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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.




O3BMAHMS LodIMORRIS(MR!

Mgsd3osdo LHsGool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

L bAo@os 9bps Fo@dmawyobmm 2 3o@ms@, Gyl ob 0byaoliy® 9bgdbg,odgdooao
LAobos@Bgmo gyamol 1 a390©0bg, 3 13 Logsbol dodibgbs ggenols o LE®0Jmbgdls
doeol L5 06@g@gomols @og0m. 30dmygbgdyemo 3md30y@gageo dBogdo dgbyen ©s oby-
@oliy®gbmgob Gg9dbEgddo - Times New Roman (Kupuumna),boaoem Jodmgagbmgeb @gJl@do
Lako®ms godmgoygbmo AcadNusx. IHogBol bmds — 12. LEsGool msob gbps sbanwgls CD
LEs@oom.

2. LASA00L JMEPEPMds 5O Yoo Fgoygbgl 10 y39MDbY bogergdls ws 20 ag9Mbg dgBb

0@ gO5@@olL ool s Ggboydggools (0byeoliy®, dyligan ©s Jo@myen gbgdbyg) homganom.
3. LAs@0sdo Loko®ms godydogl: bogombol sd@uommds; 3genggol dobsbo; bisggenggo

doboans o 253mygbgdygero Igmnmegdo; Jowgdymmo g gagoo s domo goblbyxs. 9Jldg@modgb-
Ayo babosmol bEs@ogdols Fo@dmoagbolisl s3@m®gdds gbos dogmommb Lsgdldg@modgb@m
3bmggegdols Lobgmds s GomEgbmds; oY@ 0g3oMgdols s wodobgbol Jgmmwagdo (3§ 3539
3950l 30MmMbdgddo).

4. LGOSl mob Pbs osbergl Mgboydg obyeoliy®@, Hylyge s Jodmyga 969Dy
sMobogegd bobggo®o gg9@w@ols JmEgmmdols (bosmsyg®ol, sg@mmdgdols, ©sfglgoyengdols
domomgbom ©s gbs dgoogrgl dgdmgy 3obymuomgdgdl: dobobo, dsbsms ws dgmmegdo,
Ygga9d0 s ©obliggbgdo; BgJb@usm o bsfomo s@ ¢bws ogmlb 15 LE®oJmbbyg bsjengdo)
> boggobdm Lo@dyggdol hodmbomgsgro (key words).

5. gb®oggdo Loko®ms [o@mdmowaobmon bsdgdwo Lobom. yggans 0x3@dyano, dgdo-
X03909@0 s> 30M396G Y0 Inbo3gdgdo ¥bs dgglodsdgomegl BgJl@do dmygeboanl.

6. BOGHOLYOsMgdo 9bes ogml 3mbE@sbEymo; Ly®dsmgdo, bobsbgdo, wosg®sdgdo
- obomoy@gdymo, obmdMomo s Lomobo@m seaomsl holidymo. @gbBagbma®sdgdols
BOAMsbangdo Fo@Imoaobgm 3mbo@oygdo yodmbobymmgdom tiff gm®ds@do. dogHmagm@m-
byg@omgdols Fo@fgdgddo Lododms dogmommm mggms@ol ob mdogd@ogol Lodygsmgdom
35000950L ba@olibo, sbomsagdols dgmgdgols ob 033G 9abs300L dgmmo s s@bodbmm Liy-
om0l bgs s Jggos bofoagdo.

