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MOTOR FUNCTION IN CHILDREN WITH CEREBRAL PALSY
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SUMMARY

The aim of our study was to determine the effectiveness of treatment using physical therapy in
cases of cerebral palsy, and to assess the impact of proper and targeted physical therapy on functional
independence. Initially, we examined each child’s movements to identify the influence of early and
regular physical therapy on the gross motor function of children with cerebral palsy, based on the Gross
Motor Function Measure (GMFM) scale. The significance of the study's findings lies in the importance of
involving children in treatment from an early age and adequately managing the development of abnormal
movement patterns from the outset. It was determined that targeted and goal-oriented physical therapy
contributes to improving the quality of life for individuals with disabilities

Keywords: GMFM, Physical therapy, cerebral palsy, children
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During the development of the children neurotic spectrum disorders usually occur, which
manifest in characteristic behavioral changes, hyperactivity, impulsivity, and attention deficit (ADHD
syndrome). The global prevalence of ADHD is 3-10%. In Georgia, ADHD syndrome is diagnosed in 4% of
preschool and early school-age children [3].

The etiology of the syndrome involves many similar and overlapping factors: genetic risks,
neuroanatomical, and neurochemical processes, among which essential microelements - particularly zinc
- are especially important. The impact of the environment on a child's health and development is
multifactorial. An important environmental factor that increases the risk of developing ADHD is nicotine
exposure. This is primarily associated with maternal smoking during pregnancy or in the presence of the
child (active and passive smoking, mainstream tobacco smoke) [4].

Purpose of the study was to determine the levels of zinc (Zn) and copper (Cu) in the blood plasma
of children with ADHD whose mothers smoked consistently during pregnancy. The data were compared
with those of children with ADHD whose mothers did not smoke during pregnancy.

Material and Methods. The study involved children aged 5-6 years with ADHD syndrome
(Diagnostic criteria DSM-V), whose mothers smoked continuously during pregnancy (target group-N 19).
As well as in the study were involved 39 children of the same age with ADHD whose mothers never
smoke at all and were always in the fresh air during pregnancy (control group).

Trace elements (Zn, Cu) in the blood plasma in children with ADHD were identified using a
Perkin Elmer 3100 atomic absorption spectrometer. The obtained data were analyzed using the IBM
OASIS-740 computer software, version 4 (USA).

According to clinical data [2], the target group was divided into three subgroups: (1) Children with
predominantly hyperactive-impulsive symptoms (7 children); (2) Children with pronounced attention
deficit (6 children); (3) Children with mild behavioral and attention disorders (6 children). The control
group consisted of 39 children with ADHD whose mothers never smoked.

Results: According to the obtained data, Zn level in the blood plasma of children of the first target
subgroup did not exceed 8.6+0.2 micromol/l, and the Cu was 14.1+0.3 micromol/l. In children of the
second target subgroup, Zn was 9.1+0.3 micromol/], and Cu was 13.42+0.1 micromol/l. In children of the
third target subgroup, Zn did not exceed 9.2+0.2 micromol/l in the blood plasma and Cu was 13.2+0.2
micromol/l. In the control group, Zn level also did not exceed 10.1+0.1 micromol/l in the blood plasma,
and the Cu was 13.6+0.2 micromol/l.

Thus, in all the examined children with ADHD, the Zn level in the blood plasma is lower (P<0.001)
than the age standards accepted in medical practice (13.01+0.6 micromol/l). At the same time, children
with ADHD whose mothers did not smoke during pregnancy, had significantly higher Zn level in the
blood plasma (P<0.01) compared to children whose mothers smoked.

The following difference also attracts attention. The Zn content in the blood plasma in the first
target subgroup was significantly lower (P<0.01) compared to the second and third target subgroups. Cu
level in the plasma in all subgroups was within age-related norms.

Conclusion: Zn deficiency in blood plasma was detected in the children of the target and control

groups. Cu level in the blood plasma of all groups children corresponded to the accepted age standards
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(13.02+0.7 micromol/l). The decrease of Zn level was more pronounced in children whose mothers were
constant smokers. Zinc and copper belong to a same chemical group [1], have similar mechanisms of
absorption, and compete in most cases. Therefore, the deficiency of one of them is significant. It is
necessary to differentiate the cause-and-effect relationships involved in the development of behavioral
disorders (whether local or specific).
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ANA CHOCHIA 2, DAVID ZURABASHVILI %3, NANA KAPANADZE*
Zn AND Cu LEVELS IN THE BLOOD PLASMA IN CHILDREN WITH ATTENTION DEFICIT AND
HYPERACTIVITY DISORDER (ADHD) WHOSE MOTHERS SMOKED DAILY
DURING PREGNANCY
ITbilisi Balneological Resort, Georgia; 2Center for Mental Health and Prevention of Addiction, Tbilisi,
Georgia; 3. Javakhishvili Tbilisi State University, Georgia; #Tbilisi State Medical University, Georgia

SUMMARY

It was determined Zn and Cu level in the blood plasma in children with ADHD syndrome, whose
mothers smoked constantly during pregnancy. The obtained data were compared with the data of children
with ADHD, whose mothers never smoked during pregnancy. Zinc deficiency was detected in the blood
plasma of all the examined children. The decrease in Zn level was more pronounced in children whose
mothers smoked during pregnancy. Cu level in the blood plasma corresponded to age standards in all the
examined children. It is necessary to differentiate the cause-and-effect relationships involved in the
development of behavioral disorders (local or specific).

Keywords: microelements, Zn, Cu, ADHD, blood plasma
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KETEVAN KHAZARADZE!, NINO JAPARIDZE?, AZA REVISHVILI !, IRINA JAVAKHISHVILI3
APPLICATION OF ARTIFICIAL INTELLIGENCE IN THE DEVELOPMENT OF PERSONALIZED
NUTRITION FOR ATHLETES
!Georgian State University of Physical Education and Sport;
2Tbilisi State Medical University, 3Tbilisi Humanitarian University

SUMMARY

The purpose of our research was to evaluate the completeness of the nutritional ration in different
types of athletes, according to their knowledge and perception, to determine whether they use modern
technologies in the preparation of the nutritional ration.

The research conducted suggests that artificial intelligence (Al) is increasingly penetrating the
fields of sports and health, in the direction of personalized healthcare. The use of Al is important in order
to develop personalized nutritional assessments identifying everyone’s most influential and least risky
ingredients. This approach enhances performance and reduces the risk of nutrient deficiencies and related
health issues. This paper explores the multifaced role of Al in these domains, emphasizing its contributions
to athlete training, real-time monitoring, and rehabilitation processes.

Keywords: Sport, Nutrition, Al (artificial intelligence), nutrition
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LELA MURUSIDZE !, KETEVAN KHAZARADZE?, EKATERINE MURUSIDZE,
AVTANDIL GULIASHVILI !, ZURAB SULUKHIA ', MAIA KERKENJIA ?
RACHA - ECOLOGY AND TOURISM
IThilisi State Medical University; 2Georgian State University of Physical Education and Sport; Georgia

SUMMARY
Racha is one of the most unique and ecologically valuable regions in Georgia. The article presents
the ecological situation of Racha. It is distinguished by beautiful landscapes, healthy climate and numerous
springs. The positive beneficial properties of the mountain climate - clean air, sun, moderate temperatures
in summer, also contribute to recreation, and therefore the development of tourism, including medical
tourism.
Keywords: ecotourism, resort tourism, medical tourism

16



JECM 2025/4

Lodotronggemml  nemodedgbo  gmyombg  6ods  Bmogogh  03dG Mmool o mbob
83503030@0(53035[}, 5‘36866030 6)3[)36[}32)0, 600086030@03360036330, 3@0800360 30(41005850 o
63008(4)00303@0 3@3606)30}60 806b03q>3603b dobs 806[}0330’;636‘3@ 3300@008036 Qoégbn@gbob.
03(4)0000(4)00 3moam(4>oosoo o boboongbo 3@06063350[), obgbobo o OSOSBob b03(4>03@ooo, 3ols
03(4)0000(4)0083 3@3306)30)3[) 6ombo, doméols obo o 36)030@0 bb3o 30@6)(‘086)00303@0 mbogdoo,
6003@3603 3603353@00306 803@350[) onSGSG (4)3800060[) 3@080036 © 9 300@00603(4)
dobolioomgdemgddg.

33@330[} 308560: (4)o$ob 03030 336)—8300360%03@0 Qoboboemgbo, 9 300@0080360
8@80030630050[) 33030[)330 0360330[) 8063om0685o30. obd)ooémo o dobo obOméoU@o
daa@gbo, 9 30060030 3‘3(430 é)gbnébabob 33030[5350, 33@30630060 603030, 036ob0‘3@o 300036300@0.

33@330[} 330700@360: 3030050@30000 330939, ™ 333366’360 o 9 30050030 3360 050@080.

éoéo 30@0@0 63(\0@00603(4)0 od003m50b Bmboo. boﬁoémo bob@gaomnéo @033063850 o
&ols 3360[} 80(430030[) b(béod)gaoo. 6)030[) 3@030630 330603632)0 380630(4.\{]30[) @60050, ooambo;mén@o
Go@gdgbob 6000@360060[) 30@350, gb 833@003360 803@360[) onSGb 30@600@0080‘36) 63\50383 o
86@0[} UOOdonéo 36)0’)33[)360[) owbommbob. 6)030[5 636366)03—88006(4)00303@0 306)0)6360,
80830@33@0 636360, 3@0300360 306(\06360, dool bnq;ooo 30360, 6053003060 o 030000@003060
08386"[’ bob3o(4>3, 3‘3@@363@0 dga@gbob b08603@3, 306360@360 GSQJSBOUQ o bb3o 636366030
gl@lgdol Lorbgg, 860l 16030cmme 306rmdgdl Lbgocoslbgs Lobolb ¢gea0880l (LosghemBemdoenes,
boBbgﬁmb&'\o, boqggbao:g@oo o boamsoQoégm 0360330, 9 300036)0330, boaaqmeosm 0360330 ©o l)b3.)
606300906)360[)00030[}. égaomsob 3‘360}6@3300 30030, 36360, 533330 39 onO 306)0, 63883@0. 638000630
036033(7[) 80630000(4)350[) bOQ)b 368002)[) qu;éobd)éaddméob 606300»6&30, 0633b6030830b 30030@30,
Q000 bobgwago%oob 600@0 bb3o@obb3o 36m8d¢360b o 36m6603360b 53@3359006-)30 [6].
égaomsob OSSSBB\) o 0@336 80063630 6060@600636 03300000 o 36@83360 bobgmbgbo. 8353@86‘)
50003@0 Enbbob Bbmsg@gbo o 3336063360, 3o dmbrals 30330[)0‘3(4)0 06330, Q©O”N30, 30530 ©o
bbchobb3o 36@33360 0360633Q)o. 08363360 O30 @360@0060360[} 800306)0000360, 603
60(*)3(4)030@%360036360[) 33606)33586&) 33368006[) bg@b. 9 3000360330 6)0&0[}0030[) o 3(\0036300@[}
506)3000@886[), 003330 0‘330@363@00 dolo 6383@06330 o 06%6‘)[)6(4)35@360[) 803330}63[)360 [1].

éoéob 3030 SmaogéoQ 0360060 ©0 380M0o. Goqagdgbob 6@0360 3030 033@360 800-1200 33-
ol 030636@3330. 6030 300@0060@ 3@360630’)6[} 3@06063 &ombols 03330, 6030[) dsobnqaao, éjma{]@oe
8md833@oo @Sﬁbnaobo o (4)o$ob dg@abb dméaols. 3odb080@36 bo&)q;@gb oq>533l) ﬁéqm@m—
oqﬁmbos@gmom 3633630@ ioGéobobssgégg 4462 3. 3530Lmbols 3@3@0350@000 3303306Q{]60
Bé@owmgm mbgmb, boo@oo Godgéo@ob DQS@GOBOQOOO 0336300[).

éoéo 803(\06)3{)3@&) Gsob 63[}36[}36000. 60%—83 33(50 bg@nb@gbg@o @983600, 8353@360
ba@m36360@ 80336833@0 6053003060 ( 33@060[)) 693360, 806@0 b0363533@m 300036300@0[)0, ‘36@0
oquanoob domo 600@08@0330000, 530@3063&)@06363@0, 3@0300306383@06863@0 %UGdBOSE’O

17



JECM 2025/4

[3]. 6085 deoeoc00 Byemol Egbyelgdom, HmAmmal 99% o mgbgigghozode god8maygbgds. Byemol
do&omocon oé@géooo dco. Gombo ooo3obo 3360 30@36000: 33300(4», 3063-)50, 30633@0 o bb3. dombals
Bgoembozogel Byemol Logéom dmgyemmds 90 3emb 338. deoEsos 81bgdéraga byotrmgdem, sbodoy
L8 3Ebocmm-Fobgbommno o gmgotomgobo Bymom, LoggbmEtm  swgomgdom.  MGme
3636030 28 Lobols 30686\)@360 53@0[) bogémm quqoanéo @353@0 800 @mGoo. obobo Boootod
300307800, 630600, 0mEoc o bbgo Jobgérommgdom. dmgdo 3o8m 33emgnemos 16 Lvbol 8obgerocmyéo
580600, 60033@000 @ngmanéo @36300 150 (boosoo. 300303[} 30@30‘33[}, 60060‘33[}, 6)3060[), 30860‘33b,
Jemmb oo bbg. 3gLodemgdgemos Lodmm-bombommedyém 3yémérigdol 339bgdemmos [5].

dombrob 630@[}08030 082)(4300@03(4)0[) 3‘3603030@06300[} D@oaoagbo 903000, 6mdemob
06330003 330300 Yhogocmydo §odob (yggdo o FyerHyRYR-cbhmGogare dggapgte. ey
06lgdmal  3mhgbzooemo yggemo Lgdmbol (H1&083ol g30bg0m06gd0lorgol. Eodol Lodotroggemmb
30@6)003636830030&7)30[) bd)éooanU@o 3603363@0060 360&350. 3636’88(5"30[’ do(‘mmo@o mbogdd)oo
dooermgmmgdhtmbogntoe 93d6memonédo Gopgnemsedqbo 6,1 3ggd [2]. Gggemblb odgb Lo 3860abo
3mhgbzoocmo 3Bal gbgergool 308mygbgdol odoermymmgdem, Bm8emol oyt 8okg9bgdgemo 4,2-4,5
33(5[)00/32—00.

603030 3330(‘06[} bodoém:;gqmob ©o3emo 036)0@0060350[) booagﬁ@m. 303@060680')6[)
dmbohmEobgol Lobigdgdol dmddgogds o ggmgéogoygemo 33cmg3980. 930830l gobgomotgde
bg@b '353006[) bgsgbob 3m6b3(4>30300b o 0@80@0066030 03006003030[) 806@036360[}. 2023-2024
Bemgodo gotrgdmb germgbymds Looggbhmd gobobmézngems doldhoonéo ggmemmgeno 33cmg3900,
39 bdazydggemBg dgcoge doLidodyéo 673900 (1:200,000). 5bodbyemo 33cmg3900 Bo6r8mocoggbl
36033bgemmgob 0bLhEy3gbhl Bggombomno gobgomotgdologal, Gogeb dgbodemgdgemo bogde
byodono Loogeambgqdol ogbheczazopos, 369396309eme Bmdgdol oggadgy @O g3mEmmgento
3memogyo 3ol Bodmyocmodgdo [4].

6o¢0do Boomolgyemo Lodoemgdes: o6r0dbbal Lodom, mommbyo: 80bgobnde - 34dq63o,
mgém, o6r0dbobo - ybnbdo, g3963bemolBysemo 3mEodo6do o SESEommby&o Boswmaolgyme:
g3960b30650, 5353060, d5&0(h0 - Beréroda. 3root00 Lodgbo dobsemgdem: §30ds, bégdo, J0édgo.

603030 08083330 30@60080@300 boq)anégbob @08006@0\3860, 336336)3@0 3(*)60(50060680[)
Lobhgdgdel  Eobgerggs, o3 1NBGYb3gemYmal  Loogembggoal ™y  ogbioaozogest o
dmbiobemgmdol nboagermbmgdol goBecol. 6odol g3mbm8n 3030 3860dgbgemmgobglo scogocmo ydotogh
benggemol dgyébgmosl, 893qbobgmosl, 3gisbmggemgmdol, dgognh3ergmdsl, 3gmggBgmosl. égzombda
6o6dmgdel dotromoco Eotrggoed: gemgdhtrmgbgégool o Byemol Botdmgds, bg-gyol Boédmgos,
®30bolo o Ubgo semzmdmemyéo Lobdgemol Boédmgos, 3y&obo o agnborydgyemol Bo&dmgdo,
19 3m3memne bobdgemolb Bo63mgds, Lodmm-3m3mggdomo 36gB39emmds o Botol Boédmgos. Eogo
36md0em0d ©g0bm "bgobd 3060l Boé3mgdac [6].

(4)030 3@0@06)00 Udsg@gbo obd)ooémnqm dga@gbom, oq;bosoaso:;oo 1014 63@[} 08363@0
603006630600l (hodoéo; 3960 3mbo, dggemo Jotamnmo 31ddommgobe by mmdmdmgégdol gém-géma
13°60L3bgemo  dggmme  608980.  ognbg30mbotrgel  E08gbodg  3mBoymEdmeme  Lobgndem:
036600@0‘3630, ™bdo, 300330, 3636030. oq>b0603603oo, 6md 2012 53@[} d 035600@03630
03‘3658000606860 QooGgm OUéogaob boosqgm(‘)aoeom 8860630.

33@330[} 33@33360: @360830[} boéagquosoobo d33360bm3ob 803000500360 9 30060030 3360,
beozom-39emdnenemo o gocgdmb g3omd3mdglgdol 3ymbom. })n6088ab gobgomsoégds bgmmb nByml
060360b063d¢360b 806300’)06)360[} o boanaom oan@{)bob agdasob (bob@naémb 336[)0060@0,
Lobgbhmby 3gebmboemo, Lsdobzm 3gbmbocmo o Lbg.). Lod3yébocmm Hé0ddol gobgomotgds
dqLododoboco Lvdotmgol Lodgnobm 3gELmbocmol Gompgbmdal Bércool.

18



JECM 2025/4

éoﬁob 9 300@0080360 3@80030630060 3oooooboo3b 86&3@30@006 Qoagaasob, 6)380006'3@
moﬁoagéma@mbobo o 3@&60@0 806300’)06360[) 36063033633 Qoagoéabn@ 30')@0@0 30[).
oébgbn@o b@odonéo o g 300@0080360 boqgémbsg?)ob 0300633, 0330@868@00 bongQGOqgmb,
bo%maoqmgbobo o bosémoaméobm 306)060006360[) 3600006@030 do@obb883o égaomsob
9 300@0060360 3[}00360’:500360[)0 o 636866030 boaqmq)éggbob 33506336360[}0’)30[}.

69339bcod309%0

> 8663@30@0060 806){)300[) (330000 30')@0@0 30[) Boamso@obgbo;

UOOdonéo boqgéoobggbob 363306300 OSdSMQmaonéo 8m600m60680b bob@gagbom;
0@80@0066030 oogagbob 806000@360[} o 060300(4)3063&7[) bgqfagssmbo;
9 300@360330[) 8@86\)@0 806300006)32)0[} 53@3063«)60;

YV V V V

3>3mygbgdnemo mmahgoty®e:

1. 3o6g3mb gérmgbyemo Looggbhm: https://nea.gov.ge/Ge/News/1293

2. 3o693mb og0Ls o bemagemols gnErbgmdol LodobobhEm:

3. https://mepa.gov.ge/ge/News/Details/21710

4. https://commersant.ge/news/society/2024-tslis-bolos-qveynis-masshtabit-245-dakvirvebis-
hidrometeo-sadguri.

5. QoosoQSBomo 30060(4)00@0[) o bo%maoq:m36(4m3o 30636003@0050[) 3600363@0 88606"’[’ NCDC,
dbmogemom 306 30L oo gogemb Lol 316 dmbszgdms doBgoo.

6. Caucasus Medical Network. www.medgeo.net

angemo 336‘7000/‘7 z jgoo(%wé- 60305&0{7 2 a 0700‘7606:7 3‘76‘7000"9 7
ogmoé-cooqn 5‘7@00530@0 7 3(7(603 6‘7@‘7600 1 8ooo 07(9607‘96:}00 2
040-930emmz00 d h0ddo
100?)0@0[)0[) bobgwagoo;;m boag@oeosm 35033(6[)00300, 2 bodoémsggmb 03080 3360 oQ?)é)qml)o o
b3m6>(bob bobaQSGc)ogoo 360336b00300; ooboq:obo, bodoém:;g@m

633033{]

6040 Bo63moggbl 9ém-g60 yzgemodg 160300y o g3mEmmgeYGoe Motgdym Egz30mbl
Lbodotroggemmda. Lhogoode Botdmeggboemos 6odol g3memmmgoyéo dogmdstgmds. ob godmobggo
1e00358qLo cmobedooghgdom, $068Gmgemo 305000 o IG0goemE03bmgobo Bysemgdem. domal dogol
©3©gd0ma Lobotggdemm cg0lgdgdn - byggems 3ogéo, 339, Boaggbyemdo 8mBagéo (hgd3g6ohnes, dbggg
bgemb  3Bymdl  oolggbgdsl, BqLododolisc, @080l gobgomoagdol, oo Bmeral Lodgozebm
Onéogaoboe.

