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NATIA NIZHARADZE "3, TAMAR SHAVADZE !, MARINE MAMALADZE "3,
KETEVAN SHALASHVILI?
ANTIMICROBIAL SCREENING OF COTINUS COGGYGGRIA SCOP LEAVES EXTRACT
FOR ITS APPLICATION IN ENDODONTICS
ITbilisi State Medical University Department of Odontology; 2TSMU I. Kutateladze Institute of
Pharmacochemistry; ®Dental Clinic, Training and Research Center UniDent

SUMMARY

For the new Millennium our knowledge of persistent bacteria, disinfecting agents and safety
concerns has greatly increased and to achieve predictable, complete disinfection of the root canal system
with minimal side-effects, there is no doubt that more innovative basic and biological approach is needed.
In this sense, the search of alternative natural preparations for the disinfection of root canals remains
relevant. The aim of our research was determination the antimicrobial activity of Cotinus coggygria leaves
extract water solutions against Enterococcus faecalis. Microbiological study was conducted at the
Laboratory of General Microbiology of Bacteriophage Analytical Diagnostic Center. The In vitro studies
seems encouraging as 2% extract was found to be most effective against Streptococcus spp., while extract
10% solutions were observed to be most effective against Enterococcus faecalis. Pronounced antibacterial
activity suggests successful application of Cotinus coggygria Scop extract solutions in Endodontic Practice.
The in vivo study is in progress for recommending this novel herbal preparation as an alternative
antimicrobial endodontic irrigating solution.

Keywords: Endodontic pathogens, Enterococcus faecalis, Cotinus coggygria Scop.
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oboemo 36r93060hgd0 Lbgoolbgo oogowgdel 369396(300L0 o 8316bocmmdnl 80860, Lobogdy&Hds
363306-)(93680 3336e 3ob3o 030630333@3@ boggémb, 8a8<4>03 5dmBbos, 63 Smaogémo Qoo:;o@gba
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b@gbo 6‘3635603 6030003(4)868633 méogGOoégbn@o, 60@806 oo 603@350 8336@0000 3003@36350 o
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boboéagb@m 3806063000 33@00306)36030, bb3oq>obb3o @060363@360[} 3006336)3603606)0050
méoaoso@néo 3633060(’9360[} 33d3603o, émboe dmB3mdl 060360’:0 0@80@0066030 o0y
bogeeodmEobe seosérgds [10].
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m3ob36360@06 6030’)3@06063 033@333600300b 30680 30’)035300@0 od3oo [1], Qaq)gb oébgbn@o
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dg6hgnemo  9bhodozemonmmo  Lodnommgdgdol  goBmygbgds  NB&nbggemymagl.  gbrmmbhoyéo
3600000 30’)@33000 (4)3 300336@333@0 833@033 63060663@0 066080 360063@0 060806600008 30
(NaOCl), s6boro Lobhgdal 8o 36rmegemm&ol yggems 3ommggbynéo dhodal gemodobszes dgndemgdgemos.
396U 3yérgdom Bomod 3o 3YenhOGHEo Sbogémdnmo o036mmégoboddol Enterococcus faecalis
9e0d0bs(300 0o 3376boemmdal 3ErmgbmBoy dglodedoboce goymgemgemo brogds [2,9], (Lyé.1).

: ' N A ol e ) A

; AT Sk g
nterococcus faecalls 1pm & ‘! ) . R e " T , N V =
Infectious dose: approx. 10° Size: 1.0 micron sphere i % Sl 4 "% . ’ 2 4

bnt‘).l. Enterococcus faecalis. @BRCC 8o Jﬁm&nm@mao‘yéo 3@0950[; QO™ 30[)0@‘930

030l 800)30@0[560636000, éHma 360@0[} osooabom—@gbd)éndeon@ @0030@3636[}
3603363@003050 bgaaasoo 130300 bd)mao(bmwmaoné 600300@0)800000 dméral o Bomo
| 33650@0050/8060030 806)093@36360[} (6305%08063&)[)) 00 3600(336(5000 boboom@abo, obo@o,
030(430000 bBSdOé)ob 066030 360)33@0 36830600360b 33d850 Qo Lo3 33660@(\0 3600000 30’)@3330
033@333660300 QQSBOB od@noq:néoo [2] 0006033@60033 OSGQSGBOSBOOO 0b333 8503363@0030600,
éHm3a oébgbob booéoaoeom 05(5080 360063@0 363306000 bg@30b063@m30, 06)063060@Q06363@0
o oéoboﬁmgoo 3360 ogmb, 6)03 obo@o, 636366030, 833606)33@0 Bo69m3mdals boBUo@OBOBobaan
dogbob b66o%3ob 606030600636[). b&nég@ 0300003, 86@0’)@0)660360 q)oo3\>@36360b 60630@353@0
3060)30[)00)30[5, 3336063350[} Lod 3‘3650@00, 050030 360053@0 300(536300@0[) 33[}603@0[5, 336)3330[}
o 63536603 63@@33@83 33d360@o obo@o 3633060@350[5 33333033&)[}0 o 3@060 336 3605@0 3030
033emg396do300L goblo 3mergonemo 860dgbgemmos gbodges [1].

bgmég@ obgmo 3683060000 - mbbn—ob 0m3qem dnmomg@odob 030630 3md0300b on(bod)n(bob
308089 dgdndoggdyemo d396069 0603emal 3memogzgbmemms gglgheodho (0v3g) [22,25].

»éodemo (Cotinus coggygria Scop. family Anacardiaceae)
mnmnbmbgbémo oo:gobob 60630}30@8363@0 Bnﬁdm3060
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83030[5 300[)[)—0360[)30, 60300%0 360%Q)360 oa3obd)m—
bgd@gabgéao. %mmwgbo 3006)03@03 60300036360[)
boagqmeo&o 00605[) 33030336. 333@083 00
é)ongsmbom @)GoGob 333333@(\060 oq)osoasgbo

Ly.2. Cotinus coggygria Scop. 3°(hgb0o6g30ls 3065009330 > Bmoemgdl 3639396 0gbol-
os@obao. 80030 030000@3?)0 38030336 92% 3000806 C-b

° 0,15% 30036830035[), émag@boe 3060303336‘3@ 60(4)30036030 03353586, méoa@obaos 30@363@
00606[) 30 oboboomgbb 3333363@0, 0500360[)[5060600@3@3600 o 060030563603@0 3md88@360.
Hgboboaoon 006303@0[5 033b3360l), osoooo@gbobo o 60300030[) bobo&do 3633@3[)0 @60:.0@6
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0600b33003360 baHUoQJSbo bd)ooaod)od)gbob, 30600@00600632)0[}, 03060660(536&) o 36030@0 bbSQ
Qooo3oq:350b baasnésa@mq). @008606363@ 336@030303630 3330603@0 8030')3@0@350[)
3060@3@360@ 0@3b0606333@00 ooﬁmaqmb oGOomdboqu@néo, 33306m36)m¢3d®m63@0,
06003063b3@0, 0600303003360, oﬁ(bobodd)géon@o o 0500360[)[5060600@3@3600 m3ob35350
[3,13,14,16,20].
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8(3860(433 méoaqmb boasnésowm 3050[}000036@360[) 3836036'3@0 Qobobnmgbob 303600,
mbbn—ob omgqem dnooooog@odob %063030050300[) onOoOn@ob @Obméboméoob 603033
6065006303@@0 30(4)odob baB@SQJ 3@06@030083 33@@0306363@0 3336068 méoaqmb %mmggbob
doaoob, bomqmoaonéo@ od@onéo 6030003633350[5 3330@836@m60b o 030630300@0380360
m3ob36360b 33[}503@0. 8065006)303@333@0 0336@03366360 o 803003363600’)0 33@333300’:
gmomgdosb  godmymagocm  gdlheodhde  3memocggbmemams  ((hobobgdal) 32% godmBymogbos.
30@0@3030d0360 bomboo3060 dé)mao(bmaéoq;oob 300603333600’)

méoa@ob %mm@gbob 30)@0033600@360[) 30330 oéoso\g@SB 22
%3600@360 B‘asgbob 6030’:036360[} bombonggo 803003@06@0,
6003@3503 33660—, 33dbo—, 38360—, md@o 3O ™Mom
F:lualy 30080@36[} 60(4)3000@836[). OQGOBGUQ‘)O 3m60833860b
boqmdsgw%g 030. 9. dgaaéogqmdob 3036 338‘3303@0 o
©o6gz0LbhEobs  »&odemob  Cotinus  coggygria  Scop.
%mm@gboqmﬁ 80[}‘3030003363@0 300@0%3600@000 gdb(béodd)ob
- @ososgbob 30@32)0[) 685600@00800 o 300600@363@ odso
domomo asd)oao 360033@0 3m¢35lgooqmb 3dm53
domemmgoy®o 2ghoyco Lydldheoda/lgdbdobios - oéodmmab
3memogggbmmoms gduhGogho (23g) [22,25], (Lyé. 3).

- - ym3g9emogg odgq:oﬁ 803003@0606)3, B3360’>3ob booGOgégbm oym
363306060[} - 3836068 ooéma@ob bubb@oseoob 060030 36)0’)2)3@0 add)o3m2>ob 33[}603@0
30 36000068060833633 33(43600@ 36@0)300)0)83632)83, 36@0)@0’)600030 3olbio 333@800830 808008368&)[)
30360o».

b&f)@g@ 0300008, ﬁ336b 3086 3"6’33@‘)@ F)o(bo(%@o 0’)(4)03@0[) bnbb@oseoob Bobo 3@060 3360
in vitro 30360’)600)@0)80360 3300930 Bod086omqgoaob 050@060336 boq)ooasoobd)osm 3366630

bné. 3. »603cmals 03mmq>32mb

“@0066m80—90”. 33@33"’[’ 803060 oym 360@000 o30l)3ob oébgbob 33@0 30336@36)0 @033303350[)0030[)

8(3860(433 méoa@ob ogooov@gbob 30)@0%3603@000 Odbd)éodd)ob 0660303(4)0053@0 303350‘360050[}
33[)603@0, 806[}033006363@0 odegs(l)ooo 36@00@0)600[) 80@0@6830b086o3@0 3omm8360b -
Enterococcus faecalis 303560 [2,8,12,15,21].

35[)336033600[)0030[) b°33@83 3036(0(0(4)806088{)&)@/@3b@—aooagbo@ 330650 338@880 36@00
3ommggbgdo Enterococcus faecalis oo Streptococcus ssp.

36@0’)@(\0600[} Qg%oG%gdBoob 3600000300@330
doézomo@o@ 83@0[}53003[) NG TN bob033ob
83@0 30386006 Q033303330b 060030 36)(\05‘3@0
060g0bhgdem [2,8]. IgLodedoboce, Lozgemgg doboemoce
6030088632)3@ odGo oobbn—b 0mgzggem dnmomg@odob
o3ot6803ood0300b on@oOn@ob @obméoo«)éoob 603088
agdaso@o méoa@ob 300@0%3600@000 Sdb(b@od(bo
Bgoemblibocol bobooo.

33@330[} @083833obob 803000333000 056363bo
363306060[} 3(\06(336@6)0300[}0 o 056080360063@
odd)o3c02>ol) dméol 30063@0300[) 33005000. 030l
600030@0[)6063300’:, gdb 3@380360@ 33@330[)0030[) :

3333303@0 36)33060@0[) bb3oq>obb3o 360038600060 bné, 4. b°3db336’°8360°° 2%, 5%, 10 ©° 15%
blbotrgde (2%, 5%, 10% coo 15%) (byé. 4). 46mEmbHMEO 06r0g0bRhnd0

Bodd)g@om%oaob 060@000 3‘3(4) bo@ooa&ol)(bo 3™ 8860630 Lo 3300930 603‘330[) 803060 30038&)[)
8&6660’)63@0@50[) 3300930 Botrndom oo agboboaobo 3m6335®60800b Bodd){)@on@o bnb335800b 3060583
Lo 3300930 603330[5 Q>0633003?>ooo o Qm%obnéo Bmbol 33[)503@0[) 830000@00’; (Qm%obob Bmbol
oébgbmbo Lo 33000930 368306000b 3md88@36033 3030000036[)). oaobom3ob 33@330[)0[) 39060 Lo 33350
560l 338333@, Babollbot 60836»@ 33060[} %0630683 Qooag(i)émb 3060@3@360@ 8&6)33\5003
300300 ™ 8-)530332)3@0 Bod@g@onwo 30o30b 30605360. 366)05360[} 6036)0’)60[} 333@38, 3ols 33@030683
8mbq)o Lo 3300930 3633060@7[} Q0533m360. 633000[) 8036002)0[} 338@38, %0636360 3000003[)@0
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mgéamb(booao bobnéotgom d333moo 18-24 Lon-U 806303@005030 m30030@36 0333860636083.
Q0533m360b og0emdg 336dbmdgammds goboloBmgéo dgdgge 3Eohgéondoo:
4+ (1738) — Lyemo cmoBobol Bmbo;
= 3+ (1533) — c0o6390:980L 8mbodo germgremo 8o 36mdnmo 3memmbogdol s6Lgdmds;
= 2+ (1233) — c0963900980L 8mbodo cmoBobiol o3mbdg dgmerscon doghgereycmo dcod;

= 1+ (1233) - oo63907980L B3mbodo cmoBolol o3mbdg IgmeExscon doghgeonme écod;
*  R- 6&980bhgbhnemo (c0oBobolb 8mbol gotgdy).

r

l)nt‘). 5. 30)@003360)@0)0 gdb(géod@ob od@o3mbo 36@36«) 3 3360bo
©° b06330m 3 3360b boanganam 3@08360[) 8085670>.

B335b 35[}3360336630 mé)oaqmb 300@0033600@0’)0 gdbd)é)od(bob 2%-00bo o 5%-00bo
blbotrgdel in vitro sbhodozemonmo b360bobgo gobbmesogmmd dodhgéomazagol 3memgdizeedo
o6Lgdyem 20 LodnBgndm dod8q (10 — Streptococcus spp., 10 — Enterococcus faecalis). bo 33emgg0 603330l
©odomo  3mbzgbh@opool (2%, 5%) blbotgdol dgLBogemaliol  godmbodyemo  sbhododhgéonemo
3md33@360 o6 8080)3@06@0 y39emo 33[}0[)603@ ¢3b¢-3¢o383. 33660)@, Streptococcus spp., 0039
dhodol g308m 330mg30Lol ogomge ogdamo dggge MmE0gg 3mb(3gbREo00lL (2%, 5%) blboégdol
6°3°° 33@330[)0[), bcv)@m Enterococcus faecalis soo 30080@06 3bmq>cv)@ bnoo%a oamdag@o 5% blbo&3o;
6o 3@35 aoambodm@o 33@380 803003@06@0 2% bLbo&ols oGoqm%obab o 3(4)000 30080 oQamBGQa
6980Lhgbhyemo 0badbyme 36g3o6stel domo 3mb(39b¢HEo300L dodsto (Lyé. 6).

bL360bobgol Igrgggdoc godmo3zggms, ™3
Loggemgge  608ydol  obd0BozEmdnmo  oghogmds | 0085201 SROTIBRS DIGEHIB0L SEOOFIAMDIR0 SISO
©8m 3000987005 80 36MME3060830L hodLmbmdoy
383%83 o Lo 3300930 bnbb(béod)ob 30)6836060(30088. 90
RY:| 30060333360[) boo33633@33 606bm6808@@0 80
Bobo3em0bognéo 33emg30l dgmedg ghode, 396dmco .
300@0033600@000 Sdbméod@)b 8086@0@0 50
3006(336660300[), 10% o 15%-00b0 bbsoégbob 40 a
obhodo 3mdyemo L36060bge 10 LodnBgndm dhoddg | *°
(5-Streptococcus  spp., 5-Enterococcus faecalis).
033960c0 Enterococcus faecalis-ob 5 3¢o80c00b mmbdg 0
03mgdgceo 10% blbo&ds (80%); beogme 15% bLboéds (30 2-5% 030 10% D30 15%

I Streptococcus spp M Enterococcus faecalis

100 100 100

dmggEd ©EOgdemon, 83603 Igrotgdem  bo3emgd
godmbodyemo  dggze  (60%).  obdodo3Emenmmo ©@o33*85 1. 3960659 2603emob 3ememoazgbeacd
dmgdgogdol  dogLodocmyéo  3Gmzgbhe  (100%) 99bHoghob 0bhoBezmdgare odhogmse

39dmgemobeod  Streptococcus  spp. yggems  3hodols 9bepm3samggbgdol Bodotren

6030’)33@830[’0[)
606)8(‘0@8860@0 in vitro 3036)(')600’)@(')80’36)0 33@830[) %068@8630 QOQO[)OU&)@O 888606}8

méoaqmb %mm@gbob 300@0033600@0’)0 gdbd)émdd)ob %oémm b33d06>ob 060050563603@0
8md33@360. oaobmas, 50006363@0 330093000 QO 33[)06030[50 8006606033686000, 5336 Qo30@60630’>

Lo 3300930 baHUoQJSBob m30030@360 30’)6836660800 833@083 6330[)@8603@0 86@0)300’:0)8860[) -
Enterococcus feacalis 063060636(7[)0030[). 80@36’3@0 800603333600’: 33003000@ 603000333000 3336063
méoaqmb Boco@coaonéo@ od@onéo gdbd)émdd)ob 80303936350[5 308053360’)60@830 36@(\0@0’)560[)
3000006363(410 3036002)00000[) @9 3m6003060800bm30b. 3@050336) 3@0333 8&@0[)3@0[} 303600,
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TINATIN KUTUBIDZE, NINELI CHKHAIDZE, FKA NAKHUITSRISHVILI
SUBCUTANEOUS FAT NECROSIS OF THE NEWBORN: CLINICAL CASE
Thilisi State Medical University, G. Zhvania Pediatrics Academic Clinic

SUMMARY

A rare case of SCFN was diagnosed in a newborn, a rare disease in the neonatal period, emphasizes
the importance of a histological findings for a definitive diagnosis. Subcutaneous fat necrosis of the
newborn (SCFN) is an uncommon panniculitis of neonates. Although SCFN is a self-limited condition,
recognition of this entity is important, as affected infants require monitoring for associated hypercalcemia
or other complications. SCFN generally has a good outcome, with spontaneous resolution of skin lesions
over weeks to months. However, death from hypercalcemia has been reported in a few infants with SCFN.

Keywords: SCFN, neonate, panniculitis
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(by&omo 2).

bnt‘)oooo 2. 600030000[) 30[)(500@0’)80360 bobg

dobhmemmgonéo  ob3360l Bobgrogoo ogoEILENEge 30693935 (3bodmgebo  Jlemgacmal
6936>mBal 0ogbmBo, 30396 30m(309300 96 GogdLoegdmES. 3376Oboemmds Rodtod 0bhgeoggbyo
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THHATHH KYTYBH/]3E, HUHFEJIH YXAH/ISE, DKA HAXYI[PUIIIBHTH
HEKPO3 ITIOJIKOXXHO-XXPOBOY TKAHU HOBOPOXXJEHHOTO:
KJIMHUYECKUM CIIVYAN
Tounucckuit ['ocymapcrBennsiit MequiinHCKuil Y HUBEPCHUTET,
Axanemuyeckas kauHuKa [leguarpun um. I JKBanna

PE3IOME

Penxuit cmywait SCFN guarHOCTHpPOBaH y HOBOPOXAEHHOTO, pegkoe 3a0oieBaHHE B
HEOHATAaJIBHOM HEPI/IO,ZLG HO,Z[‘IEPKI/IBaeT BaXHOCTDH THCTOJIOTHYECKOTI'O 3aKJIIOUYeHHUA AJI1 OKOHYATEJIbHOI'O
nuarHos3a. Hexpos mogkosxHO-xupoBoit kierdatku HOBOpokzeHHBIX (SCFN) - penko Bcrpewaromuiics
MIAHHUKYJIUT HOBOpOXAeHHBIX. HecMoTps Ha TO, uro SCFN fBIfeTcA cCaMOKyIHPYIOIUMCS COCTOSHUEM,
paclio3sHaBaHMe DTOTO COCTOSHMA BAXKHO, TaK KaK ITOPaKeHHBIE IEeTH HYXAAIOTCA B HAOIIOZEHWH 3a
COITyTCTBYIOIEH THIepKampliueMueil niau apyrumu ocnoxkHeHuaMu. SCFN o0bsr4HO mMeeT xopommni
peSYJIBTaT CO CIIOHTAaHHBIM UCUE3HOBEHHNEM KOXXHBIX HOpa}KEHI/Iﬁ B TeUYEeHINE HeOeJIb NI MeCAILEB. O,Z[HaKO
COO0O0IIATIOCh O CMEPTH OT FHIIepKaIbIIueMUuHu Y HeCKOIbKuX geteit ¢ SCFN.
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Introduction. Tobacco smoking has been important health risk globally for almost 2 centuries
[1,6]. The tobacco epidemic is one of the biggest public health threats the world has ever faced, killing
more than 8 million people a year around the world. More than 7 million of those deaths are the result of
direct tobacco use while around 1.2 million are the result of non-smokers being exposed to second-hand
smoke. The most susceptible segment of the population to the risky behavior and hazardous health habits
are children and adolescents, as well as young adults [3-5]. Sometimes, knowledge of the risks does not
help with correction of the behavior. Therefore, it is very interesting to assess not only the level of
knowledge of the target population but their attitude and practical behavior as well [2]. The aim of our
study was to assess knowledge, attitude and practice (KAP) regarding tobacco smoking among medical
students in Georgia.

Materials and Methods. Questionnaire development. The questionnaire was developed in
Georgian language based on the literature search and analysis of the similar studies [1,2,5], as well as
consultation with the specialists in the field. The questionnaire was piloted in a group of the 4% year
students. It contains 44 questions: 10 demographics, 8 knowledge, 10 attitude, 16 practice. The final
version was approved by the Department of Epidemiology and Biostatistics.

Sampling. Sampling frame consisted of students of the 1st and 4th year of the Tbilisi State Medical
University. Random cluster sampling was used with confidence interval/margin of error 10 and confidence
level 95%. Total number of participants was 242: 1* year students 39.51% (96), 4" year students 60.08%
(146); Faculty of Medicine 62.96% (153), Faculty of Public Health 36.63% (89); female 183 (75.31%), male
59 (24.48%). Mean age was 20.63 (SD=2.2).

Survey. Cross-sectional study was performed. The survey was anonymous and self-administered.
The survey was carried out in groups and before starting, the respondents were informed of the aim of the
study and explained its significance. Each questionnaire had an introductory paragraph which contained
instruction on how to fill the questionnaire, note that this was voluntary and expression of gratitude for
the spent time. Principles of Declaration of Helsinki were followed.

Data analysis. The electronic replica of the questionnaire was prepared in Epidata 3.1. It gave the
possibility to use the checks option to introduce the data entry error control. All questionnaires were given
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the unique number, entered into Epidata and then exported to Stata 14.0. Data analysis was done in Stata
14.0. Descriptive statistics was used to generate frequencies, percentages and proportions. Where relevant,
the Chi-square test was used to determine any statistical significance.

Results. Demographics. The questionnaire was mostly filled out by the students with high
academic achievements (A, A&B, B - 82,72%). The parents of the respondents mainly had higher
education (85.0%). For almost 81.0% the family’s socio-economic state was average and in 14.0% higher
than average. Together with being a student 38.4% of respondents worked as well. Mainly girls, 4 year
students and the students from the Faculty of Medicine (p<0,0001).

Majority of the students participating in the study denied having any chronic diseases (77,4%).
Declared chronic disease were more prevalent in girls, 4" year students and the students of the Faculty of
Medicine (p<0,0001). In 64.0% of respondents a friend was smoker, father (41.3%) or sibling (21.9%) [It
was possible to choose several answers to this question. ]

Knowledge. The majority of the respondents were not aware of full information regarding the
tobacco products. See details in Table 1.

Table 1. Questions regarding the knowledge on tobacco and tobacco products

Questions Correct | Difference by Difference by the | Difference by the
answers | gender (p<0.05) faculty (p<0.05) study year (p<0.05)
[better responses] | [better responses] | [better responses]
What do the small particles in 40.7% male Faculty of Public 1% year
depths of lungs cause? Health
Wha}t damages the 72.0% female Facul‘t}‘/ of 1+ year
cardiovascular system? Medicine
‘What does passive smoking 94.29% male Facul‘t}‘/ of 1+ year
mean? Medicine
What are smoking-related o Faculty of 0
health hazards? 84.4% male Medicine 4% year
Is the harm f; , .
s the arm from tobacco. Faculty of Public
electronic cigarette and cigarette | 21.0% male 4t year
. Health

smoking the same?
What substance do.es the 25.9% none none 15t year
cigarette not contain?
What disease(s) are b.emg caused 62.55% female Facul‘t}‘/ of 4% year
by tobacco consumption? Medicine
Which substance in the cigarette Faculty of
is mainly responsible for 16.05% male . y 4t year

. . Medicine
myeloid leukemia?

Attitude. Majority of the students (75.3%) were bothered by the smell of the tobacco smoke when
somebody was smoking nearby. 46.0% were bothered by the hazard to their health.

According to the majority of the respondents (61.3%) the most effective way to quit smoking was
gradually reducing the amount of the cigarettes. See details on Figure 1.

Figure 1. "Which way is the most effective for quitting smoking?” (%) (Several answers are possible)
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The situational tasks were presented to the respondents to find out their choice of action for
making the partner/the child quit smoking. According to the majority (56.9%/81.2%) the best approach
was explaining the potential health hazards and letting them make their own choice. Details are given on
Figure 2.

Figure 2. "What would you do if your partner/child smoked?” (%) (Several answers are possible)

Other [lmZa 75
Nothing |8 10,4
I will ask him/her to smoke outside the living area “ 38,9 m Child
M Partner

I will explain the health hazards and let him/her decide for... [Ty ge—— 81,2
T £©
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Only 7.1% of the respondents estimated the State and society activities against tobacco
consumption as effective and 39.2% and 40.0% considered them as less effective or even ineffective.
Attitude of the respondents to the smoking-related issues is presented in Table 2.

Table 2. Attitudes towards smoking

agreeand | Difference by Difference by | Difference by the
somewhat | gender (p<0.05) the faculty study year
agree [better (p<0.05) [better | (p<0.05) [better
responses] responses] responses]
Do you think that the smokers are o Faculty of 0
being discriminated? 34.16% males Public Health 4% year
Do you think that the general public
Faculty of
is sufficiently informed about the 98.35% females act ,t},f © 1st year
. Medicine
hazards of smoking?
Do you think that the children are Faculty of
sufficiently informed about the 37.45% females iy 1st year
. Public Health
hazards of smoking?
What do you think about banning
the smoking scenes from previousl 39.5% females Faculty of 4% year
8 5¢ P Y ' Public Health y
produced movies, etc.?
What do you think about absolute Faculty of
banning of the tobacco products 80.7% females Y 15t year
] Medicine
advertisement?

Practice. 20.6% of the respondent’s smoke (33.9% male, 16.4% female; 19.6% Faculty of Medicine,
22.47% Faculty of Public Health; 18.75% 1st year students, 21.9% 4th year students). 64.8% have never
smoked and 13.6% have quit. The reasons of never having smoked are given on Figure 3.

Figure 3. "What is a reason of never having smoked?” (%) (Several answers were possible)
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Among the smokers, 60% smoke daily, 12.3% occasionally, and 27.7% just in certain situations.
The mean number of cigarettes per day was 8.4 (SD=6.4), range from 1 to 30. The mean age of starting to
smoke was 16.5 (SD=2.3), the youngest age 10 years and the eldest 23 years. Majority has started to smoke
at the age of 15-19 years. Main reasons of starting to smoke (several answers were possible) were interest
(60.4%) and peer influence (44.0%). 24.2% said that this was trendy. 16.5% named stress and only 2.2%
wish to lose weight. Figure 4 shows the frequency of attempts to quit smoking. It is remarkable that 32.1%
of the respondents have not resumed smoking after having quit.