7. Lododgeom 5gBmagdols 2300900 LEsE05T0 s@0obodbgds 0boiosmgbols msbps®mgom,
93beg@ols — giEbomy@o GESbLIM0 3E00m.

8. LASHOSL Mob yYbws shanwgl sgBMMols Jogd asdmygbgdyero Lsdsdyerm s yiEbm-
9@0 dOMIgdol dodenoma®sgoygmo bos (dmam 5-8 Faol Low®dom). sbdsby®o Fymdom
Fomdmpagboan  bodgoma®sgoyge Losdo dogmomgmn xg® Lodsdygarm, dgdwgy gibmgero
530™@950 (23500, 06005 gbo, LEASG00L Lomsy®o, gy@bsgol slbsbgagds, aodmzgdols
s 00, (gao, g9@bsgnol Ne, 30039em0 05 dmgrm a39M©gb0). Jmbma@sgools dgdmbgggsdo
dogmomgmn  2sdmigdol [gmo, saomo o 2390©gd0l Loghmm @omwgbmds. &9JL@Edo
33o005H e ghboggddo 9bos Joymommm s53@mEA0L dglodsdolo N @o@g@s@yg@ol bools
dobggom. dobsbdgfmbogoos, M3 3000 0o Tyodmgdols 9dg@gbo bsfogro ogml 5-6
Jeool Low®dol.

9. LAGOSL Mmob Ybs Sbargl: o) sglgoymgdol ob LodgiEbogdm bgarddwgsby-
ol (odwyobgds, ©sdm{dgoygmo byandm(g@oms ©s dgkoom; &) odgol b3gEzos@mol@ol
sdm{dgogmo Mg3gbbos, MMIgendoz Jomomgdyao 0dbgds Lsgombols @ gogmds, dsbsgols
Lo 3domds, 3g0meEols Lobpmmds, dgogagdols bodgiEbogdm-3@sd@oggeo 360dgbganmds.

10. LEs@ool dmeml bako®ms gggems sgBm@ols bgandm§gds, @mdgamms Homegbmds
o 9bws s@gdo@gdmogls 5-L.

1. @gesdios 0@mggol ggwgdsl dgobfmaml LEs@os. Bgdbdby Igdomds s dg-
X9M90> begds Losgdm@am m@ogobsaols dobgwgom.

12. ogdg9dgmos Mgosdosdo olgmo LEs@ool [omoagbs, Gmdgamoi obsdgkoae
Jodagboano ogm bbgs GgosdiEosdo b a0dmdggybgdgao ogm bbgs aodmzgdgddo.

SMDO 0 0 SMQ oL o S dO LBLEOOHO 0O o SD0OLO O.
@bodbygao Fgbgool o@rgggol dgdmbgggodo bpspogdo oG yobobogngd




GEORGIAN MEDICAL NEWS
No 1 (346) 2024
Coodeporcanue:

Su-Bin Yu, Yu-Ri Choi, Seoul-Hee Nam.
GROWTH INHIBITORY EFFECT OF HOUTTUYNIA CORDATA EXTRACT ON STREPTOCOCCUS MUTANS.......ccovviiiiiiiiiiin. 6-9

Merita Kotori, Lul&jeta Ferizi-Shabani, Allma Koginaj, Valbona Ferizi, Jon Kotori.
CLINICAL AND ENDOCRINE ALTERATIONS IN WOMEN WITH POLYCYSTIC OVARY SYNDROME.......ccoocviiiiiieeeeeecieee 10-13

Danielyan M.H, Nebogova K.A, Avetisyan Z.A, Khachatryan V.P, Sarkissian J.S, Poghosyan M.V, Karapetyan K.V.
ASSESSMENT OF RAT BRAIN MORPHOFUNCTIONAL STATE IN A PARKINSON’S MODEL: INFLUENCE OF THERAPEUTIC
AGENTS OF ANIMAL AND SYNTHETIC ORIGINS. ... ..iuitititiiiiiii et e reieeseseieeneseevesesssneseeneeseneenssneenenn e e oo 14220

Vasanthakumari Sundararajan, Selvia Arokiya Mary Amalanathan, Devi. C. G, R. Jayalakshmi, Uma Chockkalingam, Sumathi. M.
EFFECTIVENESS OF ICE APPLICATION AT SELECTED ACUPOINT (LI-4) PRIOR TO INTRAMUSCULAR INJECTION ON LEVEL
OF PAIN AMONG CHILDREN IN A SELECTED HOSPITAL, CHENNAI TAMIL NADU, INDIA.........cccoeoimniinicnniniieeen . 21226