Oo

19



JECM 2025/4

qnoa) j&@oo{g 1 bobm oqoogoo 2, 0300 30600900{9 3 ©9300 gbmggqnoo{g 1
Eo@oqooo joqpod‘f] 1 6obem 60600’(9 !
3O mbol oogogd0 XXT boyz1bgde: 08nbm3smmageBommmmgoed o oogbmbho el

00608906 mgg 3mGodmbihgde

1or>bbn, boag@oeoﬁm Boooq)ooaoobo o 306)0306(*)@0’)600[) @3306@836@)0; 29, 00330@ob bob{]@mbob

60333000 8860(4)0@‘360 boo3oq>33mo3m, 33@00@600[} @3306@033600; 38. 00330@0b bob{)@mbob
60333000 836060@360 boo30@38mo3m, 80[)@6003663600@00800[) @33o6¢0836@o
Doi: https://doi.org/10.52340/jecm.2025.04.05

LASHA TCHELIDZE ', NINO ADAMIA 2, DAVID MAKHATADZE?, DAVID TSKHOMELIDZFE',
NATALIA TCHILADZE ', NINO KHARADZE'
CROHN'S DISEASE IN THE 215 CENTURY: IMMUNOPATHOPHYSIOLOGY AND MODERN
HORIZONS OF DIAGNOSTICS
I'TSMU, Department of Medical Biology and Parasitology; 2 M. Iashvili Central Children's Hospital,
Department of Pediatrics; 3 M. Iashvili Central Children's Hospital, Department of Gastroenterology

SUMMARY

Over the past twenty years, up to 15 cases of Crohn's disease were recorded at the lashvili
Children's Central Clinic. The study aimed to analyze 5 clinical instances registered in the recent past,
determining gender and ethnic preferences, assessing patients using the Pediatric Crohn's Disease Severity
Index, Montreal Classification, and Lehman Index, and to identify prognostic criteria.

Based on the analysis of the medical histories of five patients, we found that the disease was more
common in females (3:2). Two patients had mild to moderate Crohn's disease (PCDAI score range - 10 -
37.5), their assessment according to the Montreal classification was A1L2 and A2L2. The Lehman Index,
which shows the degree of damage to the digestive tract in Crohn's disease, was not determined due to
the absence of surgical intervention. Three patients had a relatively severe form of Crohn's disease (PCDAI
score range - >40), we confirmed the presence of fistula in two of them, and stricture in one of them by
the Montreal classification. The Lehman index was approximately in the middle of the internationally
recognized border - 0.2-12.6. Extraintestinal clinical manifestations such as anemia and arthritis were
detected in the latter patients.

Conclusions. Our study showed that Crohn's disease is actively progressing in pediatric age. In the
patients we studied who required surgical intervention, the disease was accompanied by various
extraintestinal clinical manifestations. A high score of pediatric Crohn's disease severity, assessment of
patients by the Montreal classification (various ALB variants) and a high Lehman index indicate a
relatively more severe course of the disease and require careful treatment. The main line of treatment in
patients with mild disease was prednisolone, and in patients with severe disease was infliximab.

Keywords: Crohn's disease, Immunopathophysiology, modern horizons, diagnostics
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MYOCARDIAL INFARCTION AND PERSONALITY TEMPERAMENT
Georgian Foreign Countries Friendship International Society Preventive Cardiologic Sector; Tbilisi State
Medical University, Department of Hygiene, Medical Ecology and Health Promotion, Tbilisi, Georgia

SYMMARY

We analyzed personality temperament data from 3000 patients (2250 men, 750 women, aged 25
to 95 years) with acute myocardial infarction, accumulated over several decades. As a result of our study,
we determined that patients with a choleric temperament are more likely to develop myocardial
infarction. Myocardial infarction occurs with approximately equal frequency in sanguine, phlegmatic and
melancholic people. In the character of a choleric person, a decisive role is played by sharp fluctuations
in character and a slight tendency to traumatize the psycho-emotional field. We consider it advisable to
identify a person’s temperament type in a timely manner in order to prevent the development of a heart
attack.

Keywords: myocardial, infarction, personality, temperament
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If you want a better life, what would you change first? Almost no one would say ,,my genes”. And
with good reason, we've been taught that genes are fixed and unchangeable. If you happen to be an
identical twin, both of you will have to settle for identical genes, no matter how good or bad they are [1].
But identical twins, despite being born with the same genes, show extremely different gene expression as
adults. One twin may be obese, the other lean; one may be schizophrenic and the other not; one may die
long before the other. All of these differences are regulated by gene activity [1]. At the same time, team
led by Dr. Jeffrey Craig in 2010 investigated a few relatively small regions of the genome in greater detail
using samples just from newborn twin pairs, they showed MZ twins differed in their DNA methylation
patterns, suggesting identical twins begin to diverge epigenetically during development in the uterus and
we can conclude that even genetically identical individuals are epigenetically distinct by the time of birth,
and these epigenetic differences become more pronounced with age and exposure to different
environments [2].

Beside of Epigenetic and Environmental factors there are some factors contributing to differences
in MZ twins too. Post-zygotic changes:

e Chromosomal mosaicism: After the initial split, further division can create cells with slightly
different chromosome arrangements.

e X-inactivation: In females, one X chromosome is inactivated. This process can be skewed, leading to
differences in gene expression.

e Imprinting: Certain genes are expressed based on whether they are inherited from the mother or
the father. These imprinted genes can be differentially expressed in MZ twins [3].

Our study aimed to determine the dynamics of changes in skills such as drawing and handwriting
between MZ twins born naturally and MZ twins born by cesarean section [4,5,6]. As concern drawings,

we gave the MZ twins such an assignment to draw a picture without telling each other in advance.
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Moreover, at our request, we placed several MZ twins in different rooms and asked them to draw any

picture for a certain amount of time.

Case (1) Natural birth. Our attention was drawn to the content of these drawings. When the first-
born twin drew clouds and wrote that it would rain soon, the other twin, sitting in the other room,
continued this thought not by writing, but by drawing directly and drew the rain that had come. Here we
want to point out that when we assume that something similar could have been done by the firstborn
twin, if he had drawn the clouds first. We showed these drawings to several Georgian artists and asked
them which twin's drawing was better. They gave preference to the first-born twin. Nevertheless, we still
considered that the second-born twin had a slightly more imaginative mind than the first, as there was

more variety in his drawing.

First-born Second-born

Case (2). After two Georgian identical twins drew us a picture in a short period during an online
conference. They fulfilled our request and sent us these two pictures. It is worth noting that during the
drawing process, they were in different areas and did not know what their identical twin was going to
draw. We offer you the drawings they made.

First-born Second-born

It was interesting to note that later, the second twin told us that he was also going to draw a cat,
but at the last moment, he changed his mind and drew a caricature of a man. In our opinion, in this case,
the second twin's drawing leaves a better impression, although the first twin's choice is not wrong either.
But the main question is why the second twin wanted to draw a cat in the first place. Is the so-called

"competitive gene" mentioned in our previous work at work? [4].
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Case (3). Pictures of MZ twins born by cesarean section are already presented here.

Ammar

First-born Second-born
As can be seen from these images, there are many similar elements in the drawings of both twins;
however, in our opinion, although the drawing of the second twin is more interesting in terms of content,

the drawing of the first-born twin still looks more impressive.

Case (4). This case also presents drawings of MZ twins born by cesarean section.

=4

First-born Second-born

In these images, there is also a great deal of concordance between the drawings of the twins,
although the existence of differences is also striking. Our observations showed that the second-born twin

was more detail-oriented, which is clearly visible in their drawings. The graph below shows this.

Assessment of attention to detail based on the drawing
10

0 II II

First-born twin Second-born twin M Detail-oriented

(o]

)]

>

N

In this paper, we attempted to analyze and compare the drawings made by MZ twins, who were
born naturally and by cesarean section. It is noteworthy that they created the paintings at the same time,
and each twin did not know what the other twin, who was in a different area, was painting. Based on the
results obtained, we came to the conclusion that the concordance of drawings made by MZ twins, both
naturally and by cesarean section, was quite high. This indicates that certain skills in humans are
determined in our bodies even before birth. We would also like to note that in MZ twins, the second twin
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was more oriented towards drawing details than the first. In order to conduct a more in-depth analysis of
the issues presented here, we believe it would be interesting to process the data we have collected using

artificial intelligence.
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ON SOME FEATURES OF DETECTING CONCORDANCE IN MONOZYGOTIC (MZ) TWINS
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SUMMARY

In this paper, we attempted to analyze and compare the drawings made by MZ twins, who were
born naturally and by cesarean section. It is noteworthy that they created the paintings at the same time,
and each twin did not know what the other twin, who was in a different area, was painting. Based on the
results obtained, we came to the conclusion that the concordance of drawings made by MZ twins, both
naturally and by cesarean section, was quite high. This indicates that certain skills in humans are
determined in our bodies even before birth. We would also like to note that in MZ twins, the second twin
was more oriented towards drawing details than the first. In order to conduct a more in-depth analysis of
the issues presented here, we believe it would be interesting to process the data we have collected using
artificial intelligence.

Keywords: monozygotic twins, concordance, features
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Introduction. Human Papilloma Virus (HPV) represents one of the most prevalent sexually
transmitted infections globally, causing nearly all cervical cancers and significant proportions of other
malignancies [6]. Prophylactic HPV vaccines demonstrate >90% efficacy against targeted high-risk types.
Because medical students are future healthcare providers who fall within the recommended vaccination
age, understanding their knowledge gaps and vaccination uptake is crucial for developing targeted
interventions.

Objective. This study aimed to evaluate HPV vaccine awareness among students at Tbilisi State
Medical University and identify factors influencing vaccination uptake.

Materials and Methods. A cross-sectional study was conducted at Tbilisi State Medical University
(Thbilisi, Georgia) during January—March 2024 to assess HPV-related knowledge and attitudes among
medical students. Using cluster random sampling, 247 students (97 Georgian, 140 international) were
selected into the sample (71.66% male, 28.34% female, mean age 22.36+1.48 years). Participants were from
the English (56.7%) and Georgian (25.9%) Faculties of Medicine, and the Faculty of Public Health (17.4%).
Bilingual (Georgian/English) online questionnaire containing 18 questions was administered via Google
Forms. Participation was voluntary and anonymous. The questionnaire was developed based on the
literature analysis and approved at the Department of Epidemiology and Biostatistics. Data analysis, using
Stata 14.0, included descriptive statistics and analytical statistics, with p<0.05 considered significant.

Results. 97.98% correctly identified sexual contact as HPV's primary transmission route, while
85.43% knew the vaccine was not female-specific. Significant gender differences were detected in answers
to the knowledge questions. Males outperformed females in determining the recommended vaccination
age (57.63% vs 42.86%, p=0.036), recognizing the vaccine does not protect against all HPV strains (75.71%
vs 60%, p=0.014), and identifying potential side effects (79.10% vs 55.71%, p<0.001). Faculty differences
were notable regarding vaccine protection duration, with medical students scoring higher than public
health students (46.43% vs 23.36%, p=0.014).
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Vaccination awareness was high (97.98%). Public Health students relied more on social media as
a source of information (48.6% vs 25.71%, p<0.001) and friends (22.43% vs 8.57%, p=0.002), while medical
students predominantly used lectures. Interestingly, 7.14% of medical students reported never hearing
about vaccination versus 0% of Public Health students (p=0.005).

Current vaccination rates (19.03%) showed gender (21.47% F vs 12.86% M, p<0.001) and faculty
differences (25% medical vs 11.21% Public Health, p=0.025). Exact data are shown on Figure 1.

Figure 1. Responses to the question ,Have you had the HPV vaccine?“ by different grouping variables. Answers
were: (1) Yes, both doses; (2) Yes, one dose; (3) No, but I plan to; (4) No and I'm not going to.

By gender: By language:
Female Male Foreign students Georgian students

3 3 3 3

1 4

By the faculty year: By faculty:
Before the last Last year Medicine Public Health

3 3
' 1 .
4 1
4

Future intentions revealed 60.45% of males planned vaccination versus 45.71% of females, while
refusal was higher among females (41.43% vs 14.12%, p<0.001) and Public Health students (22.43% vs
21.43%, p=0.025).

Decision-making factors showed medical students were more influenced by parents (15% vs
2.80%, p=0.001) and lecture information (44.63% M vs 27.14% F, p=0.011), while Public Health students
more often decided independently (49.53% vs 28.57%, p=0.001) and were influenced by friends (11.21%
vs 3.57%, p=0.019). Barriers included greater access difficulties among medical students (25% vs 0.93%,
p<0.001), particularly in the medical faculty subgroup (17.16% vs 2.33%, p=0.012), and more Public Health

3 3

students believing vaccination unnecessary (63.21% vs 35%, p<0.001). Additional barriers were lack of
awareness (82.19%), fear of side effects (52.63%), and cost concerns (14.98%), with parental opposition
significantly affecting medical students (15% vs 2.80%, p=0.001) and print media as well (12.14% vs 2.80%,
p=0.008).

Discussion. This study reveals high HPV awareness (97.98%) among medical students, superior to
non-medical populations [13], yet knowledge gaps persist. Only half understood transmission routes,
aligning with moderate international levels [14] versus >65% elsewhere [3,5,13], contrasting Morocco's
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1.50% STT recognition [12]. Low male-related awareness reflects global misconceptions about vaccine
availability for men [7,14] and alternative transmission modes [8]. Vaccination rates align with
international ranges below 10% in many countries [1-3,5] but higher elsewhere [4,8,11,14]. Faculty type
determined information sources; medical students favoured lectures, while non-medical students used
social media and friends. Females showed superior HPV knowledge similar to many studies [1,2,4,5,14]
and higher vaccination rates, demonstrating greater cervical cancer awareness [11] and vaccine knowledge
[4,5,14], though males showed superior oral/penile malignancy knowledge. Medical students were more
influenced by parental advice and lectures, while non-medical students decided independently, showed
higher vaccination refusal, greater access difficulties, and more likely believed vaccination unnecessary.
Barriers were fear of side effects, lack of awareness, and cost concerns. International barriers include
psychological factors [1,3-5], cultural attitudes [9,13], limited awareness [2,8,13], lack of recommendations
[14=8], and financial barriers [16=10, 14=8, 8=5, 13]. Acceptance rates exceeded 50% among informed
participants [8,9,15], with medical students showing greater likelihood and educational interventions
increasing acceptance [10]. Future vaccination intentions with 21.86% undecided suggest significant
intervention opportunities.

Conclusion and Recommendations. Awareness of HPV vaccination among both Georgian-
speaking and international students is below average, which likely contributes to low vaccination rates. It
is recommended to enhance awareness among the youth through individual (personal conversations,
counseling), group (lectures, seminars, training sessions, discussions), and mass communication channels

(TV, radio, social media), supported by appropriate printed educational materials.
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SUMMARY

Background: Human papillomavirus is a major global health concern. Our Goal was to evaluate
HPV vaccination awareness among students at Tbilisi State Medical University, assess rate of its
administration and identify factors influencing vaccination uptake.

Materials and Methods: A cross-sectional analytical study was conducted from January to March
2024, involving 247 students from Tbilisi State Medical University. Data were acquired by an online
questionnaire and analysed in Stata 14.0 using descriptive and analytical methods.

Results: Knowledge of HPV transmission was high (97.98%), but significant gender-based
knowledge gaps were noticed regarding vaccination age (p=0.036), protection scope (p=0.014), and side
effects (p<0.001). Faculty differences were also noted in knowledge of vaccine protection duration
(p=0.014). Vaccination uptake was low (19.03%), with rates differing by faculty (p=0.025). Future
intentions also varied, as refusal to vaccinate was significantly higher among female students (p<0.001).
Decision-making influences differed significantly; medical students relied more on parents (p=0.001) and
lectures (p=0.011), while public health students were influenced more by friends (p=0.019) and
independent choice (p=0.001). Primary barriers included perceived lack of access, reported more by
medical students (p<0.001), and the belief the vaccine was unnecessary, more common among public
health students (p<0.001).

Conclusions: While most students are aware that HPV vaccine exists, there is still a disturbing gap
between awareness and vaccination practice. Targeted teaching campaigns that address students
individual concerns and misconceptions could significantly improve immunization rates.

Keywords: HPV, vaccination, students
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GENDER DIFFERENCES IN SLEEP QUALITY AND PATTERNS AMONG ADOLESCENTS: ANALYSIS
OF A SCHOOL-BASED STUDY
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SUMMARY

The main objective of the present study was to assess sleep quality and various patterns associated
with it among Georgian adolescents, focusing on gender. Using a cross-sectional study design, we studied
one hundred and thirty 15-19-year-old school students with an equal ratio of girls and boys (65:65). To
assess sleep quality, we used the internationally recognized Pittsburgh Sleep Quality Index (PSQI). Based
on the analysis of data obtained from 130 participants, we determined that 23 adolescents' Pittsburgh Sleep
Quality Index scores are in the range of 0-7 points, 59 of them - 8-14, and 48 students - 15-21. (A high
score indicates poor sleep quality). The overall sleep quality indicator is lower in girls. This is correlated
with the use of electronic devices for more than 4 hours a day (49 girls), as well as alcohol consumption
(31 girls) and adynamia (47 girls).

Keywords: sleep, quality, adolescents, analysis, gender, school
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IRAKLI MCHEDLISHVILI, SALOME ZAZADZE, NATALIA GARUCHAVA,
RUSUDAN CHOCHISHVILI
SPREAD OF CRIMEAN-CONGO HEMORRHAGIC FEVER IN THE SAMTSKHE-JAVAKHETI
REGION
Tbilisi State Medical University, Department of Epidemiology and Biostatistics; Tbilisi, Georgia

SUMMARY

The first case of Crimean-Congo hemorrhagic fever in Georgia was identified in 2009. Since 2013,
there has been a significant increase in the incidence rate, which reached 1.32 cases per 100,000 population
in 2022. The disease is unevenly distributed across the regions of Georgia. The highest incidence is
observed in the Samtskhe-Javakheti region, where the disease was first recorded in 2017. Since 2020, an
extremely intense spread of this infection began in the region, peaking in 2022, when the incidence rate
reached 28.3 cases per 100,000 population, which is 21.4 times higher than the national average incidence
rate for the same year.

As in the rest of the country, within the Samtskhe-Javakheti region, the disease is also unevenly
distributed. During the analysis period, only 1 case was recorded in the Javakheti area itself, whereas in
the municipalities of Samtskhe - in Aspindza, Adigeni, and Akhaltsikhe - the average incidence rates were
37.7, 34.8, and 25.3 per 100,000 population, respectively.

Keywords: Crimean-Congo, hemorrhagic fever, Samtskhe-Javakheti
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Introduction. Nosocomial pneumonia remains a significant challenge in healthcare settings,
leading to considerable morbidity and mortality despite advancements in preventative measures,
technology, and antimicrobial therapies. It is one of the most prevalent nosocomial infections in intensive
care units. This condition impacts patient health and also substantially increases healthcare costs,
particularly when the causative pathogens exhibit multidrug resistance [1,2]. Risk factors for developing
nosocomial pneumonia include extended hospital stays, mechanical ventilation, advanced age, underlying
health conditions (such as chronic lung disease or immunosuppression), invasive procedures, and
aspiration of secretions [3]. Common pathogens responsible for nosocomial pneumonia include bacteria -
Staphylococcus aureus, Pseudomonas aeruginosa (4], Acinetobacter baumannii, and ESBL-producing
Enterobacteriaceae, as well as viruses and fungi in some cases [4]. Treatment usually involves antibiotics
tailored to the specific pathogens identified through cultures and sensitivity tests, which are crucial in
addressing bacterial multidrug resistance.

The prevalence of ESBL-expressing bacterial strains has increased significantly in many countries,
making these bacteria resistant to various antibiotic groups and complicating effective treatment regimen
development [5]. The spread of ESBL infections has characteristic considerable variation between
countries and in different clinical situations [6]. Patients infected with bacteria that produce ESBLs
(extended-spectrum beta-lactamases) might need treatment with more potent antibiotics such as
carbapenems. These antibiotics are typically kept for severe or high-risk infections because they have
broad-spectrum activity and are resistant to most beta-lactamases [7]. Identifying the specific pathogens
involved in nosocomial pneumonia is essential for effective infection monitoring and the formulation of
optimal treatment strategies. This approach helps in tailoring antimicrobial therapies to target the
identified bacteria, potentially improving patient outcomes and reducing the incidence of multidrug-
resistant infections.

Our study aim was to identify bacterial profiles isolated from patients with nosocomial pneumonia,
to define the most frequent pathogen, and to identify ESBL strains.

Materials and Methods: Microbiological examination and results analysis were conducted in the
medical company “Test-IMP” and the Microbiology Department of TSMU (2021-2023 years, Tbilisi,
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Georgia). All samples (blood and sputum) were taken from the patients with confirmed diagnosis of
nosocomial pneumoniae. Bacterial identification (158 gram-negative and gram-positive strains) and
antibiotic susceptibility tests were done under the standardized identification systems (EUCAST
guidelines) [8,9]. Biochemical identifications (Api staph, Api NE, Api20e, Api strep) were used for
bacterial species identification (bioMérieux, France) - API 20E, API 20NE. API STAPH, API 20STRE)

Also, were performed serological methods (immunochromatographic test).