Figure 4. "Have you ever tried to quit?" (%)
several times and | have

started to smoke again;
30,90%

never; 23,50% once and | do not
smoke ever after;
4,90%

once and | have
started to smoke
again; 13,60%

On average there were 3.4 (SD=2.6, range 1-30) attempts to quit. The main reasons to quit smoking
are presented on Figure 5.

Figure 5. "What was the main reason of quitting to smoke? (Several answers are possible)"
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For the majority the main reason of restarting to smoke after having quit was cigarette-related
pleasure, a method of dealing with stress and abstinence syndrome (see Figure 6).
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Figure 6. “What is the main reason of restarting to smoke after having quit? (Several answers are possible)"

The maximum time till restarting after having quit was 7.9 months (SD=7.8) on average; median
was 6 months. 8 students have stayed the minimum of 1 month until restarting, and only one student
managed to stay for the maximum of 4 years. Monthly mean amount spent for cigarettes was 102.2 GEL
(SD=94.1), minimum 6 GEL (n=1), maximum 400 (n=1), median was 65 GEL.

11.1% of the respondents have smoked in places where smoking was prohibited, (20.3% male,
8.2% female). Several students even got fine for smoking at the banned places and this incident has affected
them and even made some of them quit.
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Discussion and Conclusion. Obtained results are mainly in line with the international findings
[1,2,3]. Though there were seen some differences as well. For example, based on WHO publications the
increase of the prices has affected significantly the prevalence of smoking, but that did not seem important
for our respondents. As opposed to the international tendencies, our respondents have not considered
smoking as means to lose weight. There was statistically significant difference between public health and
medical faculties in responses on knowledge. This can be explained with better basic knowledge among
students of medicine compared to public health.

Based on the knowledge component the majority of the students do not have sufficient
information about tobacco-related health hazard. Taking into account that we have studied medical
students it is less probable that the students of other specializations will be more knowledgeable in this
regard. It is advisable to increase awareness activities in this regard.
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HELEN PHAGAVA!, MARIAM BAKURADZE!, MARIAM MATESHVILE, NINO GRIGOLIA?,
KARAMAN PAGAVA? IRAKLI MCHEDLISHVILE
SURVEY OF KNOWLEDGE, ATTITUDE AND PRACTICE REGARDING TOBACCO SMOKING IN MEDICAL
STUDENTS
! Department of Epidemiology and Biostatistics; 2 Faculty of Medicine Dean’s Office; ® Department of Child and
Adolescent Medicine; Tbilisi State Medical University, Georgia

SUMMARY

Introduction. The tobacco epidemic is one of the biggest public health threats the world has ever faced,
killing more than 8 million people a year around the world. The young people are the easiest target for the risky
behavior. Aim. To assess knowledge, attitude and practice (KAP) regarding tobacco smoking among medical students
in Georgia. Materials and Methods. KAP questionnaire containing 44 questions was developed in Georgian. Sampling
frame consisted of students of thelst and 4th year of the Tbilisi State Medical University (TSMU) — Faculty of
Medicine, Faculty of Public Health Management and Faculty of Public Health. Random cluster sampling was used
and total number of participants was 242: 1% year students 39.51% (96), 4™ year students 60.08% (146); Faculty of
Medicine 62.96% (153), Faculty of Public Health 36.63% (89); female 183 (75.31%), male 59 (24.48%). Mean age was
20.63 (SD=2.2). Cross-sectional study was performed. The survey was anonymous and self-administered. Principles
of Declaration of Helsinki were followed. Data analysis was done in Stata 14.0.

Results. Based on the knowledge component, most students do not have complete information about tobacco
products and the diseases they cause. Statistically higher number of the students of the Medical Faculty and male
students had correct information about the harm of tobacco. 20.6% of respondents smoke, male 33.9%, female 16.4%.
The main reason for starting smoking was cited as interest and the influence of friends. 32.1% of respondents stopped
smoking after the quitting attempt. The maximum length of time to smoking after quitting was 7.9 months on average
(SD=7.8).

Conclusion. Obtained results are mainly in line with the international findings. There was seen a statistically
significant difference between public health and medical faculties and male and female in responses on knowledge
and attitude. Taking into account that we have studied medical students it is less probable that the students of other
specializations will be more knowledgeable in this regard. It is advisable to increase awareness activities in this
regard.

Keywords: KAP survey, Georgia, students, smoking, tobacco, cigarettes, medical students
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IIAPBAHA BAT'IPOBA
KIIMHNUKO-AHAMHECTNYECKAA XAPAKTEPUCTUKA HECIIEITUOMYIECKIX BATUHUTOB Y
JKEHIIVH B PA3JIMYHBIX BO3PACTHBIX I'PVYIIII

Hayuno-uccieoBaTe1bCKU MHCTUTYT aKyLIEpCTBA U THHEKOIOTHH, baky, Azep6aiimxan
Doi: https://doi.org/10.52340/jecm.2022.08.04

PARVANA NIZAMI BAGIROVA
CLINICAL-ANAMNESTIC CHARACTERISTICS OF NONSPECIFIC VAGINITIS IN WOMEN IN
DIFFERENT AGE GROUPS
Scientific Research Institute of Obstetrics and Gynecology, Baku, Azerbaijan

SUMMARY

The purpose of the study was to study the clinical and anamnestic characteristics of women with
specific vaginitis in different age groups from different angles.

Materials and research methods. The research was carried out at the Research Institute of
Obstetrics and Gynecology. The study included 120 women of reproductive age who were diagnosed with
nonspecific vaginitis. Examination of women was carried out according to the generally accepted scheme:
anamnesis, including complaints of patients, general clinical and gynecological examinations, laboratory,
instrumental, bacteriological studies, the calculation was carried out by a mathematical method. The
largest part of all patients was aged 18-30 years, i.e. reproductive age.

Results and its discussion. The frequency of menstrual irregularities in women included in the
study with nonspecific vaginitis was high. When studying pregnancy-related indicators in women with
nonspecific vaginitis, it was found that the frequency of primary and secondary infertility, as well as
miscarriage in these women, is quite high. The structure of extragenital diseases in women with
nonspecific vaginitis was different. Although various pathologies (of the urinary system, respiratory
organs, gastrointestinal tract, nervous system) occurred with different frequencies, the rates were quite
high.

Keywords: nonspecific vaginitis, clinical manifestations, anamnesis

Barunutr — 35TO O00WMIT TepMMH nAnA 3a00yeBaHWI BIArajuia, BBI3BAHHBIX HHQeEKIHeH,
BOCIIAJIEHWEM WIW M3MeHeHHeM HOPMaJabHOW BarumHajabHOM ¢opsr [1]. Yacrora GaxTepuasbHOTO
BaruHO3a cpefu HebepeMeHHbIX JKeHIIUH cocTtaBiageT 15-35,5%, a cpemu GepeMeHHBIX OHA JOCTHTaET
38%. HayuHO-TIpakTHYecKWil WHTepeC K OaKTepHaJIbHOMY BarmHO3y BO3pOC B IIOCIAeJHME [Ba
IeCATUIeTHA, KOTJa B IeJIOM psfie MCCIeNOBaHWII ObLIO IIOKa3aHO, YTO OaKTepUaIbHBIM BaruHO3
aCCOIIMMPOBAH C HAPYUIEHHAMHU PEeIPOZYKTHBHOTO 3JOPOBbA JKEHIIWHBI KaK B TI'HMHEKOJIOTUYECKOH
mpakTvKe (BarWMHUT, IEPBULUT, HEOIUIACTUYECKHE IIPOLECCHl IIeHKM MaTK{, BOCIIAJUTEIbHbIE
3ab0JIeBaHUsA OPraHOB MaJOro Tasa, Oeciuiozue, WHGEKIIMOHHbIE OCIOXKHEHUS IOCiIe OIepanuil u
MaJIOMHBA3UBHbIX BMelIaTeabCTB, Heyaaunsie monbITku DKO) [2], Tak u B aKylIepcKoii (HeBbIHANINBAHIE
6epeMeHHOCTH, XOPHOAaMHUOHMUT, TeCTO3, IIalleHTapHas HeJOCTaTOYHOCTb, CJIA00CTH U JUCKOOPAUHAIIMA
POZOBOIT [esATeIBHOCTH, IIOCIEPOMAOBBIM DHAOMETPUT, cyOuHBomonus MaTtku) [3]. Kpome Toro,
6aKTepUaIbHbII BaTMHO3 HEeOIATOIIPUATHO BIUsAeT Ha HEOHATAIbHBIE HCXObI (PECIIMPATOPHEIH JUCTPeCC-
CHUHZPOM, HeOHAaTajbHAs HHQEKIUA, BHYTPIDKETyJOYKOBble KPOBOM3MUAHUA U JAp.). Hapymenue
MUKpPOOHOIIEHO3a IIOJIOBBIX ITyTell 3HAYHTEIBHO yBEIWYMBAET PHUCK TPABMBI IIPOMEXHOCTH B POZAX
(smm3noTOMMS Ha HEIOJTHOLEHHBIX TKAHAX ITPOMEXHOCTH 4YaCTO IIePeXOJUT B PasphiB). JTO, B CBOIO
odepezb, MOXET CIOCOOCTBOBATH (GOPMUPOBAHUIO HECOCTOSITENHHOCTH Ta30BOTO THA ¥ Pa3HOOOGPAa3HBIX
TSXKEJIBIX  PACcCTPOMCTB: CTPECCOBOM MHKOHTMHEHIMH, 3alopaM, JajbHeHlleMy HapylIeHHIO
MHUKPOOHOIIeHO32 TI0IOBbIX ITyTeit [4].

C 9KOIOrMYeCcKOH TOYKM 3PeHHs BJATajIHIIe IIPeICTaBiIsgeT COOOH CIOXHYIO aHATOMHYECKYIO
0061aCcTh, B KOTOPOH COCYILIECTBYeT PsAZ BUIOB OaKTepUI M CYLIECTBYIOT CIOXKHBIE MYTyaJIUCTHYECKHe
orHomrenusa. Bo Biaranume BbizeneHo 6osnee 50 muxpoopranusmoB. HekoTopsie u3 3THX BUIOB UMEIOT
JOMUHUPYIOWMI CTaTyC X UTPAIOT POJIb B 3all[UTE 340POBBS BIarajauila U WHQPEKIMOHHBIX IIPOLECCOB, a
TaKKe B 00eCIeYeHNH UX CYIIeCTBOBaHUA [5].
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Hawn6omee pacmpocTpaHeHHbIe CHMIITOMBI BaTMHUTA BKJIIOYAIOT: M3MeHeHUWe O0BbeMa, I[BeTa U
3amaxa BhIZe/eHuil u3 Biaranuma; 3ya; Aoxenue; Pasgpaxenue; Dpurema; JJucnapeyuus; Kpopomasanue;
Ju3ypudyeckre pacCTpOHCTBA.

BBI,ZI;eJIeHI/IH W3 BJIaTaJINIIA ABJIAIOTCA HaI/I60.T[ee YaCThIM CHMMIITOMOM BATHMHWTA, HO YdCTO pr,ZLHO
OTJIUYUMBI OT (PU3UOIOTUIECKUX OCOOEHHOCTEH BBIEIEHUH y JAHHOH JKEHIIWHBI. B penmpomyKTUBHOM
BO3pacTe HOpMaJIbHOE KOJIMYeCTBO BhIZeIeHU 13 BJlaTaIuila coCTasisgeT ot 1 1o 4 M 3a 24 4. Beigenenus
GenecoBaTble WJIM IIPO3pavHble, T'yCThle WJIM JXUAKHE, B OCHOBHOM Oe3 3amaxa. Qusmosioruueckue
BbIZleIeHUs (OPMUPYIOTCA 32 CYeT CIAM3UCTOTO CeKpeTa KaHajaa IIeHKW MAaTKHU, CMEUIAHHOTO C
OTCJIOMBHIMMUCA KJIETKAMH BATMHAJIBPHOTO JIIUTE/INA, HOPMaJ’ILHOfI BarvuHaJIbHOM (i)JIOPOI;'I Y BaTMHAJIPHBIM
TpaHCCY,I[aTOM. Barunanpusie BBIZICJTIEHUA MOI‘YT 3HAYHUTEJIIBHO yBEJII/I‘II/IBaTBCH ((bI/IBI/IOJIOI'I/I‘-IECKI/Ie 6EJ'II/I),
HanpuMep, B cCepeauHe INKJa, BO BpeMA 6epeMEHHOCTI/I iy IIpu HUCIOJb30BAHUK OpaJIbHBIX
KOHTpauenTuBoB. /luera, ceKcyanbHas aKTUBHOCTb, JIEKAPCTBEHHBIE CPEICTBA U CTPECC TaKXKe MOTYT
IIOBJIHMATH Ha 00BbEM U XapaKTep HOPMAaJIbHBIX BbIIeJIeHUI 13 Biraraauma [6].

Ilenp mccmemoBaHMA - M3YYUTh KIMHUKO-aHAMHECTUYECKHE XapaKTEPUCTHKU >KEHIIMH CO
CHe]_T,I/I(i)I/I‘IECKI/IMI/I BarmHUTAMU B PA3HBIX BO3PACTHBIX rpynr[ax C Pa3HBIX CTOPOH.

Marepuanmsl u  MeTOABl HcciaefoBaHuA. VccremoBaHus —IpoBozuiauck B Hayuso-
HCCIeJOBAaTeIbCKOM HMHCTUTYTe aKyIIepCTBA M TMHEKOJIOTMH. B mcciemoBanmu Obutn BKIIOUeHHI 120
’KEHIIVH PeIpOAYKTUBHOTO BO3PACTa, y KOTOPBIX OBUI JUAaTHOCTUPOBAH Hecllen(pUiIeCKUil BATUHUT.

KPOMe BAaTVMHWTA, U3 HNCCI€O0BAHUA 6I>LTII/I HNCKJIIO4YEeHBbI ,I[PYFI/IE I/IH(bEKI_I;I/IOHHBIe 3360ﬂeBaHI/I}I,
nepeaarmuyecsa Io0JI0OBbIM HyTeM, KOJIBIINTBI PaSJ’IH‘IHOfI sTrosoruu. Takxe 6I>IJII/I HNCKJJIIOYEeHBI J)KeHIIIMNHBI
C OKCTHpIAuMeld MaTKU M [JBYCTOPOHHEH OBapHIKTOMHUeH. Taxke B MCCIeZOBAHME He BKJIIOYATIHCh
6ePeMEHHBIe u KOopMAllye >XEHIIWHBI. s HCCIIeN0BaHUA HMCKIIOYAJINCh TAKXKE JKeHIIVHBI C IIOPOKaMU
Pa3BUTUA Hapy)KHBIX nu BHyTPeHHI/IX IIOJIOBBIX OPraHOB, SKCTPAT€HUTAJTBbHBIMU KM T'MHEKOJIOTUYECKUMN
3360JI€BaHI/I}IMI/I B TSDKeJIOn CTaauu, SHAOKPUHHBIMU HapyHIEHI/I}IMI/I, OHKOJIOTUYEeCKHNMHN 3360J'IeBaHI/I}IMI/I.

O6cenoBaHye XXeHITUH ITPOBOAMIIOCEH ITO OOIIETIPUHATON cxeMe: cOOp aHaMHe3a, BKIIOYaOmMii
KamoObl  OOJBHBIX, OOUIEKIWMHUYECKUIHI U  THHEKOJOTWYeCKHHl  OCMOTpHI, JsabopaTopHEIe,
I/IHCprMEHTaJILHBIE, 63KTepI/IOJIOI‘I/I‘IeCKI/Ie nccienoBaHuA, pacdeT IIpOBOAUJICA MaT€MaTHYeCKUM
METOZIOM.

PesynbraThl McciefoBaHUA U MX 00CyXAeHUe. Bo3pacT JKeHIMH, BKIIOYEHHBIX B UCCIeJOBAHNE,
Haxozuics B mpegenax 18-60 yer, camas BeICOKAas 9acTOTa 3a00JIeBaHUA PETHCTPUPOBATIACH Y KEHIIUH B
Bospacte 30-38 ner (Tabmnua 1).

Ta6muna 1. BozpacTHoe pacnpesieneHne KeHIINH ¢ HeclenupuiecKuM BarnHuToM (n=120)

Bospacr A6comoTHOE YHCIO0 %
18-30 set 78 65,0
31-38 et 22 18,3
39-60 ner 20 16,6

Kak BuzHO 13 Tabnuis 1, Hanboxpuas 4acTh Bcex 60mbpHBIX - 65,0% - Haxozumrach B Bo3pacTe 18-
30 e, TO eCTh B peIpOAYKTUBHOM BO3paCTe.

Baruuur BoisBieH Brepssie y 64 (53,3%) sxeHuruH u nmosropHo y 73 (60,8%) xenmun. Eme 30
(25%) nmenu penuAUBUPYIOUIIl BArMHUT. KIMHIYecKue XapaKTePUCTUKY BAaTUHUTA GBI BaprabeTbHbL:
y 35 (29,1%) xeHmuH OBUIM CHUMITOMSBI, XapaKTepHble nyis BaruuHuta. Y 72 (60%) sxeHmuH
3aperuCTPHPOBAaHO OECCHMIITOMHOe TedeHHe 3aboseBaHusA. VMeeTcsa CTaTUCTHYeCKasd Pa3sHUIIA MEXIY
CHMIITOMHBIM ¥ G€CCUMIITOMHBIM TeUe€HUEeM BaTMHUTA Y SKEeHIUH.

TpurrepusiMu axkropaMu 060CTpeHUA 3a00IeBaHUA Y XKEeHIIUH OBLIN CIeLyIouye: mepsas ¢asa
MeHCTpyaJIbHOro nukiaa - y 46 (38,3%) 'keHIIWH, MCIIONB30BaHUE CPeICTB MHTUMHOM THTHEHHI y 25
(20,8%) xenmun. Y 28(23,3%) KeHIUH IPUIMHON 060CTpeHMs 3a00/I€BAHIS IBUIOCH HAYaIO0 ITOJIOBOM
*KU3HU WM CMeHa II0JIOBOTO NTapTHEepa.

Cpenu ¢donOBEIX (aKTOpOB Kak (paKTopa pasBUTUA HeCIeIH(PHIeCKOTO BATUHUTA Yy SKEHIIMH
MOYKHO 0COG0 OTMETUTH HCIIOIb30BaHNe KOHTPAIeNTHBOB (Tabiuua 2).
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Ta6muma 2. PacripesenieHue XeHIIUH ¢ HecrenduiecKUM BATHHUTOM II0 IIPUMEHSIEMbIM METOZaM
xoHTpanenuu (n=120)

MerTozpI KOHTpaleIu A6com0THOE 9HCIIO %
baprepasIe MeTOBI 27 22,5

Xumuueckue 1 0,8
Kom6uHMpOBaHHBIE OpaIbHbIe KOHTPAIeIITHBEI 15 12,5
BryTrpumaTouyHas cimpaib 14 11,6
He ncnonp3oBany KOHTPaLeITUBEI 63 52,4

HPI/I I/IBY‘IEHI/II/I MeHCTPya)’ILHOfI q)yHKI_H/II/I Y‘II/ITBIBEUI&CL pI/ITMI/ILIHOCTB, AJINTEIIBPHOCTD
MEHCTPYaJIbHOTO IIMKJIA, KOJIMYeCTBeHHAA XapaKTePUCTHKA, Hanmare 6oyreBoro cuuapoma (Tabmumna 3).

Ta6muna 3. XapakTep MEHCTPYaJIbHOTO IIMKJIA Y SKEHITUH ¢ HecrenuduiyeckuM BarnHutoM (n=120)

XapakTep MeHCTpyaJbHOH QyHKIMHI A6coIoTHOE YHCIIO %
J1uTeIPHOCTD MEHCTpYaIuu 1-2 nusa 76 63,3
3-7 muent 20 16,6

8-10 mueii 24 20
JuTe IpHOCTD MEHCTPYaJIbHOTO IIMKJIA Memnee 21 musa 53 441
21-35 guei 34 28,3
Boiee 35 mueit 33 275
CkyzHsbIe 76 63,3
urencusHocts YMepenusie 19 15,8
O6unpHEbIE 25 20,8

Tabmuna 4. CTpykTypa HapylleHUIl MEHCTPYAJIbHOTO IUKJIA Y KEHIINH C HeCIelnpHuIeCKUM BaTHHUTOM

XapakTep MEHCTPyaJbHOTO IHUKJIA A6comIoTHOE YHCIIO %
ITonumenopes 51 425
OnuromeHopes 33 27,5
AwmeHopes 18 15
AnsromeHopes 11 9,1
HopmanpHbIll MEHCTPYaIbHBIN UK 7 5,8

Penmpomyxrusnasn dbyukiug 6s1a coxparena y 39 (32,5%) uccrenyemsrx xenmus. Hapymenus
PenpoAyKTUBHOH pyHKIMY nMenn Mecto y 63 (52,5%) xeHmuH.

ITpu sTOoM mepBuuHOe Oeciuromue Habmomamock y 19 (15,8%), Bropuunoe Gecrmozue — y 21
(17,5%).

Tabmuma 5. Oco6eHHOCTH PeIPOAYKTUBHOM QYHKIIUH Y KEHIINH C HeCIelu(pHUIeCKUM BaTHHUTOM

Bepemennoctu A6comoTHOE 9HCIo %

He mranupoBanu 6epeMeHHOCTB 18 15
Poxsr B anamHese 39 32,5
[TepBruHoOe Gecmonue 19 15,8
Bropuunoe Gecronue 21 17,5
Heprrnamupanue 23 19,1
Buemarounas 6epeMeHHOCTD 17 14,1

Omepanuu B obnactu Majnoro Tasa nepeHeciau 68 (56,6%) >xkeHUIMH ¢ HecmelupUIECKUM
BarMHUTAMHU, Ipu 3TOM 2 ¥ GoJiee BHa orepaTBHOro BMenrateabeTa — 16 (13,3%) sxenmys (Tabauma 6).
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Ta6muua 6. OnepaTuBHOE IeYeHIE B aHAMHE3€ JKeHIIWH C HeCeu(puIecKIM BaTHHUTOM

Yucio xeHIUH
Bup oneparuBHOrO BMeNIaTeIbCTBa

A6comoTHOE 9HCIO %
ITo moBozy BHEMAaTOYHO! GepeMeHHOCTH 11 91
Pezexnusa/kayTepusanysa SUIHUKOB 9 7,5
ITo moBozy THOMHOTO CAJIBIIMHTUTA, TIEPUTOHUTA 6 41
Annengskromus 16 13,3
JlmarHocTryeckas JIanapOCKOIUS 8 6,7
I'mcrepockonms 11 9.1

Kak mpaBmio, XKeHIIWHBI XXKaJIOBaINCh Ha OOiblivie 0ObeMbl BBIJeNeHUN, HeNPUATHBIM 3amax,
OTeYHOCTH, U3beraHue. JTa CUTyalusd BI3BAJA IICUXOCOMAaTHYeCKHe pacCTpoicTBa y 1/3 eHIIWH, 4TO
IIPUBEJIO K CHIDKEHHIO WX PabOTOCIIOCOGHOCTH, HAPYIIEHHIO IIOJIOBOM U PEIPOAYKTHBHOHM (GyHKIIHU.
7Kamo6s! >xeHITWH OTpaXKeHs!I B Tabaute 7.

Ta6uma 7. 7Kano6s1 G0IBHBIX U UX KIMHIYECKOe COCTOSHUE B TPYIIIaxX 00CIeI0BaHUA

Yuco 60MBHBIX Knmauyeckue nposasieHua

Brigenenua us Bonb Bumsy | Otex m3ys | Jusypuueckue | [JucmapeyHus
IIOJIOBBIX ITyTekt JKHBOTa BYJIbBBI paccrpoiicTsa

120 96 (77,5%) 56 (46,6%) | 101 (84,1%) | 46 (38,3%) 30 (25%)

Kak BupHO w3 Tabmuupl, GONBIIMHCTBO NAUNEHTOK INPEIBIBIIIN JKAJI00B Ha OOWIbHEBIE
onxHOpoznHble BeigeneHust (77,5%), oTek u 3yA B 06/1aCTH BYJIbBBI PETUCTPUPOBATHUCH ¥ 46,6% >KeHIIUH.
Pesxe BcTpeuanucs ausypudeckue paccrporictsa (38,3%) u gucnapeynus - 25%. Pasuuna Ha6momaercs
MEXIy BBIZIEIEHUSAMH U3 IIOJIOBBIX OpPraHOB, OTEYHOCTBIO M 3yJOM BYJIBBHI, [AU3YPHYECKHIMHU
paccTporiCTBaMM U JUCIIapeyHUEeH.

Hamu 6511 onpezenier pH B comepxuMoM, B3TOM U3 MIeHKy MaTKU. Bo n36exaHue OnrmO0OK Ma3ok
He Opay BO BpeMs MEeHCTPYyallHH.

Ta6suna 8. Onpenenenue pH BarnHaIBHOTO COAEPKUMOrO y eHIUH (n=120)

Yposens pH AG6comoTHOe 9HCcI0 %
pH 4,0 0 0
pH 4,5 61 50,8
pH 5,0 59 49.1

Kak Bumuo m3 tabnumsl, HopmatusHsle sHavenus pH=4.0 He oTMedYeH HU y OZHOIH >KeHIIWHSHI,
KOTOpBIe OBLTH BKIIOYEHHI B HCCIeoBaHMe. YacToTa morpaHuYHbIX 3HaueHn pH=4.5 6511 oTMedeHs! 61
(50,8%). Otmeuanocs yxypnlleHHe IIOKasaTeseil, XapaKTepHU3yloliieeCs IOSBJIEHHEM IaTOIOTMYeCKUX
suavennit pH=5.0 y 59 (49,1%) xenmus [7].

B pesysbrare mcciemoBaHUI yCTAHOBJIEHO, YTO MATOYHBIE ITYTH BCEX JXEHIIUH H3MEHIJINCH B
IeJI0YHyI0 CTOpoHy - pH>4,5. Dro moxassIiBaeT, YTO aHAdpoOBI B MaTKe yBenwuuBaioTca. Cpemuee
3HaveHue pH mepBukanpHOro Maska cocrasuio 21,6%.

ITpu n3y4eHHUM COIyTCTBYIONEl SKCTPareHUTAIbHON IIATOJIOTUH Y KEHIIUH C HeCIeIu(PUIeCKIM
BaTMHHUTOM YCTaHOBJIEHO, YTO y OOIBUIMHCTBA U3 HIX UMEJIHNCh XpPOHUYeCKHe 3a00/IeBAHIA C Pa3IMIHBIMU
BeIChITaHUSIMU (Tabmuiia 9).

Ha ocHOBe mepBUYHBIX MaTepHaJOB IIPOAHATH3MPOBAHA CTPYKTypa OSKCTPareHUTAIBHBIX
3a001eBaHU )KEHIIVH C HeCIenu(pUIeCKIM BaTHHUTOM.

