulaciiT momzadebuli losioni.
SerCeuli kompoziciiT momzadebuli losionidan
naringeninis  gamoTavisuflebis xarisxi Seswav-
lilia in vitro cdaSi, celofanis membranaze, fran-
cis difuzuri ujredebis gamoyenebiT. naringe-
ninis raodenobrivi Semcveloba ganisazRvra
speqtrofotometriuli meTodiT 300 nm-ze.
Sedegebi asaxulia #1 grafikze.

grafiki #1
F7 formulaciiT momzadebuli

losionidan afi-s gamoTavisuflebis
xarisxi dinamikaSi

Sefasebis 
parametrebi

temperaturis da 
tenianobis 
monacemebi 

250C±20C/60±5% RH  
aRwera Ria yavisferi 

erTgvarovneba + 
koloiduri 
stabiluroba

+ 

Termuli 
stabiluroba

+ 

pH 6,26 

 
daskvnebi
1. Catarebuli biofarmacevtuli kvlevebis

safuZvelze SemuSavda greipfrutis mikroR-
rubelebis da maTi Semcveli losionis opti-
maluri formulacia da momzadebis teqnologia.
mowodebuli losioni z/w emulsiuri tipisaa.

2. keTilxarisxovnebis maCveneblebiT (erTg-
varovneba, wyliani gamonawvlilis pH, koloiduri
da Termostabiluroba, gavrceleba da siblante)
mowodebuli greipfrutis losioni akmayofilebs
saxelmwifo farmakopeis zogad moTxovnebs
rbili wamlis formebis mimarT.

3. Seswavlilia greipfrutis losionisgan
afi-s gamoTavisufleba in vitro cdaSi, francis di-
fuzuri ujredebis gamoyenebiT. dadginda, rom
eqspoziciis mTeli periodis (180 wT) ganmavlo-
baSi naringeninis SeRwevadoba Tanabrad izrde-
ba da aRwevs 50 %-s.

4. Seswavlilia losionis stabiluroba Cve-
ulebriv pirobebSi Senaxvisas. dadginda, rom mo-
wodebuli wamlis forma keTilxarisxovnebis op-
timalur maCveneblebs inarCunebs dakvirvebis
mTeli periodis - erTi wlis ganmavlobaSi.
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SUMMARY

Inashvili Tamar, Bakuridze Lasha, Tsurtsumia Ia,
Mikaia Gulnara, Bakuridze Aliosha

FORMULATION, TECHNOLOGY AND
EVALUATION OF LOTION CONTAINING
GRAPEFRUIT MICROSPONGES

TSMU, DEPARTMENT OF PHARMACEUTICAL
TECHNOLOGY

Nowadays, cosmetic products containing natural ingre-
dients are of particular interest in terms of skin care due to
their protective and wide spectrum of action. The dry extract
obtained from grapefruit seeds, is rich in flavonoids and has
an antioxidant effect, it is also characterized as an anti-in-
flammatory, anti-hyperlipidemic agent. Currently, among the
cosmetics used for facial skin care, microsponges and lo-
tions containing them are preferred.

The objective of present study was to formulate and eval-
uate of lotion containing grapefruit microsponges. Based on
the biopharmaceutical studies, optimal formulations of grape-
fruit microsponges and its containing lotion have been de-
termined, also preparation technologies have been devel-
oped. The prepared lotions were oil in water (O/W) type
emulsion.

By the evaluation results of homogeneity, pH, colloidal
stability, accelerated stability test, spreadability and viscos-
ity - grapefruit lotion meets the requirements of the State
Pharmacopoeia for soft dosage forms;

The diffusion profile of API from grapefruit lotion was
studied in an in vitro assay using Franz diffusion cells. It is
established that during the entire period of exposure (180
min) the penetration of naringenin increases evenly and
reaches 50%.

The stability of  product has been studied and it meets
appropriate standards while stored in normal conditions and
maintains optimal quality characteristics throughout the
observation period - one year.

korkotaZe Teona1,  beraSvili dali1,
goqaZe sofio1,  TuSuraSvili paata3,
mSvildaZe vaxtang2

saqarTveloSi kultivirebuli
xarisvardas  (SALVIA SCLAREA L.)
eTerzeTis qimiuri Semadgenlobis
kvleva fenofazebis mixedviT

Tssu, farmacevtuli botanikis departamenti1;
iovel quTaTelaZis farmakoqimiis instituti2;
bioqimiis departamenti3

tuCosani (Labiatae) erT-erTi yvelaze didi
botanikuri ojaxia, aerTianebs  270 gvarsa da 7000
ze met saxeobas [3, 4]. saqarTveloSi izrdeba 37
gvaris 160 saxeoba. tuCosanTa ojaxis saxeobrivi
mravalferovnebis umTavresi centri xmelTaSua
zRvis sanapiro qveynebia [3]. gvxvdeba sxvadasxva
ekosistemaSi, farTodaa gavrcelebuli msof-
lios masStabiT, gamoirCeva  geografiuli
mravalferovnebiT [5].

tuCosanTa ojaxis gvari salbis  saxeobebidan
aRsaniSnavia  samkurnalo salbi, romlis foTlebs
da eTerovan zeTs iyenebdnen da iyeneben rogorc
xalxur, ise mecnierul medicinaSi, cnobilia maTi
anTebis sawinaaRmdego, baqtericiduli da
Semkvreli moqmedeba. iniSneba  gacivebis, zemo
sasunTqi gzebis kataris, kuW-nawlavis infeqci-
ebis, anTebisa da meteorizmis dros [1].  kvleve-
biT dadgenilia, salbis sxvadasxva saxeobis,
eTerzeTebis antidiabeturi, antioqsidanturi,
citotoqsikuri da hepatoproteqtoruli aq-
tivoba [6, 7]. samkurnalo salbi saqarTveloSi ve-
lurad ar izrdeba, Tumca, gvari - salbis 13
saxeobaa gavrcelebuli, maTgan ori kavkasiis da
erTi - saqarTvelos endemia (Tanabari salbi - S.
compar Trautv. Ex. Sosn.) [2], saqarTveloSi velurad
mozardi saxeobebidan sainteresoa, xarisvarda -
Salvia Sclarea, romelic advilad eqvemdebareba
kulturaSi Semotanas, amasTan, qmnis did bioma-
sas.

literaturis monacemebis mixedviT, Salvia
sclarea-s eTerzeTi avlens anTebis sawinaaRmdego,
antioqsidantur, antimikrobul, antidiabetur,
hepatoproteqtorul, fungicidur, citoto-
qsikur da a.S.   aqtivobas [7-11].

Cvens mier Seswavlilia saqarTveloSi velu-
rad mozardi, sruli yvavilobis fazaSi Se-
grovili, xarisvardas miwiszeda nawilebisgan
miRebuli eTerzeTis qimiuri Semadgenloba.
dadgenilia 25-mde terpenuli bunebis nivTiere-
bis Semcveloba, maTgan dominanti komponente-
bia: linalooli da linalil acetati. eTerzeTs
aRmoaCnda anTebis sawinaaRmdego moqmedeba [12].

kvlevis mizani iyo saqarTveloSi kul-
tivirebuli xarisvardas miwiszeda nawilebis
eTerzeTis qimiuri Semadgenlobis kvleva feno-
fazebis mixedviT.

kvlevis obieqti - Tssu-is iovel quTaTe-
laZis farmakoqimiis institutis sakoleqcio nak-
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veTze  moSenebuli xarisvardas miwiszeda nawi-
lebi, Segrovili 2023 wels, yvavilobamde da sru-
li yvavilobis fazaSi.

kvlevis meTodebi: eTerzeTebis miReba
ganxorcielda wylis orTqliT gadadenis meTo-
diT, klevenJeris tipis aparatiT. eTerzeTis qi-
miuri Semadgenlobis kvleva da terpenuli
bunebis naerTebis Tvisobrivi analizi Catarda
gazuri qromatografia masspeqtrometriiT. apa-
rati aRWurvili iyo split/splitless injeqtoriT. av-
tosemfleri mimagrebuli iyo HHP-5ms Ultra Inhert

kapilarul svetTan (30m×250m×25m) da mas-
speqtrometriuli deteqtori (Agilent technologies
5977A MSD). heliumi gamoyenebuli iyo rogorc
airmatarebeli, nakadis siCqare - 1 ml/wT-Si. in-
jeqtoris temperatura - 2500C; deteqtoris tem-
peratura - 2500C. svetis temperatura - 600C 2 wT,
60-dan 2300C mde (40C/wT); 230-dan 2500C-mde (100C/
wT); 2500C 4 wT. masspeqtrebi Caweril iqna skanire-
bis reJimiT (70 eV) 50–550 m/z diapazonSi.

kvlevis Sedegebi : eTerzeTebis Semadgene-
li komponentebis identifikacia ganxorcielda
masspeqtrebis SedarebiT NIST-is monacemTa ba-
zaSi arsebul standartuli nivTierebebis
speqtrTan.

yvavilobamde Segrovili xarisvardas miwisze-
da nawilebidan miRebul eTerzeTSi identi-
ficirebulia 27 komponenti, dominanti kompo-
nentebiT: izogermakren D da aromadendreni;
sruli yvavilobis fazaSi Segrovili mcenaridan
miRebul eTerzeTSi ki - 40 komponenti dominan-
ti komponentebiT: kariofileni da bicikloger-
makreni (cxrili #1). terpenuli bunebis naerTe-
bidan eTerzeTSi Warbobda sesqviterpenebi.
orive sakvlev eTerzeTSi aRmoCnda 11-mde saer-
To komponenti, amasTan, sruli yavilobis faza-
Si Segrovili mcenaridan miRebul eTerzeTSi
identificirebul iqna linalooli da linalil
acetati, rac SesabamisobaSia Cvens mier wina wleb-

Si Catarebul kvlevasTan [12].
literaturis monacemebis mixedviT, velurad

mozardi mcenaris, xarisvardas, miwiszeda nawi-
lebs ZiriTadad amzadeben sruli yvavilobis
fazaSi, miRebul eTerzeTSi dominantia linalil
acetati (34.0 %), linalooli (18.5 %), germakreni
D (10.0 %) da sklareoli (8.7 %) [14].

xarisvardas eTerzeTi, komerciuli mizniT,
iwarmoeba ruseTSi, SeerTebul StatebSi, CineT-
Si, safrangeTsa da bulgareTSi, dominant kompo-
nentebiT (-)-linalooli (10-20%) da (-)-linali-
lacetati (45-75%). Tumca, gamovlenilia sxva qi-
miotipebic, maT Soris geranioli/ geranilace-
tatiT xarisvardas eTerzeTi israelidan, ger-
makreni D-is dominantobiT siciliidan [13].
rogorc Cans, S. sclarea-s eTerzeTi xasiaTdeba qi-
miuri Semadgenelobis, gansakuTrebiT dominan-
ti komponentebis cvalebadobiT [14], rac SesaZ-
loa aixsnas sezonis, cirkaduli ritmis, mcenar-
is asakis, geografiuli mdebareobisa da nedleu-
lis Segrovebis vadis gavleniT [15, 16].

daskvnebi: yvavilobamde Segrovili xaris-
vardas miwiszeda nawilebidan miRebul
eTerzeTSi identificirebulia 27 komponenti,
dominantia: izogermakreni D da aromadendreni.

sruli yvavilobis fazaSi Segrovili mcenari-
dan miRebul eTerzeTSi ki identificirebulia
40 komponenti, dominantebiT: kariofileni da
biciklogermakreni, linalooli da linalil ac-
etati.

orive eTerzeTis terpenuli bunebis speq-
trSi Warbobs sesqviterpenebi.

eTerzeTis gamosavlianobiT da komponenturi
SemadgenlobiT ukeTesia, sruli yvavilobis fa-
zaSi Segrovili nedleulidan miRebuli eTerze-
Ti.

cxrili #1
xarisvardas eTerzeTis terpenuli

Semadgenloba yvavilobamde da sruli yvavilobis fazaSi

№  RT eTerzeTis Semadgeneli 
komponentebi 

I 

RT eTerzeTis Semadgeneli 
komponentebi 

II 
1 7.87 benzaldehidi (O) 7.15 β-mirceni (MH) 

2 9.72 β-ciklocitrali (OM) 7.68 α-pineni (MH) 
3 10.61 elemenis izomeri (SH) 7.82 β-ocimeni (MH) 
4 10.71 longifoleni (SH) 8.34 terpinoleni (MH) 
5 10.80 α-kopaeni (SH) 8.43 linalooli (OM) 
6 10.93 α-guaeni (SH) 9.47 neo-alo-ocimeni (MH) 

7 11.07 ilangeni (SH) 9.47 (±)-α-terpineoli (OM) 
8 11.31 β-kopaen-4α-oli (OS) 9.67 cis-geranioli (OM) 

9 11.47 kariofileni (SH) 9.86 linalil acetate (OM) 
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№  RT eTerzeTis Semadgeneli 
komponentebi 

I 

RT eTerzeTis Semadgeneli 
komponentebi 

II 
10 11.62 izogemakren D (SH) 10.67 elemenis izomeri (SH) 
11 11.69 naftalen, dekahidro-1,6-

bis(meTilen)-4-(1-meTileTil)- (SH) 

10.73 nerol acetati (O) 

12 11.90 aromadendreni (SH) 10.79 α-kopaeni (SH) 
13 12.01 eremofileni (SH) 10.55 geraniol acetati (OM) 
14 12.08 guai-6,9-dieni (SH) 11.11 valenceni (SH) 

15 12.47 1,5-epoqsisalvial-4(14)-eni (OS) 11.40 β-ilangeni (SH) 
16 12.54 spatulenoli (OS) 11.43 kariofileni (SH) 
17 12.60 kariofilenis oqsidi (OS) 11.47 (+)-β-kopaeni (SH) 
18 12.64 viridifloroli (OS) 11.57 izogermakren D (SH) 
19 12.71 (1R,7S,E)-7-izopropil-4,10-

dimeTilenciklodek-5-enoli (OS)

11.64 γ-kadineni (SH) 

20 12.83 (-)-spatulenoli (OS) 11.67 α-humuleni (SH) 
21 12.96 α-kadinoli (OS) 11.76 γ-muuroleni (SH) 
22 12.89 tau-kadinoli (OS) 11.85 (-)-germakreni D (SH) 
23 13.03 aromadendren oqsidi (OS) 11.94 biciklogermakreni (SH) 
24 13.11 mustakoni (OS) 12.03 δ-kadineni (SH) 
25 14.34 sklareoloqsidi (O) 12.22 α-akorenoli (OS) 
26 14.56 geranil-α-terpineni (O) 12.48 spatulenoli (OS) 
27 15.32 trans-geranilgeranioli (O) 12.55 kariofilenis oqsidi (OS) 
28 12.62 viridifloroli (OS) 
29  12.69 ent-germakra-4(15),5,10(14)-

trien-1β-oli (OS) 
30  12.81 β-guaeni (SH) 
31  12.87 tau.-muurololi (SH) 

32  12.94 α-kadinoli (OS) 

33  13.0 β-eudesmoli (OS) 
34  13.03 izoaromadendren epoqsidi 

(OS) 
35  13.13 tetradekalaqtoni (O) 

36  13.53 aromadendren oqsidi (OS) 

37  14.09 farnezil acetoni (O) 
38  14.36 sklareoloqsidi (O) 

39  14.48 geranil-α-terpineni (O) 

40  14.93 manoil oqsidi (O) 

I yvavilobamde Segrovili nedleulidan miRebuli eTerzeTis Semdgeneli 
komponentebi; II sruli yvavilobis fazaSi Segrovili nedleulidan miRebuli 

eTerzeTis Semadgeneli komponentebi; 
JangbadSemcveli monoterpeni (OM); monoterpenuli naxSirwyalbadi  (MH); 

JangbadSemcveli sesqviterpeni (OS); sesqviterpenuli naxSirwyalbadi (SH); sxva (O) 
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Korkotadze Teona1, Berashvili Dali1, Gokadze Sopio1,
Mshvildadze Vakhtang2

A STUDY OF THE CHEMICAL
COMPOSITION OF ESSENTIAL OILS
FROM SALVIA SCLAREA L. CULTIVATED
IN GEORGIA BASED ON PHENOPHASES

TSMU, DEPARTMENT OF PHARMACEUTICAL BOTANY1;
IOVEL KUTATELADZE INSTITUTE OF
PHARMACOCHEMISTRY2

Salvia sclarea L. stands out among the common sage
species in Georgia due to its ability to produce a large biom-
ass and ease of cultivation. According to literature sources,
the essential oil extracted from S. sclarea demonstrates a
range of properties such as anti-inflammatory, antioxidant,
antimicrobial, antidiabetic, hepatoprotective, fungicidal, cy-
totoxic, etc. activity [7-11].

The above-ground parts of S. sclarea were cultivated in
the collection plot of the Iovel Kutateladze Institute of Phar-
macochemistry at TSMU and were harvested both before
and during full flowering. Essential oil extraction was per-
formed using the Clevenger method, and the chemical com-
position of the obtained essential oils was analyzed using
gas chromatography with mass spectrometry.

In the essential oil obtained from the above-ground parts
of S. sclarea collected before flowering, 27 components were
identified, with the dominant components being isogerma-
crene D and aromadendrene. For the essential oil obtained
during the full flowering phase, 40 components were identi-
fied, including caryophyllene, bicyclogermacrene, linalool,
and linalyl acetate. Both essential oils exhibited a predomi-
nance of sesquiterpenes in their terpene profiles.

In both essential oil yield and component composition,
the essential oil derived from raw materials collected during
the full flowering phase exhibited superior characteristic.
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mokle samecniero-praqtikuli Setyobineba

lagvilava giorgi, gvenetaZe giorgi,
deviZe irakli, tatiSvili medea,
cxovrebaSvili mariam

alveoluri morCis defeqtebis
qirurgiuli mkurnaloba xelovnuri
Zvlis gamoyenebiT

Tssu, yba-saxis qirurgiis departamenti;
Tssu-is da ingoroyvas maRali samedicino
teqnologiebis sauniversiteto klinika

qirurgiuli stomatologiis, yba-saxis qirur-
giisa da parodontologiis aqtualur sakiTxad
miiCneva; alveoluri morCis defeqtebis aRmof-
xvra Tanamedrove teqnologiebis gamoyenebiT,
rogoricaa Zvlovani defeqtebis xelovnuri
ZvliT Sevseba. Zvlebi da kbilebi sxeulis is
struqturebia, sadac kalciumi da fosfati
monawileoben, rogorc funqciuri sayrdenebi.
kbilebis eqstraqciis Semdeg xdeba alveoluri
morCis ganleva; es fiziologiuri procesia.
aseve, alveolur morCze sxvadasxva travmuli
operaciis Semdeg alveoluri morCi ganicdis gan-
levas (rezorbcias), rasac mosdevs mkveTri
Zvlovani defeqtebis warmoqmna, magaliTad: ybe-
bze didi zomis kistebis mkurnalobis dros,
travmuli eqstraqciis, alveoluri morCis nawi-
lobrivi rezeqciebis da sxva mravali operaciis
Tu travmuli dazianebebis arsebobisas.

Zvlis rezorbcia, an alveoluri morCis de-
feqti, gamowveuli travmiT an raime paTologi-
iT, aris rogorc esTetikuri, aseve funqciuri
ukmarisoba da dgeba dentaluri implantaciis
aucilebloba, raTa pacients hqondes  normaluri
kvebis da metyvelebis saSualeba. Zvlis grafti
da Zvlis Semcvleli xels uwyoben Zvlis de-
feqtebis regeneracias da SeiZleba gamoyenebu-
li iqnes Zvlis moculobaSi mosamateblad. Zvlis
axali ujredebis warmoqmnas sakmaod didi dro
sWirdeba -  daaxloebiT ramdenime weli (gaaCnia
pacientis asaks da defeqtis sidides). yovelive
es pacientisTvis qmnis diskomforts. amitom ar-
sebul defeqtSi xelovnuri Zvlis SetaniT Sedegi
dgeba gacilebiT male. upiratesobas eniWeba qse-
no- da alograftebs, romelTac axasiaTebs kargi
adheziis unari, aseve, alveoluri morCis mocu-
lobaSi mkveTrad gazrda da, rac mTavaria da aR-
saniSnavi, gaZvaleba da Semdgomi implantacia up-
roblemodaa SesaZlebeli, aqvs maRali osteoin-
tegraciis unari axladgadanergil titanis kon-
struqciasTan erTad (sur. #1).

Zvlis graftis Semcvlelebi klasificirdeba
maTi warmoSobis mixedviT: autogenuri Zvlis
graftebi, Zvlis transplantaciis Semcvlelebi
(alogenuri- adamianuri warmoSobis, qsenoge-
nuri- cxoveluri warmoSobis) da sinTezuri.
Zvlis) graftis Semcvlelebi mzaddeba nedle-
ulisgan, romelTa Semadgenloba zustad aris
gansazRvruli da romlis xelmisawvdomoba
SeuzRudavia.

alveoluri qedis gadideba klasificirdeba
misi morfologiisa da simZimis mixedviT. Zvlis
moculobis gazrdisTvis SeiZleba gamoyenebuli
iqnes rogorc horizontaluri, aseve ver-
tikaluri augmentacia, xolo haimoris Rrus fsk-
eris gazrdisTvis  - sinus-liftingi (rogorc Ria,
aseve, daxuruli).

Cvens klinikaSi augmentacia sakmaod xSiri
operaciaa, kargi SedegebiT. alveoluri morCis
didi defeqtebis (1 sm da meti) (sur. #2, sur. #3)
mkurnalobam maRali Sedegianoba aCvena arsebul
RruSi titanis WanWikebis dafiqsirebiT da xe-
lovnuri badis gamoyenebiT: maRali stabiliza-
cia kargi Sexorcebis winapirobaa.

alveoluri morCis didi zomis defeqte-
bis mqone 28 pacients Cautarda cisteqtomia da
erT momentad Zvlovani augmentacia WanWikebis
da xelovnuli badis gamoyenebiT. 28 SemTxvev-
idan 2 pacientSi ganviTarda nakerebis gaxsna,
danarCen 26 SemTxvevaSi Zvlovani graftis gada-
nergva iyo efeqturi - rogorc klinikurad, ise
rentgenologiurad (sur. #4). patara defeqteb-
is  (1 sm da naklebi) SemTxvevaSi SesaZlebelia
pirdapir Zvlovani masis Setana, rac ar saWiroebs
damatebiT fiqsacias (sur. #5) (WanWikebis da xe-
lovnuri badis gamoyenebas). aseve, rekomendebu-
lia zemoT aRniSnul qseno- an alografts Sereva
TrombocitebiT mdidar autoplazmaSi, rac,
aseve, aaqtiurebs zrdis faqtors axalgazrda pa-
cientebSi (45 wlamde); yovelive es ki aCqarebs
gaZvalebis process, implantacia ki  adreul va-
daSi xdeba SesaZlebeli.

suraTi #1
alveoluri morCis didi defeqti

titanis safiqsacio saSualebebiT

suraTi # 2 
alveoluri morCis defeqti

(1 sm naklebi) safiqsacio saSuale-
bebis gareSe
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suraTi # 3
alveoluri morCis didi defeqti (1sm da meti)

suraTi # 4
alveoluri morCis didi defeqtis

fiqsacia badis gamoyenebiT

suraTi # 5
alveoluri morCis mcire zomis

defeqti titanis WanWikebis da badis
gamoyenebis gareSe
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The aim of the study was the restoration of large defects
in alveolar ridge of the maxillofacial region by utilizing artifi-
cial bone grafts and investigating its peculiarities, as a com-
mon challenge in clinical practice. The cases described above
clearly highlight the advantages associated with the utiliza-
tion of titanium screws and artificial mesh in the treatment of
large defects (1 cm and more). The treatment of large cysts
revealed injuries and deformities in the alveolar ridge, prompt-
ing patients to seek assistance in eliminating these defects
by making implantation for obtaining high aesthetic outcomes
as well as restoring their nutritional and speech status. In
such cases, primary treatment (such as cystectomy and aug-
mentation) is undoubtedly optimal for both the patient (no
need for repeat surgeries) and the physician, as delayed and
inadequate primary treatment may cause peculiar problems,
such as the mucous membrane growth in the existing defect
and development of fibrotic tissue. All patients underwent a
comprehensive computerized examination of facial bones to
determine a personalized and optimal treatment strategy.
Consequently, the data obtained once again emphasize the
imperative application of a titanium mini-screw or an artificial
mesh in the treatment of the large alveolar ridge defects (1cm
and over) essential for achieving secure tight fixation and
promoting optimal healing.

mokle samecniero mimoxilva

larculiani qeTevan3,  facia lali1,2

orTostatikuri hipotenzia

Tssu, Sinagani medicinis N3 departamenti1;
pirveli sauniversiteto klinika2; aversis
klinika3

Sesavali
orTostatikuri hipotenzia (oh) ganisazRvre-

ba, rogorc arteriuli wnevis mdgradi daqveiTe-

ba (sistoluri 20mm.vw.sv da/an diastoluri

10mm.vw.sv) 5wT mwoliare an mjdomare mdgoma-
reobaSi yofnis Semdeg wamodgomisas, 3 wT-is gan-
mavlobaSi [1]. oh aqveiTebs cxovrebis xarisxs, 2.5-
jer zrdis sinkopes ganviTarebis risks, gan-
sakuTrebiT xanSiSesul populaciaSi. Sesabami-
sad, imatebs invalidobis, avadobisa da sikvdi-
lobis riski. mravali kvleva adasturebs oh-is
kavSirs arteriul hipertenziasTan (SemTxveva-
Ta 13.4-32.1%-Si) [2,3,4].

epidemiologia: oh-is gavrceleba zogad
populaciaSi Seadgens 5-30%-s. ufro xSirad
gvxvdeba xanSiSesul kontingentSi - 70 wlis
zeviT, daaxloebiT 20%-Si, aqedan simptomuria
mxolod 2%. oh Tanabari sixSiriT gvxvdeba axal-
gazrda asakis orive sqesis individebSi, xolo 75w
asakis zeviT misi sixSire mniSvnelovnad imatebs
mamakacebSi [5,6,7].

etiologia:  oh-is etiologia mravalfero-
vania, igi SeiZleba iyos:

- medikamentebiT inducirebuli: oh-is gamom-
wvevad SeiZleba mogvevlinos nebismieri antihip-
ertenziuli medikamenti, Sardmdenebi, nitrate-
bi, fosfodiesTeraza tipi 5 inhibitorebi, an-
tidepresantebi, antiparkinsonuli medikament-
ebi, dofaminerguli agentebi, antiqolinerguli
medikamentebi [8].

- intravaskuluri (totaluri an efeqturi)
moculobis SemcirebiT ganpirobebuli: sisxlde-
na, dehidratacia, diarea, Rebineba, Sardmdeneb-
is gamoyeneba, gulis ukmarisoba [9].

- neirogenuli: pirveladi (parkinsonis da-
avadeba, wminda avtonomiuri ukmarisoba, mravlo-
biTi sistemuri atrofia, levis sxeulebis demen-
cia, ojaxuri disavtonomia, giien-bares sindromi)
[10].

meoradi: Saqriani diabeti, Tirkmlis qroniku-
li daavadeba, esenciuri hipertenzia, ami-
loidozi, autoimunuri daavadebebi, paraneopla-
ziuri sindromi, alkoholizmi, endokrinuli da-
avadebebi da sxva[11].

paTofiziologia: oh-s safuZvlad udevs
kardiovaskuluri da nevrologiuri adaptaciuri
meqanizmebis moSla da xasiaTdeba sxeulis siT-
xis balansis cvlilebaze dagvianebuli pasuxiT
mdgomare poziciaSi gadasvlisas [12,13,14]. xan-
dazmul individebSi SeiniSneba barorefleqse-
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bis, alfa-1 adrenerguli receptorebis sensiti-
urobis daqveiTeba, guliscemis sixSiris pasuxis
Sesusteba. Tanmxlebi diastoluri funqciis dar-
Rveva, miokardiumis damyolobis daqveiTebis
gamo, iwvevs predatvirTvisa da dartymiTi mo-
culobis kidev ufro Semcirebas, periferiuli
winaaRmdegobis araadeqvaturad matebis fonze.
am asakis kontingentSi xSirad aRiniSneba ramde-
nime faqtoris Tanxvedra, maT Soris, antihi-
pertenziuli medikamentebis miReba. xandazmul
kontingentSi, aseve, xSiria postprandialuri
oh, romlis meqanizmad ganixileba sisxlis de-
ponireba Sinagani organoebis venur sistemaSi,
aseve, insuliniT ganpirobebuli periferiuli va-
zodilatacia. postprandialuri hipotenziis
dros arteriuli wnevis vardna aRiniSneba kve-
bidan 15-90 wT-is ganmavlobaSi, gansakuTrebiT,
didi ulufis miRebisas, romelic mdidaria nax-
SirwylebiT [15]. oh iyofa 2 paTofiziologiur
qvejgufad: neirogenuli da araneirogenuli.
neirogenuli oh gamowveulia centraluri an per-
iferiuli avtonomiuri nervuli sistemis dis-
funqciiT. araneirogenuli oh-is mizezia intra-
vaskuluri sisxlis moculobis mniSvnelovani
Semcireba sxvadasxva mizeziT: siTxis arasakma-
risi raodenobiT miReba, diarea, Rebineba, sisx-
ldena, aseve, zogierTi medikamentis miReba (va-
zodilatatorebi, Sardmdenebi) [16].

klinikuri niSnebi: arteriuli wnevis ueca-
ri da mkveTri daqveiTebis miuxedavad, oh
zogjer mimdinareobs usimptomod an minimaluri
simptomatikiT [17]. SeiZleba aRiniSnos Semdegi
Civilebi: Tavbrusxveva, zogadi sisuste an
sisuste mxolod qveda kidurebSi, gulisreva,
mxedvelobis dabindva, daRliloba, Tavis
tkivili, stenokardiuli tkivili, kognituri
funqciebis darRveva, gonebis xanmokle dakarg-
va - sinkope. simptomebi ganpirobebulia cerebru-
li hipoperfuziiT.

diagnostika: oh-is adreuli diagnostika
ukavSirdeba ukeTes gamosavals da gvexmareba
zogierTi garTulebis Tavidan  acilebaSi. pirve-
ladi jandacvis rgols mniSvnelovani adgili
ukavia am mimarTulebiT [18]. oh-is diagnostika
emyareba martiv tests - arteriuli wnevis gazom-
vas mwoliare/mjdomare poziciaSi da Semdeg -
fexze dgomisas. oh-is dros aRiniSneba arteriu-

li wnevis daqveiTeba (sistoluri 20mm.vw.sv da/

an diastoluri 10mm.vw.sv) 5wT mwoliare an
mjdomare mdgomareobaSi yofnis Semdeg wamod-
gomisas, 3 wT-is ganmavlobaSi. TiTqmis 30 welia
sinkopes sadiagnostikod gamoiyeneba daxradi
magidis (Tilt-table) testi. es aris orTostatikuri
stres-testi, riTac fasdeba vazo-vagaluri pa-
suxi sxeulis mdebareobis cvlilebaze - mwo-
liaredan vertikalur poziciaSi gadasvlisas
[19,20]. Tanamedrove testebis saSualebiT Sesa-
Zlebelia avtonomiuri disfunqcis diagnostire-
ba da misi simZimis gansazRvra. standartuli la-
boratoriuli testireba moicavs kardiovaga-

lur, sudomotorul testebs da adrenerguli av-
tonomiuri funqciis Sefasebas. kardiovagaluri
funqciis Sefaseba gulisxmobs guliscemis six-
Siris Sefasebas Rrma CasunTqvisa da valsalvas
manevris sapasuxod. sudomotoruli funqcia
gulisxmobs sudomotoruli aqsonis refleqsuri
testis da Termoregulaciuri oflis gamoyofis
testis raodenobriv Sefasebas. adrenerguli
funqcia fasdeba arteriuli wnevisa da gulisce-
mis sixSiris pasuxiT valsalvas cdaze [21].

diferenciuli diagnozi unda gatardes Sem-
deg daavadebebTan:

- posturaluri taqikardiuli sindromi (pts),
romelsac klinikur niSnebTan (Tavbrusxveva,
wonasworobis darRveva, sisuste, gulisreva,
dispnoe, mxedvelobis dabindva, gulisfriali,
sinkope) erTad axasiaTebs gaxangrZlivebuli ta-
qikardia. pts-s mizezebad ganixileba hipo-
volemia da dabali fizikuri aqtivoba. paciente-
bis umravlesobaSi intravaskuluri sisxlis moc-
uloba Semcirebulia, viTardeba refleqsuri
taqikardia da orTostatikuri tolerantobis
darRveva [22,23].

- refleqsuri sinkope, romelsac aseve uwode-
ben vazo-vagalur, anu neiro-kardiogenul sinko-
pes, xasiaTdeba gamoxatuli prodromiT: saxis
sifermkrTale, oflianoba, gulisreva, mTqnare-
ba, rac gvirgvindeba gonebis xanmokle kargviT.
xSirad, aRiniSneba misi SeuRleba pts-Tan. re-
fleqsuri sinkope gansxvavdeba avtonomiuri
disfunqciisgan, vinaidan am ukanasknelis dros
simpaTikuri eferentuli aqtivoba qronikuladaa
darRveuli da vertikalur poziciaSi gadasvlas
yovelTvis axlavs arteriuli wnevis vardna,
xolo refleqsuri sinkopes dros simpaTikuri
eferentuli vazokonstriqciuli funqciis dar-
Rveva epizodurad xdeba da, Cveulebriv, gamom-
wvevis sapasuxod: emociuri stresi, tkivili da
a.S. saerTo maxasiaTebelTan (hipotenzia) erTad,
orTostatikur da vazo-vagalur sinkopes aqvs
ganmasxvavebeli niSani, kerZod, orTostatikuri
sinkope xasiaTdeba kompensaciuri taqikardiiT,
xolo vazo-vagaluri sinkopes dros, hipotenzi-
asTan erTad, aRiniSneba bradikardia. refleq-
suri sinkopes saxea situaciuri sinkope, romel-
ic aRmocendeba sxvadasxva situaciaSi, mag.: mo-
Sardvis Semdeg, xvelis Sedegad (tussive syncope).
refleqsuri sinkope viTardeba stomatolo-
giuri manipulaciebis, sisxlis aRebis dros,
aseve SeiZleba ganviTardes koronarografiis
Semdeg barZayis saerTo arteriidan kaTeteris
gamoZrobisa da 15-20 wuTiani kompresiis dros da
a.S. [24,25]

- qronikuli orTotatikuri tolerantobis
darRvevas axasiaTebs Tavbrusxveva, wonasworo-
bis darRveva, sisuste, sinkope, romelic vi-
Tardeba xangrZlivad fexze dgomis Sedegad.

- gulis sarqvlovani paTologiiT, kerZod,
aortis an mitraluri sarqvlis stenoziT
gamowveuli sinkope (ZiriTadad, datvirTvisas),
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hipertrofuli obstruqciuli kardiomiopaTiiT
gamowveuli sinkope (ZiriTadad, datvirTvis Sew-
yvetisas myisve an datvirTvis ganmavlobaSi),
bradi- da taqikardiiT mimdinare gulis riTmis
darRvevebiT gamowveuli e.w. riTmogenuli sinko-
pe.

mkurnaloba - oh mkurnaloba moicavs ara-
farmakologiuri da farmakologiuri saSualebe-
bis gamoyenebas. kompleqsuri mkurnalobis mniS-
vnelovani nawilia pacientis informireba pre-
venciuli RonisZiebebis Sesaxeb [26]. prevenciu-
li RonisZiebebi gulisxmobs oh-is maprovocire-
beli faqtorebis Tavidan aridebas: sicxeSi yof-
na, cxeli abazanis miReba, swrafi wamodgoma mwo-
liare da mjdomare mdgomareobidan, didi raode-
nobiT sakvebis miReba, valsalvas msgavsi manevre-
bis Sesruleba (sunTqvis Sekaveba, gaWinTva). ar-
teriuli wnevis matebis xelSewyoba sxvadasxva
fizikuri manevrebis daxmarebiT: fexebis gadaj-
varedineba, sxeulis moxra, Cajdoma, fexis,
mxris, muclis, dundulosa da mTeli sxeulis
kunTebis daWimva. oh-is marTvisas mniSvnelovani
faqtoria fizikuri aqtivoba, vinaidan woliTi
reJimi da dabali aqtivoba warmoadgens misi gan-
viTarebis riskis faqtors. efeqturia kompresi-
uli tansacmlis gamoyeneba. mag.: kompresiuli
windebi, kolgoti, bandaJi. mniSvnelovania, rom
kompresia ganxorcieldes welis midamoze, vi-
naidan periferiuli sisxlis gadanawilebis didi
wili modis Sinagani organoebis cirkulaciaze,
romelic Seadgens mTliani sisxlis moculobis
25%-s mosvenebul mdgomareobaSi. medikamente-
biT inducirebuli oh-is dros mniSvnelovania am
medikamentebis gamovlena da, SesaZleblobis
mixedviT, maTi dozis Semcireba an moxsna.

orTostatikuri tolerantobis Tval-
sazrisiT, mniSvnelovani faqtoria plazmis ade-
qvaturi moculobis SenarCuneba, amitom am
mizniT gamoiyeneba natriumis qloridi (sakveb-
Si, tabletebis saxiT) da didi raodenobiT siTx-
is miReba. sufris marilis rekomendebuli raode-
nobaa 2-3 gr/dReSi. xolo siTxis _ 2-2.5 l/dReSi
[27].

arafarmakologiuri RonisZiebebi xSirad
araefeqturia saSualo da mZime mimdinareobis
oh-is dros da saWiro xdeba medikamenturi mkur-
naloba. fludrokortizoni, sinTezuri mineral-
okortikoidi, farTod gamoiyeneba sawyisi Tera-
piis saxiT. misi moqmedebis principi mdgomare-
obs mocirkulire siTxis moculobis zrdaSi. mas,
aseve,  ukavSirdeba  periferiuli  sisxlZarRve-
bis  mgrZnobelobis mateba kateqolaminebis mi-
marT da simpaTikuri neironebidan norepinefri-
nis gamoTavisufleba. sawyisi doza Seadgens 0.05
mg-s dReSi, miiReba dilis saaTebSi da SeiZleba
gaizardos 0.2 mg-mde dReSi [28, 29].

amerikis SeerTebuli Statebis sakvebisa da
wamlis maregulirebeli saagentos (FDA) mier mo-
wodebulia ori preparati neirogenuli oh-is
dros: alfa-adrenerguli agonisti midodrini da

norepinefrinis prekursori - droqsidopa.
midodrini - periferiuli seleqtiuri alfa -

1-adrenerguli agonisti, FDA-is mier aprobire-
buli pirveli preparati iyo oh-is samkurnalod.
midodriniT mkurnalobisas saWiroa dozis ti-
tracia 2.5-dan 10 mg/mde dReSi 3-jer, maqsimaluri
doza ar unda aWarbebdes 40 mg/dReSi. midodri-
nis miRebidan daZinebamde unda iyos gasuli 4-5
saaTi, rom Tavidan iqnas acilebuli hipertenzia,
romelic dakavSirebulia mwoliare mdgomare-
obasTan - supinaciuri hipertenzia (sh). midodri-
ni ar gamoiyeneba gaukontrolebeli hipertenzi-
is, kardiuli paTologiebi dros [28].

droqsidopa - levodopas identuri sinTezuri
aminomJavaa, damatebuli aqvs hidroqsilis
jgufi. oraluri miRebis Semdeg droqsidopa de-
karboqsilirdeba norepinefrinSi. mkurnaloba
iwyeba 100 mg-iT, Semdgomi titraciiT 600 mg/dRe-
Si 3-jer. droqsidopas SemTxvevaSic, miRebidan
daZinebamde unda iyos gasuli 4-5 saaTi, rom
Tavidan aviciloT oh [29].

atomoqsetini warmoadgens norepinefrinis
ukumitacebis seleqtiur inhibitors da gamoiye-
neba im SemTxvevebSi, roca arafarmaklologiuri
RonisZiebebiT ver miiReba sasurveli Sedegi da
Sratis norepinefrinis done >220pkg/ml. atomo-
qsetini aris usafrTxo preparati, gadaitaneba
kargad da efeqturia oh-is im SemTxvevebSi, roca
norepinefrinis done normaluri an momatebulia.
sawyisi doza Seadgens 10mg dReSi orjer, maqsi-
maluri dozaa 18 mg dReSi orjer [30].

meore rigis kombinaciuri Terapia gulisxmobs
alfa agonistebis (midodrini) gamoyenebas flud-
rokortizonTan kombinaciaSi, aseve, droqsido-
pas gamoyeneba norepinefrinis ukumitacebis in-
hibitorebTan (atooqsetini, venlafaqsini) an mi-
dodrinTan erTad. kombinaciuri Terapia saSu-
alebas iZleva aRniSnuli medikamentebi gamyene-
bul iqnas minimaluri dozebiT [31].

pacientTa mcire nawilSi, roca arafarma-
kologiuri da farmakologiuri mkurnaloba
uSedegoa, ganixileba mkurnaloba eqsperimentu-
li medikamentebiT: vazopresinis analogebi (des-
mopresini), seleqtiuri alfa-2 adrenorecepto-
rebis antagonistebi (iohimbini), adenozinis va-
zotilatatoruli receptorebis blokatori (ko-
feini), dopaminis vazodilatatoruli da natri-
urezuli efeqtis inhibitorebi (dopaminis anta-
gonistebi).

daskvna: Zalze mniSvnelovania cnobierebis
amaRleba oh-is Sesaxeb, misi diagnostikisa da
mkurnalobis Tanamedrove gamowvevebsa da mo-
mavlis perspeqtivebze yuradRebis gamaxvileba,
vinaidan oh-m SeiZleba seriozuli gavlena iqo-
nios avadobasa da sikvdilobaze.
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SHORT SCIENTIFIC REWIEW
SUMMARY

Lartsuliani Ketevan3, Patsia Lali1,2

ORTHOSTATIC HYPOTENSION

TSMU, DEPARTMENT OF INTERNAL MEDICINE N31; FIRST
UNIVERSITY CLINIC2; AVERSI CLINIC3

Our review presents orthostatic hypotension (OH), which

is defined as a reduction of systolic blood pressure of 20 mm

Hg and/or diastolic blood pressure of 10 mm Hg within
3 minutes of standing after being supine. OH is common in
elderly people and is associated with syncope, falls, frac-
tures, and increased morbidity, leading to functional impair-
ment and hospitalization. The prevalence of OH is age de-
pendent, ranging from 5% in patients <50 years of age, in
individuals over 70 years of age more than 20% can be
affected. Postural change in blood pressure (BP) is associat-
ed with cardiovascular disease events and is now recog-
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nized as an independent risk factor for cardiovascular mor-
bidity and mortality. Epidemiological studies have reported
associations of OH with coronary artery disease, stroke, and
heart failure. The presence of OH doubles the risk of devel-
oping chronic kidney disease. Most patients with orthostat-
ic hypotension either have no symptoms or nonspecific
symptoms, and therefore, screening BP should be taken in
all patients with risk factors. Despite being largely asymp-
tomatic or with minimal symptoms, the presence of OH inde-
pendently increases mortality and the incidence of myocar-
dial infarction, stroke, heart failure, and atrial fibrillation. It
substantially reduces quality of life. In normal subjects, be-
cause of an autoregulatory mechanism, the BP shows mini-
mal variation with posture-dependent changes. In most hy-
pertensive patients without autonomic nervous dysfunction,
the postural BP changes are also minimal. Failure of these
compensatory mechanisms results in OH. Evaluation of sus-
pected OH begins by identifying reversible causes and un-
derlying associated medical conditions.

We outline the prevalence and etiology of OH in the
general population, its relationship with morbidity and mor-
tality, propose a diagnostic and therapeutic algorithm, and
delineate current challenges and future perspectives.

klinikuri  SemTxvevis aRwera

mamalaZe marine, sanoZe lia,
ustiaSvili manana

revaskulacia, rogorc kbilis
Camouyalibebeli mwvervalis mqone
fesvTa mwvervalebis daxurvis
Tanamedrove meTodi  (klinikuri
SemTxvevis aRwera)

Tssu, odontologiis departamenti

dausrulebeli apeqsogenezis mqone mudmiv
kbilTa endodontiuri mkurnaloba Tanabari
gamowvevaa rogorc eqimis, ise pacientisTvis.
aseT kbilTa pulpis kamera farToa, apikaluri
xvreli ki - Ria. aseT kbilebs Txeli kedlebi
aqvT, ris gamoc maRalia magari qsovilebis mote-
xilobisa da kbilis Rrus kontaminaciis riski.
yovelive ki negatiurad aisaxeba mkurnalobis
prognozze. dausrulebeli apeqsogenezis mqone
kbilTa mkurnalobis erTaderT meTodad  mrava-
li wlis manZilze apeqsifikacia iTvleboda,
romelsac Tan axlda mravali garTuleba [1]. es
procesi nekrozuli pulpis mqone kbilis fesvis
arxSi kalcificirebuli barieris (xidakis) Camo-
yalibebis SesaZleblobas gulisxmobs. apeqsi-
fikaciis mizani da saboloo Sedegi fesvis mwver-
valis im doneze daxurvaa, ra etapzedac Sewyda
pulpis cxovelmyofeloba da dazianda zrdis
zona [11].

mravali wlis manZilze mkurnalobis am me-

Tods kalciumis hidroqsidis   Semcveli prepa-
ratebis arxSida SetaniT da/an apikaluri xvre-
lis MTA-is (mineral trioqsid agregatis) saSu-
alebiT cdilobdnen. apeqsifikaciis mTeli arsi
periapeqsur sivrceSi dento-cemento-osteoci-
tebis mobilizaciis Sedegad formirebuli kbi-
lis axali qsovili iyo, rasac hermetulad unda
daexura mikroorganizmebis martivad SeWrisTvis
arsebuli farTo da dabalmineralizebuli fora-
men major [6]. meTodis upirveles naklad udavod
iTvleba arxis kedlebis is pirveladi siTxele,
rac pulpis aqtivobis Sewyvetis periodSi iyo. es,
Tavis mxriv, kbilis statikis Sesustebisa da mik-
robTa invaziis safuZvels qmnis [8].

meore mxriv, saeWvod Cans is faqtoric, rom
Tuki apeqsifikaciis stimulirebisTvis mowode-
buli saSualebebi apikalur midamoSi kalci-
ficirebul  (an iqneb SemaerTebelqsovilovan)
bariers  (Zvals an Zvlis magvar qsovils)  osteo-
dentinis, uujredo da ujreduli cementis sa-
SualebiT „aSeneben”, ratom ar xdeba msgavsi qso-
viliT arxis Txeli kedlebis gasqeleba.

mesame, ra udevs safuZvlad MTA-sa da Ca(OH)
2
-

is Semcveli preparatebis trigerul faqtorebad
qcevas dento-cemento-osteocitebis stimu-
lirebisTvis? apeqsifikaciis procesis stimu-
lirebisTvis mxolod zemoaRniSnuli preparate-
bis gamoyenebiT Catarebuli mravalricxovani
mkurnalobis SedegTa analizma mravali waru-
matebeli SemTxveva da garTuleba gamoavlina [4].
zemoaRniSnuli daedo safuZvlad kbilis fesv-
Ta Camoyalibebis axali gzebisa da saSualebebis
Ziebas, rac ufro keTilsaimedo klinikuri Sede-
gis miRwevisTvis gamodgeboda.

dReisTvis araformirebuli fesvebis mqone
mudmiv kbilTa mkurnalobis axal midgomad re-
vaskulacia moiazreba. is ganixileba, rogorc
apeqsifikaciis Tanamedrove varianti [2,5].

2000 wlidan revaskulacia apeqsifikaciis erT-
erT meTodad ganixileba. meTodi efuZneba nar-
Cen pulpasa (pulpis nawilobrivi gangrenis
SemTxvevaSi) da periodontis qsovilebSi arsebu-
li Rerovani ujredebis diferenciaciis unars,
moaxdinon uxvad vaskulizebuli cocxali Sema-
erTebeli qsovilis produqcia [12].

umwifar kbilTa revaskulaciis koncefcia ar
moiazrebs pulpis regeneracias. pulpis regene-
racia gulisxmobs dazianebuli da dakarguli qs-
ovilebis Canacvlebas maTi identuri ujrede-
biT. umwifar kbilTa revaskulacia  ki gulisxmobs
periapikaluri midamos umwifar ujredTa inva-
ginacias fesvis arxis mimarTulebiT.

dReisTvis  revaskulaciis ramdenime Teoria
arsebobs.  pirveli efuZneba periapikaluri mul-
tipotenciuri ujredebis aqtivobas, romelTac,
SeswevT ra fibroblastebad da cementoblas-
tebad transformaciis unari, SeuZliaT uzrun-
velyon apikaluri xvrelis daxurva da dentinis
kedlebis gasqeleba.

meore Teoriis Tanaxmad, pulpaSi narCen Re-
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rovan ujredebs, romlebic uxvad arian denti-
nis kedlebSi, aqvT unari transformirdnen  od-
ontoblastebis msgavs ujredebad da Sedegad
kbilis magari qsovilebis msgavsi struqturebi
Seqmnan. mesame Teoria dReisTvis yvelaze sar-
wmunoa da efuZneba apikaluri dvrilis Rerovani
ujredebis proliferacias sisxlis koltis saSu-
alebiT, maT transportirebas da Cazrdas fes-
vis arxis mimarTulebiT [7].

revaskulaciis procesze saubrisas mxed-
velobaSi unda iqnas miRebuli zrdis faqtore-
bic, romlebic uxvadaa sisxlis koltSi da den-
tinis kedlebSi. miuxedavad zemoCamoTvlili
hipoTezebisa, revaskulaciis zusti meqanizmi ar
aris bolomde cnobili. Tumca, eWvgareSea
hertvigis epiTeluri garsis Rerovani ujredeb-
is, rogorc procesis iniciatoris roli. umwifari
kbilebi maTi farTo, Ria apeqsiTa da mokle fes-
vebiT ufro kargad eqvemdebarebian revasku-
laciis meTodiT mkurnalobas, vidre kbilebi,
romelTa apeqsis diametri 1 mm-ze naklebia [10].

umwifar kbilTa revaskulaciis meTodiT
mkurnaloba endodontiuri procedurebis
garkveul Tanmimdevrobas da gansxvavebuli pro-
tokolis dacvas moiTxovs. revaskulaciis efeq-
turobas  sami umTavresi faqtori gansazRvravs:
fesvis arxis srulfasovani dezinfeqcia, sisxlis
koltis arseboba da kbilis gvirgvinis hermetu-
li restavracia. gasaTvaliswinebelia zogadi
faqtorebic, pacientis Tanmxlebi daavadebebi,
cxovrebis xarisxi, Cvevebi da imunuri sistemis
mdgomareoba [3].

revaskulaciis meTodis saWiroeba yvelaze
xSirad dentaluri travmis dros dgeba dRis wes-
rigSi. aseTi SemTxvevebi ki bavSvTa da mozardTa
asakSi gansakuTrebiT xSiria. mudmivi, magram jer
kidev bolomde Camouyalibebeli kbilebis trav-
ma xSirad xdeba maTi dakargvis mizezi, rac, bav-
Svisa da misi mSoblebis stresTan erTad, cari-
eli, ukbilo sivrcis SevsebisTvis saWiro me-
Todebis SerCevasTanaa dakavSirebuli. swored
amitom, revaskulaciis meTodi travmis Sedegad
dazianebuli kbilebis SenarCunebisTvisaa mo-
wodebuli. mizanmimarTuli da zedmiwevniTi si-
zustiT Sesrulebuli klinikuri procedurebi
kbilis SenarCunebas da misi funqciobis aRdge-
nas uwyobs xels. meTodi teqnikurad ar aris rTu-
lad Sesasrulebeli. sirTuleebi Tavs iCens
travmis marTvis procesSi da mkurnalobis swori
strategiis gansazRvris dros. dentaluri trav-
ma yovelTvis dakavSirebulia pacientis
stresTan, tkivilTan da Zlier SiSTan. Tanmxle-
bi piri, romelic yvelaze xSirad erT-erTi mSo-
belia,  Sewuxebulia da Relavs am dros. zemo-
CamoTvlili arTulebs pacientTan da mis mSo-
belTan efeqturi komunikaciis process. yba-
saxis midamos uxvi sisxlmomaragebis da bavSvTa
asakSi faSari rbili qsovilebis gamo dentaluri
travma incidentis dasawyisSi  ufro seriozulad
gamoiyureba, vidre is realuradaa [13,14,].

dentaluri travmis mqone pacientTa mkur-
nalobis dawyebamde aucilebelia gamokvlevis
protokolis zusti dacva: sadiagnostiko ren-
tgenografireba, fotodokumentireba, cen-
tralur okluziaSi kbilTa Tanafardobis gan-
sazRvra, travmis miRebisa da klinikaSi momar-
Tvis drois dadgena, dazianebis mizezisa da adg-
ilis codna.

zemoTqmulidan gamomdinare, sainteresod
miviCnieT im klinikuri SemTxvevis aRwera,
romelic travmis gamo dazianebuli, Camouyali-
bebeli mwvervalis mqone kbilis mkurnalobas ex-
eba revaskulaciis meTodiT [ 9].