Diagram N1. Distribution of Gram-positive and Gram-negative bacteria

m gram postivie = gram negative

Results: Study results revealed that causative agents of nosocomial pneumonia were Pseudomonas
aeruginosa, Acinetobacter baumannii, Klebsiella pneumoniae, Enterobacter spp., Staphylococcus aureus,
Streptococcus pneumoniae, and Escherichia coli. Identified Gram-negative and Gram-positive bacteria are
summarized in the diagram N1. Gram-negative bacteria were much more frequent (122 strains, 77.71%)
than Gram-positive (36 strains, 22.78%). Seven bacterial species were identified - P. aeruginosa, A.
baumannii, K. pneumoniae, Enterobacter spp., S. aureus, S. Pneumoniae, and E. coli (Table N1). P.
aeruginosa strains were the most frequently isolated (49 strains, 31.01%) bacterial species (Table N1). X.
pneumoniae strains and A. baumannii were isolated in relatively small and almost equal numbers (20.88%
and 17.72%, respectively). Gram-positive cocci - S. aureus (13.29%) and S. pneumoniae (9.49%) were
isolated in low frequency. Enterobacter spp and E.coli were identified in the lowest numbers (5.69% and
1.89% of cases). Also, detected the spread of one of the factors determining multidrug resistance - ESBLs,

in P.aeruginosa strains. ESBLs were detected in high frequency in these strains (93.87%).

Table N1. Identified Bacterial Species in Patients with Nosocomial Pneumonia (n=158)

Bacterial species abs. number and %

P. aeruginosa 49 (31.01%)

A.baumanii 28 (17.72%)

S. pneumoniae 15 (9.49%)

S. aureus 21 (13.29%)

K. pneumoniae 33 (20.88%)
Enterobacter spp 9 (5.69%)
E. coli 3 (1.89%)

Conclusion. The study results indicate a diverse spectrum of bacteria isolated from patients with
nosocomial pneumonia, in which Gram-negative bacteria were the main causative agents. They were
isolated three times more (77.71%) than gram-positive bacteria (22.78%). P.aeruginosa infection was the
most common (31.01%). ESBL-positive P. aeruginosa strains were identified in 46 cases (93.87%).
Identifying the causative agent in patients with nosocomial pneumonia contributes to effectively
monitoring the infection and selecting the best treatment strategies.
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SUMMARY

Nosocomial pneumonia remains a significant cause of morbidity and mortality in healthcare
settings, despite advancements in preventative measures, technology, and antimicrobial therapies. It is
among the most common nosocomial infections in intensive care units and has a substantial impact on
healthcare costs, particularly when involving multidrug-resistant pathogens. Identifying the causative
agents of this infection is crucial for successful treatment. The presence of extended-spectrum (-
lactamases (ESBLs) is significant as they are associated with multidrug resistance and therefore determine
the severity of disease outcome.

We studied the composition of bacteria isolated from patients with nosocomial pneumonia,
identified the most frequent pathogen, and spread ESBLs in these strains. Isolated bacterial species were
identified by standardized identification systems. A total of 158 strains of seven bacterial species were
identified (P.aeruginosa, A.baumannii, K.pneumoniae, Enterobacter spp., S.aureus, S.pneumoniae, and
E. coli). Gram-negative bacteria were significantly more prevalent (77.21%) than gram-positive bacteria
(22.78%). P.aeruginosa infection was the most common (31.01%). One of the factors determining
multidrug resistance, ESBLs, was detected in high frequency in P.aeruginosa strains (93.87%). This result
indicates a diverse spectrum of bacteria isolated from patients with nosocomial pneumonia, in which
gram-negative bacteria were the main causative agents. A high frequency of ESBLs was also detected in
the most prevalent P.aeruginosa strains. This predominance of gram-negative bacteria underscores their
critical role as the main causative agents of nosocomial pneumonia.

Detection of the etiologic agent in patients with nosocomial pneumonia contributes to proper
monitoring of the infection and determining the optimal treatment tactics.

Keywords: nosocomial pneumonia, 7. aeruginosa, extended-spectrum f-lactamases
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Background: Globally, it has been estimated that 1 in 5 adults suffer from pain and that another 1
in 10 adults are diagnosed with chronic pain (CP) each year (IASP). Prevalence of pain widely varies over
time by countries, research population, pain types, study design and demographic and other factors
associated with pain [24,15,19,2,3,5,20,18,23,25,28,34]. Across many studies, the prevalence of pain over
time appears to be rising [15,13,10,22] and it is increasing with increasing age [33]. Patients with pain
conditions place significant demands on health care services globally [24]. A common challenge in treating
patients suffering from CP conditions is accurate diagnosis and treatment [12,21].

Goal and Objective: We aimed to determine prevalence of individual types of pain diagnoses in
adult patients based on a literature review for the past over a two-decade period.

Methods: Ninth and Tenth Revisions’ (ICD-9 and ICD-10) codes of the International Classification
of Diseases were used to select patients’ populations. Articles were searched in MEDLINE, Google Scholar,
Science Direct. The selection criteria were: language (English), patients’ age > 18 years with at least one
ICD pain code. Search keywords: chronic pain, incidence or prevalence, pain types or pain diagnoses, sex
or gender, age, demographic and associated factors.

Results: Out of 543 articles 36 met the inclusion criteria. Literature on the types of CP appeared
to be scarcely, though CP is highly prevalent in the general population. Point prevalence rates of CP
worldwide were 33% [18], approximately 20% in Europe [27], 18% - in developing countries [31], between
7%-61% - in Asia. Prevalence was high within regions across countries ranging closer to 20%-25% [14].
Yong RJ et al. and Duca LM et al. studying CP in the United States determined that the prevalence of CP
was 20%-20.9% [36,9], and the prevalence of high-impact CP (CP that results in substantial restriction to
daily activities -HICP) was 6.9%. Similar estimates of HICP between 5.7% and 7.8% have been reported
in the UK [10]. The prevalence of CP and HICP were higher among older adults, females, adults currently
unemployed [7,4,29]. Data from the Middle East indicates that 4% of the adult population report HICP

[1]. Stevens et al. estimated that one in two people report CP lasting for three months or more, rising to
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two in three over 67 years [33]. Significantly higher prevalence of CP (17-19%) was determined in those
in their 30s to 50s and mostly among employed individuals [26]. Other factors: marital status (divorced
and single participants), lower education level and unemployment were associated with or predicting CP
[17,28]. Contradictory information was found regarding some demographic factors, such as age [11,35,32],
sex [35,32], educational level [11,26] and emplyement status [18,7,4,28,26]. The prevalence of CP showed
a wider variation by types. Musculoskeletal pain has been identified as one of the top 5 causes of disability-
adjusted life-years [35] and low back pain has been known to be the top cause of years lived with disability
worldwide. A cross-sectional survey with 11507 individuals aged 18 years or older, selected randomly
nationwide in Japan demonstrated that the prevalence of chronic musculoskeletal pain was 15.4%. In low-
income and middle-income countries, it ranged between 19-33% [18]. Pain occurred most frequently in
the low back (65%), neck (55%), shoulder (55%), and knee (26%) [26]. In Brazil the prevalence of CBP
was 20.7% [32]. In US Murphy KR et al. grouped 6,575,999 patients with ICD-9 pain diagnoses and
determined that the prevalence of 7 specific pain diagnoses were back pain (CBP) (74.7%), CP (10.4%),
complex regional pain syndrome (1.2%), degenerative spine disease (63.6%), limb pain (50.0%),
neuritis/radiculitis (52.8%), and post-laminectomy syndrome (14.8%) [24]. The reviewed articles showed
high prevalence of women population, over a half of the patients were presented with females
[24,10,16,17]. Women were also slightly more likely to have back pain compared with men [24,26,32,35].
The prevalence of CP and the types differ by age groups: Younger subjects (18-29 years of age) suffered
more often from headaches, while those older than 65 years suffered most often from CP in lower
extremities [6]. Some researchers highlighted that the prevalence of pain in the knee, hip and low back
increased with age [22,35,32].

Conclusion: CP is a prevalent disease globally. Low back pain, joint pain, and headache dominate.
Prevalence rate of specific types varies across countries, study design, methodology and research
population. We postulate that broad variation in prevalence rates across countries and within studies is
most likely to be related to the types of prevalence that are missing or inconsistently addressed in the
reviewed articles. Demographic and social-economic factors, such as sex, age, education level, marital and
employments statuses as well as income were predictors of or associated with CP. Some specific types of
CP were age and gender dependent, however data in the reviewed literature were found to be

contradictory.
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SUMMARY

Among chronic pain diagnoses low back pain, joint pain, and headache dominate worldwide.
Prevalence rates of specific types varies across countries, study design, methodology and research
population. We postulate that broad variation in prevalence rates is most likely to be related also to the
types of the prevalence that is usually missing or inconsistently addressing in the reviewed articles.
Demographic and social-economic factors: sex, age, education level, marital and employments status and
income were predictors of or associated with CP, however data in the reviewed literature were
contradictory. Some specific types of CP were age and gender defendant.

Keywords: Types, Chronic pain, associated factors, prevalence
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Background: Pain is one of the main determinants of the burden of disease around the globe [14,3].
The prevalence of pain in low-income and middle-income countries is consistent with Global Burden of
Disease data, with higher rates in the elderly general population and workers than in the general adult
population [10]. Pain is a health problem, with a need for local understanding of its prevalence,
progression, and main determinants, in which setting-specific consensus is needed to identify and
implement the most appropriate care pathways and treatments for the population of interest [14]. Pain is
global public health priority [4]. Though a number of studies have been done on chronic pain in Georgia,
no data were provided on the individual types of chronic pain in the pain population, in general and
among working population in particular.

Goal and Objective: We aimed to determine prevalence of individual types of pain diagnoses in
adult working population in Tbilisi, Georgia.

Study design: Retrospective analysis of non-randomly selected two commercial insurance
companies’ databases.

Methods: Univariate analysis of the databases was carried out in two commercial insurance
companies. Pain codes of the International Classification of Diseases (ICD 10) were used to select patients’
pain diagnoses. Two-year crude period prevalence of chronic pain and point prevalences for the specific
types of pain were calculated for 2023-2024 years. Data were processed at the significance level p<0.05.

Results and Discussions: The aggregated number of patients in both companies composed 953619
patients. Of those 57.7% were women and 42.4% - males. The two-year period prevalence of CP was 3.2%
(p=0.0315). During the analyzed period number of CP patients increased by 23%. The majority of CP
patients were females (64.2%) and two-year period CP prevalence among women patients was higher
(3.6%) compared to males (2.5%). Musculoskeletal pain was identified to be the prevalent cause of patients’

referral to medical care. Among CP conditions, back pain ranked first followed by headache and joint pain
(Fig.1).

Figure 1. Prevalence of types of CP diagnoses

Prevalence of Types of CP Diagnoses

4,7%

= Back pain
Headache
= Joint pain
31.0% = Chonic permanent pain

Our findings are consistent with other study results: A systematic review and meta-analysis on
the prevalence of chronic pain in low-income and middle-income countries showed that the prevalence
of any type of chronic pain was 33% (95% CI 26—40) in the general adult population, and 35% (4-88) in
workers; lower back pain was 18% (14-24), headache 39% (27-53); chronic daily headache 5% (3-7),
musculoskeletal pain 26% (19-33), joint pain 14% (11-18), and widespread pain 14% (9-22) [10,15].
Among all conditions, musculoskeletal pain has been identified as one of the top 5 causes of disability-
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adjusted life-years [3] and low back pain has become known as one of the top causes of years lived with
disability worldwide [17]. Murphy KR et al. grouping 6,575,999 patients with ICD-9 pain diagnoses in US
determined the prevalence of 7 specific pain diagnoses, of which back pain (CBP) dominated (74.7%)
among others and its prevalence ranged from 18.5% to 22% [12]. In Brazil the prevalence of CBP was
20.7% among 1300 study participants [16]. In Japan pain occurred most frequently in the low back (65%),
neck (55%), shoulder (55%), and knee (26%) [13] and chronic migraine was 10% (5-20) [10].

Our study showed that in all types of CP women were more likely to have all types of pain then
men (Fig.2). Diversity in gender was statistically significant in all types of CP (z =3 within 2.5-7.0). Male-
female ratio across the types of CP ranged from 1:1.2 (chronic permanent pain) to 1:1.9 (headache). Ratio

was almost similar in the cases of back pain (1:1.7) and joint pain (1:1.8).

Figure 2. Chronic pain types by gender
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Several studies showed high prevalence of chronic pain in women population, over a half of the
patients were presented with females [12,5,13,9,1,2]. Women were also slightly more likely to have back
pain compared with men [12,13,16,17] and the working-age population was most greatly affected by the
burden of LBP [17]. Previous studies also showed that women are more likely to develop CBP than are
males [6,7,11], which is also consistent with our findings. Though one of the factors significantly
associated with CBP was female sex [16], the variable sex interacted significantly only with age and
physical inactivity. In other words, the association between older age group (60 years or older) and CBP
was found only in females, whereas the association between physical inactivity and CBP was significant
only in males and no longer observed after adjustment [16]. In our study we found that the gender variable
was a predictor of chronic pain. Odds ratio was 1.42 (95% CI was (1.39, 1.46), statistically significant at
p<0.05).

Conclusion: Chronic pain (CP) is a prevalent disease in the country. The two year period
prevalence was 3.2%. Low back pain, joint pain, and headache dominated. Female population were more

likely to develop CP as well as the specific types of CP.
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SUMMARY
Chronic pain (CP) is a prevalent disease in the country. The two year period prevalence of CP was
3.2%. Low back pain, joint pain, and headache dominated in the study population. Female population
were more likely to develop CP as well as the specific types of CP. Females were almost twice as likely to
have CP as compared to males. Working population is most greatly affected by the burden of CP and other
specific types of CP.
Keywords: chronic pain, prevalence, insurance companies, Georgia
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Introduction: Fungi of the genus Candida play a significant role in the human microbiome and
environment, however, under certain conditions they can become pathogenic. Candida infections are an
important problem of modern medicine, especially in connection with the growth of the population of
immunocompromised patients. The increase in cases of invasive candidiasis is associated with the
widespread use of antibiotics, immunosuppressive therapy, and an increase in the number of medical
interventions, such as the installation of catheters and the implantation of prostheses. An important
feature of Candida is the ability to form biofilms, which significantly complicate therapy, reducing the
effectiveness of antimycotics and increasing the risk of recurrent infections.

Candida species represent a significant problem in medical and environmental mycology because
of their pathogenic potential, resistance to antifungal drugs, and effects on human health. In this
discourse, key aspects of Candida-related problems are discussed, with emphasis on resistance to
antifungal drugs, production of mycotoxins, ecological interactions, and biosafety problems. The growing
prevalence of Candida strains with multiple drug resistance, including Candida auris, has increased the
urgency of developing new therapeutic strategies. In addition, the role of mycotoxins in the pathogenicity
of fungi and interactions with the host remains the most important area of research. The alarming growth
of antifungal resistance, especially in Candida auris and other species of Candida, other than albicans, has
complicated the treatment regimen, which required the development of new antifungal drugs and

alternative therapeutic strategies. The molecular mechanisms causing resistance, such as overexpression
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of the efflux pump, biofilm formation and genetic mutations in the target sites of drugs, are studied in
detail. In addition, the potential role of mycotoxins in the pathogenicity of Candida, modulation of
virulence and evasion of the immune response of the host remains insufficiently studied, but a critically
important aspect of fungal infections.

Aim of the research was to study and analyze the features of challenges of antifungal resistance,
issues of mycotoxicology, mycoecology and problems of biological safety in general.

Methodology: The material of the article was the revised data from scientific publications, which
were processed, analyzed, overviewed and reviewed by generalization and systematization. Research
studies are based on a review/overview assessment of the development of critical visibility and overlook
of the modern scientific literature. Use the following databases (for extensive literature searches to identify
the features of challenges of antifungal resistance, issues of mycotoxicology, mycoecology and problems
of biological safety in general): PubMed, Web of Science, Clinical key, Tomson Reuters, Google Scholar,
Cochrane Library, and Elsevier Foundations.

Results and discussion. The study showed that Candida infections are of growing global concern
due to increasing antifungal resistance, high mortality rates in invasive infections, and the emergence of
multidrug-resistant species. Clinical isolates showed a significant shift from Candida albicans to non-
albicans species such as C. auris and C. glabrata, which demonstrated high resistance to azole and
echinocandin antifungals.

Formulation was a key feature observed in resistant Candida strains, contributing to increased drug
tolerance and persistent infections. In hospitalized patients, candidemia was strongly associated with
prolonged intensive care unit stay, immunosuppression, and prior antibiotic use. Molecular analysis
identified genetic mutations in Candida strains associated with resistance, particularly in ergosterol
biosynthesis and echinocandin target genes. One of the primary drivers of resistance is the widespread
and often indiscriminate use of antifungal drugs in both human medicine and agriculture. The extensive
application of triazoles in crop protection has fostered cross-resistance in environmental fungi like
Aspergillus fumigatus, which subsequently infect immunocompromised individuals. Similarly, prolonged
antifungal therapy in clinical settings, especially among patients with hematologic malignancies or organ
transplants, has led to the selection of multidrug-resistant fungal strains. Diagnostic challenges further
compound the problem, as current laboratory methods may lack the sensitivity or speed to detect
resistance early in the course of infection, leading to delays in the initiation of effective therapy.

The epidemiology of antifungal resistance is also evolving, with global travel, hospital outbreaks,
and climate change contributing to the spread of resistant fungi across regions. Notably, Candida aurishas
demonstrated the ability to persist on surfaces and resist standard disinfectants, causing nosocomial
outbreaks that are difficult to contain. This emphasizes the need for improved infection control practices
and robust surveillance systems to track the emergence and dissemination of resistant strains.

Addressing antifungal resistance requires an integrative approach involving advancements in
diagnostics, antifungal stewardship programs, the development of novel therapeutic agents, and a deeper
understanding of fungal biology. Emerging strategies include the use of combination therapies,
repurposing of existing drugs, immunotherapeutics, and targeting resistance mechanisms through
molecular inhibitors. Moreover, interdisciplinary collaboration between microbiologists, clinicians,
pharmacologists, and policymakers is essential to formulate comprehensive responses to this growing
threat. Antifungal resistance poses significant clinical and public health challenges that demand urgent
attention. Its complexity lies not only in the diverse mechanisms and species involved but also in the

interconnectedness of medical, agricultural, and environmental factors. A proactive, globally coordinated
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strategy encompassing surveillance, research, innovation, and education is vital to curb the spread of
resistance and safeguard the effectiveness of antifungal therapies for future generations.

Studies have shown that some Candida species can produce toxic metabolites that promote cellular
injury and inflammation. These metabolites have been implicated in disrupting epithelial integrity,
facilitating fungal invasion and promoting persistent infections. Additionally, interactions between
Candida and other mycotoxin-producing fungi, such as Aspergillus and Fusarium, may result in synergistic
effects that enhance fungal pathogenicity. Co-infections with mycotoxin-producing molds and Candida
are associated with severe clinical outcomes, particularly in immunocompromised patients. One of the
significant issues in mycotoxicology and Candida infections is the impact of fungal toxins on antifungal
resistance. Mycotoxins can alter fungal stress response pathways, potentially inducing tolerance to
antifungal drugs. Several studies suggest that exposure to environmental mycotoxins may promote genetic
and epigenetic changes in Candida, leading to increased virulence and resistance. In addition, mycotoxin
contamination of food and pharmaceutical products raises concerns about indirect effects that may impact
fungal colonization and infection severity.

Conclusion: Mycotoxicology studies indicate that fungal secondary metabolites may play a role in
modulating Candida virulence, immune evasion, and antifungal resistance. Understanding these
interactions is essential for developing targeted therapeutic interventions and preventing adverse health
effects of fungal toxins. The ecological presence of Candida in both natural and built environments
highlights its ability to persist in diverse settings. Monitoring Candida reservoirs, particularly in hospital
and industrial settings, is critical to preventing contamination and reducing the risk of infections.
Environmental factors, including pollution and climate change, may further influence the pathogenic
potential of Candida species, requiring ongoing research into their ecological adaptation.Biosecurity
concerns, particularly in healthcare settings, require stricter infection control measures, improved hygiene
protocols, and the development of antifungal-resistant materials to reduce the risk of nosocomial
infections. Preventive strategies, including routine monitoring of high-risk patients, biofilm-targeted
therapies, and potential vaccine development, are essential to minimize the burden of Candida-associated

disease.
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SUMMARY
The article reviews key aspects related to Candida fungi, including their clinical significance,

mechanisms of antifungal resistance, mycotoxicological risks, ecological prevalence, and biosafety

challenges. Candida fungi are an important group of opportunistic pathogens that can cause a wide range
of infections in immunocompromised hosts. Studying the mechanisms of Candida adaptation to various
environments and their ability to form biofilms is important for understanding the pathogenesis and

developing effective therapeutic strategies. In addition, antifungal resistance is becoming an increasingly
pressing public health problem requiring new approaches in antimicrobial therapy. Studies of

mycotoxicological aspects indicate the potential toxicity of some Candida metabolites and the need for
their monitoring.
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Background: The emergence of SARS-CoV-2 in late 2019 precipitated an unprecedented global
health crisis, necessitating the rapid development of effective vaccines. Historically, vaccine development
spanned decades, but the urgency of the pandemic accelerated this timeline to under a year, leveraging
advancements in biotechnology and international collaboration. Multiple vaccine platforms were
deployed, each with distinct advantages and limitations. mRNA vaccines, such as those developed by
Pfizer-BioNTech and Moderna, demonstrated high efficacy and rapid adaptability, while viral vector and
protein subunit vaccines offered alternative solutions with simpler storage requirements. Inactivated
vaccines, though less efficacious, played a pivotal role in regions with limited infrastructure.

Goal: The primary objectives of this review are to evaluate the efficacy and safety of COVID-19 vaccines
across different platforms.