Kak BuzHO u3 Tabumsr 9, npeobrazanu aHeMus, 3a00I€BaHNA KeTyZOYHO-KHIIEYHOTO TPAKTa,
MOUEBBIBOAAIINX ITyTeH, BocmaauTenbHble 3a6omeBanusa JIOP-opranos. JlaHHbIe, IOTyYeHHbIe B HAIIUX
HCCIIeIOBaHbsX, OBLIM COIIOCTABHMBI C UCCI€LOBAHUAMU APYTHX aBTOPOB [8].
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Ta6muna 9. KonudecrBeHHbIe TOKa3aTeIN SKCTPAreHUTAIBHOM [ATOIOTHY Y KEHIIMH 06C/IeZ0BAHHBIX IPYIII

Bosnesuu AGcomoTHOE 9HCIIO %
Anemuu 38 31,6
Bosesuu xenyn0oYHO-KHIIEIHOTO TPAKTA: 17 14,1
XpOHUYECKUH TaCTPUT 10 8,3
S3Ba xemynxa 4 3,3
XpOoHUYECKUI TAHKPEaTUT 3 2,5
JKemrynoxamenHas 601e3HbB 5 4,1
JncKkrHe3ns XeT4eBBIBOAANINX ITyTeH 4 3,3
3ab0IeBaHN MOYEBBIBOAAMINX ITyTEH: 42 35
XpoHuUecKuii nueIoHePpUT 14 11,6
MouekameHHas 601€3HB 9 7,5
XpOHUYECKUH IUCTUT 19 15,8
3abosieBaHus IbIXaTeIbHOM CUCTEMBIL: 17 14,1
XpoHUYeCKU GPOHXUT 3 2,5
[TaeBMoOHUS 16 13,3
BupycHsle rematuTsl 20 16,6
AprepuanpHas TUIIEPTOHUA 15 12,5
Berero-cocyzaucras JUCTOHUA 6 5
Bocnanutensusie 3a6omesanus JIOP-opranos: 55 45,8
OCTphIe pecIIIpaTOpHEIe BUPYCHEIe 3a00IeBaHusA OoJtee 2 pas B TOZ, 46 38,3
XpoHUYECKHUH TOH3UIIIIUT 15 12,5
Anruna 12 10
Bosne3nu HepBHOI crCTEMBI 5 4,1
Bose3nu rias: xarapaxra 15 12,5
Muonus 16 13,3

Brsozsr:

1. HawubGospmas gacTs Bcex 60IpHBIX ObLTa B Bo3pacte 18-30 yeT, T.e. peIpofyKTHBHOTO BO3PACTa.

2. Yacrora HapylIeHHMH MEHCTPYaJIbHOTO LMKJA y BKIIOYEHHBIX B HCCIENOBAaHHUE >KEHIIMH C
HecrenupUIeCKUM BarTHUTOM ObLiIa BBICOKO.

3. Ilpu umsydeHuum moOKa3aTenel, CBA3AHHBIX C OepPeMEHHOCTHIO, y JXEHIIMH C HeCIenu(pUIecKuM
BarMHUTOM YCTaHOBJIEHO, YTO 4YacTOTa IIE€PBUYHOTO X BTOPUYHOTO OeCIUIOAUSA, a TaKxKe
HeBBIHAIIMBAHUA G€PEMEHHOCTH Y STUX XKEHIIMH JOCTaTOYHO BBICOKA.

4. CTpyKTypa SKCTpPareHWUTAJbHBIX 3a00/I€BAHUM Y JKEHIIMH C HecrelupUIecCKUM BaTMHUTOM ObLIa
pasnuyHO#. XOTA pa3auYHbBIe IATOJOTUU (MOYEBBIJETUTENBHOM CHUCTEMBI, OPTaHOB IBIXAaHUS,
XKeJIyJOYHO-KUIIeYHOTO TPaKTa, HEPBHOM CHCTeMbI) BCTPEYATIHCh C PasHOM YacCTOTOH, ITOKa3aTeIH
OBLIN TOCTATOYHO BBICOKUMHU.
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IIAPBAHA BATHPOBA
KIIMHUKO-AHAMHECTUYECKAA XAPAKTEPUCTUKA HECITEHU®HMIECKHUX BATHUHHUTOB Y
KEHIMWH B PA3JIMYHBIX BO3PACTHBIX I'PVTIIL
Hayuno-uccienoBaTebCKUit MHCTUTYT aKylIepCTBA U THHeKoIoruH, baky, Azepb6aiimxan

PE3IOME

Iers wuccaemoBaHMA - WU3YYNWTh KIWHUKO-aHAMHECTHYECKHE XapPaKTEPUCTUKU OKEHIIMH CO
crenudUIeCKMMY BaTHHUTAMY B Pa3HBIX BO3PACTHBIX IPYIIIIAX C Pa3HBIX CTOPOH.

Marepuansr 1 MeTOAH HcciaefoBanua. Vccmenosanus mpoBogunuck B HayuHo-ucciesoBaTescKkoM
MHCTUTYTe aKylIepCTBa X TMHEKOJIOrMH. B ucciemoBanue 6butn BKIIOUeHHI 120 XKeHIIUH PerpoLyKTUBHOTO
BO3pacTa, y KOTOPBIX OBUI [AMAarHOCTUPOBaH Hecmenuduueckuit sarumaut. OOciefoBaHUe KEHIIUH
TIPOBOJMIOCH IO OOLIENTPUHATOM cxeMe: cOOp aHaMHe3a, BKIIOYAIOIINiA )XaI005bI GOIBHBIX, OOIEeKINHUIECKU I
Y TUHEKOJIOTHMYEeCKHI OCMOTPHI, J1ab0paTOpHbIe, HHCTPYMEHTalIbHble, OAaKTepHOIOTUIeCKHUe HCCIeTOBaHuUA,
pacyeT IIPOBOAUIICI MaTeMaTudecKuM MetozoM. HanGonpmas yacts Bcex 60pHBIX O511a B Bo3pacte 18-30 net,
T.e. peIpOLyKTUBHOIO BO3PACTa.

PesysmsraTl M ux ob6cyxzeHume. Yacrora HapyweHWH MEHCTPYaJBHOTO IUKJIA y BKIIOYEHHBIX B
HCCIelOBaHHe JXEHIIUH C Hecmenu(UYeCKMM BarMHUTOM ObLIa BBICOKOH. Ilpum m3ydeHuMu IOKasarejei,
CBA3aHHBIX C OE€pPeMEeHHOCTBIO, Y XEHIIUH C HeclelupHYeCKUM BaTMHUTOM YCTAQHOBJIEHO, YTO YacTOTa
TIEPBUYHOTO ¥ BTOPUYHOIO GECIIIONUS, 2 TAK)KE HeBbIHAIINBAHMUS OEPEeMEHHOCTH Y STUX JKEHIIUH JOCTaTOYHO
BbIcOKa. CTPyKTypa SKCTpareHWTAJbHBIX 3a00JeBaHUI y JKEHIIWH C HecreludUIecKUM BaruHUTOM ObLia
pasnuvHON. XOTA pa3IHYHble NMATOJIOTUU (MOYEBBIJENIUTENBHON CHCTEMBI, OPTaHOB [BIXaHUA, JKETYZLOYHO-
KHMIIEYHOTO TPaKTa, HEPBHOM CHCTEMBI) BCTPEYAINCh C PA3HOI YacTOTOM, IIOKAazaTelX OBLIM JOCTATOYHO
BBICOKUMH.
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Uterine leiomyomata are the direct cause of a significant health-care burden for women, their
families, and society as a whole. Because of the long experience with the mode of treatment, surgical
myomectomy remains the gold standard for treating reproductive-age women; however, in the recent
years, the wide evolution of less invasive approaches led to a change in the options used by the clinician
to treat symptomatic fibroids. Minimally invasive procedures such as uterine artery embolization (UAE)
are increasingly used to treat symptomatic fibroids. Other alternative treatments are becoming more
diffuse, such as magnetic resonance-guided high-frequency focused ultrasound surgery (MRgFUS),
cryomyolysis, vaginal occlusion, and laparoscopic closure of the uterine arteries. Both advantages and
limitations of these techniques under development must be taken into account, but this wider range of
choices is being increasingly considered for a tailored treatment [1].

Treatment options for fibroids vary - severity of the symptoms, size and location of the fibroid
lesions, the patients desire to maintain fertility - with the ultimate goal of therapy being relief of the
symptoms. As we learn more about the impact of fibroids on fertility, it becomes important for patients
and their physicians to have a toolbox of therapeutic options with viable drug therapies being one of those
tools. To this end, promising drug therapies, their chemistry, mechanism of action, pharmacology, clinical
efficacy and side effects, focusing first on innovative drug delivery approaches, will be highlighted [2].

The development of nanocarriers designed to deliver and protect drug therapeutics (e.g., anti-
fibrotic, aromatase inhibitors, progestins, etc.) is an emerging field. Advances in guided-ultrasound
technology (e.g., human in vitro fertilization where oocytes as small as 3-5 mm are manipulated) [3] make
it feasible to envision utilizing nanocarriers to create a drug depot inside the fibroid by local injection.
Thus, skilled physicians could inject the therapy into the uterine fibroid under guided-ultrasound in an
outpatient setting. This approach would impede diffusion and distribution of the drug away from the
injected fibroid, prolong release, delay inactivation, and therefore reduce the need for repeat injections.
Examples of the most promising thermoresponsive delivery systems are given below.

The effectiveness of conservative hormonal therapy for uterine fibroids and adenomyosis is
constantly discussed. According to most authors, none of the hormonal drugs used can be considered a
means of radical treatment of either one or the other pathology [4,5]. Insufficient efficacy and a high
percentage of side effects of hormonal therapy for uterine fibroids and adenomyosis contributed to the
development of new directions in the conservative treatment of these diseases, which include uterine
artery embolization (UAE) in uterine myoma and selective immunotherapy (SI) in the program of
conservative treatment of endometriosis [6].

The need for alternatives to surgical intervention is very real, especially for women seeking to
preserve their fertility. These options now exist, with SPRMs proven to treat fibroid symptoms effectively.
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Gynecologists now have new tools in their armamentarium, opening up novel strategies for the
management of uterine fibroids [7].

To date, genetic and epigenetic factors, sex steroids, growth factors, cytokines, chemokines and ECM
components have been identified as being implicated in the pathogenesis of leiomyomas [8]. Many growth
factors and also activin and myostatin play a role in the mechanisms involved in the development of
leiomyomas [9]. Of course, estrogen and progesterone and their respective receptors also have a very
significant impact on leiomyoma growth [10]. Recently, Wong et al. (2016) demonstrated that testosterone
was additionally implicated in the growth of uterine fibroids. In vitro studies have also shown that fibroid
development depends on miRNA regulation of gene targets which impact cellular processes [11]. The
initial event that triggers the first stages of tumorigenesis nevertheless involves somatic mutations [12]. In
the past, estrogen was considered to be the major growth factor in myoma development. However, already
in the 1990s, a number of studies reported increased the expression of both progesterone receptor A (PR-
A) and progesterone receptor B (PR-B) in leiomyoma tissue [13].

Very recently, Tsigkou et al. showed that PR-B mRNA and PR-A and PR-B proteins were more
concentrated in leiomyomas than in matched myometrium [14].

Levels of PR-B mRNA in leiomyoma tissue were directly associated with the number of myomas,
but inversely correlated with the intensity of symptoms. Moreover, higher proliferative activity,
demonstrated by proliferating cell nuclear antigen (PCNA) and the mitotic index, was observed in
leiomyomas during the luteal (secretory) phase [15]. There is evidence from preclinical and clinical trials,
as well as from histological and pharmacological studies, that progesterone and its receptors play a key
role in uterine fibroid growth [16].

In a review, Kim and Sefton (2012) described, in detail, the activation of signaling pathways in
leiomyomas by both estrogen and progesterone. Progesterone is able to cause rapid, membrane-initiated
effects, independent of gene transcription, that alter the production of second messengers involved in cell
signaling transduction pathways. The PI3K/AKT pathway is mediated by progesterone which, through its
receptors, can quickly activate this pathway, which is increasingly considered to be a potential promoter
of leiomyoma growth. PTEN, on the other hand, should be considered as a negative regulator of AKT.
Progesterone and growth factor signaling pathways are interconnected and govern numerous
physiological processes such as proliferation, apoptosis and differentiation. Progesterone can modulate the
expression of growth factor signaling proteins and is implicated in the regulation of genes associated with
proliferation and apoptosis, but these genes have not yet been fully identified or studied in detail [16].
There is therefore evidence that progesterone plays a crucial role, but the mechanism by which it promotes
proliferation, the repertoire of genes involved, and how it crosstalk with growth factor signaling pathways
all need to be investigated in greater depth. The recent discovery of stem cells and their paracrine
interactions with more differentiated cell populations within leiomyoma tissue may lead to the
development of therapeutics that temper leiomyoma growth as well as those that eradicate them [16].

Having established the crucial role of progesterone in the growth and development of myomas, we
can modulate the progesterone pathway by use of selective progesterone receptor modulators (SPRMs)
[17]. SPRMs are synthetic compounds that exert either an agonistic or antagonistic effect on PRs. Their
binding allows these receptors to interact with coactivators and/or corepressors, and this is further
impacted by the presence of coregulators in a particular cell type, which will dictate whether an SPRM
acts more as an agonist or antagonist [18]. Hence, the mechanism of action of SPRMs on PRs depends on
their structure and how they alter the PR conformation, resulting in exposure or inactivation of particular
binding domains. Their activity is also mitigated by tissue types and physiological contexts [16].

Symptomatic uterine fibroids require surgical and/or medical therapy according to the severity of
symptoms, age, infertility, wish to preserve the uterus and FIGO classification. Current strategies involve
mainly surgical intervention, such as hysterectomy, myomectomy by hysteroscopy and myomectomy by
laparoscopy or laparotomy. Hysterectomy provides the most effective treatment for fibroids, but is not
appropriate in many cases. The choice between less invasive techniques (uterine-sparing options such as
myomectomy) is guided by the size, number and location of fibroids as well as the personal experience of
the gynecologist and available equipment. Other surgical techniques, such as laparoscopic cryomyolysis,
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is now growing evidence of the crucial role of progesterone in pathways in the pathophysiology of uterine
fibroids by the use of SPRMs. UPA (one member of the SPRM compound family) has been studied in large
clinical trials and its long-term intermittent administration has been evaluated, yielding promising results
for new treatment perspectives. It was found that more than one three-month course of UPA maximizes
its potential benefits in terms of bleeding control and fibroid volume reduction. Hence, depending on age
and symptoms (infertility, bleeding, etc.), SPRMs should be considered an alternative to surgical therapy,
or at least an adjunct to surgery, in some circumstances, as illustrated in the algorithms. In conclusion,
asymptomatic fibroids do not require treatment once the diagnosis is confirmed by ultrasonography or
MRI. Women should be made aware of all available treatment options (medical, radiological and surgical)
and why they may or may not be appropriate. Gynecologists now have new tools in their armamentarium
opening up novel strategies for the management of uterine fibroids.

We have also started research in order to continue the search for alternative treatment methods.
Taking into account the widespread use of zeolite and magnetized water in medicine and their
effectiveness in the complex treatment of many pathologies, we conducted research in the direction of
developing a treatment scheme and conducting clinical trials of their use in uterine fibroids.

Although ion-incorporated zeolite may enhance the antimicrobial properties of dental materials,
the mechanical properties of some materials, such as MTA and acrylic resin, may be compromised.
Therefore, since the decrease in mechanical properties depends on zeolite concentration in the restorative
material, it is generally recommended to add 0.2-2% zeolite by weight [19].

The current study suggested that zeolite formulations could be combined with various materials
used in manufacturing medical devices, surfaces, textiles, or household items where antimicrobial
properties are required [20].

Zeolite significantly adsorbs vitamins B1, B2 and B6 in acid and neutral solutions at 37 degrees C,
already in the first 10 min of the contact. Adsorption was irreversible, but partly reversible after changing
pH from acid to neutral. This is a significant ions competition for adsorption on zeolite in neutral solution,
so no statistically significant vitamins B1, B2 and B6 adsorption occurs, while in acid solution competition
is less, thus zeolite significantly adsorbs these vitamins, although in less degree than in conditions with no
concurrent ions [21]. Zeolites encompass a broad range of biomedical applications, e.g., utilization as
antidiarrheal agents, antitumor adjuvants, antibacterial agents, MRI contrast agents, their employment in
studies on bone formation, Alzheimer’s disease development, and their hemodialytic, drug delivery, and
dental applications [22].

The effect of a static magnetic field on hydrogen bonding of liquid water has been examined by
frictional experiments in this paper. It was found that the friction coefficient was smaller in different
intensity magnetized water than in water, and became larger with the increasing water temperature.
According to the thermal motion of water molecule known to become stronger and thus hydrogen-
bonding gets weaker when water temperature increases, a thermal dynamic effect analogous to the
increase of temperature was assumed, and the frictional differences were probably because of the weak
effect of the magnetic field on hydrogen bonding among water molecules [23].

These discrepancies, which caused controversy for many years, could most likely be attributed to
differences in experimental conditions (the flow rate of the water through the magnetic field, the
impurities in the water, and the distribution of the magnetic field) and other subtle effects (if any) that
which are easily hidden by measurement errors. Despite these controversies arguments, the increased
evaporation rate of water in a magnetic field is a somewhat less disputed phenomenon [24].

This research investigates the shrinkage cracking of concrete, which were mixed with magnetic
water. Magnetic water was obtained by the independent designed magnetizing equipment. Ring-test
method and flat-test method were used to test early-age shrinkage cracking of concrete. Results show that
the strain rate factor () and the total cracking area of unit area (c) of concrete were decreased when used
magnetic water, which means the early-age shrinkage cracking resistance of concrete mixed with
magnetic water is improved than those mixed with tap water. The best increase in early-age shrinkage
cracking resistance of concrete is achieved when the magnetic strength is 260 mT and the length of
magnetic field is 280 mm. Additionally, the compressive and split strength of concrete mixed with
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magnetic water increased greatly. It is also found that the length of magnetic field has direct effect on the
growth of concrete strength [25]. These discrepancies, which caused controversy for many years, could
most likely be attributed to differences in experimental conditions (the flow rate of the water through the
magnetic field, the impurities in the water, and the distribution of the magnetic field) and other subtle
effects (if any) that which are easily hidden by measurement errors. Despite these controversies
arguments, the increased evaporation rate of water in a magnetic field is a somewhat less disputed
phenomenon [26].

The effect of a static magnetic field on hydrogen bonding of liquid water has been examined by
frictional experiments in this paper. It was found that the friction coefficient was smaller in different
intensity magnetized water than in water, and became larger with the increasing water temperature.
According to the thermal motion of water molecule known to become stronger and thus hydrogen-
bonding gets weaker when water temperature increases, a thermal dynamic effect analogous to the
increase of temperature was assumed, and the frictional differences were probably because of the weak
effect of the magnetic field on hydrogen bonding among water molecules [27].

It was found that the activity of glutamate decarboxylase can increase by 30 % in magnetized water.
The mechanism of increased enzyme activity was discussed in the present paper. Such a new finding will
probably lead to some new explanations for the physiological and biological mechanism of the effect of
magnetized water on living organisms, thus providing a new approach to the study of the effect of
magnetized water [28]. Although previous studies with magnetized water have shown promising results
on certain beneficial effects on human and animal health, these studies are very limited and poorly
designed experimentally. The well-designed double-blind studies are seldom found on the subject. Also,
the studies reported are mostly non-controlled observational studies that were performed between 20 and
30 years ago, and few scientists were involved in the area. Thus, rigorous and serious scientific analysis is
needed, utilizing well-designed clinical studies in experimental animals and humans in the future to
confirm the health-beneficial effects of magnetized water [29].

In conclusion, the 8-week intake of magnetized water and zeolite in our study showed very high
effectiveness. From these results, it is suggested that the long-term intake of magnetized water and zeolite
may be beneficial in both prevention and treatment uterine myomas. More extensive studies are needed
to find out the mechanism of action of the magnetized water and zeolite.
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CAMILA FAZIL GURBANOVA, ULVIYA RASIM SHAHMALIYEVA

ANALYSIS OF THE EXPERIENCE OF USING ALTERNATIVE METHODS OF TREATMENT OF UTERINE

FIBROIDS
Scientific-Research Institute of Obstetrics and Gynecology, Baku, Azerbaijan

SUMMARY
The article presents a description of alternative treatment methods along with traditional and modern

treatment methods of uterine myoma. As an innovation, the authors proposed zeolite and magnetized water as
an alternative treatment method in the treatment of fibroids. Taking into account the results of various studies
studying the general medical-biological properties of both substances, the idea of the effectiveness of both
substances in uterine myoma is put forward. Researchers emphasize the necessity of conducting clinical studies
in this direction and have announced that they will continue their work.

Keywords: uterine fibroids, treatment, zeolite, magnetized water.
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SERGO RIGVAVA, MERAB NATIDZE, LIA GUBELADZE, NATIA KARUMIDZE, DALI
GOGIASHVILI, TAMAR TURIASHVILI, LALI KAVTARADZE
SELECTION OF STAPHYLOCOCCAL IMMUNOGENES TO OBTAIN HYPERIMMUNE
POLYCLONAL SERUM
G. Eliava Institute of Bacteriophages, Microbiology and Virology

SUMMARY

Complicated staphylococcal infections: sepsis, meningitis, endocarditis and other requires the
development of new generation biological agent with high medicinal property, devoid of adverse events.
In this direction, development of microbial cell antigen, anti-hemolytic, anti-leukocidin and anti-
hyaluronidase immunoglobulin is promising, which needs staphylococcal immunogene for immunization
of producers. Selection of staphylococcal strains was based on the study of morphological, cultural and
enzymatic activity, determination of sensitivity to novobiocin and staphylococcal bacteriophage. Among
102 laboratory and clinical staphylococcal strains, following were selected: a) high plasmocoagulating,
with hemolytic property, mannitol decomposition and proteolytic property, also St. aureus 24 sensitive to
novobiocin and staphylophage and St. epidermidis 6 strains devoid of the mentioned property; b)
Thermally inactivated staphylococcal strains, due to their stable characteristics; ¢) Staphylococcal: alfa-
anatoxin, PV-leukocidin and hyaluronidase. Mentioned immunogens were used for priming and
immunization of producer-animals (goats). First cycle of immunization has been administered. In the
immune serum, the activity of antibodies against the used immunogens is determined by
immunoenzymatic analysis, based on ,,Sandwich-ELISA® and in passive hemagglutination reaction, using
diagnostic test-systems.

This work was supported by Shota Rustaveli National Science Foundation of Georgia (SRNSFG),
Grant # AR - 18-306.

Keywords: staphylococcus, anatoxin, PV-leukocidin, anti-staphylococcal serum.
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06033530360 3@@60@360 booséoobgo b033@0@006m?>ob @msob 300030@0[)50632)000, 60033@[)03
Séqub 036@3630‘3 oboboomabb [4]. UOQ%owmsmgnéo oGOoagGabob %oémm b30d06)ob 303560
3°3m3ndoggdyemo sbhobbgnemgdo (IgG) Staphylococcus aureus-b 3ocmmggbgdol 3Gogommaggémgbgdady
8030’)00032)[) [3] b@o%0@m3m3360 osqgsdeogbob 33[)603@03 3336036)360 30083°6° Qob33603@3, &Hm3
60@03@363@0 oameosoo @0030@360[} 36)3336300[}00’)30[} @033030 0660836'3(4)0 3od306360b 33d360.
3603000 39360960 3x30mdl 939 3og;306900L 39833390089 [8,1,2].

Qqagobm3ob 80@363@00 3‘3@@030@360360 86030@ 3003300636@0060 3°fj(3°682’°’ 6003@3603
30[)0500636 333@88 36008603336& 1. Bod(bgéonqm b38300303‘3(4m 06006353&7[) 333833@0050
3@060 3360 30[)0@350@06 80300800030@ Bod@g(‘)ogbao. 2. yggemo °600636° ob(%n@gbb 3603363@00306
el Staph. Aureu-oo godmbggyem 3ocmmgqbgddo [4].

8mbb360353@o 036006860[) 3036 QO@BSEO@OO, &Hm3 3od306360 06@38063635 T—U363@n@
03360030b, 0633336 Bo@msosgbob bgg(‘)geoob, (43003@3503 05@3636 03350030(7[) b(boan@oégbob o
3960306039396 3530960l 3o8m 363G mgemgdol.

6060}3@86‘3@0 bo\>o3oq>oo 3 3'3(4)0 OG%SdB“SZ’O bogoémgbb Ubo%émbm, 30@30@3033d0360
boasnéso@m 36330600360[} 3383303350[}, 30600@06 86030@356030 8336@0000 3003@36850@06
6030’)3@06063, 06606000(1)030 608 33300[)333030 336) od@33o bobgé:gg@ aganb [7,6]. 035bonob,
60[)00030@0[)606353@00 UODCBOQ)OO 3™ 3360 qungBogbob 3000008363330 debosgbobo (33300@08060—
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oghogmdol 3dmbg 0dnbyes 36rg3obohgdl gbodgds. domo 3bozowyGo mgolgdos YIgEgdls oo
JLergoemgddg o&lgdyemo dommggbols o hemgLobgdel gobgohEsoemgos [5].
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306mdg30l 3943600 O MOdMGOHMG0YED 360dh0 3980 S6LgINmo Igomegdel godmygbgdem.

3°3m3gemggoms  3Gmiglde  dglbogemocmo 102 3¢o8ocob dotomoe  60d0b-0ng0Lgdgdal
3omgomalBobgdao 396Bgnem 0gdbs 30 (oo, oo mExal St. aureus 24, beaeme St. epidermidis 6 3¢yo3o.
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8603363@003060 806[}5303360 oquoango 33[}503@0@ 36080530 033(4233603@0 od@o3m50b
30533635@3630 (Bbéoqm 2), 6)08 St. aureus 3006) Séomémeod)gbob @o%obao, bmeséob
3006)06)363@0 bobb@ob 3@0330[} 38@3@36030, 306060[} q;géagsooeoobo ©d 36)00@300@03‘36
golgogddo  sobobo.  obodbyemo  mogoligdyégds  St. epidermidis  dodgdolboedo  °& ool
Qoaoboboomgbg@o, 608 Bomo bobgmbéo:;o 33m360@860b 30306036863@00.
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epidermidis 6 dodocoob Igerdbmdoorg 4, é9B3alihgbhyemo 2; bhogoemmagogolb dodoto St. aureus 24
30030@06 386660060063 oQamBGQO 13, oéoaaédsmbooég 11, boo@oo St. epidermidis 6 3@080@06
3666600600(4)8 -1, oéoaaédﬁ;mbooé)g -5.
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30[)03(4)0 33308Q30060300b égodeooao 380@6060 - 1160 - 1:320. oGOobOo%oQJoo 3™ 3360
OGOOUBSUQSBO obob 600630@36 36)0030 806[}03@336‘3@ odso 033600033(4)38603@0 880000@00’3
(immunoenzyme method). 3993930 0o6930LhHE0GHgdME 04bs 031bm3g6dgbhnem Gocgedg Sunostik
SPR-960. 033600033(4)336(93@0 oGoqm&vlj ﬁobo@oégb@oQ 8080030336300 6)8063600: Anti-Goat IgG
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30b3@30m 50-390 68/3@ Bo@oéabn@oo 08‘3600038(4)33600@0 060@080, doéooooq: ,Sandwich-ELISA“-
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SAMSON MGHEBRISHVILI!, LEVAN MGHEBRISHVILI !, IRINA BARBAKADZE 2, NANA KIPIANI!
THE ROLE OF MOTIVATION DURING THE ORTHOPEDIC TREATMENT OF PARTIAL
SECONDARY ADENTIA
IThilisi State Medical University; 2Ivane Javakhishvili Tbilisi State University; Tbilisi, Georgia

SUMMARY
During the orthopedic treatment of partial secondary adentia, when there is a necessity to make
removable partial dentures, a prosthodontist should find out the motivation of the patient to decide
whether to make the above-mentioned appliance or not, because motivation is one of the important
factors for the adaptation of the patient to the removable dental orthopedic appliance. Thus, this approach
ensures satisfactory results of this orthopedic treatment.
Keywords: Motivation, Orthopedic Treatment, Partial, Secondary Adentia
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NATO KORSANTIA ', NINO KORSANTIA?
ORAL LEUKOPLAKIA IN CHILDREN, CLINICAL CASE
1 TSMU Department of Dermatovenereology, 2 TSMU Odontology Department, Tbilisi, Georgia

SUMMARY

Leukoplakia is a disease of the oral mucosa, accompanied by increased keratinization of the
epithelium and because of this it’s thickening. Although in most cases it is asymptomatic, it is a
precancerous condition and necessarily requires the consultation of a dermatologist and dentist.

The paper presents a clinical case - a 10 -year -old boy with a leukoplakia area on the right surface
of the tongue. The diagnosis was confirmed on the basis of a clinical picture and cytological study. After
the course of vitamin A therapy, electrodestruction was performed. After 1 year there was no recurrence.
The patient is warned of possible recurrence and was given advice.