9 wlis biWma skuteris marTvisas nikapis, tu-
Cebis da frontaluri kbilebis midamoSi Zlieri
meqanikuri travma miiRo. momxdaris gamo bavSvi
gadaiyvanes Tssu-is givi Jvanias saxelobis pedi-
atriis akademiur klinikaSi (sur. #1) dazianebu-
li iyo nikapi, zeda da qveda tuCi, centraluri
saWreli kbilebis saproeqciod gardamavali
naoWi. aRiniSna 1.1 da 2.1 kbilTa eqstruzia.

suraTi  #1
klinikuri suraTi hospitalizaciisas

suraTi  #2
klinikuri suraTi travmis   miRebidan
14 dReSi

klinikaSi pacients Cautarda pirveladi dax-
mareba, moxda kanisa da lorwovani garsis Wri-
lobebis damuSaveba, frontaluri kbilebis re-
pozicia da maTi fiqsacia metalis artaSniT. pa-
cientis sakontrolo viziti 2 kviris Semdeg
Tssu-is apolon uruSaZis saxelobis stoma-
tologiur klinikaSi daigegma (sur. #2). gamok-
vleviT aRmoCnda: 1.1 da 2.1 kbilebis midamoSi al-
veoluri da marginaluri RrZilis hiperemia,
msubuqi cianozi, 1.1-is retruzia, Tumca stati-
ka - mdgradi.

pacients Cautarda segmenturi kompiuteru-
li tomografia: 1.1-is fesvs araformirebuli
apeqsi hqonda, aReniSneboda fesvis Txeli
kedlebi, alveolis kortikaluri firfitis
araerTgvarovneba da mwvervalis midamoSi Zvlis
struqturisa da fesvis mwvervalis zogierTi
ubnis Semoufarglavi rezorbcia (sur. #3).
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suraTi #3
segmenturi kompiuteruli tomografia mkurnalobis dawyebamde

(frontaluri, sagitaluri, horizontaluri Wrili da Zvlovani struqtura)

suraTi #4
arxis apikalur mesamedSi moTavsebuli

Biodentine-s sacobi

  24 saaTis Semdeg pacienti dagegmil me-3 vi-
zitze gamocxadda. droebiTi bJenis  mocilebis
Semdeg arxis Seuvsebeli nawili Txevadi  Gutta-
Percha-iT SevavseT (Backfill technique BeeFill 2in1) gvir-
gvinovani nawilis restavracia ki kompoziciuri
sabJeni masaliT Estelite ASTERIA (Tokuyama  Dental)
movaxdineT.

mkurnalobis dasrulebidan 6 TveSi pacients
ganmeorebiTi kvleva Cautarda. mas Civilebi aRar
hqonda. kbilis feri stabilurad SenarCunda,
gardamaval naoWs da marginaluri RrZilis lor-
wovans Ria vardisferi hqonda. RrZili kargad
iyo integrirebuli kortikalur firfitasTan
(sur. #5).

 pacientis mSoblisgan informirebuli Tan-
xmobis miRebis Semdeg daigegma 1.1-is mkurnalo-
ba revaskulaciis meTodiT.

adgilobrivi gautkivarebisa (Sol.Mepivastesin
3%) da kbilis izolaciis Semdeg Catarda 1.1 kbi-
lis Rrus preparireba. periapikaluri ubnis Re-
rovani ujredebis dazianebis Tavidan asacile-
blad fesvis arxis meqanikuri damuSaveba ar gan-
xorcielda. ZiriTadi aqcenti gakeTda zedmi-
wevniT irigaciaze. am mizniT gamoyenebul iqna
2,5% Na0Cl-is 20ml, 17% EDTA, 0,5ml da gamoxdili
wyali 5ml. Na0Cl-is aqtivacia ganxorcielda endo-
aqtivatoris  (EDI, VDW)  damzogveli gamoyenebiT.
arxis gamoSrobis Semdeg sanaTurSi kalciumis
hidroqsidis naxvevi (Ca(OH)

2
-is fxvnili da

gamoxdili wyali, 3:1) apikaluri gasasvlelidan
koronarulad 4mm-is dacilebiT moTavsda. kbili
droebiT  kompozitiT daixura.

pirveli vizitidan 3 dReSi, sakontrolo
Semowmebisas alveolur RrZilsa da gardamava-
li naoWis lorwovan garss janmrTeli feri
daubrunda.

mkurnalobis dawyebidan 1 kviraSi (me-2 vizi-
ti) endodontiuri irigaciis protokolis
dacviT Catarda arxis periapikaluri ubnis „gaRi-
zianeba” sisxldenisa da „sasurveli” sisxlis
koltis Camosayalibeblad. sisxldenidan 15 wuT-
Si, roca sisxlis kolti ukve formirebuli iyo
masze movaTavseT TrombocitebiT mdidari fi-
brini - hemostatiuri Rrubeli (PRF). Rrublis
adaptaciis Semdeg momzadda Biodentine-is (Sept-
odont) pasta, romelic fesvis arxSi SevitaneT
apeqsidan 4mm-iT daSorebul siRrmeze. bioden-

tiniT Seqmnili apikaluri sacobis simkvrivis
Semowmebis  Semdeg kbili droebiT, kompozitiT
daixura (sur.#4).
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  suraTi #5
mkurnalobidan 6 Tvis Semdeg

suraTi #6
segmenturi kompiuteruli tomografia mkurnalobidan 6 Tvis  Semdeg (frontaluri,

sagitaluri, horizontaluri Wrili da Zvlovani struqtura)

ganmeorebiTma segmenturma kompiuterulma
tomografiam periapikalur qsovilebSi pa-
Tologiuri cvlilebebi ar gamoavlina. aRiniSna
kbili 1.1-is periapikalurad Zvlovani qsovilis
da kortikaluri firfitis arqiteqtonikis aRd-
gena, gamoikveTa fesvis mkveTri osifikacia, fes-
vis arxis mwvervalovani nawilis daxurviT. aRin-
iSna fesvis kedlebis gasqeleba, maTi mkafio kon-
turebi da alveolur ZvalSi gamokveTili inte-
gracia (sur.# 6). Tu pacientis 6 Tvis Semdgom CT
kvleviT miRebul informacias pirvelad mdgo-
mareobas SevadarebT, naTeli gaxdeba revasku-
laciis meTodis efeqturoba (sur.#7), rac am me-
Todis klinikaSi farTod danergvis realur Sanss
iZleva.
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                                      a                                                             b

suraTi #7
segmenturi kompiuteruli tomografia
a. mkurnalobis dawyebamde
b. TvalsaCino progresi mkurnalobidan 6 TveSi

5. Iwaya  et .al – Revascularization of an inmature perma-
nent tooth with apical periodontics and sinus tract.  Dental
Traumatology 2001, N17, p.185-187

6. J.A. Petrino., K.K.Boda ., S. Shargurger. et.al Challeng-
es in regenerative endodontics: a case series J. of Endodon-
tics 2010, N36, p.536-541

7. M. Albuquerque., J. Nagata., A Soares. Pulp revascu-
larization: an alternative treatment to The apexification of
immature teeth. RGO- Revista Gaucha de odontologia, 62(4).
2014  https://doi.org/10.1590/1981-8637201400040000082673

8. M.Mamaladze., L. Sanodze., M. Ustiashvili.  Endodon-
tic Treatment of The Tooth with an Unformed Apex by the
Method of Revascularization. Collection of Scientific Works
of Tbilisi State Medical University. Vol.54, 2021-09-15.  Re-
trieved from https://journals.4science.ge/index.php/CSW/
article /view/705

9. M. Mamaladze., M. Ustiashvili., L. Sanodze., G. La-
buchidze. Isolation of dentin tissue by   using   a new liner
Biodentine at  management of simulated experimental  caries.
Georgian Medical. News june 2014 #6 (231), 22-28

10. M.Namour., S Theys.. Pulp Revascularization of Im-
mature Teeth: A Review of the Literature and Proposal of a
New Clinical Protocol. The Scientific World journal, 2014.
doi: 10.1155/2014/737503

11. Ì. Ó. Í. Chen., K. L. Chen et. al Îòâåò íåñôî-
ðìèðîâàííû ïîñòîÿííûõ çóáîâ ñ èíôèöèðî-
âàííîé íåêðîòèçèðîâàííîé ïóëüïîé è àïè-

pacientis morigi sakontrolo Semowmeba
mkurnalobis dasrulebidan 1 wlis Semdegaa
dagegmili,  rac, revaskulaciis Sedegis regis-
traciasTan erTad, ukve kbilis esTetikuri
parametrebis gaumjobesebis meTodTa SerCevaze
fiqrsac gulisxmobs.

literatura:

1. A. Wirkstrom., M. Brundin., MF. Lopez et. al. What is
the best long-term treatment modality for immature perma-
nent teeth with pulp necrosis and apical periodontitis? Pae-
diatr Dent. 2021, jun 8. doi: 10.1007/s40368-020-00575-1. On-
line ahead of print. PMID: 33420674

2. CW. Mittmann, E. Kostka, H. Ballout et al. Outcome of
revascularization therapy in traumatized immature incisors.
Oral Health. 2020 jul 14;20(1):207. Doi:10.118/s12903-020-
01193-5. PMID:32664918

3. G. Rossi-Fedele., B. Kahler., N.Venkateshbabu. Limited
evidence suggests benefits of single visit Revascularization
endodontic procedures- a systematic review. Braz Dent J
2019

4. GF,Nikoloso., GM, Goldenfum., TDSD. Pizzol  et al.
pulp revascularization or apexification for Treatment of im-
mature necrotic permanent teeth: systematic review and meta-
analisis. J Clin  pediatr  Dent 2019; 43: 305-13



89

êàëüíûì àáñöåññîì íà ïðîöåäóðó ðåâàñêóëÿðè-
çàöèè - International Endodontic Journal 2011, N45, p.294-
305

12. Y.Xie., F.Lu., Y.Hong., J.He., Y.Lin. Revascularization
versus  apexification for treatment of immature teeth based
on periapical healing and root development: A systematic
review and  meta-analysis. European journal of Pediatric
Dentistry, DOI 10. 23804/ejpd.2021.22.03.6

13. W. Chen, J. Zhang, Xi Xuena, G Han, L.Liu. Efficacy
of calcium hydroxide and chlorhexidine in pulp  Revascular-
ization after trauma in young permanent tooth. Pak J Pharma
Sci 2020; 33: 441-444

14. W. van Driel. Managing dental trauma. Journal of the
European section international college of dentists 2022

CLINICAL CASE REVIEW
 SUMMARY

Mamaladze Marine, Sanodze Lia, Ustiashvili Manana

REVASCULARIZATION AS A
CONTEMPORARY METHOD OF ROOT
APEX CLOSURE OF TEETH WITH
INCOMPLETE APEX FORMATION
(DESCRIPTION OF THE  ClINICAL
CASE)

TSMU, DEPARTMENT OF ODONTOLOGY

Endodontic treatment of permanent teeth with incom-
plete apex formation is a challenge for both the dentist and
the patient. The pulp chamber of this kind of teeth is wide
and the apical opening is open. These teeth have thin walls,
so there is a high risk of hard tissue fractures and contamina-
tion of the tooth cavity. All these factors may have a nega-
tive impact on the treatment prognosis.

Nowadays, revascularization is considered a new ap-
proach to the treatment of permanent teeth with unformed
roots. Revascularization of immature teeth involves the in-
vagination of undifferentiated cells of the periapical area to-
wards the root canal.

A young male patient, 9, received severe mechanical trau-
ma to his chin, lips and anterior teeth while riding a scooter.
The patient had alveolar and marginal gingival hyperemia in
the area of teeth 1.1 and 2.1, cyanosis, and retrusion of tooth
1.1. Tooth 1.1 was treated using revascularization in full com-
pliance with the treatment protocol.

Six months after treatment, a repeated segmental CT-scan
revealed no pathological changes in the periapical tissues.
The scan showed restoration of the architectonics of peri-
apical bone tissue and cortical plate of tooth 1.1 as well as
apparent ossification of the root and closing of the apical
part of the root canal. The root walls were thickened, with
clear contours and pronounced integration into the alveolar
bone.

A follow-up evaluation of the patient is scheduled a year
after the end of the treatment.

megreliSvili Tamara1,2,  miqaZe ia1,2,
paWkoria elene1,2,  boWoriSvili Tea1,3,
imnaZe Tamar1,3

Tanamedrove etapze leptospirozis
klinikur-epidemiologiuri
Taviseburebebi saqarTveloSi

Tssu, infeqciur sneulebaTa departamenti1;
ssip Tssu-is pirveli sauniversiteto klinika2;
Sps Tssu-is da ingoroyvas maRali samedicino
teqnologiebis sauniversiteto klinika3

aqtualoba: leptospirozi erT-erT yvelaze
gavrcelebul zoonozur infeqcias warmoadgens
msoflioSi. misi gavrceleba upiratesad damaxa-
siaTebelia subtropikuli da tropikuli are-
alebis qveynebSi. evropaSi aRniSnuli infeqcia
SedarebiT naklebadaa gavrcelebuli da ava-
dobis maCvenebuli Seadgens 0.13 (100 000-ze). Tum-
ca, zogjer fiqsirdeba avadobis momateba epi-
dafeTqebis saxiT zogierT qveyanaSi, mag., 2010
wels rumineTSi dafiqsirda leptospirozis 181
SemTxveva. leptospirozis gamomwvevia paToge-
nuri Leptospira interrogans, romelsac 250-ze meti
serovari gaaCnia da 25 serologiur jgufSia gaer-
Tianebuli. leptospirebis  rezervuars buneba-
Si garkveuli cxovelebi warmoadgenen.  maT,
rezervuarebis Secvlis unaris gamo, SeuZliaT
gavrcelebis arealis cvalebadoba. swored ami-
tom, daavadebas axasiaTebs bunebrivi da anTro-
purguli kerebis Seqmna garkveul teritoriaze.
klinikur mimdinareobaSi leptospirozs axasi-
aTebs rogorc siyviTliT, ise usiyviTlo da,
aseve, poliorganuli dazianebiT mimdinare
formebis varireba. daavadebis laboratoriuli
diagnostika eyrdnoba serologiur meTods,
ELISA-analizs, romelic warmoadgens sarwmuno,
specifikur sadiagnostiko meTods Tanamedrove
etapze (1,4,6).

saqarTveloSi leptospirozis SemTxvevebis
registrireba-Seswavla me-20 saukunis 50-ian
wlebSi daiwyo. daavadebis gamomwvevad gvevline-
bodnen Semdegi  serovarebi: L. automualis, L. man-
karsto, L. wolffii, L. canicola. leptospirozis sixSiris
mkveTri zrda dafiqsirda 2011 w-dan avadobis
maCvenebeli - 1.81 (sur. #1).

leptospiroziT daavadebul pacientebSi,
2013-16ww Catarebuli kvlevis SedegebiT, gamov-
linda, rom mamakacebi ufro xSiri avadoben, vi-
dre qalebi (78,6% da 21.4%, Sesabamisad). pacient-
Ta asaki meryeobda 15-80 wlamde. pacientebis
umetesobas regionebis macxovreblebi warmoad-
gendnen - 64.35%, roca qalaqis macxovreblebi 2-
jer naklebad inficirdebodnen da Seadgendnen
-35,1 %-s. inficirebis mizezi amoucnobi darCa -
91.1%-Si, xolo 8.9%-Si ukavSirdeboda wyalsat-
evebSi banaobas. pacientebi hospitalizebuli
iyvnen daavadebis dawyebidan 1 kviris ganmavlo-
baSi (cxeleba, zogadi intoqsikaciis simptomebi).
siyviTliT da usiyviTlo formebis sixSire TiTq-
mis Tanabari iyo (44.6% da 55.4% Sesabamisad).
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siyviTliT mimdinare leptospirozis dros di-
agnostirdeboda hepatiti, maTgan 48.2%-Si da-
avadebis mZime mimdinareobas ganapirobebda
Tirkmlis mwvave ukmarisobis ganviTareba. sisx-
ldenis epizodebi: cxviridan, RrZilebidan, Re-
bineba sisxliani masebiT registrirdeboda iSvi-
aTad - 5.3%-Si, pnevmoniiT mimdinareoba, aseve,
iSviaTi iyo - 3.6%-Si. centraluri nervuli siste-
mis (cns) dazianeba, meningealuri sindromis gan-
viTarebis saxiT, daregistrirda erTeul SemTx-
vevebSi (3.6%). laboratoriuli kvlevebis mixed-
viT, sisxlis klinikuri analizSi: leikocitozi,
neitrofilozi, aCqarebuli eds-i. RviZlis fun-
qciur sinjebSi cvlilebebi gamoxatuli iyo bi-
lirubinemiis (orive fraqciis xarjze), alt, ast,
ggt - fermentebis elevaciiT (2,3,5,6).

kvlevis mizani da meTodebi: kvlevis mi-
zans Seadgenda Tssu-is pirvel sauniversiteto
klinikaSi, kovid-19 virusuli pandemiis Semdeg,
gaxSirebuli sxvadasxva etiologiis cxelebiT
mimdinare daavadebebis jgufSi leptospirozis
gamovlena, saTanado serologiuri analizis
gamoyenebiT. pacientTa SerCevis dros gaTva-
liswinebuli iyo klinikuri, epidemiologiuri da
anamnezuri monacemebi. diagnozis dasazuste-
blad gamoiyeneboda serologiuri kvlevis ana-
lizis ELISA-meTodi, romelic tardeboda „luga-
ris” laboratoriaSi. leptospirozis diagnozi
dasturdeboda Ig M sadiagnostiko titris Sem-
TxvevaSi. saeWvo SemTxvevis dros, specifikuri
IgM zRvruli Sedegis miRebisas, diagnozis veri-
ficireba xdeboda ganmeorebiTi analizis Cata-
rebiT wyvil SratSi. 2023 wlis ianvari-ivnisis
TveebSi gamokvleuli iyo 62 pacienti, romelT-
ac aReniSneboda gaxangrZlivebuli cxeleba (5
dReze met xans, kataruli movlenebis gareSe).
serologiuri analiziT, IgM sarwmuno titriT,
leptospirozis diagnozi dadasturda 40 SemTx-

vevaSi (64.5%). mamakacTa da qalebis raodenoba
Seadgenda SemTxvevaTa 44-71%, da 18-29%, Sesa-
bamisad. pacientTa asaki meryeobda 17-dan 80
wlamde. TiTqmis Tanabri iyo SemTxvevebi qala-
qis da  regionebis macxovreblebSi (32-51.6% da
30-48.3%, Sesabamisad).

Sedegebi: leptospirozis klinikuri mim-
dinareoba xasiaTdeboda Semdegi klinikuri sin-
dromebiT:  pnevmonia, siyviTlis sindromiT mim-
dinare veilis daavadeba, cns-is dazianebiT mim-
dinare nevrologiuri daavadeba. maTgan yvelaze
xSiri iyo pnevmoniiT mimdinareoba (22-35.5%). Se-
darebiT naklebad registrirdeboda siyviTliT
da cns dazianebis simptomebiT mimdinare Sem-
Txvevebi - 12,9-12,9%, Sesabamisad. unda aRiniS-
nos, rom leptospirozis diagnozi daudastur-
da 8 pacients gaxangrZlivebuli cxelebiT, ka-
taruli simptomebis gareSe (12.9%) (5,6,8).

pnevmoniis sindromiT mimdinare pacientebs,
13 SemTxvevaSi daavadebis mZime mimdinareobis
gamo, dinamikaSi ganuviTardaT sunTqvis mwvave
ukmarisobiT garTuleba (smu), ris gamoc dasWir-
daT oqsigen-mxardaWera reanimaciul departa-
mentSi (59.09%). maTgan 4 SemTxvevaSi daavadebis
mZime mimdinareoba dinamikaSi garTulda Tirkm-
lis mwvave ukmarisobis (Tmu) ganviTarebiT
(18.1%).

siyviTliT mimdinare 8 (12.9%) SemTxvevaSi
veilis daavadebiT pacientebSi ganviTarda po-
liorganuli dazianebis sindromi, 5 SemTxvevaSi
(62.5%) RviZlis mwvave ukmarisobis da Tirkmlis
mwvave ukmarisobis CamoyalibebiT. unda aRiniS-
nos, rom 8 SemTxvevaSi, cns simptomebis gamov-
linebisas, diagnostirebuli iyo meningitis, me-
ningoencefalitis, meningomielitis da cere-
brovaskuluri sindromis - hemoragiuli insul-
tis erTeuli SemTxveva.  yvela am pacientTan
Catarda lumbaluri punqcia da liqvoris ana-

suraTi #1
leptospiroziT avadoba saqarTveloSi 1970-2023ww. (NCDC monacemebi)
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lizma daadastura baqteriuli infeqciis diag-
nozi (liqvorSi maRali citozi, pleocitozi -
neitrofiluri).

leptospirozebis klinikur-epidemi-
ologiuri maxasiaTeblebis Sedarebam (2013-2015
ww da 2023w monacemebis mixedviT) gamoavlina
garkveuli cvlilebebi rogorc klinikuri vari-
antebis sixSiris, aseve  epidemiologiuri Tavise-
burebebis mxriv. kerZod, raionis da qalaqis macx-
ovreblebSi leptospirozis SemTxvevebi regis-
trirdeboda TiTqmis erTnairi sixSiriT -51.6%,
da 48.3%, Sesabamisad, wina periodisgan gansxvave-
biT, rodesac raionis macxovreblebSi lep-
tospirozis sixSire 64.3% Seadgenda, rac
sagrZnoblad meti iyo qalaqis macxovreblebTan
SedarebiT (35.7%). aseve mkveTrad momatebulia
usiyviTlo formebis sixSire (55.4%-87.1%, Sesa-
bamisad, p<0.001). klinikuri variantebis Sedare-
bam gamoavlina usiyviTlo formebis pnevmoniiT
mimdinareobis sixSiris sarwmunod momateba
(3.6%-dan 35.5%-mde, p<0.001) (9,10,).

daskvna: miRebuli Sedegebis analizma gviCve-
na, rom leptospirozis zogierTi klinikuri da
epidemiologiuri maxasiaTebeli Secvlilia Ta-
namedrove etapze,  ris gamoc  sayuradReboa ram-
denime Taviseburebis aRniSvna:

daavadebam gadmoinacvla urbanul arealSic,
rac mis ufro farTe gavrcelebaze miuTiTebs,
leptospirozis generalur simptoms gaxangr-
Zlivebuli cxeleba da intoqsikaciuri sindromi
warmoadgens, kataruli simptomebis gareSe.   daa-
vadebis mimdinareobaSi xSiria  qveda sasunTqi
gzebis dazianebiT mimdinare pnevmoniis sindrom-
isTvis damaxasiaTebeli klinikuri suraTis  gan-

viTareba. mZime mimdinareobis garTulebas
sunTqvis mwvave ukmarisobis ganviTareba war-
moadgens (11).

 erTeul SemTxvevebSi  leptospirozis mim-
dinareoba xasiaTdeboda mxolod gaxangrZlive-
buli cxelebiT, zomieri  intoqsikaciiT, kataru-
li simptomebis da poliorganuli dazianebis gan-
viTarebis gareSe.

kvlevis Sedegebis gaTvaliswinebiT, reko-
mendebulia, gaxangrZlivebuli cxelebiT mim-
dinare daavadebebis SemTxvevaSi leptos-
pirozze serologiuri analizis Catareba eti-
ologiuri diagnozis dadgenis mizniT, epidemi-
ologiuri anamnezis  gaTvaliswinebiT. aRniSnu-
li ganapirobebs adeqvaturi mkurnalobis dro-
ulad Catarebas SesaZlo garTulebebis
profilaqtikis mizniT.
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SUMMARY

Megrelishvili Tamara1,2, Mikadze Ia1,2, Pachkoria Elene1,2,
Bochorishvili Tea1,3, Imnadze Tamar1,3

CLINICAL-EPIDEMIOLOGICAL
FEATURES OF LEPTOSPIROSIS IN
GEORGIA AT THE MODERN STAGE

TSMU, DEPARTMENT OF INFECTIOUS DISEASES1; TSMU,
THE FIRST UNIVERSITY CLINIC2; TSMU AND INGOROKVA
HIGH TECHNOLOGY MEDICAL CENTER, UNIVERSITY
CLINIC3

Leptospirosis is one of the most common zoonotic infec-
tions in the world. The aim of our research was to detect
leptospirosis in the group of diseases with fever of different
etiologies, which increased after the covid-19 viral pandem-
ic, using appropriate serological analysis. 62 patients with
prolonged fever were examined. The clinical course of lep-
tospirosis was characterized by the following clinical syn-
dromes: pneumonia, Weil’s disease with jaundice syndrome,
neurological disease with CNS damage. Among them, the
most frequent was the course of pneumonia, relatively less
cases were registered with jaundice and symptoms of CNS
damage. The study and comparison of the clinical and epi-
demiological characteristics of leptospirosis (according to
data from 2013-2015 and 2023) revealed certain changes: the
disease has moved to the urban area as well, which indicates
its wider spread; In the course of the disease, the develop-
ment of a clinical picture characteristic of pneumonia syn-
drome with damage to the lower respiratory tract is common;
The course of leptospirosis in individual cases was charac-
terized only by prolonged fever, with manifestations of mod-
erate intoxication.

mesxi sofio1,2,  Sengelia daviT1,
Sengelia badri1,  kilasonia TinTin1

asakisa da refraqciis korelacia
badurisa da qorioideis sisqesTan
axlomxedvel bavSvebSi

Tssu,  Tvalis sneulebaTa departamenti1;
kavkasiis medicinis centri2

miopia  janmrTelobis globalur  problemas
warmoadgens Tanamedrove sazogadoebisTvis.
mecnierebi varaudoben,  rom SesaZloa 2050
wlisTvis msoflios mosaxleobis mesamedi miopi-
iT daavadebuli aRmoCndes (1). axlomxedvelobis
progresirebis paTofiziologiuri meqanizmi jer
kidev arasakmarisadaa Seswavlili, Tumca, kar-
gadaa cnobili genetikuri da garemo faqtoreb-
is zemoqmedeba emetropizaciis rTuli procesis
disregulaciaze (2,3). qorioidea, romelsac
skleruli  ujredgare matriqsis remodelire-
bis modulaciis gziT SeuZlia xeli Seuwyos aq-
sialuri RerZis zrdas, mniSvnelovan rols Tama-
Sobs Tvalis emetropizaciis saqmeSi (4,5). cxo-
velebSi inducirebuli miopiisa da hiper-
metropiis dros  qorioideis  sisqis cvlilebebi
win uswrebs aqsialuri RerZis sigrZisa da skl-
eris remodelirebis cvlilebebs (6-10). es ki
gulisxmobs, rom qorioideis  sisqe SeiZleba iyos
mniSvnelovani markeri miopiis da miopiuri pro-
gresirebis prognozirebisTvis. axlomxedvel
TvalebSi qorioideasa da baduris morfologi-
uri cvlilebebi kargadaa Seswavlili mozrdil-
ebSi, magram es cvlilebebi arasakmarisadaa aR-
werili bavSvebSi (11-16).  kvlevebi,  sadac aRwe-
rilia  baduris da qorioideis  sisqe sxvadasxva
refraqciuli mdgomareobis mqone  bavSvebSi,
mcirericxovania (17-19).

winamdebare kvlevis mizans warmoadgenda
asakisa da refraqciis korelaciis Sefaseba ba-
durisa da qorioideis sisqesTan axlomxedvel
bavSvebSi SS-OCT-is gamoyenebiT.

kvlevis masala da meTodebi
Catarebul jvaredin kvlevaSi, qorioideisa

da baduris Sreebis anatomiuri da topografiu-
li variaciebis gasarkvevad, axlomxedvel bav-
SvebSi gamoyenebul iqna  SSOCT  (SS-OCTA DRI Tri-
ton Topcon). SSOCT mowyobiloba iyenebs farTozo-
lian infrawiTelTan miaxloebul superlumines-
cenciur diods, romlis sinaTlis wyaros talRis
sigrZe 1050 nm-ia, aseve, erTjerad fotodiods,
rogorc deteqtors. SS-OCTA awyobilia Semowme-
bul klinikur platformaze DRI Triton  efuZneba
CTARA-s dapatentebul algoriTms.

dakvirvebis qveS imyofeboda 150 piri/subieq-
ti, maTgan 120 pacienti - dadasturebuli miopi-
is diagnoziT, romlebmac mimarTes Tssu-is
g.Jvanias saxelobis pediatriis akademiur klin-
ikasa da „kavkasiis medicinis centrs”, 30 piri/
subieqti ki Seadgenda Sedarebis jgufs
(analogiuri asakobrivi jgufis moxaliseni, re-
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fraqciis darRvevebis gareSe). asakis mixedviT
axlomxedveli pacientebi daiyo  3 jgufad: I  - 7-
dan 12 wlamde, II -  12-dan 14 wlamde, III - 14-dan 18
wlamde;  TiToeuli maTgani, miopiis xarisxis
mixedviT, diferencirda  3 jgufad: dabali (-0,5-
dan -3,0-mde ), saSualo (-3,5-dan -6,0-mde) da maRa-
li (- 6,5-is meti). Sedarebis jgufic, Tavismxriv,
daiyo  analogiur  3 asakobriv jgufad: I -7-dan 12
wlamde, II -12-dan 14 wlamde, III - 12-dan 17 wlam-
de. kvlevidan gamoricxvis kriteriumebs war-
moadgenda refraqciis darRvevebi, glaukoma, ka-
taraqta, Tvalis travmuli dazianeba da sxv.,
agreTve, diabeti da/an sxva endokrinuli da
nevrologiuri daavadebebi, sindromebi, siste-
muri daavadebebi.

pacientebs CautardaT sruli ofTalmo-
logiuri gamokvleva, rac moicavs: vizometrias,
refraqtometrias cikloplegiamde da Semdeg,
intraokuluri wnevis gazomvas Icare-is meSveobiT,
biomikroskopiasa da Tvalis fskeris gamokvle-
vas arapirdapiri ofTalmoskopiiT. SS-OCTA-is
DRI TRITON-is meSeveobiT ganisazRvra  qorioi-
deis da baduras Sreebis sisqe foveisa da
parafoveis midamoSi. SSOCT mowyobilobis saSu-
alebiT avtomaturad gamoiTvala badurasa da
qorioideis sisqe (saSualo ariTmetikuli),
romelic Seqmnilia Early Treatment Diabetic Retinopa-
thy (ETDRS)-iscxrilis mixedviT; amas garda, A scan-

is (eqobiometria) meSveobiT gaizoma Tvalis wina-
ukana RerZi da Sefasda korelacia SSOCT-kvleve-
biT miRebul monacemebTan.

SMART-TRACK damatebiT iqna Seqmnili tri-
tonisTvis, raTa skanis mdgomareoba swrafad
Secvalos, xamxamis da Tvalis moZraobis Sesaba-
misad.

kvlevaSi gamoyenebuli iqna 12-xaziani radi-
aluri skanirebis nimuSi 1024X12 garCevadobiT.
TiToeuli suraTi moicavda  saSualod 4  Tanmim-
devrul skanirebas, romelic moicavda da 12 mm x
9 mm -ze  farTobs foveas centrSi.

Ibuilt-in programuli uzrunvelyofis meSve-
obiT Seiqmna  fenebis segmentacia  da topografi-
uli rukebi. qorioideis sisqe gaizoma, rogorc
manZili bruxis membranasa da qorioidea-skleris
interfeiss Soris; baduris sisqe gazomil iqna,
rogorc manZili Sida sazRvrovan membranasa da
fotoreceptorebis gare segmentebsa da baduris
pigmentur epiTeliums Soris.

ETDRS tomografiuli  rukis miRebis safuZ-
velze makula daiyo 3 koncentrirebul wred
foveaze: centraluri fovealuri wre (diametri
- ¼ 1 mm), parafovealuri wre (diametri  - ¼ 3 mm)
da perifovealuri wre (diametri - ¼ 6 mm). Semdgom
parafovealuri  da perifovealuri regionebi iy-
ofa zeda, qveda, temporalur  da nazalur
qvevelebad (sur. #1).

suraTi #1
qorioideis, baduris, gangliuri ujredis Sris da nervuli boWkoebis sisqis  segmentacia. gazomvebi

miRebuli optikur-koherentuli tomografiiT: (zeda marcxniv) - qorioideis sisqe,  bruxis membrana
da qorioid-skleris interfeisi; (zeviT da  marjvniv) - baduris sisqe, manZili SidasazRvrovan mem-
branas da interfeisi fotoreceptorebis gare segmentebsa da baduris pigmentur epiTeliums Soris;
(Sua da  marcxniv)  - gangliuri ujredebis Sris sisqe, manZili nervuli boWkoebis fenasa da gangliuri
ujredis fenas Soris interfeisidan Sida pleqsisformul Sres Soris da Sida birTvuli Sre; (Sua mar-
jvniv)  - nervuli boWkoebis fenis sisqe, manZili Sida sazRvrovan membranasa da nervuli boWkoebis
fenasa da gangliuri ujredis fenas Soris.The Early Treatment Diabetic Retinopathy Study (ETDRS) bade: cen-
traluri foveas wre (diametri - 1 mm), parafovealuri wre (diametri  - 3 mm) da perifovealuri wre
(diametri  - 6 mm). parafovealuri regioni da perifovealuri regioni SemdgomSi iyofa zeda,
qveda,droebiT da cxviris qvefilebad
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TiToeuli qvevelis qorioidis, baduris da
nervuli boWkoebis fenis saSualo sisqe gamoiT-
vala Built  programuli uzrunvelyofiT.

statistikuri damuSaveba. kvleviT miRebuli
Sedegebi damuSavda programuli statistikuri
paketisgamoyenebiT. TiToeul jgufSi Sedarebu-
li iqna asaki, sqesi, aqsialuri RerZi, sferuli
ekvivalenti, badurisa da qorioideis sisqe. Sede-
gebi ganxilul iqna Pearson-is korelaciis gamo-
yenebiT.

monacemebi statistikurad sarwmunod CaiT-
vala p<0.05-is SemTxvevaSi. Sedegebi damuSavda
Statistica for Windows Release 19.0 programiT.

cxrili #1
monawileTa  monacemebi Sedarebis da

refraqciul jgufebSi

an SedarebiT.
Catarebuli kvlevis Sedegebis mixedviT, ba-

duris da qorioideis sisqe  mWidrod korelirebs
SER-sa da qorioidul sisqes Soris yvela region-
Si. maT Soris, centraluri fovea (R2 ¼ 0.11, P<.01),
parafovealuri wre (R2 ¼ 0.11, P<.01) da perifo-
vealuri wre (R2 ¼ 0.11, P<.01).  dadebiTi korela-
cia aRmoCnda SER-sa da baduris sisqes Soris peri-
fovealur regionebSi (R2 ¼ 0.09, P <.01, sur. #6).

kvlevis Sedegebis ganxilva
Catarebulma  kvlevam aCvena, rom miopiis mqo-

ne bavSvebs aReniSnebaT ufro Txeli qorioidea
umetes ubnebSi da Txeli badura zeda kvadran-
tebsa da qveda perifovealur qvevelebSi. qori-
oideis sisqe centraluri foveis midamoSi  mWid-
rodaa dakavSirebuli aqsialuri RerZis cvlile-
basa da refraqciul statusTan, xolo baduris
sisqe amave zonaSi mcirdeba asakTan erTad. kvle-
vis Sedegebis mixedviT, miopiis da emetropiis
mqone bavSvebis  qorioideis sisqe foveis mida-
moSi  Seadgina  226 mm, 252 mm da 272 mm, Sesabami-
sad; amasTan, kvlevam (23,24-26) 104 avstralieli
bavSvis monawileobiT (10-15 wlis), aCvena, rom
subfovealuri qorioideis  saSualo sisqe aris
304 mm miopiis mqone subieqtebSi,  aramiop-sub-
ieqtebSi ki - 360 mm (22). es Seusabamoba SeiZleba
gamowveuli iyos populaciuri gansxvavebebiT da
Seesabameba mosazrebas, rom azielebs aqvT ufro
Txeli qorioidea, vidre TeTrkanianebs, espa-
nelebs da afroamerikelebs (23,24-26).

Catarebuli kvlevis mixedviT, SER-i mWidrod
korelirebs qorioideis sisqesTan.  es Sedegi Se-
esabameba sxva qveyanaSi Carebul kvlevebs
rogorc zrdasrul, aseve pediatriul pacien-
tebSi (5,17,22,24,27-33, 34). Cvens kvlevaSi miopi
monawileebis  baduris sisqe foveis midamoSi aris
234 mm, rac Zalian axlosaa 240 mm baduris saSu-
alo sisqesTan da CineTSi Catarebul kvlevis mo-
nacemebis msgavsia (35); aRniSnuli Seesabameba
sxva kvlevebis Sedegebs emetrop da miopiis
mqone  zrdasrulebSi (12,26,36,37). Tumca,  mecni-
erTa jgufebis mier Catarebul kvlevebSi aRniS-
nulia, rom baduris sisqe mniSvnelovnad mcirea
miopiis mqone subieqtebSi (38,39); sxva kvlevebiT
ki naCvenebia, rom is ufro sqelia foveas cen-
trSi, magram ufro Txeli - parafovealur da pe-
rifovealur regionebSi (12,35,40,41). ufro met-
ic, zogierT kvlevaSi saerTod ar dadginda kav-
Siri baduris sisqesa da SER-s Soris,  asaksa an
RerZul sigrZes Soris (37,42). Cveni kvlevis
mixedviT, miopiis mqone subieqtebSi, emetrop
subieqtebTan SedarebiT, dafiqsirda baduris
naklebi sisqe  zeda parafovealur da peri-
fovealur qvevelebSi da qveda perifovealur
qvevelSi. kavSiri subfovealur/parafovealur
baduris sisqesa da SER an AL-s Soris ar dadgin-
da, Tumca, naTelia, rom baduris subfovealuri
sisqe asakTan erTad mcirdeba (37,38,43).  es Sede-
gebi Semdgom kvlevas da axsnas moiTxovs.

amrigad, kvlevis monacemebis mixedviT, qori-

Sedegebi
kvlevaSi CarTul monawileTa saSualo asaki

Seadgenda 9,69±0.5wels (cxrili #1). Tvalis wina-
ukana RerZis sigrZe meryeobda 20.0 mm-dan 26.6 mm-
mde, sferuli ekvivalenti - 9.00-dan þ 5.25-mde,
saSualod - 0.15 6 1.60 D. monawileTagan 120-s hqon-
da miopia, xolo 30-s - emetropia. emetrop-subi-
eqtebTan SedarebiT, miopiis mqone pirebs hqon-
daT ufro grZeli aqsialuri RerZi. ar SeiniSne-
boda statistikuri gansxvaveba baduris centra-
lur sisqeSi miopiis mqone sakvlev  jgufebs
Soris (cxr. #2), ar iyo mniSvnelovani gansxvave-
ba sqesis mixedviT centraluri fovealuri qo-
rioiduli sisqisa  (261 665 nm vs 269 6 68 nm, P=.37) da
centraluri fovealuri baduris sisqis mxriv.
(236 6 25 nm vs 233 6 27 nm, P =.13). mniSvnelovani ko-
relacia ar dafiqsirda asaksa da centralur qo-
rioideul sisqes Soris (P =.34).

qorioideisa  da baduris fenebis mor-
fologiuri maCveneblebi sxvadasxva refraqci-
uli statusis monawileebSi aseTi aRmoCnda: qo-
rioideis sisqe gaizarda nazaluri kvadrantidan
temporalur kvadrantamde horizontalurad,
xolo vertikalurad qorioidea ufro sqeli aR-
moCnda parafovealur subvelSi, vidre peri-
fovealur velSi. baduris Sreebi ufro sqeli
aRmoCnda nazalur kvadrantSi, temporalurTan
SedarebiT. emetropiul monawileebTan Sedare-
biT, miopiis mqone subieqtebs hqondaT mniS-
vnelovnad Txeli qorioidea yvela segmentSi.
zemo parafovealur, aseve, zeda da qveda peri-
fovealur qvevelebSi baduris sisqe miopiis
mqone subieqtebs hqondaT  naklebi,   emetropebT-

parametri Total  
N=150 

axlomxed-
veloba  
N=120

emetro-
puli 

N 30 

P2 
 

asaki 9.70 ± 1.17 10.10±1.09 9.85±1.19 0.18 
aqsialuri RerZis 

sigrZe, mm 23.38±0.99 24.17± 0.96 23.25±0.72 0.1 

    0.2 
TvalSidawneva, 

 mm Hg 17.65±3.05 17.56±2.50 17.19±3.27 0.1 

    0.15 
refraqcia,D 0.15±1.60 2.00±1.45 0.18±0.26 0.1 
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oideisa da baduris sisqe mWidrod korelirebs
SER-Tan da AL-Tan. baduris perifovealuri sisqe
miopiis mqone bavSvebSi ufro mcirea, vidre emet-
ropebSi.  winamorbedi  kvlevebis konteqstSi, sa-
dac avtorebi varaudoben, rom qorioideis mida-
moSi gamovlenili cvlilebebi win uswrebs skle-
ris cvlilebebs inducirebul ametropiaSi, Cven
vTvliT, rom miopiis progresirebis adreul sta-
diaze  viTardeba jer qorioidis gaTxeleba,
rasac mosdevs baduris gaTxeleba perifovealur
midamoSi, rac progresirebs centridanuli mima-
rTulebiT. kvlevis  Sedegebis interpretaciisas
aucileblad mxedvelobaSia misaRebi is, rom
SSOCT-iT gazomili qorioideis sisqe metia, vi-

dre  sxva OCT instrumentebis gamoyenebis Sem-
TxvevaSi (21). amrigad, Cveni kvlevis qorioideis
sisqis monacemebi ar  SeiZleba pirdapir Sedar-
des sxva OCT instrumentebis gamoyenebiT
Catarebuli kvlevebis monacemebs.

dasasruls davZenT, rom  axlomxedvel bavS-
vebs aqvT ufro Txeli qorioidea yvela midamoSi
da ufro Txeli badura zeda da qveda peri-
fovealur regionebSi, emetropebTan SedarebiT.
qorioideis  sisqe  foveis midamoSi mWidrod ko-
relirebs aqsialur sigrZesa da refraqciis
xarisxTan.

cxrili  #2
qorioidis da baduris topografiuli maxasiaTeblebi miopiur da

emetropul subieqtebSi

qveveli safari maRali-
miopiuri

saSualod- 
miopiuri

dabal- 
miopiuri

emetro-
piuri P 

Central 
fovea 

      

 Retina 234 ±22 231±22 232±23 232±23 0.18 
 Choroid 227±61 244±53 253±58 253±58 0.59 

Parafoveal 
Nasal 

      

 Retina 305±14 308±14 309±23 309±23 0.13 
 Choroid 199 ± 60 220±54 222 ± 56 222 ± 56 0.65 

Parafoveal 
Temporal 

      

 Retina 244 ±63 291±16 293±22 293±20 0.82 
 Choroid 242±62 244 ±63 266±56 267±57 0.49 

Parafoveal 
Superior 

      

 Retina 306 ±20 306±20 312±16 312±19 0.03 
 Choroid 225,6±63 228±63 250 ±55 250 ±55 0.06 

Parafoveal 
Inferior 

      

 Retina 301 - 18 301±18 304±20 298±22 0.13 
 Choroid 233±61 235 ±61 254 ±58 254 ±58 0.04 

Perifovela 
Nasal 

      

 Retina 285±20 285±20 291±24 296±21 <.01 
 Choroid 161 ± 51 165±51 177±50 177 ±50 <.01 

Perifovel 
Temporal 

      

 Retina 260 ±16 160±16 265±19 268±17 <.01 
 Choroid 250±54 252±55 271 ±6 52 271± 6 52 <.01 

Perifoveal 
Superior 

      

 Retina 272 ±13 272±13 280±17 281±20 <.01 
 Choroid 222 ± 59 224±60 249± 648 249 ±6 48 <.01 

Perifoveal 
Inferior 

      

 Retina 265 ±19 265±19 274±14 277±18 <.01 
 Choroid 224±53 226±54 244 ± 6 55 244 ±6 55 <.01 
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SUMMARY

Meskhi Sophio1,2, Shengelia Davit1, Shengelia Badri1,
Kilasonia Tinatin1

CORRELATION OF AGE AND
REFRACTION WITH RETINAL AND
CHOROIDAL THICKNESS IN MYOPIC
CHILDREN

TSMU, DEPARTMENT OF EYE DISEASES1, CAUCASUS
MEDICAL CENTRE2

Morphological changes in the choroid and retina in my-
opic eyes are well studied in adults, but these changes are
poorly described in children. Studies describing retinal and
choroidal thickness in children with different refractive con-
ditions are few.

The purpose of the research was to investigate the cho-
roidal and retinal thickness in myopic children by swept-
source longer-wavelength optical coherence tomography.

A cross-sectional study was conducted to find out the
anatomical and topographical variations of the retinal layers
of the choroid in myopic children. An SSOCT (SS-OCTA DRI
Triton Topcon) device with a broadband near-infrared su-

perluminescent diode with a light source wavelength of 1050
nm was used, as well as a single photodiode as a detector.
SS-OCTA is built on the proven clinical platform DRI Triton
based on CTARA’s patented algorithm.

According to research data, choroidal and retinal thick-
ness correlates closely with SER and AL. Perifoveal retinal
thickness in children with myopia is smaller than in em-
metropes. In the context of previous studies, where the au-
thors suggest that choroidal changes precede scleral changes
in induced ametropia, the authors believe that in the early
stages of myopia progression, choroidal thinning occurs
first, followed by retinal thinning in the perifoveal area, which
progresses in a centripetal direction. When interpreting the
results of the study, it must be taken into account that the
thickness of the choroid measured by SSOCT is greater than
when using other OCT instruments. Therefore, the choroi-
dal thickness data from this study cannot be directly com-
pared to data from studies using other OCT instruments.