Methodology: The material of the article was the revised data from scientific publications, which
were processed, analyzed, overviewed and reviewed by generalization and systematization. Research
studies are based on a review/overview assessment of the development of critical visibility and overlook
of the modern scientific literature. Use the following databases (for extensive literature searches to identify
advances and challenges in covid-19 vaccine development: a comprehensive review of efficacy, safety,
and global deployment): PubMed, Scopus, Web of Science, Clinical key, Tomson Reuters, Google Scholar,
Cochrane Library, and Elsevier Foundations.

Results and Discussion. The development of COVID-19 vaccines has marked a pivotal
achievement in modern medicine, characterized by unprecedented speed and innovation. The global
scientific community responded to the SARS-CoV-2 pandemic with the rapid initiation of multiple
vaccine platforms, including mRNA-based vaccines, viral vector vaccines, protein subunit vaccines, and
inactivated virus vaccines. The most prominent vaccines—Pfizer-BioNTech's BNT162b2, Moderna's
mRNA-1273, Oxford-AstraZeneca’s ChAdOx1 nCoV-19, and Johnson & Johnson’s Ad26.COV2.S—
demonstrated strong immunogenicity and efficacy during Phase III clinical trials, with efficacy rates
ranging from 66% to over 95% in preventing symptomatic COVID-19. Notably, mRNA-based vaccines
achieved higher efficacy but required ultra-cold chain storage, posing logistical challenges in low-resource
settings.

In terms of safety, the majority of vaccines exhibited favorable profiles, with mild to moderate
side effects including injection site pain, fatigue, headache, and mild fever. However, rare adverse events,
such as vaccine-induced immune thrombotic thrombocytopenia (VITT) associated with adenoviral vector
vaccines and myocarditis following mRNA vaccines, have raised concerns and necessitated robust
pharmacovigilance systems. The emergence of new SARS-CoV-2 variants, particularly Delta and
Omicron, tested the real-world efficacy of existing vaccines. Although vaccine effectiveness against
infection declined with these variants, protection against severe disease and hospitalization remained
relatively high, especially following booster doses.

Efficacy and Immune Response: Clinical trials and real-world data have demonstrated the high
efficacy of mRNA vaccines, with Pfizer-BioNTech and Moderna vaccines showing approximately 95%

efficacy in preventing symptomatic infection. Viral vector vaccines, such as AstraZeneca and Johnson &
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Johnson, exhibited moderate efficacy (66-79%) but strong protection against severe disease. Protein
subunit vaccines, like Novavax, achieved around 90% efficacy, while inactivated vaccines reported
variable efficacy (50-80%). The durability of immune responses varied, with mRNA vaccines inducing
robust but waning antibody levels, whereas viral vector vaccines elicited more sustained T-cell immunity.

Safety Profiles: Most vaccines were associated with mild, transient side effects, such as injection
site pain and fatigue. Rare adverse events, including myocarditis (linked to mRNA vaccines) and
thrombosis with thrombocytopenia syndrome (associated with viral vector vaccines), were identified but
remained exceedingly rare. Continuous pharmacovigilance and transparent communication were critical
in maintaining public trust.

Emerging Variants: Variants such as Delta and Omicron reduced vaccine efficacy against
symptomatic infection but maintained strong protection against severe outcomes. Booster doses and
updated formulations were essential in restoring immunity, highlighting the need for adaptive vaccine
strategies.

Public Acceptance: Vaccine hesitancy, driven by misinformation and mistrust, hindered
immunization efforts. Targeted public health campaigns and community engagement were effective in
improving uptake, emphasizing the importance of science communication.

Future Directions: Next-generation vaccines, including pan-coronavirus and mucosal vaccines,
hold promise for broader and longer-lasting protection. Investments in global surveillance and rapid-
response systems are crucial for addressing future variants and pandemics.

The COVID-19 vaccine landscape reflects a complex interplay of scientific achievement, public
health policy, and socio-political challenges. While the efficacy and safety of vaccines have been largely
validated, global deployment remains uneven, and long-term control of the pandemic will depend on
continued surveillance, equitable access, and public trust in vaccination programs.

The continuous evolution of SARS-CoV-2 highlights the need for sustained research and
innovation in vaccine development to ensure long-term protection against emerging variants. While
current COVID-19 vaccines have significantly reduced the severity of infections and mortality rates,
several challenges remain, necessitating advancements in vaccine technology, distribution strategies, and
public health policies.

One of the key areas of future research is the development of next-generation COVID-19 vaccines
that provide broader and longer-lasting immunity. Scientists are exploring universal coronavirus vaccines
capable of targeting multiple strains, including potential future variants. Such vaccines would reduce the
need for frequent booster doses and improve protection against newly emerging mutations.

Conclusion: The development and deployment of COVID-19 vaccines represent a monumental
achievement in science and public health. However, the journey has revealed critical challenges, including
inequitable distribution, variant-driven immune escape, and public hesitancy. To address these issues, the
following recommendations are proposed: Enhance Global Equity: Strengthen international cooperation
to ensure equitable vaccine access, support local manufacturing in low-income countries, and waive
intellectual property barriers where necessary; Improve Surveillance: Invest in real-time genomic
surveillance and post-marketing safety monitoring to track variants and adverse events; Adapt Vaccine
Strategies: Prioritize research into universal coronavirus vaccines and alternative delivery methods, such
as nasal sprays, to enhance mucosal immunity and ease of administration; Combat Hesitancy: Launch
evidence-based public health campaigns to counter misinformation and build trust in vaccination
programs; Foster Preparedness: Establish frameworks for rapid vaccine development and distribution to

mitigate future pandemics.
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EFFICACY, SAFETY, AND GLOBAL DEPLOYMENT IN GENERAL
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SUMMARY

The rapid development and deployment of COVID-19 vaccines have marked a historic milestone
in medical and pharmaceutical sciences, offering a critical tool to combat the global pandemic. The article
synthesizes current knowledge on the diverse vaccine platforms, including mRNA, viral vector, protein
subunit, and inactivated vaccines, highlighting their mechanisms, efficacy, and safety profiles. Were
discussed the immunological responses elicited by vaccines, their performance against emerging variants
such as Delta and Omicron, and the challenges posed by waning immunity and vaccine hesitancy.

Keywords: COVID-19 vaccines, SARS-CoV-2, efficacy, safety, global equity, emerging variants
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Introduction: The role of pharmacists globally has undergone considerable transformation,
moving beyond traditional dispensing roles toward integrated responsibilities in clinical care, public
health, and medication therapy management. In Georgia, however, pharmacists continue to encounter
systemic challenges in career development, public recognition, and institutional support. These challenges
impede their capacity to contribute optimally to healthcare delivery. In recent decades, the pharmacy
profession has undergone a significant transformation worldwide. Pharmacists are no longer seen solely
as dispensers of medication but as vital healthcare providers who contribute to patient outcomes through
clinical services, pharmaceutical care, and health education. This shift has been accompanied by increased
responsibilities, the need for continuous professional development, and integration into multidisciplinary
healthcare teams. However, in Georgia, the evolution of the pharmacist’s role has been slower and faces
several systemic barriers. Despite advancements in global pharmacy education and practice standards,

Georgian pharmacists often contend with outdated educational curricula, limited opportunities for
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postgraduate training, inconsistent licensing mechanisms, and insufficient institutional support.
Furthermore, societal awareness regarding the pharmacist’s professional capabilities remains limited,

affecting the perception of their role within healthcare delivery.

Goal: The main aim of the research was to study and analyze some key issue determinants of

pharmacists’ professional formation and occupational development, in multidimensional evaluation.

Methodology: Research objectives are materials of sociological research: the study was quantitative
investigation by using surveys. The in-depth interview method of the respondents was used in the study.
The approved questionnaires were used. Questionnaire for pharmacist specialist, health care specialists,

pharmacy students and patients. The data was processed and analyzed with the SPSS program.

Results and discussion: The study reveals that the professional formation and occupational
development of pharmacists in Georgia are shaped by multiple interrelated factors, including educational
quality, regulatory frameworks, job satisfaction, and societal perceptions. Despite growing global
recognition of pharmacists as integral members of healthcare teams, the profession in Georgia continues
to face challenges that limit its potential impact on patient care and public health. The findings underscore
a clear need for reform in pharmacy education, with curricula requiring modernization to meet
contemporary clinical and pharmacological standards. Equally important is the implementation of a
comprehensive system of certification and continuous professional development to ensure pharmacists

maintain high levels of competence throughout their careers.

Pharmacists’ Role in Patient Care and Collaboration: When asked whether pharmacists should be
responsible for educating patients on the use of prescribed medications, 79.5% of healthcare professionals
answered affirmatively. However, only 25.4% considered pharmacists to be co-responsible for treatment
decisions alongside physicians. This dichotomy suggests a partially integrated role, where pharmacists are
valued as educators but not yet fully recognized as clinical decision-makers. To improve this,
interprofessional training modules and collaborative practice models should be introduced into both
medical and pharmacy education.

Certification and Competency Gaps: A significant proportion of healthcare specialists and the
public advocated for mandatory pharmacist certification, with highly educated respondents expressing
stronger support (p<0.04). Certification was perceived as vital for ensuring medication safety and elevating
professional accountability.

Education and Curriculum Deficiencies: Surveyed pharmacists and students overwhelmingly
agreed on the necessity of curriculum modernization to include pharmacotherapy, clinical pharmacy, drug
interactions, and adverse effect monitoring. Satisfaction with pharmacy education remains moderate,
signaling the need for structural reform.

Collaboration and Role Recognition: Health professionals largely acknowledged that pharmacists
should aid in patient education, but fewer saw pharmacists as co-responsible for treatment. This reflects a
fragmented interprofessional dynamic and necessitates better integration into care teams.

The study underscores the importance of addressing the systemic factors that shape pharmacists'
occupational roles in Georgia. Strategic interventions must include: Mandatory licensure and continuous
certification; Reform of pharmacy education programs aligned with global standards; Enhanced

interprofessional collaboration; Increased access to postgraduate training and workplace support.

60



JECM 2025/4

Conclusion: This study reveals that the professional formation and occupational development of
pharmacists in Georgia are shaped by multiple interrelated factors, including educational quality,
regulatory frameworks, job satisfaction, and societal perceptions. Despite growing global recognition of
pharmacists as integral members of healthcare teams, the profession in Georgia continues to face
challenges that limit its potential impact on patient care and public health. The findings underscore a clear
need for reform in pharmacy education, with curricula requiring modernization to meet contemporary
clinical and pharmacological standards. Equally important is the implementation of a comprehensive
system of certification and continuous professional development to ensure pharmacists maintain high
levels of competence throughout their careers. The research also highlights a gap in interprofessional
collaboration and role clarity, both within the healthcare workforce and in the public’s understanding of
pharmacists’ responsibilities. Ultimately, enhancing the pharmacy profession in Georgia demands
coordinated efforts across government, academia, healthcare institutions, and professional bodies. By
adopting international best practices and supporting the development of pharmacists through structured
education, licensing, and professional growth opportunities, Georgia can ensure that its pharmacists are
well-equipped to contribute meaningfully to an evolving healthcare landscape.
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SUMMARY

This study investigates the principal determinants shaping the professional formation and
occupational development of pharmacists in Georgia. Employing a quantitative methodology, the research
utilized a stratified questionnaire-based survey comprising 3,888 respondents, including pharmacists,
pharmacy students, healthcare specialists, and patients. Results reveal critical gaps in pharmacists’
certification, continuing education, interprofessional collaboration, and regulatory support. A significant
correlation was found between education levels and support for mandatory pharmacist certification.
Respondents expressed a need for curriculum modernization, enhanced clinical training, and improved
government oversight. The study concludes with strategic recommendations to strengthen the pharmacy
profession’s role in the national healthcare framework, emphasizing professional licensing, education
reform, and integration into interdisciplinary medical teams.

Keywords: Pharmacists, Professional Formation, Education, Healthcare Regulation, Georgia
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Introduction: In modern societies, beauty and personal care routines are deeply embedded in daily
life, propelled by cultural expectations, social media, and industry marketing. However, behind the allure
of flawless skin and self-enhancement lies a complex matrix of synthetic chemical exposures. While
offering aesthetic benefits, many cosmetic products contain substances with toxic, genotoxic, or
carcinogenic potential. This paper explores the evolving understanding of such ingredients, regulatory
responses, and consumer health implications.

Goal: Aim of the research was to study and analyzed aspects of health hazards, toxicological risks,
and regulatory gaps in cosmetic and personal care products.

Methodology: The material of the article was the data from scientific publications, which were
processed, analyzed, overviewed and reviewed by generalization and systematization. Research studies
are based on a review/overview assessment of the development of critical visibility and overlook of the
modern scientific literature. Use the following databases: (for extensive literature searches to identify
aspects health hazards, toxicological risks, and regulatory gaps in cosmetic and personal care products).
PubMed, Medline, Web of Science, Scopus, Web of Knowledge, Clinical Key, Tomson Reuters, Google
Scholar, Cochrane library, and Elsevier foundations, national and international policies and guidelines.

Results and Discussion. One of the most prominent observations is the widespread use of harmful
chemical ingredients such as parabens, phthalates, formaldehyde-releasing preservatives, and heavy
metals. These compounds have been consistently linked with endocrine disruption, genotoxicity,
reproductive toxicity, neurotoxicity, and various forms of cancer. Parabens, commonly used as
preservatives, mimic estrogenic activity and interfere with hormonal regulation, posing risks to breast
tissue development and reproductive health. Similarly, phthalates, especially diethyl phthalate (DEP) and
di-n-butyl phthalate (DBP), are frequently found in fragrances and have been associated with reduced
sperm count, altered fetal development, and thyroid dysfunction. Their detection in human urine and
breast milk across diverse populations underscores the pervasive exposure through dermal absorption,
inhalation, and incidental ingestion.

Among the most critical findings is the detection of heavy metals such as lead, mercury, cadmium,
and arsenic in common cosmetic products including lipsticks, eye shadows, and skin-lightening creams.
Even at trace levels, these metals are bioaccumulative, and their presence in products applied near mucous
membranes or broken skin elevates systemic absorption risks. Lead exposure, for instance, has been
strongly correlated with neurobehavioral deficits in children, infertility in adults, and hypertensive
disorders. Regulatory action in Europe has attempted to minimize such risks, yet imported and counterfeit
products continue to circumvent these safeguards in many low- and middle-income countries.

Opverall, the evidence underscores an urgent need for a more integrated, precautionary approach
to cosmetic product development and regulation. It is no longer sufficient to evaluate ingredient safety in
isolation. A systems-based assessment that includes mixture toxicity, cumulative exposure, environmental

impact, and vulnerable population risk is necessary to ensure true product safety. This approach, coupled
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with advanced analytical methods, consumer education, and international cooperation, could reshape the
cosmetic industry toward greater responsibility and transparency.

Toxic Ingredients and Their Mechanisms of Action, Synthetic Chemicals of Concern: Phthalates
and parabens disrupt hormone regulation; Formaldehyde, hydroquinone, and coal tar dyes exhibit
carcinogenic properties; Acrylates, common in nail care, are linked to skin disorders and systemic toxicity.

Heavy Metals: Widespread in makeup and hair products, metals like lead, arsenic, and mercury
penetrate skin barriers, accumulate in tissues, and pose mutagenic and neurotoxic risks.

Nanomaterials: Titanium dioxide and zinc oxide nanoparticles, used for their UV-blocking
capabilities, may induce oxidative stress, DNA damage, and cellular toxicity upon dermal absorption or
UV exposure.

Natural-Based Ingredients: Promise and Precautions: Natural cosmetics have surged in popularity,
perceived as safer alternatives. Common components such as aloe vera, lavender oil, and argan oil offer
antimicrobial and anti-inflammatory properties. However, essential oils and plant extracts may still cause
skin irritation, allergic reactions, or endocrine effects, especially with improper formulation. Not all
natural means non-toxic.

Cumulative and Mixture Toxicity: Cosmetics often contain complex chemical mixtures. These
combinations can produce additive, synergistic, or potentiation effects, increasing toxicity unpredictably.
Mixtures may influence each other's metabolism, exacerbate genotoxicity, or interfere with hormone
signaling in ways not evident when ingredients are assessed individually.

Cosmetics and personal care products reveal a troubling paradox: while these products are
marketed as tools for self-care, confidence, and beauty enhancement, their composition often includes
substances that threaten human health and well-being. From endocrine-disrupting chemicals like
parabens and phthalates to carcinogenic compounds such as formaldehyde and coal tar derivatives, a wide
array of ingredients used in everyday cosmetics pose significant toxicological and genotoxic risks. These
findings are not merely theoretical but are supported by human biomonitoring studies, occupational
health reports, and growing epidemiological evidence. What makes these risks particularly insidious is the
combination of chronic exposure, product layering, and chemical mixtures that act synergistically to
exacerbate toxicity. Additionally, vulnerable populations—including children, pregnant women, and
beauty industry workers—are disproportionately affected. Despite the scale of exposure, regulatory
frameworks in many countries remain outdated, fragmented, or insufficient. The lack of mandatory pre-
market safety evaluations in jurisdictions like the United States permits a high degree of corporate
discretion in ingredient use, while even more progressive systems such as those in the European Union
fall short in evaluating final product formulations and cumulative exposure effects. While natural
ingredients are often presented as safer alternatives, their misuse, improper formulation, and lack of robust
toxicological evaluation present risks of their own. Moreover, the growing use of nanotechnology in
cosmetic applications opens up new frontiers of risk and uncertainty, particularly regarding dermal
penetration and systemic bioaccumulation.

Conclusions. While cosmetics enrich aesthetic appeal, their chemical complexity introduces
substantial human health risks, particularly under current regulatory gaps. A multidisciplinary,
collaborative effort—combining scientific rigor, policy innovation, ethical manufacturing, and informed
consumer choice—is essential for building a safer and more sustainable beauty industry. A combination
of stronger regulatory oversight, mandatory mixture toxicity testing, transparent labeling, and investment
in alternative, non-toxic ingredients is essential. Just as importantly, empowering consumers through

education and transparent access to product safety data will help shift market dynamics toward safety and
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sustainability. Bridging the gap between cosmetic innovation and consumer safety is not just a scientific

challenge—it is a moral and regulatory imperative.
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SUMMARY

The widespread use of cosmetic and personal care products has introduced a hidden dimension of
health risks due to the presence of synthetic and potentially hazardous ingredients. This review
synthesizes current scientific evidence on the toxicological and genotoxic effects of chemical constituents
commonly found in these products, such as phthalates, parabens, heavy metals, and emerging
nanomaterials. The paper also examines age and gender-based usage patterns, the role of chemical
mixtures, and recent findings on naturally derived alternatives. Moreover, it highlights the limitations of
current regulatory frameworks across global jurisdictions and emphasizes the need for advanced safety
assessments, green chemistry principles, and empowered consumer engagement. In doing so, this review
outlines a path forward for a safer, more transparent cosmetic industry that prioritizes human and
environmental health.
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Introduction: Cosmetics play an integral role in modern society, facilitating self-expression,
enhancing aesthetics, and contributing to personal hygiene. However, behind the appeal of these products
lies a growing concern regarding their environmental and health impacts. The mass production, chemical
composition, and waste associated with synthetic cosmetics are increasingly recognized as contributors to
ecological degradation and adverse health outcomes. Every year, the beauty industry generates about 120
billion units of packaging waste, much of which is non-recyclable. Simultaneously, the demand for
naturally derived ingredients, such as essential oils, contributes to deforestation, soil erosion, and chemical
runoff from agricultural practices. Compounding these environmental issues are the health risks posed by
various ingredients in synthetic cosmetics—including allergens, endocrine disruptors, and heavy metals—
that can lead to both acute and chronic conditions. This article reviews the health and environmental
consequences of synthetic cosmetic usage, analyzes the regulatory landscape, and provides
recommendations for safer, more sustainable practices.

Aim of the research was to study and analyze the impact of synthetic cosmetic ingredients on human
health and the environment.

Methodology: Research studies are based on a review/overview assessment of the development of
critical visibility and overlook of the modern scientific literature. Use the following databases (for
extensive literature searches to identify the particularities of some key issue aspects of the impact of
synthetic cosmetic ingredients on human health and the environment): PubMed, Scopus, Web of Science,

and Clinical key, Tomson Reuters, Google Scholar, Cochrane Library, and Elsevier Foundations.
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Results and Discussion. The increasing global consumption of synthetic cosmetics, driven by
consumer demand for aesthetically appealing and affordable products, has raised significant concerns
regarding their safety and long-term effects on human health and the environment. Synthetic cosmetic
ingredients, while often cost-effective and easily manufactured, may pose considerable toxicological and
ecological risks that have not yet been fully evaluated, particularly in contexts of chronic exposure and
bioaccumulation. From a human health perspective, the presence of endocrine-disrupting chemicals
(EDCs), such as parabens, phthalates, and triclosan, in cosmetic products is of growing concern. These
substances can mimic or interfere with endogenous hormonal systems, potentially leading to reproductive
abnormalities, metabolic disorders, and carcinogenesis. Although concentrations in individual products
are typically low, the cumulative effect from repeated and prolonged exposure—termed the "cocktail
effect"—may result in significant health impacts, particularly among vulnerable populations such as
pregnant women, infants, and individuals with pre-existing conditions. Dermal absorption remains a key
route of exposure to synthetic cosmetic ingredients. While the stratum corneum provides a primary
barrier, many substances are lipophilic and capable of penetrating into deeper layers of the skin, reaching
systemic circulation. Studies have indicated that compounds like formaldehyde-releasing preservatives
and certain synthetic fragrances can trigger allergic reactions, contact dermatitis, and other immunological
responses. Furthermore, the frequent use of nanoparticle-sized synthetic ingredients in sunscreens and
anti-aging products introduces additional safety uncertainties, particularly regarding their ability to cross
biological membranes and their effects on cellular function and oxidative stress.