Keywords: oral leukoplakia, tongue, clinical case
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ZURAB DZIDZAVA, MANANA GIORGOBIANI, EREKLE MOSIDZE
THE PECULIARITIES OF THE POSTOPERATIVE MANAGEMENT
OF ESOPHAGEAL ATRESIA
L. Tsitsishvili Children’s New Clinic, Tbilisi, Georgia

SUMMARY

The objective of all submissions is to study patients with esophageal atresia, discuss and evaluate
their long-term outcomes, which can be achieved in an open space, and the preference of patients with
esophageal atresia for operative management and rehabilitation.

Observing visitors, about their peers, patients with a diagnosis of esophageal atresia do not have
developmental delays compared to others. 32 patients aged 1 to 8 years who underwent surgery for
esophageal atresia between 2013 and 2021 were studied.

Keywords: esophageal atresia, operative management, rehabilitation
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RUSLAN BOLKVADZE, KAKHABER KASHIBADZE, ZURAB CHOMAKHASHVILI,
ALEXANDER TSALUGHELASHVILI, IA TANDILAVA
MODIFICATIONS TO TYPICAL SURGERY TECHNIQUES FROM A LIVING DONOR TAKEN
DURING ORTHOTOPIC LIVER TRANSPLANTATION
Batumi Shota Rustaveli State University; New Vision University of Tbilisi

SUMMARY

To improve the typical methodology of liver transplantation, the authors developed changes: first
of all, it was established that during orthotopic transplantation of a liver taken from a living donor, biliary
complications are mainly formed in those patients in which knotted sutures were used in the creation of
bilio-biliary anastomosis, therefore, in recent operations, we used continuous sutures, which reduced the
number of complications by 9%.

In the second case - when it was not possible to mobilize the bile ducts of sufficient size, we used
the following changes in the methodology: we picked the longest section at the base of the small intestine
and prepared a 10-15 cm loop of the intestine for resection.

After the mentioned above, we made a window in the transverse mesocolon so that we had a loop
of the resected and end-stitched intestine in the resulting defect, while maintaining the nutrition of the
section of the resected intestine. In the later stage of the operation, at one end of the intestine, we sewed
the donor's and the recipient's bile ducts with continuous sutures from both sides, and at the other end
we sewed the recipient's common bile duct.

We closed the "window" in a transverse mesocolon so that there was no pressure on the blood
vessels of the resected intestine. Taking into account the recommendations mentioned above, 3 surgical
operations were performed. But after the operation, the period during which various biliary complications
are formed has not yet passed, so we consider it too early to discuss the usefulness of the proposed practical
recommendations.

Keywords: orthotopic liver transplantation, typical surgery techniques, living donor
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Arterial hypertension (AH) still remains as a major risk factor for stroke and different
cardiovascular complications [9,17]. A new insight for the successful treatment of AH is associated with a
new target involving in the regulation of arterial pressure (AP) [3,6]. Studies provide evidence [5,10] that
epoxyeicosatrienoic acids (EETs) cause vasodilation by activating [14,22] the smooth muscle large
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conductance Ca2+-activated K+ channels. EETs are implicated in the regulation of arterial pressure,
including vascular endothelium, heart and kidneys [12,13,20]. They improve vascular endothelium
function in hypertensive animals [9] with reduction of inflammation and increased Na+ elimination
prevented AH [16].

The vasodilatory action of EETs decreased by an enzyme soluble epoxide hydrolase (sEH) to less
active compounds dihydroxyeicosatrienoic acids (DHET), limiting their pharmacological activity
[7,11,25]. In last years a great interest is directed to compounds providing sEH inhibitory properties to
prolong EET's vasodilatory effectiveness and enhancing their antihypertensive potential, as well as to their
new pharmaceutical formulation.

From solid oral dosage forms, orodispersible tablets are convenient to use, as they disperse and
dissolve in the oral cavity without taking water. Most often, disintegration of orodispersible tablets (ODT)
in saliva does not exceed 10-30 seconds. They can be taken not only by patients with difficulty swallowing,
but also travelling people who do not have direct access to water while taking the medicine. Taking fast-
dissolving ODT is also proper for the elderly and bedridden patients who have difficulty taking the drug
orally due to impaired swallowing. ODT that dissolve quickly in the mouth are especially important for
patients with arterial hypertension. In the last years, fast-dissolving solid formulations have become
particularly popular, in which the effect of rapid solubility or disintegration is achieved through the use
of special excipients or special technological methods [21,23].

Based on literature data and our pharmacological studies, it has been revealed that the plant origin
phenolic compound - Apigenin, has the ability to inhibit soluble epoxide hydrolase [18,19].

The purpose of this study was to evaluate the influence of Apigenin on hemodynamic indices in
hypertensive animals and development the formulation and technology of Apigenin ODT based on
biopharmaceutical studies.

To achieve this goal, we set the following tasks:

*To investigate antihypertensive potential of apigenin in experimental model of arterial hypertension
(AH).

* Determination of physico-chemical and technological properties of active pharmaceutical ingredients
(APIs);

* Determination of the formulation of apigenin orodispersible tablets based on biopharmaceutical studies;

* Development of apigenin orodispersible tablets technology based on technological studies;

* Evaluation of the prepared orodispersible tablets.

Materials and methods. Pharmacological Experiments were carried out in male unanesthetized
Wistar sham-operated (SO) and hypertensive (two-kidney, one clip) rats weighing 200-250g. Both models
were created under pentobarbital-40mg/kg i.p. anesthesia. Animals were in the study after 4 weeks of
development of AH. Hemodynamic parameters were measured by noninvasive “tail cuff” method using
computerized device “Neurobotics” allowing to obtain systolic, diastolic pressure and cardiac rhythm.
Apigenin (5mg/kg) solution i.p. was administered in both group of animals during 2 weeks. Statistical
analysis employed analysis of variance (ANOVA) and student’s test with significant at P<0.05. Results are
expressed as the mean + SEM.

The following materials have been used during investigation: Active pharmaceutical ingredient
(API)- Apigenin, was purchased from Dalian launcher fine chemical co. (China), Prosolve SMCC HD90
was purchased from JRS Pharma (Germany), Kollidon® 30 was purchased from BASF (Germany),
Mannitol was purchased from Dalian launcher fine chemical co.(China), Sodium Stearyl Fumarate was
purchased from Jiangxi Alpha Hi-tech Pharmaceutical Co., Ltd. polyethylene glycol — 6000 was purchased
from carl Roth Ltd. (Germany).

Residual moisture content of API was determined by using an automatic humidity detector (MS-
70) at 105°C. The moisture content in the study sample was determined by achieving a constant weight.

To evaluate the fractional composition and morphological properties of the powder (size, shape,
surface relief) we used the method of Direct Optical Microscopy with visible light.

1 mg of the substance was placed in a clean, pre-degreased glass jar and added the immersed liquid
(dimethicone, mineral oil). The powder is suspended in the liquid with a spatula until the solid particles
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are equally distributed in the liquid. Then the micro particle is covered with a glass so that air bubbles do
not hit. The samples are examined under a microscope Axio Observer. Z1 Carl Zeiss (Germany) and the
lens (A-Plan 10x/ 0.25 Ph 1.) is used to measure the particles size of the test substance.

Determination of dispersion was performed through sampling analysis. The flowability of API was
determined by measuring the powder flow rate and the angle of inclination using the device ERWEKA
GTB (Germany).

The angle of repose was determined by using protractor, which is the angle between the cone
formed from the friable material and the horizontal plane. The bulk density of the API was determined
using with ERWEKA SVM 223 (Germany). Thickness of tablet was measured by using electronic vernier
caliper (Mitutoyo, Model CD-6 CS, Japan).

For weight variation, twenty tablets were selected randomly after compression and the mean
weight was determined using analytical balance. None of the tablets deviated from the average weight by
more than +7.5% (USPXX).

Crushing strength parameter of ODT was measured using ERWEKA TBH 125 (Germany) testers.
Friability was determined using TAR 220 ERWEKA (Germany) following USP Pharmacopoeia (reference
of the USP pharmacopoeia), rotational frequency at 20 rpm for 5 minutes.

Wetting time. A piece of circular tissue paper (8cm) folded twice was placed in a Petri dish
(Internal Diameter = 9cm) containing 10 ml of buffer solution simulating saliva pH 6.8. A tablet was placed
on the paper and the time taken for complete wetting was noted. Three tablets from each formulation
were randomly selected and the average wetting time was noted.

In vitro dispersion time of prepared tablet was done by dropping the tablet in 10 ml measuring
cylinder containing 6 ml of simulated salivary fluid (pH 6.8). Time required for complete dispersion of
tablet was measured.

Results. Apigenin in hypertensive (HR) animals after i.p. administration during 2 weeks (5 mg/kg)
revealed hypotensive effect by decreasing systolic (-22.4+5.2mmHg) and diastolic (28.0+6.4mmHg) AP vs
SO rats (-10.6+2.2 mmHg, P<0.05) and (14.5+2.8mmHg, P<0.05) respectively, associated with reduction in
cardiac rhythm in HR from (430+10.8 to 402+8.2 beats/min) and SO animals from (405+6.5 to 393+5.8
beats/min), respectively (P<0.05)

On the first stage of technological research, the physical and technological characteristics of the
active pharmaceutical ingredient were determined. The results are given in Table N1.

Table N1. Results of physical, chemical and technological characteristics study of Apigenin (n = 3)

Physical, chemical and technological characteristics Results of study
Description Yellow powder
Particle shape and size spherical, 230.24-261.34 um
Flow rate g/s 5.02
Angle of repose ° 25.22+1.14
Aerated bulk density, g/sm? 0.342+0.05
Tapped density g/cm? 0.492+0.12
Moisture content % 2.78+0.17

The data in Table (N1) shows that the friable of the apigenin substance is high, represented by
small particles and the degree of particle density is optimal. To prepare apigenin orodispersible tablets, we
used a model formulation of ODTs selected by artificial intelligence (Table N2), which is a ready-made
composition for the preparation of ODT containing various active pharmaceutical ingredients.

Table N2. Optimal formulation of ODT modeling tablets predicted by INForm® Artificial Intelligence

N Ingredient Value %
1 Prosolve SMCC HD90 47.5
2 Mannitol 45.0
3 Kollidon 30 6.5
4 Sodium stearyl fumarate 1.0
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Apigenin orodispersible tablets were prepared by using melting method [2,24]. The apigenin
content in all formulation was 50 mg. For the preparation of ODT tablets by melting method, Sodium
starch glycolate was used as superdisintegrant. It was prepared 5 formulations for the preparation of
apigenin orodispersible tablets. The results are given in Table N3.

Table N3. Composition of Apigenin orally disintegrating tablet formulations

Ingredients (mg)
Formulation | Apigenin | Sodium Palyethilen Prosolve . Kollidon Sodium
code (mg) starch glycol-6000 SMCC | Mannitol 30 stearyl

glycolate Y HD90 fumarate

F1 50 8 92 47.5 45 6.5 1

F2 50 10 90 47.5 45 6.5 1

F3 50 12 88 47.5 45 6.5 1

F4 50 15 85 47.5 45 6.5 1

F5 50 17 83 47.5 45 6.5 1

The technological process of preparation of tablets consists of the following stages: preparation of
raw materials, preparation of tablet mass, tablet-making, packaging of finished products.

All ingredients according to the formula were accurately weighed and passed through 60 and 100
mesh sieve and mixed geometrically for 2-3 minutes. This physical mixture was placed into high shear
mixer for about 45 minutes at a temperature of 55°C.

For preparation of tablet mass, high shear mixers are utilized, where the product temperature is
raised above the melting point of the binder by a heating jacket or by the heat of friction generated by
impeller blades. The tablets were produced using a single punch tablet eccentric type of press, by pressing
- using 8 mm punch, with a compressive strength of 20 kg/cm?.

We evaluated the quality of the tablets according to the physical and technological parameters
[1,4,8,15]. The results are given in Table N4.

Table N4. Physical properties pre-sublimation and post-sublimation of orally disintegrating apigenin tablets

Formulation | Average Thickness Mechanical strength Disintegratio | Wetting
code Weight (mm) Friability Crushing n time (s) Time
(mg) (%) strength (kg) (min)
F1 248.5+0.7 | 99.89+0.02 0.3 £0.15 9.8+0.01 201.73+0.02 2.6
F2 245.6+0.4 | 99.63+0.07 0.4 +0.08 9.1+0.03 172.37+0.01 2.3
F3 246.9+0.6 | 99.40+0.12 0.5 +0.34 8.5+0.04 129.58+0.05 2
F4 247.2+0.7 | 99.15+0.08 0.7 +0.32 7.4+0.02 70.36+0.04 1.6
F5 249.2+0.7 | 99.10+0.08 0.8 +0.20 6.7+0.02 21.36+0.04 0.8

The results of the study (Table N4) show that the strength of apigenin orodispersible tablets
decreased in parallel with the increase in the amount of Sodium starch glycolate, but remained within the
acceptable limits, not less than 3.6 kg/cm?. One of the most important factors of using ODT is the rapid
action, which is related to the disintegration of the tablets. In this respect, Sodium starch glycolate as a
disintegrating agent 17 mg is better than another amount. In addition, a correlation was found between
the concentration of the disintegrating agent and the dissolution of the orodispersible tablets, 17 mg
Sodium starch glycolate is optimal amount per tablet. The higher content of disintegrating agent, the faster
the tablet disintegrates is, disintegrants pull water into the pore and reduces the physical bonding force
between particles. Disintegration time of tablets ranged from 201.73 to 21.36 sec. It should be noted that
the disintegration of tablets is directly correlated with their strength (Tab.4), the stronger the tablet is, the
more time it takes to disintegrate.

Conclusion: Our results suggest, that plant origin phenolic compound Apigenin with potential
soluble epoxide hydrolase inhibitory activity may provide vasodilatory effect revealing significant
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antihypertensive potential being promising agent for the treatment of different hypertensive states.
Developed formulation of apigenin orodispersible tablet based on melting method of technology is

characterized with rapid disintegration especially in sodium starch glycolate containing formulation — F5,
allowing predictable its rapid absorption into systemic circulation for providing desirable hypotensive
action.
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HUKO ITAITHAIIIBHJTH?, AJIEIITA BAKYPH/[3E!, HUKOJ/IO3 I'OHT'A/[3E?,
JIAIITA BAKYPHJ3E', MAPHAHHA JIAH/[HH ITEPEC?
COCTAB U TEXHOJIOT'A OPOJUCIIEPCUPYEMBIX TABJIETOK AIIUTEHVHA C
TIOTEHIIVAJIBHBIM AHTUTUITEPTEH3UBHEIM JEMCTBUEM
| lemrapTaMeHTHI papMalieBTUIeCKOI TeXHOIOruy, Tounucckuit I'ocymapcrBeHHbINH MeguinHCKII
Yuusepcurer, Tounucu, ['pysus; 2/lenmapraMmeHTsl papManyuy 1 papMaleBTHYeCKUX TEXHOJIOTUH,
Yuusepcurer Canrparo-ge-Kommnocrena, Cartsaro-ge-Kommocresa, Mcnannus. 3/lemapraMe T
MeAMIVHCKOH dpapmakosoruu, Tounucckuii ['ocymapcrBennsiit Megunnackuii Y HuBepcurer, ['pysus;

PE3IOME

AprepuanpHasd TUIIEPTEH3UA  ABAAETCA Haubojlee  PAaCIPOCTPAHEHHBIM  XPOHHYECKHUM
3aboeBaHMEM, B DKOHOMHYECKM PasBUTBIX CTpPaHAX, BeZyIIMM K XPOHHYECKOH WHBAIMAHOCTA WU
JIETaIBHOMY HCXOZY.

B mocremmue romsl BHHMaHMe HCCIefoBaTeleidl ObUIO COCPeJOTOYEHO HAa BBIABIEHUU HOBBIX
SH/IOT€HHBIX BEIIeCTB, YYAaCTBYIOIIMX B MeXaHM3MaX Ba3OKOHCTPHUKIMM M BazogWIATanINH. B sToM
HaIIpaBJIeHHU O0Co00e BHHUMAaHWe VeNdeTCs COCYZOPACIIMPAIONIUM IPOLYKTaM SIIOKCUT€HA3HOTO
MeTab0IM3Ma, TAKUM KaK SIIOKCHAHKo3aTpreHoBble Kuca0Th (DDTK), KoTopsle GRICTPO IpeBpamanTcsa B
opraHu3Me B MeHee aKTHUBHBIE MeTaOOIUTHI - SUTHAPOKcHdiiKko3arpuenossie kuciaors: (AT'DTK), moz
BIUsHHEM depMeHTa PacTBOPUMOIi aroxcuy, ruapoiasst (pED).

B nuTepaTypHBIX JaHHBIX OMOJIOTMYECKU aKTUBHOE BEIeCTBO PACTHTEIBHOTO IIPOUCXOXKIEHHUA —
JIIOTEOJIMH 00JIaZlaeT CIIOCOOHOCTBIO MHTMOMPOBATh AKTHBHOCTH PACTBOPHMOI SIIOKCUTHUIPOJIA3BI, ITO
CIOCOOCTBYeM  IIPOJIOHTHPOBAHUIO cocyzopacurupsiomeit aktuBHoctn OJTK. Ilpu sneuenun
apTepuaabHOM TUIIEPTEH3HH O0CcOo00e BHUMAHHE YeIIeTCA BO3MOXHOCTH OOJBHOTO HCIIOIB30BaTh
Ipenapar CaMOCTOSTeNbHO, 0e3 KaKUX-Iub0 JOIOIHUTENbHbIX MaTepHaloB (BOIBI, LINPHUIA U T. I.) U
6pICTPOMY ZEHCTBHIO.

Ha ocuoBanum (apMaKoIOTMYECKUX WCCIeLOBAaHUN (PeHOTbHOE COeJNHEHHE PACTHUTEIHHOIO
mpoucxoxgeHus pOl MHTMOUTOp -alWreHWH, YCHJIMBAf COCYZOPACIIMPAIONIYI0 aKTHBHOCTE OOT,
OKa3bIBaeT 0JIATOTBOPHOE BIMAHME HA IIOKA3aTeIu IeMOAWHAMUKU U YyBCTBHTEIBHOCTH Oapopediexca
IIPU TUIIEPTOHUYECKOI OO0JIe3HHU, ABJIAACH MEPCIeKTUBHBIM CPeJCTBOM JIS YJIyYUIEHUS COCTOSHUA IIPU
Pa3IMYHBIX CEPAEeYHO-COCYAUCTHIX 3a00/IeBAHUAX.

Ha ocHOBaHMM HCKyCCTBEHHOTO UHTeJZIEKTa X OmodapMaleBTHYeCKUX MCCIeJOBAaHUI
paspaboTaHa TeXHOJIOTUA Ta0IeTOK allUTeHNHA, JUCIIEPIUPyeMbIX BO PTY, CyOIMMAallMIOHHBIM METOLOM.

IToxazaHo, 4TO TabMeTKM almWUTeHWHA, AMCIIEPTHpPyeMble BO PTy, II0 Ka4eCTBy COOTBETCTBYIOT
CTaHJAPTHBIM TpeOOBaHUAM. VIcronb30BaHMe HATpHUA KpaxMal IJIMKOJIAT B KadeCTBe Pa3pBIXIUTEIIST
obecIieyrBaeT yCKOpeHHOe BCAChIBAaHME BOIBI B TAOJIETKY, YTO CHIDKAET CIILY CBA3H MEXAY YaCTHIAMU U
BBI3BIBAET paciaz TabJIeToK.
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NIKO PAPIASHVILI!, ALIOSHA BAKURIDZE', NIKOLOZ GONGADZE'?,
LASHA BAKURIDZE', MARIANA LANDIN PEREZ?
FORMULATION AND TECHNOLOGY OF ORODISPERSIBLE TABLETS OF APIGENIN WITH
POTENTIAL ANTIHYPERTENSIVE ACTION
'Departments of Pharmaceutical Technology, Tbilisi State Medical University, Tbilisi, Georgia;
2Department of Pharmacy and Pharmaceutical Technology, University of Santiago de Compostela, Spain.
3Departments of Medical Pharmacology, Thilisi State Medical University, Tbilisi, Georgia

SUMMARY

Arterial hypertension is the most common chronic disorder in economically developed countries
leading to chronic disability and lethal outcome.

During the recent years the attention of the researchers was focused on identifying new
endogenous substances involved in vasoconstriction and vasodilation mechanisms. In this direction special
attention is paid to vasodilating products of epoxygenic metabolism such as epoxyeicosatrienoic acids
(EETs), whose rapid conversion in the body into less active metabolites such as dihydroxyeicosatrienoic
acids (DHETS) is promoted by enzymatic epoxide hydrolase (sHE).

According literature sources biologically active substance of plant origin — apigenin has the ability
to inhibit sEH action, promoting the prolongation of EETs vasodilating activity. In the treatment of arterial
hypertension, special attention is paid to the ability of the patient to use the drug independently, without
any additional materials (water, syringe, etc.) and rapid action.

Based on pharmacological studies plant origin phenolic compound sEH inhibitor-Apigenin by
enhancing EETs vasodilatory activity provide beneficial effect on hemodynamic parameters and
baroreflex sensitivity in hypertensive state being promising agent for improvement of different
cardiovascular disorders.

Based on artificial intelligence and biopharmaceutical studies, the formulation of apigenin
orodispersible tablets and its technology was developed by sublimation method.

As it was shown ODT of apigenin meet standard requirements in terms of quality. The use of
sodium starch glycolate as disintegrant ensures the accelerated absorption of water into the tablets, which
reduces the binding force between the particles and causes the tablets disintegration.

Keywords: Arterial hypertension, Apigenin, Orodispersible tablets.
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NATALIA CATHERINE HARGREAVES ', RAMAZ KHETSURIANI ', MANANA ARABULI-
TCHLIKADZE', ANZOR GOGIBERIDZE ', NODAR MITAGVARIA?
ULTRASTRUCTURAL CHANGES IN THE PENUMBRA OF THE LOCAL CEREBRAL INFARCTION
IN RATS DURING THE FIRST TWELVE HOURS
'Department of Human Anatomy, TSMU, Tbilisi, Georgia;

21. Beritashvili Institute of Physiology, Tbilisi, Georgia

SUMMARY

We studied changes in the ultrastructure of synapses and myelin nerve fibers that develop in the
penumbra in 4 and 12 hours after modeling infarction in the frontoparietal cortex in rats. Ischemic stroke
was induced by injection of a photosensitive dye into their bloodstream followed by illumination of the
brain surface with a halogen lamp. Visible ultrastructural changes were observed in the penumbra zone,
namely in the axodendritic and axospinous synapses; they consisted in polymorphism and disorganization
of synaptic vesicles, mitochondrial swelling, swelling and vacuolization of the postsynaptic fragments of
dendrites, and shortening and osmiophilia of the active zone. In the presynaptic terminals, clear-cut signs
of transformation were not observed during the first 12 hours. It indicates the necessity of early treatment
of strokes.

Keywords: local cerebral infarction; penumbra; synapses; myelinated nerve fiber
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onUQ)(bob “Rose Bengal” 30)@8@33, 6003@0[) OGQUBoégbo b@gbo bobb@ob 6030@30 %oo@oobgsbo—
honeo Lomgdogol dgygoboo o 0og0L hgobol Bgrodoéol dgdgmdo oemydabsznom doemmggbyéo
booyéolb 39339md0m. 0emyd0bogoal/gobomgdol dgwgasw vdhegotgdnmoe Lowmgdsge Boer3mddbols
domommegogdhone 9obgdool oozoemgdl, Gmdemgdey 0639396 gbrommgemondol oBoobgdol,
0GmIdm30hgd0b googdhonégdol o 536930;300U, bvdmmmme 30 6HMIdol Bo63mddbol [6].

08 dmgemol 13060hgbmdss 3emebo3néo 3Gogdhe 30l vboemmgeno mEmIdgdal Bo6dmddbals
bgemdgbymos; 935Lmsb gemoce, ©wbodbyemo Imegme 3o6Hegos O Hg3EMEY30gd0E. dgmmeo
boloomeogds odommo 3o6008gemmdom, gobomgdymmo 3mbol oéggemog dosemyto Lobbemdotmggdol
Lgemggheyéo ™ 3emnBooob godmdebotyg [3,10]. Eodcogbowoy Rggbogol (36mdacmos, >&LGdmL
dbmmmme ghmo bodmdo gormoggqedo  396mgobo  gmhmmEH™mIdmBmo  0bogeédihel 393093
dmbogmemmgonéo > 3bmpgmdogmme  33emoemgdgdel  33emggolorsk o 3033069800
(99U396039b¢memo 33emg39%0 gobbmEzngemes 0bogoérdiol Bmemgemodgdacsb 4 o 12 Losxmdo) [7].
0b0dbyemo 33cmg30 3063900, EmM3gemo(3 9dwgbgds BmEamemmmgeno (33emocmgdgdal, 396dmee 30,
M 30060 (396090600mE0 0bagetghol 396136l 8mbodo Loboogbgabo o Bogemobyé bgtgyem

Bmé 3003630 606300006)35‘3@ U@Géobgénd@a@n@o 33@0@0506&) 33[)603@0[} ‘303(4)00 @300@360,
Qém%g—@03m3oQ353@o 8db33603360360b 33333006000, oqanaoSQBoob @0[)6‘3@330@06 4,12 Lon-3do.

3oloemgde e Igormeegde. 33emg3980 gobbmzngams sboemgodies, mgme, 9dLdgendgbhnem
30(4)000633?)33 Bmboon 150-200g. 0db3360336®‘3@0 800@3@0 80300986863@0 odso 336)366)0@‘36)
(LgbLmBmpmEymo) Jgégdo obagotrghol godmBgggol doBboo [4], (3969060cmYE0 HEMIdMBo
393mBggnemo ogm ggmdmgdodoyéo 8gommeeol 89339moom. 39¢o80bolb blbo&oa sbgbmgBoal 393cog3
00300(4) 3060’)0830630 2-3 530’)0[} 806303@005030 37°C 0333860036033 333803@‘)0’ 030)(50)[)86[)0003(4)0
Logdogel - Rose Bengal-ob blboéso (0,13 8cm 0,75% blbotro 100 g BmboBg). sbemggemgdo dmomoglgl
b(bg(‘)gmo\)d(iJo 3‘3(42 03060030 o 036(*:600)3060300@‘360 3363660@360 dgédob 0@38060300 /
606000360 303@06068«)6@0 60 GUooob 806303@006030 250-3¢ 30@0’)836360 6000‘360[) 8033300300’)
99U3mBo3oé  0ogolb domoBg ™m3hozG-dmgmgobo 3089l godmygbgdom (osdghte 2 33);
396000980b Loddemog&ol Lodmemmm Lod 3365039 (029500 Joemob Bgo3068g) - 64 g/l

30800 06HMIdBo6H3Mgdbol Joboayqlhoos oBym  olboggdowsb 30 6ymde o
3936dgmd osbemmgdom 4 Lo [6] gobdogemmosdo. mogal (hg0bol oBoobgdyem Jumgoeml oggb
6033907000 3061L0b g3mEs, Locos(; 039300 yggemodg Ighoce godmbodyemos 3obomgdnem doodmdo oo
36390090 dodegoodg 3dbgd8g 3emgdoe 0bhgblogmdom (Ly. 1v). LogmbhEmenm  $3nedo
3obbmGz0gmmd 03039 3Gm3gEngoe, Gmgmby 9dL3geedgbimemmo (sbemggemgdol dgdmbgggedo,

606@0 o3md)oob36bod)onéo onSBo:;ob oSgdBoobo, 60033@03 306033@363@0 odGo 03033 30033@0060[)
0308000@0060360 blbo&oon.

33@330[)0030[) 80[)0@330[) QQSBO 3oobq)o 0@330603(70[) Qobénq;gboqu 4, 12 Looodo,

Hgboboaoon. n@@@bb@@nd@n@n@o 33@0@353&7[) 33[)603@0[) 803600 6065006(303@@0

bo3m6®6mqmo o 3db336033603@0 3&)030[) Bbm33@360b (ooooooogn@ 3330330 -4 30(43000630)
ongmg%oo 33@03060[} blbo&oo - 06(5(4)0 306@00@0 336%3300 2.5% 8@0@060@@330@000 0.01 M

ogmbogohyol dyo3963e (pH 7.4) 15-20 6ol gobdogemmdsdo.