Sevil KARAGUL, Saime AY.
COMPARISON THE EFFICACY OF DRY NEEDLING AND ISCHEMIC COMPRESSION METHODS IN MIYOFASCIAL PAIN
SYNDROME: ARANDOMIZED TRIAL. ... e e e e e et e e eeraae e s eeaneseesanenen e e e enee e enneeenn 21-32

Omar A. Tawfiq, Nihad N. Hilal, Abdulhadi M. Jumaa.
THE RELATION OF THYROID DISTURBANCE AND ISCHEMIC HEART DISEASE IN IRAQI PATIENTS.......cooooeviiieeeeeeeeieeeeene 33-37

Laura Petrosyan, Sona Poghosyan, Lusine Stepanyan, Khachatur Ghazeyan.
MANIFESTATION OF CREATIVITY AMONG MODERN MANAGERS AS A FACTOR IN PROMOTING PERSONAL MATURITY AND

Prytula V.P, Kurtash O.0, Rybalchenko V.F.
CLINICAL FEATURES OF THE COURSE OF HIRSCHSPRING’S DISEASE INCHILDREN OF THE FIRST YEAR....................... 45-51

Baker A. Azeez, Israa H. Saadoon, Ammar L. Hussein.
THE ROLE OF GLUTAMIC ACID DECARBOXYLASES IN DIABETES MELLITUS........cooiviiiiiiieicieiecieieiee e e e a0 92255

Lingling Ding, Long Huang.
THE EFFECT OF CHILDHOOD SUBJECTIVE SOCIOECONOMIC STATUS ON MENTAL HEALTH: THE MEDIATING ROLES OF
PERCEIVED DISCRIMINATION AND STATUS ANXIETY ..ottt eeseneseesneneseesnenesenenn s o0 0.0 0=02

Shruti Tadmare, Gaurav Bhatnagar, Risha Kamble, Shital Ghule Phad, Komal Machindra Landge, Vishvnath S. Pawadshetty.
COMPARISON OF ABDOMINAL EXERCISES AND NEUROMUSCULAR ELECTRICAL STIMULATION ON DIASTASIS RECTI
ABDOMINIS MUSCLE IN POSTNATAL FEMALES WITH CAESAREAN SECTION........oiiiiiiiieeeeeee e eeeeeeeeeie e e e 000020, 03-607

Syzdykov M, Yeralieva L, Zhumadilova Z, Daulbaeva S, Sadovskaya V, Kussainova A, Rysbayev A, Kadyrmanov N.
GIS TECHNOLOGIES IN THE STUDY OF NATURAL RESULTS ESPECIALLY DANGEROUS DISEASES IN KAZAKHSTAN....... 68-79

Teremetskyi VI, Myronova GA, Batryn OV, Bodnar-Petrovska OB, Andriienko IS, Fedorenko TV.
LEGAL NATURE OF MEDICAL SERVICES: SPECIFICS OF UKRAINIAN DOCTRINE........ccccoooiviivirieieieierene e eeeeeeaeeeenn .. 80-87

Mais J. Muhammed, Israa H. Saadoon, Ammar L. Hussein.
EFFECT OF INSULIN HORMONE ON THYROID HORMONE FUNCTION IN PATIENTS WITH DIABETIC TYPE 2 DISEASE...... 88-90

Janani Baradwaj, R. Balaji, Arun Kumar. M, Lakshminarayanan Kannan, Dinesh Nayak.
PAEDIATRIC SYMPTOMATIC SEIZURES IN INDIA: UNRAVELLING VARIED ETIOLOGIES AND NEUROIMAGING PATTERNS - A