Myopic children have been found to have thinner chor-
oids in all areas and thinner retinas in the superior and infe-
rior perifoveal regions compared to emmetropes. The thick-
ness of the choroid in the foveal area correlates closely with
the axial length and the degree of refraction.
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mirvelaSvili ekaterine, cimakuriZe marina,
cimakuriZe maia

ZuZuTi kvebis mniSvnelobis eqspertuli
Sefaseba bavSvisa da dedis
janmrTelobaze

Tssu, sazogadoebrivi jandacvis, menejmentis,
ekonomikisa da politikis departamenti

ZuZuTi kveba sazogadoebrivi janmrTelobis
erT-erTi mniSvnelovani determinantia, rome-
lic did gavlenas axdens rogorc bavSvTa, ise de-
daTa janmrTelobis mdgomareobaze. (1,3,5,6,)
msoflio statistika ZuZuTi kvebis Sesaxeb, Ziri-
Tadad, sxvadasxva populaciur kvlevas eyrdno-
ba:

• multiindikatoruli klasteruli kvlevis
mixedviT, 5 wlamde asakis bavSvTa 84% iyo ZuZu-
Ti kvebaze;

• daaxloebiT, samidan erTi bavSvi iRebda de-
dis rZes 12-dan 16 Tvemde da aTidan erTi - 20-
dan 24 Tvemde (sxva sakvebTan erTad);

• axalSobilebis mxolod 18% iRebda eqsklu-
ziur ZuZuTi kvebas dabadebidan sami Tvis Sem-
deg;

• qalTa reproduqciuli janmrTelobis kvle-
vis  Sedegebis Tanaxmad, ZuZuTi kvebaze myof ax-
alSobilTa mxolod 5%-ma daiwyo kveba dabade-
bidan pirvel da 28%-ma - 2-24 saaTSi;

• axalSobilTa umravlesobam (37%-ma) kveba
daiwyo meore dRes da 30%-ma - mesame dRes.

msoflios janmrTelobis organizacia, gaeros
bavSvTa fondTan erTad, mudmivad cdilobs
ZuZuTi kvebis upiratesobebis warmoCenasa da mis
popularizacias (2,4,8,7,10). janmo rekomendacias
uwevs dedis rZes, rogorc sakvebi nivTierebebis
erTaderT wyaros, daaxloebiT, 6 Tvemde Cvile-
bisTvis. Tumca, araerTi faqtori, mTel msofli-
oSi, mniSvnelovnad amcirebs ZuZuTi kvebis praq-
tikas. dabadebisa da axalSobilobis mniSvnelo-
vani prognozuli faqtorebidan ZuZuTi kveba
erT-erTia (5,6,11).

saqarTveloSi iSviaTad Tu Catarebula.
raodenobrivi analizis (9,13) garda, sxva raime
saxis kvlevebi ZuZuTi kvebis gavlenis Sesaxeb
dedaTa da bavSvTa janmrTelobaze ar moipoveba.

zemoT aRniSnulidan gamomdinare, mniS-
vnelovnad iqna miCneuli eqspertuli azris
kvleva mocemul sakiTxTan dakavSirebiT. Sesaba-
misad, kvlevis mizans warmoadgenda ZuZuTi
kvebis mniSvnelobis Sesaxeb eqspertuli azris
Seswavla.

kvlevis masala da meTodebi:
kvlevis miznidan gamomdinare, Catarda Tvise-

brivi kvleva. kvlevis instruments warmoadgen-
da Cven mier Sedgenili kiTxvari, romelic gam-
oviyeneT eqspertebTan intvervius dros.

kvlevaSi monawileoba miiRo sul 14 eqsper-
tma, romlebic dasaqmebulni iyvnen jandacvis
seqtoris im sferoebSi, sadac, garkveulwilad,

xels uwyoben rogorc ZuZuTi kvebis praqtikis
danergvas, ise sakiTxis advokatirebas sazoga-
doebrivi jandacvis praqtikis TvalsazrisiT.

kvlevaSi monawile 14 eqspertidan  9 iyo qali
da 5 - kaci, maTi saSualo asaki ki - 45±4,5 weli.
intervius dawyebamde TiToeul eqsperts hqon-
da informacia kvlevis miznis Sesaxeb. interviu
iwereboda diqtofonis gamoyenebiT. TiToeuli
intervius xangrZlivoba saSualod 45 wuTi iyo.

kiTxvarSi warmodgenili SekiTxvebi CaSlili
iyo 3 mimarTulebiT:

1, eqspertebs unda  gamoeTqvaT azri imis
Sesaxeb, Tu ra damokidebuleba da Sexeduleba
hqondaT ZuZuTi kvebis praqtikis mimarT;

2. unda SeefasebinaT saqarTveloSi arsebuli
realoba ZuZuTi kvebasTan dakavSirebiT;

3. gamoeTqvaT eqpertuli azri sasurveli re-
alobis Sesaxeb da warmoedginaT, Tu rogor Se-
iZleboda im mocemulobis miRweva, romelic, maTi
azriT, saukeTeso praqtikad CaiTvleboda Cvens
qveyanaSi.

kiTxvebi CaSlili iyo qvekiTxvebad - Tema-
tikis Sesabamisad.

kvlevis Sedegebi da analizi:
gamokiTxul eqspertTa umravlesoba SekiT-

xvebis pirvel nawilTan dakavSirebiT Tvlida,
rom dedis rZe araCveulebrivi sakvebia axalSo-
bilebisa da CvilebisTvis. igi usafrTxoa da Sei-
cavs antisxeulebs, romelic Cvils icavs iseTi
daavadebebisgan, rogorebicaa:  diarea da pnev-
monia, rac  bavSvTa sikvdilianobis or ZiriTad
mizezs warmoadgens msoflios masStabiT. amas-
Tanave, ZuZuTi kveba bavSvis janmrTelobis erT-
erT mTavar determinantad gvevlineba. eqsper-
tebi aRniSnavdnen ZuZuTi kvebis rols bavSvis
gonebrivi ganviTarebis mimarTulebiT da,
amasTan, xazs usvamdnen im gavlenas, romelsac
ZuZuTi kveba axdens qalze, mis fsiqoemociur
mdgomareobaze mSobiarobis Semdgom. agreTve,
eqspertebma aRniSnes, rom bolo ramdenime wlis
ganmavlobaSi, gansakuTrebiT pandemiis Semdeg,
mkveTrad gaizarda ZuZuTi kvebisadmi interesi.

SekiTxvebis meore nawilTan dakavSirebiT
eqspertuli azri orad gaiyo:

eqspertebis nawili miiCnevda, rom dReisTvis
qveyanaSi arsebuli mdgomareoba, ZuZuTi kvebis
TvalsazrisiT, bevrad gaumjobesebulia, Tumca
qalebis nawili mimarTavs am praqtikas ara misi
mniSvnelobidan gamomdinare, aramed sazogado-
ebaSi gavrcelebuli garkveuli tendenciis gamo,
rac ar aris myari safuZveli imisTvis, rom es ten-
dencia momavalSic gagrZeldeba da qalebi gac-
nobierebulad gamoiyeneben ZuZuTi kvebas.

eqspertTa meore nawili ki miiCnevda, rom or-
sulebis, mSobiareebis damokidebuleba Ziri-
Tadad pozitiuria ZuZuTi kvebis mimarT, maTi
umetesoba acnobierebs, rom ZuZuTi kveba  dadeb-
iTad aisaxeba bavSvis jamrTelobaze, Tumca nak-
lebi informacia aqvT imis Sesaxeb, Tu ra gavle-
nas axdens aRniSnuli qalze. rac Seexeba qcevas,



99

aRsaniSnavia, rom am SemTxvevaSi, miuxedavad
dadebiTi damokidebulebisa, qalebis garkveuli
raodenoba uars acxadebs Svilis ZuZuTi kveba-
ze. eqspertebma amis ramdenime mizezi daasaxe-
les, romelTa Soris iyo ori wamyvani faqtori:
erTi diskomforti, romelsac qalebi ganicdian
da meore ekonomikuri faqtori, romelic,
eqspertTa am nawilis azriT, prevalirebs im
qalebSi, romlebic dasaqmebulni arian da surT,
mSobiarobis Semdeg, samsaxurs maleve
daubrundnen.

rac Seexeba SekiTxvebis mesame nawils, ZuZu-
Ti kvebis saukeTeso praqtikasTan dakavSirebiT
Cvens qveyanaSi, eqspertTa azri aq iyo calsaxa
da erTgvarovani: miuxedavad garkveuli ten-
denciuri zrdisa, ZuZuTi kvebis prevalentoba
qveyanaSi dabalia, amisTvis  saWiroa iseTi Ronis-
Ziebebis danergva, romlebic xels Seuwyobs ZuZu-
Ti kvebisTvis aucilebeli unar-Cvevebis Seswav-
las, rac, Tavidan, bevri qalisTvis  sakmaod rTu-
lia. rekomendebulia, rom samedicino dawese-
bulebebma uzrunvelyon orsulebisa da me-
ZuZuri dedebis konsultireba ZuZuTi kvebis
Sesaxeb iseT sakiTxze, rogoricaa: dvrilebis
tkivili da bavSvis kvebisTvis sakmarisi raode-
nobis  rZis  ar arsebobis SiSi. Sesabamisad, saWiroa
samizne jgufebis informirebulobis gazrda,
risTvisac umniSvnelovanesia samedicino per-
sonalis gadamzadeba (provaiderebis saTanado
treningi), rac gazrdis provaiderebis ZuZuTi
kvebis Sesaxeb sainformacio RonisZiebebSi
CarTulobasa da sazogadoebrivi jandacvis   in-
tervenciis ganxorcielebis sixSiresa da efeq-
tianobas, rac sabolood jandacvis seqtors sa-
Tanado qceviTi cvlilebebis xelSewyobamde mi-
iyvans - samizne mosaxleobis moxmobiTa da adek-
vaturi CarTulobiT. zemoT aRniSnuli gan-
sazRvravs myar Sedegsa da zegavlenas, rac, sa-
boloo jamSi, informirebuli qalebisa da momza-
debuli provaiderebis ricxvs gazrdis da gaaum-
jobesebs dedaTa da bavSvTa janmrTelobis
maCvenebels qveyanaSi.
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SUMMARY

Mirvelashvili Ekaterine, Tsimakuridze Marina,
Tsimakuridze Maya

THE IMPACT OF BREASTFEEDING ON
THE MOTHERS AND CHILDREN
HEALTH - EXPERT OPINION

TSMU, DEPARTMENT OF PUBLIC HEALTH, MANAGEMENT,
ECONOMICS AND POLICY

Breastfeeding is one of the important determinants of
public health, which has a significant impact on the children
and mothers healt. In the process of research, we studied the
expert opinion on the importance of breastfeeding. Based on
the purpose of the research, we conducted a qualitative re-
search. The research revealed that according to experts, the
current situation in the country in terms of breastfeeding
has improved a lot, although the prevalence of breastfeed-
ing is still low, therefore it is necessary to increase the aware-
ness of the target groups. For which the training of medical
personnel (proper training of providers) is of the utmost im-
portance, which will increase the involvement of providers
in breastfeeding awareness events and will increase the fre-
quency and effectiveness of the implementation of maternal
health interventions and will ultimately lead the health sec-
tor to promote appropriate behavioral changes.
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firwarmomqmneli hidrogelis
formulacia, teqnologia da
biofarmacevtuli Sefaseba

Tssu, farmacevtuli teqnologiis
departamenti1, bavSvTa da mozardTa yba-saxis
qirurgiisa da qirurgiuli stomatologiis
departamenti2; iovel quTaTelaZis
farmakoqimiis instituti3

kani sxeulis yvelaze didi organoa, romelic
asrulebs adamianis arsebobisTvis sasicocxlo
mniSvnelobis mraval funqcias, maT Soris bari-
eris rols. Wrilobis Sexorceba, rTuli da di-
namikuri fiziologiuri procesia, mniSvnelova-
nia kanis normaluri funqciobis aRsadgenad,
moicavs 4 etaps: hemostazis, anTebis, prolife-
raciisa da remodelirebis [1]. am kompleqsur pro-
cesSi nebismieri Seferxeba sruldeba Wrilobis
abnormaluri SexorcebiT. Wrilobis marTva jan-
dacvis mniSvnelovani problemaa mTel msofli-
oSi. dazianebidan erTi wlis ganmavlobaSi Wri-
lobebis 15% ver xorcdeba. qronikuli Wrilobe-
bis ganviTareba dabrkolebaa rogorc paciente-
bisTvis, aseve medpersonalisTvis da, zogadad,
warmoadgens sruliad jandacvis sistemis
gamowvevas [2]. aRniSnulidan gamomdinare, meti
yuradReba eTmoba Wrilobebis movlis iseT ino-
vaciur saSualebebs, romlebic aerTianebs trad-
iciul da Tanamedrove midgomebs [3]. am mimar-
TulebiT didi potenciali aqvs biosinTezire-
bul vercxlis nanonawilakebs (AgNPs). mas axasi-
aTebs aqtivoba dabal koncentraciebSi, rac
uzrunvelyofs nakleb toqsikurobas, tradici-
ul vercxlis preparatebTan SedarebiT, maT
Soris, damwvrobiT miRebuli Wrilobebis mkur-
nalobaSi oqros standartad aRiarebul vercx-
lis sulfadiazinzec. vercxlis nanonawilakebi,
aseve, avlens Zlier antioqsidantur moqmedebas
da gamoirCeva maRali antimikrobuli TvisebebiT.
is efeqturad moqmedebs rogorc gramuaryofiT,
aseve gramdadebiT baqteriebze, maT Soris mul-
tirezistentul Stamebze [4]. rac Seexeba
hidrogelebs, rogorc alternatiul gadamtan
sistemebs, bevri dadebiTi maxasiaTebeli aqvs.
hidrogelebi warmoadgens samganzomilebian
hidrofilur polimerul qsels, romelsac Seu-
Zlia didi raodenobiT siTxis Sekaveba, ris gamoc
maT adareben cocxal qsovilebs. maTi mimzidve-
li maxasiaTeblebis gamo, rogoricaa bioTavseba-
doba, biodegradacia, hidrofiluroba da daba-
li toqsikuroba, hidrogelebi perspeqtiuli
biomasalebia klinikuri medicinis sxvadasxva
sferoebSi gamoyenebisTvis, maT Soris Wrilobe-
bis marTvaSi [5]. garda amisa, damatebiT xazgasas-
melia is dadebiTi Tvisebebi, romlebic axasi-
aTebs hidrogelebis Semcvel axal wamalT-
formebs, rogoricaa apkwarmomqmneli geli da

aerozoli. es formulaciebi warmoadgens siste-
mas, romelic gardaqmnis xsnars, kanze datanis
Semdeg, gamxsnelis aorTqlebis gziT gelisebur
apkad.  rbili wamalTformebisgan gansxvavebiT,
isini qmnian moqnil, damcav, okluziur safars
dazianebis adgilas. SeuZliaT uzrunvelyon aq-
tiuri nivTierebebis erTgvarovani ganawileba,
misi uwyveti gamoTavisufleba xangrZlivi drois
ganmavlobaSi da gazrdili bioSeRwevadoba, gaRi-
zianebis dabali sixSire da Wrilobebis daCqare-
buli Sexorceba tenianobis kontrolis meSve-
obiT [6].

kvlevis mizans  warmoadgenda biosinTeziT
miRebuli vercxlis nanonawilakebis Semcveli
firwarmomqmneli hidrogelis formulacia, te-
qnologia da biofarmacevtuli Sefaseba.

miznis misaRwevad unda gadagvewyvita Semde-
gi amocanebi:

-  vercxlis nanonawilakebis biosinTezi;
- biofarmacevtuli kvlevebis safuZvelze

vercxlis nanonawilakebis Semcveli firwarmom-
qmneli hidrogelis Semadgenlobis gansazRvra;

- vercxlis nanonawilakebis Semcveli firwar-
momqmneli hidrogelis teqnologiis damuSaveba;

- vercxlis nanonawilakebis Semcveli firis
keTilxarisxovnebis maCveneblebis gansazRvra;

- vercxlis nanonawilakebis Semcveli firis
stabilurobis kvleva sxvadasxva pirobebSi Senax-
visas.

kvlevis obieqtebi da meTodebi. kvlevis
obieqts warmoadgenda vercxlis nanonawilake-
bis Semcveli hidrogeli, firi da damxmare niv-
Tierebebi.

kvlevis meTodebad gamoyenebulia analizis
instrumentuli, teqnologiuri da biofar-
macevtuli meTodebi.

kvlevis Sedegebi.  literaturis monaceme-
bis gaTvaliswinebiT momzadda vercxlis nanon-
awilakebis Semcveli hidrogelis 9 formulacia
(cxrili #1).
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                                                                   cxrili #1
vercxlis nanonawilakebis Semcveli firwarmomqmneli hidrogelis

sakvlevi kompoziciebi

ingredientebis dasaxeleba da sakvlevi formulaciebis Semadgenloba, g 
ingredientebi F1 F2 F3 F4 F5 F6 F7 F8 F9 
natriumis alginati 0.6 0.6 0.6 -  - - - - 
hidroqsipropilmeTil 
celuloza 

- - - 0.6 - - - - - 

karboqsimeTilceluloza - - - - 0.6 - - - - 

metoceli K100 - - - - - 0.6 - - - 

metoceli K15 - - - - - - 0.6 - - 
qitozani - - - - - - - 0.6 - 
meTilceluloza - - - - - - - - 0.6 

Β-ciklodeqstrini 0.05 - 0.1 0.1 0.1 0.05 0.1 0.1 0.1 

tvin 80 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
lidokaini 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 
evkaliptis eTerzeTi 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
glicerini 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 
qafuri 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 
natriumis benzoati 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 
daTviskenkras gamon. (ml)  0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
vercxlis nitratis 
xsnari (ml) 

30 30 30 30 30 30 30 30 30 

vercxlis nanonawilakebis biosinTezisTvis
momzadda aRmdgeni komponenti daTviskenkras
Arctostaphylos uva-ursi L. gamonawvlili, adre aR-
werili meTodikis Sesabamisad [7]. miRebuli
gamonawvlili Tanabari raodenobiT iqna Setani-
li TiToeul formulaciaSi vercxlis nitratis
2 mm koncentraciis xsnarTan erTad momzadebul
hidrogelebSi, vercxlis nanonawilakebis in situ
sinTezisTvis aRwerili meTodiT [8].

hidrogelis mosamzadeblad sawyis etapze
SerCeul polimerebs daemata vercxlis nitra-
tis xsnari da TiToeuli maTgani dayovnda gasa-
jirjveblad. gajirjvebis Semdeg mudmivi more-
vis pirobebSi moxda formulaciebis danarCeni
Semadgeneli nivTierebebis Setana, winaswar ro-
dinSi moisrisa qafuris kristalebi evkaliptis
eTerzeTis gamoyenebiT. gelwarmomqmnel poli-
merad qitozanis Semcvel formulaciis SemTx-
vevaSi moxda mJavianobis regulireba 30% Zmar-
mJavas xsnaris SetaniT wveT-wveTad, mudmivi
morevis pirobebSi sasurveli konsistenciis
hidrogelis miRebamde, garda #8 formulaciisa,
sadac firis mTlianoba ver iqna miRweuli. momza-
debuli rva hidrogeli gadatanil iqna petris
finjnebze,  sadac dayovnda oTaxis tempe-
raturaze SrobisTvis 48 sT-is ganmavlobaSi
(sura. #1).

suraTi #1
sakvlevi firfitebi Srobis Semdeg

firfitebis moyavisfro-nacrisferi Seferi-
loba (sur.#1) miuTiTebs vercxlis nanonawilake-
bis warmoqnaze [8,9]. erTgvarovani Seferadeba
aRiniSna #1, #4,  #5, #7, #9 nimuSebSi. #6 nimu-
Sis SemTxvevaSi ver warmoiqmna erTiani firfita.

sakvlevi firfitebis keTilxarisxovnebis
maCveneblebis Seswavlis Sedegebi mocemulia #2
cxrilSi.
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cxrili  #2
sakvlevi firfitebis keTilxarisxovnebis maCveneblebis gansazRvris Sedegebi

sakvlevi firfitebis vizualuri daTvaliere-
bisa da keTilxarisxovnebis maCveneblebis gan-
sazRvris Sedegebidan gamomdinare, Semdegi kv-
levebisTvis SeirCa F1 da F4 nimuSi. ganisazRvra
maTi simtkice Shimadzu EZ universaluri simtki-
cis analizatoriT [8].  Sedegebi mocemulia #2
suraTze.

keTilxaris-
xovnebis 
maCveneblebi

sakvlevi kompoziciebis N 

F1 F2 F3 F4 F5 F6 F7 F8 F9 

aRweriloba
yavis-
feri

muqi 
yavis-
feri

muqi 
yavis-
feri

muqi 
yavis-
feri

Ria 
yavis-
feri

Ria 
yavis-
feri

Ria 
yavis-
feri

Ria 
yavis-
feri

Ria 
yavis-
feri

erTgvarovneba erTgva
rovani

araerT
gv-ni

araerT
gv-ni

erTgva
rovani

araerTg
v-ni

araerT
gv-ni

araerT
gv-ni

araerT
gv-ni

erTgv-
ni

pH 6,8 6,6 6,7 6,7 6,7 6,7 6,6 6,0 6,5 
sisqe, mm 0,29±0,02 0,29±0,02 0,29±0,02 0,35± 0,02 0,33± 0,02 0,35± 0,02 0,36± 0,02 0,26± 0,02 0,25± 0,02 

tenSemcveloba, 
% 3,23± 0,13 3,21± 0,15 3,17± 0,13 3,42± 0,15 3,26± 0,16 3,34± 0,17 3,27± 0,15 3,26± 0,16 3,28± 0,18 

tenis 
STanTqma, % 2,86±0,12 2,91± 0,14 2,79±0,17 3,19± 0,16 2,81± 0,17 2,89± 0,19 2,82± 0,16 2,84± 0,15 2,76± 0,13 

adgeziis 
unari

Seesaba-
meba

Seesaba-
meba

Seesaba-
meba

Seesaba-
meba

Seesaba-
meba

Seesaba-
meba

Seesaba-
meba

ar 
Seesaba-

meba

ar 
Seesaba-

meba 
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suraTi #2
firfitebis simtkicis gansazRvis Sedegebi

F1 da F4 formulaciebidan momzadebuli
firfitebis simtkicis gansazRvis Sedege-
bi. Catarebuli kvlevebis safuZvelze gamoikve-
Ta ori optimaluri formulacia: F1 da F4, amasTan,
F4 formulaciidan momzadebuli firebi gamo-
irCeva maRali simtkiciT, rac ganpirobebulia
firfitis maRali sisqiT. aRniSnulidan gamom-
dinare, yvelaze optimalur variantad miCneul
iqna F1 formulaciidan momzadebuli firfite-
bi.

kvlevis finalur etapze SeviswavleT SerCe-
uli (F1) formulaciidan momzadebuli vercxlis
nanonawilakebis Semcveli firebis stabiluroba
sxvadasxva pirobebSi Senaxvisas. Sedegebi moce-
mulia #3 cxrilSi.
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cxrili  #3
vercxlis nanonawilakebis Semcveli firebis  stabilurobis gansazRvris Sedegebi

sxvadasxva pirobebSi Senaxvisas 3 Tvis ganmavlobaSi

daskvnebi:
biofarmacevtuli kvlevebis safuZvelze ga-

nisazRvra vercxlis nanonawilakebis Semcveli
firwarmomqmneli hidrogelis formulacia. op-
timalur gelwarmomqmnelad miCneul iqna natri-
umis alginati da hidroqsipropilmeTilcelu-
loza.

damuSavda vercxlis nanonawilakebis Semcve-
li firwarmomqmneli hidrogelis momzadebis
teqnologia;

Seswavlil iqna vercxlis nanonawilakebis Sem-
cveli firfitebis keTilxarisxovnebis
maCveneblebi: erTgvarovneba, pH, sisqe, tenSem-
cveloba, tenis STanTqma da adgeziuroba. dad-
ginda, rom F1 formulaciidan momzadebuli fir-
fitebi optimaluria rogorc xarisxis, aseve sa-
momxmareblo Tvisebebis (elastikuroba, gamo-
yenebis simartive da a.S.) mixedviT;

Seswavlili iqna mowodebuli firebis stabi-
luroba sxvadasxva pirobebSi Senaxvisas.  dad-
ginda, rom vercxlis nanonawilakebis Semcveli
firfitebi keTilxarisxovnebis yvela maCvene-
bels inarCunebs dakvirvebis mTeli periodis - 3
Tvis ganmavlobaSi.
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SUMMARY
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FORMULATION, TECHNOLOGY AND
BIOPHARMACEUTICAL EVALUATION
OF A FIRM-FORMING HYDROGEL

TSMU, DEPARTMENT OF PHARMACEUTICAL
TECHNOLOGY1, DEPARTMENT OF CHILDREN AND
ADOLESCENT MAXIll-OFACIAL SURGERY AND
SURGICAL STOMATOLOGY2, I.KUTATELADZE INSTITUTE
OF PHARMACOCHEMISTRY3

Wound healing, a complex and dynamic physiological
process, is an important step in restoring normal skin func-
tion. Wound management is an important issue for health-
care worldwide. Accordingly, more attention is currently be-
ing paid to innovative means of wound care that combine
traditional and modern approaches, for example, nanofibers
containing silver nanoparticles, alginate hydrogel contain-
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ing Aloe vera, dressings, hydrogel loaded with natural com-
ponents, etc. Biosynthesized silver nanoparticles (AgNPs)
have great potential in this direction. It is characterized by
activity at low concentrations, which provides less toxicity
compared to traditional silver preparations, including silver
sulfadiazine, well known as the gold standard in the treat-
ment of burn wounds. Among the available dosage-forms,
hydrogels and aerosols are of particular interest. These for-
mulations are systems that convert the solution, gel into a
film by evaporation of the solvent after application to the
skin. Unlike semi-solid dosage forms, they form a flexible,
protective, occlusive coating at the site of injury. They can
provide uniform distribution of active substances, continu-
ous release over a long period and increased bioavailability,
low frequency of irritation and accelerated wound healing
through moisture control.

The aim of the study was the formulation, technology
and biological evaluation of a film-forming hydrogel con-
taining silver nanoparticles obtained by biosynthesis.

Based on biopharmaceutical studies, the formulation of
film-forming hydrogel containing silver nanoparticles has
been determined. Sodium alginate and hydroxypropylmeth-
yl cellulose are considered to be optimal gelling agents.

The technology of preparing a film-forming hydrogel
containing silver nanoparticles has been developed;

The quality indicators of obtained hydrogels containing
silver nanoparticles were assessed: uniformity, pH, thick-
ness, moisture content, moisture absorption and adhesive-
ness. It is determined that the hydrogel prepared from the F1
formulation are optimal both in terms of quality indicators
and consumer properties (elasticity, ease of use, etc.);

The stability of film prepared from F1 formulation during
storage under different conditions was studied. It is estab-
lished that the samples containing silver nanoparticles main-
tain all indicators of good quality during the entire observa-
tion period of 3 months.

nemsiwveriZe nino, WumburiZe Tamaz,
nikolaSvili qeTevan, TomaZe ioseb

farmacevtis CarTuloba
antibiotikorezistentobis marTvaSi

Tssu, socialuri da klinikuri farmaciis
departamenti

jandacvis msoflio organizaciis (WHO) mo-
nacemebiT, evropaSi savaraudod 25000 adamiani
yovelwliurad antibiotikorezistentuli
StamebiT gamowveuli infeqciebis Sedegad iRu-
peba. maTi mniSvnelovani nawili samkurnalo
dawesebulebebSi inficirdeba. es monacemebi
problemas bolomde ver asaxavs, radgan rezis-
tentuli baqteriebis Sedegad gamowveuli
garTulebebis registracia jandacvis sistemaSi
arasruladaa dokumentirebuli. rac niSnavs, rom
problema gacilebiT mniSvnelovania [1,2,3,7,8].
saqarTvelos Sromis, janmrTelobisa da social-
uri dacvis ministros 2015 wlis 7 seqtembris
#01-38/n brZanebiT damtkicda „nozokomiuri in-
feqciebis epidzedamxedvelobis, prevenciisa da
kontrolis wesebi” [4]. erovnul doneze antibi-
otikebis moxmareba naklebad aris Seswavlili.

samedicino personalisTvis cnobilia antibi-
otikebiT gamowveuli rezistentobisa da in-
feqciebis kontrolis Sesaxeb, Tumca problema
arasakmarisadaa gacnobierebuli. samedicino
dawesebulebebSi xSirad dausabuTeblad iniSne-
ba antibiotikebi. umetes stacionarul dawese-
bulebebSi ar xorcieldeba antibiotikebis mox-
marebis monitoringi.  qveyanaSi ar arsebobs mo-
nacemebi veterinariaSi gamoyenebuli antibi-
otikebiT gamowveuli rezistentobis Sesaxeb
[1,5]. ganviTarebuli qveynebis monacemebiT, far-
macevtma unda auxsnas pacients wamlis sarge-
blianobisa da riskebis Sesaxeb. aucilebelia far-
macevtma aiRos pasuxismgebloba, raTa Semcir-
des antibiotikebiT TviTmkurnaloba, moxdes pa-
cientebis gadamisamarTeba eqimTan [5,6].

kvlevis mizans warmoadgenda farmacevtis
rolis gansazRvra antimikrobuli rezistento-
bis ganviTarebis winaaRmdeg brZolaSi da  far-
macevtuli zrunvis ganxorcielebis mniSvnelo-
ba antibiotikebis racionaluri farmakoTerapi-
is warmarTvaSi.

Catarda saqarTveloSi dasaqmebuli praqti-
kosi farmacevtebis gamokiTxva wamlis raciona-
lur gamoyenebasa da antibiotikebis mimarT rez-
istentobasTan brZolaSi CarTulobasTan dakav-
SirebiT.

kvleva Catarda saqarTvelos masStabiT, gamo-
kiTxva atarebda anonimur xasiaTs, anketis gadag-
zavna xdeboda socialuri qseliT, respodentebs
evalebodaT moeniSnaT savaraudo pasuxebidan
erT-erTi. kiTxvari SemuSavda Google Forms-is sa-
SualebiT. sul gamoikiTxuli iyo - 105 moqmedi
farmacevti, romlebic dasaqmebulni iyvnen
sxvadasxva farmacevtul kompaniaSi. anketa



106

Sedgeboda 10 kiTxvisgan. kvlevaSi monawile far-
macevtTa ¼ dasaqmebuli iyo farmacevtul kom-
paniaSi „farmadepo’’. umravlesoba 3-dan - 10-wlam-
de samuSao gamocdilebiT.

SekiTxvaze ramdenad kargad floben far-
macevtebi informacias antibiotikebisadmi re-
zistentobis Sesaxeb, farmacevtTa 83% upasuxa,
rom kargad icnobs problemas,  15% - naklebad,
2% ar flobs sakmaris informacias, rac simciris
miuxedavad sagangaSoa (diagrama #1).

diagrama #3
ramdenad xSiria

antibiotikebiT TviTmkurnalobis
mizniT momarTvianoba?

gamokiTxvis Sedegebis mixedviT, SeiZleba ga-
keTdes daskvna, rom gamokiTxuli farmacevte-
bis umravlesoba (83%) flobs  informacias anti-
biotikebis mimarT rezistentobis Sesaxeb. maTi
umetesoba (91%) afrTxilebs antibiotikebis xSi-
ri da daniSnulebis gareSe miRebasTan dakavSire-
buli garTulebebis Sesaxeb. miRebuli monaceme-
bidan Cans, rom  antibotikebiT TviTmkurnalo-
bas mimarTavs pacientTa 68%, rac sakmaod maRa-
li maCvenebelia.

gamokiTxuli farmacevtebis umravlesoba
klinikur sakiTxebSi kvalifikaciis amaRlebis
survili gamoTqva. miuTiTeben treningebis nak-
lebobaze farmacevtul zrunvis ganxorcieleb-
is mimarTulebiT. aucilebelia klinikebsa da
afTiaqebSi  antibiotikebis moxmarebis monitor-
ingis ganxorcieleba, eqimebisa da farmacevteb-
isTvis aRniSnul problemaze informaciis mi-
wodebis gaumjobeseba. aseve, saWiroa mosaxleo-
bis gafrTxileba  antibiotikebis TviTmkurnalo-
bis riskebTan dakavSirebiT.

literatura:

1. antimikrobuli rezistentobis erovnuli
strategia - samoqmedo gegma; saqarTvelos
mTavrobis gankarguleba #29 2017 wlis 11 ianvari
q. Tbilisi antimikrobuli rezistentobis sawi-
naaRmdego 2017-2020 wlebis erovnuli strate-
giis damtkicebis Sesaxeb

 https:/ /www.ncdc .ge/Handlers/GetFile.ashx?I
D=cfaca9b4-17f5-417b-bdad-a37f20209920.;

2. „antibiotikebiT sasursaTo produqciis
dabinZurebasTan dakavSirebuli safrTxis riske-
bis Sefaseba” Tbilisi, 2017

3. ,,rezistentuli tuberkulozis mkurnalo-
ba’’ klinikuri mdgomareobis marTvis saxelmwifo
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4. saqarTvelos mTavrobis #639 dadgenileba,
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sifikaciis da cxoveluri warmoSobis sursaTis

diagrama#1
flobT Tu ara amomwurav informacias

antibiotikorezistentobis Sesaxeb?

SekiTxvaze, afrTxileben Tu ara farmacevte-
bi pacientebs antibiotikebiT TviTmkurnalo-
basTan dakavSirebuli uaryofiTi Sedegebis
Sesaxeb, farmacevtTa 91% gasca dadebiTi pasuxi
(diagrama #2)

diagrama #2
afrTxilebT Tu ara

pacients wamlisadmi rezistentobis
Sesaxeb?

rogorc diagramaze Cans, farmacevtTa umrav-
lesoba (91%) afrTxilebs pacientebs antibi-
otikebis araswori gamoyenebisas uaryofiTi
efeqtebisa da SesaZlo rezistentobis ganvi-
Tarebis Sesaxeb, Tumca farmacevtTa garkveuli
nawili (4%) pasuxobs, rom ara, 5% ki - zogjer.

 SekiTxvaze, ramdenad xSirad mimarTaven pa-
cientebi TviTmkurnalobas, farmacevtebis 69%
upasuxa, rom Zalian xSirad, 31% - iSviaTad
(daigrama #3).
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SUMMARY

Nemsitsveridze Nino, Tchumburidze Tamaz,
Nikolashvili Ketevan, Tomadze Ioseb

INVOLVEMENT OF THE CLINICAL
PHARMACIST IN THE MANAGEMENT
OF ANTIBIOTIC RESISTANCE

TSMU, DEPARTMENT OF SOCIAL AND CLINICAL
PHARMACY

According to the World Health Organization, estimated
25,000 people from the European region die each year as a
result of infections caused by antibiotic-resistant strains.
The example provided by successful countries shows that
the pharmacist should be the trusted person who explains
the benefits and risks of the medicine to the patient.

The aim of this study was to determine the role of the
pharmacist in the fight against the development of antimi-
crobial resistance. To find out, practicing pharmacists em-
ployed in Georgia were surveyed regarding the rational use
of drugs and their involvement in the fight against antimi-
crobial resistance. A total of 105 practicing pharmacists em-
ployed in various pharmaceutical companies were surveyed.
Based on the obtained results, we can say that although the
involvement of pharmacists in the issues of antibiotic resis-
tance is not low, the general situation regarding this issue is
quite severe. In order to better monitor the use of antibiotics
in clinics and pharmacy stores, first of all, the qualification of
pharmacists and doctors should be increased, that is only
possible through relevant trainings and scientific confer-
ences.

It is also necessary to inform the population about the
wrong use of antibiotics. We strongly believe that the knowl-
edge of the proper pharmaceutical care and clinical pharma-
cy will allow the pharmacist of the new generation to better
cope with this important and urgent problem.

nikuraZe nestan, varsemaSvili nikoloz

deqsketoprofenis pozicionirebis
kvleva saqarTvelos bazarze

Tssu-s socialuri da klinikuri farmaciis
departamenti

deqsketoprofeni arasteroidul anTebis sa-
winaaRmdego saSualebas warmoadgens, ciklo-
oqsigenaza-1 da ciklooqsigenaza-2-ze araseleq-
tiuri moqmedebiT. qimiurad is ketoprofenis S(+)
enantiomeria. gamoiyeneba rogorc anTebis da
msubuqi, an saSualo simZimis ConCx-kunTovani,
tkivilis samkurnalo simptomuri saSualeba. deq-
sketoprofeni italiurma kompania menarinis  (Me-
narini) produqtia savaWro dasaxelebiT Keral®.
saqarTveloSi kompaniis warmoebuli deqsketo-
profeni warmodgenilia savaWro dasaxelebiT
deqsalgini®, romelic saqarTvelos far-
macevtul bazarze arsebul qarTuli warmoebis
preparatebs Soris, SeiZleba CaiTvalos original
preparatad.

saqarTveloSi deqsketoprofenis oTxi gan-
sxvavebuli wamalTformis 50-mde preparatia
registrirebuli, maT Soris deqsalginis® sami wa-
malis forma: garsiT dafaruli tabletebi, gran-
ulirebuli saSeti SigniT misaRebi xsnaris mo-
samzadeblad da sainieqcio xsnari ampulebSi, Ti-
Toeuli ramdenime saregistracio CanaweriT (13
gansxvavebuli Canaweri 07.01.2024-is monaceme-
biT), [1]) mwarmoeblis an/da SefuTvis formidan
gamomdinare; meoTxe wamalis forma, malamo, de-
qsalginisTvis® ar aris registrirebuli.

deqsalgini® saqarTveloSi ar iwarmoeba da
warmoadgens importul produqts, romlis Ziri-
Tadi momwodebeli qveynebia espaneTi da italia.
2017-2023 wlebis importis monacemebis analizis
safuZvelze, myari wamalformebis (tabletebi da
saSetebi) ZiriTadi momwodebeli espaneTia, xolo
siTxovanis (sainieqcio xsnari) - italia.

kvlevis mizani: saqarTvelos bazarze aras-
teroiduli anTebis sawinaaRmdego saSualeba
deqsketoprofenis pozicionirebis kvleva
samkurnalo saSualebebis saxelmwifo reestris
monacemebiT deqsalginis® magaliTze gansxvave-
buli marketinguli cvladebis gamoyenebiT.

Sedegebi, miRebuli sajarod xelmisawvdomi
monacemebis analizis safuZvelze: 2017 wlis gan-
mavlobaSi importirebuli iyo wamlis samive
forma, sainieqcio xsnari ori gansxvavebuli Se-
fuTviT (5 da 1 ampula SefuTvaSi). 2017 wels ger-
maniaSi da espaneTSi warmoebuli saSetebi Semo-
vida saqarTveloSi (udidesi nawili Semotanil
iqna agvisto-dekembris ganmavlobaSi).

2018 wlis ganmavlobaSi saqarTveloSi Semovi-
da sainieqcio xsnari, ori gansxvavebuli SefuT-
vis formiT. importi ganxorcielda agvisto-de-
kembris TveebSi.

2019 wels, ki - mxolod deqsalginis® tablete-
bi, upiratesad oqtomber-dekembris TveebSi.
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2020 wlis importi warmodgenili iyo mxolod
ori produqtiT: sainieqcio xsnariT (TiTo ampu-
la SefuTvaSi) da saSetebiT, saidanac pirvelis
msxvili partia Semovida ivnisis TveSi. Tumca im-
portis ZiriTadi nawili dafiqsirda agvisto-de-
kembris TveebSi, Tumca ufro mcire partiebis
saxiT.   aRniSnuli,  savaraudod,   ukavSirdeboda
Covid-19 pandemiiT gamowveul transportirebis
problemebs.

2021 wlis importi warmodgenili iyo wamalis
samive formiT, maT Soris sainieqcio xsnari ori
gansxvavebuli SefuTviT (5 da 1 ampula SefuTva-
Si). saSetebisTvis importi mTeli wlis ganmavlo-
baSi mimdinareobda mcire partiebis saxiT; saini-
eqcio xsnaris Semotana daiwyo aprilis Tvidan: 5
ampulis Semcveli SefuTvis formisTvis is gag-
rZelda wlis bolomde, mcire partiebis saxiT,
xolo, SefuTvaSi erTi ampuliT, dasrulda oq-
tombris TveSi, ori msxvili partiiT; tablete-
bis importi ki mimdinareobda seqtembridan wlis
bolomde.

2022 weli xasiaTdeboda saSetebis importiT
ianvarsa da noember-dekemberSi; sainieqcio xsna-
ris importi, SefuTvis orive formisTvis, Ziri-
Tadad mcire partiebiT xorcieldeboda da das-
rulda noemberSi, partiebis moculobis mniS-
vnelovani gazrdiT.

2023 weli xasiaTdeboda mxolod myari wamal-
formebis importiT, romelic mimdinareobda ian-
vridan noembris bolomde. amavdroulad, table-
tirebuli wamlis formis Semotana aRiniSneba
ufro didi moculobis partiebis, saSetebTan Se-
darebiT. wlebis mixedviT, importis jamuri
maCveneblebi mocemulia cxrilSi #1.

   monacemebis mixedviT, SeiniSneba deqsalgi-
nis® sainieqcio formis importis Semcireba da
myari wamalformebis importis gazrda. aRniSnu-
li aixsneba myari wamalformebis gamoyenebaze pa-
cientebis ukeTesi damyolobiT, sainieqcio
formebTan SedarebiT. dozirebis erTeulebze
gadaangariSebiT SeiniSneba importis gazrdis
tendencia (diagrama #1)

importirebuli produqciis Rirebulebis
gadaangariSebis Sedegebi 08.01.2024-is saSualo
sabazro fasis mixedviT (larebSi) warmodgeni-
lia #2 cxrilSi.

  cxrilis monacemebi, aseve, miuTiTebs im-
portirebuli produqciis jamuri Rirebulebis
zrdis tendencias.

  saqarTvelos farmacevtul bazarze xelmi-
sawvdomi deqsketoprofenis generiuli produ-
qtebis saSualo sabazro fasebis Sedarebis
safuZvelze SesaZlebelia, farmakoekonomikuri
analizis xarjebis minimizaciis meTodiT,
saukeTeso generikis SerCeva im daSvebiT, rom
generiuli preparatebi erTmaneTis bioeqviva-
lenturad CaiTvleba. SedarebisTvis opti-
maluria fasis dozirebis erTeulze gadaan-
gariSeba, rac yvelaze xelsayrelia saavadmyo-
foebisTvis maragebis winaswari gansazRvrisa da

pacientis xarjebis minimizaciiTvis.
 sainieqcio wamalformebisTvis:
 #3 cxrilidan Cans, rom deqsalgini® erTad-

erTi xelmisawvdomi generikia sainieqcio for-
mebs Soris, romlis SeZenac SesaZlebelia
erTjeradi miRebisTvis, amavdroulad is mesamea
Rirebulebis zrdis mixedviT. SefuTva 5 ampu-
liT, TiTo ampulaze gadaangariSebisas, saSu-
aloze maRali Rirebulebaa. xarjebis minimizaci-
is kuTxiT, TiTo ampulaze gadaangariSebiT yve-
laze xelsayrelia deqstanoli (im pirobiT, rom
yvela generiki iTvleba bioeqvivalenturad).

tabletirebuli wamalformebisTvis:
  tabletirebuli wamalformebis SemTxvevaSi,

deqsalgini®, TiTo tabletze gadaangariSebiT,
warmoadgens saSualo Rirebulebis preparats da
mesamea Rirebulebis zrdis mixedviT. amavdro-
ulad, masze ufro dabali fasis produqciis
asortimenti adgilobrivi warmoebiTaa warmod-
genili, Sesabamisad, tabletirebuli formebis-
Tvis, xarjebis minimizaciisTvis, saukeTesoa
denreki (im pirobiT, rom yvela generiki CaiT-
vleba bioeqvivalenturad).

granulirebuli saSetis formebisTvis:
SigniT misaRebi xsnaris momzadebisTvis

gankuTvnili granulirebuli saSetis xelmisawv-
domi formebisTvis, deqsalgini®, dozirebis er-
Teulze (aRniSnul SemTxvevaSi - paketze) gada-
angariSebiT, warmoadgens saukeTeso arCevans
xarjebis minimizaciis kuTxiT (im pirobiT, rom
yvela generiki CaiTvleba bioeqvivalenturad).

Cven mier mokvleuli da gaanalizebuli mo-
nacemebidan gamomdinare, SeiZleba davaskvnaT:

  deqsalgini®, rogorc deqsketoprofenis
originaluri preparati, aqtiurad Semodis
saqarTvelos teritoriaze, xarjebis minimizaci-
is kuTxiT optimaluri wamalformebis wilis
zrdiT (granulirebuli saSetebi da tabletebi),
rac korelaciaSia maTze mzard moTxovnasTan.
tabletirebuli  formisTvis,  Seswavlili wle-
bis monacemebis mixedviT, SeiniSneba importire-
bis weliwadgamoSvebiTi midgoma.

deqsalginis® sainieqcio forma Semotanilia
sakmarisi raodenobiT, rac akmayofilebs qveynis
SigniT masze arsebul moTxovnas da iZleva im-
portirebis sixSiris Semcirebis saSualebas. is
warmoadgens pirveli arCevis preparats (gene-
rikebs Soris) pacientisTvis erTjeradi paren-
teraluri SeyvanisTvis, Sesabamisi SefuTvis
formis xelmisawvdomobidan gamomdinare.

deqsalginis® importis moculobis periodu-
li zrda, wlis meoTxe kvartalSi, aixsneba mara-
gis SeqmniT, zamTris periodisTvis damaxasiaTe-
beli anTebiT mimdinare daavadebebis gavrce-
lebis sixSiresTan korelaciaSi. amasTanave, ar-
sebuli anTebis sawinaaRmdego saSualebebze
moTxovnis zrdiT. moculobebis yovelwliuri
zrda ki mowmobs preparatis rentabelurobasa da
sandoobas.
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cxrili #1
 deqsalginis® importis jamuri maCveneblebi wlebis mixedviT

importi 2017 2018 2019 2020 2021 2022 2023 

Dexalgin Inject 25mg/ml  2ml 
amp N1 

88523 232616 0 45704 83872 203610 0 

Dexalgin 50mg/2ml  5x2ml inj-
sol amp 

3000 31414 0 0 16820 24702 0 

Dexalgin 25mg 20x2,5g granul 
sach 

1026 9100 0 53602 85289 98310 130933 

Dexalgin 25mg 10 coat-tabl  5148 0 40404 0 53329 0 408268 
dozirebis erTeulebis 
jami 175523 571686 40404 1117744 2407042 2293320 6701340 

 

diagrama #1
 deqsalginis® importi wlebis mixedviT

cxrili #2
 deqsalginis® importis jamuri wliuri maCveneblebi saSualo sabazro fasze gadaTvliT

importi 
saSualo 

sabazro fasiT 
08.01.2024

2017 2018 2019 2020 2021 2022 2023 

Dexalgin Inject 
25mg/ml  2ml amp 

N1 
357190,305 938605,560 0,000 184415,640 338423,520 821566,350 0,000 

Dexalgin 50mg/2ml  
5x2ml inj-sol amp 

83160,000 870796,080 0,000 0,000 466250,400 684739,44 0,000 

Dexalgin 25mg 
20x2,5g granul 

sach 
21371,580 189553,000 0,000 1116529,66 1776569,87 2047797,3 2727334,39 

Dexalgin 25mg 10 
coat-tabl 

62522,460 0,000 490706,58 0,000 647680,705 0,000 4958414,86 

jami 524244,345 1998954,64 490706,58 1300945,30 3228924,495 3554103,09 7685749,25 
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cxrili #3
 deqsketoprofenis  sainieqcio formis generikebi saSualo sabazro fasis mixedviT

savaWro 
dasaxeleba 
inglisuri

savaWro 
dasaxeleba 

qarTuli

forma/doza/koncentracia/ 
SefuTvaSi raodenoba

fasi mwarmoebeli 
qveyana

fasi 
erTeulze 

SERTOFEN sertofeni

50mg/2ml i.m. sainieqcio da i.v. 
sainieqcio/sainfuzio xsnaris 
mosamzadebeli koncentrati 
muqi feris minis ampula #5

30,82 TurqeTi 6,164 

ROTALFEN rotalfeni

50mg/2ml i.m. sainieqcio da i.v. 
sainieqcio/sainfuzio xsnaris 
mosamzadebeli koncentrati 

ampula #5

30,6 TurqeTi 6,12 

DEXALFEN® deqsalfeni 25mg/ml 2ml i.v. da i.m sainieqcio 
xsnari ampula #5

29,76 ruseTi 5,952 

Dexalgin® 
inject 

deqsalgini 
inieqcia

50mg/2ml i.m. sainieqcio da i.v. 
sainieqcio/sainfuzio xsnari 

ampula #5
27,72 italia 5,544 

DENREK denreki

50mg/2ml i.v. 
sainieqcio/sainfuzio da i.m. 
sainieqcio xsnari ampula #5 

(1X5)

26,465 saqarTvelo 5,293 

DEXIREN deqsireni
50mg/2ml neli i.m. da i.v. 

sainieqcio/i.v. sainfuzio xsnari 
ampula #6

29,62 TurqeTi 4,936667 

GROT 50 
mg/2mL 

Solution for 
Injection 

groti 
50mg/2ml 

sainieqcio 
xsnari

50mg/2ml i.m. da i.v. sainieqcio da 
i.v. sainfuzio xsnari ampula #6

29,08 TurqeTi 4,846667 

Zumm-25 zum-25 50mg/ml 2ml sainieqcio xsnari 
qarvisferi minis ampula #5 (1X5)

22,76 TurqeTi 4,552 

DESFAROL desfaroli

50mg/2ml i.m. sainieqcio da i.v. 
sainieqcio/sainfuzio xsnaris 
mosamzadebeli koncentrati 
qarvisferi minis ampula #6

25,51 TurqeTi 4,251667 

Dexalgin® 
inject 

deqsalgini 
inieqcia

50mg/2ml i.m. sainieqcio da i.v. 
sainieqcio/sainfuzio xsnari 

ampula #1
4,035 italia 4,035 

Auxilen® auqsileni

50mg/2ml (25mg/ml) 2ml neli i.m. 
sainieqcio da i.v. 

sainieqcio/sainfuzio xsnari 
ampula #5

12,73 slovakeTi 2,546 

Dextanol deqstanoli
50mg/2ml neli i.m. sainieqcio da 
neli i.v. sainieqcio/sainfuzio 

xsnari ampula #6
13,485 TurqeTi 2,2475 
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cxrili #4
deqsketoprofenis tabletirebuli formis generikebi saSualo sabazro fasis mixedviT

savaWro 
dasaxeleba 
inglisuri

savaWro 
dasaxeleba 

qarTuli

forma/doza/koncentracia 
raodenoba SefuTvaSi

fasi
mwarmoebeli 

qveyana
fasi 

erTeulze 

SERTOFEN sertofeni
25mg apkiani garsiT 

dafaruli tableti #20 
(2X10)

30,82 TurqeTi 1,541 

Kaywer keiveri
25mg apkiani garsiT 

dafaruli tableti  #10 
(1X10)

12,86 ukraina 1,286 

Dexketoprofen 
Normon 25 mg 

film-coated 
tablets 

deqsketoprofeni 
normoni 25mg 

apkiani garsiT 
dafaruli 
tabletebi

25mg apkiani garsiT 
dafaruli tableti #20 

(1X20)
24,5 espaneTi 1,225 

Dexalgin® deqsalgini
25mg apkiani garsiT 

dafaruli tableti #10 
(1X10)

12,145 espaneTi 1,2145 

ZUMM-25 zum-25
25mg apkiani garsiT 

dafaruli tableti #10 
(1X10)

11,43 saqarTvelo 1,143 

DENREK denreki
25mg apkiani garsiT 

dafaruli tableti #10 
(1X10)

10,955 saqarTvelo 1,0955 

 
cxrili #5

 deqsketoprofenis granulirebuli saSetis formis generikebi
saSualo sabazro fasis mixedviT

savaWro 
dasaxeleba 
inglisuri

savaWro 
dasaxeleba 

qarTuli

forma/doza/koncentracia 
raodenoba SefuTvaSi

fasi mwarmoebeli 
qveyana

fasi 
erTeulze 

ZUMM-25 zum-25
25mg granulebi SigniT 

misaRebi xsnaris 
mosamzadeblad paketi #10

10,81 saqarTvelo 1,081 

Dexalgin® 
sachet 

deqsalgini 
saSeti

25mg granulebi SigniT 
misaRebi xsnaris 

mosamzadeblad paketi #20 
20,83 espaneTi 1,0415 
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SUMMARY

Nikuradze Nestan, Varsemashvili Nikoloz

POSITIONING STUDY OF
DEXKETOPROFEN ON THE GEORGIAN
MARKET

TSMU, SOCIAL AND CLINICAL PHARMACY DEPARTMENT

For the purpose of the Dexketoprofen positioning study,
publicly available data has been processed using retrospec-
tive and pharmacoeconomic analysis methods, which result-
ed in the positioning of Dexalgin®, the original product, on
a market rich in generic products. Results may also be used
for the optimisation of a specific patient’s treatment or the
determination of the facility’s supply.