Equally critical is the environmental dimension of synthetic cosmetic use. After application, many
of these chemicals enter wastewater systems through washing, bathing, and rinsing, often bypassing
complete degradation in sewage treatment plants. As a result, persistent synthetic compounds—such as
silicones, microplastics, and UV filters—accumulate in aquatic ecosystems. These substances have been
detected in rivers, lakes, and marine environments, where they disrupt aquatic life by interfering with
hormonal systems in fish, inhibiting algal photosynthesis, and altering microbial communities. The
ecological consequences of long-term exposure to such contaminants may extend to bioaccumulation in
food chains, with indirect effects on human health through consumption of contaminated seafood.

Health Risks of Synthetic Cosmetics: Allergic Reactions and Irritation: Preservatives such as
parabens and synthetic fragrances are frequent allergens in cosmetic products. These compounds can cause
contact dermatitis, rashes, and aggravate conditions like eczema and asthma. The cumulative exposure to
these substances is particularly concerning for sensitive skin populations and individuals with pre-existing
allergies.

Endocrine Disruption and Cancer Risk: Ingredients like oxybenzone, octinoxate, phthalates, and
bisphenol A (BPA) act as endocrine disruptors. These compounds interfere with hormone regulation and
are linked to reproductive toxicity, developmental anomalies, and an increased risk of hormone-related
cancers. Long-term, low-dose exposure presents a significant public health concern due to their
bioaccumulative nature and interference with hormonal homeostasis.

Heavy Metal Contamination: Toxic heavy metals—lead, mercury, arsenic, and cadmium—are
sometimes present in cosmetics due to contamination or as colorants. These elements pose neurological,
renal, and systemic toxicity risks. Lead, for instance, has been associated with developmental delays in
children and reproductive harm in adults.

Aquatic Bioaccumulation: Chemicals like parabens and UV filters (e.g., benzophenones)

frequently enter water bodies via wastewater. These substances persist in the aquatic environment and
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accumulate in the tissues of marine organisms. They are known to disrupt hormonal systems in fish and
amphibians, leading to reproductive failure and population decline.

Disruption of Microbial Communities: Triclosan, an antimicrobial frequently used in soaps and
creams, has been shown to impair aquatic microbial ecosystems. It contributes to the development of
antibiotic-resistant bacteria and affects essential microbial functions such as nutrient cycling and organic
matter decomposition.

Microplastic Pollution: Plastic microbeads used in exfoliating products constitute a pervasive form
of pollution. These microplastics are consumed by aquatic organisms, causing physical damage, chemical
leaching, and biomagnification of toxins through the food chain. Their persistence in marine
environments presents a long-term threat to biodiversity.

Conclusion: Synthetic cosmetics, though central to modern grooming and beauty routines, present
considerable health and environmental risks. Harmful ingredients can cause allergic reactions, disrupt
endocrine function, and contribute to chronic diseases. Their environmental consequences—particularly
in aquatic ecosystems—are equally alarming, involving pollution, toxicity, and bioaccumulation. Despite
growing evidence of these hazards, current regulatory frameworks are fragmented and insufficient.
Consumer ignorance further exacerbates the problem, allowing unsafe products to proliferate. A
coordinated approach—encompassing stricter regulations, industry innovation, and public education—is
essential to address these challenges. Only by transforming both policy and practice can the cosmetic

industry become a safer and more sustainable sector.
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SUMMARY
The increasing global use of synthetic cosmetics has raised serious concerns regarding their impact
on human health and the environment. This review examines the short- and long-term health risks
associated with synthetic cosmetic ingredients, including allergic reactions, hormonal disruptions, and
heavy metal toxicity. It also explores the environmental consequences, such as water pollution,
bioaccumulation in aquatic organisms, microbial disruption, and microplastic contamination. The analysis
highlights significant regulatory gaps and emphasizes the importance of consumer education, sustainable
production, and stricter safety standards. The study concludes with practical recommendations for
regulators, industry stakeholders, and consumers to mitigate the adverse effects of synthetic cosmetics and
promote safer, more environmentally friendly alternatives.
Keywords: Synthetic cosmetics, health risks, environment, heavy metals, microplastics
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Introduction. Dental caries and oral infections continue to be significant public health challenges
around the world, with oral hygiene practices remaining the most effective methods for preventing these
issues. Various techniques have been utilized to uphold dental and oral cleanliness. Before the creation of
the modern toothbrush, diverse tools were used across different cultures for cleaning teeth, such as
toothpicks, twig brushes, and cloth wrapped around fingers [1]. Some of the earliest examples of such tools
were toothpicks, with some having been found in the ancient Babylonian city of Ur. Historical literature
like the Susruta Sambhita and Charaka Samhita from ancient India highlighted the importance of oral
hygiene methods, including the use of herbal sticks. In the 27¢ century BC, the Greek thinker Alciphron
advocated for toothpicks to remove fibrous remnants following meals, while Romans preferred those made
from the mastic tree (Pistacia lentiscus). Early Buddhist and Jewish writings also mention the use of tooth-
cleaning sticks [2].

The fiber brush from Babylon, often referred to as the “chew stick,” is generally acknowledged as
a forerunner to the modern toothbrush. This tool dates back to around 3500 BC and consisted of a wooden
stick with one end frayed to create fibrous bristles. In Arab traditions, this implement was known as siwak
or miswak. During the Islamic Golden Age, preventive dentistry became intertwined with broader
advancements in medicine. The oral cavity was regarded as a crucial component of the body, and
significant attention was given to its care. The use of miswak was closely linked to the Prophet
Mohammed, who promoted its use before meals, prayers, and recitations of holy texts. The hadith
encourages its regular use as “purification for the mouth and a means of the pleasure of the Lord” [3]. In
the early Islamic era, miswak not only served as a dental tool but also evolved into a representation of
refined living and was formalized within Islamic hygiene laws. In today’s interconnected healthcare
setting, acknowledging culturally embedded practices can enhance public health messaging, strengthen
patient-provider dynamics, and foster culturally sensitive care. Incorporating traditional practices such as
miswak into contemporary dental care may present valuable opportunities for cross-cultural health
promotion [4].

Despite the prevalence of modern dental products, there is a resurgence of scientific interest in
traditional methods like miswak. Research has shown its antimicrobial, anti-inflammatory, and anti-
plaque characteristics in both laboratory and clinical contexts, supporting its possible use as a supplement
or alternative in modern preventive dentistry. Additionally, concerns regarding antibiotic resistance,
chemical sensitivities, and environmental sustainability further underscore the necessity to reassess
traditional tools through research grounded in evidence [5]. This review aims to examine and consolidate
available information on the therapeutic and preventive attributes of miswak in dentistry, thus assessing

its potential role in current oral healthcare practices.
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Methods. We have conducted a systematic literature search using electronic databases to look for
some relevant studies. Inclusion criteria: Studies were included based on a specific time frame between
(2000-2025), written in English, focused on miswak (salvadora persica) under the context of oral hygiene
or antimicrobial properties. We also concluded some peer review articles like original research, reviews
and clinical trials. Exclusion criteria: We tried to exclude any article that wasn't in full text or in other
languages than English. We excluded any articles unrelated to Miswak and oral health, we excluded non
peer reviewed content.

Results and discussion. The World Health Organization recommends and encourages the use of
miswak as an inexpensive and effective oral hygiene tool in areas where it is customary. Its availability,
low-cost, simplicity, and use have been extensively studied in regions around the world where miswak
can play a significant role in the promotion of oral hygiene. As a result, current and upcoming public
health practitioners and the dental profession should become familiar with the application of miswak
within its traditional customs. Furthermore, efficacy studies are warranted to determine the effectiveness
and usefulness of any potential didactic training involving miswak use to educate health professionals [4].

The precise origins of mechanical oral hygiene devices are not well-documented, but historical
records indicate that tools for cleaning teeth existed before the advent of the modern toothbrush. Early
instruments included toothpicks, twig brushes, and chew sticks—some of which, like the fiber brush
found in ancient Ur (around 3500 BC), bear a striking resemblance to contemporary designs. In ancient
Greece and Rome, toothpicks were a common item, with Alciphron referring to them as karphos, meaning
"blade of straw." The chew stick, especially the miswak or siwak derived from the Salvadora persica tree,
was a prevalent tool in the Arab world even prior to the rise of Islam. With the arrival of Islam, the use of
miswak became ritualistic and was deeply rooted in religious and cultural practices. [6] The Prophet
Muhammad (PBUH) strongly promoted its usage for oral cleanliness, incorporating it into daily habits and
prayer ceremonies. Teachings from the Prophet highlighted its importance for both spiritual and hygienic
purposes, leading to its lasting popularity throughout the Muslim world. Today, miswak and modern
toothbrushes are frequently utilized in countries with a Muslim majority, often together to improve oral
hygiene [5]. Besides cultural and religious importance, miswak is a very nice tool to keep our teeth healthy.
That feature is based on the biochemical and phytochemical composition of it. Phytochemical analysis
revealed the presence of carbohydrates, flavonoids, terpenes, sterols, alkaloids, and glycosides. Organic
sulfur compounds and elemental sulfur were also present as small amounts of fluoride, calcium,
phosphorus, silica, and ascorbic acid, Specific alkaloids including salvadoricine and salvadorine, benzyl
isothiocyanate (a sulfur-containing compound with antimicrobial properties), cyanogenic glycosides,

lignans, saponins, tannins, and fatty acids such as linoleic and stearic acid [7].

Chemical Benefit to Oral Health
Sulphur Antibacterial effect
Chlorides, fluorides Enamel remineralization
Vitamin C Tissue healing and repair
Tannins Reduce plaque and gingivitis
Silica Removing stains
Alkaloids Antibacterial activity
Benzyl isothiocyanate Prevent cariogenic and genotoxic compounds
Essential oils Flow of saliva and buffering pH
Butanediamide Antimicrobial agent
N-benzyl-2-phenylacetamide Antimicrobial agent

Figure 1. phytochemical composition of salvadora persica
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Several in vitro studies have reported the antibacterial effects of Miswak on cariogenic bacteria
and periodontal pathogens including Staphylococcus aureus, Streptococcus mutans, Streptococcus faecalis,
Streptococcus pyogenes, Lactobacillus acidophilus, Pseudomonas aeruginosa, Aggregatibacter
actinomycetemcomitans, and Porphyromonas gingivalis. testing both aqueous and alcoholic extracts of S.
persica against selected pathogenic microbes, concluding that aqueous extract showed significant
inhibition in the growth of all pathogens tested with a profound inhibitory activity against Staphylococcus
species, on the other hand, methyl alcohol extract had a significant antibacterial effect against L.
acidophilus and P. aeruginosa. These results confirm the antibacterial effect, and further testing has been
advocated. Investigations extended to explore the antibacterial effect of methanolic extracts on oral
bacteria known to be associated with periodontitis concluded that S. persica was effective against most of
the bacterial strains found in saliva [7].

Bacteria are attached as colonies on surface of teeth called biofilms, connected by a self-produced
polymer matrix composed mainly of polysaccharides, secreted proteins, and extracellular DNA, such
complexity helps protect the bacteria and plays a crucial role in the chronicity of illnesses,[7] The growth
inhibition and anti-biofilm effects of various extracts on cariogenic Streptococcus mutans isolates were
evaluated. Biofilm inhibition, gas chromatography-mass spectrometry (GC-MS) analyses for
phytochemicals and their possible mode of interaction with biofilm response regulators were revealed
using Ligand Fit docking protocols. All S. persica extracts showed considerable inhibitory activity and the
cariogenic S. mutans showed varied susceptibility when compared with controls. The percentage
reduction in biofilm inhibition obtained for methanol, ethanol, chloroform, acetone, and aqueous extracts
were 87.92%, 85.75%, 72.44%, 61.66% and 58.68%, respectively. The bioactive, dual-function, anti-
biofilm agents in S. persica not only inhibit growth, but also control the colonization and accumulation of
caries-causing S. mutans [8].

Multiple studies have shown that Miswak extracts are effective in inhibiting the growth of
Candida albicans and other Candida strains. For example, Miswak was found to be more effective than
toothpaste in eliminating Candida immediately and after two weeks of use, indicating the presence of
potent antifungal compounds [8]. A study evaluated variant S. persica crude extracts (methanol, ethanol,
acetone, and water) for the presence of antioxidant molecules and concluded that the methanolic extract
contained the highest amount of crude extract, which revealed high concentrations of antioxidant
enzymes: peroxidase, catalase, and polyphenoloxidase [7].

Hoor et al. induced inflammation in the hind paw of rats by sub planter injection of 0.1 ml of 1%
carrageenan. The anti-inflammatory effect was measured by the volume of edema in the paw in milliliters
using a plethysmometer, immediately before injection and then hourly up to five hours. researchers
confirmed the S. persica anti-inflammatory effect on decreasing the paw volume of carrageenan-induced
edema, as for anti-ulcerative effect, Sanogo et al. studied the effect of S. persica administration prior to
induced intragastric ulcers in rats and compared it to placebo. The results suggested that S. persica
decoction possessed a significant protective action against ulcers induced by ethanol and by cold-restraint
stress, A recent study conducted by Lebda et al. evaluated the effects of S. persica aqueous extract on
proinflammatory cytokines, nitric oxide synthases, apoptotic pathways, and oxidative/antioxidative
pathways involved in ethanol-induced gastric ulcers in rats. They concluded that S. persica alleviated
serious gastric mucosal ulcerations induced by ethanol and affirmed its efficacy as an antiulcer agent [9].

Traditionally, miswak has been employed for oral hygiene across various cultures and is now
backed by contemporary scientific evidence highlighting its effectiveness in multiple facets of dental care.

Numerous studies have validated that miswak, whether used as a stick or incorporated into toothpaste,
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effectively diminishes dental plaque. A meta-analysis conducted by Salem et al. (2020) indicated that
toothpaste containing S. persica demonstrates antiplaque and antigingivitic effects that are comparable to
those of conventional, fluoride-based toothpaste. This equivalence is particularly significant given the
rising preference for naturally-derived dental care products [10]. Additionally, clinical trials have
indicated that individuals who use miswak as a chewing stick achieve comparable plaque control levels to
those who utilize standard toothbrushes [11].

Miswak has also been found to be beneficial in managing gingival inflammation and preventing
periodontal diseases. Its active compounds, such as tannins and flavonoids, exhibit anti-inflammatory
properties that aid in reducing gingivitis. Research by Aljarbou et al. (2022) and Nordin et al. (2020)
showed notable decreases in gingival bleeding and enhanced periodontal health among miswak users in
comparison to traditional oral hygiene techniques [5, 7]. These results imply that miswak can function as

an effective supplementary tool in addressing early-stage periodontal disease.

Mode of Action of Salvadora persica in Periodontal Disease

Anti-inflammatory and
anti-oxidant activity

Antibacterial activity

Regenerative modulatory
activity

* Suppression of pro-
i_n.ﬂanmlatory cytokj_nes
(IL-1p, IL-6, IL-8, TNF-a1,
IFN)

*Release of a-Amylase

* Suppression of bacterial
resistance and synergistic
effect with antibiotics

¢ Disintegration of
bacterial membranes

* Activation of stem cell
proliferation

¢ Endorsement of
regeneration through

TGF-p1

¢ Scavenging of free e Saliva PH buffering e Inhibition of Collagen
radicals degradation
¢ Biofilm disruption
*Redesigning of NOS ¢ Cell viability support
isoforms

Figure 2. Mode of action of Sa/vadora persica as an adjunctive periodontal chemotherapeutic in periodontal
disease. Adapted from Sa/vadora persica: Nature's gifi for periodontal health, by M. Mekhemar et al., 2021,
Antioxidants, 10(5), Article 712. Reprinted under Creative Commons CC BY 4.0.

The cariostatic effects of miswak are primarily linked to its mechanical cleaning properties and its
natural chemical ingredients - such as fluoride, silica, and benzyl isothiocyanate - which assist in
inhibiting the growth of cariogenic bacteria like Streptococcus mutans. Both in vitro and clinical studies
have reinforced miswak’s role in lowering the risk of dental caries, particularly when used regularly [5].

When utilized appropriately, miswak is typically safe; however, improper usage - such as applying
too much pressure or using it too frequently - can result in dental abrasion. It is advisable to use fresh,
properly prepared sticks, which should be replaced regularly and kept in hygienic conditions. Current
research is hindered by a shortage of long-term clinical trials and variability in the source, preparation,
and standardization of miswak products. Future studies should concentrate on standardized procedures
and more comprehensive clinical trials to confirm its long-term effectiveness and safety.

Conclusion. Miswak (Sa/vadora persica) has demonstrated significant potential as a natural adjunct
in preventive dentistry. Its documented antimicrobial, anti-plaque, anti-inflammatory, and anti-
cariogenic properties support its role in promoting oral health. Historically rooted in traditional and
religious practices, miswak continues to be widely used across various populations, especially in Muslim
communities. Scientific evidence affirms its efficacy in controlling plaque, reducing gingivitis, and

contributing to caries prevention - often comparable to modern oral hygiene products. However,
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limitations in current research, including the scarcity of standardized clinical trials and variability in
miswak preparation, highlight the need for further investigation. Integrating miswak into evidence-based
dental care could offer a culturally respectful, accessible, and sustainable alternative or complement to

conventional oral hygiene methods.
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SUMMARY

Miswak, a natural tooth-cleaning stick sourced from the twigs, roots, or stems of Salvadora persica, has
been utilized for thousands of years by ancient cultures, including the Babylonians, Greeks, Romans, and
Egyptians. It continues to be commonly used today in regions such as Africa, Asia, South America, and
especially within Muslim countries, where its use has been recorded for over 1,400 years. Miswak is also
encouraged in sacred Islamic texts for the purpose of cleaning teeth and purifying the mouth. Various scientific
studies have shown that Salvadora persica has antibacterial, antifungal, antiviral, anti-cariogenic, and anti-
plaque properties. Furthermore, additional studies indicate that miswak may also display antioxidant, analgesic,
and anti-inflammatory effects. The immediate effects of miswak usage on saliva composition have been
observed, and several clinical studies have validated that its mechanical and chemical cleaning properties are
on par with, and in some cases exceed, those of standard toothbrushes. This review outlines the health benefits
of Salvadora persica for oral hygiene and emphasizes the bioactive components found in its extracts that
enhance its effectiveness as a traditional tool for oral care.

Keywords: Miswak, tradition, evidence, review
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Introduction. A variety of studies have begun highlighting the significance of the microbiome in
relation to health and illness since its identification. The microbiome can be divided into categories based
on specific areas, including gut, oral, respiratory, and skin microbiota. These microbial communities
coexist with their host, aiding in the maintenance of homeostasis and the modulation of immune
responses. An imbalance in the microbiome can lead to dysfunctions within the body and contribute to a
range of diseases like cardiovascular issues, cancers, respiratory diseases, and notably, allergic diseases such
as asthma, atopic dermatitis, and allergic rhinitis. Investigating variations in the microbiome presents
considerable promise for disease prediction, as longitudinal changes - particularly concerning functional
genetic pathways instead of merely taxonomic composition - have been observed to precede the onset of
numerous metabolic, autoimmune, and neuropsychiatric conditions [1]. The composition and resilience
of the microbiome are intricately influenced by host genetic and environmental factors, including diet,

antibiotic use, and contemporary hygiene practices. With advancements in DNA sequencing technology
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becoming faster and more affordable, there is a potential for individualized microbiome assessments to
become a standard diagnostic approach, allowing for preventive measures tailored to an individual's
unique microbial and genetic characteristics [2].

Acknowledging the microbiome's crucial role in health and illness, there has been a growing
interest in strategies to modify its composition for maintaining or restoring microbial equilibrium. Among
these strategies, probiotics - live microorganisms that provide health benefits to the host - are extensively
researched. Probiotics typically consist of gram-positive bacteria (such as Lactobacillus and
Bifidobacterium) or yeasts (like Saccharomyces), and they are present in both dietary supplements and
fermented foods, including yogurt, kefir, and Matsoni [3,4]. They are thought to exert positive effects by
improving gastrointestinal function, enhancing mucosal immunity, and restoring balance to dysbiotic
microbial communities. Probiotics have been studied for various conditions, such as Clostridium difficile-
associated diarrhea, inflammatory bowel disease, atopic dermatitis, and other allergic diseases, although
some uses lack conclusive evidence. Their effectiveness is significantly influenced by the strain, dosage,
and viability of the microorganisms [5].

Recent studies have increasingly investigated the role of probiotics in preventing and modulating
allergic diseases. The ways in which probiotics affect allergic responses are multifaceted and involve the
modulation of both innate and adaptive immunity. For instance, strains of Lactobacillus can decrease pro-
inflammatory responses by influencing the NF-xB signaling pathway and promote anti-inflammatory
effects by triggering IL-10 production through the maturation of dendritic cells [6]. Specific probiotic
species, such as Bifidobacterium animalis and B.longum, have been shown to increase the production of
IFN-y and TNF-o, while B. bifidum stimulates Th17 cells through IL-17 secretion. Furthermore,
probiotics might assist in rebalancing the Th1/Th2 immune axis, which is frequently altered in allergic
conditions. In vitro experiments with PBMCs from allergic individuals exposed to L. plantarum, L. lactis,
L. casei, and Lactobacillus GG have shown decreases in Th2 cytokines like IL-4 and IL-5, while murine
asthma models indicate that LGG and B. lactis alleviate allergic symptoms by inducing TGF-f [7].
Additional mechanisms include enhanced secretion of mucosal IgA and the modulation of allergen-
specific T and B cell responses [8]. These immunological interactions encompass a complex network of
genes, receptors, signaling molecules, and gut-associated lymphoid tissue, suggesting that probiotics have
potential not only as a treatment but also for the prevention of allergic diseases.