Virina Natalya V, Kesova E.Y, Gadzhieva Diana K, August Yulia S, Khokhlov Pavel D, Komissarova Nina A, Kinder Darya S, Khakhaev
Iskhan A, Ishkova Sofia V, Zelenina Veronika, Taimazova Albina Sh, Trofimova Anastasia A, Kachanov Dmitrii A.
EFFECT OF SOME IMMUNOMODULATORY DRUGS ON EMBRYONIC DEVELOPMENT OF DANIO RERIO FISH................. 98-101

Hamidian Jahromi A, Allie Reynolds, Jenna R Stoehr, Natalia Whitney, Randi Ettner.
IMPROVING ACCESS TO CARE AND CONSENT FOR TRANSGENDER AND GENDER DIVERSE YOUTH IN THE UNITED STATES

eererienn. 102-103
Manal Abdulmunem Ibrahim.
EFFECT OF RELIGIOUS FASTING ON THE SERUM LEVEL OF PRE-HAPTOGLOBIN-2 AND SOME OTHER
|53 (01015 1251 1 (07N B FO USROS 104-108
Nana Chikhladze, Nino Chelidze, Salome Kordzaia, Mariam Zhvania, Lasha Khmaladze.
ONYCHOLYSIS AS A COMPLICATION OF TAXANE-BASED CHEMOTHERAPY WITH CONCOMITANT CRYOTHERAPY IN
BREAST CANCER PATIENTS: TWO CASE REPORTS. .. .ottt seieceieteesieste e sieseesseenessensessessessessessesnees s e s e s e e e e 109=112

Berzin PS, Frolova OH, Volynets RA, Demchenko IS, Sereda YM.
CRIMINAL LAW PROTECTION OF THE CIRCULATION OF MEDICINAL PRODUCTS ACCORDING TO THE LEGISLATION OF THE
FEDERAL REPUBLIC OF GERMANY, THE REPUBLIC OF AUSTRIA AND THE SWISS CONFEDERATION........ccccccceeuven.... . 113-118



Magerrambeyli Israil Shamshad.
TRAUMATIC BRAIN INJURY AND ITS IMPLICATIONS FOR BEHAVIORAL HEALTH FACTORS.......cccoooiiiiiiininnencnee e 119-123

Krishnan KR Ganesh, Rajarajan D, Balaji S, Ramkumar S, R Nandakumar.
CORRELATION OF SPINOPELVIC PARAMETERS WITH DISABILITY STATUS IN PATIENTS WITH DEGENERATIVE LUMBAR

Zeena Abd Alkader Tapoo, Nuha Hachim Mohammed.

FACTORS AFFECTING MOTHERS’ AWARENESS REGARDING CHILD WEANING PRACTICE.........cccccoevvvenccncnncneenn.... 128-131
A.A. Musayev.

THE ROLE OF RADIODIAGNOSIS OF NECROTIZING ENTEROCOLITIS IN PREMATURE INFANTS. ...ccoooiiiiiiinieerecreene 132-134

Hussam Abbas Sudani, Maha A. Agha.
INFLUENCE OF AGING, BEVERAGES, AND MOUTH WASH SOLUTIONS ON THE MICROSTRUCTURAL AND COLOR STABILITY
OF DIFFERENT DENTAL CERAMICS: AN IN VITRO STUDY .....cuitinitiiiiiiiciirieeientesetetest sttt sttt tesesesseaesestsaeseseessens s e e nees 135-139

Marina Gegelashvili, Lia Dzagania.
THE DYNAMIC OF LIFE SATISFACTION’S CORRELATIONS IN ADOLESCENTS WITH INTERNALIZING DISORDERS........ 140-143

Salim J. Khalaf, Moayad M. Al Anzy, Entedhar R. Sarhat.
IMPACT OF METFORMIN ON OSTEOPROTEGERIN LEVELS IN POLYCYSTIC OVARIAN WOMEN........ccoviiiiiiiieeeeeeee e 144-146