Methods used in the study may be used to determine the
periodic nature of demand or the rentability of the medica-
tion.
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nodia mariam1,  simonia lana1,  bakuriZe laSa1,
beraSvili dali2,  bakuriZe alioSa1

TuTis (MORUS ALBA L.) oraluri
firfitebis formulacia, teqnologia da
biofarmacevtuli Sefaseba

Tssu, farmacevtuli teqnologiis
departamenti1; farmacevtuli botanikis
departamenti2

Saqriani diabeti farTod gavrcelebul da-
avadebaTa ricxvs miekuTvneba. diabetis saerTa-
Soriso federaciis 2022 wlis monacemebiT, da-
avadebulTa ricxvi 422 milions aRwevda. speci-
alistebi varaudoben, rom es ricxvi momavalSi
kidev ufro gaizrdeba. aRniSnuli daavadeba war-
moadgens mZime samedicino-socialur problemas.

diabetis samkurnalod mimarTaven jansaRi
cxovrebis wess, metwilad iyeneben  preparatebs,
romlebic ZiriTadad sinTezuri warmoSobisaa,
amitomac damxmare, bunebrivi warmoSobis bi-
ologiurad aqtiuri nivTierebis Semcveli dia-
betis sawinaaRmdego preparatebis Seqmna aqtu-
alur sakiTxs warmoadgens Tanamedrove farmaci-
isa da medicinisTvis.

TuTis foTlebi odiTganve gamoiyeneboda me-
dicinaSi. mas aqvs antidiabeturi, antioqsidan-
turi, antibaqteriuli, antiaTerosklerozuli,
hipolipidemiuri moqmedeba. qimiuri Semadgen-
lobidan gamomdinare, aregulirebs sisxlSi glu-
kozis dones da amcirebs qolesterinis raode-
nobas [1,2,3,4,5].

piris Rru wamlis administrirebisTvis
saukeTeso garemos warmoadgens. piris RruSi
gamosayeneblad yvelaze optimaluria firfite-
bi, romlebic ixsneba swrafad da gaiwoveba unar-
Cenod. firfitebis moqmedebiT SesaZlebelia

rogorc adgilobrivi, ise sistemuri moqmedeba
[6,7].

kvlevis mizans warmoadgenda TeTri TuTis
foTlebis eqstraqtis Semcveli oraluri fir-
fitebis recepturis gansazRvra da teqnologi-
is damuSaveba.

miznis misaRwevad unda gadagvewyvita Semde-
gi amocanebi:

- TuTis foTlebisgan eqstraqtis miReba da
misi qimiuri Semadgenlobis Seswavla gazuri qro-
matografia-masspeqtrometriiT;

- biofarmacevtuli kvlevebis safuZvelze,
optimaluri apkwarmomqmneli damxmare nivTiere-
bebis SerCeva;

- biofarmacevtuli kvlevebis safuZvelze,
TuTis firfitis Semadgenlobis dadgena da re-
cepturis gansazRvra;

- TuTis firfitebis momzadebis teqnologiis
damuSaveba;

- TuTis firfitebis keTilxarisxovnebis
maCveneblebis dadgena da stabilurobis Seswav-
la Cveulebriv pirobebSi Senaxvisas da vargiso-
bis vadis dadgena.

kvlevis obieqtebi da meTodebi. kvlevis
obieqtebi, funqciuri daniSnulebis mixedviT,
mocemulia #1 cxrilSi.

kvlevebi Catarda Tanamedrove farmako-
teqnologiuri, fizikur-qimiuri da biofar-
macevtuli meTodebiT.

Sedegebi. TeTri TuTis foTlebis eqstraq-
tis qimiuri Semadgenloba ganisazRvra gazuri
qromatografia masspeqtrometriiT. Sedegebi
asaxulia #1 suraTze.

kvlevis obieqtis dasaxeleba formulaciaSi gamoyenebis 
funqciuri daniSnuleba 

TeTri TuTis foTlebis siTxovani 
eqstraqti 

aqtiuri farmacevtuli 
ingredienti (afi) 

karboqsimeTilceluloza firwarmomqmneli polimeri 
hidroqsipropilmeTilceluloza firwarmomqmneli polimeri 

meTilceluloza firwarmomqmneli polimeri 
alginis mJava firwarmomqmneli polimeri 

poliakrilis mJava bioadgeziuri 
sorbinis mJava კonservanti 

kaliumis sorbiti კonservanti 
glicerini plastifikatori 

evkaliptis eTerzeTi aromatizatori 

cxrili #1
sakvlevi firfitebis SemadgenlobaSi Semavali nivTierebebi da maTi  daniSnuleba
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suraTi #1
TuTis foTlebis siTxovani eqstraqtis gazuri qromatograma
1. benzalis spirti 7.78; 2. 2-heqsanois mJava  8.60; 3. fenileTilketoni 9.20; 4. meTileTilmaleimidi 9.75; 5.

kaprilis mJava 9.94; 6. Timoli 10.25; 7. dihidroaqtinidio idi(2(4H)-benzofuranoni, 5,6,7,7a-tetrahidro -4,4,7a-
trimeTil) 12.41; 8. 2(4H)-benzo furanoni, 5,6,7,7a-tetrahidro-6-hidroqsi-4,4,7a-trimeTil- 13.64; 9. miristis
mJava 13.73; 10. perhidrofarnezil acetoni  3.84; 11. meTil palmitati  14.26; 12. cetilis mJava 14.45; 13. fitoli
15.22; 14. oleis mJava 15.37; 15. stearis mJava 15.46.

literaturis monacemebis gaTvaliswinebiT
momzadda TuTis oraluri firfitebis sakvlevi
formulaciebi. Sedegebi warmodgenilia #2
cxrilSi.

ingredientebi, g F1 F2 F3 F4 F5 F6 F7 F8 

TeTri TuTis foTlebis siTxovani 
eqstraqti, ml 6 6 6 6 6 6 6 6 

karboqsimeTilceluloza 0,6 - - - - - 0,6 - 
hidroqsipropilmeTilceluloza - 0,6 - - - - - - 

alginis mJava - - - 0,6 - 0,6 - - 
meTilceluloza - - - - 1,0 - - 1,0 

poliakrilis mJava - - 0,6 - - - - - 
kaliumis sorbiti 0,05 - 0,05 - 0,05 0,05 0,05 0,05 

glicerini 2,0 1,0 1,0 1,0 2,0 1,0 2,0 2,0 
gamoxdili wyali 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 

evkaliptis eTerzeTi, wveTi 5 5 5 5 5 5 5 5 

cxrili  #2
TuTis oraluri firfitebis sakvlevi formulaciebi
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sakvlevi formulaciebidan TuTis oraluri
firfitebis mosamzadeblad pirvel rigSi miRe-
bul iqna siTxovani eqstraqti 1:1-Tan Tanafar-
dobiT, risTvisac TeTri TuTis gamSrali foT-
lebi moTavsda perkolatorSi, daemata 96%-ian
eTilis spirti sarkis warmoqmnamde da dayovnda
24 sT-is ganmavlobaSi. drois gasvlis Semdeg
miRebul gamonawvlili gasufTavda dabal tem-
peraturaze dayovnebiT da gafiltvriT.

#1 cxrilSi mocemuli formulaciebidan fir-
fitebi damzadda Camosxmis meTodiT: apkwarmom-
qmneli gajirjvda gamoxdil wyalSi oTaxis tem-
peraturaze, Semdeg maTSi Setanil iqna aqtiuri
farmacevtuli ingredienti da Sesabamisi damx-
mare nivTierebebi, Seeria erTgvarovani masis
miRebamde, Camoisxa petris finjanze da dayov-
nda amwov karadaSi, oTaxis temperaturaze  12 sT-
is ganmavlobaSi.

kvlevis Semdgom etapze ganisazRvra sakvlevi
formulaciebidan momzadebuli TuTis oraluri
firfitebis fizikur-qimiuri da teqnologiuri
maCveneblebi, Sedegebi mocemulia #3 cxrilSi.

#3 cxrilis monacemebidan Cans, rom opti-
maluria #6 formulacia, aRniSnulidan gamom-

dinare, ganisazRvra #6 kompoziciidan momzade-
buli firfitebis meqanikuri simtkice. Sedegebi
asaxulia #3 suraTze.

kvlevis finalur etapze dadginda SerCeuli
kompoziciidan momzadebuli TuTis oraluri
firfitebis stabiluroba Cveulebriv pirobebSi
Senxvisas, Sedegebi mocemulia #4 cxrilSi.

daskvnebi
1. TuTis (Morus Alba L.) foTlebisgan miRebu-

lia aqtiuri substancia, siTxovani eqstraqtis
saxiT. gazuri qromatografia masspeqtrometri-
iT Seswavlis Sedegad masSi identificirebulia
15 nivTiereba, romelic miekuTvneba sxvadasxva
jgufis terpenebs da cximovan mJavebs;

2. biofarmacevtuli kvlevebis safuZvelze
ganisazRvra TuTis oraluri firfitebis formu-
lacia da damuSavda miRebis teqnologia;

3. ganisazRvra TuTis oraluri firfitebis
keTilxarisxovnebis Semdegi maCveneblebi: erT-
gvarovneba, sisqe, xsnadoba, pH, adgeziis unari
da meqanikuri simtkice;

4.  dadginda, rom TuTis oraluri firfitebi
inarCuneben stabilurobas Cveulebriv pirobeb-
Si Senaxvisas erTi wlis ganmavlobaSi.

cxrili  #3
TuTis sakvlevi  firfitebis keTilxarisxovnebis maCveneblebis gansazRvris Sedegebi

cxrili  #4
TuTis oraluri firfitebis stabilurobis kvlevis Sedegebi

Cveulebriv pirobebSi (250C±20C/60±5% RH) Senaxvisas

periodi garegnuli saxe sisqe, mm pH adgeziis unari xsnadoba, 
wT 

0 

gamWirvale, 
drekadi, 

erTgvarovani 
firfita 

0,1450,03 6,7 Seesabameba 4 

6 

gamWirvale, 
drekadi, 

erTgvarovani 
firfita 

0,1450, 03 6,7 Seesabameba 4 

12 

gamWirvale, 
drekadi, 

erTgvarovani 
firfita 

0,1450, 03 6,7 Seesabameba 4 

keTilxaris-
xovnebis 

maCveneblebi 

sakvlevi kompoziciebi # 

specifi-
kacia F1 F2 F3 F4 F5 F6 F7 F8 

aRweriloba gamWvir-
vale 

Seesabameba Seesabameba Seesabameba Seesabameba Seesabameba Seesabameba Seesabameba Seesabameba 

erTgvarovneba erTgva-
rovani 

araerTgva-
rovani 

araerTgva-
rovani 

araerTgva-
rovani 

erTgva-
rovani 

araerTgva-
rovani 

erTgva-
rovani 

araerTgva-
rovani 

araerTgva-
rovani 

pH 6,5-7,2 6,8 6,6 6,3 6,7 6,8 6,7 6,8 6,8 

sisqe, mm 0,145-
0,1500,05 

0,1550,03 0,1580,02 0,1440,04 0,1420,02 0,1490,02 0,1450,03 0,1560,02 0,1490,03 

xsnadoba, wT 5,00 0,15 5,210,15 5,570,13 3,580,15 4,000,16 6,340,17 4,270,15 5,260,16 6,28 0,18 

adgeziis unari 
cera 

TiTis 
testi 

Seesabameba Seesabameba Seesabameba Seesabameba Seesabameba Seesabameba Seesabameba Seesabameba 
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SUMMARY

Nodia Mariam1, Simonia Lana1, Bakuridze Lasha1,
Berashvili Dali2,  Bakuridze Aliosha1

FORMULATION, TECHNOLOGY AND
BIOPHARMACEUTICAL EVALUATION
OF MULBERRY (MORUS ALBA L.) FILMS

TSMU, DEPARTMENT OF PHARMACEUTICAL
TECHNOLOGY1; DEPARTMENT OF PHARMACEUTICAL
BOTANY2

According to the data of the International Diabetes Fed-
eration in 2022, the number of patients will reach 422 million,
specialists predict that this number will increase even more
in the future. This disease is a serious medical and social
problem. Recently, diabetes has become so massive that it is
no longer considered a disease and is considered a normal
way of life. Mulberry leaves have been used in medicine
since ancient times. Due to its chemical composition, it reg-
ulates the level of glucose in the blood and reduces choles-
terol. Oral cavity is the best environment for drug adminis-
tration. The most optimal for use in the oral cavity are films
that open quickly and absorb efficiently. With the action of
the films, both local and systemic action is possible

The aim of the study was to determine the recipe for oral
films containing the extract of white mulberry leaves and
develop the technology. As a result of the conducted stud-
ies, gas chromatography with mass spectrometry, 15 sub-
stances belonging to different groups of terpenes and fatty
acids were identified in the extract obtained from the leaves
of white mulberry (Morus alba L.). On the basis of biophar-
maceutical studies, the optimal formulation of mulberry oral
films has been determined and the administration technolo-
gy has been developed.

Quality indicators of supplied mulberry oral films: unifor-
mity, thickness, solubility, pH and mechanical strength are
optimal.

Mulberry oral films are stable for one year under normal
storage conditions.

suraTi  #2
F6 formulaciidan momzadebuli TuTis oraluri firfitebis kvlevis

Sedegebi meqanikur simtkiceze
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klinikuri  SemTxvevis aRwera

orjonikiZe zurab1,  awyvereli leila1,
bregaZe oTar2,   WuWulaSvili nino2,
wiklauri giorgi2

sakbile morCis rbili qsovilebis
rekonstruqciis originaluri meTodi
tuCis vestibuluri zedapiridan
aRebuli ori qsovilovani nafleTis
gamoyenebiT  (klinikuri SemTxvevis
aRwera)

Tssu, piris Rrus qirurgiis da
implantologiis departamenti1;  yba-saxis
qirurgiis departamenti2

yba-saxis midamos da piris Rrus zonas aqvs
didi mniSvneloba rogorc funqciuri, ise esTe-
tikuri TvalsazrisiT. Sesabamisad, aRniSnuli
regionis anatomiur-fiziologiuri monacemebi
mniSvnelovan gavlenas axdens adamianis cxovreb-
is xarisxze. piris Rrus rbili qsovilebis defi-
citi uxSiresad viTardeba simsivnuri warmonaqm-
nebis qirurgiuli mkurnalobis Sedegad. aqedan
gamomdinare, operaciuli Carevis win didi mniS-
vneloba eniWeba adreul diagnostikas, rac saSu-
alebas iZleva minimaluri invaziuri CareviT da
piris Rrus rbili qsovilebis SedarebiT mcire
deficitis ganviTarebiT miRweuli iyos sasur-
veli Terapiuli efeqti. sadReisod, piris Rrus
simsivnuri warmonaqmnebis qirurgiuli mkur-
nalobisas aqtualur amocanad rCeba ara marto
simsivnuri warmonaqmnis radikaluri amokveTa,
aramed piris Rrus rbili qsovilebis anatomiur-
funqciuri reabilitacia. aRniSnuli mizniT mo-
wodebulia sxvadasxva plastikuri masalis gamo-
yenebis variantebi, romelTa SerCevac damokide-
bulia pacientis somatur mdgomareobaze, defeq-
tis xasiaTze, sidideze da lokalizaciaze.
amasTan, unda aRiniSnos, rom  organizmis sxva
regionidan piris RruSi gadatanili arcerTi
transplantati ar imeorebs piris Rrus rbili
qsovilebis iseT Tvisebebs, rogoricaa mgrZno-
beloba, elastikuroba da sekretoruli funqcia.
piris Rrus rbili qsovilebis didi defeqtebis
aRsadgenad upiratesad iyeneben kan-fasciur an
kan-kunTovan autotransplantatebs, romelTa
aRebac xdeba submentalurad, kisris wina da
gverdiTi midamoebidan  an safeTqel-Txemis re-
gionidan.  gacilebiT vrceli defeqtebis aRdge-
nis mizniT gamoyenebulia gulmkerdis midamodan
aRebuli perforirebuli peqtoraluri da Tora-
ko-dorzaluri autotransplantatebi, aseve,
barZayis wina zedapiridan aRebuli  autotrans-
plantatebi. piris Rrus lorwovanis rekonstru-
qcia kanis autotransplantaciiT dakavSirebulia
mniSvnelovan diskomfortTan, rac gamoixateba
ucxo sxeulis SegrZnebaSi, gemovnebis SecvlaSi,
intraoralurad Tmis zrdis problemaSi, sekre-
toruli funqciis daqveiTebis gamo qserostomi-
is ganviTarebaSi. amasTan, msgavsi operaciebi

moiTxovs damatebiT Carevas, kerZod,  dedobrivi
niadagidan qsovilebis aRebas, rac aRniSnul re-
gionSi uxeSi, momWimavi nawiburebis ganviTarebiT
sruldeba. kan-fasciuri an kan-kunTovani autot-
ransplantatebiT piris Rrus rbili qsovilebis
rekonstruqciis alternatiul variants war-
moadgens lorwovani garsis aRdgena visceruli
autotransplantatebiT, kerZod, morfotipiuri
qsovilis gadanergvis gziT. am mizniT gamoyene-
buli iqna saWmlis momnelebeli traqtis lorwo-
vani garsis, kerZod kuWis, wvrili da msxvili  naw-
lavebidan aRebuli qsovilovani fragmentebis
transplantacia piris RruSi. es ukanaskneli  war-
moadgens optimalur plastikur masalas defeq-
tis formirebisa da adaptaciis TvalsazrisiT,
Tumca moiTxovs rTul qirurgiul Carevas muc-
lis Rrus gaxsniT. yovelive zemoTqmulidan ga-
momdinare, cxadi xdeba piris Rrus simsivnuri
daavadebebis adreuli diagnostikis mniSvnelo-
ba ara marto prognozis, aramed, agreTve, mini-
maluri invaziuri Carevisa da qsovilovani defi-
citebis aRdgenis TvalsazrisiT.

kvlevis mizans warmoadgenda qveda ybis sak-
bile morCze lokalizebuli simsivnuri war-
monaqmnis amokveTis Sedegad ganviTarebuli qso-
vilovani deficitis adgilobrivi qsovilebis
gamoyenebiT aRdgenis originaluri meTodis mo-
wodeba.

pacienti m.S., 59 wlis, Semovida klinikaSi 21-
12-2023 w., diagnoziT: qveda ybis giganturujre-
dovani epulisi.  pacientis gadmocemiT, daaxlo-
ebiT 5 wlis win SeniSna simsivnuri warmonaqmnis
gaCena qveda ybis sakbile morCis areSi. am xnis
manZilze warmonaqmni nela da umtkivneulod
matulobda moculobaSi. bolo periodSi aRiniS-
na simsivnis SedarebiT intensiuri zrda. amasTan,
warmonaqmnis zedapirma ganicada maceracia da
dawyluleba mosaxsneli proTezis bazisiT kom-
presiis gamo da gaxda ReWviTi datvirTvis dros
sisxlmdeni. amas daerTo anTebiTi procesi piris
Rrus  meoradi infeqciis fonze da daewyo
tkivilebi, romlis provocirebac xdeboda, aseve,
ReWviTi datvirTviT. aRniSnulis gamo pacients
Seeqmna seriozuli diskomforti sakvebis miRe-
basTan dakavSirebiT.  pacientma mogvmarTa opera-
ciuli mkurnalobis mizniT.

obieqturi gasinjviT yuradRebas ipyrobda
qveda tuCis marjvena naxevris deformacia, ves-
tibuluri mxridan simsivnuri warmonaqmnis kom-
presiis gamo. piris Rrus inspeqciiT Sesabamis
mxareze, qveda sakbile morCis vestibulur zeda-
pirze,  vizualizdeboda marcvlovani zedapiris,
uswori formis, SexebiT advilad sisxlmdeni, did
zomis simsivnuri warmonaqmni, romelic lokali-
zebuli iyo  43 da 44 kbilebis fesvebis proeq-
ciaze.  saxis Zvlebis kt kvleviT, Sesabamis are-
Si, aRiniSneboda qveda ybis Zvlis destruqciis
ubani, saidanac gamomdinareobda aRniSnuli sim-
sivnuri warmonaqmni. citologiuri kvleviT dad-
genili iyo qveda ybis giganturujredovani
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epulisis diagnozi ujreduli atipiis gareSe.
pacients zogadi gautkivarebiT Cautarda

operaciuli Careva: qveda ybis nawilobrivi
rezeqcia simsivnuri warmonaqmnis amokveTiT da
sakbile morCis rbili qsovilebis rekonstruq-
cia tuCis vestibuluri zedapiridan aRebuli
qsovilovani nafleTebis gamoyenebiT.

operaciisas gamovlenili paTologiuri
cvlilebebis aRwera : sakbile morCis da nawi-
lobriv qveda ybis sxeulis Zvlovani qsovili,
simsivnuri warmonaqmnis fuZis proeqciaze, iyo
destruqtirebuli mTel siRrmeze, SigniTa kor-
tikalur Sremde.  sakbile morCis SigniTa kor-
tikalur Sre iyo intaqturi. amdenad, simsivnuri
warmoinaqmni ganicdida zrdas Zvlidan vestibu-
luri mimarTulebiT da rogorc intra-, ise
eqstraoralur nawilTan erTad aRwevda 3,5 x 3,5 x
3,0 sm. zomas. amasTan, misi fuZe karibWis TaRis
proeqciaze Sexorcebuli iyo qveda ybis anTe-
badad SeSupebul da infiltrirebul perios-
teumTan.

operaciis teqnika: eqstragirdnen simsiv-
nuri zrdis zonaSi arsebuli gangrenuli 43 da 44
kbilebis fesvebi da parodontuli, statikadar-
Rveuli 41 da 42 kbilebi.  simsivnuri warmonaqmni
amoikveTa mTlianad, ori damoukidebeli - intra-
da eqstraosaluri blokis saxiT, saRi qsovile-
bis farglebSi.  calke blokad amoikveTa anTe-
badad SeSupebuli da infiltrirebuli perios-
teumi karibWis TaRis proeqciaze. bormanqaniT
frezirda simsivnesTan Semxebi Zvlovani qsovi-
lis masivi saR Zvlamde. Catarda simsivnuri war-
monaqmnis Zvlovani sarecelis qirurgiuli da
antiseptikuri damuSaveba. simsivnis amokveTis
Semdeg darCa aramarto Zvlovani qsovilis,
aramed sakbile morCis rbili qsovilebis vrceli
deficiti, Zvlis gaSiSvlebiT. aRniSnuli defi-
citis dafarvis mizniT Catarda rbili qsovile-
bis mobilizacia qveda tuCis vestibuluri zeda-
piridan. kerZod, qveda tuCis Sesabamis zeda-
pirze gatarda sami ganakveTi - ori iribi, Ti-
Toeul mxares, gareTa anu distaluri daxriT,
karibWis TaRis mimarTulebiT da erTi cen-
traluri, aRniSnul or ganakveTs Soris, aseve,
karibWis TaRamde gavrcelebiT. ganakveTebis
siRrme moicavda lorwovan garss da piris irg-
vlivi kunTis zedapirul Sres. amdenad, rbili
qsovilebis aSrevebis Semdeg, miRebuli iqna ori
trapeciuli nafleTi, TiToeli farTo fuZiT
karibWis TaRisken. nafleTebi mobilizda qso-
vilovani deficitis napirebisaken, am ukanaskne-
lis Sevsebis mizniT, xolo centraluri ganakve-
Tis areSi qveda tuCis vestibulur zedapirze
warmoqmnili qsovilovani deficiti daixura
piris irgvliv kunTze da mimdebare lorwovan
garsze dadebuli momWimavi nakerebiT. amdenad,
mTlianad Seivso rbilqsovilovani deficiti da
daixura qveda ybis gaSiSvlebuli Zvlovani masivi.

pacienti gaewera klinikidan operaciidan ori
dRis Semdeg damakmayofilebeli mdgomareobiT.

recidivis prevenciis TvalsazrisiT, mizanSe-
wonilad iqna miCneuli yba-saxis qirurgis moni-
toringi dinamikaSi. daavadebis saboloo diag-
nozi  dadgenili iqna operaciuli masalis mor-
fologiuri kvleviT.

amdenad, operaciuli Carevis Cvens mier gamo-
yenebulma originalurma meTodma saSualeba
mogvca mTlianad, saRi qsovilis farglebSi
amogvekveTa qveda sakbile morCis areSi lokali-
zebuli simsivnuri warmonaqmni da aRgvedgina
operaciuli Carevis Sedegad ganviTarebuli
rbili qsovilebis mniSvnelovani deficiti tu-
Cis vestibuluri zedapiridan aRebuli qsovilo-
vani nafleTebis gamoyenebiT.
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CLINICAL CASE REVIEW
SUMMARY

Orjonikidze Zurab1, Atskvereli Leila1, Bregadze Otar2,
Chuchulashvili Nino2, Tsiklauri Giorgi2

THE ORIGINAL METHOD OF SOFT
TISSUE RECONSTRUCTION OF THE
DENTAL RIDGE USING TWO TISSUE
GRAFTS TAKEN FROM THE
VESTIBULAR SURFACE OF THE LIP
(CLINICAL CASE REPORT)

TSMU, DEPARTMENT OF ORAL SURGERY AND
IMPLANTOLOGY1; DEPARTMENT OF MAXILLOFACIAL
SURGERY2

Reconstruction of oral soft tissues using local tissues is
very important from the point of view of anatomical-func-
tional rehabilitation of the mentioned region. In the article,
the authors present the original operative method of restor-
ing the tissue deficiency of the mandibular tooth ridge.

A 59-year-old patient entered the clinic with the diagno-
sis: giant cell epulis of the lower jaw. Inspection of the vesti-
bular surface of the lower dentition revealed a granular sur-
face, irregularly shaped tumor located on the root projection
of teeth 43 and 44.

CT examination of the facial bones revealed the area of
destruction of the lower jaw bone, from which the mentioned
tumor originated. It was established by cytological examina-
tion of the lower jaw diagnosis of giant cell epulis without
cellular atypia.

After excision of the tumor within the healthy tissue, a
significant deficiency of the soft tissues covering the dental
ridge developed, the bone was quite by uncovering an ex-
tensive array of completely reconstructed two trapezoidal
specimens taken from the vestibular surface of the lower lip
using tissue flap, the tissue composition of which included
the mucous membrane and the superficial layer of the mus-
cles around the mouth.

literaturis mokle mimoxilva

ruxaZe nino1,  javaxaZe rusudani1,
cimakuriZe maia2,  xatiaSvili nana1,
RvaberiZe olRa1

dasaqmebulTa profesiuli
janmrTelobis mediko-socialuri
aspeqtebi postkoviduri sindromis
dros (Tematuri mimoxilva)

n. maxvilaZis Sromis medicinis da ekologiis
s/k instituti1; Tssu, kvebis, asakobrivi
medicinis, garemosa da profesiuli
janmrTelobis departamenti2

axali koronavirusis gavrcelebis pirobebSi,
Sromis medicinis samsaxuris winaSe warmoiqmna
rogorc dasaqmebuli mosaxleobis profesiuli
janmrTelobis, aseve, COVID-19 gadatanil pacien-
tebSi Sromisunarianobis SenarCunebis proble-
ma.

mTel rig qveynebSi aqtiurad swavloben in-
feqciis Sedegebs postkoviduri sindromis sa-
xiT (COVID-19-is gadatanidan 12 kviraze met xans
infeqciis niSnebis da simptomebis SenarCuneba).
dReisTvis aqtualuria dasaqmebulTa profesi-
uli janmrTelobisa da cxovrebis xarisxis Senar-
Cuneba. miT ufro, rom profesiuli janmrTelo-
bis mTavari maCvenebelia Sromisunarianoba [1].

janmrTelobis msoflio organizaciisa da
Sromis saerTaSoriso organizaciis monacemebiT,
profesiuli janmrTeloba da keTildReoba
dakavSirebulia dasaqmebulTa usafrTxo-
ebasTan, janmrTelobasa da keTildReobasTan.
pandemiam dasaqmebul mosaxleobas Seuqmna mTe-
li rigi problemebi: finansuri, dasaqmebis
(dakarguli samsaxuri), komunikaciis (socialuri
izolacia), didi datvirTva socialurad mniS-
vnelovan profesiebsa da samuSao adgilebze,
kadrebis nakleboba an samuSao adgilebis Semci-
reba, pandemiasTan dakavSirebuli stresuli
situaciebi, koronavirusuli infeqciis gada-
tanis Semdgom profesiuli vargisianobis Sefase-
bis sirTule [2]. didi yuradReba eTmoba COVID-19
da profesias Soris mizez-Sedegobriv kavSirs,
upirvelesad im dasaqmebulebSi, romelTa samu-
Sao adgilze dainficirebis maRali riskia [3].

Sromis mizani iyo samedicino sferoSi
dasaqmebulebSi postkoviduri sindromis ganvi-
Tarebasa da mimdinareobis Taviseburebebis
Sesaxeb Catarebuli kvlevebis  metaanalizi.

dadginda, rom postkoviduri sindromi vi-
Tardeba daavadebis rogorc mZime, aseve msubuqi
formebis gadatanis Semdeg [4]. arsebobs postko-
viduri sindromis ganviTarebis mTeli rigi risk-
is faqtorebi: xandazmuli asaki, komorbiduli
daavadebebis (diabeti, arteriuli hipertenzia,
simsuqne, gul-sisxlZarRvTa daavadebebi) arse-
boba, qronikuli alkoholizmi, Tambaqos moxmare-
ba, laboratoriuli kvlevebisas gamovlenili
darRvevebi (limfopenia, Trombo-citopenia,
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troponinis, feritinis da D-dimeris momatebu-
li done) [5].

erT-erTi yvelaze xSirad registrirebuli
postkoviduri mdgomareobaa daRlilobis sin-
dromi. postkovidur periodSi xSirad diag-
nostirdeba asTeniuri sindromi: Zlieri daRli-
loba, rac ar qreba xangrZlivi dasvenebis miuxe-
davad; Tavis tkivili, momatebuli Zilianoba,
produqtiulobis da koncentrirebis unaris Sem-
cireba, kunTebis sisuste, advilad daRla mcire
fizikuri da fsiqikuri datvirTvisas [6,7,8].

pandemiis pirobebSi Zalian mniSvnelovania
COVID-19 infeqciagadatanil dasaqmebulTa, ro-
gorc profesiuli janmrTelobis, aseve, Sromis-
unarianobis aRdgena. es ukanaskneli gansakuTre-
biT mniSvnelovania Sromis mavne (saSiS) pirobeb-
Si dasaqmebulTaTvis. am problemis gadaWra
saWiroebs jandacvis organoebis TanamSromlo-
bas Sromis medicinis samsaxurebTan.

arsebuli rTuli socialuri problemebis
(ekonomikuri da sxv.) gamo daavadebulebi agrZe-
leben muSaobas, rac kolegebisa da mosaxleobis
dainficirebis did risks warmoadgens [9]. mniS-
vnelovan rols asrulebs, agreTve, fsiqo-
logiuri faqtori: samuSaos dakargvis SiSi, pro-
fesiuli stresi, uZiloba, socialuri izolacia,
depresia da sxva [10]. meore mxriv, COVID-19 in-
feqciis gadatanili pacientebi iZulebuli ari-
an Secvalon samuSao reJimi, Seamciron samuSao
dro, aiRon Svebuleba da sxva. amasTan, maT mud-
mivad eqmnebaT axali samuSaos Ziebis problema.
amis Sedegad dasaqmebulis finansuri stabi-
luroba da social-ekonomikuri statusi irRve-
va [11].

gadatanili koronavirusuli infeqciis
fsiqologiuri Sedegia absentizmi.  Direct Health
Solutions kompaniis monacemebiT, avstraliis
dasaqmebulTa 50% ganicdis SiSsa da stress sa-
muSao adgilze dabrunebisas, rac ganapirobebs
gacdenebis mkveTr zrdas warmoebis zogierT
dargSi. dadginda, rom absentizmi korelaciaSia
calkeuli dasaqmebulis da organizaciebis
aramarto Sromis efeqturobisa da unarianobis
dakargvasTan, aramed damatebiT finansur
tvirTTan [12].

postkovidur periodSi pacientebs postkovi-
duri sindromis poliorganuli da/an polisiste-
muri gamovlinebiT, uqveiTdebaT cxovrebis
xarisxi, rac arRvevs: fizikur janmrTelobas,
fsiqosocialur keTildReobas, funqciur
damoukideblobas, materialur mdgomareobas da
garemos. kovidgadatanil pacientebSi cxovre-
bis xarisxs kidev ufro aqveiTebs samuSaoze dab-
runeba da Sromisunarianobis darRveva.

pandemiis pirobebSi dasaqmebulTaTvis metad
mniSvnelovania samuSaoze dabruneba da usaf-
rTxod muSaoba. racionalurad unda CaiTvalos
personalizebuli midgoma, roca gaTvaliswine-
buli unda iyos janmrTelobis saerTo mdgoma-
reoba, postkoviduri simptomebis tipi da inten-

sioba, Tanmxlebi daavadebebi da samuSao pirobe-
bi. dasaqmebuls, romelic muSaobs Sromis mavne
da saSiS pirobebSi, janmrTelobis mdgomareobis
da Sromisunarianobis aRdgenisTvis SeiZleba
meti dro dasWirdes [13].

COVID-19 pandemiis dros erT-erTi sadavo sa-
kiTxi iyo jandacvis muSakebis samsaxurSi dab-
runeba SARS-CoV-2-iT dainficirebis Semdeg. yve-
laze pragmatuli midgomad SeiZleba CaiTvalos
serologiuri testirebis  da klinikuri simpto-
mebis alagebis kombinacia. es saSualebas aZlevs
jandacvis sferoSi dasaqmebulebs dabrundnen
samsaxurSi, gaufrTxildnen kolegebis da pacien-
tebis janmrTelobas da, aseve, zRudavs perso-
nalis gadinebas pandemiis dros.

korovirusuli infeqciis Semdeg samsaxurSi
dabrunebis sakiTxi ganixileba COVID-19-Tan mi-
marTebiT Camoyalibebul socialur stigmasTan
dakavSirebiT, rasac mivyavarT pacientebis mier
testebis dadebiTi pasuxis damalvasTan, rac
iwvevs mkurnalobis Seferxebas da virusis gav-
rcelebas.

garkveuli stigma yalibdeba kovidinfeqciiT
dasnebovnebuli da gamojanmrTelebuli  pacien-
tebis, maT Soris jandacvis muSakebis mimarT. am
stigmasTan sabrZolvelad aucilebelia rogorc
dasaqmebulis, aseve damsaqmeblisTvis infor-
maciis sworad miwodeba da cnobierebis amaRle-
ba.

COVID-19-isgan gamojanmrTelebuli piris sa-
muSaod daSvebis sakiTxis gadasawyvetad saWiroa
TanamSromlis profesiuli vargisianobis Semow-
meba, savaldebulo samedicino Semowmebis Sede-
gebis gaTvaliswinebiT, maregulirebeli doku-
mentebis Sesabamisad.

postkoviduri sindromis profesiuli riskis
problema dResdReobiT rCeba erT-erT mniS-
vnelovan gamowvevad jandacvis sferoSi da mo-
nacemebi am sakiTxTan dakavSirebiT ar aris sak-
marisi.

Catarebulma kvlevebma aCvena medicinis
muSakebSi post-koviduri sindromis maRali six-
SiriT gavrceleba (45%-dan 71%-mde) [14]. COVID-
19-is msubuqi formiT daavadebulebs xSirad,
gamojanmrTelebis Semdeg, ramdenime Tvis gan-
mavlobaSi aReniSnebaT iseTi simptomi, rac xels
uSlis samuSaos Sesrulebas da auaresebs yovel-
dRiuri cxovrebis xarisxs.

postkoviduri sindromis gamovlineba izrde-
ba iseTi araxelsayreli sawarmoo faqtorebis
zemoqmedebis pirobebSi, rogoricaa aerozole-
bi da qimikatebi, rac xels uwyobs sunTqvis dar-
Rvevebis provocirebas da filtvebSi pa-
Tologiuri procesis regresiis Seferxebas.
ufro metic, postkoviduri sindromis gamov-
linebis sixSire da simZime mWidro kavSirSia arax-
elsayrel pirobebSi dasaqmebulTa samuSao sta-
Jis xangrZlivobasTan [15]. COVID-19 infeqciis
profesiuli riskis jgufebSi saWiroa mizez-
Sedegobrivi kavSiris dadgena daavadebasa da
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profesias Soris. rig qveyanaSi (belgia, italia,
germania, samxreT afrika, kanada) COVID-19 infeq-
cia bolo dromde ganixileboda, rogorc SARS-
CoV-2-is profesiuli zemoqmedeba. dReisTvis
COVID-19 infeqciiT identificirebulia rogorc
axali profesiuli daavadeba, romelic samedici-
no sferoSi dasaqmebulebs aZlevs kompensaciaze
uflebas [16]. Tumca, Tanamedrove pirobebSi, COV-
ID-19-is gamomwvevis profesiasTan korelaciis
dadgenisas, sirTuleebi warmoiSva epidemi-
ologiuri anamnezis Sefasebisas, gadatanili ko-
rovirusuli infeqciis Sedegebis identificir-
ebisa da diagnozis formulirebisas. COVID-19 in-
feqcia warmoadgens axal problemas sareabili-
tacio samsaxurisTvisac, rac saWiroebs samuSao
formatis Secvlas samuSao datvirTvis gazrdis
gamo, rasac ganapirobebs specialuri kontingen-
tis (COVID-19-iT daavadebuli pacientebis) ric-
xvis mateba [17].

daskvna: amJamad cnobili axali korovirusu-
li infeqciis ganviTarebisa da mimdinareobis
Taviseburebebi (grZelvadiani simptomaturi da
postkoviduri sindromebi), daavadebis mZime
formebiT mimdinareoba riskis jgufebSi (xan-
dazmuli pacientebi, Tanmxlebi daavadebebis
mqone adamianebi), postkoviduri sindromis
polimorbidoba (grZelvadiani paTologiuri sim-
ptomebi, romlebic grZeldeba infeqciis Semdeg
3 Tve da meti) saSualebas gvaZlevs SevafasoT
COVID-19-is prognozi; rac, Tavis mxriv, qmnis wina-
pirobebs, axali koronavirusuli infeqciis
Sesaxeb dagrovili codnis safuZvelze, mkur-
nalobisa da prevenciuli RonisZiebebis mecni-
eruli dasabuTebisTvis.

COVID-19-iT pandemiam gaaCina axali gamowveve-
bi, rogorc praqtikuli jandacvis specialiste-
bis, aseve Sromis higienis samsaxuris winaSe, rac
moiTxovs disciplinaTaSoris mudmiv TanamSrom-
lobas axali, efeqturi prevenciuli da samkur-
nalo, meTodebis SemuSavebisTvis.
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In the conditions of the spread of the new coronavirus,
the occupational medicine faced the problem of maintaining
the occupational health of the employed population and the
ability to work in patients infected with COVID-19. In a num-
ber of countries, the consequences of infection in the form
of post-Covid syndrome are being actively studied.

The purpose of the work is to analyze the published for-
eign literature and scientific works, which are related to the
development of the post-Covid syndrome and the peculiar-
ities of its course among employees in the medical sphere.

The pandemic has created a number of problems for the
employed population: financial, lost jobs and social isola-
tion, heavy workload on people in socially important profes-
sions, lack of staff or reduction of jobs, stressful situations
related to the pandemic, difficulty in assessing professional
suitability after the coronavirus infection. In a number of
foreign countries, Covid-19 infection was considered until
recently as an occupational exposure to Covid-2. To date,
this infection has been identified as a new occupational dis-
ease that entitles healthcare workers to compensation and is
proposed for worldwide recognition as an occupational dis-
ease. However, in modern conditions, when establishing the
connection of COVID-19 with the profession, difficulties arise
in the evaluation of the epidemiological anamnesis, in iden-
tification of the consequences of coronavirus infection and
in the formulation of the diagnosis. COVID-19 is a new prob-
lem for the rehabilitation service. The peculiarities of the
development and course of the coronavirus infection, the
course of severe forms of the disease in risk groups, the
polymorbidity of the post-covid syndrome allow us to as-
sess the prognosis of COVID-19, which, in turn, creates pre-
requisites for the scientific justification of treatment and pre-
ventive measures based on the knowledge about the coro-
navirus infection.

sajaia Sorena1,  mania irine1,  joxaZe malxaz2,
TuSuraSvili paata3

sisxlSi eTilis spirtis  raodenobrivi
gansazRvris meTodis validacia

levan samxaraulis saxelobis sasamarTlo
eqspertizis erovnuli biuro, qimiur-
narkologiuri eqspertizis departamenti1;
Tssu, farmacevtuli botanikis departamenti2,
bioqimiis departamenti3

Sesavali
eTilis spirti erT-erTi uZvelesi da yvelaze

gavrcelebuli toqsikuri nivTierebaa, misi re-
kreaciulad gamoyenebisas xSiria sxvadasxva sim-
Zimis administraciuli da sisxlis  samarTlis
danaSaulebrivi qmedebebi rac xSirad fatalu-
rad sruldeba [1, 2]. gamomdinare iqidan, rom sim-
Tvrale mTeli rigi danaSaulebebis SemTxvevaSi
warmoadgens damamZimebel garemoebas, xolo ka-
noni calsaxad gansazRvravs sisxlSi alkoholis
zRvrul raodenobas, romlis zRvruli normis
Semdeg akrZalulia satransporto saSualebis
marTva, sisxlSi alkoholis raodenobrivi Sem-
cvelobis dadgena warmoadgens sisxlis samar-
Tlis saqmeSi mniSvnelovan mtkicebulebas [3, 4].

saqarTveloSi alkoholuri simTvralis zemoq-
medebis qveS avtomobilis marTva, regulirdeba
administraciul-samarTaldarRvevaTa kodeq-
siT, romelic iTvaliswinebs sisxlSi eTilis spir-
tis Semcvelobis zeda dasaSveb zRvars 0.3 prom-
iles [5]. aqedan gamomdinare, sasamarTlo eqsper-
tizis laboratoriisTvis mniSvnelovania, sis-
xlSi alkoholis Tvisobriv-raodenobrivi anali-
zis meTodis maRali mgrZnobeloba, sizuste, da-
bali aRmoCenis zRvari  da analizisTvis saWiro
minimaluri dro.

kvlevis mizans warmoadgenda sisxlis nimuSSi
eTanolis raodenobrivi gansazRvris meTodis
validacia.  validacia  aris dokumenturad da-
dasturebuli meTodi, romelmac unda uzrunve-
lyos zusti da ganmeorebadi Sedegebi. meTodis
validacia moicavs Semdegi parametrebis gan-
sazRvras: specifikuroba, seleqtiuroba, sis-
wore, sizuste, sworxazovneba, stabiluroba,
aRmoCenis qveda  da raodenobrivi gansazRvris
qveda zRvrebis dadgena [6, 7, 8].

 eqsperimentuli nawili
validaciisTvis gamoiyeneboda qromatog-

rafiuli siwmindis Semdegi reaqtivebi; eTanoli
99.99 % (ROTHI Art.r.P076.1 germania); n-propanoli
99.99 % (Honeywell lot. M047A germania); meTanoli 99.9
% (Honeywell Lot. 10193230 germania); acetoni 99.99
%  (Honeywell lot. L102M germania); izopropanoli
99.99 % (PENTA Batch No 2403070319 CexeTi).

analizisTvis gamoiyeneboda  qimiur-toq-
sikologiur eqspertizaze Semosuli  sisxlis ni-
muSebi, romlebSic, winaswari kvlevebiT, uar-
yofiTi Sedegebi dafiqsirda Semdeg aqrolad
nivTierebebze: meTanoli, eTanoli, izopropa-
noli, acetoni da n-propanoli.
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meTodis validacia Catarda “SWGTOX”-is da
harmonizaciis saerTaSoriso konferenciis (HIC)
gaidlainebis mixedviT. programuli uzrunvel-
yofa moxda Agillent Chemstation.

sakontrolo  da standartuli xsnarebis mom-
zadeba:

sakalibro xsnarebad gamoiyeneboda 0.8 g/l
meTanolis, 0.8 g/l eTanolis, 0.8 g/l izopropa-
nolis da 0.4 g/l acetonis wyalxsnarebi.

sakontrolo xsnars  da Sida standarts   war-
moadgenda 1.6 g/l eTanolis da  0.8 g/l n-propa-
nolis wyalxsnariebi, Sesabamisad.

sisxlis nimuSebis mosamzadeblad nulovani
sisxli ganzavda deionizirebuli wyliT 1:5 Tana-
fardobiT da homogenizirda ultrabgeriT
aparatze 10 wT-is ganmavlobaSi. Semdeg momzad-
da mzardi koncentraciis 0.1 g/l, 0.2 g/l; 0.4 g/l;
0.8 g/l; 1g /l; 2 g/l da 4 g/l eTanoliani sisxlis
nimuSebi. paralelurad momzadda igive koncen-
traciis eTanoliani nimuSebi deionizirebul
wyalSi. nimuSebi inaxeboda -180C-ze macivarSi.

sakvlevi nimuSis momzadeba: 100 mkl sis-
xlis nimuSi moTavsda 20 ml moculobis minis fi-
alaSi, daemata 100 mkl Sida standarti da moixu-
fa aluminis saxuraviT.

instrumentuli analizi
analizi Catarda “Agillent Technolgies”-is “8890 GC

System” seriis gazuri qromatografis saSu-
alebiT, romelic aRWurvili iyo Tavisufali
sivrcis “Agillent Technolgies”-is  “HS Sampler 7697A”
seriis nimuSis avtomaturi SemrCevi sistemiT da
ori damoukidebeli alur-ionizaciuri deteq-
toriT (FID 1 da FID 2). specifikurobisTvis gamo-
yenebuli iqna ori gansxvavebuli zomis kapilaru-
li sveti DB-ALC1 (30m X 0.530 mm X 3 µm)  da DB-ALC2
(30m X 0.530 mm X 2 µm). maRali siwmindis airadi
faza  (azoti, wyalbadi da nulovani haeri)  miRe-
buli iqna “PEAK Scientific” firmis  Sesabamisi gene-
ratorebis saSualebiT.

Sedegebi da ganxilva
specifikuroba
specifikurobis dasadgenad momzadda sis-

xlis e.w. “spaik” nimuSi  da dadginda, rom SerCe-
uli meTodi, biologiur nimuSebSi eTanolis gan-
sazRvrisTvis qromatografiul pirobebSi speci-
fikuria, radgan sisxlis nimuSSi eTanolis
Sekavebis dro pirvel svetze  RT1 = 1.365 wT, me-
ore svetze RT2 = 1.548 wT.

seleqtiuroba
kvlevis Sedegad dadginda, rom SerCeuli me-

Todi biologiur nimuSebSi eTanolis gan-
sazRvrisTvis seleqtiuria, radgan qromatogra-
maze miRebuli meTanolis, eTanolis, izopropan-
olis da acetonis pikebis Sekavebis droebi, orive
svetze Sida standartTan mimarTebiT gansxvave-
bulia, garCeviTobis mniSvnelobebi metia erTze,
rac niSnavs imas, rom mocemuli qromatografi-
uli pirobebi uzrunvelyofs zemoT aRniSnuli
aqroladi nivTierebebis mkafio dayofas.

matricis efeqti
miRebuli SedegebiT dadginda, rom nulovani

sisxlis nimuSis gaanalizebisas, qromatografi-
ul svetebze ar dafiqsirebula eTanolisa da
Sida standartis pikebi Sesabamis Sekavebis droe-
bze. dadginda, rom adgili aqvs saanalizo niv-
Tierebis signalis umniSvnelod gaZlierebas,
misi minimaluri da maqsimaluri mniSvnelobebia
0.01%-dan 1.02 %-mde.

nimuSis  gadatana  (Carryover)
amisaTvis gamoyenebuli iqna, 5 g/l koncen-

traciis meTanolis, eTanolis, acetonis, izo-
propanolis xsnarebi, romelTa qromatografire-
bis Semdeg (n=6)  gaanalizda deionizirebuli wy-
lis nulovani nimuSebi (n=6). miRebuli SedegebiT
dadasturda, rom adgili ar aqvs inieqciis
Semdgom nimuSebiT gadatana/dabinZurebas.

sworxazovneba
sworxazovnebis Sefaseba moxda sakalibro

mrudis saSualebiT 0.1 g/l-dan - 4 g/l-mde kon-
centraciis diapazonSi. Sesabamisad, momzadda 0.1
g/l, 0.4 g/l, 0.8 g/l, 1 g/l, 2 g/l da 4 g/l stan-
dartuli xsnarebi.

Sedegebma aCvena mkafio korelacia eTanolis
koncentraciebsa da pikis farTobebs Soris. miRe-
buli Sedegebis mixedviT, sakalibro mrudi wr-
fivia 0.1-dan-4 g/l-mde diapazonSi, regresiis
koeficienti sisxlSi, orive svetisTvis Seadgen-
da  r2=0.999.

aRmoCenis  da raodenobrivi daTvlis
qveda zRvrebi LOD da  LOQ

SerCeuli meTodiT aRmoCenis qveda zRvari
DB-ALC-1- sa da DB-ALC-2-Tvis  - LOD = 0.003 g/l  da
daTvlis qveda  zRvari LOQ = 0.01 g/l - DB-ALC-1-
svetisTvis, xolo  LOQ = 0.009 g/l  - DB-ALC-2
svetisTvis.

sizuste  (Accuracy)
meTodis sizuste ganisazRvra sisxlSi eTano-

lis gamosavlianobis mniSvnelobis mixedviT.
amisTvis momzadda oTxi sxvadasxva koncentraci-
is   sisxlis nimuSi 0.2 g/l-dan - 2 g/l-mde diapa-
zonSi (0.2 g/l, 0.8 g/l 1 g/l, 2 g/l). eqsperimentu-
lad miRebuli Sedegebi Sedarda nominalur kon-
centraciebs, romlis mixedviTac dadginda stan-
dartuli gadaxris, variaciis koeficientis, ga-
mosavlianobis, meTodis suzustis da cdomileb-
is mniSvnelobebi.