Nevertheless, significant questions persist: Is it possible to reestablish microbial balance through
specific interventions like probiotics and fecal microbiota transplantation? Could probiotics one day serve
as a replacement for or a complement to conventional treatments such as antihistamines and
corticosteroids in managing allergies? Regardless of the outcomes, it is evident that we are entering a
groundbreaking period in the fields of microbiology and immunology - one that has the potential to
transform our approaches to predicting, preventing, and treating allergic and immune-related conditions.

Methods: A thorough search of the literature was performed utilizing the following electronic
databases: PubMed, PMC (PubMed Central), ScienceDirect. The purpose of the search was to find studies
that assess the effectiveness of probiotics in managing allergic conditions, specifically atopic dermatitis,
allergic rhinitis, and asthma in children.

The criteria for inclusion included: Human studies published from 2010 to 2025, Study designs
that encompassed randomized controlled trials (RCTs), clinical trials, and systematic reviews or meta-
analyses. The criteria for exclusion consisted of: Studies focused solely on animals, articles that were not

fully accessible or published in a language other than English. The search strategy utilized combinations

nn nmn

of keywords such as "probiotics," "allergy," "children," "atopic dermatitis," "asthma," and "allergic rhinitis."
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After screening and eligibility assessment, a total of 34 studies were selected for inclusion, consisting of
12 randomized controlled trials, 6 clinical trials, and 6 systematic reviews or meta-analyses. This
methodological framework enabled a focused evaluation of the clinical impact of probiotics on allergic

disorders.

Results. To evaluate the therapeutic potential of probiotics in allergic disorders, numerous clinical
studies have investigated their effects on symptom severity, immune modulation, and overall quality of
life in atopic dermatitis (AD), allergic rhinitis, and asthma. The results concerning atopic dermatitis are

summarized below.

Atopic dermatitis (AD) is a long-lasting inflammatory skin disorder that is especially common
among infants and young children. Traditional treatments often involve the use of topical corticosteroids
and immunosuppressants; however, recent research has underscored the potential role of probiotics as
supplementary therapies owing to their effects on immune regulation and the gut-skin connection [9].
Numerous randomized controlled trials (RCTs) have shown the effectiveness of particular probiotic strains
in pediatric patients. In a significant investigation by Cukrowska et al., which included 151 children under
the age of two with AD and a cow’s milk protein allergy, participants who received L. rhamnosus and L.
casei strains for three months, in conjunction with an elimination diet, experienced marked reductions in
SCORAD scores in both treatment groups (p < 0.0001), with the probiotic group demonstrating quicker
improvement [10]. Likewise, a 12-week study conducted in Spain involving 50 children (ages 4-17) that
utilized a blend of B. lactis, B. longum, and L. casei found a notably greater decrease in SCORAD scores
(-19.2 points) in those given probiotics compared to a placebo [11]. Another study that investigated L.
paracasei, L. fermentum, and their combination exhibited improvements in SCORAD and quality of life
(QoL) scores (p = 0.02 - 0.03), along with significant reductions in IL-4 and IgE levels [12]. In adults, a
meta-analysis encompassing six RCTs (n = 241) indicated noteworthy enhancements in SCORAD and QoL
following the use of probiotics. However, no changes were observed in itch intensity, DLQI, IL-4, IFN-y,

or IgE levels [13]. This implies that probiotics may be more beneficial for treating pediatric AD.

SCORAD Score Reduction in Children with Atopic Dermatitis
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Figure 1. SCORAD score reduction in children with atopic dermatitis across three RCT's

Allergic rhinitis (AR) is a prevalent inflammatory disorder affecting the nasal mucosa, initiated by
exposure to allergens. Recent clinical studies indicate that probiotics may act as a valuable supplementary
therapy by influencing immune responses and easing symptoms, especially in children. In a four-week

double-blind, placebo-controlled study, children aged 6 to 19 years who were administered

77



JECM 2025/4

Bifidobacterium longum and Lactobacillus plantarum (NVP-1703) demonstrated significant decreases in
total nasal symptom score (TNSS) when compared to the placebo group (p = 0.011), with enhancements
noted in both morning and evening symptoms, along with reduced ratios of IL-4/IL-22 and IL-5/IL-22
[14]. A six-week investigation conducted in Karachi, involving 212 children (aged 6 to 60 months),
evaluated Lactobacillus paracasei LP-33 against cetirizine. Both groups experienced symptom relief, but
the probiotic group reported no side effects, indicating a positive safety profile [15]. In a year-long study
with children aged 2 to 5 years suffering from allergic rhinitis or asthma, those consuming fermented milk
containing L. casei encountered fewer rhinitis episodes (mean difference -1.6; 95% CI: -3.15 to -0.05) and
shorter durations of diarrhea compared to those on placebo [16]. For adults, a five-week multicenter trial
investigated the effects of ATOPRIN (L. paracasei LP-33) in conjunction with loratadine in a cohort of
425 individuals. The probiotic group reported notable enhancements in quality of life (p = 0.0255) and
ocular symptoms (p = 0.0029) relative to placebo [17]. Together, these studies suggest that certain strains
such as L. paracasei, L. plantarum, B. longum, and L. casei may enhance AR symptoms and overall quality

of life, while also demonstrating a strong safety profile in both pediatric and adult populations.

TNSS Reduction in Allergic Rhinitis Probiotic Trials

Costa et al.

Giovannini et al.

Karachi Trial

Kim et al. 15
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Figure 2. Approximate Total Nasal Symptom Score (TNSS) reduction reported in four randomized
controlled trials assessing the efficacy of probiotics in allergic rhinitis.

Preventing allergic rhinitis, especially through microbiome-related approaches like probiotics,
may significantly contribute to protecting both respiratory and oral health. Allergic rhinitis is linked to a
higher likelihood of oral health issues, such as tooth decay, gum inflammation, and irregularities in
orofacial development [21,22,23]. These connections are primarily due to nasal blockage that results in
mouth breathing, which modifies salivary flow, pH levels, and the makeup of the oral microbiome. Young
children with allergic rhinitis, particularly those under the age of six, seem to be especially susceptible to
these impacts [24]. Considering these relationships, approaches designed to prevent or adjust allergic

rhinitis may also assist in reducing related oral health problems.

Asthma is a long-term inflammatory disease of the airways characterized by reversible airflow
limitation and immune system imbalance. Recent research indicates that probiotics could enhance clinical
outcomes by influencing immune responses. In a double-blind randomized controlled trial, 40 adults with
mild to moderate asthma were assigned either a multi-strain probiotic (composed of L. casei, L.
acidophilus, L. rhamnosus, B. breve, B. longum, and S. thermophilus) or a placebo for a duration of eight
weeks. Those in the probiotic group exhibited improvements in FEV,; and FVC, a decrease in IL-4 levels,
an increase in IFN-y, and beneficial alterations in inflammatory miRNAs (| miR-146a, miR-16; 1 miR-

133b). Some mild gastrointestinal symptoms were noted, but no serious adverse events occurred [18].
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Research involving children yields comparable advantages. In one study, 49 children who received L.
gasseri A5 demonstrated enhanced PEFR and lower symptom scores and cytokine levels (TNF-q, IL-12,
IL-13) after 8 weeks [19]. Another investigation involving 160 children indicated that L. paracasei, L.
fermentum, and their combination led to improved asthma management (| severity scores, 1 C-ACT, |
IgE, 1 PEFR) over a period of 3 months [20]. These results imply that probiotics may act as beneficial
adjuncts in managing asthma, particularly in pediatric cases, although further extensive and prolonged
studies are necessary to validate long-term effectiveness and ideal formulations.

Probiotics cause abovementioned potentially beneficial effects in the host via several mechanisms,
which are divided into physiological and immunological sections [25]. Physiologically, probiotics impact
the body by competing with harmful bacteria for attachment points on the mucosal surface, which helps
to prevent their colonization. They strengthen the integrity of the epithelial barrier and enhance barrier
function, partly by stimulating goblet cells that boost mucus production through the activation of mucin
gene expression. These modifications contribute to a less favorable environment for the persistence of
pathogens. On the immunological front, probiotics adjust epithelial signaling pathways, resulting in
decreased NF-xB activation and lower expression of pro-inflammatory cytokines. A crucial mechanism
includes restoring the balance between Thl and Th2 cytokines, marked by an increase in regulatory
cytokines such as IL-4, IL-5, and IL-13. Probiotics also activate dendritic cells, fostering the differentiation
of CD4" Foxp3* regulatory T cells (Tregs) and the release of TGF-f and IL-10, which play key roles in
immune tolerance. Additionally, they influence B cell activity, boosting the production of secretory IgA
and IgG4 while decreasing allergen-specific IgE levels. In certain instances, the effects are mediated by
short-chain fatty acids (SCFAs) interacting with G-protein coupled receptors (GPRs) and engaging TLR-
2/TLR-4, subsequently activating downstream immunoregulatory pathways [26]
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Figure 3. Possible mechanisms where probiotics affect allergic diseases. Adapted from Eslami, M., Bahar,
A., Keikha, M., Karbalaei, M., Kobyliak, N. M., & Yousefi, B. (2020). Probiotics function and modulation

of the immune system in allergic diseases. Allergologia et Immunopathologia, 48(6), 771-788.
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Discussion: By analyzing the outcomes of the reviewed research papers, it can be concluded that
the therapeutic strategies involving immunotherapy and the mitigation of side effects in the treatment of
allergic diseases are still crucial objectives. The primary aim remains to foster long-term immune tolerance
and facilitate individual recovery.

The studies indicate that probiotics have shown effectiveness in various domains, such as lowering
levels of IL-4, IL-5, IL-13 (Th2 cytokines), IgE, and clinical assessments like SCORAD, C-ACT, TNSS, and
RQLQ; elevating IFN-y (a Th1 cytokine); and modifying inflammatory miRNAs (decreasing miR-146a and
miR-16 while increasing miR-133b). These actions contributed to the rebalancing of Th1/Th2 immune
responses, minimizing systemic inflammation, and enhancing epithelial barrier function, all achieved
with a positive safety profile and no serious adverse effects reported.

Nonetheless, these advantages were not consistently seen across all individuals. The research
pointed out significant differences between adults and children, with much greater effectiveness noted in
pediatric populations. Within children, outcomes varied based on age, history of breastfeeding, and
allergic sensitization, as indicated in a study on atopic dermatitis. This variability prompts important
inquiries: Why is the effectiveness of probiotics typically higher in children than in adults and what
accounts for the differences observed among children? The most feasible explanations may include
increased immunological flexibility during early development, a healthier gut-immune relationship due
to extended breastfeeding, and a more vigorous Th2 response in children, making them more amenable
to probiotic influence.

Collectively, the current data endorses the clinical advantages of particular probiotic strains in
treating and possibly preventing allergic diseases, especially in children, while boasting a robust safety
profile. This does not mean that probiotics lack effectiveness in adults; for instance, a study involving
ATOPRIN combined with loratadine in adults showed considerable improvement, affirming its
supplementary value.

Despite these encouraging results, certain limitations remain, including small sample sizes,
insufficient randomization, and limited diversity of strains, with some studies not providing clear
information on conditions and targeted probiotic species. According to the existing evidence, probiotics
should not be viewed as replacements for standard symptomatic treatments like antihistamines, but they
may function as beneficial supplements that can decrease drug reliance or improve outcomes, particularly
in pediatric populations.

Conclusion. Probiotics offer a promising complementary strategy for preventing and managing
allergic conditions, particularly in children. They can mitigate inflammation, enhance immune tolerance,
and alleviate allergic symptoms through various physiological and immunological mechanisms, including:
suppression of Th2 responses and shift response to Th1 [27], butyrate production and increased induction
of tolerance [28], increase of IL-10 and decreased inflammation [29], decreased eosinophil level and serum
specific IgE levels [30], increasing the IFN-y/IL-4 ratio [31], increasing Treg cells and inducing their
responses [32], increasing TGF-f responses and inhibiting allergic responses; and reducing the expression
of metalloproteinase 9 and cell infiltration [33]. Moreover, recent studies indicate that probiotics may also
help in preventing complications related to allergies that extend beyond the immune system, such as oral
health issues and modifications in orofacial development associated with allergic rhinitis [24]. While not
all effects are definitively established and the efficacy can vary by strain, the safety of probiotics and their
immunoregulatory traits position them as an important part of prevention and treatment approaches for
allergic conditions [34]. Future extensive and rigorously controlled studies are crucial to pinpoint the most
effective strains, dosage schedules, and target populations to achieve the greatest clinical advantages.
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CURRENT USE OF “HEALTHY” BACTERIA (PROBIOTICS) IN ALLERGY

(A NARRATIVE REVIEW)
ITbilisi State Medical University; 2Ilia State University; 3New Vision University;
“Caucasus's International University, SBAU International University Batumi

SUMMARY

The human microbiome plays a crucial role in immune regulation, and its imbalance is associated
with allergic diseases such as atopic dermatitis, allergic rhinitis, and asthma. Probiotics have emerged as a
potential strategy for restoring microbial balance and modulating immune responses. This review
evaluated 34 studies published between 2010 and 2025, including randomized controlled trials, clinical
trials, and systematic reviews, focusing on pediatric populations. The findings indicate that specific
probiotic strains can reduce allergic symptoms, decrease Th2 cytokines (IL-4, IL-5, IL-13), increase IFN-
y, improve clinical scores (SCORAD, TNSS, C-ACT), and modulate inflammatory miRNAs. Children
showed higher responsiveness, likely due to greater immune plasticity and microbiome development. No
serious adverse effects were reported. Although probiotics are not a replacement for conventional
therapies, they represent a promising, safe adjunct in the prevention and management of allergic diseases,
particularly in children. Further research is needed to define optimal strains, dosages, and treatment
protocols.

Keywords: Probiotics, Allergies, Microbiome, Hygiene hypothesis, Imnmunomodulation
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SUMMARY

The pandemic has significantly affected the working conditions of women employed in the
healthcare sector. Their physical and psychological risks have increased. Women make up 70% of the
global healthcare workforce, and they have been on the front lines of the fight against COVID-19. The
number of women employed in Georgia’s healthcare sector has surpassed that of men, at 62%.This article
reviews a range of studies to provide a comprehensive assessment of the complex and changing effects of
SARS-CoV-2 on sexual and reproductive health. It highlights the different needs of individuals and
couples during and after the pandemic, highlighting the need for ongoing research and specialized
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healthcare practices. Measures are needed to address the psychological well-being and future physical
health of women in healthcare.
Keywords: SARS-CoV-2 virus, sexual and reproductive health, women of healthcare sector.
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SUMMARY

For many decades, the use of pesticides has effectively protected plants from pests and diseases in
a short time with minimal expenditure of human physical labor and economic resources, and has provided
a great economic effect by increasing yields. At the same time, the intensive introduction of pesticides, as
biologically active substances, into the environment leads to many negative consequences. The aim of the
work is to present and discuss the peculiarities of the action of harmful industrial factors and pesticides
on greenhouse workers, as well as labor safety and medical and preventive measures.
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Introduction. Natural animal venoms - their toxic and medicinal properties have been known to
man since ancient times. Apitoxin is a venom produced by bees. It is a complex chemical compound, rich
in protein substances, and has pharmacological effects. The quality, moisture content, protein analysis,
and cytotoxicity of extracted apitoxin collected in different parts of Azerbaijan were compared with
Artemia salina L. Both apitoxins showed significant differences (P>0.05) in terms of protein profile, with
type 1 showing a higher abundance (77.8%) than type 2 (51.9%), and represented polypeptide chains,
where more than 50% of their nitrogenous components were with a molecular weight of less than 10 kDa.
Cytotoxicity analysis showed that the LD50 of the first type of apitoxin was 71.5ug mL-1, and that of the
second type was 191.6ug mL-1. Thus, the area of accumulation of apitoxin in the collector affects the
quality of the product, if the moisture and protein content comply with the standards recommended in
specific legislation. [1,2,3]. Bee venom contains trace elements: phosphorus, copper, calcium, magnesium,
and other elements. Bee venom consists of 18 amino acids. The enzymatic activity of bee venom is 30
times stronger than that of snake venom. Its activity is maintained for 7-8 years. The lead peptide
contained in bee venom melittin consists of 26 amino acids (50-55% of the serum substance of the venom)
[4,5,6]. Bee venom contains enzymes - phospholipase A2, hyaluronidase, phosphatases, alpha-glucosidase,
beta-galactosidase; toxic polypeptides and biogenic amines. The chemical composition of bee venom is
complex; the main part of the venom is protein, high-molecular-weight (enzymes), and low-molecular-
weight (peptides) substances. Bee venom contains microelements such as phosphorus, copper, calcium,
and magnesium. The venom dissolves well in acids and water, does not dissolve in alcohol, withstands
freezing and heating to 100-115°C, and is sensitive to sunlight. Bee venom is hygroscopic, and when stored
in a loosely closed container, it loses its biological activity. When stored in a dark, cool place it can retain
its pharmacological properties for up to 8 years, is sterile when diluted 1:50000, and is resistant to the
effects of acids and alkalis. The lethal dose of bee venom for humans is about 0.2 g. For mice, a bee sting
is toxic; they die after being stung by one bee. On average, a bee injects 0.3-0.8 mg of venom when
stinging. LD50 of bee venom for white laboratory mice is 4 mg/kg of body weight. Based on the above,
this work aimed to study the influence of environmental pollutants on the biochemical and
physicochemical characteristics of honey bee venom. The research material was samples of bee venom
(Apis mellifera L.), collected in the spring from bees living in apiaries in the vicinity of Baku and Sumgait.
The titrimetric method determined the activity of the enzyme phospholipase A2 in the venom. A control
experiment was conducted in parallel, where water was taken instead of venom. As a result of the
conducted studies, it was revealed that the activity of the enzyme phospholipase A2 in the venom was
determined by the titrimetric method. A control experiment was conducted in parallel, where water was
taken instead of venom. The conducted studies revealed that the phospholipase activity in the venom
collected in the vicinity of the cities of Baku, Sumgayit, and Zakatala was 134.7 IU/mg (Baku), 155.7 IU/mg
(Sumgayit), and 183.7 IU/mg (Zakatala), respectively. During the analysis of the structural group of the
venom and the interpretation of the infrared spectra, the absorption bands of individual functional groups

of the venom biomolecules were determined. (Fig.1 1).
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Fig. 1. IR transmission spectrum of honey bee Apis mellifera L. venom

Thus, the lowest activity of phospholipase A2 was established in the vicinity of the city of Baku
(134.7 IU/mg), the highest in Zakatally (183.7 IU/mg, P<0.001). During the structural-group analysis and
interpretation of the infrared spectra of the poison, the absorption bands of individual functional groups
of the poison biomolecules were assigned. The absorption bands of the stretching vibrations of the N-H,
O-H, =C-H, S-H groups in the frequency range of 3675, 3420, 2963, 2918cm-1 in the IR spectra of the
poison and the stretching vibrations of hydrogen associated with the saturated carbon atom in the CH:

groups in the frequency range of 1385 cm! were identified (fig.2).
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Fig. 2. IR transmission spectrum of honey bee Apis mellifera L. venom

Thus, IR absorption spectra of standard bee venom have been obtained and systematized. The
obtained data can be used to establish the authenticity of venom both in its native form and in preparations
based on it.

Conclusions: 1. It was experimentally established that the lowest activity of phospholipase A2 was
found in the vicinity of Baku (134.7 IU/mg), the highest in Zakatally (183.7 IU/mg, P<0.001). 2. Revealed
in the frequency range of 1733, 1653 1295,1250 cm-1, stretching vibrations of cumulated bonds are also
noted - C=N, C=C; C=0. In the infrared spectra of the studied samples, stretching vibrations of OH groups
in the range of 617,525,419 cm-1 and deformation vibrations of OH groups in the range of 1540 cm-1
were obtained.

The influence of honey bee waste products on physiological processes in the body of humans and

animals is of considerable interest to clinicians. This is important not only for the definition and selection
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of rational, pathogenetic measures to combat the consequences of bee stings, but also for finding effective
and improved, non-specific methods and means of therapy, as well as to use them as diagnostic and

therapeutic drugs.
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SUMMARY

This work aimed to study the influence of environmental pollutants on the biochemical and
physicochemical characteristics of honey bee venom. When studying the activity of phospholipase A2,
the research material was samples of honeybee venom (Apis mellifera), collected from bees in apiaries in
the vicinity of the cities of Baku, Sumgait, and Zakatalli in the spring. The activity of the enzyme
phospholipase A2 in the venom was determined by the titrimetric method. As a result of the conducted
studies, it was revealed that the activity of phospholipase in the venom collected in the vicinity of the city
of Baku, Sumgait and Zakatalla is 134.7 IU/mg, 155.7 IU/mg and 183.7 IU/mg, respectively The absorption
bands of the stretching vibrations of the N-H, O-H, =C-H, S-H groups in the frequency range of 3675,
3420, 2963, 2918cm-1 in the IR spectra of the poison and the stretching vibrations of hydrogen associated
with the saturated carbon atom in the CH2 groups in the frequency range of 1385 cm-1 were identified.
It was experimentally established that the lowest activity of phospholipase A2 was found in the vicinity
of Baku (134.7 IU/mg), the highest in Zakatally (183.7 IU/mg, P<0.001). Revealed in the frequency range
of 1733, 1653 1295,1250 cm-1, stretching vibrations of cumulated bonds are also noted - C =N, C=C; C=0.
In the infrared spectra of the studied samples, stretching vibrations of OH groups in the range of
617,525,419 cm-1 and deformation vibrations of OH groups in the range of 1540 cm-1 were obtained. At
present, it has been possible to isolate many biologically active substances of animal origin and study their
biochemical, physicochemical, pharmacological, and toxicological properties. The study of biochemical,
physicochemical properties of apitoxin is of great importance in developing conditions for radiation
sterilization of both the venom and preparations based on them, which is the basis of the concept and
strategy for the rational use of bioresources, one of the components of which in Azerbaijan is the honey
bee.