999093, 3obbmGzogmd og0L doemal  gdldmBozos o 0bagotrghol Bmbol oéggemog
omgdnmo dgédol Jocg boboemgdo (osbemmgdoo 2 33-0l 8mdol g3oergemgddo) dmgocmogLge
®b3oydol hghemdbool (OsO4) ;303 (4°C) 2% blbo63do 2,5 Losmol gobdogemmosdo. gaobmemalo oo
033(50060[) bbsoégbob 3306@ 30068360(4:030030 @SBOQéQOOBoob 333@86, 60333360 Bo3obbom
o&0emeohdo, boymggmmomome vmootrgonemo dgomeal dobgogoo.

obooemgoo (40-50 63) c008Bocod Y90 3rmhmdol (OmU2, Reichert) 89dg9mdom, boenm
0Y300L 30 Eoh 006 (Pb) 3mbh&slihoérgoel 3gdcoga, 3obbmezogmmed domo 3o8m 33emggo JEM-100B coo
JEM-100CX gemgddhtrmbyemo 8036mb 303900 308mygbgonc (JEOL, 003mboo). mommgygemo (3bmggemol
d9dmbgg30d0 Lemonegdol BHomegbmds oym 25 o mommgnmo 31530l dg98mbgggado gobbmezngemeos
100 bemoocoob sbsemodo.

3900939%0. 9JL396039b¢tmemo Boérg300096 4 Lovmal 3989z 0030l (h30bol cmm 3oemyéo 0dgdoals
Bmbol 0éggmmog, 0emydoboool 8mbode, odbmgb®otmmo o odumb3ebmBnto  Lobogligdol
dbmeoyhnéo 3Gogemgbmds, olggg Gmgmey odbmbmdognéo  Loboglgdo 396m3dcsl  Bmbodo
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TINATIN KUTUBIDZE, EKA NAKHUTSRISHVILI, NINELI CHKHAIDZE
AUTOIMMUNE NEUTROPENIA AND JLA: LATE OUTCOME OF COVID-19?
Thilisi State Medical University, G. Zhvania Pediatrics Academic Clinic

SUMMARY
Herein we are presenting unusual case of severe neutropenia and JIA in a child. To our
understanding, in this particular case, maternal Covid-19 caused an unusual presentation of neutropenia
and JTIA, with very high ANF. The role of neutrophils in pediatric rheumatology is an understudied field
but is receiving increasing attention. Although clearly implicated in JIA, the specific contribution of
neutrophils to pathogenesis and the use of neutrophil activity as biomarkers require further study.
Keywords: Covid-19, neutropenia, JIA

bgodermagommgdo y3gemedg 3Eogommopbmgobo  mobroymemomo 0dnbyho  go3gdhmErgdos
Lobbemol  803mg;393980 o ogdgor  Loggobdm  Ememo, Gmgmey 3oL3obdemol o330, olggg
OHobogdom 36m(39Lda. bgohErmazoemgdo d;mobmgoggb boBoems 398L ogogmzodmBol 380m o 3emoggb
30 36mdg8L gbgg0ma o 560yobgg0mo 399406083980l Bgdmddgogdoa [1].
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(ANC) 9650l godmmgemmomo 35603ghE0, Emdgemo(; gaandbgde bolbemol mgmo 1369980l doemnsb
omgbmdcl, bgohmagocmgdol  3Gm3gbhe  BomEgbmdsl o RbofdoGmgosbo Yitggdel
36Emgbhm Gomgbmdsl 3o;309b¢hol Lolbemolb 603nddo, dm(3gdne E™L [2]. 0Bmemotgdnemo
bgodEm3gbool doBgBgdo dgadmmgds  3emoboogozércogl 89doboBdol b  ghomemmmgoyéo ©gz9btel
dobgcogoo.

bgodErm3gbos dgbodemms godmbggnemo oymlb mombo dotomowoe 894060830m: dq3306981emo
6o6dmddbs,  obogagdhnte  gobnemm3dmgdo,  dmzoeymetg  dmemodméogmby3emgotnemo
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3°dapog@gdyame dgPagzg@ogmoe @gbhHydges.
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©o03509%0, ©mIgemoy dofomoEo 9300693l LobLEgdl. JIA-L 3ommggbgde o ghomemmgos
39762339390000, 0330 GmgmE(3 dh™modnbydo obmgg3900L 33ghgl 398mbgggoda, omgemgds, HmId
396900396 Rogh™EL, 031616 89940b0B3gals o gotgdm Bgdmddgrgdel dmeol nemaghmddgogde
36033bgemmgobos.  JIA-Lodo  ggbghognéo Bowégzoemgdol 1dghglo  bobocmo  goboloBmggde
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dndyemo 33980, g0l 36g39emmdsl oo D go)odobol/38ob B3gdmddgogdol [4].

Lobhgdyéo  Bodobotrgmdnl  oyggbocwy®o  oomdsmontoe  sEmEohol  3emebogneo
393mgemobgdobob (sJIA) emgo 3mzohgoel (WBC) Gomegbmos omddel ymggemmgoel 8mdohgdnmos oo
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30(303603?)[) bob(t)gan(‘)o JTA-0, OQSEOBGSBOOO ANA oo 633300(‘00@‘3@0 qa)odd)méob Go@éob 36000
©OHM:d gob3ogemmosdo [5].

Bo6dmgocoggbo 13 mgol 3030960l 3em0bo 3 398mbgggol 8dedg bgohyrm3gbono, 96gdo0cm oo
060’)600000. 80080060 msobao 83006)3 330@00, QDBQQSBU@OO Qémn@o, bban@ob 8oboos 3300 86).
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THHATHH KYTYBH/I3E, KA HAXYI[PUIIIBHUJIH, HUHFJIH YXAH/[SE
AVTOMMMYHHASA HEUTPOITIEHUA U IOMA: ITIO3THUN UCXOJl COVID-19?
Tounucckuit ['ocymapcrBenssiit MequiinHCKuil Y HUBEPCHUTET,
Axanemuyeckas kauHuKa [leguarpun um. I JKBannua

PE3IOME

Ms! mpezcraBiseM HeOOBIYHBIM ciry4ail Tsokenoi Hedrponmenuu u IOWA y pebenka. Ha mam
B3IJIAZ, B JAHHOM KOHKpeTHOM ciydae MaTepuHckuii Covid-19 BbI3Basm HeOOBIYHOe IIPOSABIEHHE
netitponenuu u IOMA ¢ ogens Beicokum ANF. Poxp HeHTPOQHMIOB B IeTCKOM PEeBMAaTOJIOTUH ABJIAETCA
HeZIOCTAaTOYHO M3Y4YeHHOH 00IaCThIO0, HO IIOJTyYaeT Bce Gosbllee BHUMAaHKe. XOTS CIelupIIecKuil BKIaZ
HeHTpo(dUJIOB B ITaTOTeHe3 U HMCIIOIb30BAHNE aKTUBHOCTH HeHTPO(MUIOB B KauyecTBe OMOMapKepOB SBHO
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GLOBAL DNA METHYLATION LEVELS IN MIGRAINE PATIENTS FROM GEORGIA
IThilisi State Medical University, Department of Molecular and Medical Genetics, Georgia; *Tbilisi State
Medical University, V1. Bakhutashvili Institute of Medical Biotechnology, Georgia; 3 Tbilisi Institute of
Medicine, Georgia; 4 Ivane Beritashvili Center of Experimental Biomedicine, Georgia

SUMMARY

Introduction: Migraine is a common, complex neurological disease characterized by the presence
of a strong genetic component. Genome-wide association studies (GWAS) have identified gene variants
involved in migraine development. In addition, it is known that epigenetic mechanisms, such as DNA
methylation, play an important role in inflammation disorders. The aim of our study was to investigate
global DNA methylation levels in migraine patients with C677T polymorphism of the MTHFR gene.

Materials and methods: MTHFR C677T genotyping analysis (36 patients and 32 controls) was
performed using TagMan technology (Thermo Scientific, USA). Global DNA methylation was determined
by the quantitative analysis of 5-methylcytosine (Zymo Research, Germany).

Results: In individuals with TT genotypes, the percentage of methylated cytosine (5mC) was
significantly lower in the migraine group compared to the control group (P=0.001).

Conclusions: Our results suggest that epigenetic approaches can be used to study the migraine
pathogenesis. In addition, reduced methylation levels can be ameliorated by the dietary supplementation
with vitamins Bs, Bo, Bi2, which may be a strategy for migraine prevention and management in patients
with MTHFR C677T polymorphism.

Keywords: Migraine, DNA Methylation, MTHFR, C677T
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303, ©b3-0b  Bgomomorgds,  360d3bgmmmgob  GmEwL  ©030dmdl  sbogdome  3Gm(3gLigdal
Bodmyoemodgdode. Bggbo 33emgg0L FoBobo oym b3-0l gemmdomyéo dgmommotrgdol mbggdel
dqLBogemo 85303000 V30098 3069830, HMAgaLo dgmbroser dmdm(zolidhgebols 3gdodmenodddo
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KETEVAN SHALASHVILI, TAMAR SAGARFISHVILI, MARINA SUTIASHVILI,
JEMAL ANFELI, MERI ALANIA
PRELIMINARY RESEARCH ON THE CONTENT OF BIOLOGICALLY ACTIVE COMPOUNDS
(FLAVONOIDS, TRITERPENOIDS) OF SOME PLANTS SPREAD AND CULTIVATED IN GEORGIA
Tbilisi State Medical University, Iovel Kutateladze Institute of Pharmacochemistry, department of
Phytochemistry, Tbilisi, Georgia

SUMMARY

Preliminary studies on the content of flavonoids and triterpenoids were conducted of 27 families,
of 66 genera, on 90 samples of 70 species of plants spread and cultivated in Georgia. 29 species have been
investigated for the first time. Promising plants have been identified. Some of them are devoted to deep
phytochemical studies.

From the analyzed objects, the following families are distinguished by their flavonoid content:
Ericaceae, Labiatae, Leguminosae, Malvaceae, Polygonaceae, Rosaceae, Scrophulariaceae, Tiliaceae,
Umbelliferae, Verbenaceae; And in terms of triterpenoids, families are of particular interest: Apocynaceae,
Capparaceae, Caprifoliaceae, Caryophyllaceae, Compositae, Ericaceae, Labiatae, Leguminosae, Oleaceae,
Rosaceae, Scrophulariaceae, Thymelaeaceae, Umbelliferae. A flavonoid identified as quercetin-3-O-a-L-
rhamnopyranosyl-(1—-6)-B-D-glucopyranoside - rutin is obtained from the leaves of Capparis spinosa L.

Keywords: flavonoids, triterpenoids, extracts, Capparis spinosa, Rhododendron

308663@8600 N bodoém:;g@mao 603633@363@0 ©o 33@@0306363@0 8336063350[}
33[)603@0[) bomqmoaonéoQ od@onéo 6030003636350[} 333333@005080 [2,8-10], F)336l) 8036)
50006360@00 030(4)303md0800b OGUGOOUOOb %0630 3(‘06(‘0006030[} @330600336@0[} 3086005(4)030
35[}33@030360[) 3086 2017-2021 6@3630 odd)oném 3383@°B°°b 3860mq>30 38860030@ 838606)3000
608‘33360[) Bobolbotro 80300 33009309, 03@03006000Q360b o 660036)336000@330[) 333333@006083.

on(Do@UOOU %06303006030060 33(4)0 @330600336@0[} 00060336003@360[) 308(43 6063303@00
35[}33@030360[) 3036) 33860030@0 3336068360 o 38d360@oo 33[}06080[)0 bo336606038m doboeme,
(420038@03 ©O3N00d %0630 300600(9060 30[) QS&)&JO\)QSEGBQ. b‘a@ 80060@03853@00 27 m3obob, 66
6306)0[), 72 bobgmbob 90 603330, 3(336060[) 187 6060@0 (800@0060 3836063, 30060[)33@0 6050@0,
POOMN0, 3930000, Qgém, 50300030, Gasooogboo:;oé)o, mgb@o, Bm@dso, 033b3o) (Bb(‘)o@o 1).
939696900 bmdgb 3emohyo dmzgdymos 6.353b60dol dobgogo [12].

Sdb06’°d30°b 30006@35@00’) 10—108 3036)3360@ 0,25-0,30 33—38 Q05360@306353@
63@@33@80 80%-00b0 3000@0[) UBOEOom 3—3360@0@ 3@3@06)3 53@0[) 060306038 380306@35000
1:10. b3o(‘>(bb 3080@36@000 3o 3333—60060303@ 030(4»038; 30@36‘3@ 53@006 6530l 30[)3%0)0336@00’3
Boqmb@néo ©o @0300%0@360 6030003636360[) 300[)030)636@0@ d@mémqgméaooo o 30@363@
603l 30bdg@05@om 3360@ 6030008@3. 3360@ 603l 35[}60@000 80% goooqml) b306®30 o
30606)36@00’) doq)o@@ob démao(bmaé)oq))oob qg@o3m6m0@350bom3ob bobd)gaoao: 5‘3000600@0—
63063\3030—680@0 (4:1:2), beagme @60036336000@360[} oqﬁmboﬁgs-)q) 3093636@00’) mbg@oggsmsos
JEm3ohmageoqotrgosl boemyegmemol ogoéogohgoel (8oé 3o TLC Silica gel 60 Fass) ovbgem 0396089
603bb68@mo bob088030: d@mém%méao—agmosmwo (10:1). doq)o@@ob d(‘)maoomaéoagbb
%@030360)0@350[) oqaaooboﬁg&)q) 8036)0060[) 383@38 30060@0336@000 336) ool 3Ud33 ©o 33(4)3
3@06000[)038(4)0 bbosabob 33d88, démao(bmaé)oagbb 30&3@03636@00} 10% KOH-ob b30600060
blboGoon, 3007300000 @odgbob émooq){]ﬁmbob ©o 30680603006@000 DOMMYYENO @odob Rt - ob
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3603369emmdqal.  gohoErgoam  (300b00bne  Ggodiost [11] o 0bhgblogmasl gLodmgéogrnm
bnmbo@ooso bob(ggaom 4+ 6odboon.

Bobolbo&do  330m939880 ohggbo (béocmo 1), Gm3 godmzgemmgnmo mdogdhgdol yowgbo
6060@0 aSOBOSb %@03@6(’)0@86[}. 0[)060 OQamBOGO@OO 888606)0[} momdaob 838@0 6060@30, 0036)0')
8860@ 83030@30, 03(")0)00@30 @\) 608(‘)0‘330. 03@03(')6(‘70@860[) 8603368@0’3060 388838@0)600’)
6030’)06833005 333@860 m3ob360b: FEricaceae - 806060[)36660[), Labiatae - (bnﬁooboGGob, Leguminosae -
306 3mbobbol, Malvaceae - doemdolgdébo, Polygonaceae - dotohgewolgdébol, Rosaceae -
306000L9d6bol, Scrophulariaceae - dog6o3ocmoligdéabol, Tiliaceae - (393b30Lgd6bol, Umbelliferae -
doo@aooba%ob, Verbenacerae - Bmeosabgb(‘)Gob 606:80080@336@360: Rhododendron ponticum L.
ddgé0 (ygogoemo), RA. Iluteum Sweet. ogemo (ogmodmewo), RhA. brachycarpum D.Don ex G.Don.
(ogmenmemo), Rh. delavayi Franch. (ygogoewo), Betonica macrantha C.Koch 8col 3060L3060 (ygogoemo),
Teucrium orientale L. (83030@0), Cercis siliguastrum L. 06Q3060, on@ob bg (33030@0, 03000000@0),
Astragalus asterias Stev.ex Ledeb. (3060LBqgco0), A.hamosus L. (3060bBqcod), Rumex alpinus L. 3ol
@™ (Gomommo ©d ©gbm), Alchemilla sericea Willd. (qgmormemo), Aruncus vulgaris Rafin.
(ygogoemo), Filipendula vulgaris Moench (ygogoemo), Malva sylvestris L. dyob doemdo (ygogoemo),
Melampyrum arvense L. gobol Loborgems (agmamemo o wgém), Tilia cordata Mill. - Bgérocmogmomems
(3o3bgeb ygogoemo), Pimpinella rhodantha Boiss (ygogoemo) oo Vitex rotundifolius L.£. (qgeoreemo)
386883@00 Qg)ao doaﬂn&)o 33@83860[}00)30[).

393m3gcmgnem bobgmdgdl dméal 29 (40.27%) Lobgmos (sbéocmoe NeNe 1,2,4,11,12,15,16,18,20-
22,25,29-33,42,43,50,62,65,69,70,72,74,81,82,90) 30633@0@ NZ 80050@03363@0.

06)0@363360’)0@360[} oQamboﬁgso@ 3090635@000 8035[)63@000 bob@gaob: d@mémqgméao—

dgoobmemo  (10:1).  JrmBotmgeodgal  3o8ymogbgdnm  25%-00b0  ogmbogme-gmemogeroddygegol
L3ooobo blbo&oo [1].
Bmgogémo myobol: Apocynaceae - Jgbootoligdébols, Boraginaceae - cmodgoroligdébol, Campanulaceae
- 3oBocoligdébols, Capparaceae - 303560Lg36bals, Caprifoliaceae - (3b&ohysgoLgdébol, Caryophyllaceae
- 80bo 30Lgd&bols, Compositae Goremygogoemmyobbols, Ericaceae-U, Labiatae-U, Leguminosae-U, Oleaceae
- Sgooobboqmbgbé%b, Rosaceae-U, Scrophulariaceae-b, Thymelaeaceae-b —8030@3360[}36660[),
Umbelliferae-b Lobgmogdo: Cynanchum acutum L. 3enodg bgotodems (ogqlggee), Heliotropium
suaveolens Bieb. (ogqLgqoe), Asyneuma campanuloides (Bieb.ex Sims.) Bornm. (wgém), Campanula
latifolia L. scomds (géom), Lonicera caucasica Pall. 69660 (ogmormemo o 9ém), Sambucus nigra L.
eogymd (0gém), Dianthus subulosus Freyn et. Conrath hyob obogzo (ygogoemo), Centaurea
cheiranthifolia Willd. (ygogoewo), Silybum marianum (L.) Gaertn. dogoynéo (mgém, boymazo),
Rhododendron caucasicum Pall. (gmoxmeno, ygogoewo), Rhododendron delavay Franch. (ggevoreaemo,
ygog0emo), Rhododendron Iuteum Sweet (ygogoewo,9ém), Rhododendron ponticum L. (ogemomemo,
ygogoemo), Mosla dianthera ((Roxb.) Maxim. (egqlgo), Perilla nankinensis (Lour.) Decne. Boogemo
3064060 (gmormemo), Salvia garedji Troitzk. gotgiol Loemode (3oBolbBgcos boBoemo), Sarureja spicigera
C.Koch oo6$oo (3050[}33@0 6050@0), Stachys atherocalyx C. Koch (03000000@0, y3o30amo, Qgéjm),
Thymus tiflisiensis Klok. et Shost. (306olbBgcos bo6oemo), Astragalus asterias Stev. ex Ledeb. (oggLgoe),
A.bungeanus Boiss. (3oemosbo 3i39606>q), A.microcephalus Willd. (93emgdo), Cercis siliquastrum L.
05)@3060b, on@ob ba (83030@0, q)gémo), Pisum elatius Bieb. 5383@866030 Boé@o (%mmmqm, Qgéjm,
ogqbemo), Ligustrum vulgare L. 330000 (gém), Cerasus mahaleb (L.) Mill. docmmmyo (agmomemo,
boymago), Melampyrum arvense L. gobob bsborgemo (agmormemo o @qéom), Pedicularis sibtorphii Boiss.
(g™, i3qLge), Daphne axilliflora (Keissl.) Pobed. 6doobs do3owmg9éo (géom). Smyrnium perfoliatum
L. (03000)00@0, q)gém, mgb@o).

émam@e Bbéo@oqms Robl, 187 60060@08363@0 8836060b 6050@360[) 608‘330530
gEmogmbmocogdel 393(339cmmdodg Bmgg(3o ogd0me godies 3gdgao 0bihgblogmdnm: demagéo (5+)
24 603333 (12.8%), 33390760 (4+) 34 6033dds (18.2%), godmbodyyemo (3+) 28 60833do (15.0%), Lybho (2+)
o (1+) 68 603y33> (36.4%), 339emo (+7) 8 b08yd3do (4.3%), Hotrymagomo (-) 25 60dydds (13.4%), beaemm
Oohge396900L 3933390 mMd0Bg - godmbotemo Ggogzos (3+) Bmggze 44 60d3dds (23.5%), Lybho (2+)
o (1+) 101 603133 (54.0%), 335emo (+?) 18 6083d3o (9.6%), Notrymazomo (-) 24 60dydds (12.8%).
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Bbt‘:o@o 1. bodo@m33@m30 803633@353@ (D) 33@00306363@ 3008086000 3886&60[) Bobolbotro
60300 3300930 Bomq)maonéo@ odd)oné)o 603m036>86360b (03@03006000@380, 060036336000@360)

39339 emdody
Moha3
d—)smcd))gg&? gemogmbmocogdo
1 [*3
- mjobo, aiaémm%b bopeogge | , € 8 R P L 7
bobgmeo Qéaoqm, mdoggdho _cg 2 & g; 2L '§1L°c.> _f,‘? '§1 Ej*
& TRES | VoH | B gPR oF
€ P2 |9¥e b5 BV 2
L& X | e S
co
1 2 3 4 5 6 7 8
1 Alliaceae 6353000, 8060[)33@0 + + 5 0.06; 0.13; 0.17
Allium paradoxum 2018 dmemggo ++ + 12 0.03; 0.50; 0.58
(Bieb.) G. Don fil.
2 Apocynaceae doemobol BONMED0, ++ + 5 -
Cynanchum 30@0300360, Qgém
acutum L. 2018 y3°30em0 - + 3 -
xqbgo +++ - 1 -
3 Boraginaceae 3n90bol hdob | BoBobBgeoo + + 2 -
Heliotropium docoodmgdo, 39Lg0 +++ - - -
suaveolens Bieb. 2017
4 Symphytum 3006)0, bmo3. 033b30 + - - -
caucasicum Bieb. boqmbmo3o,
2017
5 Campanulaceae 0396360L hdab | ggmocmemn + + 3 -
Asyneuma dogoodmgdo, ®gbm +++ - 2 -
campanuloides 2017
(Bieb. ex Sims) Bornm.
6 | Campanula latifolia 33@08360[} BOOMEN0, - + 6 -
L. 30@0300360, Qgém
2018 yaol00mo - +++ 7 0.76
7 | Campanula latifolia Lod3by- GMOMEN0 + ot 12 0.72; 0.85
L. 303053000, y3o30em0 + ++++ 4 0.65
RM 3O, Qgém +++ + 1 -
2017 xnqlLgo ++ - 1 -
8 Capparaceae $960060l GO0 ++ +HH+ 12 0.50; 0.70
Capparis spinosa L. (oo, 2017 boymazo +7 +H+ 4 0.83
9bm + +++ 4 0.60
9 Caprifoliaceae odoemabo, BONMENO +++ -+ 13 0.52; 0.56; 0.70
Lonicera caucasica | 3530033560, ®gbm N + 5 0.70; 0.85
Pall. 2018
10 | Sambucus nigral. QOQaméob BONMENO + -+ 11 0.53
30@0300360, Qgém +++ +? 4 -
2018
11 | Caryophyllaceae ©300 dobolidgoo ++ ot 12 0.04; 0.08; 0.15
Dianthus subulosus 396930, y3o300m0 +++ + 4 0.21; 0.25; 0.29;
Freyn et Conrath 2017 0.36
12 | Silene cephalantha 0o60360l y3o30emo + ot 12 0.37; 0.54; 0.63;
Boiss. (ool 0.68; 0.74
docoodmgdo, ®gbm + o+ 13 0.27; 0.57; 0.63;
2017 0.71
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13 | Minuartia oreina 3yoy6o, dobolidgcoo - +++ 8 0.33; 0.48; 0.70
(Mattf.) 2018
Schischk.
14 Commelinaceae Jmdyemgoo, dobolidgcoo + A+ 11 0.17; 0.53; 0.76
Commelina dogbghodolb
communis L. 30@03003?)0,
2017
15 Compositae 3yoy6o, GONMEN0, +? -+ 10 0.41; 0.59; 0.69
(Asteraceae) 2018 ®gbm
Centaurea y3°30em0 +++ +H++ 10 0.59; 0.69; 0.73
cheiranthifolia
Willd.