SWGTOX-is saxelmZRvanelos Tanaxmad, meTo-
dis sizuste dasturdeba Tu TiToeuli koncen-
traciisTvis variaciis koeficientis da cdomi-
lebis mniSvnelobebi ar aWarbebs ±10%-s [7,8].
SerCeul diapazonSi variaciis koeficientis da
cdomilebis mniSvnelobebi meryeobda  0.408%-dan
1.389%-mde da -0.114%-dan 5.150%-mde zRvrebSi.
variaciis koeficientis maqsimaluri mniSvnelo-
ba gamovlinda 1 g/l koncentraciis nimuSisTvis
1.389 %  DB-ALC-1 svetze, xolo minimaluri mniS-
vneloba - 0.408 % 2 g/l koncentraciis nimu-
SisTvis DB-ALC-1 svetze, maqsimaluri cdomile-
ba 5.150 % aRiniSna 2 g/l koncentraciis nimu-
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SisTvis DB-ALC-2  svetze, xolo minimaluri - 0.114
% 0.8 g/l  koncentraciis nimuSisTvis DB-ALC-2
svetze, eTanolis gamosavlianoba meryeobda
99.886 %-dan 105.150 % -mde zRvrebSi.

miRebuli SedegebiT dgindeba, rom SerCeuli
meTodi zustia. meTodis cdomileba (Bias%) da
variaciis koeficienti (CV%) ar scdeba saxel-
mZRvaneloebiT miTiTebul ±10 %-ian zRvars.

siswore (Precision)
meTodis siswore dadginda Sedegebis ganme-

orebadobis Sefasebis safuZvelze. amisTvis Seir-
Ca oTxi saanalizo jgufi 0,2 g/l-dan - 2 g/l-mde
koncentraciis diapazonSi (0.2 g/l, 0.8 g/l 1 g/l,
2 g/l). ganisazRvra siswore dRis ganmavlobaSi
inieqciebs Soris da siswore dReebs Soris, xuTi
dRis ganmavlobaSi. miRebuli Sedegebi Sedarda
nominalur koncentraciebs da dadginda stan-
dartuli gadaxris, variaciis koeficientis da
meTodis cdomilebis mniSvnelobebi. miRebuli
SedegebiT dadginda, rom dRis ganmavlobaSi ini-
eqciebs Soris, variaciis koeficientis yvelaze
maRali mniSvneloba 5.733% aRiniSna 0.2 g/l kon-
centraciis nimuSisTvis (DB-ALC-2 sveti, meore
dRe), xolo yvelaze dabali 1.588%   - 2 g/l kon-
centraciis nimuSisTvis (DB-ALC-2 sveti, meore
dRe). cdomilebis maqsimaluri mniSvneloba yve-
la saanalizo jgufisTvis  ar aRemateboda
±5.15%. dReTa Soris variaciis koeficientis
mniSvneloba (CV%) meryeobda 2.387%-dan 4.5%-
mde diapazonSi,  maqsimaluri cdomileba ±1.6 %-
s Seadgenda.

saxelmZRvanelos Tanaxmad, dReTa Soris sis-
wore dgindeba variaciis koeficientis mniS-
vnelobiT, romelic ar unda aWarbebdes ±10%-ian
zRvars. rogorc kvlevis Sedegebidan Cans, xuTi
dRis ganmavlobaSi, dReebs Soris variaciis koe-
ficientis maqsimaluri mniSvneloba iyo 4.5 %.
Sesabamisad, SerCeuli meTodi sworia da iZleva
zust da ganmeorebad Sedegebs.

stabiluroba
stabiluroba Sefasda imis dasadastureblad,

rom nimuSis Senaxvis pirobebi gavlenas ar axdens
saanalizo nivTierebis koncentraciaze. sisxlis
nimuSebi sasamarTlo eqspertizis erovnul bi-
uroSi  gaanalizebis Semdgom, inaxeba -18-200C-ze
30 dRis ganmavlobaSi. amitom mniSvnelovania gan-
isazRvros sisxlis nimuSis stabilurobis gayin-
va-galRobis parametri.

gayinva-galRobis paramametri ganisazRvra 0.2
g/l, 1 g/l da 2 g/l koncentraciis   nimuSebze.
TiToeuli nimuSSi obieqtebi gaiyo sam jgufad.
pirveli jgufi gaanalizda momzadebisTanave da
miRebuli Sedegebi CaiTvala  sawyis koncentra-
ciad drois aTvlis momentisTvis. meore da mesa-
me jgufi moTavsda  sayinule-macivarSi -180C-ze.
24 saaTis dayovnebis Semdeg gaanalizda nimuSe-
bis meore jgufi, xolo nimuSebis mesame jgufi
gaanalizda 48 saaTis dayovnebis Semdeg.  stabi-
luroba Sefasda, aseve, sayinule-macivarSi 21
dRiani  dayovnebis Semdeg,  qimiur-toqsi-

kologiur eqspertizaze warmodgenil bi-
ologiur obieqtebze. eqsperimentis Sedegebma
aCvena, rom  Senaxvisas sisxlis nimuSebi inar-
Cuneben  stabilurobas: rogorc 24 saaTiani ga-
yinva-galRobis erTi ciklis Semdeg, aseve 21 dRis
Semdegac, sawyis koncentraciebsa da saboloo
koncentraciebs Soris cdomileba ar scdeba me-
Todis cdomilebis  ±5.15 %-ian zRvars da
meryeobs - 4.013%-dan - 4.264%-mde diapazonSi.

daskvnebi:
sisxlSi eTilis spirtis gansazRvris meTodis

validacia Catarda saerTaSorisod aRiarebul
“SWGTOX”-is da harmonizaciis saerTaSoriso
konferenciis CIH saxelmZRvaneloebis mixedviT.

muSaobis procesSi ar gamovlenila instru-
mentTan an meTodTan dakavSirebuli naklo-
vanebebi, romelic Zireul gavlenas moaxdenda
Sedegebis sandoobaze da saWiroebda aRmofxvras.

dadginda, rom meTodisTvis  damaxasiaTebe-
lia maRali mgrZnobeloba, seleqtiuroba, swor-
xazovneba, deteqciis dabali zRvari, ganmeore-
badoba, siswore,  sizuste, analizisTvis saWiro
minimaluri dro da nimuSis momzadebis simartive,
rac iZleva  saSualebas meTodi gamoyenebuli iq-
nas ara mxolod sisxlSi eTanolis dasadgenad,
aramed sxva biologiur da arabiologiur nimu-
Sebze (alkoholur sasmelebi,  kosmetikuri
produqcia, farmacevtuli preparatebi da a.S.)
kvlevis Casatareblad klinikur da sasamarTlo
eqspertizis laboratoriebSi.
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SUMMARY

Sajaia Shorena1, Mania Irine1, Jokhadze Malkhaz2,
Tushurashvili Paata3

VALIDATION OF THE QUANTITATIVE
DETERMINATION OF ETHYL ALCOHOL
IN BLOOD

LEVAN SAMKHARAULI NATIONAL FORENSICS BUREAU,
DEPARTMENT OF CHEMICAL AND DRUG EXAMINATION
UNIT1; TSMU, DEPARTMENT OF PHARMACOGNOSY2,
DEPARTMENT OF BIOCHEMISTRY3

A simple and fast headspace gas chromatography meth-
od coupled with flame ionization detection (GC/FID - HS) for
determination of ethanol was developed and validated for
clinical and forensic toxicology purposes. GC/FID - HS is
often used for alcohol determination in different biological
and non-biological samples.

Quantification of ethyl alcohol in the blood sample was
carried out with a free space HS-7697A gas chromatograph
AGILENT-8890 equipped with an aluminum ionization de-
tector and two capillary columns connected in parallel: DB-
ALC-1 and DB-ALC-2. The assay was performed using n-
propanol as an internal standard. According to the valida-
tion results, the method is characterized by high specificity
precision and accuracy. The retention times of ethanol and
internal standard on the columns are different. Retention
time of ethanol on the first column is RT1=1.365 min, and on
the second column, RT2=1.548 min. The lower limit of detec-
tion is 0.0033 g/L for the DB-ALC-1 column and 0.0030 g/L
for the DB-ALC-2 column. The limit of quantification is 0.01
gL for the DB-ALC-1 column and 0.009 g/L for the DB-ALC-
2 column. The method is linear over the range 0.1 g/L to 4 g/
L. The regression coefficient for both columns is r2 = 0.999.

The method was successfully used for determination of
ethanol in biological samples of intoxicated patients, car ac-
cidents participants, participants in criminal acts, and post-
mortem samples, non-biological samples such as alcoholic
beverages.
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saqarTveloSi mozardi rqawiTelisa da
saferavis jiSis vazis Teslebis
fenoluri SenaerTebis da maTi
antioqsidanturi potencialis
SedarebiTi Sefaseba

Tssu, farmacevtuli da toqsikologiuri
qimiis departamenti1; farmacvetuli botanikis
departamenti2

Sesavali
vazi, Sesabamisad, misgan momzadebuli sakve-

bi da sasmeli produqtebi, polifenolebis maRa-
li SemcvelobiT xasiaTdeba. es naerTebi did gav-
lenas axdens yurZnisa da Rvinis xarisxze.
fenoluri naerTebi iyofa or jgufad: arafla-
vonoidebad (hidroqsibenzois da hidroqsidar-
iCinis mJavebi da stilbenebi) da flavonoidebad
(anTocianebi, flavan-3-olebi da flavonolebi).
anTocianebi fenoluri naerTebis jgufia,
romelic uSualod gavlenas axdens yurZnisa da
axladdawuruli Rvinis ferze, xolo flavan-3-
olebi (monomeruli kateqinebi da proanTo-
cianidinebi), flavonolebi (qvercetini, mirice-
tini, kempferoli, izoramnetini da maTi
glikozidebi),  ZiriTadad pasuxismgebelni arian
Rvinis gemovnur Tvisebebze (mTrimlavi gemo,
simware) da struqturaze.) [6, 7].

dawurvis procesSi yurZnis fenoluri naerTe-
bis nawili RvinoSi gadadis, magram maTi didi wili
mainc rCeba warmoebis narCen produqtebSi, gan-
sakuTrebiT vazis TeslebSi (yurZnis fenolebis
60-70%) [7]. vazis Teslebi maRali kvebiTi Rire-
bulebis mqone nedleulia, Tu gaviTvaliswinebT
masSi boWkos, cilebis, lipidebis, mineraluri
nivTierebebis, naxSirwylebisa da polifenoleb-
is Semcvelobas [3, 12, 15].

garda sakvebi daniSnulebisa, es nedleuli
organizmisTvis sasargeblo TvisebebiTac ga-
moirCeva. vazis TeslebSi Semavali fenolebi aq-
tiurad monawileoben Tavisufali radikalebis
SeboWvis procesSi da aneitraleben maT arasasur-
vel zegavlenas. antioqsidanturi Tvisebebis
gamo es naerTebi avlens anTebis sawinaaRmdego,
antimikrobul da daberebis sawinaaRmdego efeq-
tebs, aseve, mniSvnelovania maTi roli iseTi daa-
vadebebis prevenciaSi, rogoricaa aTeroskle-
rozi, hipertenzia, metaboluri sindromi, sim-
sivne, diabeti tipi 2 da sxv. [2, 5, 9, 11, 13, 14].

vazis fenoluri Semadgenloba ramdenime faq-
torzea damokidebuli, kerZod, saxeobaze,
jiSze, simwifeze, garemosa (niadagi, klimati) da
mis movlis procesze. mecnierebi dRemde aqti-
urad Seiswavlian aRniSnuli faqtorebis gavle-
nas fenoluri naerTebis Tvisoboriv Semadgen-
lobaze, maT Semcvelobasa da radikalebis Se-
boWvis unarze yurZenSi da Rvinis warmoebis Tan-
mxleb narCen produqtebSi [1, 4, 8, 10].
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Nile S. H.-m da Tanaavtorebma [10] fenolebis
Semcveloba da antioqsidanturi aqtivoba Seis-
wavles oci sxvadasxva jiSis vazis nayofis rbi-
lobSi da kanSi, nedleuli mokrefili iyo ganvi-
Tarebis erTi da igive etapze 2012 wlis zafxulSi.
fenolebis jamuri Semcveloba yvelaze maRali
aRmoCnda louxa-s jiSis yurZnis kanSi (>400 mg/100
g), Semdeg Campbell Early-s da Tamnara-s (>300 mg/100
g), xolo yvelaze dabali Italia-sa da Delaware-Si
(<60 mg/100 g). yurZnis kanis eqstraqtebis anti-
oqsidanturi aqtivoba meryeobda 12.5%-dan (Ruby
Seedless) 60.2%-mde (Hongiseul), xolo yurZnis rbi-
lobidan momzadebuli eqstraqtebis - 35.4%-dan
(Campbell Early) 84.5%-mde (Hongiseul).

fenoluri naerTebis Semcveloba gansxvavebu-
li aRmoCnda Sav, wiTel da TeTr yurZenSic. Ish-
mael S. M. da Tanaavtorebis [8] mier Caatarebul
kvlevebiT yvelaze maRali Semcveloba gamovlin-
da Savi yurZnis kanSi (2070.02 mg/100 g).

Ferrer-Gallego R. da Tanaavtorebma [4] garemo
pirobebis gavlena Seiswavla cv. Graciano-is yur-
Znis (Vitis vinifera L.) mosavalze, romelic Segrovili
iyo or gansxvavebul klimatur pirobebSi mozar-
di venaxidan 2008 da 2009 wlebSi. dadginda, rom
klimaturi pirobebis cvlilebebi gavlenas
axdens fenoluri naerTebis Semcvelobaze kansa
da TeslebSi.

fenolur Semadgenlobaze da antioqsidantur
aqtivobaze klimaturi pirobebis gavlenis Ses-
wavlis mizniT Biniari K. da Tanaavtorebma [1] Ca-
atares kvlevebi, 3 wiTelyurZniani jiSis (Vitis vin-
ifera L), „Liatiko”-s jiSis 6 biotipis da 10 adgilob-
rivi jiSis vazis Teslebze da nayofebis kanze
(2017 da 2018 wlis mosavali). kvlevis Sedegebma
aCvena, rom rogorc polifenolis Semcveloba,
aseve misi antioqsidanturi unari damokidebu-
lia, ara mxolod jiSze, aramed biotipzec.
amasTan, fenoluri naerTebis Semcveloba nay-
ofebis Teslebsa da kanSi mWidro kavSirSi iyo
haeris temperaturasa da qaris siCqaresTan.

sakiTxis aqtualobidan gamomdinare, kvlevis
miznad davisaxeT, Segvefasebina saqarTveloSi
mozardi ori saRvine jiSis, saferavisa da rqaw-
iTelis vazis Teslebis fenoluri naerTebis Tvi-
sobrivi Semadgenloba, fenolebis jamuri Sem-
cveloba da antioqsidanturi potenciali, raTa
gamogvevlina gansxvaveba nedleulis jiSze
damokidebulebiT.

eqsperimentuli nawili
kvlevis masala da meTodebi
kvlevis obieqts warmoadgenda 2022 wlis oq-

tombris TveSi saqarTvelos teritoriaze far-
Tod gavrcelebuli ori jiSis: rqawiTelisa da
saferavis (q. sagarejo, kaxeTi) vazis Teslebi.
Rvinis duRilis dasrulebis Semdeg darCenili
Sroti Segrovda, gaiSala Txel fenad da gaSra
oTaxis temperaturaze, Srobis dasrulebis Sem-
deg moxda Teslebis gadarCeva.

sakvlevi eqstraqtis mosamzadeblad haer-
mSrali nedleuli wvrilmandeboda rodinSi

(zomiT - 0.5 mm), 5-5 grami iwoneboda  flakonebSi
da emateboda 20-20 ml meTanoli. eqstraqcia xor-
cieldeboda oTaxis temperaturaze (25°C-ze),
sibneleSi dayovnebiT 48 sT-is ganmavlobaSi (ma-
ceracia). miRebul eqstraqtebi ifiltreboda
jer qaRaldis, Semdeg membranuli filtriT.

fenoluri Semadgenlobis gansazRvra
fenoluri naerTebis Tvisobrivi anali-

zisTvis gamoiyeneboda maRalefeqturi siTxuri
qromatografia - tandemuri masspeqtrometri-
uli (LC-MS/MS) meTodi. aparati: maRalefeqturi
siTxuri qromatografi - tandemuri masspeqtro-
metriT (LC–MS–MS) - Agilent Technologies 1290 infini-
ty, 6460 triple quad LC-MS/MS, sveti - Zorbax Eclipse,
stacionaruli faza - C18 (100 x 2.1mm x 1.8µm); gam-
xsnelTa sistema: 0.1% WianWvelmJavas wyalxsnari
(B xsnari): 0.1% WianWvelmJavas xsnari acetoni-
trilSi - (A xsnari) sawyisi Tanafardoba (95:5, v/v).
gradientuli moZravi fazis dinebis siCqare - 0.8
ml/wT; svetis temperatura - 30°C; ionizacia -
miiRweoda dadebiTi eleqtrogafrqveviT (ESI+);
qromatografirebis dro - 30 wT; skanireba - mim-
dinareobda sruli ionebis nakadiT (TIC) da
mravaljeradi reaqciis monitoringiT (MRM);
masspeqtrometris (MS/MS) pirobebs warmoadgen-
da: gazis temperatura 300°C; gazis dinebis siC-
qare 7 ml/wT; nebulaizeri 35 ml; kapilari 4000 v.

fenolebis jamuri Semcvelobis gansazRvra
fenolebis jamuri Semcveloba raodenobri-

vad ganisazRvra speqtrofotometriulad (apa-
rati: i9 Hanon Instruments), “folin-Cokaltes”
kolorimetruli meTodis gamoyenebiT. ris-
Tvisac Teslebidan miRebuli eqstraqtebis 1 ml
Tavsdeboda sakvlev tubebSi, emateboda 5 ml 10%
“folin-Cokaltes” reagenti (Sigma Aldrich, germa-
nia), SenjRrevis Semdeg tubebi yovndeboda oTax-
is temperaturaze 8 wuTis ganmavlobaSi. Semdeg
emateboda 4 ml Na

2
CO

3
-is 7,5%-iani xsnari da

miRebuli xsnarebis sibneleSi 40 wuTi dayovneb-
is Semdeg, optikuri simkvrive isazRvreboda 765
nm sigrZis talRaze.

eqstraqtebSi fenolebis jamuri Semcveloba
iTvleboda galis mJavas sakalibro grafikis
gamoyenebiT, romelic momzadda galis mJavas (Carl
Roth GmbH + Co., germania) seriuli xsnarebis, kon-
centraciebiT: 50, 100, 150, 250 da 350 mkg/ml, „op-
tikuri simkvrivis-koncentraciaze” damokide-
bulebis safuZvelze da Sedegebi gamoisaxa mili-
grami-galis mJavas ekvivalenti (GAE) TiTo gram
nedleulze (korelaciis koeficienti [R2]: 0,9963).

Abs [y] = 0.0009 × x + 0.0341, [R2]: 0,9963.
antioqsidanturi aqtivobis gansazRvra
nedleulidan miRebuli eqstraqtebis anti-

oqsidanturi aqtivoba ganisazRvra speqtrofo-
tometriuli meTodiT (aparati: i9 Hanon Instru-
ments,), 2,2-difenil-1-pikril-hidrazilis
radikalis (DPPH) gamoyenebiT. 4.8 ml DPPH-is (Sig-
ma Aldrich, germania) 0.0039% meTanolian xsnars
emateboda 0,2 ml foTlebidan miRebuli
eqstraqtebi. xsnarebi Tavsdeboda sibneleSi 30
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wT-is ganmavlobaSi da optikuri simkvrive
isazRvreboda 517 nm sigrZis talRaze. Sedegebi
iTvleboda Semdegi formulis gamoyenebiT:

DPPH scavenging capacity (%) = (Abs
blank

 - Abs
sample

/
Abs

blank
) x 100

kvlevis Sedegebi da ganxilva
saferavisa da rqawiTelis jiSis vazis Tesle-

bis fenoluri naerTebis Tvisobrivi Semadgenlo-
ba warmodgenilia #1 cxrilSi.

№ naerTis dasaxeleba 
rqawiTelis jiSis 

vazis Teslebi 
 saferavis jiSis 

vazis Teslebi 
1 P-kumaris mJava + + 
2 P-hidroqsibenzois mJava + + 
3 apigenini + - 
4 galis mJava + + 
5 elagis mJava - + 
6 epikateqini - + 
7 vanilis mJava + + 
8 izoramnetini + + 
9 kateqini +  
10 kaftaris mJava  + - 
11 kempferoli - + 
12 kofeinis mJava + + 
13 malvidin-3-glukozidi - + 
14 miricetini - + 
15 naringenini + + 
16 pirogaloli - + 
17 protokateqinis mJava + + 
18 resveratroli + + 
19 fertaris mJava + - 
20 rutini + + 
21 siringis mJava + + 
22 ferulis mJava + + 

23 qvercetin O glukozidi + + 

24 qvercetini + + 
25 cianidin-3-glukozidi + - 

cxrili #1
saferavisa da rqawiTelis jiSis vazis Teslebidan momzadebul

eqstraqtebSi identificirebuli fenoluri naerTebi

    orive jiSis nedleulSi identificirebuli
iqna 25 fenoluri naerTi, aqedan 21 naerTi aR-
moCenili iyo - saferavis jiSis vazis TeslebSi,
19 - rqawiTelis jiSis nedleulSi. 3 fenoluri
naerTi apigenini, cianidin-3-glukozidi, kaf-
tarisa da fertaris mJava, aRmoCnda mxolod
rqawiTelis jiSis vazis TeslebSi, elagis mJava,
epikateqini, kempferoli, malvidin-3-glukozi-
di, miricetini da pirogaloli ki - mxolod saf-
eravis jiSis vazis Teslebidan momzadebul
eqstraqtSi.

    eqstraqtebSi fenolebis jamuri Semcvelo-
bis gansazRvris Sedegebi galis mJavas standar-
tze gadaangariSebiT warmodgenilia #2 cxril-
Si.
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cxrili #2
saferavisa da rqawiTelis jiSis vazis Teslebidan momzadebul eqstraqtebSi

fenolebis jamuri Semcvelobis gansazRvris Sedegebi

rogorc cxrilidan Cans, fenoluri naerTeb-
is jamuri Semcveloba saferavis jiSis vazis
Teslebidan momzadebul eqstraqtSi ufro maRa-
lia, vidre rqawiTelis Teslebis meTanolian
eqstraqtSi.

Seswavlili iqna nedleulidan momzadebuli
eqstraqtebis antioqsidanturi aqtivobac.

antioqsidanturi aqtivobis gansazRvris Sede-
gebi warmodgenilia #3 cxrilSi.

№ kvlevis obieqtebi saanalizo nimuSis 
optikuri simkvrive 

fenolebis jamuri 
Semcveloba mg(gme)/g 

1 
saferavis jiSis vazis 
Teslebis eqstraqti 0,867 925.44 

2 
rqawiTelis jiSis vazis 

Teslebis eqstraqti 0,658 693.22 

cxrili  #3
vazis Teslebidan miRebuli eqstraqtebis antioqsidanturi

aqtivobis gansazRvris Sedegebi

rogorc cxrilidan Cans, rqawiTelis jiSis
vazis Teslebidan momzadebulma meTanolianma
eqstraqtma aCvena Tavisufali radikalebis Se-
boWvis ufro maRali unari - 91.16 %, vidre safe-
ravis jiSis vazis Teslebis eqstraqtma - 87.23 %,
miuxedavad imisa, rom es ukanaskneli fenoluri
naerTebis jamuri SemcvelobiT aRemateboda
(925,44 mg (gme)/g) rqawiTelis jiSis vazis
Teslebidan momzadebul eqstraqts (693,22 mg
(gme)/ml).

daskvnebi
Catarebuli kvlevebiT Sefasda saqarTvelo-

Si mozardi ori saRvine jiSis, saferavisa da rqa-
wiTelis vazis Teslebis fenoluri Semadgenlo-
ba, maTi jamuri Semcveloba da nedleulidan mom-
zadebuli eqstraqtebis antioqsidanturi poten-
ciali.

orive jiSis nedleulSi identificirebuli
iyo 25 fenoluri naerTi, aqedan 21 naerTi - sa-
feravis jiSis vazis TeslebSi, 19 - rqawiTelis
jiSis nedleulSi.

speqtrofotometriuli meTodiT Sefasda
nedleulidan momzadebuli eqstraqtebis

fenoluri naerTebis jamuri Semcveloba da an-
tioqsidanturi potenciali. Sedegebma aCvena,
rom naerTebis jamuri SemcvelobiT gamoirCeva
saferavis jiSis vazis Teslebi, kerZod, 925,44 mg
(gme)/g, xolo rqawiTelis jiSis vazis TeslebSi
fenolebis ufro dabali Semcveloba aRmoCnda
(693,22 mg (gme)/ml). radikalebis SeboWvis maRali

potenciali (80%) gamoavlina orive jiSis ned-
leulidan momzadebulma eqstraqtma, miuxeda-
vad fenoluri naerTebis dabali Semcvelobisa,
rqawiTelis Teslebis eqstraqti ufro maRali
aqtivobiT (91.16%) gamoirCeoda, vidre saferavis
jiSis nedleulis eqstraqti (87.23 %).
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SUMMARY
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Jokhadze Malkhaz2, Sivsivadze Koba1, Gokadze Sopio2

COMPARATIVE EVALUATION OF
PHENOLIC COMPOUNDS AND
ANTIOXIDANT POTENTIAL OF SEEDS
FROM TWO GEORGIAN GRAPE
VARIETIES - RKATSITELI AND
SAPERAVI

TSMU, DEPARTMENT OF PHARMACEUTICAL AND
TOXICOLOGICAL CHEMISTRY1; TSMU, DEPARTMENT OF
PHARMACEUTICAL BOTANY2

Grapes, as well as foods and beverages made from them,
are characterized by a high concentration of polyphenols.
Some of the grapes’ phenolic compounds are transferred to
the wine during the pressing process, but a considerable
portion of them still remain in the manufacturing waste prod-
ucts, especially in the grape seeds (60-70% of the grapes’
phenols). Phenols in grape seeds actively participate in the
process of binding free radicals and neutralizing their harm-
ful effects.

Based on the relevance of the issue, we aimed to evalu-
ate the qualitative composition of phenolic compounds, to-
tal phenolic content, and antioxidant potential of the seeds
of two grape varieties grown in Georgia, Saperavi and
Rkatsiteli, in order to identify differences based on raw mate-
rial variety.

The conducted studies evaluated the phenolic composi-
tion of the seeds of two grape seed varieties growing in
Georgia, Saperavi and Rkatsiteli, their total content and the
antioxidant capacity of the extracts prepared from the raw
materials.

25 phenolic compounds were detected in both types’
raw materials, with 21 found in Saperavi grape seeds and 19
in Rkatsiteli raw materials.

The results of determining the total content of phenolic
compounds and antioxidant potential revealed that the grape
seeds of the Saperavi variety are distinguished by the con-
tent of compounds, namely (929.44 mg (gme)/g), while the
grape seeds of the Rkatsiteli variety have a lower content of
total phenols (697.22 mg (gme)/ml). A high radical scaveng-

ing potential (80%) was shown by the extract prepared from
the raw materials of both varieties. Despite the low amount
of total phenolic compounds, the extract of Rkatsiteli seeds
had greater activity (91.16%) than the raw extract of the Saper-
avi variety (87.23%).
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literaturis mokle mimoxilva

faRava elene, CxitaZe nina,
mWedliSvili irakli

rozenbergis skala - TviTSefasebis
instrumenti

Tssu, epidemiologiisa da biostatistikis
departamenti

Sexedulebebi sakuTar Tavze, Cveni gamoc-
dilebidan, warmateba/warumateblobidan gamom-
dinare, swrafad SeiZleba Seicvalos, magram
TviTSefaseba mdgradi sazomia imisa, Tu sakuTar
Tavs, zogad WrilSi, rogor aRviqvamT - dadebi-
Tad Tu uaryofiTad. vinc sakuTar Tavs poziti-
urad uyurebs, TviTSefasebac maRali aqvs, xolo
is, vinc uaryofiTad axasiaTebs, Sesabamisad, misi
TviTSefasebac dabalia (20, 37).

amerikeli fsiqologis, karl rojersis
Teoriis Tanaxmad, adamians TviTrealizaciis
tendencia axasiaTebs, rac ganviTarebisken mud-
mivi swrafviT gamoixateba (41). Tumca, aRniSnul
process, xSirad, xels uSlis sazogadoebis azri,
romelsac pirovneba sakmaod did mniSvnelobas
aniWebs. sociumi ki swored is faqtoria, romel-
ic adamianSi TviTSefasebis Camoyalibebas gana-
pirobebs.

TviTSefaseba pirdapir ukavSirdeba imas, Tu
rogor vxedavT, SevigrZnobT da vafasebT saku-
Tar Tavs. dabalma TviTSefasebam ki, SesaZloa,
mTeli rigi problemebi gamoiwvios, rac uar-
yofiTad aisaxeba cxovrebis xarisxsa da jan-
mrTelobaze. sakuTari cxovrebiT kmayofileba
janmrTelobas, bednierebasa da ukeTes emociur
mdgomareobas ganapirobebs (18).

sakuTari Tavis aRqma moicavs im cnebebs, rom-
lebic individs aqvs Tavisi Tavis mimarT. es ki
ukavSirdeba asaks, ganaTlebis dones, Semo-
savals, erovnebas, ojaxur mdgomareobas, alko-
holis moxmarebas, qronikul daavadebebs, sxeu-
lis masis indeqssa da sxva ganmapirobebel gare-
moebebs (6, 15).

TviTSefasebaze moqmedi faqtorebi:
axalgazrdebi, TviTSefasebis procesSi, gan-

sakuTrebul mniSvnelobas aniWeben garegnobas,
radgan aseT SemTxvevaSi ufro martivia sazoga-
doebaSi adgilis damkvidreba. amdenad, fizikuri
garegnoba did rols TamaSobs im TvalsazrisiT,
Tu ramdenad miiRebs sociumi individs. social-
ur konteqstSi miuReblobam SeiZleba gamoiwvios
daeWveba garegnobasa da sakuTar TavSi, rac uary-
ofiT gavlenas moaxdens sxeulis aRqmasa da TviT-
Sefasebaze. es ori fsiqologiuri faqtoria,
romelic mozardobis dros yalibdeba da axal-
gazrdobaSic SeiniSneba (47).

kvlevebiT aRmoCenilia kavSiri axalgazrde-
bis TviTSefasebasa da socialur, ekonomikur,
demografiul da saganmanaTleblo faqtorebs
Soris. mag., socialuri - rogoricaa ojaxTan
dakavSirebuli problemebi, da-Zmis raodenoba,

Warbi wona, BMI (sxeulis masis indeqsi), mSobleb-
is ganaTlebis done; ekonomikuri - Tviuri Semo-
savali, sacxovrebeli adgili; demografiuli –
asaki; saganmanaTleblo - akademiuri moswreba (26,
28, 38). rogorc kvlevebi adasturebs, simsuqne
erT-erTi faqtorTagania, romelic uaryofiT
gavlenas axdens sxeulis imijis aRqmaze, rac
TviTSefasebis ganviTarebis ZiriTadi elementia
(19, 22, 39). omanSi, romelic maRalSemosavliani
qveynebis rigSia, kvlevebma aCvena, rom, bolo
dros, simsuqnis done sakmaod gaizarda (3), rasac,
SesaZloa, globalizaciis swrafi tempi iwvevdes
(12). globalizaciasTan erTad, martivad xelmis-
awvdomi gaxda swrafi kvebis produqtebi da dae-
ca fizikuri aqtivobis done (4).

kvlevebiT dadgenilia pirdapiri korelacia
sportul cxovrebasa da sxeulis formiT kmayo-
filebasTan (40). dadebiTia damokidebuleba saku-
Tar formebTan im adamianebSi, romlebic
sportiT arian dakavebulni.

aseve, zogierTi kvleviT dadginda, rom TviT-
realizacias dadebiTi gavlena aqvs TviTSefase-
baze (9, 29, 30) da, TviTefeqtianobis gaumjobese-
bis gziT, SegviZlia xeli SevuwyoT TviTSefase-
bis amaRlebas.

TviTSefasebaze SesaZloa gavlena moaxdinos
socialurma Rirebulebebmac. garda imisa, rom
axalgazrdebi did yuradRebas aqceven sxeulis
formas, sazogadoeba qmnis sxeulis idealur
models, rac iwvevs idealurisken swrafvas, Se-
sabamisad, sakuTari garegnobis mimarT uaryofiT
damokidebulebasa da dabal TviTSefasebas (5, 8).

depresia, sakmaod gavrcelebuli, erT-erTi
wamyvani fsiqikuri janmrTelobis problemaa
mTel msoflioSi da unarSezRudulobis mizezi
mozardebSi. aRsaniSnavia, rom TviTSefaseba mniS-
vnelovnadaa dakavSirebuli mozardebis depre-
siasTan (16, 35, 51) da erT-erTi faqtoria, rome-
lic kidev ufro aZlierebs arasrulwlovnebis
depresiisken midrekilebas (16). arajansaRi
cxovrebis wesis faqtorebi, rogorebicaa: adi-
namia, araswori kveba, internetis gadaWarbebu-
li gamoyeneba didwilad gansazRvravs mozard-
Ta depresias.

kvlevebiT gamovlenilia is ganmapirobebeli
garemoebebi, romlebic mozardebSi dabali TviT-
Sefasebis ganviTarebas ukavSirdeba. aseTi faq-
torebi SeiZleba iyos: ojaxis dabali socialur-
ekonomikuri mdgomareoba, ganaTlebis dabali
done, mSoblebis dasaqmebis statusi, simsuqne da
sxva. maT Soris, SesaZloa aRiniSnos iseTi faq-
toric, rogoricaa mdedrobiTi sqesis warmomad-
genlad yofnac ki (27, 32, 45).

dabali TviTSefasebis savalalo Sedegebi da
mankieri wre. arsebobs mkafio kavSiri maRal
TviTSefasebasa da iseT  dadebiT Sedegebs Soris,
rogorebicaa: profesiuli warmateba, ukeTesi
socialuri urTierTobebi, keTildReobis ganc-
da, Tanatolebis mxridan pozitiuri Sefaseba,
akademiuri moswrebisa da daZlevis kargi unare-
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bi (7, 48). dabali TviTSefaseba ki depresias, an-
tisocialur qcevasa da TviTmkvlelobas ukav-
Sirdeba (11, 13, 32).

TviTSefaseba sasicocxlod mniSvnelovani
konstruqciaa socialur mecnierebebsa da
yoveldRiur cxovrebaSi (1). dabali TviTSefase-
ba SeiZleba SfoTvis, depresiis an Tundac sui-
cidis (42) gamomwvevi mizezi gaxdes. aseve, Sei-
Zleba ganapirobos stresis maRali done da, Se-
sabamisad, dabali akademiuri qulebi (21, 35). stu-
dentebi, romlebsac maRali TviTSefasebis
maCvenebeli aqvT, ufro advilad umklavdebian
sxvadasxva akademiur gamowvevas, vidre dabali
TviTSefasebis mqone studentebi (34).

cnobilia, rom TviTSefaseba gavlenas axdens
akademiur miRwevebsa  da, Tavis mxriv, akademi-
uri miRwevebic zrdis TviTSefasebas. arsebobs
iseTi kavSirebi TviTSefasebasa da sarisko qce-
vas Soris, rogorebicaa: kvebis darRvevebi,
adreuli sqesobrivi aqtivoba, sxvadasxva niv-
Tierebis borotad gamoyeneba (24).

mozardebSi Tambaqos gamoyeneba ukavSirdeba
mniSvnelovan problemebs, rac zrdis zrdasrul
asakSi janmrTelobaze moqmedi riskis faqtore-
bis raodenobas (14). Tambaqos mier gamowveuli
safrTxeebis Semcirebis mizniT, janmrTelobis
msoflio organizaciam (WHO) miznad daisaxa 15
welze ufrosi asakis adamianebSi Tambaqos mox-
marebis 30%-iT Semcireba 2025 wlamde (49).
araerTma kvlevam daadgina dabali TviTSefase-
ba da cxovrebiseuli brZolis unaris nakleboba
mwevelebSi (23, 46). Sesabamisad, Zalian mniS-
vnelovani kavSiri ikveTeba am faqtorebsa da
Tambaqos mowevas Soris mozardebSi (17, 25). gar-
da amisa, arasrulwlovnebis dabali TviTSefase-
ba kidev ufro zrdis imis SesaZleblobas, rom
zrdasrul asakSic gaizardos mowevis tendencia
(43). ufro metic, dadginda dadebiTi kavSiri da-
bal TviTSefasebasa da narkotikebis gamoyenebas
Soris skolis asakis bavSvebSi (50), rasac skolaSi
dabali avtoriteti da TanatolebSi mimReblo-
bis nakleboba SeiZleba iwvevdes (31).

TviTSefasebis instrumentebi:
arsebobs sxvadasxva meTodi TviTSefasebis

dasadgenad (10, 33):
• kupersmitis TviTSefasebis kiTxvari (CSEI –

Coopersmith Self-Esteem Inventory) - 50 punqtiani,
romelic TviTSefasebas 4 sferoSi zomavs: zoga-
di, socialuri, akademiuri da ojaxuri. es kiT-
xvari 8-dan 15-wlamde asakis bavSvebisa da
mozardebisTvisaa gankuTvnili.

• harteris TviTaRqmis profili bavSvebisa
(SPPC - Harter Self-Esteem Profile for Children) da mozard-
ebisTvis (SPPA - Harter Self-Esteem Profile for Adoles-
cents) - meTodia, romelic afasebs TviTSefasebas
imis mixedviT, Tu rogor aRiqvamen bavSvebi da
mozardebi TavianT kompetenciasa da mimReblo-
bas sxvadasxva sferoSi, rogorebicaa: sportuli,
socialuri, globaluri.

• mdgomareobis TviTSefasebis skala (SSES -

State Self-Esteem Scale) - 20 punqtiani, romelic
zomavs TviTSefasebas, rogorc droebiT da situ-
aciur koncefcias. igi afasebs TviTSefasebas
sami aspeqtiT - wardgena, miReba da gamoCena. is
gankuTvnilia mozrdilebisTvis da, droTa gan-
mavlobaSi, SeiZleba gamoyenebul iqnas TviTSe-
fasebis cvlilebebis gasazomad an konkretuli
movlenebis sapasuxod.

• iribi asociaciis testi (IAT - Implicit Associa-
tion Test), romelic zomavs cnebebs Soris asoci-
aciebis siZlieres, rogoric SeiZleba iyos saku-
Tari Tavi da dadebiTi an uaryofiTi Tvisebebi.
es testi efuZneba varauds, rom adamianebs aqvT
upirobo da aracnobieri damokidebulebebi, rom-
lebic SeiZleba gansxvavdebodes maTi aSkara an
cnobieri damokidebulebebisgan. SeiZleba gamo-
viyenoT iseTi TviTSefasebis gasazomad, rome-
lic asaxavs adamianis namdvil (realur) TviTSe-
fasebas.

• mravalganzomilebiani TviTSefasebis skala
(MSEI - Multidimensional Self-Esteem Inventory) -116 pun-
qtiani, romelic TviTSefasebas 12 sxvadasxva as-
peqtiT zomavs.

• sakuTari Tavis mowonebis/TviTkompetenci-
is skala (SLCS - Self-Liking/Self-Competence Scale) -16
punqtiani, romelic zomavs TviTSefasebis or
komponents: 1. sakuTari Tavis siyvaruls, romel-
ic asaxavs sakuTari Tavis efeqtian Sefasebas da
2. TviTkompetencias, romelic asaxavs kognitur
SesaZleblobebs.

• erTpunqtiani TviTSefasebis skala (SISE - Sin-
gle-Item Se;f-Esteem Scale) - martivi da mcire sazomi,
romelic sTxovs respondentebs, rom 7 baliani
sistemiT Seafason debuleba „me maqvs maRali
TviTSefaseba”. gankuTvnilia mozrdilebisTvis.

rozenbergis skala
TviTSefasebis erT-erTi yvelaze farTod

gamoyenebuli meTodia  rozenbergis TviTSefase-
bis skala (RSES – Rosenberg Self-Esteem Scale), rome-
lic, 1965 wels, moris rozenbergma (Morris Rosen-
berg) Seqmna.

RSES-i farTod gamoiyeneba. naTargmnia 28
enaze da Seswavlilia sul mcire 53 qveyanaSi. 2020
wlis Tebervlis monacemebis mixedviT, is citire-
bulia 40 000-ze metjer (Google Scholar-is mixed-
viT) da gamoyenebulia TviTSefasebis kvlevebis
TiTqmis 50%-Si, romlebic, Semdgom, gamoqveyne-
bulia samecniero JurnalebSi. fsiqologebi xSi-
rad iyeneben rozenbergis skalas, radgan Zalian
martivi, mokle da mosaxerxebelia (20).

rozenbergis skalaSi CamoTvlilia 10 debule-
ba, aqedan 5 dadebiTia, 5 - uaryofiTi. TiToeuls
4 pasuxi aqvs, dawyebuli „kategoriulad ar veT-
anxmebi-dan”, damTavrebuli -„mtkiced veTanxme-
bi”.

es debulebebia:
1. „jamSi, sakuTari TaviT kmayofili var”
2. „zogjer, vfiqrob, rom sul ar var kargi”
3. „vfiqrob, rom bevri kargi Tviseba maqvs”
4. „iseve kargad vakeTeb raRacas, rogorc sxva

adamianebi”
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5. „Cemi azriT, saamayo bevri araferi maqvs”
6. „zogjer Tavi usargeblo mgonia”
7. „vgrZnob, rom Rirseuli adamiani var, yo-

vel SemTxvevaSi, sxvebis msgavsi”
8. „visurvebdi, meti pativiscema mqondes sa-

kuTari Tavis mimarT”
9. „vfiqrob, rom warumatebeli var”
10. „sakuTari Tavis  mimarT dadebiTi damok-

idebuleba maqvs”
 Sefasebis dros TiToeuli punqti 3 -quliani

sistemiT fasdeba (zogierTi versia iyenebs 1-4
diapazons). dadebiTad formulirebuli debule-
bebi, mag.,: „vfiqrob, bevri kargi Tviseba maqvs”,
Semdegnairad  fasdeba: kategoriulad ar veTanx-
ebi - 0; ar veTanxmebi - 1; veTanxmebi - 2; sruliad
veTanxmebi - 3.

uaryofiTad formulirebuli debulebebi
(„zogjer Tavi usargeblo mgonia”) fasdeba zemoT
warmodgenili qulebis inversiulad: kategori-
ulad ar veTanxmebi - 3; ar veTanxmebi - 2; veT-
anxmebi - 1; sruliad veTanxmebi - 0.

pasuxebis ricxviTi mniSvnelobebis mixedviT,
saerTo qula 0-30 (10-40*) iqneba.

saboloo qula 3 doned iyofa:
dabali - 0-15 (10-25*) - arakompetenturoba,

araadekvaturoba da cxovrebiseuli gamowveve-
bis winaSe dgomis sirTule;

saSualo - 16-19 (26-29*) - meryeoba mowonebisa
da uaryofis grZnobebs Soris;

maRali - 20-30 (30-40*) - maRali TviTSefaseba
Rirebulebis, ndobisa da kompetenciis Tval-
sazrisiT.

* - 1-4 diapazonis gamoyenebisas.
studentebSi rozenbergis skaliT miRebuli

Sedegebi konteqstisa da kulturis mixedviT
gansxvavdeba. qvemoT mocemulia rozenbergis
skaliT Sefasebuli TviTSefasebis ramdenime ma-
galiTi.

Schmitt-isa da Allik-is (2005) kvlevam Seafasa
rozenbergis skalis Sedegebi 16 998 studentSi,
53 qveynidan. aRmoaCines, rom saSualo qula 22,87
iyo, standartuli gadaxra - 4,76. aseve, dadgin-
da, rom qulebi dadebiTad ukavSirdeboda TviT-
ganviTarebas, efeqtianobas da uaryofiTad -
depresiasa da SfoTvas (44).

Orth-ma da Tanaavtorebma (2012) gaaanalizes 14-
dan 30-wlamde asakis 7100 amerikeli studentis
gamokiTxvis Sedegebi. dadginda, rom saSualo
qula 23,55 iyo, standartuli gadaxriT - 4,52. 14
wlidan 23 wlamde qulebi izrdeboda, xolo, Sem-
deg, 30 wlamde, mcirdeboda. sqesi, eTnikuri
jgufi, socialur-ekonomikuri da ojaxuri mdgo-
mareoba gavlenas axdenda qulebze (36).

rozenbergis skalis Sedegebi samedicino uni-
versitetis studentebSic sxvadasxvanairia da
damokidebulia konteqstze. magaliTad, Dahlin-ma
da Tanaavtorebma (2005) Seiswavles samedicino
universitetis 1065 Svedi studentis rozenber-
gis skalis Sedegebi, rac, Semdgom, Seadares sxva
fakultetis 1135 studentis gamokiTxvis Sede-

gebs da daadgines, rom samedicino fakultetis
studentebis saSualo qula 19,4 iyo, standar-
tuli gadaxriT - 4,3. sxva fakultetis studen-
tebis saSualo qula ki - 21,2. Al-Dabal-ma da Tanaav-
torebma (2010) Seafases rozenbergis skalis
Sedegebi saudis arabeTis 1026 samedicino da 1026
arasamedicino fakultetis studentSi. daadgi-
nes, rom samedicino fakultetis studentebis
saSualo qula 18,7 iyo, standartuli gadaxriT -
4,6, rac mniSvnelovnad gansxvavdeboda arasame-
dicino fakultetis studentebis qulebisgan,
romelTa Sedegic 20,4 iyo (2).

saqarTveloSic Catarda msgavsi kvleva da
Sedegebi damuSavebis procesSia.
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SUMMARY

Phagava Helen, Chkhitadze Nina, Mchedlishvili Irakli

ROSENBERG’S SCALE – A SELF-
ESTEEM MEASUREMENT TOOL

TSMU, DEPARTMENT OF EPIDEMIOLOGY AND
BIOSTATISTICS

The paper presents definition of self-esteem, its causing
factors and consequences, which often compose a vicious
circle. There are different methods for measurement of self-
esteem. One of them is Rosenberg’s scale which has been
used successfully up to date. The paper gives a list of differ-
ent instruments with short description. Rosenberg’s scale is
introduced in details. There are presented data received from
the studies of self-esteem among young persons using
Rosenberg’s scale.

literaturis  mokle mimoxilva

facia lali1,2,  larculiani qeTevan3

perikarditi da perimiokarditi rogorc
COVID-19-is kardiovaskuluri garTuleba

Tssu,, Sinagani medicinis #3 departamenti1;
Tssu-is pirveli sauniversiteto klinika2;
aversis klinika3

Sesavali:
mZime mwvave respiraciuli sindromi - koro-

navirusi-2 (SARS-CoV-2) warmoadgens seriozul
gamowvevas mTeli msoflios jandacvis seqto-
risTvis. respiraciuli sistemis dazianeba COV-
ID-19-is mTavari klinikuri manifestaciaa, rac
moicavs rogorc msubuq gripis msgavs daavade-
bas, aseve mZime pnevmoniasa da potenciurad le-
talur respiraciul distres-sindroms [1].

miokardiumis da perikardiumis dazianeba
COVID-19 infeqciis dros xSiria, Tumca klinikuri
miokarditi iSviaTia. COVID-19 asocirebuli mi-
okarditis SemTxvevaTa daaxloebiT 10%-s aqvs
perikardiuli monawileoba, perikardiuli
gamonaJonis saxiT. dReisTvis dagrovili monace-
mebi cxadyofs, rom COVID-19-is dros gamovle-
nili perikardiuli efuzia steriluria, rac
ufro metad miuTiTebs meorad anTebiT pro-
cesze, vidre perikardiul infeqciaze [2].

mimoxilva:
perikarditi da miokarditi aris COVID-19 in-

feqciis eqstrapulmonuri garTuleba da lite-
raturaSi vxvdebiT erTeuli SemTxvevebis saxiT
[3]. perikarditi unda moviazroT, rogorc difer-
encialuri diagnozi pacientebSi COVID-19-iT da
auxsneli persistuli diskomfortiT gulmkerd-
Si. atipuri latenturi infeqcia SesaZloa gamov-
lindes inicialuri COVID-19 infeqciidan ramde-
nime Tvis Semdeg [4]. marTalia, perikardiuli
efuziis zusti paTofiziologiuri meqanizmi
COVID-19-is dros ucnobia, magram varaudia, rom
is viTardeba meoradad, rogorc reaqcia SARS-
COV-2 -iT ganpirobebul citotoqsikur da imunur
efeqtze da sistemur anTebiT pasuxze. dRe-
isTvis ar arseobs COVID-19-is dros meoradad gan-
viTarebuli perikarditis mkurnalobis gaid-
laini. literaturaSi aRwerili erTeuli SemTx-
vevebis mixedviT, aseT pacientebs umkurnales
standartuli TerapiiT (ibuprofen+kolxicini).

aRwerilia perikarditis iSviaTi SemTxvevebi
COVID-19 infeqciis sawyis etapze. perikarditisa
da miokarditis prezentacia SeiZleba iyos msu-
buqi simptomatikidan dawyebuli letalur tam-
ponadamde, Tumca kovid-infeqciis gadatanidan
ramdenime Tvis Semdeg ganviTarebuli peri-
karditis dakavSireba gadatanil infeqciasTan an
reinfeqciasTan, virusis seqvenirebis monaceme-
bis gareSe, rTulia [4].

perikarditi SeiZleba ganviTardes sawyisi vi-
rusuli infeqciidan ramdenime kviris Semdeg da
asocirebuli iyos koksakis virusTan, herpesvi-
rusTan, HIV infeqciasTan an win uZRodes Tir-
kmlis paTologia, miokardiumis infarqti, trav-
ma, simsivne (sarZeve jirkvlis, filtvis, leike-
mia, hojkinis da arahojkinis limfoma), medika-
menturi warmomavloba - hidralazini, prokaina-
midi. Tumca aRwerilia SemTxvevebi, roca arcer-
Ti es paTologia win ar uZRoda perikarditis ma-
nifestacias, simptomatika daiwyo TandaTan da,
perikardSi siTxis dagrovebasTan erTad, ganica-
da progresi da mdgomareoba gauaresda. Znelia,
am SemTxvevaSi, perikarditis calsaxad dakav-
Sireba gadatanil COVID-19 infeqciasTan, Tumca,
eqstrapulmonuri manifestaciebis mxriv, yurad-
RebiT unda viyoT COVID-19-is gadatanis Semdeg
gaxangrZlivebuli araspecifikuri simptoma-
tikis mqone pacientebSi. diferencirebisas unda
moviazroT perikarditic, es iqneba reinfeqcia
Tu latenturi COVID-19 [5].

miokardiumis meoradi dazianebaCOVID-19-is
dros vs miokardiumis pirdapiri CarTuloba:

arsebuli monacemebiT, COVID-19-iT hospita-
lizebul pacientTa mniSvnelovan nawils momate-
buli aqvs Sratis troponinis done da es, xSir
SemTxvevaSi, ukavSirdeba arasasurvel gamo-
savals. arsebobs troponinis matebis sxvadasxva
meqanizmi am populaciaSi, Tumca, ufro xSiria
COVID-19-is arapirdapiri zemoqmedeba gulze
(mag., marjvena parkuWis datvirTva filtvebis
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CarTulobisa da/an filtvis emboliis gamo, tipi
2 miokardiumis infarqti hipoqsemiis gamo an
sistemuri anTebiTi reaqciis Sedegad). Sedare-
biT iSviaTia miokardiumis pirdapiri dazianeba
an miokarditis ganviTareba. literaturaSi aR-
werilia COVID-19-iT ganpirobebuli mio-
perikarditis SemTxvevebi Tanmxlebi perikardi-
uli gamonaJoniT da gulis tamponadiT [6,7].

arsebuli literaturis mimoxilvidan gamom-
dinare, amerikis kardiologTa kolegiis (ACC)
eqspertebis azriT, COVID-19-Tan asocirebuli
mioperikarditis Sesaxeb SeiZleba iTqvas, rom,
troponinis maCveneblebsa da gulis MRI-s
daskvnebze dayrdnobiT, miokardiumis anTeba
xSiria COVID-19-is dros. amasTan, is, rogorc wesi,
msubuqia. COVID-19-is Semdeg gamojanmrTelebul
pacientebSi MRI-ze gamovlenili nebismieri dar-
Rvevis grZelvadiani Sedegebi jer kidev ar aris
dadgenili. SesaZlebelia ganviTardes sicoc-
xlisTvis saSiSi mioperikarditi, magram es Zalian
iSviaTia [8,9,10].