Gasimzade G.S.
DETERMINATION OF THE SEVERITY OF TRAUMATIC BRAIN INJURIES BY METHODS OF RADIATION DIAGNOSTICS....147-151

Boldyreva Yu.V, Lebedev I.A, Zakharchuk E.V, Suplotov S.N, Tersenov A.O.
INTERACTION BETWEEN NATURAL POLYPHENOL RESVERATROL AND IMMUNE SYSTEM: BIOCHEMICAL ASPECTS...152-155

Farook Umar, Rajarajan D, Ramkumar S, Balaji S, R Nandakumar.
FUNCTIONAL AND RADIOLOGICAL OUTCOME FOLLOWING EXTENDED POSTERIOR CIRCUMFERENTIAL DECOMPRESSION
IN THE TUBERCULOSIS OF DORSAL SPINE . .. ...ttt ittt e eeeeeeeeee e ee et e eeestessesseeresseessessensessesssssesnn e nsaneneneananensenenens. 156-159



GEORGIAN MEDICAL NEWS
No 1 (346) 2024

INTERACTION BETWEEN NATURAL POLYPHENOL RESVERATROL AND IMMUNE
SYSTEM: BIOCHEMICAL ASPECTS

Boldyreva Yu.V, Lebedev I.A2, Zakharchuk E.V3, Suplotov S.N%, Tersenov A.O°.

!Associate Professor, Department of Biological Chemistry, Tyumen State Medical University, Tyumen, Russian Federation.

’Professor, Department of Pediatric Diseases and Polyclinic Pediatrics, Tyumen State Medical University, Tyumen, Russian Federation.

3A4ssistant Professor, Department of Neurology with Neurosurgery Course, Tyumen State Medical University, Tyumen, Russian Federation.

‘Professor, Department of Clinical Laboratory Diagnostics, Tyumen State Medical University, Tyumen, Russian Federation.

3Sixth-year student of the Faculty of General Medicine, Tyumen State Medical University, Tyumen, Russian Federation.

Abstract.

The article explains the biochemical aspects of interaction
of natural polyphenol resveratrol and immune system. The
molecular mechanisms of action of resveratrol are given. The
anti-inflammatory effect of resveratrol is described in detail.
The relationship between resveratrol and tumor macrophages
was analyzed. It has been shown that resveratrol can have
an activating, suppressive and modeling effect on the cells
of immune system, as well as exhibit a suppressive effect on
inflammatory and tumor processes.

Key words. Resveratrol, immune system, biochemistry,
anti-inflammatory effect, antitumor effect, antioxidants,
macrophages, lymphocytes, Sirtl.

Introduction.

Resveratrol (trans-3,4,5-trihydroxystilbene) is a natural
polyphenol found in red wine, rhubarb, blueberries, many
types of red grapes, and peanuts. Resveratrol may exhibit
antioxidant (AO), anti-inflammatory, anticancer, antimicrobial,
antineurodegenerative, and estrogenic properties. The
immunomodulatory role of resveratrol was proposed over
18 years ago in a study that demonstrated how it suppresses
spleen cell proliferation induced by concanavalin A (ConA),
interleukin-2 (IL-2), or alloantigens, and more effectively
prevents the formation of IL-2 and interferon gamma (IFNy)
by lymphocytes and production of tumor necrosis factor alpha
(TNF-a) or IL-12 by macrophages. Resveratrol is involved in
the activation of macrophages, T cells, and natural killer (NK)
cells. In addition, this compound is involved in the suppressive
functions of regulatory T-lymphocytes CD4+ and CD25+. Its
effects result from its ability to scavenge reactive oxygen species
(ROS), inhibit cyclooxygenase (COX), and activate many anti-
inflammatory pathways, including the Sirtuin-1 (Sirtl) enzyme.
Note that Sirtl is an enzyme that is located in the cell nucleus;
refers to transcription factors that promote cellular regulation
(responses to stressors and longevity). Resveratrol, by
activating Sirtl, disrupts signaling in the TLR4/NF-kB/STAT
chain, which in turn reduces the production of cytokines from
inactivated immune cells or pro-inflammatory factors derived
from macrophages/mast cells, such as platelet activating factor
(PAF), TNF-a and histamine. Given the wide range of positive
effects of resveratrol on the body, it is increasingly offered as
a dietary supplement. However, pharmacokinetic analysis
shows that resveratrol undergoes rapid metabolism in the
body. Its bioavailability after oral administration is very low,
although absorption reaches 70%, this affects the physiological
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significance of high concentrations used in in vitro studies. So,
in this paper, the molecular mechanisms of interaction between
resveratrol and the functioning of the body's immune system
will be presented [1-3].