16 Crupina Bog3zobols dobolidgoo ++ ++ 11 0.19;0.73
crupinastrum 30@03003?)0, 033b30 + - 7 -
(G.Moris)Vis. 2018

17 | Picris hieracioides 060360l GMOMEN0 - ++ 7 0.24; 0.45

L. 060[& Y39300m0 + ++ 7 0.45
30@03003?)0, Qgém ++ + 3 0.78; 0.85
2017 xqbgo - - 4 -

18 | Silybum marianum Logotgym, ®gbm +++ + 7 -

(L.) benog. ook, boymazo +++ + 8 -
Gaertn. 2018 (d96hyemo)

19 Tragopogon 309 30000l BOOMEN0, ++ e 8 0.27; 0.50; 0.62;

graminifolius docoodmgdo, ®gbm 0.72
DC. 2018 4393000 - T 8 0.23;0.47
20 Cruciferae odoemalo, dobolidgcoo ++ +++ 9 0.38
(Brassicaceae) 3990335670, 39Lg0 ++ - - -
Turritis glabra L. 2018
21 Dipsacaceae bogotgym, GPOMEN0, + +HH+ 11 0.58; 0.71; 0.90;
Scabiosa georgica 9300 y3°30em0 0.97
Sulak. 396930, ®gbm + ++ 5 0.72
2018 xnqlLgo - + 4 -
Ericaceae bomnaob BOOMNO ++ ++++ 6 0.35; 0.55
22 Rhododendron dmhobo 3o
brachycar-pum doo,
D.Don ex G.Don 2019
23 Rhododendron b{]3b'{)6>{]°°0, BOOMNO + +H+++ 11 0.71
caucasicum benog. &Hmd 30,
Pall. 2019
24 Rhododendron 53313363000, BOINMENO +++ -+ 3 0.44
caucasicum benog. &Hma 30, y3o300m0 F++ -+ 8 0.44
Pall. 2021
25 Rhododendron 3007330l GMOMEN0 - 4+ 4 0.67; 0.82
delavayi dmhobo 3o y3o30emo +++ ot 5 0.57; 0.66; 0.75;
Franch. doo, 0.86
2019
26 Rhododendron bggLyegma GMOMEN0 ++ o+ 6 0.64; 0.71; 0.81;
luteum benag. 650330, 0.87
Sweet 2019 y3°30em0 +++ + 2 -
9bm - + 6 -

27 Rhododendron 60 3mmol GONMEN0 . 4+ 7 0.62; 0.69; 0.78;

ponticum L. 0gerhgbocme 0.85
2021 439300M0 +t - 7 0.13; 0.19; 0.30

78




JECM 2022/8

28 Labiatae J§m60, BONMED0, - ++ 12 0.06
(Lamiaceae) 2018 ®gbm
Ajuga genevensis L. 4393000 - +H+H+ 8 0.02;0.26
29 | Betonica macrantha | 5390060, GONMEN0 - N 9 0.36; 0.43; 0.55;
C.Koch 003900l 0.72; 0.80; 0.89
docoodmgdo, y3o30emo + o+ 8 0.44; 0.70; 0.80;
2018 0.89
9bm +++ 8 0.40; 0.48
30 Clinopodium Bmbogono, | 80Bobdgcod e 10 0.60; 0.68; 0.84
vulgare L. beoog.
boq>oboo03o,
2018
31 Mosla dianthera Jmdyemgoo, dobolidgoo + +++ 9 0.42; 0.74; 0.91
(Roxb.) dogbghodolb 39Lg0 +++ - 2 -
Maxim. 30@03003?)0,
2018
32 | Perilla nankinensis | dmdycmgoo, GMOOMEN0 - 4+ 11 0.21
(Lour.) 2017 ®gbm + 7 -
Decne. xqbgo - 3 -
33 | Salvia aethiopisL. Joérgemo, y3o300mo, + 8 0.02; 0.07; 0.15;
638@0 BOOMNO 0.18; 0.82; 0.89
03560, ®gbm + + 7 0.02; 0.07; 0.89
2019
34 Salvia garedji Logotrgim, dobolidgcoo +++ +++ 9 0.08; 0.10; 0.57;
Troitzk. 9300 goégio, 0.70; 0.78; 0.86
2019
35 Salvia sclarea L. 5Byyéol GMOMEN0 ++ ++ 9 0.13; 0.23; 0.29;
Bobob Qgém ++ + 2 0.36; 0.88
30@03003?)0, mgb@o ++ + 1 0.88
2019 b033030@3
oboo ++ + 8 -
36 | Satureja spicigera dmerymdoa, dobolidgcoo ++ HH++ 14 0.26; 0.30; 0.35;
(C. Koch) benag. (3990, 0.41; 0.47; 0.52;
Boiss. 2021 0.57; 0.66; 0.82
37 | Satureja spicigera 30 3960060, dobolidgcoo +H+ 4+ 13 0.03; 0.09; 0.12;
(C. Koch) 2020 0.26; 0.35; 0.41;
Boiss. 0.47;0.52; 0.57;
0.66; 0.82
38 | Satureja spicigera 30 3960060, GMOMEN0 +7 FH++ 9 0.23; 0.31; 0.41;
(C. Koch) 2019 0.47;0.86
Boiss. ®gbm +? - 6 0.23; 0.31; 0.39;
0.86
39 Scutellaria 603 3obob 806’0[)83@0 4+ 12 0.35; 0.52
orientalis L. 30@03003?)0, 033b30 - 9 -
2018
40 | Stachys atherocalyx cmgobol GMOOMEN0 +H+ HH++ 6 0.54; 0.59
C. Koch b330, y3°300m0 +4++ -+ 4 -
2017 96 ++ +++ 5 0.54; 0.66
41 | Teucrium orientale '3dcob y3o30emo + 4 12 0.17; 0.57
L. 30@03003?)0, Qgém ++ +++ 11 0.17;0.61
2018 xnqlLgo - - 1 -
42 | Thymus tiflisiensis bm%.Qonao, 806’0[)83@0 +++ 4+ 10 0.36; 0.63; 0.73;
Klok. et Shost. 2018 0.91
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43 Leguminosae cobob (ool | oBolbBgcod +7 e 9 0.12; 0.29; 0.40;
(Fabaceae) docoodmgdo, 0.48; 0.57; 0.70;
Astragalus asterias | 3nbombystm, 0.78; 0.87
Stev.ex Ledeb. 2021 xn9lggde +++ - 1 -
44 Astragalus beoog. donemoobo ++ +H+ 8 0.27; 0.42; 0.54;
brachyceras Bieb. | 8ybocmbysérm, 3960659 0.61; 0.73; 0.82;
2020 0.91
45 Astragalus mgémyobol donemoobo +++ e 9 0.06; 0.10; 0.20;
bungeanus Boiss. docoodmgdo, 396069 0.26; 0.35; 0.43;
2019 0.56; 0.67; 0.77
46 | Astragalus cicerL. Lodgbgioge- | gmomemo, - +7 10 -
bgoo, 93060, ®gbm +7? ++ 8 0.27; 0.58
2020 4393000
47 | Astragalus falcatus | 090608yl | gmomemo + 4+ 11 0.09; 0.35; 0.43
Lam. BocpaBeogo, Boymazo +? + 6 -
2019 ©q6m ++ + 5 0.35
48 Astragalus gor0ByotHmb BOINMENO +7? ++ 6 0.08
glycyphylloides docga8mgoo, ®gbm + - 2 -
DC. 2020 Boyoao Tt 6 0.73; 0.80
49 Astragalus Boérgommo, BONMED0, ++ 5 0.30; 0.61; 0.78
glycyphyllos L. dco. 960330l y39300m0
603060, Qgém ++ - 4 -
2019
50 | Astragalus hamosus | 8yboorBystrm, | doBolBgcoo +7 e 10 0.12; 0.22; 0.38;
L. 2021 0.45; 0.56; 0.66;
0.73; 0.81; 0.90
51 Astragalus oboem(zobg dobolidgoo ++ ++ 6 0.11
kemulariae boggo6ae, gqLggd0 +7? - 2 -
Grossh. 2019
52 Astragalus 3§60, ndm, 93emg%0 +++ +? 3 0.62
microcephalus 2019 BOOMNO + + 2 0.62
Willd.
53 | Cercis siliquastrum odoemabo, GMOMEN0 ++ ot 7 0.23; 0.48; 0.73;
L. 3990335670, 0.84
2021 y3o30em0 +++ +++++ 9 0.73; 0.86; 0.92
) +4+ ++ 8 -
54 | Coronilla varial. Logotgym, BOOMNO ++ ++++ 11 0.27;0.32; 0.52;
benog. ook, 0.68; 0.8
2018 @9 ¥ 9 0.27
55 | Coronilla varia L. 30338dm60, | ogmarmemo, +H++ 7 0.68; 0.75
2017 ®gbm
439300m0 - ++ 7 0.14; 0.60
56 | Galega orientalis 30 3960060, GMOMEN0 +H+ 10 0.59; 0.73; 0.84
Lam. 003900l boymazo + 8 -
docoodmgdo, ®gbm +? 9 -
2019
57 | Galega orientalis 090260Bgadml | yeormemo +7 +7? 7 0.59
Lam. doceadmgdo, ®gbm +7? +? 3 -
2019
58 Glycyrrhiza doemobol BOOMNO - +H++ 10 0.23; 0.30; 0.61;
macedonica docoodmgdo, 0.71;0.78
Boiss. et Orph. 2018 boymazo ++ ++ 5 -
9bhm ++ 4+ 7 -

80




JECM 2022/8

59 Medicago 003006)0 8060[)33@0 +7? + 10 0.03; 0.07; 0.11;
grandiflora Byotrm, coocen 0.15
(Grosh.) Vass. mmsgmo,
2021
60 Medicago mboqmbo 8060[)33@0 + + 8 0.03; 0.07; 0.11;
grandiflora 3990335670, 0.15
(Grosh.) Vass. 2021
61 Medicago 090260Bgatom, | oBobBgcoo ++ + 4 0.02; 0.30
grandiflora ©oo 0mbgoo,
(Grosh.) Vass. 2019
62 Melilotus Bog3zobols dobolidgoo + ++ 6 0.02; 0.21; 0.25;
neapolitanus Ten. docoodmgdo, 0.35; 0.48
2018
63 | Ononis arvensis L. 3oL30, benag. dobolidgoo + o+ 8 0.1; 0.35; 0.46;
0g™yod0, 0.56; 0.64
2020
64 | Ononis arvensis L. 360, beno. doboliBgoo ++ +++ 11 0.50; 0.64; 0.73;
boq>oboo03o, 0.83
2019
65 | Pisum elatius Bieb. | ogo®obystrem, | ggmarmemo, +H+ +HH+ 6 0.62
QOQO QU&)C’)
onmbgmo, donemggo ++ +? - -
2018 oqbemo . + 4 -
66 Sophora bogotrgim, BONMEDO +? + 8 0.27:0.51
alopecuroides L. 9300 goégio, y3o300m0 ++ + 6 0.96
2018 9bm ++ - 3 0.25
67 Trifolium b{]3b'{)6>{]°°0, RMOMNO, + +++ 9 0.17;0.47; 0.71;
trichocephalum beogg. 65830, | ygogoemo 0.84
Bieb. 2019 xqbge +? + 6 0.17;0.68; 0.74
68 Malvaceae odoemabo, BONMENO + ++ 7 0.05; 0.13
Malva sylvestris L. | 353033060, | y3o300m0 +7 ot 9 0.05;0.13
2018 ®gbm ++ + 10 0.05;0.13
xqbgo ++ - 4 -
69 Myrtaceae dmbn@gmo, BOOMNO ++ ++ 9 -
Eucalyptus 2018 ®gbm ++ + 9 -
viminalis Labill.
70 Oleaceae BbmGomb BOOMNO + ++++ 11 0.50;0.63;0.70;
Ligustrum vulgare docoodmgdo, 0.75; 0.88
L. 2018 ) +++ 3 -
Onagraceae 33@08360, RMOMNO, +7? 7 0.04; 0.21; 0.24;
71 | Circaea lutetianal. 2018 ®96m 0.64
Plantaginaceae Bog3zobols dobolidgoo ++ ++ 10 0.21;0.43
72 |  Plantago medial. 30@03003?)0, 033b30 - - - -
2018
Polygonaceae 3039600k, | ogmomemo, - HHH++ 9 0.61; 0.71; 0.80;
73 | Rumex alpinus L. 2017 ®96m 0.89
xqbgo - - 10 -
Rosaceae 30 3960060, GONMEN0 + EE—— 16 0.16; 0.32; 0.67;
74 | Alchemilla sericea 2017 0.84
Willd. y3o300m0 + - 9 0.32;0.67; 0.82
9bm - -+ 10 0.67; 0.82
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75 | Aruncus vulgaris 35060 y3°30em0 + -+ 7 0.15; 0.31; 0.38;
Rafin. obnqmb ool 0.60; 0.72;
30@03003?)0, 0.83
2017 9bm + + 4 -
76 Cerasus mahaleb mgobol GMOMEN0 +++ o+ 5 0.58; 0.68
(L.) Mill. bggo, boymazo 4+ e+ 5 -
2017 ®gbm + 4+ 11 0.49; 0,55; 0.77;
0.84
77 | Filipendula vulgaris 603 3obob y3o30emo ++ 4 15 0.05; 0.10; 0.40;
Moench docoodmgdo, 0.45; 0.50; 0.58;
2018 0.63; 0.68; 0.72;
0.78; 0.84
®gbm ++ ++ 9 0.94
xqbge + 3 -
78 Rutaceae 3030[}0[} BOOMNO b 10 0.71;0.82
Dictamnus 30@030)360, Qgém ++ + 7 -
caucasicus (Fisch et 2017
C.A. Mey.) Grossh.
79 Scrophulariaceae 3o 3360050, BOINMENO + + 9 0.57
Digitalis ferruginea 2018 ®gbm ++ ++ 4 -
L. 6°9°°°3°b
3060
39630730 - + 3 -
80 Melampyrum bm&oml BOOMEN0, +++ 4 11 0.04;0.12; 0.22;
arvense L. 30@03003?)0, Qgém 0.34
2017 y3°30em0 + +++ 10 0.04; 0.09; 0.15;
0.36
81 Pedicularis Bgmosoo, BOOMEN0, - 4+ 11 0.02; 0.08; 0.16;
sibtorphii Boiss. 2017 y3°30em0 0.21;0.27; 0.40
0.71;0.79
®gbm - + 10 -
xnqlLgo +++ - 4 -
82 | Veronica multifida | Leoog.306d0060, dobolidgcoo ++ ++ 15 0.46
L. 2018
83 Thymelaeaceae 3o 3360060, BOINMENO +7? ++ 11 0.38; 0.43; 0.63;
Daphne axilliflora 2018 0.96
(Keissl.) Pobed. 9bm +H+ + 11 0.96
84 Tiliaceae odoemabo, y3°300m0 ++ -+ 4 0.74; 0.85
Tilia cordata Mill. 2018
85 Umbelliferae Bog3zobols boymaglo-
(Apiaceae) docoodmgdo, 03060 - + 9 -
Caucalis 2017 ®gbm ++ + 9 -
platycarpos L.
86 | Laser trilobum (L.) bn&omb 806’0[)83@0 - 4+ 10 0.14; 0.47; 0.64;
Borkh. 30@03003?)0, 0.92
2018 xnqlLgo ++ - 1 -
87 Pimpinella 8‘3@036)0[} y3°300m0 - -+ 9 0.06; 0.50; 0.65;
rhodantha Boiss. docoodmgdo, 0.76
2018 9bhm + - 8 0.52;0.65; 0.74
88 Smyrnium odoemabo, GMOMEN0 +++ +H+ 8 0.95
perfoliatum L. QoQaméo, ®gbm 4 - 2 -
2017 mgb@o +++ - - -
xnqlLgo ++ - -
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89 Verbenaceae 090M0ByYotm, | ggmomemo + -+ 6 0.12; 0.16; 0.23
Verbena officinalis 00
L. ombgoo, 2018
90 | Vitex rotundifolius | dmdycmgomo, BOINMENO ++ -+ 7 0.52
Lf. aoasgd)od)ob ®gbm ++ +? 4 0.64; 0.76; 0.83
docoodmgdo,
2018

*690g1300L 0bhgbLogmds: (++++) - dewogo, (++++) - 83390060, (+++) - go8mbodyemo, (++) oo (+) bybehoe,
(+7) - 3390, (-) yotymazomo.
*boldhgdo: b-ycobmemo-ddoedyoge-byoemo (4:1:2).

0\3@03(’)6(')0@860[) 388838@(‘3600} 8080)06)%83006 bodoé)mso@maﬂ 803688@863@0
Rhododendron-obs 3360l Lobgmdgoe, Hmdgemmsgob méo bsbgmds RA. brachycarpum D.Don ex G.Don

©> Rh.delavayi Franch 6063(\00@636[) Booonaob Bood)oso 3‘3(4) 3030 0606)«)@3806353@& 306)38@0@
060b gooboemodgdnmo Astragalus-ob ggotol Lobgmdqool: A.asterias Stev. ex Ledeb. oo A.hamosus L.-
ob - oboliBgcod bobocmgoo.

Rhododendron-ob 630@0[} bobgmbabo 606)300080636 ©9 3(\060603@ 33360683&). oo
393mygbgds odgm 3ErgB39emmosdo o boembye 390030650, godmaygbgdosk gyem-Lobbemdostmgome
Qoo30@35850b @émb, oboboomgbm oGOomdonasoUém, 06003036)0)5'3@0, ongBob boE;oGooq)anam,
obhogorlnemo o bbgo 8mddggdgeo [6].

oobbn 0mM39em dnmom{)@odob 030(4)30 3md0300b onOoOUd)ao Rhododendron ungernii Trautv.-ols
gmomgdol g3gbmemy&o bogmoghgdgoal boayydzgemdyg dgddbocmas 3gé3qLol goémlol bed 3Ebocmm
3630600 ,HmEm3gbo“ 5% doemedmb bobom, Gm3gmoy godmaygbgds yggmmo Lobol 3gé3glnemo
0639930900 LoBoboomdoggme; ©bLggg godmoygbgos  geohmemmgoda, gobg3memmgosdo (oo
b(bmao(boo@ooaooao [7]. ,,6)0’)@(*)38[)0“ or>030l)o g%gddmémbooo NG 80300'330(4)@360 oGoQJmaoDéo
8md83@360b 3633060036b ,,0803@0030(4)[)“ o ,,06(’936038(4)0)&)“; N oauﬂq)o:gsgbb 0@36803@
dmgdgogdol, o6 500Boobgdl 306U, cmEBmgob gocll o goblbgoggdom o(303emmgoeraligob dolo
603«)936360 @ob033gboo @mé(’;msoG 806[)83; 363306)0(’90 S%Sdonéoo 603333630 o
0376 3003360396 ¢tmem 3065md9dda(3 [5].

bodotronggemmdo RhA. ungernii Trautv.-ob 85boggool Lodo6rol go8m doBboco coogoliobger RA.
ponticum L.- ol 0go&303mdmbobognéo o 63> dodoyco 3gbBogems sboemmgoyéo dmgdgrogoel
363306060[} 30@3360[) 303600 [4,5,13].

Capparis spinosa L.-bL ogmoemgdeesb Lgghnéo gem3opmgiogetgdom oBmemotrgonemos

gEmogmbmocon, Gmdgemo 930803m-godoyéo 0g0lgdgdol, obgy@sBomgmmo o PR 00loggéo
L3gghoyemo  Fmbogdgdol o  Jodoyeo  gotreoddbol  3Bmeydhgdol  dglbogemel  Igcoggoce
0gbhexo30bgdnmed  Bmgm - 439639(06-3-0-a-L-6036m30&0bmBacm-(1-6)—p-D-gemwn -
3o&0bmBocon - Gyhobo [3].

3>3mygbgdnemo mmahgoty®e:

1. Ananma M.J. Ycnexu XuMuy BTOPUYHBIX MeTabomuTOB (PIaBOHOUAOB U IUKIOAPTAHOB) aCTParaioB
¢daopst I'pysun. Téumucu, 2016, 393c.

2. Ananua M./, Kasrapagze H.III., lTanamsunu K.I'., Carapenmsunu T.I'., Anenu [x.H. Cyrnamsuim
M.I., Yypamse M.B. IIpegBapurensHoe HcCilefoBaHHe HEKOTOPBIX PACTeHMII IIPOM3PACTAONIUX B
I'pysun Ha cozepxaHHe OMOJIOTHYECKM AKTUBHBIX coemuHeHuH. COOPHMK HAy4YHBIX TPYZAOB
nHCTUTYTA apMakoxumuy, Beim. 1(17), Téumucu, 2009, 45-57.

3. Amnanus M. [I., Kemeprenuzgze D.I1., Komuccaperko H.®. ®raBoHOUABI HEKOTOPBIX BULOB Astragalus
L. ®nopsr I'pysun. Téurucu, 2002, 151c.

4. Nypmumuznze C.B., IMamamsumu A.I., Mxkasamazze B.B., Huxmaypu I'U. OraBonouzsr wu
OKCHKOpHUYHEeBbIe KUCJIOTHI HEKOTOPBIX IpeficTaBUTeNell mukopactymeii ¢iaopst ['pysun. T6, 1981,
197c.

5. Kewmepremupze 2.1, Amamna M./J., Ilamamsunu K.I'., Carapeumrsunu T.I., Kasrapamze H.II.
OpurnHaTpHBIE JIeKapCTBEHHBIE ITperapars! (GIaBOHOUIHOCHBIX pactenuii ['pysun. T6, 2016, 120c.
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6. Kewmepremupze 2D.II., [Hamamsunu K.I. Kopcantus B.M., Hmwxapazze H.O., Yunmamswiun H.II.
OQenonpHble coemuHeHMs nuUCTheB Rhododendron ungernii m WX TepaleBTHYeCKOe IeHCTBHE.
Xum.dapm.x. 1, 2007, 10-13.

7. Hwmwxapagze H.O., Yunamswin H.IM., Mlamamsumu K.I'. DdekTuBHOCTS OTeYeCTBEHHIO IIpelapara
»ungernum Rhodopesum 5.0%“ B KOMIIEKBIHOM JeueHHU 3a00JI€BAHUI BUPYCHON STHUOJIOTHH.
Mepnuunackue HoBoctu I'pysun, 1(82), 2002, 32-35.

8. IHamamsuau K., Amanma M., Cyrmamsuwin M., Kasrapagze H., Amemn [Ix. IlpemBapurenpHoe
HCCIeflOBaHUME HAa COZepKaHHe (IABOHOMZOB U TPUTEPIEHOMZOB HEKOTOPHIX PpaCTeHUU
mpoumspacraomux B ['pysun. Ussectns Hanmonansnoit Axkagemun Hayk ['pysun, cepus xuMmudaeckad,
43, 3-4, 2017, 346-353.

9. IHamamsuau K.I'., Cyrnamsuau M.I'., Carapeumsunu T.I'., Anenu [Ix.H., Aranus M./I. PesynpraTst
IIpeZiBAapUTEIBHOTO KCCIeZOBaHWE pacTeHuit ¢uopsl [I'pysum Ha cozepikaHue (GIaBOHOULOB U
tTpureprneHounos. Meaunuackre HoBocTu I'pysun, 9(294), 2019, 171-181.

10. ITanamsumu K.I'., Cyrnamswmwiu M.I'., Carapenmsuiu T.I'., Kasrapagze H.III., Arnenu [Ixx.H., Yypaznse
M.B., Amanua M.J. IlpensapurensHOe HCCIefOBaHME HEKOTOPBIX PacTeHUH, ITPOM3PACTAIOMIUX B
I'py3uu, Ha cofmepaHre GHOIOTHYEeCKU aKTUBHBIX coefinHeHni. M3BecTus HannonanpHoit AkageMun
Hayxk I'pysun, cepua xummudeckas, 40, 2-3, 2014, 202-207.

11. Bryant E. F. A note on the differentiation between flavonoid glycosides and their aglycones, J. Amer.
Parm. Ass. Sci., 1950; 39:480-482.

12. Gagnidze, R. Vascular plants of Georgia: A nomenclatural checklist. Tbilisi, 2005, 247p.

13. Mchedlidze K., Schalashvili K., Aneli J. Microstructural characeristics of Rhododendron ponticum L.
Leaves. Georgian Medical News, 2020; 11(308):69-72.

:/nggoé' 50@0330@0, 0208565 boqooé‘goggo@o, 8565060 bpooaoc?goqoo, JJ&)@ 053@0, 33(60 oemoboo
bogotrarggemmBo go3639emg37emo o 33emdogotgdnemo Bmgeg@ae 396060l BobolBoto
353m33emg3d domemmzeoE dghene bogeogdol (gemogmbmoacgde, héahgé3gbmacogdo)
398339cmoty
od0cmobol LobgemdBoogm LeBga306em 36aggeLohghe, omggem gnorsmgmmadal 030635 3mgodools

06[}@0@3@0, mboq‘mbo, bodoém:;aq:m

6980739
30606363@00 bod06m33@m30 8‘)36’80@32’3@0 ©o 3‘3@@0306)363@0 3336060[} 27 mxobob,
66 8306)0[}, 70 bobgmbob 90 5033333 BobolBoo 303(\033@33050 03@03006000@360[)0 ©o

386)[)38560'3@0 888606)8860 80’)80 800)8060 8(‘060’)@863@00 Qéao 03000051030360 33@83860[}00’)30[}

60060@08863@0 mboSdOSBOQ\)G 03@03006000@860[) 388838@0’7600) 808(‘006)%830 388@880
m3obgoo: Ericaceae, Labiatae, Leguminosae, Malvaceae, Polygonaceae, Rosaceae, Scrophulariaceae,
Tiliaceae, Umbelliferae, Verbenaceae; boo@oo 6600863860:')0@350[) 356)03 806[)0 33006863@ oﬁ(bgégbb
0B393L m3obgdo: Apocynaceae, Capparaceae, Caprifoliaceae, Caryophyllaceae, Compositae, Ericaceae,
Labiatae, Leguminosae, Oleaceae, Rosaceae, Scrophulariaceae, Thymelaeaceae, Umbelliferae.

Capparis  spinosa  L-bL  ogmoemgdoeob  8omgdnmos  g3emogmbmocon,fmdgemoy;
ogbhexo3obgdnmed,  Gmgmé  J39639(h0b-3-O-a-L-608b6m3060bm8oem-(1—-6)-B-D-gemn 3o-
3060bmBocoo - Gyhobo.

Oo
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0606:9 Jméoé-m‘gqpo 1 880v 60@3030 2, g@obm mg('/)joo/‘g 3
Iemodmb d3§09060060 %, Yo0d0b ggooge !
5300693l SARS COV2 3emo(396¢)oL?

160333000 ©° ImBoborcoomd 33@03060[} Q33°6>@)0836¢o, 3030 ﬂ30600b bob:]@mbob 33@006600[} o 30@33036)0

3@060 3% mbbn, bodoémw@m; 233060060 ©° 3063 300@00600[5 Q33060033600, bomnaob bogémﬁmt{)obm

3mb3000@o ,,BROTHERS”, Bomnao, bodoém:m@m; 363m600m@m800b @3306@033600, mbbn 30633@0
b0360336b0036m 3006030, bodoeagqgemm; *8gobmds oo 8063 300@00800[5 Q330660336¢o, mbbn, bodoém33@m
Doi: https://doi.org/10.52340/jecm.2022.08.16

IRINF KORINTELI', MZIA KHALVASHI?, ELISO TURKADZE'3,
PLATON MACHAVARIANI 4, KARAMAN PAGAVA'
CAN SARS COV2 DAMAGE PLACENTA?

!Child and Adolescence Medicine Department, Givi Zhvania Pediatric Academic Clinic, Tbilisi State Medical
University, Tbilisi, Georgia; 2Department of Obstetrics and Gynecology, “BROTHERS” International Hospital of
Batumi, Batumi, Georgia; *Neonatal Department, Tbilisi State Medical University, The First University Clinic,
Thilisi Georgia; “Department of Obstetrics and Gynecology, Tbilisi State Medical University, Tbilisi, Georgia

SUMMARY

In the current conditions of the COVID-19 pandemic, a new challenge has emerged in relation to
the health of pregnant women and newborns. The aim of our work was to review the literature regarding
placenta status in pregnant women infected with SARS COV2 and to compare the results of our literature
analysis with relevant data from other systematic reviews on this issue.

We compared the data of 5 scientific papers/results of histo-morphological research of 183
placentas. Our analysis of literature data revealed that SARS COV2 damages the placenta, and these lesions
are manifested in the maternal and fetal parts of the placenta, predominantly in the form of vascular
disorders. The results of our literature analysis were the same with the data of two other systematic
reviews. In one of them, 1008 and in the other 1452 placenta histopathological research results were
compared. Based on literature data, SARS COV2 damages the placenta, although reliable pathognomonic
markers have not been rigorously identified.

According to preliminary data, the presence of multiple microthrombi inside the blood vessels is
noteworthy, which should be explained by the damaging effect of SARS COV2 on blood clotting factors.
The deepening of scientific research on issues related to the development of microthrombus in the
placenta has a principal significance. Some pathognomonic markers may be detected.

Keywords: covid-19, pregnancy, placenta, damage

bmegemom $9636mgemmdol mEgobodozeol doges COVID-19-0b 30bcegdaoce godm(sbogdacosb
(2020 Bemol 11 Boéryo) cogdeg, SARS COV2 goémbol 360dgbgemmds ogroms o 3033300
$06360gemmdal Jemboo ogdyocmmdsl o6 396303L, 30bLs3ymEgdom 30 mElyemmdcl 3géomeodoa.
mGlyemo  doemgde  8og3yorgbgdesh  domomme  Golzolb  3gnegL. 93 Igdmbgggedo Lo
16 00gEmgoEoE4g7emo Lo 3ombo 560b 360dgbgemmgobo 396dmep:

o bognom6rog doemol $0636mgemmdonls 3ogm8otrgmds
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NATIA SHAVDIA, PATI DZOTSENIDZE, NIA SHAVDIA
CANCER PAIN AND ITS MANAGEMENT WITH OPIOIDS IN GEORGIA
University of Georgia, National University of Georgia, Georgian-Dutch Clinic, Tbilisi, Georgia

SUMMARY

354 cancer patients undergoing treatment, were interviewed by phone. Pain was diagnosed in 235
(66.4%) patients. 177 patients, that’s 75.3% of them had moderate to severe pain (p<0,001). According to
the WHO recommendations, pain, with such severity, requires opioid therapy, although only 17 (9.6%)
patients received it; Thus, 160 (90.4%) patients did not receive adequate care. We studied the possibility
of pain management with opioids in cancer patients and as well the legal use of narcotic substances in
Georgia. Methadone consumption was found to be constantly increasing (9 mg/capita), while morphine
consumption remained almost the same (2 mg/capita). Methadone consumption (146 kg), for substitution
therapy is 16 times higher, than morphine consumption for pain (9 kg). The difference will increase
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further in 2022, as the need for methadone consumption is estimated at 250 kg, and as for morphine at 13
kg, which is 2.7 times less, than the need, of oncology patients with pain in terminal stage (35 kg).
Conclusion: In case of desire and political will, regulations on the medical use of opioids, can be
developed, that improve prescribing and access to opioids based on patient indication and need, and
protect the fundamental human right - access to pain relief.
Keywords: cancer, pain, opioid, management, Georgia
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LOCAL SELF-GOVERNMENT AND ACCESS TO HEALTH SERVICES
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SUMMARY

The population, mostly those who are not employed, often turn to local self-government and
governance, as with personal problems such as: one-off assistance, social assistance, property registration,
plot registration, as well as environmental problems, e.g. caused by hull damage, caused by water supply.
Also, with health problems (additional studies, operative intervention, post-operative studies,
medications). As a result of the research, we concluded that it is necessary to increase the number of
service places as well as increase funding. Based on the observation, we can say that the population is
insufficiently aware of insurance, it is necessary to familiarize them with both services and financing
programs, also getting to know their insurance program and their services in detail, which will be used
later for the benefit of their health.