SARS-CoV-2-is infeqciis potenciuri meqanizmi
sqematurad warmodgenilia  sur. #1-ze.

aqedan gamomdinare, yvela es organo aris po-
tenciuri samizne virusisTvis da garkveul-
wilad, amiT SesaZloa aixsnas is garTulebebi,
rac vlindeba filtvebSi, gulSi, saxsrebSi,
tvinsa da nawlavebSi iseve, rogorc zogadi sim-
ptomebi da gamovlinebebi COVID-19 infeqciis
dros.

kardiovaskuluri qsovilebi an zogadad
ujredebi, romlebzec eqspresirebulia ACE2
(maT Soris filtvis ujredebi), SARS-CoV-2 in-
feqciisas arian maRali riskis qveS. kardi-
ovaskuluri garTulebebidan COVID-19-Tan, Sesa-
Zloa, asocirebuli iyos miokarditi, perikar-
diuli gamonaJoni da perikarditi (cxrili #1).

suraTi #1
renin-angiotenzin sistema (RAS), ACE da ACE2 (COVID-19-is samizne) da

COVID-19 infeqciisTvis potenciuri samizne organoebi (Semofarglul ujraSi).
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SARS-CoV-2-isTvis kardiomiocitebi potenci-
uri samizne ujredebia. miokarditis klinikuri
SemTxvevebis pirveli aRwera modis CineTidan,
sadac sikvdilobis SemTxvevaTa 7% ukavSirde-
boda miokardiumis dazianebas Tanmxlebi sisxlis
mimoqcevis ukmarisobiT, Tumca miokarditis sa-
boloo diagnozi mkafiod gansazRvruli ar yofi-
la. sxva SemTxvevebSi, aRwerilia fulminanturi
miokarditi, autofsiisas miokardiumis qsovil-
Si virusis maRali Semcvelobis anTebadi monon-
uklearuli infiltratiT, Tumca ar aris pirda-
piri mtkicebuleba, rom miokardiumSi arsebuli
cvlilebebis gamomwvevi COVID-19 infeqcia iyo
[9,10,11].

miokarditis diagnozi ver daismeba mxolod
troponinis momatebis xarjze da xSirad diag-
nostirebisTvis ar aris sakmarisi damatebiTi
mtkicebulebebi. SemTxvevebis umetesoba Sei-
Zleba gansazRvrul iqnes, rogorc klinikurad
saeWvo SemTxvevebi.

troponinis mateba COVID-19-is mimdinareobi-
sas SesaZlebelia aixsnas sxvadasxva mizeziT: (1)
yvelaze xSiria miokardiumis araiSemiuri
dazianeba, romelic ukavSirdeba ramdenime gan-
sxvavebul meqanizms (mag.: mwvave hipoqsia, sefsi-
si, sistemuri anTeba, pulmonuri Tromboembo-

garTuleba SeniSvnebi 

*gulis mwvave dazianeba 8-22% ICU- i 22%-mde  
gardacvlilebSi - 59%-mde

yvelaze xSiri 
kardiovaskuluri garTuleba 

filtvis Trombozi, 
arteriuli da venuri 
Tromboembolia 

ICU Si 16-49% (klinikuri 
SemTxvevebis seria)

Rrma venuri Trombozi, 
filtvis embolia, iSemiuri 
insulti, arteriuli 
Tromboembolia 

gulis ukmarisoba 
mwiri monacemebi: gardacvlilTa 
52% da gamojanmrTelebulTa 
12%          

meqanizmi ar aris bolodme 
garkveuli, savaraudod, 
ukavSirdeba miokardiumis 
dazianebasa da septiur Soks 

mwvave koronaruli 
sindromi 

klinikuri SemTxvevebi: 
eleqtrokardiografiulad ST 
elevaciis mqone pacinetTa
44,4%-Si aRiniSna MI klinikuri 
diagnozi, 50%-s Cautarda 
koronaruli angiografia, 
romelTa 2/3-Si gamovlinda 
obstruqciuli daavadeba

araobstruqciuli daavadebis 
prezentaciisa da gavrcelebis 
maRali variabeloba, cudi 
prognozi 

ariTmia 
saerTo jamSi 16,7%; mZime 
avadmyofobis dros 44,% msubuq 
SemTxvevebSi - 8,9% 

SesaZlebelia gamovlindes 
rogorc taqi- ise bradiariTmia 
(limitirebuli monacemebi) 

miokarditi klinikuri SemTxvevebi 

erT-erT klinikur SemTxvevaSi
SARS-Cov-2 dafiqsirda 
makrofagebSi da ara 
miokardiumis ujredebSi

perikardiuli 
daavadebebi 

klinikuri SemTxvevebi perikardiuli gamonaJoni 

lizmi, citokinuri Stormi, stres kardiomiopa-
Tia). es meqanizmebi ufro metadaa  savaraudo,
vidre tipuri virusuli limfocituri miokardi-
ti; (2) iSemiuri miokardiuli dazianeba sxvadasx-
va potenciuri meqanizmiT (mag.: aTerosklerozu-
li folaqis gaskdoma, koronaruli spazmi, mik-
roTrombi an pirdapir endoTeluri an vaskuluri
dazianeba). orive SemTxvevaSi troponinis mate-
ba SesaZloa gaaRrmavos Tanmxlebma Tirkmlis
ukmarisobam [12].

miokardiumis dazianeba farTodaa gavrcele-
buli COVID-19-iT hospitalizebul pacientebSi.
ufro metic, troponinis mateba COVID-19-iT hos-
pitalizebul pacientebSi asocirebulia
sikvdilianobis maRal riskTan (sur. #2).

cxrili #1
COVID-19-is kardiovaskuluri garTulebebi

*= ganisazRvreba, rogorc kardiuli troponinis I> 99 percentilis zeda zRvarze; ICU = intensiuri Terapiis

ganyofileba; PE = filtvis embolia; MI = miokardiumis infarqti.
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suraTi #
troponinis mateba COVID-19-is mimdnareobisas SesaZloa ukavSirdebodes arakardiul

miokardiumis dazianebas (iisferi wreebi) sxvadasxva SesaZlo meqanizmebiT (mag.: mwvave
hipoqsia, sefsisi, sistemuri anTeba, citokinuri Stormi, pulmonuri Trombozi da
Tromboembolizmi, stres kardiomipaTia, miokarditi). sqeli xazebi aRniSnaven yvelaze
xSir gamomwvev mizezebs

perikardiumis dazianebisas SeiZleba ganvi-
xiloT 2 sxvadasxva scenaris albaToba: 1) pacien-
ti, romelic mkurnalobs perikarditis gamo da
Semdgom inficirdeba SARS-CoV-2-iT da 2) pacien-
ti COVID-19-iT, romelsac erTvis perikarditi an
perikardiumis gamonaJoni. orive SemTxvevaSi
klinicistebs, SesaZloa, gauCndeT kiTxvebi sa-
baziso Terapiis preparatebis da refraqteru-
li SemTxvevebis mkurnalobaSi gamoyenebadi sa-
Sualebebis usafrTxoebis profilze (araster-
oiduli anTebis sawinaaRmdego saSualebebi
(NSAIDs), kortikosteroidebi, kolxicini da ise-
Ti biologiuri agentebi, rogoricaa anti-IL1 - mag.:
anakinra).

dReisTvis mwiri monacemebia COVID-19-is dros
ganviTarebul perikarditsa da perikardiul
gamonaJonze. gamoqveynebuli  klinikuri
SemTxvevebis umetesoba asocirebulia miokar-
diumis CarTulobasTan troponinis matebiT.

miuxedavad imisa, rom COVID-19-isas NSAID-is
gamoyenebasTan dakavSirebiT arsebobs garkve-
uli gafrTxileba (rac damatebiT kvlevebs
moiTxovs), COVID-19-is mimdinareobisas ganvi-
Tarebuli perikarditis mkurnalobisTvis kor-
tikosteroidebis, kolxicinis da anakirnas
gamoyeneba ar aris ukunaCvenebi [13,14,15].
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cxrili #2
perikarditis Tanamedrove mkurnaloba COVID-19infeqciis dros

NSAID=arasteroiduli anTebis sawinaaRmdego prepa-ratebi; NHIG=adamianis normaluri imunoglobulinebi;

LOE=mtkicebulebis done: A mravali RCT an metanalizisTvis, B erTeuli RCT an dakvirvebiTi kvlevebisaTvis, C

eqspertebis konsensusisTvis; CRP=C reaqtiuli cila.

* = dReisaTvis meti monacemia COVID-19 mwvave infeqciisas, kortikosteroidebisa da anakinras intravenur

dozirebaze : mag., meTilprednizoloni 1 mg / kg / dReSi IvGTT 7 dRis ganmavlobaSi; anakinra IV infuzia 4-jer dReSi,

15 dRis ganmavlobaSi. jamSi 400 mg/dReSi, dayofili 4 dozad, yovel 6 saaTSi erTxel.

medikamenti dartymiTi doza xangZlivoba LOE 
gavlena 
COVID-19-ze* 

NSAIDs 

aspirini 750-1000mg x 
3/ dRe 
ibuprofeni 600-
800mgx 3/dRe 
indomitacini 25-
50mgx 3/dRe 

1-2 kvira, sanam ar 
moxdeba simptomebisa 
da CRP normalizeba 

A saziano (?) 

kolxicini 0.5mg x 2/dRe 
(0.5mg 7dRe Tu<70kg) 

3 Tve (mwvave) 
6 Tve (ganmeorebiTi) A 

potenciuri 
Terapia  

kortikosteroidi 
0.2-dan 0.5 mg/kg/dRe 
prednizoni 

1-Tvemde B 
mkurnaloba 
mZime Sem-
Txvevebisas  

azaTioprini 2 mg/kg-mde > 6 Tve B ucnobia 

NHIG 400 - 500 mg/kg/dRe 
5 dRe (SesaZlebelia 
gameoreba 1 Tvis 
Semdeg) 

B 
potenciuri 
Terapia  

anakinra 
2mg/kg/dRe 
100mg/dRe-mde 

3-6 Tve, Semdeg 
Semcireba B 

potenciuri 
Terapia  

miuxedavad amisa, kortikosteroidebisa da
anakirnas gamoiyenebisas, saguldagulo moni-
toringia saWiro Semdgomi baqteriuli superin-
feqciebis ganviTarebis riskis gamo. am mizeziT,
perikarditis mkurnaloba ar unda iyos Sew-
yvetili pacientebSi, romlebic gadian mkur-
nalobis kurss, Tuki es aucilebelia daavadebis
kontrolisTvis.

mimdinare etapze, es agentebi gadian testire-
bas COVID-19 infeqciis fonze marTvis efeqtur-
obasTan dakavSirebiT da SeiZleba male gaxdnen
aRiarebuli mkurnalobis nawili [16,17,18].

daskvna:
SeiZleba iTqvas, rom gul-sisxlZarRvTa

sistema potenciuri samiznea COVID-19-isTvis,
Tumca am etapze ar arsebobs kvlevebi, romlebic
gvawvdian mtkicebulebebs gulis ujredebis
SARS-CoV-2-iT pirdapir inficirebasa da virusis
replikaciaze. damatebiTi kvlevebi da autofsi-
uri masalebis Seswavla Zalzed sasargeblo iqne-
ba SARS-CoV-2-is mier miokardium/perikardiumis
pirdapiri inficirebis dazustebaSi da miokar-
ditisa da perikarditis mizezis dadgenisTvis.
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PERICARDITIS AND
PERIMYOCARDITIS AS A
CARDIOVASCULAR COMPLICATION OF
COVID-19

TSMU, DEPARTMENT OF INTERNAL MEDICINE N31; TSMU
FIRST UNIVERSITY CLINIC2; AVERSI CLINIC3

Our review presents pericarditis as a complication of
COVID-19, discusses possible pathomechanisms and cur-
rent treatment recommendations.

Pericarditis is an inflammation of the outer layer of the
heart - the pericardium. Myopericarditis is diagnosed when
this inflammation includes the myocardium also, is manifest-
ed by an increase blood serum heart muscle damage marker
- troponin, and is associated with a more unfavorable out-
come. These two pathologies are common complications of
the COVID-19 infection. Cases of acute perimyocarditis have
been described in the first days after the initial symptoms of
the Covid-19 infection, and also several months after the
covid infection. The degree of cardiac involvement does not
necessarily correlate with the severity of respiratory distress,
a patient may be clinically very severe with COVID-19-asso-
ciated myopericarditis but have relatively little lung involve-
ment. Pericardial fluid is usually exudative and does not con-
tain viruses, so it probably represents an inflammatory rath-
er than an infectious process. Furthermore, the degree of
pericardial inflammatory reaction (and thus the size/volume
of the effusion) does not necessarily correlate with the de-
gree of myocardial involvement, i.e., a large pericardial effu-
sion with pericardial tamponade may be noted in the ab-
sence of acute/fulminant myocarditis.

Patients with structural cardiac abnormalities and/or un-
derlying cardiopathies may be at increased risk of develop-
ing COVID-19 myopericarditis and cardiac tamponade.

mokle samecniero mimoxilva
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rbil qsovilebSi dazianebis
xandazmulobis dadgena Tanamedrove
molekuluri kvlevis meTodebis
gamoyenebiT

Tssu, sasamarTlo medicinis departamenti

sakiTxis aqtualoba
sasamarTlo medicinaSi dazianebis sicoc-

xlisdroindelobis da xandazmulobis dadgena
erT-erTi mniSvnelovani da aqtualuri sakiTxia.
mniSvnelovania dadgindes ara mxolod rbili qso-
vilebis dazianebis sicocxlisdroindeloba,
aramed dazianebis xandazmuloba drois zust
intervalSi, gansakuTrebiT, rodesac dazianeba
miyenebulia sikvdilis wina axlo periodSi.

dazianebis xandazmulobis dasadgenad sasa-
marTlo medicinaSi gamoiyeneba histomor-
fologiuri kvlevis sxvadasxva meTodi. histo-
morfologiur kvlevas didi xnis istoria aqvs,
rogorc yvelaze xSirad gamoyenebul meTods
misi obieqturi Sefasebis unaris gamo. sisxl-
Caqcevebis vizualuri dakvirveba (feris cvlile-
bebi) didi xnis ganmavlobaSi gamoiyeneboda sis-
xlCaqcevebis xandazmulobis dasadgenad. is bevr
sasargeblo informacias gvawvdis dazianebis xan-
dazmulobis Sesaxeb da dRemde Seucvlelia.
aseve gamoiyeneba sisxlCaqcevebis asakis dadge-
na misi Seferilobis mixedviT, vizualuri daTva-
lierebiT. Tumca es meTodi zedmetad cvaleba-
dia praqtikuli gamoyenebisTvis, radgan sisxl-
Caqcevis droze da ferze gavlenas axdens da-
zianebis siRrme, mdebareoba da kanis feri, sxva
faqtorebTan erTad [2-5].

amdenad, problemis aqtualobis gaTva-
liswinebiT, histomorfologiuri kvlevis Tana-
medrove molekuluri meTodebi gansakuTrebul
mniSvnelobas iZens.

meTodebi
dazianebis xandazmulobis dasadgenad gamoiy-

eneba sxvadasxva meTodi:
a) hematoqsilin-eoziniT (H/E) SeRebva. es me-

Todi saSualebas iZleva movaxdinoT qsovilis
struqturis da ujredebis tipis diferencire-
ba. kvlevis am meTodiT SesaZlebelia martivad
SevafasoT granulocitebi, makrofagebi an fi-
broblastebi. Tumca specialuri qvestruqture-
bis diferenciaciisTvis (mag: SemaerTebeli qso-
vili, hemosiderofagebi) arsebobs SeRebvis dam-
atebiTi histoqimiuri meTodebi (mag: elastica-van
Gieson, E.v.G, Prussian blue)[6].

b) fermentuli histoqimiuri meTodebi (mag:
esTeraza, mJava fosfataza, atf-aza). adre isini
gamoiyeneboda dazianebidan ramodenime saaTis
intervalSi. Tumca, es meTodi aRmoCnda arasan-
do da aCvena uaryofiTi SemTxvevebis maRali
albaToba [11].
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g) imunohistoqimia (IHC) Tanamedrove moleku-
luri da, samecniero monacemebis analizis mixed-
viT, dResdReobiT yvelaze Rirebuli kvlevis
meTodia dazianebis sicocxlisdroindelobis da
xandazmulobis dasadgenad. kvleva efuZneba qs-
ovilSi antigenisa da antisxeulis imunologiuri
reaqcias. ujrdebsa da qsovilebSi antigenuri
bunebis molekulebis gamosavlenad gamoiyeneba
monoklonuri da poliklonuri antisxeulebi [11].

 imunohistoqimiuri kvleva, romelic sasarge-
bloa adreuli stadiis dazianebis xandazmulo-
bis Sesafaseblad, gansazRvravs calkeuli ujre-
debis aqtivaciis fazebs. es monacemebi saSuale-
bas iZleva Sefasdes morfologiis kavSiri funq-
ciasTan da ganisazRvros dazianebis xandazmu-
lobis intervali citokinebisa da adheziuri
molekulebis eqspresiis SefasebiT.

 imunohistoqimiuri kvlevis meTodi (IHC) far-
Tod aris aprobirebuli, gansakuTrebiT, anTebiT
ujredebTan dakavSirebuli da ujredgare
matriqsTan asocirebul markerebTan (mag. TNF-,

TGF-fibroneqtini, IL-6) [9-10]. Tumca, bolo-
droindeli kvlevebiT, anTebis garda, koagula-
cia asocirebulia, aseve, sicocxlisdrindel da-
zianebasTan [8]. aseve varaudoben, rom koagu-
laciis kaskaduri cilebis fibroneqtini, P-
seleqtini (CD62p) da faqtori VIII [8-9], daziane-
bis xandazmulobis gansazRvris mniSvnelovani
damatebiTi faqtorebia, gansakuTrebiT adreul
periodSi.

monacemebis analizi
imunohistoqimiuri kvlevis meTodi sasamar-

Tlo medicinis histomorfologiuri kvlevis ar-
senalSi Tanamedrove samedicino teqnologiuri
progresis didi monapovaria.  adreuli stadiis
dazianebis xandazmulobis dasadgenad gansa-
kuTrebiT mniSvnelovania ramdenime moleku-
luri markeri:

fibroneqtini: fibroneqtini, rogorc ujre-
dis adheziuri cila, integrirebulia dazianeb-
is Sexorcebis procesSi da monawileobs fibro-
blastebis, keratinocitebis da endoTeluri
ujredebis adheziaSi. deponirdeba dazianebis
adgilze, ayalibebs sisxlis kolts. garda amisa,
xels uwyobs dazianebis adgilze Trombociteb-
is gavrcelebas. dazianebis miyenebidan ramde-
nime wuTis Semdeg ukve SesaZlebelia misi gamov-
lena imunohistoqimiuri kvlevis meTodiT (Betz
et.al 1992b)[1].

adheziuri molekulebi: sisxlZarRvis en-
doTeliur ujredebTan leikocitebis migracia
kontroldeba adheziuri molekulebis saSu-
alebiT, romelSic Sedic PP-seleqtini (CD62p), EE-
seleqtini, ujredSorisi adheziis molekula
(ICAMM)-1 da sisxlZarRvTa endoTeluri adhezi-
is molekula (VCAM)-1(Drebler al. 1997a, b, 1999 a, b,)
maT Soris sayuradReboa P-seleqtini (CD62p).

P-seleqtini (CD62p): P-seleqtini sinTezir-
deba endoTelur ujredebSi da inaxeba speci-
alur granulebSi, romelsac ewodeba Weibel-Palade

sxeulebi. TrombocitebSi P-seleqtini lokali-
zebulia alfa granulebSi. mniSvnelovan rols
TamaSobs anTebis dros endoTeliumTan leikoc-
itebis adreuli kavSirisa da Trombocitebis da-
groveba-agregaciaSi sisxlmilis dazianebis
SemTxvevaSi. endoTeluri ujredebis da Tromb-
ocitebis stimulaciisas P-seleqtini wuTebis
ganmavlobaSi ganicdis translokacias Weibel-
Palade-is sxeulebidan ujredis zedapirze, sadac
is warmoadgens ligands neitrofilur leiko-
citebze, limfocitebze, monocitebze arsebuli
receptoris, CD162-Tvis. leikocitebis monaTe-
save ligandTan SekavSirebis Semdeg, P-seleqti-
nis glikoproteinis ligandi PPSGL-1 (P-seleqti-
nis glikoproteinis ligandi erTi), Suamavlobs
leikocitebis sawyis moZraobas dazianebul en-
doTeliumisken (Chen and Geng, 2006; Neri et al., 2020).
P-seleqtini, aseve, aaqtiurebs monocitebs qso-
vilovani faqtoris sinTezirebisTvis, mniS-
vnelovani kofaqtoria sisxlis koagulaciis ga-
regani gzis gaaqtiurebaSi. mastimulirebeli faq-
torebis zemoqmedebisas: oqsidaciuri radikale-
bi, Trombini, citokinebi da histamini, mas Se-
uZlia imoqmedos E-seleqtinTan erTad, ganaxor-
cielos neitrofilebis da monocitebis adgi-
lobrivi specifikuri adhezia mwvave procesis mi-
damoebSi anTebis sawyis etapze. anTebiTi stimu-
lis sapasuxod, E- da P-seleqtini aqtiurdeba en-
doTelur ujredebsa da Trombocitebze (P-
seleqtini) [1-4].

faqtori VIII: sisxlis koagulaciis faqtori,
romelic, Cveulebriv, ukavSirdeba von Willebrand
Factor-s, multimerul glikoproteins. warmoad-
gens Suamavals Trombocitebis adheziisas sub-
endoTelur SemaerTbel qsovilTan. CD62p-is
msgavsad, VIII faqtori bunebrivad aris warmod-
genili endoTelur ujredebSi da aRwerilia da-
zianebis Semdeg maTi arseboba endoTeluri
ujredebis zedapirze [7].

TNF- - rellner-is da sxvaTa monacemebiT, dazi-

anebis ubanSi TNF-da TGF-1 gamovlineba iwyeba
10 wuTSi da gamoxatulia 30-60 wuTis ganmavlo-
baSi, imunohistoqimiuri kvlevis meTodis gamo-

yenebiT. miuxedavad imisa, rom  TNF-da TGF-1
ar aris erTmaneTTan korelaciaSi, TNF- epider-
muli zrdis faqtorTan (EGF) gadamwyvet rols
TamaSobs angiogenezis stimulirebaSi da regu-
lirebaSi dazianebis Semdgom adreul periodSi,
rac xels uwyobs dazianebis sicocxlisdroinde-
lobis da xandazmulobis Sefasebas [3].

TGF- - mniSvnelovania aramarto hemosta-
zisTvis, aramed dazianebis Sexorcebis yvela
fazaSi keratinocitebis, fibroblastebis, en-
doTeluri ujredebis, monocitebis da sxva ti-
pis ujredebis funqciebis regulirebis Tval-
sazrisiT.

daskvna
miuxedavad vrceli  literaturuli monace-

mebisa, mravali kvlevisa da mosazrebisa, dRes-
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dReobiT ar arsebobs erTiani dadgenili parame-
trebi da meTodebi, romlebic gamoyenebuli da
danergili iqneba rutinul praqtikaSi rbil qso-
vilebSi dazianebis sicocxlisdroindelobisa da
xandazmulobis dasadgenad. vfiqrobT, siste-
muri da specifikuri kriteriumebis gamosav-
lenad saWiroa kvlevis erTiani protokolis Se-
muSaveba Tanamedrove meTodebis gamoyenebiT da
maTi Sedegebis interpretaciis sqemebis Se-
muSavebiT, rac aramarto gauadvilebs rutinul
kvlevebs dargis eqspertebs, aramed axal SesaZ-
leblobebs gaaCens sicocxlisdroindelobis
dadgenisa da xandazmulobis intervalebis maqsi-
maluri Seviwroebis mimarTulebiT.
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DETERMINING THE AGING OF
LESIONS IN SOFT TISSUES USING
MODERN MOLECULAR RESEARCH
METHODS

TSMU, DEPARTMENT OF FORENSIC MEDICINE

Determining the antemortem origin and timing of the in-
jury is one of the most important and relevant issues in fo-
rensic medicine. It is often necessary to determine not only
antemortem origin of the injury, but also the age of the injury
as precise a as possible, especially when the injury was in-
flicted shortly before death. In forensic medicine, histomor-
phological study plays an important role in determining the
antemortem origin and age of the lesion, using both stan-
dard Hematoxilin-Eosin technology and additional histochem-
ical and molecular methods. The immunohistochemical meth-
ods are particularly important to determine the age of early-
stage lesions and allow to determine the exact time interval,
which we think should be used and implemented in routine
practice.
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Tanamedrove sasaTbure meurneobebSi
dasaqmebulTa Sromis pirobebi da riskis
faqtorebi

ss n. maxvilaZis sax. Sromis medicinisa da
ekologiis s/k instituti1;GTssu, higienisa da
samedicino ekologiis departamenti2

saqarTveloSi soflis meurneoba ganviTare-
badi da mniSvnelovani dargia. qveyanaSi intensi-
urad mimdinareobs Tanamedrove tipis maRalte-
qnologiuri sasaTbure meurneobebis mSeneblo-
ba (1). Sesabamisad, izrdeba dasaqmebulTa raode-
nobac. Ffermerebs SeuZliaT moiyvanon bostneu-
li, xili, yvavilebi, iSviaTi da egzotikuri
mcenareebi. amave dros, daxurul gruntSi muSao-
ba dakavSirebulia fizikur, qimiur, biologiur
da ergonomikur riskebTan. Sesabamisad, mniS-
vnelovania saTburebSi dasaqmebulTa janmrTe-
lobis mdgomareobisa da Sromis pirobebis deta-
luri gamokvleva, dasaqmebulTa da damsaqme-
blebis informireba arsebuli riskebis Sesaxeb
da saTanado reagireba.

Sromis mizania literaturul wyaroebSi arse-
buli informacia sasaTbure meurneobebis Ziri-
Tadi riskis faqtorebis Sesaxeb, gamoyenebuli
pesticidebis mwvave toqsikurobis mixedviT sa-
SiSroebis klasifikacia da maTi toqsikuri ze-
moqmedebis Sesamcireblad prevenciuli RonisZ-
iebebis SemuSaveba.

ganxiluli da gaanalizebuli iyo sasaTbure
meurneobaSi dasaqmebulTa janmrTelobis mdgo-
mareobisa da samuSao pirobebis Sesaxeb arsebu-
li literaturuli monacemebi: moZiebul iqna sa-
saTbure meurneobebSi gamoyenebuli ZiriTadi
pesticidebi. klasificirda pesticidebis saSiS-
roeba mwvave toqsikurobis mixedviT janmo-s
klasifikaciis da qimikatebis saSiSroebis klasi-
fikaciisa da etiketirebis msoflio harmonize-
buli sistemis GHS/CLP- [5] safuZvelze.

gamovlinda, rom daxurul gruntSi teq-
nologiuri procesebi mniSvnelovnad speci-
fikuria, Ria gruntSi mimdinare procesebTan Se-
darebiT. dasaqmebulTa muSaobas amZimebs te-
qnologiuri procesebis specifikasTan dakav-
Sirebuli araxelsayreli faqtorebis kompleq-
si, romelic moicavs mikroklimatur pirobebs
(maRali temperatura 450C, tenianoba 100%, ha-
eris Senelebuli moZraoba, intensiuri insola-
cia), zedapirebis da haeris dabinZureba saSiSi
qimikatebiT, baqteriuli mikrofloriT da hel-
minTebis kvercxebiT. dadginda, rom agroqimi-
katebis xarjvis dasaSvebi normebi daxurul
gruntSi 1,5-3-jer aRemateba analogiur dones
Ria gruntSi.

sasaTbure meurnebebSi sami tipis safrTxea:

qimiuri, biologiuri da fizikuri.
biologiuri safrTxeebia: mavneblebi, mikrob-

uli paTogenebi (mcenareebis da adamianebis), al-
ergenebi (mtveri, obi da sxva).

qimiuri safrTxeebia: niadagis sakvebi danama-
tebi/qimiuri sasuqebi, sadezinfeqcio saSuale-
bebi, pesticidebi, herbicidebi da airebi.

fizikuri safrTxeebia: siTbo (mcenareebi-
sTvis da adamianebisTvis), sriala zedapiri da
moZraoba, ergonomikuli da stresuli zemo-
qmedeba, eleqtrosafrTxeebi, polutantebi,
aalebadi siTxeebi da airebi, aRWurvilobis sa-
frTxeebi.

literaturis wyaroebis analiziT gamovlin-
da, rom saTburebSi arsebuli faqtorebi war-
moadgens zogadi da profesiuli daavadebebis
ganviTarebis risks, rac iwvevs Sromis unaris
droebiT,  zogierT SemTxvevaSi ki - srul dakar-
gvas [8, 9]. sasaTbure meurneobebSi dasaqmebuleb-
Si gavrcelebulia profesiuli genezis kunTo-
vani sistemisa da periferiuli nervuli siste-
mis daavadebebi, gul-sisxlZarRvTa sistemis
daavadebebi, kanisa da sasunTqi sistemis al-
ergiuli daavadebebi, reproduqciuli janmrTe-
lobis darRvevebi, toqsikuri qimikatebiT mwvave
da qronikuli moSxamvebi [8, 10].

sasaTbure meurneobebSi umeteswilad rep-
roduqciuli asakis qalebi muSaoben. maTi jan-
mrTelobis mdgomareobis Seswavlisas aRmoCnda,
rom saTburebSi dasaqmebul qalTa Soris da maT
bavSvebSic  vlindeboda kanisa da respiraciuli
daavadebebi, bronquli asTma. sasaTbure meur-
neobaSi gamoyenebuli qimikatebi Trgunavs imu-
nur sistemas da zrdis  alergiuli reaqciebisad-
mi mgrZnobelobas. daxurul gruntSi pesticide-
bis Sesxurebisas ventilaciis nakleboba, maRali
temperatura (300C,-ze meti) da tenianoba, aseve
damcavi aRWurvilobis gamouyenebloba zrdis
eqspoziciis saSiSroebas. saTburis momuSaveTa
respiraciuli sistemis gamokvlevisas aRiniSne-
boda qronikuli xvela, respiraciuli distresi,
riniti, bronquli hiperreaqtiuloba da
spazmTan dakavSirebuli simptomebi; ergo-
nomikuli dazianebebis niSnebi da simptomebi,
rac moicavs kunTebis sisustes an diskomforts;
kidurebSi aRiniSneba mwvave, yru, mCxvletavi
tkivili. uxerxul pozaSi muSaoba damatebiT
datvirTvas ayenebs sxeuls, gansakuTrebiT
kisrisa da zurgis kunTebs [6, 7, 8].

registrirebuli da gamosayeneblad neba-
darTuli pesticidebisa da agroqimikatebis sax-
elmwifo katalogis [2] Sesabamisad dadginda sa-
saTbure meurneobaSi gamoyenebuli pesticide-
bis saxeobebi. amJamad sasaTbure meurneobebSi
gamoiyeneba 72 dasaxelebis pesticiduri prepa-
rati (aqtiuri ingredienti 52). aRniSnuli asor-
timentis preparatebis SemadgenlobaSi, samizne
mavneblebis mixedviT, Sedis fungicidi (53,84%),
inseqticidi (38,46%), nematocidi (3,84%), akari-
cidi (1,92%), rodenticidi (1,92%). pesticiduri
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preparatebis umravlesoba warmodgenilia Semde-
gi qimiuri jgufebiT: karbamini, Tio- da di-
Tiokarbamati, morfolini, sinTezuri piretroi-
di, spilenZis Semcveli araorganuli naerTebi,
triazoli, neonikotinoidi, biologiuri
preparatebi da sxv.

adamianis janmrTelobaze pesticidebis mavne
zemoqmedebis Sefasebis safuZvelia msoflioSi
moqmedi pesticidebis saSiSroebis janmos kla-
sifikacia da qimikatebis saSiSroebis klasi-
fikaciisa da etiketirebis msoflio harmonize-
buli sistema GHS/CLP  (cxrilebi ##1,2) [5].

cxrili #1
sasaTbure meurneobaSi gamoyenebuli

pesticidebis moqmedi ingredientebis
saSiSroebis Sefaseba janmo-s (2019 w)

klasifikaciis mixedviT

aneloba valdebulia uzrunvelyos:
• dasaqmebulTa profilaqtikuri, winaswari

da perioduli samedicino Semowmeba;
• dasaqmebulTa cnobierebis sistemuri amaR-

leba da detaluri informireba Sromis pirobeb-
is janmrTelobasa da garemoze mavne zemoqmede-
bis da saTanado profilaqtikuri RonisZiebebis
gatarebis Sesaxeb;

• dasaqmebulTa uzrunvelyofa personaluri
dacvis saSualebebiT, maTi moxmarebis wesebis
codniT;

• dasaqmebulTa savaldebulo treningi avari-
ul situaciaSi pirveladi, TviT- da urTierTdax-
marebis wesebisa da Cvevebis asaTviseblad.
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saSiSroebis klasi 
1a, gansakuTrebulad saSiSi 3,92 

1 b, Zlier saSiSi 1,96 
II, saSualod saSiSi 41,17 
III, naklebad saSiSi 21,58 

U, naklebad mosalodnelia mwvave 
mowamvlis saSiSroeba normaluri 

gamoyenebisas 
31,37 

cxrili # 2
sasaTbure meurneobaSi gamoyenebuli

pesticidebis moqmedi ingredientebis
saSiSroebis Sefaseba evrkavSiris

regulaciis (GHC/CLP) # 1272/2008/ mixedviT

saSiSroebis kategoria % 

1 kategoria 3.92 
2 kategoria 1,96 
3 kategoria 13,72 
4 kategoria 43,13 
5 kategoria 37,33 

 
gamoyenebuli pesticidebis asortimentidan,

94,12% miekuTvneba saSualo da dabali toqsi-
kurobis preparatebs (II, III, U klasebi janmo-s da
3, 4, 5 kategoria GHS/CLP klasifikaciebis mixed-
viT). 5.88% ki - Ia da Ib, (gansakuTrebulad da Zli-
er saSiS klasebs, janmo-s mixedviT, da 1 da 2 kate-
gorias, GHS/CLP klasifikaciis mixedviT).

sasaTbure meurneobSi dasaqmebulebi miekuT-
vnebian mZime, mavne da saSiSpirobebSi mo-
muSaveebs [3, 4].

saTburebSi dasaqmebulTa janmrTelobis
mdgomareoba  saqarTveloSi, iseve, rogorc
mraval qveyanaSi, jandacvis mniSvnelovani
gamowvevaa. Sesabamisad, aucilebelia jerovani
yuradReba daeTmos am sakiTxs. qveyanaSi jer-
jerobiT formirebis procesSia profesiuli
riskis faqtorebis regularuli monitoringis,
Sefasebisa da marTvis sistema. arsebuli kanonm-
deblobiT, sasaTbure meurneobis xelmZRv-
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BRIEF  SCIENTIFIC INFORMATION

SUMMARY

Gvineria Inga1, Juruli Manana1, Giorgobiani Marina2,
Oniani Tamar1, Turmanauli Mariam1

THE SPECIFICS OF MANAGING THE
WORKING CONDITIONS OF
EMPLOYEES IN MODERN
GREENHOUSES AND THE EXISTING
RISK-FACTORS

N. MAKHVILADZE S/R INSTITUTE OF LABOUR MEDICINE
AND ECOLOGY1; TSMU, DEPARTMENT OF HYGIENE AND
MEDICAL ECOLOGY2

Construction of modern high-tech greenhouses is inten-
sively underway in Georgia. Accordingly, the number of
employees in these productions is increasing. Professional
groups experience complex effects of work environment fac-
tors throughout the work shift.

According to the information found, the specifics of
modern technological processes in greenhouses are signifi-
cantly different from other branches of agriculture. The work-
ing conditions of employees are characterized by an unfa-
vorable microclimatic regime, widespread use of pesticides,
agrochemicals, plant growth regulators, disinfectants. The
peculiarity of the labor process is the significant physical
load of the employees. There is intense muscle work, often a
forced working posture, they often have to lift weights, move,
there is a danger of slipping and falling. It is particularly
time-consuming to collect finished products. Physical work
belongs to heavy and medium categories.

Chronic cough, respiratory distress, rhinitis, bronchial
hyperreactivity, and asthma-related symptoms are noted
among greenhouse workers. Signs and symptoms of ergo-
nomic injuries include muscle weakness or discomfort, often
white hands, numbness in the extremities, back pain, and
etc.

Pesticide preparations of different chemical groups reg-
istered and permitted for use in Georgia are used in green-
houses: carbamates, thio and dithiocarbamates, morpholine,
synthetic pyrethroids, copper-containing inorganic com-
pounds, triazole, neonicotinoids, biological preparations, etc.

Key Words: Greenhouses, workers, risk-factors, classifi-
cation, diseases, pesticides, agrochemicals

mokle samecniero mimoxilva

yandaSvili Tamar, noniaSvili marina,
beriZe arCil, TvaraZe eTer

arasteroiduli anTebis sawinaaRmdego
saSualebebiT gamowveuli toqsikuri
nefropaTia

Tssu, Sinagan daavadebaTa departamenti #3

anTebis sawinaaRmdego arasteroiduli saSu-
alebebi (aass) analgeziuri, antipiretuli da an-
tianTebiTi Tvisebebis gamo farTod gamoyeneba-
di medikamentebia. aass-is jgufis medikamente-
bis araracionaluri moxmarebiT ganpirobebuli
nefrotoqsikuri efeqtebis problemam SesaZle-
belia yvela asakis pacientSi iCinos Tavi.

aass-is moqmedeba efuZneba prostaglandine-
bad wodebuli im qimiuri nivTierebebis blokire-
bas, romlebic warmoiqmnebian qsovilis daziane-
bis adgilebSi. prostaglandinebi astimulireben
nervuli daboloebebis mier Tavis tvinSi impul-
sis gadacemas.  aseve iTvlebian pirogenur niv-
Tierebebad, Sesabamisad, iwveven cxelebas. am-
rigad, aass-s,  am nivTierebebis blokirebis gziT,
SeuZliaT gamoavlinon anTebis sawinaaRmdego,
antipiretuli da analgeziuri efeqtebi. am
jgufis medikamentebis ramdenime saxiT klasi-
ficirebaa SesaZlebeli, Tumca amjerad SevCer-
debiT COX (ciklooqsigenaza) fermentis mimarT
afinitetze. ciklooqsigenaza aris fermenti,
romelic pasuxismgebelia prostaglandinebis
sinTezze. imisda mixedviT, Tu ra tipis prostag-
landini warmoiqmneba da romel qsovilsa da or-
ganoSi, ganasxvaveben COX-1 da COX-2 fermentebs
(cxrili #1).

mniSvnelovania sxadasxva jgufis prostag-
landinebis sruli metaboluri gza. maTgan PGE2
(PG prostaglandini) da PGI2 vazodolataciuri
moqmedebiT xasiaTdebian, PGD2, PGF2 ki - vazokon-
striqciuliT. Tavis mxriv, aRsaniSnavia Trom-
boqsan A2 (TxA2), romelsac proTrombozuli mo-
qmedeba gaaCnia. aass-is jgufis preparatebis
funqciaSi am nivTierebebs gadamwyveti roli eni-
WebaT (sqema#1).

cxrili #1
 aass-is klasifikacia

seleqciuri  
COX-1  

inhibitorebi 

araseleqciuri  
COX  

inhibitorebi 

seleqciuri  
COX-2  

inhibitorebi 
aspirini ibuprofeni celekoqsibi 

piroqsikami naproqseni parekoqsibi 
tolmeTini fenoprofeni etorikoqsibi 

flurbiprofeni diflunizani sulidnaki 
ketoprofeni diklofenaki lumirakoqsibi 
ketorolaki fenilbutazoni etodolaki 
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sqema #1
prostoglandinebis warmoqmnis meqanizmi

im pacientTa 1-5%-Si, romlebic aass-s iyene-
ben, nefropaTia viTardeba. aass-is gamoyeneba
Tirkmlis mwvave ukmarisobis (Tmu) ganviTarebis
risks 2-jer zrdis, Tumca preparatis Sewyvetis
Semdgom riski mcirdeba. Tmu SeiZleba Camoya-
libdes, rogorc araseleqciuri aass-is, ise COX-
2 seleqciuri aass-is miRebis dros. amis dastu-
ria SemTxveva - kontrolis kvleva, romelic 121
722 asakovan adamians moicavda. maT, vinc naproq-
sens, sxva araseleqciur aass-s - rofekoqsibs da
celekoqsibs iRebdnen, 30 dRis ganmavlobaSi,
Tmu-s gamo, hospitalizaciis gazrdili riski
hqondaT, araeqspozicirebul pirebTan Sedare-
biT. kvlevebiT dasturdeba, agreTve, is faqti,
rom COX-2  seleqciur inhibitorTa nefroto-
qsikuri profili msgavsia sxva tradiciuli aass-
is da Tmu-s, SeSupebasa da eleqtrolitur dis-
balanss iwvevs (5).

aass-Tan asocirebuli Tmu ZiriTadad im pa-
cientebSi viTardeba, romelTa anamnezSi Tir-
kmlis hemodinamikis darRveva vlindeba. pacien-

tebi damokidebuli arian prostaglandinebis va-
zodilataciur efeqtze, gansakuTrebiT maSin,
roca renin-angiotenzin-aldosteronis sistemis
(raas) gaaqtiveba xdeba. es mdgomareobebia: gulis
ukmarisoba, RviZlis cirozi, hipovolemia, asaki
(65 welze meti), sqesi (mamrobiTi), hipertenzia,
hiperkalcemia, Saqriani diabeti, Tqd (Tirkmlis
qronikuli daavadeba) - gansakuTrebiT mesame an
ufro mZime stadia, roca GFR (glomerular filtration rate)
<60-ze (4);

medikamentebi da radiokontrastuli
nivTiereba- diuretikebis, agf-inhibitorebisa
da angiotenzin II receptorTa blokerebis gamo-
yeneba aass-Tan erTad, Tmu-s ganviTarebis risks
zrdis. aseve, riski gazrdilia kalcinevrinis in-
hibitorisa da aass-is kombinaciis dros. retro-
speqtuli kvlevis Tanaxmad, 38 pacientidan (gu-
lis ukmarisobis gareSe), romelsac ganuviTarda
kontrastTan asocirebuli Tmu, 8%-s sakontras-
to nivTierebis Seyvanamde aass hqondaT miRebu-
li (6, 10).
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aass-is nefrotoqsikuri efeqtebi: aass
Trgunaven COX fermentebis moqmedebas. Tirkm-
lis glomerulaSi arsebuli momtani arteri-
olisTvis am ferments gansakuTrebiT didi mniS-
vnloba aqvs. isini, upiratesad ki COX-2, uzrun-
velyofen PGE2 da PGI2- is sinTezs, rac vazodi-
lataciuri efeqtiT gamovlindeba. es ki aucile-
belia sisxlis normaluri modinebisa da glome-
ruluri filtaciis SenarCunebisTvis (11).

sainteresoa isic, rom COX fermentTa am
efeqts ara marto glomerulisTvis, aramed Tir-
kmlis milakebisa da intersticiuli ujredebis-
Tvisac gadamwyveti mniSvneloba aqvs.

 ciklooqsigenazas fermentebis aass-iT daT-
rgunva, prostaglandinebis sinTezis Semdgomi
SemcirebiT da aferentuli (momtani) arteri-
olis vazokonstriqciis gziT, iwvevs Tirklis
Seqcevad iSemias, glomuruluri hidrosta-
tikuri wnevis daqveiTebas da Tmu-s ganviTare-
bas (sqema #2).

prostaglandinebi uzrunvelyofen iuqsta-
glomerulur aparatSi reninis sinTezsac. maTi
sinTezis daqveiTebisas, Sesabamisad, qveiTdeba
reninis sinTezic, gamoixateba hiporeninemiisa da
hipoaldosteronemiis sindromebi, rac, Tavis
mxriv, hiperkaliemias aviTarebs.

sainteresoa is momentic, rom am dros saxezea
hipernatremiac  da wylis Sekaveba, SemdgomSi
arteriuli hipertenziis ganviTarebiT. es efeq-
ti prostaglandinebis sinTezis inhibiciis dros
maTi natriurezuli efeqtis daTrgunviT aixsne-
ba. wylis Sekaveba ki, Tavis mxriv, PG-is sinTezis
daqveiTebisas vazopresinis efeqtis gaZliere-
bis Sedegia (prostaglandinebi vazopresinis mi-

marT antagonizmiT xasiaTdebian).  rogorc ara-
seleqciuri aass, aseve, COX-2 specifikuri aass
gavlenas axdenen Tirkmlis hemodinamikaze da
SeuZliaT Seamciron GFR (glomeruluri fil-
traciis siCqare). xandazmuli pacientebis ran-
domizebul kontrolirebad kvlevaSi, indome-
tacini (araseleqciuri inhibitori) da rofeko-
qsibi (seleqciuri COX-2 inhibitori) amcirebd-
nen GFR -s analogiuri xarisxiT (7).

aass-iT inducurebuli nefropTia moicavs hi-
pertenzias, SeSupebas, hiperkalemias, Tmu-s,
mwvave intersticiul nefrits, nefrozul sin-
droms, papilarul nekrozs, Tqd-s progresire-
bas da Tirkmelujredovan kibos (2,3,9).

arteriuli hipertenzia - misi ganviTareba
ramdenime meqanizmiT xdeba: vazokonstriqcia,
wylisa da marilebis Sekaveba, sisxlZarRvovani
endoTeliumis disfunqcia, Tmu-is ganviTareba.
aass-is mier wnevis momateba saSualod 2-5
mm.vwy.sv.-iT xdeba. hipertenziis mqone pirebSi,
romlebic samkurnalod beta-blokerebs iye-
neben, aass-is gamoyeneba wnevis momatebis ufro
met riskTan asocirdeba, vidre im pacientebSi,
romelebic sxva antihipertenziul medikamen-
tebs iyenebdnen.

SeSupeba - aass-is mier inducirebuli SeSu-
pebis incidentoba < 10%-ze. SeSupebis Sedegad
SesaZloa pirma 0.5-1kg-iT moimatos. prostag-
landinTa deficiti (gansakuTrebiT PGE2-is) Tir-
kmlis sisxlis nakadisa da GFR-s Semcirebas gana-
pirobebs. es ki, Tavis mxriv, aZlierebs henles
maryuJSi natriumisa da qloris reabsorbcias da
vazopresinis gamoTavisuflebas. am dros endoT-
elin-1 gamoiyofa, romelic, Tavis mxriv, natri-

sqema#2
aass-is moqmedebis meqanizmi
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umisa da qloris reabsorbcias aZlierebs.
hiperkalemia - rogorc araseleqciuri, ise

seleqciur COX-2 inhibitors SeuZlia hiperkale-
miis gamowveva. aass-is gamoyenebis dros ki kali-
umis klirensis daqveiTeba aRiniSneba.

Tmu - am dros plazmaSi kreatininis done
gazrdilia. misi done aass-is miRebidan 3-7 dRis
ganmavlobaSi SesaZlebelia gaizardos. aass-is
mier inducirebuli Tmu-is simZimis xarisxi vari-
abeluria. gansakuTrebiT mZimea, Tu aass gamoiy-
eneba zemoT aRniSnuli romelime riskis faq-
toris Tanaarsebobisas. agreTve, aRwerilia aass-
iT inducurebuli Tmu masiuri rabdomioliziT.
SesaZloa bilateralurad Tirkmlis infarqtis
Camoyalibeba (1).

mwvave intersticiuli nefriti - am dros
aRiniSneba tubulointersticiuli sivrcis anTe-
biTi ujredebiT infiltracia (citotoqsikuri T
ujredebi).  klinikurad gamoxatulia gamonayari,
arTralgia, cxeleba da periferiuli eozinofi-
lia. igi saSualod 50 wlis asakis pirebSi gvxvde-
ba. SesaZloa Tan axldes nefrozuli sindromi,
magram rogorc wesi, ufro xSiria subnefrozuli
rangis proteinuria (1,1 gr /dReSi).

nefrozuli sindromi - misi ganviTareba
aass-is miRebidan 2 kviridan 18 Tvemde xdeba. ne-
frozuli sindromidan yvelaze xSiria minima-
luri cvlilebebis daavadeba da membranuli ne-
fropaTia. aass-is gamoyenebis dros ganviTarebu-
li nefrozuli sindromis paTogenezi dRemde
ucnobia, magram varaudoben, rom aass iwvevs po-
docitTa dazianebas, romelic organizmis imu-
nur sistemas cvlis. es ki sabolood, autoantis-
xeulTa produqcias astimulirebs.

papilaruli nekrozi - misi ganviTarebis
riskis faqtori, aass-is gamoyenebis garda, Saqri-
ani diabeti da namgliseburujredovani anemiaa.
Papilaruli nekrozisTvis damaxasiaTebelia ise-
Ti araspecifikuri niSnebi, rogoricaa niqturia,
dizuria, piuria, mikroskopuli hematuria, pro-
teinuria.  dvrilis nekrozma SesaZloa Sard-
sawveTi daaxSos da bilateralurad Sardsawve-
Tis obstruqcia Camoayalibos. Tirkmlis gamok-
vleviT vlindeba dvrilis koagulaciuri nek-
rozi, qronikul SemTxvevebSi fibrozi da kal-
cifikaciebi.

Tqd-is progresireba - erT-erTi kvlevis
monacemebis mixedviT, Tqd pirTa 2/3 daniSnuli
hqonda aass da saerTo raodenobis 80% maT regu-
larulad iRebda. es faqti mowmobs imas, rom aass-
is nefrotoqsikuri efeqtebis miuxedvad,
zogjer mainc saWiro xdeba maTi daniSvna, rac
iwvevs Tqd-s progresirebas (8,12).

Tirkmelujredovani karcinoma - bolo-
droindelma metaanalizma cxadyo, rom aass Tir-
kmelujredovani karcinomis ganviTarebis ris-
kTan asocirdeba. zusti paTofiziologia ucno-
bia, Tumca SesaZloa dakavSirebuli iyos Tirkm-
lis qronikul dazianebasTan, romelic, Tavis
mxriv, iwvevs dnm-is struqturaSi cvlilebebs

da, Sesabamisad, karcinogenezis ganviTarebas ga-
napirobebs (9,13).