Keywords: honey bee, venom, Apis mellifera, biochemical, physicochemical, phospholipase A2
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Introduction Snake venoms are a complex of biologically active substances with extremely diverse
properties and the ability to affect the main integrating systems of the body: blood and nervous system.
Their toxic and medicinal properties have been known to man since ancient times. However, only in the
20th century did their scientifically substantiated use for therapeutic and diagnostic purposes begin. Snake
venoms, including the venom of the blunt-nosed viper (Macrovipera lebetina obtusa), which exhibit
pronounced biological effects, are complex protein mixtures. Proteins and peptides of snake venoms can
influence all key processes of cell life. Proteases of viper and rattlesnake venoms cause local tissue damage,
hemorrhagic edema, myonecrosis, and also have fibrinogenolytic, fibrinolytic, coagulating, and
bradykinin-potentiating effects. Viper and rattlesnake venom's hemotoxins are represented by serine
proteases and metalloproteases. Serine proteases are heat-labile endopeptidases; in terms of their action,
they are similar to thrombin-like enzymes and kininogenases. The latter are heat-labile proteins that
catalyze the hydrolysis of casein, hemoglobin, insulin, etc. Venom proteases can cause blood clotting and
fibrinolysis disorders, leading to thromboembolism or hemorrhage. By acting on different links in the
hemocoagulation cascade, proteases of most venoms have a dual effect; At first, intravascular blood

coagulation is observed, then the blood may lose its ability to coagulate for an extended period. PLA2 in
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abundance are present in the poisons of the snakes Elapidae and Viperidae. They share many crucial
features with mammalian PLA2, such as the catalytic mechanism, the requirement for Ca2+, and a highly
conserved primary and tertiary structure. In addition to a likely role in prey digestion, snake
phospholipases typically exhibit a variety of pharmacological properties, including neuro-, myo-, and
cardiotoxicity, as well as anticoagulant and proinflammatory effects [2]. They affect smooth muscle
contraction, as well as induce muscle fiber depolarization [3], and can polarize the membrane of nerve
endings [4]. In addition to myo- and neurotoxicity, some PLA2s exhibit antitumor activity and could be
used as a new class of anticancer drugs. Some authors suggest that the anticarcinogenic effect depends not
only on their enzymatic activity [6-8]. PLA2, acting as apoptosis inducers, exhibit antiproliferative
properties on tumors such as Ehrlich ascites tumor, leukemia (Jurkat), and breast adenocarcinoma [9]. In
addition to the anticarcinogenic effect, various PLA2s from snake venoms exhibit antiangiogenic
properties, inhibiting cell adhesion and migration in vitro and in vivo [10]. Some PLA2s exhibit
antiintegrin activity. For example, PLA> from the venom of the viper Macrovipera lebetina inhibits cell
adhesion and migration of human microvascular endothelial cells (HMEC-1) and causes disturbances in
the actin cytoskeleton and distribution of avf3 integrins [11]. PLA> from the venom of the viper Daboia
russelii siamensis exhibits indirect hemolytic anticoagulant and cytotoxic activities. PLA> inhibits
migration and reduces the survival of melanoma cells (SK-MEL-28), and also exhibits an anti-metastatic
effect in vivo, reducing the colonization of melanoma cells (B16F10) in the lungs of mice (BALB/c) [12].
Currently, the main elements of snake venom are well studied. It was found that, like all other products
of animal origin, the complex compounds contained in them consist mainly of four elements of the
periodic table: carbon, hydrogen, nitrogen, and oxygen. The dry residue of the venom contains 43-49%
carbon, 11-17% nitrogen, 6-9% hydrogen, and 15-22% oxygen. All other elements make up 5-8% of the
weight of the dried venom. The largest part of this weight falls on sulfur (1.62-4.27% of the dry residue of
the venom). The biological activity of snake phospholipases is extremely diverse and depends on both the
structure of the enzyme and the type of cells on which they act [13,14,15]. According to the literature,
the venom of the black-nosed viper at a dose of 2.8+0.7 mg/kg caused the death of 50% of white mice.
Was to determine the effect of the venom of the blunt-nosed viper, Macrovipera lebetina obtusa, on its
toxicity. The experiments used leopard viper venom samples obtained from several snakes caught
simultaneously (2 to 5 specimens caught in 1989, 1993, 2010, and 2015). Aqueous solutions of leopard
viper venom were prepared at concentrations of 3.0 and 6.0 mg/kg body weight. To determine the median
lethal dose, increasing doses of aqueous venom solutions were injected into groups of experimental
animals of the same weight. Mice were divided into experimental (20 heads) and control (20 heads) groups.
Five mice were used in the experiment - four groups of five mice; animals in the groups were injected
with 5, 10, 15, 20, 25, 30 pl of venom solution. Injections of leopard viper venom solutions were performed
intraperitoneally into the right lower quadrant of the abdominal surface of mice using a 10-100 pl
microsyringe (Brand, Germany). A group of mice (5 pieces) was used as a control group, which were
injected intraperitoneally with leopard viper venom collected in 2016. Toxicometric experiments were
performed at room temperature (25-27°C), and observations were terminated 24 hours after venom
administration by counting the number of dead and surviving animals.

Research results: After poisoning mice with leopard viper venom, all experimental animals
developed depression and died. However, life expectancy differed depending on the degree of toxicity of
the venom. Throughout the experiment, mice were monitored every hour for survival, general condition,
seizures, and activity, taking into account behavioral reactions. All experimental animals were kept in the

same conditions and on a common diet, with free access to water and food. The results of dead and
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surviving mice were recorded within 24 hours after injection in each test group. Visual observation of the
condition of experimental animals showed that after the introduction of venom, both in the control and
experimental groups, with the same concentration of leptodon venom, but with different retention times,
in all groups of mice, after 5-10 minutes, a deterioration in the general condition was noted. Death in
experimental mice occurred in the same way as in the control group after 25-36 minutes of intoxication.
After the administration of Leptodon venom, in the first minutes after the administration of the zootoxin,
all mice showed an increase in respiratory rate and impaired motor coordination. After 20-30 minutes,
the condition of the experimental groups of mice worsened. The mice developed shortness of breath,
lethargy, and edema. Then the condition of the mice gradually worsened, and the mice died. The life span
of the experimental groups of mice, which were injected with venom for different storage periods,
corresponded to 28-90 minutes. Thus, the analysis of the LD50 of the median lethal dose of the venomous
secretion samples of the black-nosed viper revealed differences in their toxicity depending on the storage
period. The results of the dead and surviving mice were recorded within 24 hours after the introduction
of the poison in each test group. Toxicity is the inverse of the median lethal dose (concentration), that is,
the higher the median lethal dose (concentration), the lower the toxicity of the substance. The toxicity
indicator is the median lethal dose. The median lethal dose (LD50) is the dose of a substance that causes
the death of 50% of animals with a single injection, expressed in milligrams of the substance per 1 kilogram
of animal weight. Data on the identification of the effect of the storage period of the poison on the median

lethal dose, including the lifespan of experimental mice, are presented in the table.

Table 1. Effect of blunt-nosed viper venom with different shelf life on the lifespan of white mice (dose
of i/p administered venom 3 mg/kg)

. Venue sh-e].f life of Numbex: of ety Lifespan of mice in minutes
venom in years dead mice Control Experiment
1 1989 2 40 40-60 90-110
2 1993 2 40 40-60 80-120
3 2010 3 60 40-60 65-150
4 2015 3 60 40-60 40-60

Based on the results of the conducted experimental studies, the lethal dose LD50 of the studied
samples of lebetina viper venom when administered intraperitoneally to white mice was 3.0 mg/kg of
body weight. Based on the results of the conducted study, the lethal dose LD100 of the studied samples of
dry lebetina viper venom (Macrovipera lebetina obtusa) was 6.0 mg/kg of body weight when administered

intraperitoneally to white mice with a venom solution (Table 2).

Table 2. Results of dead and surviving mice within 24 hours after injection of poison at a dose of 6.0 mg/kg

body weight
Venue shelf Lifespan of mice in minutes
Ne life of venom Number of Lethality, % Experiment
. dead mice Control
in years
1 1989 3 60 28-36 70-90
2 1993 4 80 28-36 60-70
3 2010 5 100 28-36 45-60
4 2015 5 100 28-36 28-36

Thus, comparing the obtained data with the results of literary sources, it can be stated that with

an increase in the shelf life, a noticeable decrease in the toxicity of the poison samples was noted. With
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an increase in the shelf life, in all likelihood, a change is noted in both the physicochemical properties of
the leopard viper venom and its toxicity and pharmacological activity. From the above, it can be stated
that the effect of the shelf life on the toxicity and pharmacological properties of the leopard viper venom
has been revealed. In addition, a pattern has been revealed in the decrease in the toxicity of the poison
depending on the shelf life. It has been experimentally established that with an increase in the shelf life,
a corresponding decrease in the toxicity of the poison is observed. Experimentally, on 40 white outbred
mice, changes in the toxicity of the leopard viper venom were established depending on the shelf life of
the samples (Figs 1 and 2). Fig. 1. Diagram of the dynamics of survival of mice intoxicated with leopard

viper venom at 3mg/kg

=== Cntrol group of mice

L)

o—oO

VENOM SHELF LIFF, VENOM SHELF LIFE, VENOM SHELF LIFE, VENOM SHELF LIFE, VENOM SHELF VENOM SHELF VENOM SHELF VENOM SHELF
: 1993 010 015 LIFE, 1989 LIFE, 1993 LIFE, 2010 LIFE, 2015

e Cnitrol group of mice  =—e==experimental group of mice

Fig. 2. Diagram of the dynamics of survival of mice intoxicated with leopard viper venom at 6 mg/kg.

Comparing the experimental data obtained by us with the results of literary sources, it should be
noted that with an increase in the shelf life of the poison, a noticeable decrease in toxicity is noted, up to
its complete loss, which is associated with a change in both the physicochemical properties and
pharmacological activity, including the toxicity of the leopard viper venom.

Conclusions: 1. It was established that the introduction of poison with different shelf lives to white
mongrel mice causes changes in the life expectancy of experimental animals compared to the control ones,
which is manifested in a significant increase in the life expectancy of experimental groups of animals from
28 to 90 minutes. 2. It was revealed that with an increase in the shelf life of the poison, a decrease in the
toxicity of the poison is noted, which leads to an increase in the life expectancy of the experimental mice.
3. As a result of the experimental studies, the lethal dose LD50 of the studied samples of leopard viper
venom with intraperitoneal administration to white mice was determined to be 3.0 mg/kg of body weight.
4. Based on the results of the studies, the lethal dose LD100 of the studied samples of dry venom of the
blunt-nosed viper (Macrovipera lebetina obtusa) was 6.0 mg/kg of weight.

Thus, a regular decrease in the toxicity of the leopard viper venom samples was noted, which is
manifested in the life expectancy of experimental animals. The results obtained must be considered both
during storage and in the manufacture of preparations based on snake venom. It should be noted that the
ability of snake venom proteins to exhibit selective toxicity, along with high specificity and affinity for
cells and tissues, makes them suitable for practical use as pharmaceutical agents. Many components of
snake venoms exhibit various useful pharmacological properties and can be used in the treatment of

various diseases, such as cancer, hemophilia, cardiovascular, autoimmune, and neurodegenerative diseases.
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IDENTIGICATION OF THE INFLUENCE OF THE SHELF LIFE OF THE VENOM OF THE BLUNT-
NOSED VIPER (MACROVIPERA LEBETINA OBTUSA) ON ITS TOXICITY

Unstitute of Zoology of the Ministry of Science and Education of the Republic of Azerbaijan, ?Tokat
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general Education Program, ADA University, Azerbaijan, “Azerbaijan Medical University, Baku, Socar

Polymer, Baku, Azerbaijan, ¢Tbilisi State Medical University, Department of Social and Clinical
Pharmacy, Tbilisi, Georgia.

SUMMARY
The presented article studies the lethal dose LD100 of the venom of the blunt-nosed viper
(Macrovipera lebetina obtusa). This work aimed to identify the effect of the shelf life of the blunt-nosed
viper venom on its toxicity. Venom samples with different shelf lives collected in 1989, 1993, 2010, and
2015 were used for the experiments. The experiments were conducted on 60 white outbred laboratory
mice (males) weighing 18.0-22.0 g. As a result of experimental studies, it was found that the introduction
of venom with different shelf lives to mice causes changes in the life expectancy of experimental animals
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compared to the control animals, which is manifested in a significant increase in their life expectancy
from 28 to 90 minutes. It was found that with an increase in the shelf life of the venom, a decrease in the
toxicity of the venom is noted, which leads to an increase in the life expectancy of the experimental mice.
It has been experimentally revealed that with an increase in the shelf life of the poison, a decrease in the
toxicity of the poison is noted, which leads to an increase in the life expectancy of the experimental mice.
As a result of experimental studies, the lethal dose of the blunt-nosed viper venom LDso of the studied
samples with intraperitoneal administration to white mice was determined to be 3.0 mg/kg of body
weight. The lethal dose LD1oo of the studied samples of blunt-nosed viper venom was established, which
(Macrovipera lebetina obtusa) corresponded to 6.0 mg/kg of body weight.
Keywords: venom, blunt-nosed viper, Macrovipera lebetina obtusa, toxicity, mice, LDso, LD10o
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The issue of radiation protection is becoming increasingly relevant today. One of the most severe
pathologies that requires intensive pharmacotherapy and prevention is radiation injury resulting from
acute external radiation exposure [1, 2]. The prevention of adverse effects caused by exposure to hazardous
radiation doses is achieved through the use of prophylactic radioprotective agents—radioprotectors.
However, existing radioprotectors do not always meet the required standards of effectiveness and
tolerability [3,4,5,6]. As a result, both in our country and abroad, the search for new radioprotectors from
various classes of chemical compounds continues. Equally active is the study of the radioprotective
properties of zootoxins and animal-derived preparations. In the research of A.S. Koryagin (2006), the
radioprotective effect of honeybee venom was studied in detail. The author suggests that the
radioprotective effect of bee venom is associated with the formation of a non-specific adaptation response
[7,8]. However, it is important to note the potential for addressing this issue through the combined use of
radioprotective agents from various pharmacological groups. The lethal dose of bee venom for humans is
1.4 mg per 1 kg of body weight. Death most often occurs due to paralysis of the respiratory center [9,10,11].
Moreover, studies on experimental animals with inflammatory diseases have shown that bee venom
effectively and successfully suppresses inflammation [12,13]. It is important to note that bee venom
contains trace elements such as phosphorus, copper, calcium, and magnesium. The venom is well soluble
in acids and water, but insoluble in alcohol. It withstands freezing and heating up to 100-115°C but is
sensitive to sunlight. The lethal dose of bee venom for humans is approximately 0.2 g. For mice, a single
bee sting is toxic—they typically die after being stung once. On average, a bee injects between 0.3 to 0.8
mg of venom per sting. The LD50 (median lethal dose) of bee venom for white laboratory mice is 4 mg/kg
of body weight. To study the radioprotective effect of honeybee venom, the control group of mice was
irradiated at doses of D = 1, 3, 5, and 7 Gy. Experimental groups of 2-3-month-old white mice with a total
body mass of 18-22 grams were pre-treated intraperitoneally with bee venom at doses of 0.1, 0.2, 0.4, and
0.5 mg/kg of body weight once daily for three consecutive days.

Groups of experimental mice (poison dose in mg/kg)
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Figure 1. Survival of mice when mice were injected intraperitoneally with bee venom at doses of 0.1, 0.2, 0.4,
and 0.5 mg/kg body weight, followed by single y-irradiation with 60Co at doses of D=1, 3, 5, and 7 Gy at an
irradiation dose rate of 1 Gy/min.

Next, the first experimental group of mice was subjected to a single y-irradiation with ~60Co at a
dose of D = 1 Gy with a dose rate of 1 Gy/min, three days after the initial treatment. The second
experimental group was subjected to single y-irradiation with ~60Co at a dose of D = 3 Gy with the same
dose rate, also three days after treatment. The third experimental group received a single y-irradiation
with #60Co at a dose of D =5 Gy, and the fourth experimental group was irradiated with *60Co at a dose
of D =7 Gy — both groups also three days after the initial treatment with bee venom, and at a dose rate
of 1 Gy/min (see Fig. 1). Subsequent 5, 6, 7 and 8 groups of experimental mice were injected
intramuscularly with bee venom at a dose of 0.1 mg/kg of body weight followed by a single y-irradiation
with 60Co irradiation at a dose of D=1 Gy at a dose rate of 1 Gy/min at a frequency of once a day.
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Survival data of mice with intramuscular injection of bee venom at doses of 0.1, 0.2, 0.4 and 0.5
mg/kg body weight followed by single y-irradiation with 60Co at doses of 1, 3, 5 and 7 Gy at a dose rate
of 1 Gy/min are shown in Figure 2.

Groups of experimental mice (poison dose in mg/kg)
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Figure 2. Survival of mice after intramuscular administration of bee venom at doses of 0.1, 0.2, 0.4, and 0.5
mg/kg body weight followed by single y-irradiation with ~60Co at doses of D =1, 3, 5, and 7 Gy, with an
irradiation dose rate of 1 Gy/min.

Survival data of mice after intraperitoneal administration of bee venom at doses of 0.1, 0.2, 0.4,
and 0.5 mg/kg body weight, followed by single y-irradiation with *60Co at doses of D = 1, 3, 5, and 7 Gy
with a dose rate of 1 Gy/min, are shown in Figure 3. The survival of mice after intraperitoneal
administration of bee venom at doses of 0.1, 0.2, 0.4, and 0.5 mg/kg body weight, followed (after 24 hours)
by single y-irradiation with "60Co at doses of D = 1, 3, 5, and 7 Gy with a dose rate of 1 Gy/min, is
presented in Figure 4. Subsequently, mice in groups 14, 15, 16, and 17 were intramuscularly injected with
bee venom at doses of 0.1, 0.2, 0.4, and 0.5 mg/kg body weight, and after 24 hours were subjected to single
y-irradiation with ~60Co at doses of D =1, 3, 5, and 7 Gy at a dose rate of 1 Gy/min.
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Figure 3. Survival of mice by intraperitoneal injection of bee venom followed by single y-irradiation with 60Co
at doses of D=1, 3, 5, and 7 Gy at a dose rate of 1 Gy/min.

In experiments on mice involving intraperitoneal or intramuscular fractional administration of
bee venom followed by a single y-irradiation with *60Co (at doses of D = 1, 3, 5, and 7 Gy and an
irradiation dose rate of 1 Gy/min), an increase in the lifespan of the experimental animal groups was
observed. The survival rate of mice in these groups, compared to the control group, increased by: 33% to
56% with intraperitoneal administration of the venom; 35% to 50% with intramuscular administration.

Thus, the results of the experiments reliably indicate a radioprotective effect of honeybee venom,
manifested in the increased survival and lifespan of animals exposed to y-irradiation.

It was found that the administration of bee venom is accompanied by prolonged radioresistance,
reducing the impact of ionizing radiation on the lifespan of mice under conditions of single gamma
irradiation. The study of the radioprotective effect of course-based administration of low doses of bee
venom under conditions of single fractionated gamma irradiation broadens the understanding of
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nonspecific radioresistance and offers the potential for the development of new drugs based on biologically
active substances of animal origin that enhance the body's resistance to radiation.

Groups of experimental mice (poison dose in mg/kg)
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Figure 4. Survival of mice by intraperitoneal injection of bee venom followed by single y-irradiation with 60Co
at doses of D=1, 3, 5, and 7 Gy at a dose rate of 1 Gy/min.

Radioresistance, which develops in the organism as a result of repeated injection of bee venom,
allows the organism to be successfully protected from fractionated gamma irradiation. Thus, increased
longevity of mice varies both with the route of injection and the time of venom injection after y-
irradiation.