Keywords: Local government, social condition of the population, financing
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SUMMARY

Introduction. As you know, trace elements play an important role in the life of every living cell.
Deficiency of trace elements or their unbalanced ratio in food can lead to profound metabolic disorders
and cause the development of a number of diseases, including "sports anemia". The content of trace
elements in the blood depends on the nature of muscle activity, its volume, intensity and fitness of the
body. Under the influence of systematic training, in parallel with the growth of muscles and their need
for oxygen, the content of iron, copper, and manganese in the blood cells increases. At the same time, the
physical performance of athletes also increases.

In the practice of sports, there are very few clear recommendations for the consumption of
microelements with food for athletes of various qualifications, age and gender. It is possible to say exactly
how much alimentary iron (Fe), copper (Cu) and manganese (Mn) is necessary to satisfy the body's need
for microelements only after studying the balance of microelements in the body of athletes, which is the
most relevant today.
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The purpose of this study was to study the daily balance of microelements in the body of swimmers
of high qualification categories.

Research methods. The elemental profile of the organism of the examined contingent was
established on the basis of urine analysis (morning, middle portion collected in a special container). The
analysis was carried out by inductively coupled argon plasma mass spectrometry (ICP-MS) on a Nexion
300D + NWR213 device (PerkinElmer, USA), as well as the effectiveness of prescribed drugs was assessed
by indicators of capillary blood. Hemoglobin and serum iron were determined using the appropriate
standard kits, hematocrit and erythrocytes were determined using conventional methods. Statistical
processing of the obtained data was carried out using Microsoft Excel XP software packages
(MicosoftCorp., USA) and Statistica 6.0 (StatSoft Inc., USA).

Results. In our studies, it was found that the total loss of iron in most cases significantly exceeded
the intake of iron with food. During the period of active rest, the absorption of iron from food increased.
In most cases, his balance was positive. Through the correct selection of foods rich in trace elements, you
can try to influence the balance of trace elements in the body.

Conclusion. Thus, the complexes we offer to a greater or lesser extent have a positive effect on a
number of important indicators, and are recommended for the prevention of anemia and, also, are highly
effective and, therefore, very promising products for improving physical performance.

Keywords: prevention, microelements, deficiency, swimmers

Beegenne. Kak u3BeCTHO, MUKPO3JIEMEHTHI UTPAIOT BAXKHYIO POJIb B XKU3HEAEATEIBHOCTH KAKIOM XKIBOM
xiaerku [4,5,6,8,12]. O6nazas BBICOKOH OMOJOTHMYECKOM aKTUBHOCTBIO, OHM YYacCTBYIOT B OKHCIHTEIBHO-
BOCCTAaHOBUTEJIBHBIX IIPOLECCAX, Pa3JIUYHBIX BHAAX OGMeHa, TKAaHEBOT'O [JbIXdaHWA, TeHHOO6MeHa, KJIETOYHOT'O
IaBJIeHUA, KPOBETBOPEHUS, POCTA, PAa3sMHOXEHWs M OpraHM3aUuyM MMMyHHOM 3amwmtsl [3,12,25]. [Jedunnr
MHUKPO3JIEMEHTOB I UX HeCOaIaHCUPOBAHHOE COOTHOLIEHYE B IIMINE MOTYT IIPUBECTH K IIYOOKUM HapyLIEHUIM
o6MeHa BelleCcTB U CTaTh IPUIMHOM PasBUTHU psifia 3a00IeBaHMIM, B TOM YUCIIE U «CIIOPTUBHOM aHemun» [1,2,17].

CogmepxxaHre MHMKDPOIJIEMEHTOB B KPOBHM 3aBHUCHUT OT XapaKTepa MBIIIEYHOU [esTeJIbHOCTH, eé 00BéMa,
MHTEHCHUBHOCTH U TPeHUPOBAHHOCTH opraHusma [14,19,22,24]. Tlox BiusHuWeM CHCTEMAaTHIECKOH TPEHUPOBKU
IIapaJUIeIbHO C POCTOM MBINII] U UX IIOTPEGHOCTH B KUCIOPOZEe B (POPMEHHBIX 3IeMEHTaX KPOBU yBEIUIHBAETCS
COZepXKaHuUs xKere3a, MeIu, Maprauua. OfHOBpeMeHHO Bo3pacTaer U pusndeckas paboTOCIOCOGHOCTh CIIOPTCMEHOB
[9,13,16,18, 20,21,25].

HOCKOHBKY HOHBI XeJjie3a, M€ U MapraHIia — 3TO HE€ TOJIPKO KaTaJIUTH4YeCKHe LEeHTPBhI OKHCIUTEJIbHBIX
METa//IO9H3UMOB, B CBOOOZHOM COCTOSHHUU OHHU OOJAJAIOT OKUCIUTEIbHBIM /[AeHCTBUEM, II0TOMY IIPUPOCT
KOHIIEHTPALIUY MUKPOIIEMEHTOB B KPOBHU CIIOPTCMEHOB, a CJIELOBATEIBHO, U YBeINIeHNEe KUCIOPOSTPAHCIIOPTHBIX
BO3MOXKHOCTEH CJIe,Z[yeT PpacCMaTpHBaTh KaK IIPOABJIEHUE ,I[O)II‘OBPeMeHHOﬁ AoarnTaly K MHT€HCHUBHBIM MBIII€YHBIM
HarpysKaM aHadpoGHOro xapakrepa [7].

B mpakTuke cropra O4eHb MO YETKUX PeKOMEHZAUMi IOTpeGIeHHsS MUKDOIJIEMEeHTOB C IWIIeH [t
CHOPTCMEHOB Pa3IuYHON KBanudrkamuy, Bo3pacra u mona [10,11,15,23]. Touno ckas3aTs, CKOJIBKO aIMMEHTAPHOTO
xene3a (Fe), megu (Cu) u mapramma (Mn) Heo6xomuMO, YTOOBI yAOBIETBOPUTH IOTPEOHOCTH OPraHM3Ma B
MHUKPOIJIEMEHTaX, MOXHO JIMIIb IIOC/Ie HM3y4eHus 6ajaHca MHUKPOIJIEMEHTOB B OPraHHU3Me CIIOPTCMEHOB, UTO
ABIIAETCA HanboJlee aKTyaIbHOM HAa CETONHAIIHUN JeHb.

Hensio HacTOALero uCCIeZOBAaHUS SBUIOCH W3YYEHUA CYTOYHOrO 0anaHCca MUKPODIEMEHTOB B
opraHu3Me IUIOBLIOB BBICOKUX KBATU(PUKAIMOHHBIX Pa3pALOB.

Merogsl mccnefioBaHusA. B Teuenun OZHOTO Mecsua, B MCCAELOBAHWY IPUHUMANK ydacTve 44 IIoBna
PasIMYHOTO BO3DACTA, moa u keanudukanuu (cpeguuit Bospact 16,9 + 0,75 roga; givna tena 175,3 + 4,31 cm;
Macca tena 65,3 + 3,66 xr). Bce o6cieyemsle CIIOPTCMEHBI ¥ UX POAUTENN JATU IMUCbMEHHOE COTJIacHe
Ha yJacTHe B HCCIeJOBaHUU.

DJIeMeHTHBIH IPOGMIb OpraHM3Ma OOC/IeZOBAHHOTO KOHTHHTEHTA YCTAaHABIMBAJIU HAa OCHOBE
aHaIu3a MOYHU (YTPeHHsS, CPeHAA MOPIuA, COOpaHHAs B CIIeIMaIbHbIH KOHTeHHEeD). AHAIN3 IPOBOJYIIN
METOZOM MacC-CIeKTPOMETPHU C MHAYKTUBHO CBA3aHHON aproHoBoii mrasmoit (MCII-MC) ra nmpubGope
Nexion 300D + NWR213 (PerkinElmer, CIITA) [5], a Takxe 3¢ deKTHBHOCTS Ha3HAYEHHBIX [IPENapaToB
OIIeHMBAJIACh TI0 IIOKA3aTeaiM KalJUISPHON KpOBU. |'eMOryIOOMH M JKeje30 ChIBOPOTKH OIpeZesisiiiy,
HCIIONIB3YsS COOTBETCTBYIONIVIE CTAHZAPTHBIE HAOOPHI, T€MAaTOKPUT M SPUTPOIUTHI — OOIIEIPHUHATHIMU
MeTOJaMHU.
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CozeprkaHue ee3a B pasHbIX IIpellapaTax ¥ KOJIWYECTBO er0 YTHIU3AUY 13 HUX HeOJUHAKOBO.
Jly4ure Bcero yCBanBalOTCsA XOPOLIO PACTBOPUMBIE IIPeNapaThl, B KOTOPBIX 3JIEMEHT HaXOUTCSA B XeJIaTHOM
dopme. Jauuoit popme u xauectBy coorBercTByeT BAJl «CoQioPlus» pupmsr NSP (CIIIA), koTopsiit MbI
IIpeJJIOKUIN IIIOBIAM (25 4eoBeK — OCHOBHAs IpyINa) IPUHMMATh B TedyeHHH | Mecsma. B cocras
OUMOIOTMYeCKH aKTUBHOM J00aBKY BXOJAT X€JIaTHbIE COeUHEHNUs XKeje3a, MarHusd, MeZu. bospsimauk u
mmeper], KaileHCKuii, a Takxe KoHdpepMmeHT Qio B JaHHOM COCTaBe IIOBBIIIAET YCBOEHHE OMOJIOTHYECKU
akTHUBHBIX BemecTB. COBMeCTHOe [eiiCTBHME BCEX WHIPEIUEHTOB [O0OABKU ITO3BOJILET IOOUTHCS
MaKCUMaIbHOH d¢ddekrrBHOCTU. I110BIEI MprHUMany 1o 1 kxamncyste 3 pasa B IeHb BO BpeMs el Takxe,
OBLJIO HECKOJIBKUM TUIOBIAM (8 YemoBeK) JOMOJHUTETHHO HasHavueHo, Tabmerku xene3a «IronChelate»
¢upmsr NSP (CIIA), xoropsie ObUIM MCIIOTB30BAHBI JIMIIb TOTZA, KOIJa OBUIO HEOOXOZIMO
JIMKBUAMPOBATH OOJIBLION ero AedHIUT 32 OTHOCUTENIBHO KOPOTKUH CPOK B fo3e 25 Mr 2 pasa B CyTKH,
HATOMLIAK MU MEXIY IPUEMaMU ITHIIH.

Kourtponpnas rpynma (19 demoBex) NpHMHUMAIN pPacIpPOCTPAHEHHBIHM JKeI€30COIepIKalluil
nekapcTBeHHsIN npenapaTr — «Pepppomiekc» TEVA pharmaceutical Works Private, Limited Company
(Beurpus) B pekomeHzyeMoii cyrounoit gose (100 mr/cyT).

CraTuctudeckas o6paboTka IOMyYeHHBIX JAHHBIX IIPOBOAMJIACH IIPU IOMOIIY IIPOrPAMMHBIX
maketoB Microsoft Excel XP (Micosoft Corp., CIITA) u Statistica 6.0 (StatSoftInc., CIITA).

Pesynpratel. B Hamrmx mccreOBaHHAX BBLABJIEHO, YTO OOLIMe IIOTEPU JKejle3a B OOJIBIIMHCTBE CIydaeB
CYIeCTBEHHO IIPeBBIIIANH IIOCTYIUIEHHS XKele3a ¢ muiei (tabi. 1). B mepuos akTuBHOrO OT/BIXa YCBOEHUE Xeje3a
Y3 IMITY YBEJIHMYMBAIOCh. B GOMBIIMHCTBE CrydaeB ero 6asaHC ObIT MOI0KUTETBHBIM.

Ta6muma 1. CyTouHBIH 6aTaHC MEKPO3JIEMEHTOB B OPTaHU3Me CIIOPTCMEHOB IIPH (PU3MYeCKUX HAarpy3KaxX U
B ITOCJIeAyIONYe THH OTJbIXa

Harpyska Fe Cu Mn
HOCTyH.T[eHI/Ie | BBIZICJICHHE HOCTyHJIeHI/Ie | BBIZICJICHHE HOCTyHJIeHI/Ie | BBIZICJICHHE
ITnoBups! (meBoukw) III paspsza

Jucranuus 1,5 km 24,7+4,25 22,6+6,64 1,8+0,015 1,3+0,132x 4,8+1,35 5,1+0,15

AXKTUBHBIN OTABIX 26,2+0,13 20,5+2,06* 1,8+0,003 1,8+0,075 3,1+0,07 4.2+0,37%
ITnoBus! (zeBouku) I-paspsiza u macrepa criopra

Jucranuus 1,5 km 24,8+4,05 30,6+0,54 1,8+0,015 2,3+0,134* 4,8+0,04 7,0+0,02

AKTUBHBIN OTBIX 26,5+0,03 16,2+2,13* 1,8+0,003 1,2+0,111* 3,1+0,06 3,5+0,44
ITnoBusr (Maxpuuky) I paspsga u MacTepa cropra

Jucranuus 1,5 km 19,2+0,89 29,6+0,99* 1,740,135 1,7+0,044 4,6+0,55 9,0+1,52%

AKTUBHBIN OTABIX 14,1+0,90 18,9+0,43* 1,540,143 1,140,031 5,1+0,86 6,6+0,74

IOwHbIe mI0BIBI
Tpenuposxa 2 vaca 52:¢1,09 | 183+333 | 1,02:0240 | 1310222 | 1,7:0,06 | 2,8:0,47

IIpumevanue: * — pasTu<HA 0 CPABHEHHIO C BEIHIHHOK B parjHoHe JocrosepHsI (p<0,05)

Ecnu comocTaBuTh TOTEPU MUKPOIIEMEHTOB B IeHb TPEHUPOBKY MJIM COPEBHOBaHUH (CM. TabI. 1),
TO OKaXkKeTcsA, YTO AaKe IIPH ero IOBBINIEHHOH peTeHIWH B opraHu3Me AedHIUT ero 3a OJHU CYTKHU
IIOJIHOCTBIO He BOCCTAaHOBHJICA. A eciu GOJIBIINe HAarpPy3KH IUIAHUPYIOTCSA €XeIHEBHO, a3 B HeKOTOPBIX
MUKPOIMKJIAaX IIO [IBa Pasa B /IeHb, TO CTAHOBUTCA IIOHATHON NpHUYWHA JedUIUTA Keje3a B OpraHu3Me
CIIOPTCMEHOB BBICOKOH KBaIU(PUKALNN.

CozepxaHue Mefu B palliOHAX MMUTAHUA Y OOCIeZOBAHHBIX HAMU CIIOPTCMEHOB B GOJIBIIMHCTBE
cIy4aeB ObUTIO Hipke HOpMEL [Ipm sToM B mepuoz OTABIXa OTMeYasach IOBBIIEHHAS €€ 3afepXKa, 4TO
CIYKUT OZHMUM M3 BaKHBIX IIOKasaTejleli COKpAIeHHS 3aIlacoB 3TOTO MHKpO3JeMeHTa B OpraHH3Me.
BesnnunHa moreps MapraHIa, Kak U JpyruX MUKPO3JIeMeHTOB, 3aBHCesIa OT KBaIU(pUKALNY CIIOPTCMEHOB
1 00béMa BBINOIHAEMOH MbImevyHOH paborel. Hampumep, y mmoBumx III paspsanma BsimeneHme sTOTO
MUKpODJIeMeHTa B IeHb COPeBHOBAHUI ITPEBHIIIAJIO €T0 IIOCTyIIeH e ¢ mumei Bcero Ha 0,2 Mr, y MacTepoB
CIIOpTa IOCJIe TPOXOXKASHUS TOH e AUCTaHIIMY dTa pa3HuIia coctapisaa 2,2 mr (B 11 pas 6ossiue). B cBsa3u
C 9TUM MbI peKOMEeHyeM IPIMepHbIe CyTOYHbIe HOPMBI IOTpebIeHNs JaHHBIX MUKPO3JIeMeHTOB (Tab1.2).
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Ta6muua 2. IlpumepHsIe CyTOUHbBIe HOPMBI IOTPeOIeHIS MUKPOIJIEMEHTOB JJI CIIOPTCMEHOB, MT.

I'pynms! cmoprcMeHOB Fe Cu Mn
IInoBUBI MyIAAIIMX PA3PAOB:

® KEHIIWHBI 20-25 1,5-2 5-7

®  MYXXYMHBI 20 1,5-2 5-7

IOwusbre maoBIIBI 15-20 1,5-2 3-5

ITmoB1IBI BEICOKOI KBaMIU(UKAIIUH:

® KEHIIWHBI 30-50 2-3 10-18
e  MYy>XXYMHBI 30-50 2-3 10-18

Jedunur MUKpO3/IEeMEHTOB B OpraHH3Me MOXXeT OBITh NpeAyIpPeXAEH WIN H3JIeYeH TOJIBKO
IOCTaTOYHBIM IIOCTYIIEHMEM COOTBETCTBYIONIMX MHKPOIJIEMEHTOB B OpPraHHM3M C IHIeH WIH C
COZepXKAllMMH MHKPODJIEMEHTHl CIIeIIMaIbHBIMU IIpemapaTamMu. Bce gpyrue ¢apMakocpezcTsa
(BUTAMWUHBI, TOPMOHBI, aMUHOKHCIOTEL U JIP., KOTOPbIe HE BXOZAT B CIMCOK JONWHTA) CIIOCOOHBI JIHIIH
YJIy4LIUTH BCACBIBAHNE MUKPOJJIEMEHTOB U UX YTUIM3AINIO Ha Pa3HBIX STAIlaX YCBOEHUA, YMEHBIIUTD UX
mOOOYHOe [eHCTBHe, YCKOPUTH TepaleBTUYecKuil 3¢deKT, HO He MOTYyT HX 3aMeHUTh. llyTém
IIPaBUJIBHOTO IIOA0OPOB IIPOAYKTOB, OOTaTBIX MUKDPODJIEMEHTAaMHU, MOXKHO IIOIBITATHCSA IOBIUATH HA
6ayaHC MUKPO3JIEMEHTOB B OpraHusMe (Ta6i.3).

Ta6muna 3. ComepkaHye MHKPO2JIEMEHTOB B OCHOBHBIX IIPOAYKTaX MUTAHUS, MIY%

ITpogyxT Fe ‘ Cu ‘ Mn
ITpoyKTHI *KMBOTHOTO IPOUCXOXKAEHUA
loBsimuaa 2,20 0,21 0,073
bapanuna 2,34 0,17 0,048
CBuHMHA 1,71 0,13 0,090
Sina 1,95 0,08 0,026
Cmerana 0,11 0,06 0,005
Tsopor 0,08 0,05 0,033
Mostoko 0,17 0,04 0,007
Pr16a 0,68 0,04 0,038
Kon6Gacsr 2,25 - -
Cocucku 1,90 - -
IIposyKTHI pacCTUTETHHOTO IPOUCXOXKIEHUS

Kaprodens 0,31 0,18 0,080
MopxoBs 0,51 0,12 0,066
Jlyx pemuarsrit 0,65 0,08 0,123
Kamycra:

e  (CBeXxas 0,39 0,06 0,252

e  KBallleHHas 2,99 0,14 0,236
Csekia 0,75 0,23 0,194
Tomatsr 0,21 0,14 0,181
I'pu6s! cymeénsie 1,02 1,20 0,809
Krry6nuxa 0,40 - -
Kusun 0,64 - -
S16moku 0,16 0,09 0,04
Xeb:

®  pXXaHOI 1,91 0,28 0,532

®  IIIeHWYHBIA 2,01 0,20 0,343
MaxapoHs! 1,85 0,21 0,260
Puc 0,43 0,18 0,531
Coxu (HaTypasbHbIE):

®  TOMATHBIHI 0,99 0,08 0,063

®  BUIIHEBBINA 0,45 0,14 0,068

e  gBIOYHBII 0,22 0,02 0,021

®  BUHOTPaJgHBIH 0,46 0,05 0,092
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Psan mposyKTOB BRICOKOM KQJIOPUITHOCTH NPAKTUYECKH He NMeeT JKeJIe3a: BCe Macya — CIMBOYHOE,
TOIZIEHHOE, PacTUTeIbHOe, Takxke MEn M caxap. V3 pacTHTeNpHBIX IPOLYKTOB OOJIbIIE BCETO >Keje3a
COZepXKUTCA B 000OBBIX M COEBBIX pacTeHUAX (6005, TOpoX, (HacosIb), MACTUIHBIX KyJIBTYpax (Mak, ceMeHa
IIOJICOTHEYHUKA) ¥ HEKOTOPhIX oBoiax. OpyKTsl, 0COGEHHO IIUTPYCOBBIE, COEPIKAT JKejle3a He GoJblie,
yeM HEeKOTOpBIe OBOIIY, HO Gyarozaps OOIbLIeMY COAEP’KaHUIO IUTPHHOBOH M aCKOPOMHOBON KHCJIOT
CIIOCOOCTBYIOT €TI0 YCBOEHHIO.

ITpu cocraBreHMM PpaIMOHOB NHUTAHUA HEOOXOAUMO IIOMHUTH, YTO TeMO- WU MHOIJIOOWH,
coiepXKalryecs B MsACe - IJIaBHble ICTOYHUKH AMEeTUYECKOTO XKeJle3a, TaK KaK Ha HUX IPUXOAUTCS OOJIbIIas
vyacTs abcopbrpoBarHoro xeesa (70 40-70%). BcacsiBanue xesresa M3 MUY )KUBOTHOTO ITPOUCXOXKIEHUS
B 2-4 paza BbIlle, YeM M3 PaCTUTeIbHON muuu. [Ipu sToM «MACHOM (paKTOp» OKa3bIBaeT IMOJIOXKHUTEIbHOEe
BIMSAHNE U HA BCaChIBAHME HETeMOBOTO JKejle3a M3 IIPOAYKTOB PACTUTEIBHOTO IPOUCXOXAEHU. Tak ke
IEeHCTBYIOT MeJb, aMHHOKHUCIOTHEI, (PPYKTO3a, JIUMOHHAS KUCIOTA, HEKOTOpPble BUTAMUHBI U OCOOEHHO
ackopbuHoBag Kuciora. [lob6aBrenne naxe 60 Mr acKOpOMHOBOM KHCJIOTBI K OOBIYHOMY PaIfMOHY
yBeIM4MBaeT BCaChkIBaHUe Keye3a 6oyree ueM B 3 pasa.

Jpyro#f cmoco6 yBeIHMYHTH IIOCTyIUIEHHE MHKPO3JIEMEHTOB B OpPraHM3M, He IIOBBIIIASL
KQJIOPUHHOCTA M He HAapyllas COOTHOIIEHWS APYTHX INHIIEBBIX MHTPeIUEHTOB — OOorauleHue IIHIU
JIETKOYCBOSIEMBIMH COJLIMH JKejle3a, Mef M MapraHma. IIpum 3ToM ciemyeT y4IHTBIBATH, YTO KaXKIBIH
5JIEMEHT IIOTeHLIMAIbHO TOKCHYEH, eCIH HApyLIaeTCs [UAIa30H ero O0e30IacHOM M aZeKBaTHOM
SKCIO3UIIHH.

B mocnemmue romsr Bcé dgamle CIIOPTCMEHBI CTATH IPHUMEHATh KOMILJIEKCHBIE OMOJIOTHYECKue
aktuBHble 1006aBku K nuiie (BAJT). VI Tem He MeHee mpu kesne30ZepUIIUTHBIX COCTOSHUAX Yallle BCETO
I TpUéMa BHYTPb HA3HAYAIOT IIpelapaThl MeZMKAaMEeHTO3HOTO >Kejle3a C JOCTaTOYHO OOJIBIINX
KoIn4uecTB Ge3 y4éTa JaHHbIX O B3aUMOZEUCTBUY MUKPOIJIEMEHTOB B XKeJIyJOYHO-KHUIIEYHOM TpaKTe [2].
Keneso 06bI9YHO IpHUMeHseTCS B BHZe TAOJIETOK, a [j03a OIpeesseTcss KOJIUYeCTBOM aJIMMEHTapHOTO
’KeJle3a, CoZiepKallerocs B npemnapare. IIpu pacuére KypCOBBIX 103 ZOJDKHBI YIUTHIBATHCSA BaJIEHTHOCTD
’KeJe3a B ITpeIIapare, CoZiepXaHue B HEM aTMMEeHTapPHOTO JKeJle3a U BeJIMYMHA eT0 BCACBIBAHUA U3 JAHHOTO
COeVHEeHHH.

ITpuém BAJL «CoQioPlus», KOTOpBIit MBI IIPeAJIOXKUIN IIJIOBIIAM IIPUHUMATh B Te4eHUH 1 Mecsia,
COIIPOBOXKZAJICA y IIOBLOB moctoBepHbM (P<0,05) moBsrmeHremM KoHIeHTpanuu remoriaoouna (Hg) Ha
8% u peruxynonuTos (Ha 34%) B kpoBu. OHOBpeMeHHO Bo3pocio comepxxanue Fe u Cu B mrasme KpoBu
(coorBercTBeHHO Ha 56% 1 15%) 1 OBBICHIICS YPOBeHD paboTocnocobHocTH [11].

HomonuurtensHoe mpumeHenue Tabmetok «IronChelate» mpuBogUT K HOJABIEHUIO BCACHIBAHU
Mn u Cu B tomkom kumeuynuke. [Ipuém tompko BAJl «CoQuoPlus», BBI3BaO POCT KOHI[EHTpALUU
reMOTJIOOMHA M YKCJIa DPUTPOLUTOB YPOBHA JKejle3a B IIa3Me M KJIEeTKaX KPOBH y OCHOBHOH T'PYIIIIBI
IIJIOBIIOB, Y€M y KOHTPOJIBHO TPYIIIIEI, KOTOpas IPUHIMAJIA CTAHJAPTHEII npenapat «PeppoIuiekc».

B mociemHue Tombl MIMPOKOe PacIpOCTpaHEHHe IIOTYYMIN KOMIUIEKCHbIE IIpeIlapaThl JKejes3a C
MaKpO M MHKPO3IJIeMeHTaMH, BUTAMUHAMU, AMUHOKHUCJIOTAMHU WU JPYTHMMH OMOJOTUYECKU AKTHBHBIMU
BeI[eCTBAMHU, KOTOpBIE JOJLKHBI OBITH TIIATEIBHO UCCIeZOBAHBI HA OTCYTCTBHE JOIIMHTOBBIX KOMIIOHEHTOB
B CBOEM COCTaBe, U yAOBJIETBOPATh AHTUIOIIMHTOBOMY IIPUHIUIY (6e3BpeHOCTh, OTCYTCTBHE IIOOOYHBIX
addexToB, paspelmeHre K NPUMeHEHHIO clioprcMeHamMu Mepumuackodl komuccuu MeXZayHapoZHOTO
Onummnuiickoro Komureta).

ITpu coBmecTHOM IpméMe BUTAaMHHOB C MUKpPODJIE€MEHTAMU BBIABIE€HA 3HAUHUTEIbHASA CYyTOYHASL
3aflep>KKa JKejle3a M Maprauna. /IuTeapHOe HCIIONIB30BaHME BUTAMUHHBIX A00AaBOK 6e3 ZOCTaTOYHOTO
obecIieyeHNs OpraHMU3Ma CIIOPTCMEHOB MUKPO3JIEMEHTaMU MOKET BBI3BaTh CEPhE3HBIE HAPYIIEHUS MUKPO
5JIEMEHTapHOTO TOMEeOCTa3a CO BCEMU BBITEKAIONUIVMY OTCI0/]a HeGIaTOIPUATHBIMY IIOCIeJCTBUSIMH.