Tu saxezea aass-is xangrZlivi gamoyenebisas
ganviTarebuli qronikuli intersticiuli ne-
fritisa da papilaruli nekrozis suraTi, damate-
biT SesaZlebelia kortikosteroidebis miwode-
ba.

Tirkmlis CanacvlebiT Terapias iSviaTad mi-
marTaven, magram SeiZleba saWiro gaxdes Tavda-
pirvelad, rodesac adgili aqvs Tirkmlis mwvave
dazianebis mZime forma da arsebobs seriozuli
eleqtrolituri da mJava-tutovani darRvevebi.

daskvna  axalgazrdebSi Tirkmlis paTologi-
isa  da  komorbiduli mdgomareobebis  ararse-
bobisas, aass-i rogorc wesi, mZime dazianebas ar
iwvevs, Tumca aass-is dozadamokidebuli efeq-
tis gamo, am agentebis qronikuli gamoyenebisas,
didi sifrTxilea saWiro toqsikurobisa da ava-
dobis ganviTarebis riskTan mimarTebiT. aass-s
aqvT (seleqciuri da araseleqciuri) pirdapiri
damazianebeli zemoqmedeba Tirkmelze pros-
taglandinTa inhibirebis gamo, aman ki SesaZloa
Tqd-s ganviTareba gamoiwvios. amitom, am jgufis
medikamentebis gamoyenebis win yovelTvis unda
ganisazRvros riski-sargebeli.
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SUMMARY
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Tvaradze Eter

KIDNEY INJURY ASSOCIATED WITH
NON-STEROIDAL ANTI-
INFLAMMATORY DRUGS

TSMU, DEPARTMENT OF INTERNAL MEDICINE N3

The purpose of our review is to summarize the current
evidence on the mechanism of action of NSAIDs and their
effects on the kidneys. We also provide detailed information
on each renal complication, with a focus on clinical presen-
tation, treatment, and outcome. NSAIDs are among the most
commonly prescribed drugs worldwide, primarily for their
analgesic and anti-inflammatory benefits. They can induce
various forms of kidney injury, including acute kidney inju-
ry, acute interstitial nephritis, nephrotic syndrome, papillary
necrosis, chronic kidney disease, and renal cell carcinoma.
Other renal manifestations may include hypertension, ede-
ma, hyponatremia, and hyperkalemia. Unfortunately, despite
well-established adverse effects, the frequency of NSAID
utilization among high-risk patients, such as those with heart
failure, hypertension, and chronic kidney disease, remains
high.

mokle samecniero mimoxilva

yuraSvili bela, cimakuriZe marina,
kvernaZe vasili, cimakuriZe maia,
boWoriSvili ana

kveba, rogorc Sard-kenWovani
daavadebis ganviTarebis riskis
faqtori

Tssu,kvebis, asakobrivi medicinis, garemosa da
profesiuli janmrTelobis departamenti

kvebis xarisxi mTlianad da, agreTve, misi
calkeuli komponentebis (produqtebi da kerZe-
bi) moxmareba mniSvnelovanwilad ganapirobebs
adamianis janmrTelobas. kveba TamaSobs udides
rols mravali daavadebis rogorc ganviTareba-
Si, ise profilaqtikaSi. swored kvebis faqtori
gvevlineba amJamad cnobil daavadebaTa TiTqmis
80%-is aRmocenebis mizezad an mniSvnelovan
rols asrulebs maT ganviTarebasa da mimdinare-
obaSi [1].

msoflioSi Sard-kenWovani daavadebebis gav-
rcelebis sixSire gansxvavebulia. mag.: aziaSi
uroliTiaziT daavadebulTa xvedriTi wili  1-
5%-ia, evropaSi - 5-9%, xolo CrdiloeT amerika-
Si - 7-15% [2]; saudis arabeTSi mosaxleobis TiT-
qmis 20%-Si gvxvdeba, xolo CineTSi - mxolod 4%-
Si [3]. globaluri monacemebi cxadyofs, rom
orive sqesis pirebSi, meoce saukunis bolos,
uroliTiaziT daavadebulTa raodenoba gaizar-
da [2].

saqarTveloSi maRalia Sard-kenWovani da-
avadebis ganviTarebis sixSire. daavadebaTa kon-
trolisa da sazogadoebrivi janmrTelobis
erovnuli centris monacemebiT, 2019 wels sa-
qarTvelos ambulatoriul-poliklinikur
dawesebulebebSi Sard-sasqeso sistemis pa-
Tologiis, sicocxleSi pirvelad dadgenili, di-
agnoziT aRiricxa 129 653 SemTxveva, axali Sem-
Txvevebis ricxvi 100 000 mosaxleze iyo  3479.2,
xolo bavSvebSi - 701.1; 2020 wels incidentoba iyo
106 mosaxleze - 1969.7, maT Soris 4 226 SemTxveva -
bavSvebSi, incidentoba 106 bavSvze - 554.6; 2021
wels maCvenebeli 106 mosaxleze - 2141.7, maT Soris
4838 SemTxveva registrirebuli iyo bavSvebSi,
incidentoba 100000 bavSvze - 631.6 [4]. Sesabami-
sad, bolo wlebSi aRiniSneba Sard-sasqeso siste-
mis paTologiis matebis tendencia.

2050 wlisTvis prognozireben uroliTiazis
ganviTarebis SemTxvevaTa maCveneblis zrdas
40%-dan 56%-mde, rasac ukavSireben klimatis
globalur cvlilebebs, kerZod, temperaturis
momatebas [6] da, garkveulwilad, organizmis
gauwylovnebas.

msoflioSi uroliTiazis gavrcelebis maCve-
neblebi 1%-dan 20%-mde meryeobs [18]. ganviTare-
bul qveynebSi, rogoricaa SvedeTi, kanada an aSS,
gavrceleba SesamCnevad maRalia (>10%). zogierT
regionSi, bolo 20 wlis ganmavlobaSi, 37%-ze
meti zrda aRiniSneba [18].
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nefroliTiazi yvela saxis uroliTiazebs
Soris ikavebs pirvel adgils, xasiaTdeba po-
lietiologiurobiT da organizmSi mimdinare
rTuli bioqimiuri procesebiT. Sard-kenWovani
daavadebis ganviTarebis genezi multifaq-
torulia da moicavs rogorc garemo, ise gene-
tikur faqtorebs [19,20]. TviT es daavadeba, Se-
saZloa, gaxdes sxva daavadebebis ganviTarebis
mizezi, rac daamZimebs daavadebulTa, da aramar-
to, ekonomikur da socialur mdgomareobas.

uroliTiazis gamomwvev faqtorTa Soris yve-
laze xSiria adamianis organizmSi nivTierebaTa
cvlis darRveva [7]. sxva mosazrebiT, mniSvnelo-
vania kvebiTi darRvevebi: erTferovani kveba;
iseTi produqtebis moxmareba, romelic zrdis
Sardis mJavianobas; cxare, mJave, mariliani sakve-
bi; aseve, cilebis didi raodenobiT moxmareba
(xorciani kerZebi); vitaminebis balansis darRve-
va, organizmis gauwyloeba; qronikuli daavade-
bebi; stresi; travmebi da  sxva, etiologiur faq-
torTa Soris moiazreba garemos ekologiuri cv-
lilebebi [8,9].

aRsaniSnavia, rom diabetiT da simsuqniT da-
avadebul adamianebSi 1.5- jer metia uroliTi-
azis ganviTarebis albaToba janmrTel pirebTan
SedarebiT [10]. gamoyofili kenWebis Semadgenlo-
bis mixedviT ganawileba Semdegnairia: kalciumis
oqsalatebi gvxvdeba 75%-Si, kalciumis fosfate-
bi - 15%-Si, SardmJava kenWebi - 8%-Si, struitu-
li - 1%, xolo cistinuri - 1%-ze naklebia [11,12].

kvlevebiT damtkicda, rom swored kvebis faq-
tori gansazRvravs  ganviTarebuli qveynebis mo-
saxleobaSi qronikuli aragadamdebi daavadebe-
bis mniSvnelovani nawilis rogorc ganviTarebas,
ise profilaqtikur RonisZiebebs [13]. kerZod,
dadginda, rom  daavadebaTa ricxvis zrda dakav-
Sirebulia sxeulis Warb wonasa da simsuqnesTan
[14]. pacientTa 80%-s, gulis iSemiuri daavadeb-
iT, aqvT Warbi wona an daavadebulia simsuqniT
[15]. sxeulis Warb wonasa da simsuqnes xSirad Tan
axlavs aTerosklerozi [16], arteriuli hi-
pertenzia [16], glukozis mimarT rezistentoba,
nivTierebaTa cvlis procesebis darRveva da me-
oradi imunodeficiti [17]. aRniSnuls gana-
pirobebs ramdenime faqtori, romelTa Soris
wamyvania kvebis xasiaTis (ZiriTadi sakvebi nu-
trientebis Tanafardobis) swrafi, araevoluci-
uri cvlileba da cxovrebis wesi (fizikuri aq-
tivobis daqveiTeba, xSiri stresi da sxva).

Mitra P., Kumar P.D., Dass M.-is mier Catarebuli
kvleviT (2018),  romelic moicavda 1266 pacients
nefroliTazis diagnoziT, dadginda, rom pa-
cientTa 53.6% moixmarda dReSi sam litrze nak-
leb wyals. sasmeli wylis nimuSebSi Seswavlili
iyo tutianoba, sixiste, marilebis Semcveloba,
eleqtrogamtaroba, mineralizacia. gamovlinda,
rom nefroliTiazis ganviTarebaSi mniSvneloba
aqvs ara imdenad wylis xarisxobriv Semadgenlo-
bas, ramdenadac moxmarebuli wylis raodenobas
[21,22,23].

Siener R. (2021) miiCnevs, rom siTxis arasakmari-
si moxmareba warmoadgens nefroliTiazis arse-
biT riskis faqtors. Tumca isev debatebis sferoa
mineraluri da aramineraluri wylis, yavis, Cais,
xilis wvenebis moxmarebis sakiTxi. sxva kvebiT
riskis faqtorebad ganixileba  cilebis, naxSir-
wylebis, oqsalatebis, kalciumis da kaliumis
qloridis Semcveloba kvebiT racionSi. amasTan,
kvebiTi racioni mniSvnelovania Tirkmlis kenWo-
vani daavadebis mkurnalobaSic [24,25].

Jian Guo Wen da Tanaavtorebis mier (2016) ga-
mokvleuli iyo sabavSvo rZis  melaminiT dabin-
Zurebis SemTxveva, ramac gamoiwvia SardkenWo-
vani daavadebis ganviTareba. SemTxveva dafiqsir-
da 2008 wels CineTSi [26]. am incidentis Sedegad
dazaralda aranakleb 294 000 bavSvi, romelTa-
gan 52 000 hospitalizda SardkenWovani daavade-
bis diagnoziT. melamini warmoadgens triazinis
warmoebuls da gamoiyeneba ornamentebisa da say-
ofacxovrebo WurWlis damzadebaSi. melamini Se-
icavs azots da imitirebul cilas qmnis, ris
gamoc xSirad umateben rZes, miuxedavad imisa,
rom akrZalulia misi damateba sakveb produq-
tebSi, Tumca CineTSi is gamoyenebulia rogorc
aralegaluri danamati.

Ferraro P. M., Bargagli M., Trinchieri A., Gambaro G.-s
mier Catarebuli kvleviT (2020) gamoiTqva mo-
sazreba, rom nefroliTiazis ganviTarebis ris-
kis garemo faqtorTa Soris erT-erTia kvebiTi
faqtori. kvebiTi habitusi sarwmunod axdens gav-
lenas nefroliTiazis ganviTarebaze. nefroli-
Tiazis marTvaSi fundamenturia kvebiTi manipu-
laciebi. jansaRi kveba arsebiTad amcirebs liTo-
genur riskis faqtorebs: Sardis maRal satura-
cias, maT Soris kalciumis oqsalatebis, kalciu-
mis fosfatebis da SardmJvas Semcvelobas. Sesa-
bamisad, mowodebulia miRebuli siTxis raodeno-
bis gazrda, kalciumis raodenobis balansis aRd-
gena,  kaliumis da cxoveluri proteinebis
raodenobis Semcireba, xilis da bostneulis mox-
marebis gazrda. dadgenilia, rom xorcis/cxove-
luri produqtebis miReba, kalciumis moxmare-
bis Semcireba, xilis da bostneulis moxmarebis
sapirispirod, zrdis simsuqnis ganviTarebis
SesaZleblobas. Sesabamisad, vegetarianuli di-
eta saukeTesoa nefroliTiazis menejmentSi [27].

kenWebi, romelic warmoiqmneba SardmJava
marilebisgan (uratebi), upiratesad uviTarde-
baT im pirebs, romlebic xSirad ikvebebian puri-
nis Semcveli kvebis produqtebiT: xorci, Tevzi
da maTi eqstraqtebi, romelTa daSlis Sedegad
warmoiqmena SardmJava. kalciumis marilebis Se-
madgenlobis kenWebi (fosfaturi) gvxvdeba im
pirebSi, romlebic upiratesad  ikvebebian rZiT
da rZis produqtebiT.

Jiang K., Tang K., Liu H., Xu H., Ye Z., Chen Z. da sxva
avtorebis mier Catarebuli kvlevebiT dastur-
deba, rom vitaminebis  balansis darRvevam,  A da
C vitaminebis naklebobam da D vitaminis Warbma
raodenobam, aseve, SeiZleba gamoiwvios nefro-
liTiazi [28,29]
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daavadebis ganviTarebis prevenciaSi mniS-
vnelovania:

• SardSi SardmJava kristalebisa da misi
marilebis gamoyofisas, kvebis racionSi Semcir-
des, pirvel rigSi, purinis mJavis Semcveli
produqtebi, rekomendebulia yoveldRiurad
mxolod 50-75 g moxarSuli xorcisa da Tevzis
miReba [30];

• uratuli kenWebis SemTxvevaSi, adgili aqvs
cilovani cvlis moSlas. Sesabamisad, saWiroa
cilebiT mdidari sakvebis SezRudva. sakvebi
racionidan amoRebuli unda iyos: xorcis, Tevzis
bulioni, RviZli, Tirkmlebi, tvini da is produ-
qtebi, romlebic Seicaven didi raodenobiT qsan-
tinebs. xorci da Tevzi unda gamoyenebuli iqnes
mxolod moxarSuli saxiT. sasurvelia, Sardis
tute reaqciis mosamateblad, sakvebis racions
daematos rZis produqtebi da mcenareuli sakve-
bi, kvercxi, xili, bostneuli. diurezis gasaZ-
liereblad eniSnebaT didi raodenobiT siTxe,
tute mineraluri wylebi, rogoricaa nabeRlavi,
borjomi, likani.

• fosfaturi kenWebis SemTxvevaSi, vinaidan
Sardis tute reaqciaa. racionidan unda iqnes
amoRebuli rZe, kvercxi (guli), tute mineraluri
wylebi. Uunda SeizRudos bostneuli, karto-
fili, radgan es produqtebi Seicavs kalciumis
marilebis did raodenobas. iniSneba, ZiriTadad,
xorciani dieta. garda xorcisa, SeiZleba miiRon
Tevzi, Roris qoni, comeuli, burRuli, vaSli,
msxali, askili, stafilo, mwvane xaxvi da sxv.
[17,18].

• oqsalaturi kenWebisa da oqsalaturiis
SemTxvevaSi, kvebis racionidan amoRebuli unda
iyos mJauna, salaTebi, wiwaka, ispanaxi, yurZeni,
radganac CamoTvlili produqtebi didi raode-
nobiT Seicaven mJaunmJavas; aseve, xorciani ker-
Zebi  (purinis maRali Semcvelobis  gamo), unda
SeizRudos kartofilis, rZis, stafilos mox-
mareba. dasaSvebia Tevzi, moxarSuli saxiT.

• cistinuri kenWebis SemTxvevaSi gansakuTre-
buli dietis dacva saWiro ar aris. qsantinuriis
dros unda aikrZalos purinis fuZis mqone
produqtebi, romlebic Sards atutianeben.

amrigad, uroliTiazis ganviTarebis erT-erT
riskis faqtorad SeiZleba miviCnioT kvebiTi faq-
tori. prevenciis ZiriTad RonisZiebebad SeiZle-
ba CaiTvalos: kalciumis adekvaturi raodenobis
miReba oqsalatTan SesaerTeblad da kristali-
zaciis Tavidan asacileblad; natriumis donis
kontroli kalciumis gamoyofis Sesamcireblad;
siTxis saTanado raodenobis miRebis uzrunvely-
ofa Sardis koncentraciis Tavidan asacileblad
da cilebis da purinebis moxmarebis monitorin-
gi; individuri midgomebi iseTi faqtorebis
gaTvaliswinebiT, rogoricaa asaki, sqesi da ken-
Webis bioqimiuri Semadgenloba, gadamwyvetia
efeqturi kvebiTi rekomendaciebisTvis. am kve-
biTi aspeqtebis gaazrebiTa da praqtikaSi gamo-
yenebiT, SesaZlebelia uroliTiazis ganviTare-
bis riskis mniSvnelovnad Semcireba.
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SHORT SCIENTIFIC REWIEW

SUMMARY

Kurashvili Bela, Tsimakuridze Marina, Kvernadze Vasil,
Tsimakuridze Maia, Botchorishvili Ana

NUTRITION AND UROLITHIASIS

TSMU, DEPARTMENT OF NUTRITION, AGING MEDICINE,
ENVIRONMENTAL AND OCCUPATIONAL HEALTH

This article delves into the intricate relationship between
nutrition and urolithiasis, a condition characterized by the
formation of kidney stones. Urolithiasis, a prevalent and re-
current ailment, has been closely associated with dietary
habits, emphasizing the significant role nutrition plays in
both prevention and management. The article reviews key
studies and research findings that highlight specific dietary
factors contributing to the development of kidney stones.
High intake of oxalate-rich foods, such as spinach and nuts,
is scrutinized alongside the impact of excessive sodium and
animal protein consumption. The intricate interplay of calci-
um, citrate, and hydration levels in influencing stone forma-
tion is also explored, shedding light on the complexities of
nutritional choices.

Chkhaidze Natia1,3, Kherkheulidze Maia1,2

CLINICAL EFFICACY OF PROBIOTIC
SUPPLEMENTATION FOR THE
PREVENTION OF VENTILATOR-
ASSOCIATED PNEUMONIA (REVIEW)

TSMU, DEPARTMENT OF PEDIATRICS1; ZHVANIA
PEDIATRIC ACADEMIC CLINIC, TBILISI, GEORGIA2;
IASHVILI CENTRAL CHILDREN HOSPITAL, TBILISI,
GEORGIA3.

Ventilator-associated pneumonia results from the inva-
sion of the lower respiratory tract and lung parenchyma by
microorganisms. Ventilator-associated pneumonia (VAP) is
defined as a pulmonary infection in patients who have been
mechanically ventilated continuously for at least a forty-
eight-hour period (1). Intubation compromises the integrity
of the oropharynx and trachea and allows oral and gastric
secretions to enter the lower airways. VAP is associated with
a high rate of all-cause mortality and a prolonged duration of
mechanical ventilation and ICU stay. Hospital-acquired pneu-
monia (HAP) is pneumonia that develops 48 hours or longer
after admission to a hospital in nonventilated patients (2).

In 2016, the American Thoracic Society (ATS) and the
Infectious Disease Society of America (IDSA) updated guide-
lines for the management of HAP and ventilator-associated
pneumonia (VAP). VAP is no longer a subtype of HAP as in
previous guidelines. HAP and VAP are now viewed as dis-
tinct entities. VAP is further divided into multidrug resistant
(MDR) VAP and non-MDR VAP (3).

On account of the high incidence, severity and enor-
mous burdens of VAP, plenty of studies have assessed var-
ious kinds of prevention strategies, including pharmacolog-
ical and non-pharmacological interventions, to prevent VAP
over the years. Fortunately, the incidence of VAP has been
steadily decreasing in recent years possibly due to the ap-
plication of the ventilator bundles, such as hand hygiene,
oral care, semi-recumbent position, and subglottic secretion
drainage system, daily sedation vacations as well as deep
vein thrombosis prophylaxis, etc. (4).

An emerging number of studies has assessed the non-
antibiotic approaches for the prevention of VAP in the last
few years. The term “probiotics”, defined as live nonpatho-
genic microorganisms that exert a health benefit to the host
later, first appeared in 1974 and it might represent a novel
non-antibiotic intervention (5). The beneficial effects of pro-
biotics in the prevention of VAP were not yet entirely eluci-
dated, perhaps via modulating intestinal microbiota, adjust-
ing immune response, improving gut barrier function and
suppressing pathogenic bacteria overgrowth (6).

The origin of “microbiota” can be dated back to early
1900s. It was found that a vast number of microorganisms,
including bacteria, yeasts, and viruses, coexist in various
sites of the human body - gut, skin, lung, oral cavity. In addi-
tion, the human microbiota, also known as “the hidden or-
gan,” contribute over 150 times more genetic information
than that of the entire human genome. Although “microbio-
ta” and “microbiome” are often interchangeable, there are
certain differences between the two terms. Microbiota de-
scribes the living microorganisms found in a defined envi-
ronment, such as oral and gut microbiota. Microbiome refers
to the collection of genomes from all the microorganisms in
the environment, which includes not only the community of
the microorganisms, but also the microbial structural ele-
ments, metabolites, and the environmental conditions. In this
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regard, microbiome encompasses a broader spectrum than
that of microbiota (7).

The gut microbiome harbors complex communities of
bacteria which together fulfill a wide range of functions within
the human body. A balanced gut microbiome enhances the
host defense against infection by fine tuning the local and
systemic immune system, repressing enteric pathogens, and
supporting epithelial barrier integrity (8). Conversely, per-
turbation of the microbiome (called ‘dysbiosis’) appears to
have detrimental effects on the host and is associated with a
wide range of diseases. In healthy conditions, the gut micro-
biota exhibits stability, and symbiotic interaction with the
host. There is a lot of research into the definition of a
“healthy” gut microbiota and its link to host physiological
functions. Gut microbiota is composed of bacteria, yeasts,
and viruses. A healthy microbiota community often demon-
strates high taxonomic diversity, high microbial gene rich-
ness and stable core microbiota (9).

Probiotics are living microorganisms that, when adminis-
tered in adequate amounts, confer health benefits to the host.
Regular consumption of probiotics can modulate immune
responses and metabolic processes as well as antioxidant
and antiinflammatory effects, with these microorganisms
acting as gut microbial modulators. The mechanisms or met-
abolic pathways through which probiotic supplementation
benefits human health are not yet well established (10).

According to the International Scientific Association,
probiotics and prebiotics are defined as live microorganisms
that, when administered in adequate quantities, confer some
health benefits to the host. Probiotic strains exert their anti-
microbial properties through the production of ammonia, lac-
tic acid, free fatty chains, hydrogen peroxide, and bacterio-
cins. Probiotics affect the intestinal ratio of beneficial and
harmful bacteria in favor of the growth of beneficial bacteria
(11).

Critically ill patients have a hyper-inflammatory response
against various offending injuries that can result in tissue
damage, organ failure, and fatal prognosis. The origin of this
detrimental, uncontrolled inflammatory cascade can be found
also within our gut. In detail, one of the main actors is our
gut microbiota with its imbalance, namely gut dysbiosis:
learning about the microbiota’s dysfunction and pathophys-
iology in the frame of critical patients is of crucial and emerg-
ing importance in the management of the systemic inflamma-
tory response syndrome (SIRS) and the multiple organ dys-
function syndrome (MODS). Multiple pieces of evidence
indicate that the bacteria that populate our gut efficiently
modulate the immune response. Treatment and pretreatment
with probiotics have shown promising preliminary results to
attenuate systemic inflammation, especially in postopera-
tive infections and ventilation performance. Finally, it is
emerging how immunonutrition may exert a possible impact
on the health status of patients in intensive care. (12).

In a systematic review and meta-analysis, published in
2020, it was shown that probiotic administration has a prom-
ising role in lowering the incidence of VAP, the duration of
mechanical ventilation, length of ICU stay, and in-hospital
mortality.  Nine studies were included in the meta-analysis.
The incidence of VAP, duration of mechanical ventilation,
length of ICU stay and in-hospital mortality in the probiotic
group was significantly lower than that in the control group.
Probiotic administration was not associated with a statisti-
cally significant reduction in length of hospital stay, inci-
dence of oro-pharyngeal colonization and incidence of diar-
rhea (13).

A systematic review and network meta-analysis of ran-

domized controlled trials based on a Bayesian framework,
published in 2021, the efficacy of synbiotics, probiotics, pre-
biotics, enteral nutrition or adjuvant peripheral parenteral
nutrition (EPN) and total parenteral nutrition (TPN) in pre-
venting nosocomial infection (NI) in critically ill adults has
been questioned. Fifty-five RCTs (7,119 patients) were iden-
tified. Primary outcome showed that synbiotics had the best
effect in preventing NI than EPN, probiotics followed, where-
as TPN significantly increased NI. Subgroup analysis showed
that TPN significantly increased NI in intensive care unit
(ICU) patients and severe acute pancreatitis (SAP) patients.
Secondary outcomes showed that synbiotics were more ef-
fective in preventing hospital-acquired pneumonia (HAP),
catheter-related bloodstream infection, urinary tract infec-
tion and sepsis than EPN. Amongst the treatments, probiot-
ics were most effective for shortening the mechanical venti-
lation duration, prebiotics were most effective for prevent-
ing diarrhea and TPN was the least effective in shortening
hospital length of stay. Authors concluded, that amongst
the five therapies, synbiotics not only prevented NI in criti-
cally ill adults but also demonstrated the best treatment re-
sults. By contrast, TPN did not prevent NI and ranked last,
especially in ICU and SAP patients (14).

In a systematic review with meta-analysis, published in
the European Respiratory Journal in 2022, 15 studies involv-
ing 2039 patients were identified for analysis. The pooled
analysis suggests significant reduction on VAP in a fixed-
effects model. Subgroup analyses performed on the catego-
ry of clinical and microbiological criteria both support the
above conclusion; however, there were no significant differ-
ences in duration of mechanical ventilation (MV) or length
of ICU stay in a random-effects model. Also, no significant
differences in total mortality, overall mortality, 28-day mor-
tality or 90-day mortality were found in the fixed-effects model.
Authors concluded, that probiotics helped to prevent VAP
without impacting the duration of MV, length of ICU stay or
mortality (15).

In a meta-analysis, performed in 2022, a total of 15 stud-
ies involving 4,693 participants were included. The incidence
of VAP in the probiotic group was significantly lower. The
probiotic administration was associated with a significant
reduction in the duration of mechanical ventilation, length
of ICU stay and incidence of bacterial colonization. No sta-
tistically significant differences were observed regarding the
incidence of diarrhea and mortality between probiotics group
and control group (16).

In another meta-analysis, published in the same 2022 year,
a total of 25 randomized controlled trials reporting on 5049
critically ill patients were included. In the intervention group,
2520 participants received probiotics or synbiotics, whereas
2529 participants received standard care or placebo. Pooling
data from randomized controlled trials demonstrated a sig-
nificant reduction in the incidence of  VAP pneumonia in the
treatment group. However, in the subgroup analysis, the re-
duction of incidence of VAP was only significant in patients
receiving synbiotics and not significant in those receiving
only probiotics. Moreover, sepsis incidence of critically ill
patients was only significantly reduced by the addition of
synbiotics. The incidence of ICU-acquired infections was
significantly reduced by the synbiotics therapy. There was
no significant difference in mortality, diarrhea, or length of
ICU stay between the treatment and control groups. Au-
thors concluded that synbiotics are an effective and safe
nutrition therapy in reducing septic complications in critical-
ly ill patients. However, in such patients, administration of
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probiotics alone compared with placebo resulted in no dif-
ference in the septic complications (17).

In a meta-analysis of the effects of probiotics on various
parameters in critically ill ventilated individuals, which was
published in 2023, 5893 critically ill ventilated subjects were
identified; 2912 of them were using the probiotics, and there
were 2981 controls. Odds ratio (OR) and mean difference
(MD) with 95% confidence interval (95% CI) were calculated
to assess the effect of probiotics on different parameters in
critically ill ventilated subjects using the dichotomous and
contentious methods with a random or fixed effects model.
The probiotics caused a significantly lower incidence of ven-
tilator-associated pneumonia, shorter duration of mechani-
cal ventilation, shorter intensive care unit stay, shorter hos-
pital stay, and lower oropharyngeal colonization in critically
ill ventilated subjects compared with controls. However, pro-
biotic use had no significant difference in terms of diarrhea
incidence and in-hospital mortality in critically ill ventilated
subjects compared with controls. As a conclusion, probiot-
ics caused a significantly lower ventilator-associated pneu-
monia incidence, shorter duration of mechanical ventilation,
shorter ICU and hospital stay, and lower oropharyngeal col-
onization. How-ever, there was no significant difference in
terms of diarrhea incidence and in-hospital mortality in sub-
jects who used probiotics compared with controls (18).

A systematic review and meta-analysis of randomized
controlled trials with trial sequential analysis, published in
2023, aimed to analyze a beneficial effect of probiotics on
clinical or diarrheal outcomes in critically ill patients. Seven-
ty-five studies with 71 unique trials (n = 8551) were included.
In the overall analysis, probiotics significantly reduced VAP
incidence. However, such benefits were demonstrated only
in lower, but not higher quality studies, with significant test
for subgroup differences (p = 0.004). Additionally, trial se-
quential analysis (TSA) showed that the VAP benefits of
probiotics in the overall and subgroup analyses were type-1
errors. In higher quality trials, TSA found that future trials
are unlikely to demonstrate any benefits of probiotics on
infectious complications and diarrhea. Probiotics had higher
adverse events than control (19).

In another recent systematic review of 10 clinical trials
evaluated the effects of probiotics, and two trials evaluated
the effects of synbiotics on VAP hospitalized in ICU. Among
these trials, 11 had investigated these effects on the adult
population and one on children. In total, 2132 individuals
were in the probiotic group and 2032 in the placebo group. In
total, six clinical trials highlighted the considerable effects of
probiotics on the reduction or prevention of VAP (p < 0.05),
so that the mean prevalence of VAP was lower in the probiot-
ic group (23.89%, ranging from 0.66% to 40.7%) than the
placebo group (38.27%, ranged 0.94% to 53%). However,
some studies did not find any effects following probiotic
consumption (20).

In a randomized, placebo-controlled study enrolling multi-
trauma patients, patients expected to require mechanical ven-
tilation for > 10 days were assigned at random to receive
prophylaxis with a probiotic formula (n = 59) or placebo (n =
53). The probiotic formula was a preparation of Lactobacil-
lus acidophilus LA-5, Lactobacillus plantarum, Bifidobac-
terium lactis BB- 12 and Saccharomyces boulardii) in sa-
chets. Each patient received two sachets twice daily for 15
days: one through the nasogastric tube and one spread on
the oropharynx. The incidence of VAP was the primary end-
point. The incidence of other infections and sepsis, and the
duration of hospital stay were the secondary endpoints.
Administration of probiotics reduced the incidence of VAP

[11.9% vs 28.3%] and sepsis [6.8% vs 24.5%]. Furthermore,
probiotic prophylaxis reduced the time of stay in the inten-
sive care unit (ICU) and the length of hospital stay. The
prophylactic use of probiotics with a combination of enteral
and topical application to the oropharynx had a positive ef-
fect on the incidence of VAP and sepsis, as well as on ICU
and total hospital stay in patients receiving protracted me-
chanical ventilation (21).

In a randomized, double-blind clinical trial, which was
performed in 2022 and included 72 children under 12 years of
age under mechanical ventilation for more than 48 h., pa-
tients were randomly divided into Limosilactobacillus
reuteri DSM 17938 probiotic recipients (n = 38) and placebo
groups (n = 34). In addition to the standard treatment, both
groups received a sachet containing probiotics or a placebo
twice a day. Children were screened for VAP based on clini-
cal and laboratory evidence. After adjusting the other vari-
ables, it was observed that chance of VAP among probiotics
compared to the placebo group was significantly decreased.
Also, probiotic was associated with a significantly lower
chance of diarrhea than the placebo group. Authors con-
clude, that probiotic utilization is effective in preventing the
incidence of VAP and diarrhea in children under mechanical
ventilation in the PICU (22).

In conclusion, the results of different studies indicate
that the administration of probiotics may be useful in reduc-
ing the incidence of VAP in critically ill patients. Preventive
use of probiotics may be a possible effective non-pharmaco-
logical option in reducing the time of stay in the ICU and the
length of hospital stay in the ventilated patients. However,
the long-run effects of probiotics safety on individuals dic-
tate further studies, especially in special groups of critically
ill patients. Large-scale, well-designed, multicenter trials are
needed to validate the current findings and take a decision
about the effectiveness of different strains of probiotics.
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SUMMARY

Chkhaidze Natia1,3, Kherkheulidze Maia 1,2

CLINICAL EFFICACY OF PROBIOTIC
SUPPLEMENTATION FOR THE
PREVENTION OF VENTILATOR-
ASSOCIATED PNEUMONIA (REVIEW)

TSMU, DEPARTMENT OF PEDIATRICS1; ZHVANIA
PEDIATRIC ACADEMIC CLINIC, TBILISI, GEORGIA2;
IASHVILI CENTRAL CHILDREN HOSPITAL, TBILISI,
GEORGIA3

Ventilator associated pneumonia (VAP) is the most com-
mon nosocomial infection in patients receiving mechanical
ventilation. On account of the high incidence, severity and
enormous burdens of VAP, plenty of studies have assessed
various kinds of prevention strategies, including pharmaco-
logical and non-pharmacological interventions. An emerg-
ing number of studies has assessed the non-antibiotic ap-
proaches for the prevention of VAP in the last few years.
Probiotics are living microorganisms that confer health ben-
efits to the host. Regular consumption of probiotics can
modulate immune responses and metabolic processes as well
as antioxidant and anti-inflammatory effects. The strongest
evidence in favor of probiotics lies in the prevention or treat-
ment of necrotizing enterocolitis, acute infectious diarrhea,
acute respiratory tract infections, and antibiotic-associated
diarrhea. The beneficial effects of probiotics in the preven-
tion of VAP were not yet entirely clarified. Treatment with
probiotics have shown promising preliminary results to at-
tenuate systemic inflammation, especially in postoperative
infections. This review aims to summarize latest data on the
use probiotics to prevent VAP in critical care unit.
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cincaZe Tea, iverieli manana, abaSiZe nino,
gogiSvili xatia, gogebaSvili nino

piris Rrus qronikuli morecidive
afTozuri stomatitis adgilobrivi
mkurnalobis optimizacia „anaftinis”
gelis gamoyenebiT

Tssu, parodontisa da piris Rrus lorwovanis
daavadebaTa departamenti; qarTul-germanuli
implantaciis centri HBI-dentImplant

problemis aqtualoba: piris Rrus lorwova-
nis eroziul-wylulovan dazianebaTa etiologia
mravalferovania. maT Soris qronikul moreci-
dive afTozur stomatits am dazianebaTa Soris
gavrcelebiT mowinave adgili ukavia (1).

qronikuli morecidive afTozuri stomatiti
msoflioSi farTodaa gavrcelebuli da, sxva-
dasxva avtorebis monacemebiT, misi Sexvedris
sixSire  5-60% fargllebSi meryeobs (2).

arsebuli kvlevebis Sedegebi cxadhyofs, rom
aRniSnuli paTologiis sixSire variabeluria da
damokidebulia Sesaswavli pacientebis popu-
laciur Taviseburebebze, garemo faqtorebsa da
daavadebis verifikaciis (diagnostikis) kriteri-
umebze (2,3).

piris Rrus lorwovanis afTozuri dazianebe-
bi gvxvdeba rogorc zrdasrul, ise bavSvTa po-
pulaciaSi, uxSiresad mdedrobiTi sqesis warmo-
madgenlebSi (4).

daavadebis warmoSobis da ganviTarebis mxriv
arsebuli Teoriebis mravalferovnebis miuxeda-
vad, daavadebis etiopaTogenezi sabolood Ses-
wavlili ar aris. mniSvnelovan faqtorebad miiC-
neva: genetikuri winaswarganwyoba, alergiuli
faqtorebi, baqteriebisa da virusebis roli, rigi
vitaminebisa da mikroelementebis deficiti,
kuW-nawlavis traqtis da endokrinuli sistemis
daavadebebi da darRvevebi, stresi da adgilo-
brivi travma (2,4,5,8).

aRniSnuli paTologiis xangrZlivi mimdina-
reoba da xSiri gamwvaveba, piris Rrus lorwovan-
ze mtkivneuli afTebis warmoSobiT da Sesabami-
si, gamoxatuli simptomokompleqsiT, mkveTrad
auaresebs pacientebis sicocxlis xarisxs, xolo
am daavadebis genetikurad determinirebuli
heterogenuli buneba da misi klinikuri gamov-
linebebis mravalferovneba, xSirad arTulebs
mis droul diagnostikas, saWiroebs mkurnalo-
bis axali meTodebis Ziebas, rac aRniSnul prob-
lemas metad aqtualurs xdis (6,7).

kvlevis mizans warmoadgenda qronikuli
morecidive afTozuri stomatitis mkurnalobis
efeqturobis Sefaseba „anaftin” gelis gamo-
yenebiT.

„anaftin” geli Seicavs polivinilpirolidons
(pvp) da hialuronis mJavas, romlebic uzrunvel-
yofen piris Rrus lorwovanis dazianebis uban-
ze Semomgarsveli, maRali adheziuri Tvisebebis
mqone damcavi fenis warmoSobas, rac amsubuqebs
Ria nervuli daboloebebis gaRizianebiT

gamowveul tkivils da aCqarebs epiTelizacias.
aRniSnuli damcavi fenis qveS „anaftin” gelis

unikaluri formula xels uwyobs bunebrivi Sex-
orcebis procesebs: misi Semadgeneli komponen-
tebi,  wylis molekulebis SekavSirebis gziT,
uzrunvelyofen iseTi mikrogaremos warmoSobas,
romelic xels uwyobs dazianebuli qsovilebis
aRdgenas. aloe vera, Tavis mxriv, damatebiT
uzrunvelyofs damatenianebel da damamSvi-
debel efeqts.

masala da meTodebi: gamokvleulia16-dan 45
wlamde asakis  50 pacienti. pacientebi aRric-
xvaze imyofebodnen Tssu-is parodontisa da
piris Rrus lorwovani garsis  daavadebaTa de-
partamentSi da qarTul-germanuli implantaci-
is centrSi HBI-dentImplant.

pacientebis asakiT da sqesiT ganawileba war-
modgenilia cxrilebSi #1 da #2, xolo da-
zianebis simZimis mixedviT kvlevaSi CarTuli pa-
cientebis ganawileba warmodgenilia me-3 cxril-
Si.

cxrili #1
kvlevaSi CarTuli pacientebis

ganawileba asakis mixedviT

cxrili #2
kvlevaSi CarTuli pacientebis

ganawileba sqesis mixedviT

pacientebis ganawileba 
asakis mixedviT 

# # 

16-21 5 10 
22-31 34 68 
32-41 10 20 
41-45 1 2 
sul 50 100 

pacientebis ganawileba 
sqesis mixedviT 

# # 

qali 41 82 
mamakaci 9 18 

sul 50 100 

rogorc cxrilebidan Cans, kvlevaSi CarTuli
pacientebidan qronikuli morecidive afTozuri
stomatiti yvelaze xSirad vlindeboda 22-31 ww
asakobriv populaciaSi - sul 34 pacienti, ramac
saerTo raodenobis 68% Seadgina. aRniSnuli daa-
vadeba yvelaze xSirad gamovlinda qalebSi (41
qali - 82%). daavadeba yvelaze xSirad vlindebo-
da msubuqi da saSualo simZimis dazianebebiT
(36% da 60%, Sesabamisad) da klinikuri mimdinar-
eobisa da morfologiuri tipis mixedviT - fi-
brinozuli da glanduluri formebiT.
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cxrili #3
kvlevaSi CarTuli pacientebis
ganawileba dazianebis xarisxis

(simZimis) mixedviT

dazianebis xarisxi 
(simZime) 

# % 

msubuqi 18 36 
saSualo 30 60 

mZime 2 4 
sul 50 100 

kvlevaSi CarTuli pacientebi daiyo or jgu-
fad: TiToeulSi pacientTa ganawileba iyo Tana-
bari. orive jgufSi mkurnaloba tardeboda sayo-
velTaod miRebuli samkurnalo-profilaq-
tikuri RonisZiebebis gamoyenebiT: piris Rrus
profesiuli higiena, sanacia, individuri higien-
is wesebis Seswavla da saSualebebis racionaluri
gamoyeneba.

orive jgufis pacientebSi dazianebis ubneb-
is damuSaveba xdeboda antiseptikuri xsnariT. I
jgufis pacientebs, antiseptikuri damuSavebis
Semdeg eniSnebodaT askilis zeTiT aplikacia 5-
6-jer dReSi, xolo II jgufis pacientebs - “anaf-
tin” geli, aplikaciis saxiT, 3-5-jer dReSi. orive
jgufis pacientebs ezRudebodaT sakvebis miRe-
ba 30-60 wT-is ganmavlobaSi.

kvlevis Sedegebi da maTi analizi:
kvlevis Sedegebi fasdeboda sxvadasxva qve-

jgufSi (msubuqi, saSualo da mZime), drois sxva-
dasxva intervalSi dazianebis iseTi simptomeb-
is kupirebis efeqturobiT, rogoricaa tkivili
da daWimulobis SegrZneba. agreTve, paTo-
logiuri procesis epiTelizaciis vadebiT.

Sedegebi warmodgenilia diagramebze.
rogorc pirveli diagramidan Cans, msubuqi da-

zianebis mqone pacientebis jgufSi “anaftin”
geli xasiaTdeboda moqmedebis swrafi efeqtiT,
misi gamoyenebidan uaxloesi 24 sT-is ganmavlo-
baSi. aRniSnuli efeqti daudginda pacientebis
umravlesobas - 7 pacients (9-dan), rac Seadgenda
77,8%-s. danarCen 2 SemTxvevaSi (22,2%),efeqti
gamovlinda aplikaciidan 24-48 sT-is drois in-
tervalSi.

„anaftin” gelisgan gansxvavebiT, askilis zeTi
Tavis efeqturobas avlenda ufro mogvianebiT
periodSi (aplikaciidan 24-48 sT drois interval-
Si):  3 pacients (9-dan, rac Seadgens 33,3%) tkivili
dauamda da daWimulobis SegrZneba moexsna
swored zemoTxsenebuli drois intervalSi,
xolo maqsimaluri efeqturoba gamouvlinda 6
pacients - aplikaciidan 48-72 sT drois inter-
valSi (66,7%). msubuqi dazianebis mqone pacien-
tebis jgufSi, monacemTa ganawilebebs Soris
sxvaoba arsebiTi iyo (X2 (2, N = 18) = 13.2, p = 0.001).

 diagrama#1
mkurnalobis efeqturoba msubuqi dazianebis mqone pacientebis jgufSi
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msgavsi Sedegebi gamovlinda saSualo da-
zianebis mqone jgufSi (diagrama #2).

saSualo dazianebis jgufSi „anaftin” gelis
gamoyeneba efeqturi aRmoCnda 5 pacientSi
(33.3%) aplikaciidan 24 sT drois intervalSi; 24-
48 sT drois intervalSi is efeqturi aRmoCnda 6
pacientSi (40%) da 48-72 sT-is intervalSi - 4 pa-
cientSi (26.7%).

maSin, rodesac askilis zeTi yvelaze efeq-
turi aRmoCnda ufro mogvianebiT periodSi: ap-
likaciidan 24-48 sT drois intervalSi mxolod 4
pacientSi (26,7%), 48-72 sT drois intervalSi - 9
pacientSi (60%) da kidev ufro mogvianebiT, ker-
Zod ki aplikaciidan 72 sT-is Semdeg, 2 pacientSi
(13.3%). saSualo dazianebis mqone pacientebis
jgufSi monacemTa ganawilebebs Soris sxvaoba
arsebiTi iyo (X2 (3, N = 30) = 9.32, p = 0.02).

mZime dazianebis mqone pacientebSi (diagrama
3), rogorc „anaftin” gelis, ise askilis zeTis
Terapiuli efeqti vlindeboda dagvianebiT,
Tumca aqac, „anaftin” gelis gamoyenebisas, daWi-
mulobis SegrZneba da tkivili moexsna 1 pacients
(2-dan)  aplikaciidan 48-72 sT-is intervalSi
(50%), xolo askilis zeTi efeqturi aRmoCnda
ufro mogvianebiT periodSi, kerZod ki, aplikaci-
idan 72 sT-is gavlis Semdeg orive pacientSi
(100%). mZime dazianebis mqone pacientebis jguf-
Si, monacemTa ganawilebebs Soris sxvaoba arse-
biTi ar iyo (X2 (1, N = 8) = 2.67, p = 0.1).

diagrama #2
mkurnalobis efeqturoba saSualo dazianebis mqone pacientebis jgufSi

Sesabamisad, SeiZleba davaskvnaT, rom „anaf-
tin” gelis gamoyeneba, rogorc msubuqi, ise sa-
Sualo da mZime dazianebis mqone pacientTa
jgufebSi xasiaTdeboda daWimulobis da tkivi-
lis kupirebis ufro swrafi efeqtiT, vidre aski-
lis zeTis aplikacia.
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diagrama #3
mkurnalobis efeqturoba mZime dazianebis mqone pacientebis jgufSi

rogorc zemoT avRniSneT, kvlevis mizans,
agreTve, warmoadgenda „anaftin” gelis efeqtur-
obis Sefaseba dazianebaTa epiTelizaciis proce-
sis iniciaciis drois mxrivac.

dadginda, rom msubuqi dazianebebis mqone pa-
cientebSi „anaftin” gelis gamoyenebiT aRniSnu-
li procesi iwyeboda ufro adre, vidre askilis
zeTis gamoyenebisas (II-III dRe vs. V-VI-VII dRe) -
diagrama #4. msubuqi dazianebis mqone paciente-
bis jgufSi, monacemTa ganawilebebs Soris sxva-
oba arsebiTi iyo (X2 (5, N = 18) = 13.2, p = 0.02).

diagrama #4
msubuqi xarisxis dazianebis mqone pacientebSi

epiTelizaciis dawyebis dro askilis zeTisa da „anaftin” gelis aplikaciis Semdeg
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diagrama #5
saSualo xarisxis dazianebis mqone pacientebSi

epiTelizaciis dawyebis dro askilis zeTisa da „anaftin” gelis aplikaciis Semdeg

diagrama #6
mZime xarisxis dazianebis mqone pacientebSi epiTelizaciis dawyebis dro askilis

zeTisa da „anaftin” gelis aplikaciis Semdeg
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msgavsi tendencia gamoixata saSualo da mZ-
ime xarisxis dazianebebis  jgufebSic (diagra-
ma## 5, 6).

„anaftin” gelis gamoyenebisas, saSualo da-
zianebebis mqone pacientebis jgufSi, epiTel-
izaciis procesi, rogorc wesi, iwyeboda IV-V
dRes, xolo askilis zeTis gamoyenebis SemTxveva-
Si - VII-VIII dRes. saSualo dazianebis mqone pacien-
tebis jgufSi, monacemTa ganawilebebs Soris sx-
vaoba arsebiTi iyo (X2 (7, N = 30) = 26.6, p < 0.001).

mZime dazianebebis mqone pacientebSi epiTe-
lizaciis procesi orive jgufSi iwyeboda gvian,
Tumca aqac,   „anaftin” gelis  gamoyenebis   Sem-
TxvevaSi, epiTelizaciis procesis iniciacia ra-
modenime dRiT uswrebda amave process im pacien-
tebTan SedarebiT, visTanac askilis zeTi gamo-
iyeneboda (VIII-IX dRe vs. XII-XIII-XIV dRe). mZime
dazianebis mqone pacientebis jgufSi, monacem-
Ta ganawilebebs Soris sxvaoba arsebiTi ar iyo
(X2 (6, N = 8) = 8.0, p = 0.2).

amdenad, SeiZleba davaskvnaT, rom anaftinis
gelis gamoyeneba, rogorc msubuqi, ise saSualo
da mZime dazianebis jgufebSi xasiaTdeba epiTel-
izaciis ufro swrafi efeqtiT, vidre askilis
zeTis aplikacia da is SesaZlebelia rekomende-
bul iqnas stomatologiur klinikaSi qronikuli
morecidive afTozuri stomatitis adgilobrivi
mkurnalobisTvis.

suraTi #3
„anaftin” geliT mkurnalobis Sedegi
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SUMMARY

Tsintsadze Tea, Iverieli Manana, Abashidze Nino,
Gogishvili Khatia, Gogebashvili Nino

OPTIMIZING TREATMENT OPTIONS
FOR CHRONIC RECURRENT APHTHOUS
STOMATITIS BY USING “ANAFTIN”
GEL

TSMU, DEPARTMENT OF PERIODONTOLOGY AND ORAL
MUCOSAL DISEASES; GEORGIAN-GERMAN
IMPLANTATION CENTER – HBI dentImplant

Chronic recurrent aphthous stomatitis is widespread dis-
order of oral cavity and according to the data of various
authors, its frequency ranges from 5-60%.

The aim of the study was evaluation of the treatment
effectiveness in patients with chronic recurrent aphthous
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suraTi #1
dazianebis elementi - afTa
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 suraTi #2
„anaftin” gelis aplikacia
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stomatitis by using “Anaftin” gel.
By using of “Anaftin” gel, both in groups of patients

with mild, moderate and severe injuries, treatment was char-
acterized by faster relief effect of tension and pain. We also
found, that by using of “Anaftin” gel in groups with differ-
ent degrees of injuries, effectiveness of treatment was char-
acterized by a faster epithelization effect.

Thus, “Anaftin” gel can be recommended for dental prac-
titioners as a local treatment method for patients with chron-
ic recurrent aphthous stomatitis.

WumburiZe Tamaz,  nemsiwveriZe nino,
dolenjaSvili qeTevan,  TomaZe ioseb

farmacevtuli zrunvis algoriTmi
Tiaziduri Sardmdenebis SerCevisas

Tssu, socialuri da klinikuri farmaciis
departamenti

Sardmdenebi anu diuretuli saSualebebi or-
ganizmidan gamoyofili Sardis moculobas zrdis
da amcirebs siTxis Semcvelobas  qsovilebSi da
serozul RruebSi.