Conclusions:1. During fractional injection of venom with subsequent y-irradiation 60Co at doses
D=1,3,5, and 7Gy with irradiation dose rate of 1Gy/min, the lifespan of experimental groups of mice was
increased from 33% to 56% and from 53% to 75%. 2. At a single (after 24 hours) injection of poison, the
life expectancy of experimental groups of mice increased from 35% to 50% and from 52% to 66%,
respectively.
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SUMMARY

This work aimed to study the radioprotective effect of the venom of the honeybee Apis mellifera
L. caucasica during a single y-irradiation of mice with ®Co in doses of D = 1, 3, 5, 7, 10 Gy at a dose rate
of 1 Gy/min. The material of the study was ecologically pure whole venom collected from bees from
apiaries located in the ecologically clean territory of Azerbaijan, and venom irradiated with small doses of
gamma radiation. The experiments were conducted in 5 series of experiments in vitro on 3-month-old
white mice weighing 18-22 grams. We have examined the prevention of radiation damage to experimental
animals from honeybee venom, which occurs during external irradiation of mice. Experimental mice were
injected intramuscularly with bee venom at a dose of 0.1, 0.2, 0.4 and 0.5 mg/kg of body weight and after
24 hours were subjected to a single y-irradiation with 60Co at a dose of D =1, 3, 5 and 7 Gy at a dose rate
of 1 Gy/min. An increase in the total number of surviving animals was noted in all studied groups;
however, the nature of the change in the lifespan of mice differs both from the method of administration
and from the time of administration of the poison after y-irradiation with ®Co. The survival rate of
experimental groups of mice, compared to the control group, with a single intraperitoneal or
intramuscular injection 24 hours after the introduction of the venom, increased within the range from
33% to 56% and from 35% to 50%, respectively. We believe that the radioprotective effect of bee venom
is associated with the formation of a non-specific adaptation reaction. With intraperitoneal or
intramuscular fractional administration of the poison followed by a single y-irradiation of 60Co at a dose
of D=1, 3,5 and 7 Gy at a dose rate of 1 Gy/min, an increase in the life expectancy of the experimental
groups of mice was noted within the range from 33% to 56% and from 53% to 75%. With a single (24
hours) intraperitoneal or intramuscular injection of the poison, the life expectancy of the experimental
groups of mice increased by 35% to 50% and 52% to 66%, respectively.

Keywords: Honeybee, venom, Apis mellifera, radiation, radioprotectors
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THE ROLE OF ICE MELTING IN THE RE-EMERGENCE OF INFECTIOUS DISEASES UNDER
GLOBAL WARMING (A LITERATURE REVIEW)
Department of Epidemiology and Biostatistics, Tbilisi State Medical University

SUMMARY

The article discusses the public health risks associated with the melting of permafrost as a result
of global warming. Pathogenic microorganisms (bacteria and viruses) have been preserved in ice for
thousands of years, and their reactivation is possible as the ice thaws. A notable example of this
phenomenon is the 2016 anthrax outbreak in the Yamal Peninsula, which clearly illustrates the resurgence
of infection from soil previously trapped under permafrost. The review highlights the viability and
infectious potential of giant viruses and spore-forming bacteria. It demonstrates that global warming
increases the risk of zoonotic and vector-borne diseases, particularly in climate-vulnerable regions. In
conclusion, the article emphasizes the necessity of bio safety, preventive strategies, and the adaptation of
healthcare systems in response to these emerging threats.
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SUMMARY

The presence of aflatoxins in food remains a significant food safety challenge in Georgia. This
study aimed to evaluate the monitoring results of the National Food Agency of Georgia for the period
2019-2025. According to the findings, no aflatoxin M1 was detected in dairy samples in 2019; however,
from 2022 onward, there has been an increase in the number of positive samples. In 2025, five samples
exceeded the permissible aflatoxin M1 limits. Testing of hazelnut samples showed relatively low
contamination levels (1.6%), though export-oriented products are subject to stricter controls. Armenia’s
experience demonstrated that effective regulations can minimize aflatoxin contamination in dairy
products. The study concludes that Georgia needs to strengthen the control of animal feed quality,
improve storage conditions, raise farmer awareness, and enhance monitoring and laboratory capacities to
ensure food safety and protect public health.

Keywords: Assessment, Research, Results, Aflatoxins, Food, Georgia
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Introduction. The COVID-19 pandemic has brought changes to healthcare delivery worldwide,
creating challenges as well as opportunities for the treatment of opioid use disorder (OUD). Methadone
maintenance treatment (MMT) has been a cornerstone of OUD management for decades, but pandemic-
influenced policy adaptations - e.g., implementing take-home dosing - while improving accessibility, also
raised concerns about patient safety, adherence and substance use patterns [13,7].

The dangers of OUD are complex in the context of COVID-19. Chronic opioid usage impairs
respiratory function, and in conjunction with COVID-19, may result in poorer outcomes. In addition,
pandemic-related generalized psychological distress has likely worsened substance use behavior [15,2].
While temporary flexibility in methadone regulations was designed to promote continuity of care, it also
evokes concerns about dose misuse and higher usage of other psychoactive drugs.

This study was designed to provide insight into how changes in treatment models impacted the

experiences and behavioral patterns of patients receiving MMT during pandemics.

Methods. A cross-sectional survey was conducted among patients enrolled in an MMT program

in Thilisi. The questionnaire gathered data on the following key areas:
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e Demographics: Age, marital status, and other relevant characteristics.

e COVID-19 history: Laboratory-confirmed infection, testing after exposure or symptoms,
emergency service use, and vaccination status.

e Public health compliance: Adherence to curfews, mask mandates, social distancing, and isolation
protocols.

e Emotional well-being: Self-reported mental health status before and during the pandemic.

e Methadone dosing: Changes in daily dose (increase, decrease, or no change).

e Other Substance use behaviors: Frequency of alcohol, marijuana, illegal opioid, stimulant,
hallucinogen, and sedative use before and during the pandemic.

e Take-home dose management: Patient-reported instances of dose sharing, misuse, or exchanges
for illicit substances.
Descriptive statistics were used to analyze survey data, and ethical approval was obtained from

the institutional review board.

Results. Among the 120 survey participants (age range: 27-70 years; mean age: 47.37 years), 57.5%
were married, and 42.5% were single. Laboratory-confirmed COVID-19 was reported by 55.0% of
respondents, with 67.5% having undergone testing due to symptoms or exposure. COVID-19-related

complications required emergency services in 31.67% of patients, and 67.5% reported being vaccinated.

Impact on emotional well-being and treatment adherence:

e Before the pandemic, 79.17% of participants rated their emotional health as "good" and 16.66% as
"very good."

e During the pandemic, 27.5% reported a decline in emotional well-being, while 70% noted no
change.

e Methadone dosing increased in 29.17% of patients, decreased in 7.5%, and remained unchanged
in 63.33%.

Changes in substance use behaviors:
e Excessive daily alcohol consumption increased from 0 to 10 patients.
e Daily sedative use rose from 2 to 8 patients, representing a 300% increase.
¢ Daily marijuana use remained stable at 5 patients, while other substance use patterns showed

minimal variations.

Concerns surrounding take-home methadone dosing:
e 18.33% of patients self-administered methadone by injection at home.
e 16.67% shared doses with others.
e 10.83% exchanged doses for illicit drugs.
e Nearly 50% of respondents knew someone who had misused or shared methadone during the

pandemic.

Discussion. These findings suggest the widespread effect of the pandemic on MMT patients. An
Increase of methadone dosing among 29.17% of patients could be due to increased anxiety and the
requirement for treatment stability [2,9]. The increase in alcohol and sedative use observed in this study
aligns with existing research, which shows that substance use often rises during times of prolonged
psychological stress and social isolation. [5,11,10]. In light of the risk of overdose and drug interaction

injury, these findings are concerning.
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The misuse of take-home doses of methadone also raises pressing safety versus access concerns.
Home dosing policies, although intended to reduce COVID-19 transmission, have opened the door to
misuse potential [12,13]. Policymakers should evaluate the need for improved monitoring systems and
patient education campaigns in an attempt to minimize these risks.

Besides pharmacological management, the psychological effect of the pandemic is noted. While
emotional status was stable in the majority of patients, nearly 30% indicated a worsening of their
emotional well-being, further adding to the need for mental health interventions during public health

crises [8,4].

Conclusion. The COVID-19 pandemic had a significant impact on the delivery of MMT and the
overall well-being of patients. Increases in methadone dosing, rising use of alcohol and sedatives, and
reports of take-home dose misuse highlight the need for policies that carefully balance accessibility with
patient safety. Based on our findings, the increase in misuse is believed to be a consequence of the
generalized approach, rather than the individual. A high vaccination rate may be attributed to frequent

interaction with healthcare services and increased awareness by medical personnel.
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SUMMARY

This study assesses the effect of COVID-19 pandemic on Methadone maintenance therapy. We
conducted a cross-sectional survey of 120 patients with MMT to evaluate demographic factors, exposure
to COVID-19, compliance with public health measures, emotional well-being, and substance use
behaviors.

More than half of the patients had laboratory confirmed COVID-19, nearly a third required
emergency medical care. During the pandemic, 29.17% of patients have increased their methadone dose,
similarly, alcohol and sedative use significantly rose. Implementation of take-home dosing was introduced
to ensure treatment continuity and reduce virus exposure, resulted in misuse in some cases — patients
reported injecting, sharing or exchanging methadone for other illicit substances.

The study highlights the importance of tailoring treatment to individual needs rather than
applying general policies. It shows that for the safety and effectiveness of MMT during public health crises,
there should be improved monitoring, increase awareness and balanced policies that prioritize both access
and safety.

Keywords: COVID-19, Methadone Maintenance Treatment, Opioid, Substance Use, Home Dosing
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NATALIA GARUCHAVA, DAVID KELENJERIDZE, SALOME EPREMIDZE, TAKO TUTBERIDZE
THE LEVEL OF AWARENESS ABOUT RISK FACTORS OF CARDIOVASCULAR DISEASES AMONG
STUDENTS OF TBILISI STATE MEDICAL UNIVERSITY
Department of Epidemiology and Biostatistics, Tbilisi State Medical University

SUMMARY

This study assessed the awareness of cardiovascular disease (CVD) risk factors among 142 students
of Tbilisi State Medical University using an anonymous questionnaire. Results showed most students
recognize key risk factors, including unhealthy lifestyle, physical inactivity, substance addiction, diabetes,
and high cholesterol. However, knowledge gaps remain, especially concerning gender differences in CVD
risk among diabetic patients. Given cardiovascular diseases’ leading role in non-communicable disease
mortality globally, improving student awareness through educational programs focused on healthy
lifestyles and prevention is essential to reduce disease burden.

Keywords: cardiovascular, diseases, awareness, risk factors, TSMU
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Introduction: According to the UNO and WHO, four basic non-communicable diseses (NCDs) are:

cardiovascular diseases (CVD), diabetes mellitus (DM), including gestational diabetes (GDM), cancer and
chronic respiratory diseases. All NCDs are programmed and imprinted during pregnancies. Thus,
hyperglycemia during pregnancy can change the fetal programming with metabolic complications in adult
life!
GDM is one of the three main types of DM, it is one of the most common complications during pregnancy
globally. One in 5 live births is affected by hyperglycemia in pregnancy, and 1 in 6 is affected specifically
by GDM. Its prevalence varies from less than 3% (Norway/2% and Sweden/2.5%) to more than 20%
(Spain/37.6%, Malaysia/27.3%, Thailand/26.5%, Germany/26.1%, India/26.1%, UK/23.1%, South
Korea/21%, Vietnam/21%) [1,4].

Classification: According to WHO and the International Federation of Gynaecology and

Obstetrics (FIGO)/ International Diabetes Federation (IDF) Joint Statement (2018), hyperglycemia in
pregnancy (HIP) can be classified as pregestational diabetes, gestational diabetes (GDM) or diabetes in
pregnancy (DIP) [2,3].
Pre-gestational diabetes (pre-GDM) is type 1, type 2 or other rarer forms of diabetes that were diagnosed
in pregnant women before conception. DIP is hyperglycemia first diagnosed during pregnancy, meeting
the WHO criteria of diabetes in non-pregnant women. Available data indicate that in 2024 globally there
were 23.3 million life birth affected by maternal hyperglycemia during pregnancy; 79.2% of HIP cases
were due to GDM, 11% - due to pre-GDM, and 9.9% - due to DM (typel/type2) first detected prior to
pregnancy [4]. GDM may occur at any time during pregnancy and, generally, disappears after the baby is
born. Though, the risk of developing T2DM in the future life or GDM in next pregnancies remains very
high.

What Is GDM? The World Health Organization (WHO) defines GDM as “any level of the early
or first detection of glucose intolerance in pregnancy"'. GDM is a non-communicable disease, affecting
pregnant women, it is a condition in which human placental lactogen (HPL) prevents the body from using
insulin effectively. It leads to hypergycemia and to gestational diabetes. GDM is a condition in which a
woman without diabetes develops high blood sugar levels, that is first diagnosed during pregnancy and,
generally, resolves at birth. There are 2 types of GDM which are categorized based on the treatment
required to keep blood sugar levels in an optimum range: 1) A/GDM - known as "diet-controlled
gestational diabetes," (it can be managed without medication), and 2) A2ZGDM - this type needs to be
treated with medicine [5]. Although the cause of GDM is not known, there are some theories as to why
the condition occurs. And risk factors, without doubt, play an important role.

What Are the Risks Factors Associated with GDM? The environmental, socioeconomic and
individual risk factors associated with GDM play pivotal role, causing constant global rise of GDM
prevalence over the past two decades, and are associated with the wide range of maternal and fetal/child
short-term and long-term complications [6].

GDM and Environmental Risk Factors: Experimental studies suggested that the potential
biological mechanisms of environmental pollutants, such as ratio of grey space-to-green space, buildings
and city planning,walking and recreation spaces; food environment; soil and water pollution, air pollution
with, such polutants as oxinitrides; climate factors (seasons, high seasonal ambient temperature, hot
weather); chemicals and metals in sea food; persistent organic pollutants - all affect gut microbiome, cause
oxidative stress, inflamation, insulin resistance, neurohormonal and B-cell dysfunction, and epigenetic
modification, leading to an increased risk of GDM, and its short-term and long-term complications [7].

Bisphenol A (BPA) is an endocrine-disruptor, that is used in the production of polycarbonate plastics.
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There is evidence that maternal exposure to BPA even among pregnant women of normal weight, is
associated with the increased risk of GDM [8-12]. Artificial light and street noise are "neglected pollutants'
that cause significant damage to human, mainly, woman’s health; noise affects upto 40% of the population;
light pollution causes circadian rhythm and sleep disorders, disrupts glucose metabolism may be associated
with GDM risk. [13]

GDM and Socio-Economic Risk Factors: According to results from the Generation R Study, low
maternal educational level promoted the development of GDM [14,15]. An Italian study from Turin found
that mothers with low socioeconomic position (a composite index assessing educational level and
employment) were at a higher risk of developing GDM [16].

GDM and Individual Risk Factors: The leading individual risk factors of GDM are: age =35 years;
high BMI prior pregnancy (>25 kg/m?); gaining too much weight (>10kg) in the 1-st trimester of the
current pregnancy; family history of type 2 DM/GDM (in the 1-st-degree relatives); pre-diabetes; history
of GDM, previous infant with birth weighing >4000 g, previous stillbirth and/or recurrent abortions (>3
in previous pregnancies), fetal malformations, preterm delivery (<37 gestational week), Cesarean section,
multiple pregnancy (2-3 fetuses); HbAlc >5.7; dyslipidemia (low HDL-CH,TR >200 mg/dl); hypertension
(chronic and pregnancy induced); conditions associated with insulin resistance; polyhydramnios;
glucocorticoid administration, etc.

Such individual, habbitual risk factors as low physical activity, stress of any form and smoking
play important role in the development of all non-communicable diseases, including GDM! [17-19].
Smoking specifically causes insulin resistancet, leading to obesity and pre-diabetes, thus aggrevationg the
risk of GDM. It carries triple risk: for a woman, especially, pregnant one; fetus, and future generations
[20]. The more risk factors a woman has, the higher is the risk of developing GDM. In the presence of
multiple risk factors, supervision by a multidisciplinary team is required. Supervision should be initiated
well before conception.

Hyperglycemia in Pregnancy and Maternal Age: Risk of hyperglycemia during pregnancy
increases with maternal age, reaching its peak at the age of 45-49 years (42.3%). Since the majority of
pregnancies and births occur at <30 years of age, (46.3%, or 9.8 million) the most cases of hyperglycemia
in pregnancy occurs in this age group. One of the meta-analyses, published in 2020, demonstrates that the
risk of GDM increases linearly with successive age-groups [21]. Though, in the last decades, there is an
increase in the number of primigravida aged 35years and older.

Risks Categories of GDM: Risk of GDM development falls into three categories: 1) high risk (pre-
diabetes, history of GDM, pre-existing CVD, obesity (BMI 230 kg/m?); 2) moderate risk (unhealthy
lifestyle, smoking, family history of DM, hypertension, PCOS, MASLD, low socio-economic status, age
>45 years); 3) low risk (age <45 years, with absence of the any above)

GDM and Conditions, That Increase the Risk of GDM:

Duration and Quality of Sleep - Evidence demonstrates that sleep disorders may
increase pregnancy complications including GDM. Obstructive sleep apnea (OSA) is the most common
form of sleep-disordered breathing, that increases the risk of GDM. There is Association between poor
sleep quality and GDM, though it is not yet proved whether improved sleep duration and/or quality will
result in amelioration of glucose metabolism [22-24].

Vitamin D Deficiency — VitD deficiency has been increasingly recognized as a potential risk for
GDM. The relation between GDM and VitD level seems to be a two-way street - its low values appear to
increase the risk GDM; while women with GDM were more likely to experience VitD deficiency

compared to those with normal Vit D levels [25-28].
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GDM and Metabolic Dysfunction Associated Steatotic Liver Disease (MASLD): There is a bilateral
positive association between MASLD and GDM: some studies reported that MASLD risk is significantly
higher in women with GDM,; still others reported that GDM risk was substantially higher in women, who,
independent of their BMI (normal or elevated) were diagnosed with MASLD. GDM is associated with
increased postpartum risk for MASLD [29,30].

Feto-Maternal Complications of GDM: GDM is associated with a wide range of both maternal
complications during pregnancy, labor, postpartum and beyond, and fetal congenital and neonatal
complications and poor long-term outcomes [31].

Feto-Maternal Outcomes of GDM and the Role of GDM Screening: GDM is a major pregnancy
complication associated with increased morbidity and mortality for the mother, fetus and baby. A fetal
and neonatal mortality rate was as high as 65% before the development of specialized maternal and
neonatal care. Undiagnosed and untreated GDM leads to adverse pregnancy outcomes.

Thus, the purpose of screening, treatment, and management of GDM is to: 1) reduce maternal,
fetal and newborn mortality and morbidity; 2) reduce its risk in women with GDM in anamnesis; 3)
prevents the transmission of DM and metabolic disorders from one generation to another.

Prevention of GDM: GDM is not totally preventable, but there are ways to help lower the risk!
Control and elimination of environmental and socioeconomic risk factors comprise population strategy
and are the responsibility of the State and Government [18]. High-risk strategy is aimed at high-risk
population. Elimination of reversible individual risk factors, such as obesity, waist circumference,
unhealthy diet, physical inactivity, smoking, etc. are mostly the responsibility of each individual.

Measures to reduce potential risks of GDM development include: 1) elimination of reversible
individual risks means; 2) maintenance of healthy body weight; 3) in case of overweight, losing 5-7% of
body weight; 4) if woman’s condition allows, performing regular physical activity; 5) healthy eating; 6)
blood sugar testing as early as three months before conception, if a woman with history of GDM is
planning a pregnancy; 7) planning of each next pregnancies, if a woman had GDM in a prior pregnancy;
8) if GDM risk factors are present, screening tests should be performed in the first trimester to see if the
condition has developed again.

According to 2019 Research Trusted Source, it is recommended to influence individual risk factors
around pregnancy [32]. The best time to lower the risk of GDM and make lifestyle changes is during family
planning or long way before getting pregnant!

Treatment of GDM: If during screening GDM is revealed, treatment should be initiated
immediately! Treatment of GDM includes: special meal plans; scheduled physical activity; daily blood
glucose testing (in GDM); insulin injections (in GDM, if needed); metformin (if needed) [33].

Conclusion: Aggressive influence of risk factors, mainly reversible environmental, socio-economic
and individual ones, has lead to critical increase in GDM prevalence in high-, middle- and low-income
countries. GDM that is not diagnosed, or is diagnosed late, or if proper treatment is nor provided show
high feto-maternal morbidity and mortality. Timely and correct screening is essential for prevention of
GDM complications and fetal programming in adult life. Though GDM cannot be totally prevented, a lot

can be done to lower the risk, as what happens in the womb lasts all life!
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SUMMARY
Background: Gestational diabetes mellitus (GDM) is one of the most common complications during

pregnancy globally. One in 5 live births is affected by hyperglycemia in pregnancy (HIP), and 75% to 90% of
HIP cases are GDM. GDM is first diagnosed during pregnancy and, generally, resolves at birth.

Discussion: The environmental, socioeconomic and individual risk factors associated with GDM play
pivotal role, causing constant global rise of GDM prevalence over the past two decades. Environmental risks
affect gut microbiome, cause oxidative stress, inflammation, insulin resistance, neurohormonal and f-cell
dysfunction, and epigenetic modification. They might be associated with an increased risk of GDM, and its
short- and long-term complications. Other "neglected pollutants" that cause significant damage to human
health are street noise and artificial light, light pollution causes circadian rhythm and sleep disorders that
increase the risk of GDM. Socio-economic position of a mother is also associated with elevated risk of GDM.
Individual risks: there is a large number of individual risks, that can be divided into2 groups: reversible and
irreversible ones. The more risk factors a woman has, the higher is the risk of developing GDM. Undiagnosed
and untreated GDM is associated with maternal complications during pregnancy, labor, postpartum and
beyond, and fetal congenital and neonatal complications and poor long-term outcomes.

Conclusion: Screening, treatment, and management of GDM are essential. Though GDM is not totally
preventable, there are ways to help lower the risk: Elimination of the negative effect of reversible
environmental, socio-economic and individual risk factors, is important to halt the rise of GDM prevalence in
high-, middle- and low-income countries.

Keywords: gestational diabetes mellitus, risk factors, feto-maternal outcomes, screening, prevention
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