3axmodenre. TakuMm o6pa3oM, IIpejjaraeMble HAMK KOMILIEKCHI B OOJIbLIeH WJIM MeHbIIei
CTeIleHN OKAa3bIBAIOT IIOJIOKUTEIBHOE BIMSAHUE Ha PAJ, BKHEHIINX ITOKa3aTeslel, U PeKOMeHAYeTC I
IpodUIAKTUKY aHEMUM a, TaKXKe, ABIAETCI BBICOKOO(P(HEKTUBHBIM U, B CBA3M C OTHM BeChbMa
IIePCIIeKTUBHEIM JIJIS TIOBBIIIEeHN (PU3HMIeCKOI pab0TOCIIOCOOHOCTH IPOAYKTaMH.
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IAYAPJ] PEPOAH ', TAJTH KOKAHA ?, HUHO IJATAPEHIIBHJTH 3, HUHO KYP/JHAHH 3
[MTPOOUNITTAKTUKA TEOUITUTA MUKPODJIEMEHTOB B OPTAHU3ME ITJIOBIIOB
II'pysunckuii ['ocynapcTBeHHBIN yueGHbIH YHUBEPCUTET (HUMIECKON KYIBTYPhI U CIIOPTA
* YV umBepcurer um. cB. Llapuisr Tamapsr Ilatprapxmm I pysmun
ST6mmucckuit 'ocymapcTBeHHBIN MeJUIIMHCKUI YHUBEPCUTET

PE3IOME

Beegenue. Kax u3BeCTHO, MUKPOSJIEMEHTHI UTPAIOT BXKHYIO POJIb B XKU3HE[EATEIBHOCTH KaXKIO0H JKUBOM
KJIETKH. ,ﬂeq)I/ILH/IT MHKPOSJIEMEHTOB HJIN HX HeC6aJ’IaHCHpOBaHHOe COOTHOII€HHE B IIHIIE MOI'yT IIpUBECTH K
IyOOKMM HAapylIeHHAM OOMeHa BeIIeCTB M CTaTh NPUYMHON PasBUTHA pAfa 3a00JIeBaHUIl, B TOM YHCIE U
«CIIOPTHBHOI aHEeMUM».

CopeprkaHye MHUKPODJIEMEHTOB B KPOBM 3aBUCHUT OT XapaKTepa MBIIIEYHOH [JesSTeNbHOCTH, €€ 06BéMa,
MHTEHCHBHOCTH U TPEHHUPOBAHHOCTH opraHusMa. [1oz BIMSHMEM CHCTEMAaTHYECKON TPEHHUPOBKY IIApaUIEBHO C
POCTOM MBIIIIL ¥ KX IIOTPeGHOCTH B KUCJIOPOZE B GOPMEHHBIX dJIEMEHTaX KPOBH YBEINIUBAETCS COLEPIKAHIS XKee3a,
Mezu, Mapranna. OZHOBpeMeHHO Bo3pacTaeT U ¢puandeckas paboToCIIOCOGHOCTH CIIOPTCMEHOB.

B mpakTuke cmopra OueHb MO YETKUX PeKOMEHIAUWH NOTpe6/IeHUA MHKPOJIEMEHTOB C IWIIEH AJd
CIIOPTCMEHOB Pa3IMYHON KBanMr(UKAIMY, BO3PACcTa U M0ia. TOYHO CKa3aTh, CKOJIBKO anuMeHTtapHoro xeiesa (Fe),
megu (Cu) u maprauuna (Mn) Heo6X0ZKMMO, YTOOB! YAOBIETBOPUTH IIOTPEOHOCTh OpPraHM3Ma B MUKPOIJIEMEHTAX,
MOKHO JIMIIb IIOCJIE M3ydYeHWs OGajaHCa MUKPOIIEMEHTOB B OpraHM3Me CIIOPTCMEHOB, YTO sABJAETCS Hanboiee
aKTyaJbHOH Ha CerOJHAIIHUN JeHb.

Hensio HacTOALIEero uCCIeZOBAaHUS SABUIOCH W3YYEHHA CYTOYHOrO 6aaHCa MUKPODJIEMEHTOB B
opraHu3sMe IUIOBLIOB BBICOKUX KBATU(PUKAIMOHHBIX Pa3pALOB.

Mertopsl ucciaemoBaHmd. JJIeMEHTHHIM Ipoduab opraHu3Ma OOCIeZOBAaHHOTO KOHTHUHTEHTA
yCTaHABIMBAIX HAa OCHOBe aHAIMW3a MOYM (YTPEeHHSS, CpPefHAA MOPIUA, COOpaHHAs B CIIEIMaTbHBIH
KOHTeiiHep). AHa/lIU3 IIPOBOAMIN METOZOM MAaCC-CIIEKTPOMETPUH C MHIYKTHUBHO CBS3aHHOM aprOHOBOH
mna3moit (MICIT-MC) ua npu6ope Nexion 300D + NWR213 (PerkinElmer, CIIIA), a takxe addexTrBHOCTD
Ha3HAYEHHBIX IIPelapaToB OLieHMBAIach IO ITOKa3aTelaM KalmWIAIpHOM KpoBu. I'eMOrmobuH u xejeso
CBIBOPOTKH OIIpefieNIfAf, HCIONAB3YS COOTBETCTBYIONIVE CTAaHAAPTHble HAOOpHI, TIeMAaTOKPUT U
SPUTPOIUTEL — OOmenpuHATHIMU MeTomamu. CTaTrucTudeckas o0OpabOTKA IOTYyYeHHBIX MJAHHBIX
IIPOBOAMJIACH IIPH ITOMOILIK IporpaMMHbIX rakeToB MicrosoftExcel XP (MicosoftCorp., CIIIA) u Statistica
6.0 (StatSoftInc., CIITA).

Pesynprarsr. B Hamux ncciaemoBaHMAX BBIABJIEHO, YTO OOLI¥ie IIOTEpH JKeie3a B GOJIBIIMHCTBE CIIydaesB
CymecTBeHHO IIpeBhIIAIN HOCTyHJIeHI/IH JXeje3a C HHH.LEfI. B IIepuo aKTUBHOT'O OTAbIXa yCBoeHI/Ie JKeJjie3a U3 MUIInu
yBeINYUBAIOCh. B GOIBIIMHCTBe CiydaeB ero GamaHc Gbul HmomoxuTenbHbIM. [TyTéM IIpaBHIBHOTO IOZOOPOB
IIPOAYKTOB, OOraTHIX MUKPODJIE€MEHTaMHU, MOXKHO IOIBITAThCA ITOBJIHUATH HA OaJaHC MUKDPODJIEMEHTOB B
opra"usMe.

3axmodenre. Takum o6pa3oM, IIpejjaraeMble HAMK KOMILIEKCHI B OOJbLIeH WJIM MeHbIIei
CTeIleH! OKAa3BIBAIOT IIOJIOKHUTEbHOE BIMAHUE Ha PAZ BAXKHEHIINX ITOKasaTeslel, 1 peKOMeHIyeTCs I
NpodMIAKTUKY aHEMWUM a, TakKXKe, SABJIIETCA BBICOKOI((EKTUBHBIM X, B CBA3M C OTHM BechMa
IIePCIIeKTUBHEIM JIJIS IIOBBIIIEeHNS (PU3NMIeCKOI pab0TOCIIOCOOHOCTH IPOAYKTaMH.

Oo
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DAVID CHKHIKVISHVILIL, IRAKLI CHKHIKVISHVILI, NUNU GOGIA, MANANA ESAIASHVILI
ANTIOXIDANT ACTIVITY AND RESVERATROL CONTENT OF
COCOA AND CHOCOLATE SAMPLES
Thilisi State Medical University, V. Bakhutashvili Institute of Medical Biotechnology

SUMMARY

The antioxidant activity and amount of resveratrol in cocoa and chocolate samples were studied.
It was found that the amount of resveratrol is correlated with the antioxidant activity. The highest
antioxidant activity and amount of resveratrol was found in Turkish cocoa sample and the lowest in milk
chocolate. Among chocolates, dark chocolate with 70% cocoa products is distinguished by the amount of
resveratrol. The benefit of chocolate is related not only to the percentage of cocoa products on the label,
but also to the manufacturing technology and the quality of the cocoa. The presented work provides an
opportunity to identify more useful chocolate and cocoa samples based on antioxidant activity and
resveratrol amount. Accordingly, the user should stop the choice on the more useful sample of chocolate
and cocoa.

Keywords: resveratrol, cocoa, chocolate, antioxidant activity
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3mem0ggbmemgdem o om0 3ogemgbd dd0sbol F963Ermgmmmosdg Gr0g0em3b&ngos. dogommomace
8‘3do 300300@0@0 03@8&) 36360000033(4) g%gdd)b, Bod(bgéogbob 36)030@0336)0036860bo o
b036)03@0b 68b063d036030300m, 33[)0?)030[)0@ 033300?)3[)05[) 68800036 33003036 3@80080(4)30)50[)
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90033@@@03(4)0 3mb306)860 3603363@0}360@ 03306)8&) 68800036 3°33d0b 70%-960>56 33@06)86000
[3]. andao 300300@0@30 30038060 bobd)mq)néo 0603600@0 66330 3036)00 3300@, 30@6)8 30300’)[}
Lobdgemdo. BEMOgobmemgdal 96 g3030hggdobol Moo EMBal dohgdo 3039mb @O dmgmemoceol
36meendhgdde, vdemogbrgdcos 6693089 893mddgogdel ga3gdhl [4]. dm gmemoceol o 3930mb bodydgdel
3300930 @GML  500bodbgds  OEgome  JMGgEMO3ed  3mEmoggbmemgdel  BHomgbmdols oo
obhomgloobhe  ofhogmdol dmeol [5]. 3030mb Bo63gemgdol mgbdyemo o 03gédgbhnemo
037393930 06393L ggbmEmYH0 bogercgdol BHompgbmdol s vbhomdglowobinéo sghogmdal 333906
©04390900L.  3030mb  Bobogemol  semzommeBoges  Logbhmme 1306303l 36meoydhgel
oGOomdonoﬁ(Dgéo od003mbob, 336&00@ b3336mdboq>ob 60@030@0[} 8063066)0@{)50[) USoéjb [6].
3939mb o dmzmemool  Lobotggdmmm  gogemgbs 3093 3PRe™ 0dérgde  Gglggbohtmemal
06lgdmdnl 3o8m, Bobrmomod domdo Yo3tam 30ty BomEgbmdnm &0l Gglgglodtmemo, gowéy
Boogem ©30bm3o o goblognmegdem d39bo6g Polygonum cuspitadum-3o [7]. (here3¢hmazoboo o
69Lggeohmemom  godaegdyemo dmmemool dmbdoégds 360dgbgemmgboce 1BymalL  bgeml
Lobbemdo 0blnemobol ogdggomgdsl o dgademgds 3gmbrgl $ob3Gmgemmdalongol Lobséggdemm
99399ho, GmIgemoy o 3ogdekgdymmos mdbocesendo Lhtgbolb 3g8;3065900Leob [8]. 3030mb oo
dm 3ol 3G menghgool 3gLBogemobol 360dgbgemmgobos gomegm, GHm3gmme dmemoggbmemgdol
3™33mbgbhgdo gobloBdmgeoggb sodnsbol $9636mgmmmdolmgal Lobotggdemm mgaligdgal.

330930l 3080bo: cdaemobol 306 39(hg0d0 oELgdnemo 3030mb o dmzmemsol bodydgdol
boéagb@oo&'\obob 33[5603@0, °60°mdb°@°6006° od003mbob o éab3060®6mqmb 6)000@350050[)
dobgcogoo.
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3oldemo o dgommepgdo. 33cmg3900 Bohotcod 3039mb o dm memoceol 603339330, Bndgemo;
336360@0 oym oan@mbéo:; 30633030 2022 6@0[) 3o0L3o0. 30’)30’)@0@0 &doobo ,,63[)0@0”, 8Ud°
dm 30000 70% 393°m ,,GSBOQJS”, 300300@0@0 68% 393om™ ,0060533m”, dm 300000 85% 393°™
,0060533m”, dm 3OO0 90% 393°m %6068:]@0 ,bmoéo”, 393°™ , 3t4>ol560 md@oobé” (63[)30’)0),
,,0@@06” ©o 3368060” (m‘aédgmo).

3o>3lbbgemgdec gdbheogizos. dm memmome ogy 3893900 aym 306g boBocmozgdoce (2 83).
99bE0gi300bengol  godmygbgdnemo oym L3obho goobmemol Loboor (Sigma-Aldrich). dgegoocogde
39390 ©omgbmdoly o godblbgemlb dméal (Boliol o dmgyemdol dobgrogoo) dgomggbos 1:3.
mommgymo gJuh&sgizeobogel ooymgbgdol wém - 48 Lo, 393cgg 9guhErodhgdo 99d398cgdoegdmeos
60030@036)0[) ogoQ)(bémb doq}a@@ao o b33300@36) 030@@630 HPLC d6m800m66)oq300bm30b.

dopoemo  Bbggol mbggoce  §emBohmg@ogges (HPLC). démBohmgooggonmo  sboemodo
39bbmG309mmd domommo Bbggolb mbggoe Jemdodhmaongdg Agilent 1260 Infinity (9d3), Supelco-C18
d6m300m860%03@0 b33(bol) 8080088685000 (25 L3 x 4,6 33, 5 um), 35°C 0833360036(7[) 30(4)0063530.
dmdocmyto 03oBal dobomgdo 0ygbgdwbgb Byoemdo goblbocm si3ghmbohGomml o 1% ddocdgogol
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JTABHJT YXHKBHIIIBHJIH, HPAKJIHH YXHKBHIIIBHIH, HYHY I'OI'MA, MAHAHA
SCAHAIIIBHIIH
AHTNOKCHUJAHTHAA AKTUBHOCTDE U COOIEP>)KAHUE PECBEPATPOJIA
B OBPA3IIAX KAKAO U IMIOKOJIATA
WNucrutytr Mepununckoil buorextnomorun um. baxyramsuau, Toumucckoro I'ocymapcTBeHHOTO
MepumnyaCcKkoro YHUBepcUTeTa

PE3IOME

VccmenoBany aHTHOKCHAAHTHYIO aKTUBHOCTh M KOJIMYECTBO peCBepaTposa B 0Opaslax Kakao U
IIOKONaZla. BpUIO OOHapyXeHO, YTO KOJIWYEeCTBO pecBeparposia KOppelupyeT € aHTHOKCHIAHTHON
aktuBHOCTBIO. Camas BBICOKAsA AHTHOKCHJAHTHAsA AKTUBHOCTP U KOJIUYECTBO pecBepaTposna ObLIH
OoOHapy>KeHHI B 00Opaslie TypeIlKOro KaKao, a caMble HU3KHe — B MOJIOYHOM Inokoiaze. Cpesu o6pasIos
IIOKOJIaZia TI0 KOJIMYECTBY pecBepaTposIa BeIZeIAeTcCsa TeMHBbIH mokoiazk ¢ 70% kxakao-mpoxykros. Iloxs3a
IIOKOJIAZla CBSA3aHA He TOJIBKO C IIPOIEHTHBIM COZEp>KaHHeM KaKao-IPOAYKTOB HAa JTHKETKe, HO U C
TEXHOJIOTHEel M3TOTOBJIEHHS M Ka4eCTBOM CaMOro Kakao. IIpezmcraBmeHHas paboTa maeT BO3MOXHOCTB
BBIABUTH OOJiee IIOJIe3HBIe OOpasIpl LNIOKOJAZA M KAaKao Ha OCHOBE AHTHOKCHUIAHTHONH aKTUBHOCTU U
KoJIm4ecTBa pecBeparposa. COOTBETCTBEHHO, ITOJIb30BAaTENb MOXKET OCTAaHOBHTH CBOI BBIOOp Ha Oosee
II0JIe3HOM OOpaslie UIOKOJIAZa U KaKao.
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The incidence of diagnosed autism spectrum disorder (ASD) worldwide has increased over the
past decade and is currently approximately at over 1% (ADDM). As emphasized by the Coordinating
Committee, an important role in these processes is played by environmental risk factors [2,6,13], as well
as a possible genetic contribution to the risk of ASD, which is especially evident in the early stages of
human embryonic development. Among the possible risk factors, which have recently received much
attention, is ultrasound diagnostics [3,16,19].

Diagnostic ultrasound (US) during pregnancy has been part of standard obstetric care for decades
[1,5,9]. Diagnostic ultrasound imaging has proven clinically useful in the first trimester to screen for fetal
abnormalities, locate and track multiple embryos, especially during in vitro fertilization, and, for example,
determine the likelihood of miscarriage [6,18]. In the second and third trimesters, sex determination using
ultrasound is possible, as well as assessment of fetal growth and analysis of potential problems that may
arise during fetal development [18,20]. Occupational physicians also use pulsed Doppler ultrasound (DUS)
to check for the presence and quality of a fetal heartbeat, which also begins in the first trimester. An
adequate balance of benefits and risk determines the medical use of DUS during pregnancy. However, this
appropriate use is increased with concomitant factors that are also associated with an increased risk of
autism when combined with other risk factors such as maternal age [14,16], maternal metabolic processes
[12,15], and complications during pregnancy [4,13]. All together significantly increases the risk of
developing autism.

Along with the medical reassurance that expectant parents usually receive, they enjoy the
ultrasound procedure because they can see the baby before birth, which gives them even more peace of
mind, depending on the baby's normal condition. Currently, entrepreneurs sell ultrasound machines that
give them so-called baby pictures taken with the help of ultrasound machines ,,as a memory or memento,
[9,18], where 30 minutes of ultrasonic exposure produces DVD images. Despite its increased use, there are
currently few or no regulatory tools specifically designed to assess the general risks associated with new
medical imaging and diagnostic devices. Physicians recommend that pregnant women avoid routine
ultrasounds, although the practice remains unregulated in most US states [17,20].
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While these ultrasound devices comply with FDA marketing requirements, their unlicensed
medical use is a concern. In addition to the growing popularity of commemorative ultrasound photographs
due to easy access and low cost (less than US$100), Doppler ultrasound heart rate monitors have become
increasingly used in the home. It is still important to ensure the safety of the procedure and inform users
and future parents of any potential side effects. This ongoing safety review also remains relevant as there
are scientific studies showing that prolonged but clinically significant exposure to DUS in utero in rodents
can alter their neurological function [16]. Studies have shown that mice exposed to at least 10 minutes of
ultrasound in utero on the 14th day of embryonic development (E14), experience impaired learning and
memory [17]. Mice exposed to ultrasound in utero also showed significantly reduced levels of dopamine,
norepinephrine and serotonin in the hippocampus compared to controls, and finally, it is reported in the
literature [2,3] that mice exposed to ultrasound for 30 minutes or more per day (E14.5), there was
significant impairment of cortical neuron migration compared with the control group. It is worth noting
that there are negative results [11] and that some scientists did not find changes in the memory and anxiety
levels of rats even during 35 minutes of exposure to ultrasound in utero.

Methods. We carried out diagnostic procedures: we selected 4 groups, one of which was a control
group, and the remaining three were experimental. The first experimental group was exposed to
ultrasound for 10 minutes, the second group — for 20 minutes and the third experimental group — for 30
minutes, this procedure was carried out daily until the offspring appeared. After 23 days of pregnancy, we
received offspring, the number of which was 9 mice in each of the four groups. 2 months after birth, we
studied the behavior of the offspring in an open field.

Results and Discussion. As a result of locomotion in the open field, it was found that the latent
period of exit from the central circle in control rats was shorter (1.97 + 0.7) compared with rats that
received ultrasonic exposure during their stay in utero (15 min, 25 min, 30 min) (2.1+0.6, 3.2+0.7, 3.9+0.7).
As for motor activity in the open field, we saw that the number of crossed cells in control rats was
(14.53+0.06), 10, 20, and 30 min after exposure to US (25.6+0.07, 39 .9+0.08, and 29.3+0.06). As for the
time spent on crossed cells, it was in control rats (11.6+0.06), at 10, 20, and 30 min (31.9+0.05, 42.4+0.05,
and after 30 min 34.1+0.05). And the percentage of time spent on translocation in control rats (9.31+0.05),
and in rats exposed to ultrasound was 10 min, 20 min, and 30 min, respectively (26.5+0.06), (35.4+0.07),
(28.46+0.06).
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translocation time
translocation time %
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ultrasound 10 ultrasound 30

The difference is significant both in the time spent on translocation and in the percentage of time
spent on translocation relative to the total time spent on the experiment. Therefore, it can be said that
control rats move more slowly and have fewer crossed cages, which can be explained by grooming. The
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number of times they stand against the wall and in the center, trying to correctly perceive the
environment in which they are, indicates their perception of the social environment since they live in
families. In this way, they are trying to make the right decision for their family members, which indicates
their correct perception of the social environment, which is not the case in rats exposed to ultrasound.
Compared to control rats, they move faster in the open field and cross more cages, and spend less time
than control rats - (88.2+7.2%) rats 10 min, 20 min, 30 min.
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Ultrasonic exposure (67.8+5.2%) (57.6+4.0%), (and 65.8+4.0%), and this conclusion is confirmed
by the number of immobility cycles. The table shows that in rats of the control group, these indicators are
higher (85.9+0.2 s) than in animals of the group of rats exposed to ultrasound (79.1+0.5 s). In addition, A
(control) and B (rats exposed to ultrasound radiation) also differed in orienting activity in the open field.
The number of vertical rises in rats of group A is (1.5+0.01), and in group B rats, exposed to ultrasound
radiation, it is (7.7+0.03), (5.6+0.01) and (5.1 + 0.01), (but the spent % time required for A in this study is
(5.7 £ 0.01), and for group B rats it is (2.4 + 0.01), (3 .4 + 0.01), (4.1 + 0.02).
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This means that they are more likely to stand against the wall and spend less time perceiving the
environment, which is an indicator of the presence of fear and anxiety factor in it. An increase in the
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number of standing positions of the control rats and a significant increase in the time spent on orientation
while in one or another compartment means that the rats explore the area in which they are placed, i.e.,
participate in the "exploration of the open field". A comparison of the stereotypic activity of rats in groups
A and B in the open field showed that, although the number of grooming cycles among animals differed,
the time spent by control rats in standing, both vertical and centered, and the number and duration of
grooming was higher in control rats than in ultrasound-exposed rats. That indicates their excessive
emotion and anxiety.
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Conclusions. The obtained data indicate that ultrasound exposure to rats in utero causes the
development of anxiety and depression, which is clearly visible as a result of our observations.

The development of anxiety is due not only to the residual effects of organic changes in brain
structures related to the organization of behavior, in particular, to specific glutamatergic neurons, the
"center of attack” in the hypothalamus, but also to the activation of the entire adaptive-compensation
system. Moreover, the development of depression and anxiety can be clearly seen as a result of the study
of behavior in the open field. In particular, with the results obtained in the "open field". Elucidation of
these issues will deepen the current understanding of the effects of prolonged 20-30 min ultrasound
exposure in rats in utero, and future studies of animal nervous system dysfunction.

Tab 1: The effect of ultrasound on rats during pregnancy

The effect of ultrasound

Open field Control A 15 25 30
exit time from the center (min) 1,97+0,7 2.1+0,6 3.2+0.7 3.9+0,7
Number of crossed lines 14.5+0,06 25,6+0,07 39.9+0,08 29.3+0,06
Time for translocation 11.6+0,06 31.9+0,05 42.4+0,05 34.1+0,05
Translocation time % 9.31+0,05 26.5+0,06 35.4+0,07 28.46+0,06
Immobility time % 88.2+7,2% 67,8+4,2% | 57.4+4,0% 65,8+4,0%
Immobility time 85,9+7,2 81+4,2 68+4,1 79+4,0
The number of vertical rises 2.2+0,01 7,7+0,02 5.6+0,01 5.1+0,01
The time of the vertical rises 3.9+0,01 2.7+0,01 1.4+0,01 2,1+0,02
The time of the vertical rises % 4.7+0,01 3.6+0,01 2,6+0,01 1.5+0,01
The number of grooming 3.5:0,01 0.7+0,01 1.4 1.60,01
The time of grooming 4.9+0,02 2.4+0,02 1.8+0,01 1.9+0,01
Boluses 2 3 5 6
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AJIEKCAH/IP TAPXHHUIIIBHIHI?, MAPHUHA HUKOJIAHUIIIBHJIIT
BJIMSTHUE TUATHOCTHUYECKOI'O YJIBTPA3BYKA HA KPbIC BUCTAP B ITEPUO/],
BEPEMEHHOCTHU U ITOBEJEHUWE X IIOTOMCTBA B OTKPLITOM IIOJIE
IleHTp 5KCIIepUMeHTaIbHON OMoMeANIHBI UM. bepuramsuny; 2 HxeHepHbIH pakyIbTeT
Texundeckoro yHuBepcurera I'pysuu

PE3IOME

IToryueHHbIe ZaHHBIE CBU/IETEIBCTBYIOT O TOM, YTO BO3ZeHCTBHE yJIbTPa3ByKa Ha KPIC BO BPeM
UX TpeOBIBAHUA B yTpoOe MaTepU BBI3BIBAeT Pa3BUTHE TPEBOTH M JeIPECCHM, YTO XOPOLIO BHAHO B
pesynbTaTe Hamux HaGmiofeHuil. CHIDKeHHe TPEBOXXHOCTU OOYCJOBIEHO He TOJIBKO OCTATOYHBIMHU
ABJIEHUAMH OPTaHWYEeCKUX M3MEeHEHUN CTPYKTYp TOJOBHOTO MO3Tra, CBA3aHHBIX C OpraHM3aluei
IOBeJIeHNsd, B YAaCTHOCTH, CIenubUYIEeCKUMU TIJIyTaMaTepPrHYeCKUMH HefpOHaMHU, «I[eHTPOM aTaKu»
TUIIOTaJaMyCca, HO Y AaKTUBALMA BCell  aJaNTaIlMOHHO-KOMIIEHCATODHOW CHCTEMBI, KOTOpasd
OCYILeCTBJIAETCA B Pe3yJIbTaTe JIUTEIBHOTO YIbTPa3ByKOBOTO BO3/IEICTBHA. DTO BU/IHO IO IIPOBEJeHHBIM
HAMU IOBeJeHYeCKMM KOMIIOHEHTaM, a MMEHHO IO Pe3yJbTaTaM, IOJyYeHHBIM B «JHCTOM IIOJIe».
BrracHeHuMe sTHX BOIIPOCOB ITO3BOJIHUT yTIyOUTH TeKylllee IOHUMAaHMe mocaecTBuil aaurensHoro 20-30-
MHHYTHOTO YJBTPa3sByKOBOTO BO3JeHCTBMA Ha KpBIC B yTpoOe MaTepu Hu OyAyliue HCCIeZOBAHUA
ICOYHKINY HEPBHOM CHCTEMBI KMBOTHBIX.

ALEXANDER TARKHNISHVILI 2, MARINA NIKOLAISHVILI!
THE EFFECTS OF DIAGNOSTIC ULTRASOUND ON WISTAR RATS DURING PREGNANCY AND
THE BEHAVIOR OF THEIR OFFSPRING IN THE OPEN FIELD
!Beritashvili Center of Experimental Biomedicine; 2Faculty of Engineering, Technical University of
Georgia

SUMMARY

The data obtained indicate that the impact of ultrasound on rats during their stay in the womb
causes the development of anxiety and depression, which is clearly seen as a result of our observations.
The decrease in anxiety is due not only to residual effects of organic changes in brain structures associated
with the organization of behavior, in particular, specific glutamatergic neurons, the "attack center" of the
hypothalamus, but also to the activation of the entire adaptive-compensatory system, which is carried out
as a result of prolonged ultrasonic exposure. It is seen from the behavioral components we conducted,
namely, from the results obtained in the "open field". The clarification of these issues will deepen the
current understanding of the effects of prolonged 20-30 min ultrasound exposure in rats in utero, and
future studies of animal nervous system dysfunction.

Keywords: diagnostic ultrasound, wistar rats, pregnancy, behavior, offspring
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