Tiaziduri Sardmdenebi pirveli rigis arCe-
vis preparatebia hipertenziis mkurnalobaSi
[1,4]. yvelaze xSiri gverdiTi efeqti Tiazidebi-
sTvis aris hipokaliemia [7]. Tumca TiazidebiT
mkurnalobis dawyebidan pirveli 2-3 kviris gan-
mavlobaSi SesaZloa gamovlindes hiponatriemia
[8]. pacientebs, romlebic mkurnaloben Tiazi-
debiT, SesaZloa aReniSnebodeT metaboluri
alkalozi, glukozis mimarT tolerantobis
daqveiTeba [4], ganuviTardeT hiperurikemia [6]
da hiperlipidemia [7].  aRwerilia  sisxlis mocu-
lobis Semcireba, sulfanilamidebze alergia [3].
Tiazidurma Sardmdenebma, gansakuTrebiT hi-
doqloroTiazidma, SesaZloa gazardos kanis ki-
bos ganviTarebis riski [5]. aqedan gamomdinare,
Tiaziduri Sardmdenebis SerCevisas, saWiroa pa-
cientis informireba SesaZlo arasasurvel da
gverdiT moqmedebebTan dakavSirebiT.

kvlevis  mizans Seadgenda farmacevtuli
zrunvis mniSvnelobis dadgena Tiaziduri Sard-
mdenebis SerCevis dros da pacientsa da far-
macevts Soris komunikaciis algoriTmis Se-
muSaveba.

kvlevaSi monawileoba miiRo 80 farmacevtma.
kvlevis Sedegad gamoikveTa, rom pacientebis

mxridan Sardmden preparatebze moTxovna sak-
maod maRalia: farmacevtebis 87,5% aRniSnavda,

rom pacientebi xSirad iyeneben Tiazidur Sard-
mdenebs.

farmacevtebis umetesoba - 71.25% aRniSnav-
da, rom ar interesdeboda da ar ekiTxeboda pa-
cients, aqvs Tu ara eqimis daniSnuleba, ar es-
aubreboda, ar afrTxilebda TviTmkurnalobiT
gamowveul riskebze (diagramebi ##1,2)

 diagrama #1
aqvs Tu ar pacients eqimis

daniSnuleba Sardmden preparatze?

farmacevtebis mxolod mcire nawili (12.5%)
awvdida srulyofil informacias  medikamente-
bis Sesaxeb, xolo 18.75% - iSviaTad (diagrama #2).

diagrama #2
awvdiT Tu ara Tiazidebis Sesaxeb

amomwurav informacias pacients TviT-
mkurnalobis SemTxvevaSi?
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SekiTxvaze gqoniaT Tu ara SemTxveva, rode-
sac pacients receptSi gamowerili hqonda erT-
maneTTan SeuTavsebeli medikamentebi? far-
macevtTa 85% aseTi SemTxvevas ar adasturebda.
Tumca, farmacevtebis nawili afiqsirebda, rom
pacients Tiazidur SardmdenebTan erTad daniS-
nuli hqonda anTebis sawinaaRmdego arastero-
iduli saSualebebi, rogoricaa: ibuprofeni, nime-
sulidi, ketorolaki da a.S. an TiazidebTan er-
Tad iRebdnen glukokortikosteroidebs: deq-
sametazons an prednizolons.

gamokiTxvis SedegebiT aRmoCnda, rom pacien-
tTa mxolod 15% ekiTxeba farmacevts,  Sardm-
denis SeZenisas,  sxva preparatebTan Tavseba-
dobis Sesaxeb, an mimarTavs erTi jgufis Sardm-
denis meore jgufis SardmdeniT SecvlasTan
dakavSirebiT.

daskvna: kvlevis Sedegad dadginda, rom pa-
cientebi  xSirad mimarTaven farmacevtebs Ti-
aziduri Sardmdenebis SesaZenad. Tumca, far-
macevtebis mxolod mcire nawili azustebs, aqvs
Tu ara eqimis daniSnuleba. amasTanave,  gamokiT-
xuli farmacevtebis umravlesoba aRniSnavda,
rom pacientebs, Tiazidebis miRebis fonze,
aReniSnebaT gverdiTi efeqtebi, gansakuTrebiT
TviTmkurnalobis dros. amitom aucilebelia pa-
cientebs miewodos amomwuravi informacia maTi
arasasurveli gverdiTi moqmedebis Sesaxeb.

kvlevis monacemebis mixedviT, gamoikveTa
farmacevtuli zrunvis ganxorcielebis aucile-
bloba afTiaqSi. farmacevtuli zrunva iTval-
iswinebs pacientis srul informirebas SesaZlo
riskebTan dakavSirebiT. farmacevtsa da pa-
cients Soris saubris sworad warmarTvisTvis
SemuSavda komunikaciis algoriTmi, romelic
daexmareba afTiaqSi momuSave farmacevts, swo-
rad Seafasos pacientis mdgomareoba da, saWiroe-
bis SemTxvevaSi, gadaamisamarTos igi eqimTan.
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SUMMARY

Tchumburidze Tamaz, Nemsitsveridze Nino,
Dolenjashvili Ketevan, Tomadze Ioseb

THE ROLE OF THE PHARMACIST IN
THE SELECTION OF DIURETIC DRUGS

TSMU, DEPARTMENT OF SOCIAL AND CLINICAL
PHARMACY

The aim of the paper was to determine the importance of
the pharmacist’s role in the selection of diuretic drugs. Es-
tablishing a form of communication between the patient and
the pharmacist, developing an appropriate algorithm. As a
result of the research, the pharmacists working in the phar-
macy were surveyed through a questionnaire and verbal
communication.

80 pharmacists participated in the survey. As a result of
the study, it was determined that patients often turn to phar-
macists with a request for thiazide diuretics. Of these, only a
small number of pharmacists ask whether the medicine was
prescribed by a doctor or not, most of them are not interest-
ed in this.

Also, when the patient says that he is voluntarily taking
thiazide diuretics, he is not given complete information about
the medication. In addition, most pharmacists note that pa-
tients often develop side effects while taking thiazides. There
are also many patients who take thiazide diuretics and have
co-morbidities in which these drugs are taken with caution.

Also, there are cases when the patient was prescribed or
takes incompatible medicines and he does not know about
it. There are cases when a patient wants to replace one di-
uretic with another for various reasons. It is not so rare when
a patient is prescribed two diuretics at the same time and the
intervals between administrations are not specified. Based
on the research data, an algorithm of conversation between
the pharmacist and the patient during the selection of diuret-
ic drugs and a pharmaceutical care plan were developed,
which will help the pharmacist working in the pharmacy to
correct realization of pharmaceutical care for this segment of
patients.
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xatiaSvili irine1,3,  megreliSvili marika2,3,
okujava mixeil4,  janeliZe marina1,3

efedronuli parkinsonizmis zogierTi
klinikuri Tavisebureba

Tssu, klinikuri nevrologiis departamenti1,
ilias saxelmwifo universiteti2,
s.xeCinaSvilis saxelobis sauniversiteto
klinika3, Toduas klinika4

efedroni aris kustarulad damzadebuli
fsiqomastimulirebeli nivTiereba, romelsac,
gasuli sami dekadis manZilze, xSirad moixmar-
dnen zogierT qveyanaSi, romelTa Soris aris
saqarTveloc. es narevi mzaddeba Tavisufal ga-
yidvaSi arsebuli, fsevdoefedrinis an efedri-
nis Semcveli da farTod gavrcelebululi „ga-
ciebis” sawinaaRmdego wamlebisgan. xdeba am
wamlebis oqsidacia kaliumis permanganatis meS-
veobiT da  ZmarmJavas monawileobiT, xolo miRe-
buli nivTierebis gamoiyeneba yovelgvari dama-
tebiTi gawmendis gareSe [1]. amis gamo, miRebul
saboloo narevSi didi raodenobiTaa narCeni man-
ganumi [2]. Sedegad efedronis momxmareblebs
xSirad uviTardebaT [3] qronikuli manganu-
mismieri encefalopaTia. es, e. w. efedronuli
parkinsonizmi (ep) xasiaTdeba mZime, swrafad
progresirebadi, Seuqcevadi da levodopaze ar-
moreagire parkinsonizmiTa da distoniis sin-
dromiT, romelsac axlavs artikulaciis, siaru-
lis da wonasworobis (posturuli) darRveva
[1,3,4-10]. cnobilia, rom  parkinsonis daavadebis
(pd) dros Tvalebis moZraoba xSirad aris Senele-
buli da mcired SezRuduli rogorc vertikalur,
aseve horizontalur sibrtyeSi [1,5,9,14], Tumca
ep-is SemTxvevaSi am moZraobebis Seswavla obieq-
turad, videookulografis saSualebiT ara-
sodes momxdara. bazaluri gangliebis roli
Tvalebis moZraobaSi uamravi masaliT aris dadas-
turebuli [15-17]. ep-is magnitur-rezonansul
tomogramaze (mrt) cvlilebebi gamoixateba hi-
perintensiuri signaliT T1 reJimis gamosaxule-
bebze mkrTali birTvisa da sxva bazaluri gan-
gliebSi, rogorebicaa Savi substancia, kudiani
birTvi da CenCo [18]. imis gaTvaliswinebiT, rom
bazalur gangliebSi mravladaa warmodgenili
Tvalebis moZraobaSi monawile neironebi [17], Ca-
movayalibeT hipoTeza, rom manganumiT gamow-
veulma bazaluri gangliebis dazianebam SesaZloa
gamoiwvios Tvalebis moZraobis imaze ufro se-
riozuli darRvevebi, vidre gvxvdeba parkinso-
nis daavadebis dros.

kvlevis mizani  iyo ep-is mqone pacientebSi
okulomotoruli darRvevebis analizi video-
okulografiis (VOG) saSualebiT da miRebuli
Sedegebis Sedareba VOG SedegebTan parkinsonis
daavadebis mqone da janmrTel pirebSi.

meTodebi. kvlevis yvela monawilem xeli
moawera informirebuli Tanxmobis formas. kvle-
va damtkicebuli iqna s. xeCinaSvilis saxelobis
sauniversiteto klinikis lokaluri eTikuri

komisiebis mier da Seesabameboda helsinkis dek-
laraciis moTxovnebs. efedronuli encefalo-
paTiis mqone 28 pacienti (ep) (27 mamakaci, 1 qali;
saSualo asaki 39,9 weli, SD 5.0, variabeloba 28.6-
48.7 weli) gamokvleuli iqna s. xeCinaSvilis saxe-
lobis sauniversiteto klinikis nevrologiis
departamentSi. diagnozi, yvela SemTxvevaSi, em-
yareboda efedronis moxmarebas anamnezSi da
SemdgomSi parkinsonizmis sindromis ganviTare-
bas, rasac axlda MRI T1-gamosaxulebebze pali-
duri hiperintensivobis arseboba. kvleva Catare-
buli iqna pacientebis mier efedronis moxmare-
bis Sewyvetidan saSualod 3.9 wlis Semdeg (vari-
abeloba: 3 Tvidan -12 wlamde dro iyo gasuli
efedronis moxmarebis Sewyvetidan). axali 3T MRI
gamokvleva ganxorcielda klinikur gamokvle-
vamde 2-3 kviriT adre (Magnetom Verio, SIEMENS)
TbilisSi, klinikuri medicinis kvleviT insti-
tutSi. standartuli T1 (se), T2 (tse), FLAIR, T2*, da
MPRAGE reJimebi iqna gamoyenebuli struqturu-
li gamosaxvisTvis. bilateraluri difuzuri T1
hiperintensivoba mkrTal birTvSi (GP) da nawi-
lobriv Sav substanciaSi (SN) aRmoaCnda mxolod
1 pacients, romelmac efedronis moxmareba Sew-
yvita kvlevaSi CarTvamde 3 TviT adre. arcerT
sxva SemTxvevaSi paTologiuri T1 hiperinten-
sivoba  ar gamovlenila. parkinsonizmis, disto-
niis da Tvalebis moZraobis darRvevebis obieq-
turad SefasebisTvis pacientebi gamokvleuli
iqnen Natural History and Neuroprotection in Parkinson
Plus Syndromes–Parkinson plus scale (NNIPPS) skaliT
[19]. neirofsiqologiuri testireba ganxorciel-
da Semdegi skalebiT: mentaluri statusis Se-
fasebis mokle skala (mini-mental state examination -
MMSE) (saSualod 27.3/30), bekis depresiis skala
(Beck Depression Inventory - BDI) (saSualod 19.1/64)
da Sublis funqciebis Sefasebis skala (Frontal
Assessment Battery-FAB) (saSualo 14.8/18). Pd-is mqo-
ne pacientTa sakontrolo jgufSi Sedioda 21
pacienti (13 mamakaci, 8 qali; saSualo asaki 54.8,
SD 9.6, variabeloba 40-71 weli), romlebsac diag-
nozi daudgindaT UK Parkinson’s Disease Society Brain
Bank-is kriteriumebis Tanaxmad [20]. klinikuri
Sefaseba moxda MDS-UPDRS nawili III-s [21] da hen-
is da iaris [22] skalebis saSualebiT. Tvalebis
moZraoba damatebiT gamokvleul iqna NNIPPS-Par-
kinson plus skalis Tvalebis moZraobis nawiliT.
neirofsiqologiuri testireba moicavda Semdeg
kiTxvarebs MMSE (saSualod 27.6/30), BDI (saSu-
alod 10.3/64) da FAB (saSualod 16/18). janmrTe-
li sakontrolo jgufi: sakontrolo jgufi
saWiro iyo normis farglebis dasadgenad. masSi
Sedioda 27 monawile (25 mamakaci, 2 qali; saS. asa-
ki 36.2, SD 6.0, asakis farglebi 26-45 weli), MMSE
(saSualod 28.9/30), BDI (saSualod 4.9/64), FAB (sa-
Sualod 17.7/18). specialuri kiTxvaris gamoye-
nebiT dadasturebuli iqna, rom arcerT monawi-
les ar qonda nevrologiuri an fsiqiatriuli
daavadeba, yvela sakontrolo piri, aseve, uar-
yofda centralur nervul sistemaze moqmedi
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raime medikamentis miRebas.
Tvalebis moZraobis (okulomotoruli) gamok-

vleva. Tvalebis moZraoba gamokvleuli iyo
binokularuli video okulografiiT (mobile eBT
Eye brain, Ivry-sur-Seine, France, www.eye-brain.com, 300
nimuSis zomiT da 0.5 gradusiani sivrciTi rezo-
luciiT). erTi sesiis ganmavlobaSi, romelic 30
wuTi grZeldeboda, xorcieldeboda sami sxva-
dasxva amocana erTi da imave TanmimdevrobiT:
1) martivi horizontaluri da vertikaluri pro-
sakadebi; 2) martivi horizontaluri da ver-
tikaluri antisakadebi; 3) Sereuli horizonta-
luri pro- da antisakadebi. gamosakvlevi piri
ijda mSvidad, bnel oTaxSi da misi nikapi da Sub-
li dafiqsirebuli iyo specialuri sayrdeniT. igi
uyurebda brtyel, 26 in. LCD ekrans (ProLite, Iiyama
modeli PL 2600, zoma 550 mmx344 mm), romelic misgan
60 sm santimetris manZilze, Tvalebis doneze iyo
moTavsebuli. 1) martivi horizontaluri da ver-
tikaluri prosakadebi: am amocanis Sesruleba
iwyeboda ekranze mwvane, centraluri fiqsaciis
wertilis gamoCeniT (zoma: 15x15 piqseli; sikaS-
kaSe: 120 cd/m2), romelic Cndeboda fsevdoran-
domuli xangrZlvobiT 2800, 3200, 3500, 3800, 4000
an 4100 ms. fiqsaciis wertili Semdeg qreboda da
wiTeli periferiuli samizne (15x15 farTobis,
sikaSkaSe 120 cd/m2) Cndeboda 1000 ms ganmavlo-
baSi 13 gradusian kuTxeze marjvniv an marcxniv,
an 13 gradusian kuTxeze zemoT an qvemoT. Cawe-
rili iqna 28 sakada. analizdeboda yvela sakadis
latencia, siCqare [saSualo (Vavg) da maqsimaluri
(Vmax)] da e.w sargebeli (Gain). Semdeg yvela paci-
entis yvela sakadis yoveli parametris gasaSu-
aleba xdeboda. latencia ganisazRvreboda,
rogorc samiznis gaCenidan sakadis dawyebamde
gasuli (anu reaqciis) dro. e.w. sargebeli (Gain)
ganisazRvreboda rogorc Tanafardoba sakadis
amplitudasa da samiznis lokalizacias Soris.
kvadratul talRovani biZgebi (square wave jerks -
SWJs) izomeboda maSin, rodesac fiqsaciis wer-
tili iyo CarTuli 56 wamis manZilze. 2) martivi
horizontaluri da vertikaluri sakadebi: amoca-
nis dizaini igivea, rac prosakadebis SemTxvevaSi
im gamonaklisiT, rom centraluri fiqsaciis
wertili aris wiTeli feris. 3) Sereuli pro- da
antisakadebis amocana: es paradigma, Rivaud-
Pechoux -mixedviT [26], gamoiyeneboda erTdrou-
lad ori amocanis Sesrulebis unaris Sesafase-
blad, da, Sesabamisad, moiTxovda ufro met kog-
nitur datvirTvas, met muSa mexsierebas, met
RviZilis dones, xangrZliv yuradRebas, motiva-
cias da pasuxebs Soris arCevanis gakeTebas[26].
centraluri fiqsaciis wertili Tavidan Sedge-
boda ori vertikalurad ganlagebuli wiTeli da
mwvane wertilebisgan, romelTa zoma da lumines-
centoba iseTive iyo, rogoric wina cdebisas.
3500-4200 ms-is Semdeg, ori wertilidan erT-erTi
(wiTeli an mwvane) qreboda. darCenili wertili
anTebuli rCeboda 500 ms-is ganmavlobaSi. cdis
pirs eZleoda instruqcia, rom fiqsaciis werti-

lis feris mixedviT Seesrulebina saTanado pa-
suxi lateraluri samiznis mimarT: mwvane feri-
sas prosakada da wiTeli ferisas ki antisakada.
fiqsaciis wertilsa da lateralur samiznes
Soris iyo 200 ms dayovneba iseve, rogorc wina
cdebisas.

statistikuri analizi.
statistikuri analizisTvis gamoviyeneT pro-

grama Matlab © (Mathworks, Massachusetts, USA). imis
gamo, rom xolmogorov-smirnovis testma damo-
ukidebeli nimuSebisTvis ar gamoavlina okulo-
motoriuli cvladebis aranormaluri ganawile-
ba, gamoyenebuli iqna variaciuli analizi (ANO-
VA) efedronuli parkinsonizmisa da janmrTel
sakontrolo jgufs Soris. vinaidan parkinsonis
daavadebis mqone pacientebi, Cveulebriv, ufro
xandazmulebi arian, vidre efedronuli pacien-
tebi, kovariaciuli analizi (ANCOVA) gamoyene-
buli iqna efedronuli parkinsonizmisa da par-
kinsonis daavadebis jgufebis Sesadareblad,
asakiT, rogorc kovariantiT. Pearson-is korela-
ciuri analizi gamoyenebuli iqna Tvalebis
moZraobis maCveneblebsa da klinikur da neirof-
siqologiur monacemebs Soris kavSiris Sesaswav-
lad. Bonferroni -s post-hok meTodi  gamoviyeneT Ti-
Toeuli paradigmis mixedviT yvela ganxorciele-
buli testis raodenobis koreqtirebisTvis. mniS-
vnelobis done Bonferroni-s meTodis Semdeg iyo
p<0.05.

diskusia. efedronul pacientebs, janmrTel
sakontrolo pirebTan SedarebiT, hqondaT ufro
neli, hipometruli horizontaluri sakadebi,
vertikaluri antisakadebis gaxangrZlivebuli
latencia, horizontalur antisakadebSi ki Sec-
domebis maRali done. aseve, sakontrolo
jgufTan SedarebiT, meti Secdomebi pro- da an-
tisakadebis Serevisas da kvadratultalRovani
biZgebis meti ricxvi. erTaderTi pirdapiri, mniS-
vnelovani gansxvaveba ep da pd Soris iyo hori-
zontaluri sakadebis naklebi pikuri siCqare ep
dros. garda amisa, vertikaluri prosakadebis da
antisakadebis latencia gaxangrZlivebuli iyo ep
pacientebSi, janmrTel sakontrolo pirebTan
SedarebiT. Cveni informaciiT, vertikaluri, ma-
gram ara horizontaluri, sakadebis latenciis
izolirebuli gaxangrZliveba, dRemde aRwerili
ar yofila. es gansxvaveba gulisxmobs, rom SesaZ-
loa horizontaluri da vertikaluri sakadebi-
sTvis reaqciis dro damoukideblad regulird-
eba, rac kidev erTxel miuTiTebs orive mimar-
TulebiT Tvalebis moZraobis Seswavlis aucile-
blobaze [27]. horizontaluri prosakadebi ufro
neli da hipometruli iyo ep pacientebSi, kon-
trolebTan SedarebiT maSin, rodesac latencia
iyo normaluri [29,31]. ep pacientebs aReniSnebo-
daT SWJ-s momatebuli ricxvi sakadebis amoca-
nebis Sesrulebisas. SWJs paTofiziologia ar aris
cnobili, Tumca maT ukavSireben cerebruli, cer-
ebelaruli, bazaluri gangliebis funqciis dar-
Rvevas [33,34] da gansakuTrebulad mkrTali
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birTvis areSi dazianebas [16,33,35]. rogorc ep,
aseve pd pacientebSi, antisakadebis Secdomebis
done momatebuli iyo horizontaluri, magram ara
vertikaluri antisakadebis dros. rogorc
CvenTvis cnobilia, aseTi disociacia Secdome-
bis sixSirisa horizontalur da ara vertikalur
sibrtyeSi, aRwerili jer ar yofila. es cvlile-
bebi ar aris dakavSirebuli asakTan, radgan,
rogorc Cven wina kvlevaSi vaCveneT, orive
maCvenebeli asakTan erTad izrdeba, magram ara
disociaciuri tipiT [27]. adamianebSi da pri-
matebSi, dorsolateraluri prefrontaluri
qerqi (DLPFC) monawileobs refleqsuri sakade-
bis inhibirebaSi [41]. primatebze Catarebulma
kvlevebma aCvena, rom mkrTali birTvi SesaZloa
aregulirebs Tvalebis moZraobas nigro-koliku-
luri daRmavali wris da bazaluri gangliebis
Talamo-kortikaluri gzebis meSveobiT  da mniS-
vnelovan rols asrulebs araadeqvaturi anti-
sakadebis supresiaSi [43]. Sesabamisad, mkrTali
birTvis specifikuri dazianebiT SeiZleba aixnas
antisakadebis Secdomebis momateba ep pacienteb-
Si, Tumca amiT ver aixsneba disociacia ver-
tikalur da horizontalur sakadebs Soris. gar-
da amisa, Cvens ep pacientebs hqondaT Secdome-
bis momatebuli raodenoba pro- da antakadebis
Serevisas. pro- da antisakadebis Serevisas Sec-
domebis saerTo „fasi” dabali iyo sakontrolo
jgufSi, rac adre Catarebuli kvlevebis Sede-
gebs eTanxmeba [45,46], xolo gazrdilia pd-s
dros, rogorc adre iyo aRwerili [47],  pacien-
tebTan mniSvnelovani gansxvavebis gareSe.
gazrdili Sereuli Secdomebis „fasi” asocirebu-
lia tvinis iseT damatebiT struqturebTan,
rogoricaa damatebiTi okulomotoruli veli
[48], rac gvafiqrebinebs, rom misi aqtivacia
amocanaTa Soris gadarTvis amsaxvelia [49,50].
rogorc ukve aRvniSneT, erTaderTi mniSvnelo-
vani gansxvaveba okulomotorul testebSi, ep da
pd pacientebs Soris, exeboda hopizontaluri
sakadebis pikur siCqares. es niSnavs, rom adgili
aqvs specifikuri neironuli qselebis dazianebas
ep dros.

korelacia ar iyo napovni VOG maCveneblebsa
da NNIPPS mixedviT Tvalebis moZraobaTa darRve-
vas Soris. Cven avarCieT NNIPPS imitom, rom is aris
erTaderTi klinikuri skala, romelic moicavs
Tvalebis moZraobaTa gamokvlevas pacientebSi
atipiuri parkinsonizmiT. miuxedavad amisa,
NNIPPS saSualebas iZleva naxevradricxobrivad
Sefasdes mxolod nebiTi vertikaluri da hori-
zontaluri sakadebis mxolod amplituda da siC-
qare. Sesabamisad, is, SesaZloa, ar iyos sakmarisad
mgrZnobiare imisTvis, rom „daiWiros” is aSkara,
magram diskretuli okulomotoruli darRveve-
bi, rasac VOG avlens Cvens ep pacientebSi. ker-
Zod, latencia da antisakadebis Secdomebis done
aSkarad paTologiuri iyo ep dros, magram am
maCveneblebis Sefaseba ar Sedis NNIPPS amocana-
Si. es niSnavs, rom VOG gamokvleva unda gamoiye-

nebodes rogorc sensitiuri, arainvaziuri meTo-
di msubuqi okulomotoruli cvlilebebis gamo-
savlenad. metic, miuxedavad imisa, rom okulo-
motoriuli performansi korelirebda UPDRS
qveskalebis qulebTan [53], kognitiur dar-
RvevebTan pd dros [54,55] da /an verbaluri
siswrafesTan [56], Cven ver gamovavlineT raime
korelacia, MMSE-s mixedviT, neirofsiqolo-
giur darRvevebs, BDI da FAB monacemebs da oku-
lomotoriul maCveneblebs Soris Cvens ep pa-
cientebSi. erT-erTi SesaZlo axsnaa is, rom Cvens
ep pacientebs hqondaT Zalian msubuqi kogniti-
uri darRvevebi da ufro specifikuri neirof-
siqologiuri testirebaa saWiro kognitur da
okulomotoriul darRvevebs Soris SesaZlo
urTierTkavSiris gamosavlenad.

daskvna: kvlevam aCvena, rom efedronis mox-
marebiT gamowveuli Tvalebis moZraobis dar-
Rvevebi hgavs, magram, aseve, garkveuli niSnebiT
gansxvavdeba pd-s dros arsebuli darRvevebi-
sgan. pd pacientebis msgavsad, efedronuli par-
kinsonizmis mqone pirebs aqvT horizontaluri
prosakadebis Semcirebuli sargebeli (hipome-
tria), momatebuli kvadratultalRovani biZge-
bi, vertikaluri antisakadebis momatebuli la-
tencia da horzontaluri antisakadebis Sec-
domebis maRali done pro- da antisakadebis Sere-
visas. meore mxriv, iseTi aspeqtebi, rogoricaa
horizontaluri sakadebis pikuri siCqare da mx-
olod vertikaluri mimarTulebiT latenciis
darRveva, SesaZloa Seesabamebodes efedronu-
li parkinsonizmis paTogenur meqanizms - mkrTa-
li birTvis da tvinis sxva struqturebis speci-
fikur dazianebas manganumiT intoqsikaciis gamo.
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SUMMARY

Khatiashvili Irine1,3, Megrelishvili Marika2,3,
Okujava Mikheil4, Janelidze Marina1,3

SOME CLINICAL CHARACTERISTICS OF
EPHEDRONE PARKINSONISM

TSMU, DEPARTMENT OF CLINICAL NEUROLOGY1, ILIA
STATE UNIVERSITY2, S.KHECHINASHVILI UNIVERSITY
CLINIC3, TODUA CLINIC4

Patients with ephedrone parkinsonism (EP) have a com-
plex, rapidly progressive, irreversible, and levodopa non-
responsive parkinsonism due to manganese intoxication. Eye
movements have never been systematically studied in EP.
Horizontal and vertical eye movements were recorded in 28
EP and compared to 21 Parkinson’s disease (PD) patients,
and 27 age- and gender-matched healthy subjects using stan-
dardized oculomotor tasks with infrared videooculography.
EP patients showed slow and hypometric horizontal sac-
cades, an increased occurrence of square wave jerks, long
latencies of vertical antisaccades, a high error rate in the
horizontal antisaccade task, and made more errors than con-
trols when pro- and antisaccades were mixed. Based on ocu-
lomotor performance, a direct differentiation between EP and
PD was possible only by the velocity of horizontal saccades.
All remaining metrics were similar between both patient
groups. EP patients present extensive oculomotor distur-
bances probably due to manganese-induced damage to the
basal ganglia, reflecting their role in oculomotor system.

javaxaZe rusudani1,   cimakuriZe marina2,
ruxaZe nino1,  SublaZe xaTuna1,  Todua TaTia1

WiaTurmanganumis sabadoebze
dasaqmebulTa qimiuri da fizikuri
faqtorebiT gamowveuli profesiuli
paTologiis reqtrospeqtuli analizi

n. maxvilaZis sax. Sromis medicinisa da
ekologiis s/k instituti1; Tssu, kvebis,
asakobrivi medicinis, garemosa da profesiuli
janmrTelobis departamenti2

saqarTvelos mrewvelobaSi erT-erTi wamyvani
adgili ukavia manganumis mopovebasa (WiaTura) da
gadamuSavebas (zestafoni). am warmoebebSi aTaso-
biT muSa-mosamsaxurea dasaqmebuli.

WiaTuris maRaroebSi dasaqmebulebi imyofe-
bian sxvadasxva sawarmoo mavne faqtoris kom-
binirebuli moqmedebis qveS. maT Sorisaa fiz-
ikuri faqtori - vibracia, romelsac Tan axlavs
xmauri, statikur-dinamikuri daZabva, kidureb-
is gadacieba, dasveleba da sxva; agreTve,  qimi-
uri faqtori - manganumis mtveri dezintegraci-
is aerozolis saxiT (1,5). es faqtorebi iwvevs sx-
vadasxva profesiuli paTologiis ganviTarebas:
erTi mxriv, centraluri nervuli sistemis mZime
dazianebas - manganumiT qronikul intoqsikacias,
xolo meore mxriv, erT-erT yvelaze gavrcele-
bul profesiul paTologias vibraciuli da-
avadebis saxiT (6,7). manganumiT intoqsikaciis
paTogenezSi ZiriTadi mniSvneloba eniWeba medi-
atorebis-dofaminisa da acetilqolinis cvlisa
da  Tanafardobis moSlas gangliebSi;  dadgeni-
lia darRvevebi strialuri hormonebis da aminom-
Javebis cvlaSi.

lokaluri vibraciis moqmedebiT gamowveuli
daavadebis genezSi mniSvnelovania rogorc qso-
vilovani struqturis adgilobrivi dazianeba,
aseve periferiuli sisxlis mimoqcevis regu-
laciis centraluri (neirohumoraluri da
neirorefleqsuri) meqanizmebis moSla (1, 3).

Sromis medicinisa da ekologiis s/k institu-
tis mecnier-TanamSromelTa mier wlebis ganmav-
lobaSi Seswavlili iqna WiaTuris maRaroebSi sa-
muSao adgilebis sanitariul-higienuri pirobe-
bi, sawarmoo faqtorebiT gamowveul profesiul
daavadebaTa speqtri da gavrceleba.

profesiuli paTologiiT daavadebuli, manga-
numis madnis mopovebaze dasaqmebuli pirebis
samuSao garemos higienuri maxasiaTeblebis kvle-
vebiT dadgenili iqna manganumis oqsidebis arse-
boba dezintegraciis aerozolis saxiT, rac Se-
esabameboda mavneobis II xarisxs da  II klass (qimi-
uri faqtori). burRva-afeTqebis samuSaoebi-
sTvis gamoyenebuli danadgarebis eqsploataci-
isas  generirebuli vibraciis done mniSvnelovan
sidideebs aRwevda da meryeobda 89-dan 102 deci-
belis farglebSi, aRemateboda normatiul sid-
ides - 17-22 decibels, rac ganapirobebda mavne-
obis II klass da II xarisxs (fizikuri faqtori) (2).
Sesabamisad, dasaqmebulTa organizmze kom-
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binirebulad moqmedi ramdenime sawarmoo mavne
faqtori iwvevda sxvadasxva profesiuli daa-
vadebebis ganviTarebas.

kvlevis mizans warmoadgenda WiaTuris manga-
numis maRaroebSi dasaqmebulTa avadmyofobis
istoriebis retrospeqtuli analizi. gamoyene-
bul iqna Sromis medicinisa da ekologiis s/k in-
stitutis arqivSi arsebuli sxvadasxva profesi-
is dasaqmebulTa avadmyofobis istoriebi.

retrospeqtuli analizisTvis SerCeuli iyo
avadmyofobis istoria 91 dasaqmebulis, rom-
lebic aTeuli wlebis ganmavlobaSi muSaobdnen
WiaTuris manganumis maRaroebSi sxvadasxva pro-
fesiebze. maTgan, gvirabgamyvani iyo 45,0%, ko-
mpleqsuri brigadis muSa - 31,9%, mburRavi -
23,1%. dasaqmebulebi wlebis ganmavlobaSi imyo-
febodnen fizikuri (lokaluri vibracia, xmauri,
fizikuri datvirTva) da qimiuri (manganumis
mtveri - manganumis oqsidebi dezintegraciis
aerozolebi) faqtorebis erTdrouli zemoq-
medebis qveS. vibraciuli daavadeba  dadgenili
hqonda 50 (55,0%) dasaqmebuls,  manganumiT qro-
nikuli intoqsikacia - 17 (18,7%), xolo vibroman-
ganizmi - 24 (26,3%).

asakis mixedviT ganawileba iyo Semdegi:  53,9%
miekuTvneboda 40-49 w.w. asakobriv jgufs, 38,4 %
- 30-39 w.w. asakobriv jgufs, 50 w. da meti asakis
iyo 7,7%. umravlesobas (63,7 %)  hqonda 11-dan 20
wlamde muSaobis staJi, 26,4%-s -21-30 wlamde
staJi, 9,9%-is  samuSao gamocdileba iyo 5-dan 10
weli.

samive paTologiis sakvlev jgufSi dadgeni-
li iyo rogorc periferiuli, ise centraluri
nervuli sistemis dazianebis simptomo kompleq-
si. Civilebidan saerTo sisuste aReniSneboda
85.2%-s, mtevnebis TiTebis dabuJeba - 81,3%-s,
oflianoba - 71,4%-s, gaciveba - 69,1%-s, mos-
venebiT mdgomareobaSi tkivili zemo kidurebSi
- 62,6%-s, Tavis tkivili - 61.5%-s, Tavbruxveva -
59,6%-s, qvemo kidurebSi sisuste moZraobis
dros - 58,5%-s, tkivilebis gavrceleba kisris,
gulmkerdis da welis malebis gaswvriv - 42,9%-s,
advilad agznebadoba da gaRizianebadoba - 32,7%-
s. obieqtur simptomatikaSi Warbobda: mtevnebis
hiperhidrozi - 88,0%, marmarilosebri kani -
86,8%,  gaxangrZlivebuli “TeTri laqis” simptomi
- 2,6%, cianozi - 61,5%; aqsialuri refleqsebis
gacxoveleba - 61,1%, zemo da qvemo kidurebis
momxrelebsa da gamSlelebSi kunTTa tonusis
momateba eqstrapiramiduli tipiT - 43,5%, rom-
bergis dadebiTi cda - 35,1%, zemo kidurebis
zomieri tremori - 35,1%.

avadmyofebs Catarebuli hqondaT paraklini-
kuri kvlevebi: manganumis raodenobis gansazRvra
sisxlSi da SardSi, kapilaroskopia, vibraciuli
mgrZnobelobis zRurblis gansazRvra, sicivis
cda, dinamometria, rentgenografia, reova-
zografia, reoencefalografia, miografia,
eleqtrokardiografia. am kvlevebis Sedegebi
Seesabameboda diagnostirebuli daavadebebis

klinikur suraTs, rac gamoxateboda cvlilebe-
biT centraluri, periferiuli da vegetatiuri
nervuli sistemis mxriv.

retrospeqtulma analizma  aCvena klinikuri
suraTis polimorfizmi, wamodgenili Semdegi
sindromebiT: zemo kidurebis periferiuli an-
giodistoniuri, vegetosensoruli da sensomo-
toruli polinevropaTia, rac Serwymuli iyo as-
Teno-vegetatiur, amiostatikur da toqsikuri
encefalopaTiis sindromebTan. es sindromebi
axasiaTebs rogorc vibraciuli daavadebis sxva-
dasxva xarisxs, ise manganumiT qronikuli into-
qsikaciis sxvadasxva stadias da Camoyalibda
fizikuri da qimiuri faqtorebis erToblivi moq-
medebiT.

diagnostirebuli profesiuli paTologiebi
mimdinareobda Tanmxlebi daavadebebis fonze:
gul-sisxlZarRvTa sistemis daavadebebi (arte-
riuli hipertenzia, gulis iSemiuri daavadeba,
aTerosklerozuli kardiosklerozi), saWmlis
momnelebeli sistemis daavadebebi (hepatiti,
qronikuli gastriti, qolecistiti, naRvel-ken-
Wovani daavadeba), sasunTqi sistemis daavadebe-
bi, Saqriani diabeti, koxlearuli nevriti,
kisrisa da gava-welis radikuliti, osteoqon-
drozi da sxva. monacemebi TanxvedraSia samecni-
ero literaturul wyaroebSi gamoqveynebuli
kvlevebis SedegebTan (9, 10, 12).

vibraciuli daavadebis klinikuri suraTis
nawilobrivi regresis fonze progresirebas ga-
nicdida centraluri nervuli sistemis toq-
sikuri dazianebisTvis, manganumiT qronikuli
intoqsikaciisTvis, damaxasiaTebeli simptomebi.

SegviZlia davaskvnaT, rom samTamadno warmo-
ebaSi lokaluri vibraciisa da manganumis erT-
drouli moqmedebis Sedegad adamianis janmrTe-
lobis dazianebis klinikuri suraTi warmodge-
nilia vibraciuli daavadebis da manganumiT in-
toqsikaciis mimdinareobisTvis damaxasiaTebeli
simptomebiT anu adgili aqvs daavadebis orive
formis Tanaarsebobas (1, 3, 4).

adamianis organizmze vibraciuli faqtoreb-
is da mZime metalebis erTdrouli moqmedeba
iwvevs qimiuri agentis toqsikuri efeqtis ga-
Zlierebas (6), rac mokle droSi ayalibebs nervu-
li sistemis mZime toqsikur dazianebas samTamad-
no warmoebaSi dasaqmebulebSi (5). monacemebis
retrospeqtulma analizma aCvena, rom sawarmoo
garemos ramdenime faqtoris organizmze erT-
drouli moqmedebis efeqti ar  SeiZleba ganxi-
lul iqnas, rogorc ori an meti, erTmaneTisgan
damoukidebeli faqtoris zemoqmedebis sumacia,
aramed unda Sefasdes, rogorc rTuli inte-
graluri moqmedebis Sedegi organizmis erTiani
sistemis calkeul doneze (11).

amrigad, WiaTuris maRaroelTa profesiuli
etiologiis janmrTelobis efeqtebi sxvadasxva
nozologiuri formebis saxiT vlindeba rac, erTi
mxriv, ganpirobebulia manganumis naerTebis Sem-
cveli aerozolebis raodenobrivi maxasiaTe-
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blebiT da, meore mxriv, Tanmxlebi faqtorebis
kombinirebuli moqmedebiT, romelTa Soris gan-
sakuTrebiT mniSvnelovania lokaluri vibracia.
am faqtorebis erToblivi moqmedebiT viTarde-
ba janmrTelobis darRvevis mZime forma - vibro-
manganizmi.
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Estimation of industrial environmental factors exposure
is one of the most important problem of modern hygienic
science. Clinical-Hygienic study of combined local vibration
and manganese exposure on miners organism was directed
to the establishment of pathological disorders formation and
development peculiarities and improvement of medical- pre-
ventive and rehabilitation measures.

Polymorphism of clinical picture of chronic manganese
intoxications and vibration disease is presented by different
syndromes. At combined action of local vibration and man-
ganese peculiarities in development and coursing of patho-
logical processes were revealed. Namely: some shortening
of vibration disease progress period, polymorphism of clin-
ical disturbances, formed out of the symptom complex of
vibration disorders and signs of neural system toxic affec-
tion.
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Introduction
Essential oils are aromatic, complex, volatile, oily liquids

obtained from different parts of plants. These are the mix-
tures of over 20 groups of chemical compounds, such as
mono- and sesquiterpenes (terpenes, aliphatic aldehydes,
alcohols, and esters) and nonvolatile components (hydro-
carbons, fatty acids, sterols, carotenoids, waxes, coumarins,
and flavonoids) produced by aromatic plants as secondary
metabolites [8]. The composition of essential oil depends on
several factors, including species, part of the plant, geo-
graphic region, agriculture method, and extraction procedures
[5]. Various studies have attributed different biological ac-
tivities to essential oils such as antiviral, antigiardial, antis-
pasmodic, carminative, analgesic, healing, expectorant, anti-
septic, respiratory tract, antimicrobial, anti-inflammatory ac-
tivities etc. [1, 3] and factors determining the activity of es-
sential oils are mostly composition, functional groups
present in active components and their synergistic interac-
tions [9, 10].

Cedrus deodara (Roxb. ex G. Don) also known as Hima-
layan cedar is a conifer that grows at altitudes of 1200–3000 m
in the Himalayan regions of India, Pakistan, and Nepal. The
plant is an evergreen tree belonging to the family Pinaceae
and forms widespread forest along the Himalayan Moun-
tain. The plant is traditionally used by people for thatching,
sheltering, making furniture, as fuel wood and is also used
extensively for medicinal purpose by the local people such
as for treatment of fever, intestinal parasite, sinusitis, diar-
rhea, dysentery, rheumatism, diabetes, cancer, ulcer, antifun-
gal, tuberculous glands inflammation, as insecticidal and lar-
vicidal agent against stored pests and houseflies [2, 4, 6]. Pine
needles of C. deodara is recognized as a healthy food mate-
rial with abundant protein, vitamins, and minerals [11].

However, the potential of bark essential oil of C.
deodara was seemed to be least explored.

Despite of these broad uses of pine needles, little infor-
mation exists as to the exact chemical composition of the
essential oils of pine needles (C. deodara), and the associat-
ed antioxidant properties.

Therefore, the main objectives of this study were to char-
acterize the chemical compositions of pine needles essential
oils, and determine its antioxidant properties.

Materials and Methods
Plant material
Fresh leaves (pine needles) of C. deodara were collected

in May 2022 in Tbilisi Botanical Garden. Leaves were dried at
room temperature in the shade.

Essential oil extraction
Fresh leaves pine needles C. deodara (500 g) was sub-

jected to hydrodistilled in Clevenger apparatus for 5-6 h to
give yellow essential oil. The resulting essential oil was ob-
tained in a yield of 0.20 % w/w after drying over anhydrous
sodium sulphate to eliminate any residual water. The ûnal

essential oil was stored in a hermetically sealed amber vial at
4°C.

 Preparation of the extracts
An amount of 15 g of the dry needles powder was sub-

jected to extraction with 250 mL of diûerent solvents (meth-
anol, ethanol, and acetone) separately. EXtraction was per-
formed using soXhlet apparatus. The obtained extract solu-
tions were ûltered then, evaporated using a rotavapor.

The methanol extract showing the best yield was sub-
jected to partition. The amount of 10 g of the methanol ex-
tract was dissolved in 200 mL of 5% methanol. This later
reconstituted solution was partitioned against a volume of
150 mL of solvents of increased polarity (hexane, chloro-
form, ethyl acetate and n-butanol). The obtained solutions
were ûltered and evaporated separately. The dried organic
extracts and the fractions of the methanol extract were con-
served in darkness and stored at 4°C.

Gas chromatography-mass spectrometry analysis
A volume of 1 μL of C. deodara’s essential oil diluted in

0.2 mL of   GC grade n-hexane was analyzed using gas chro-
matography-mass spec- trometry (Agilent Technologies
7890B GC System /5977A MSD:). The GC-MS was equipped
with an automatic injector in the split mode. A DB-5 GC cap-
illary column was used (30 m × 0.25 mm; 0.25 μm) consisting
of 95% dimethylpolysiloX- ane and 5% diphenyl. Helium was
used as the carrier gas at a ûow rate of 1 mL/min. An injector
temperature was maintained at 250 °C. Oven temperature pro-
gram used was holding at 50 °C for 5 min, further heating to
300 °C at 5 °C/min and maintaining the constant temperature
at 300 °C for 10 min. The Mass spectrometer scan parame-
ters included electron impact ionization voltage of 70 eV, a
mass range of 40–500 m/z.

The identification of the compounds was performed by
matching their recorded mass spectra of the GC-MS data
system. Quantitative data were obtained from electronic in-
tegration peak areas and comparing their retention time and
mass spectra library with those found in the literature and
supplemented by the Wiley (Wiley mass spectral library)
and NIST 2016 (National Institute of Standards and Tech-
nology) GC-MS libraries.

Antioxidant activity evaluation
DPPH radical scavenging
Diphenylpicrylhydrazyl radical (DPPH) scavenging ac-

tivity was carried out using the protocol described by Shir-
waikar et al  [7]. The DPPH radical scavenging activity (%)
and the IC

50
 values were determined. Vitamin C (Vit C) was

used as positive control at the same concentrations and con-
ditions.

Statistical analysis
All samples were analyzed in triplicates. The results were

expressed as mean ± standard deviation (SD). The data were
subjected to t-test statistical analysis using GraphPadPrism

statistical software. Statistical differences of P0.05 were
considered significant.

Results and discussion
Extract yield
The diûerent yields of the needles extracts were found to

be dependent of the nature of the solvent used in the extrac-
tion process via soXhlet. Methanol exhibited the highest yield
with 18.55±1.74%, followed by ethanol with 12.13±1.18%,
acetone gave a yield of 8.17±1.08% (P<0.05, This is certainly
due to the presence of components with various polarities
and solubilities. The methanol extract showing the highest
yield was subjected to further fractionation using solvents
of increasing polarities. n-Butanol and aqueous fractions
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exhibited the highest yields with 34.27±2.06% and
37.18±2.61% (P>0.05), respectively.

The yellow-colored essential oil was obtained
from Cedrus deodara  needles with a 0.19% (v/w) yield. The
characterization of the essential oil through gas chromatog-
raphy and mass spectrometry (GC–MS) revealed the pres-
ence of 32 components accounting for 93.82% of total com-
ponents present in essential oil. Mostly it constitutes the
high amounts of oxygen-containing monoterpenes, diterpe-
nes and sesquiterpenes as well as abundance of alpha-terpi-
neol (24.2%) alpha-pinene (21.28%), cis-Ocimene (9.11%),
longifolene (4.28%), alpha-copaene (2.14%), caryophyllene
(2.28%),respectively (Table N1).

Table N1
Essential oil composition of Cedrus deodara needles

Table N2.
AntioXidant activity of extracts and fractions of Cedrus

deodara needles

1 alpha pinene Monoterpene 21.28% 
2 Cis ocimene Monoterpene 9.11% 
3 Limonene Monoterpene 1.34% 
4 alpha terpineol Monoterpene 24.2% 
5 alpha longipinene Sesquiperpene 2.54% 
6 alpha-Copaene Sesquiterpene 2.14% 
7 Longifolene Sesquiterpene 4.28% 
8 Caryophyllene Sesquiterpene 2.28% 
9 alpha –Muurolene Sesquiterpene 1.38% 
10 Beta-phellandrene Sesquiterpene 1.75% 
11 Bornyl acetate Sesquiterpenes 2.22% 
12 Verticellol Sesquiterpene 1.12% 
13 alpha gurjunene Sesquiterpene 1.68% 
14 Cambrene Diterpene 1.52% 

 GC-MS analysis
The constituents of the essential oil of C. atl deodara

antica identified by GC- MS analysis. Compounds, repre-
senting 93.82% of the total composition, were successfully
identiûed using the retention index and mass spectra match-
ing methods. C. deodara’s essential oil was characterized
by dominant levels of monoterpene hydrocarbons. Alpha-
pinene and alpha terpineol were found to be the major monot-
erpene hydrocarbon components, followed by Cis-ocimene
(9.11%). Furthermore, the essential oil contained also a low
amount of bornyl acetate (2.22%) with a miscellaneous struc-
ture.

The essential oil from the Georgian C. deodara needles
via GC-MS is reported. There was no previous study in the
literature.

Antioxidant activity evaluation
There is no standardized method for the evaluation of

the antioXidant activity of plant extracts. In the present study,
diûerent extracts and fractions from C. deodara needles were
investigated for their antioXidant activity in vitro by antirad-
ical scavenging capacity (DPPH) assay. The results are pre-
sented in Table N2.

DPPH capacity
DPPH radical scavenging ability was evaluated in terms

of inhibition percentage of free radical DPPH by antioXidants
in the diûerent samples and the respective IC

50
 values were

recorded. The lowest IC
50

 value reûects the best antioXidant
activity. Accordingly, all tested extracts exhibited high radi-
cal scavenging ability. Among fractions, EtOAc and n-Bu-
tanol showed the highest antioXidant activity with IC

50
 val-

ues of 4.52±0.04 μg/mL and 7.84±0.21μg/mL (P<0.05), respec-
tively. Moreover, the potent antioXidant power recorded for
the EtOAc fraction was close to those exhibited by the pos-
itive control Vit C with 5.12±0.10 μg/mL (P<0.05).

Conclusion
The chemical proûle of needles from the Georgian C. deo-

dara was investigated along with the antioXidant activity.
The radical scavenging ability results demonstrated that C.
deodara is a promising source of potent antioXidant agents
that deserves further investigations.

In fact, C. deodara’s fractions exhibited potent antioXi-
dant power near those of positive controls, Vit C. However,
this current work contributes to a better knowledge of the
Georgian C. deodara. We encourage further studies to iso-
late and structure elucidate pure components from this spe-
cies, which might lead to important pharmaceutical agents.

In this study, chemical composition and antioXidant ac-
tivity property of needles essential oil from Cedrus
deodara were evaluated.
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SUMMARY

Jokhadze Malkhaz1, Gokadze Sopio1, Berashvili Dali1,
Bozhadze Ana2, Tushurashvili Paata3

ANTIOXIDANT ACTIVITIES OF
EXTRACTS AND CHEMICAL
COMPOSITION OF ESSENTIAL OIL
FROM CEDRUS DEODARA NEEDLES
GROWING IN GEORGIA

TSMU, DEPARTMENT OF PHARMACEUTICAL BOTANY1;
DEPARTMENT OF PHARMACOGNOSY2; DEPARTMENT OF
BIOCHEMISTRY3

The demand for C. deodara plant material and its essen-
tial oil has been increasing in pharmaceutical, chemical, food
and perfumery industries because of its favorable physico-
chemical characteristics and therapeutic efficacy. C. deodara
has been used as antiseptic, insecticides, anti-inflammatory,
molluscicidal and anti-fungal. The chemical composition of
essential oil from pine needles (Cedrus deodara) was deter-
mined, and its antioxidant activities were evaluated. 32 com-
ponents, representing 93.82% of the oil, were identified by
gas chromatography mass spectrometry. The main compo-
nents include á-terpineol (24.2%), linalool (24.47%), limonene
(17.01%), anethole (14.57%), caryophyllene (3.14%), and
eugenol (2.14%). Pine needles EtOAc and n-Butanol frac-
tions showed the highest antioXidant activity in DPPH free
radicals scavenging assay with IC

50
 values of 4.52±0.04 μg/

mL and 7.84±0.21μg/mL (P<0.05), respectively. These results
suggest that the essential oil from pine needles has potential
to be used as a natural antioxidant agent.
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