Biochemical aspects of the mechanism of action of resveratrol.

The key function of Resveratrol is to suppress the production
of inflammatory factors by activating Sirtl. Sirtl is an
important deacetylase involved in many molecular processes,
including metabolism, cancer, embryonic development, and
immune tolerance. Sirtl maintains the tolerance of peripheral
T-lymphocytes. Removal of Sirtl leads to increased T cell
activation and spontaneous autoimmune disease. Studies show
that the relationship between resveratrol and Sirtl modulates
the structure of Sirtl and enhances the activity of binding to its
substrates [1]. Through its ability to activate Sirtl and suppress
inflammation, resveratrol is able to alleviate inflammatory
symptoms in experimental models of autoimmune diseases such
as colitis, type 1 diabetes, encephalomyelitis, and rheumatoid
arthritis. One of the major substrates of Sirtl is p65/RelA
constituting NF-kB, which is a major regulator of leukocyte
activation and inflammatory cytokine signaling. Activation of
Sirt] by resveratrol causes inhibition of RelA acetylation, which
in turn reduces NF-kB-induced expression of inflammatory
factors such as TNF-a, IL-1p, IL-6, metalloproteinases (MMP)-
1 and MMP-3, and Cox -2. Resveratrol-treated cells have been
shown to be less sensitive to TNF-a-induced NF-kB signaling
and initiation of apoptosis, acting as a dual block in the NF-xB
signaling pathway.

Ithas been established that resveratrol suppresses the expression
of p300 and promotes the degradation of the inhibitory protein-
kBa (IkBa). However, it is not known whether this is due to
Sirtl activation. Resveratrol targets include AMP-activated
protein kinase (AMPK), an important cellular energy sensor that
controls Sirtl activity by regulating cellular levels of available
nicotinamide adenine dinucleotide (NAD+). Cyclic adenosine
monophosphate (cAMP) levels trigger protein kinase A (PKA),
which in turn phosphorylates and activates Sirtl. Evidence that
resveratrol function is partially mediated by Sirtl is supported
by the observation that the anti-inflammatory properties
of resveratrol are abolished by genetic deletion of Sirtl or
the addition of Sirtl inhibitors such as Sirtinol [4-6]. Upon
subsequent activation of AMPK, an increase in NAD+ levels
induces Sirtl activation, which promotes beneficial metabolic
changes primarily through deacetylation and activation of the
peroxisome proliferator-activated receptor gamma-coactivator-
l-alpha (PGC-1-a).
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Anti-inflammatory effect of resveratrol.

Additionally, it has been shown that resveratrol exhibits an
anti-inflammatory effect in macrophages [7-13]. Macrophages
differentiate from blood monocytes and are involved in
both innate and adaptive immunity. These cells constitute a
heterogeneous pool of cells with a wide spectrum of biological
activity depending on their physical location and external signals
received from the tissue microenvironment. Many of these
activities seem to differ in nature: anti-inflammatory effects,
immunogenic and tolerogenic activities, tissue destruction
and repair. Through a broad spectrum of signal recognition
receptors (PRS), these immune cells can specifically identify
conserved pathogen-associated molecular structures (PAMPs)
that are exclusively present on microorganisms such as viruses,
bacteria, parasites, and fungi. The main members of the PRS
families are transmembrane TLRs, C-type lectin receptors
(CLRs), cytoplasmic nucleotide oligomerization domain
(NOD)-like receptors (NLRs), and retinoic acid gene I inducible
RNA helicase (RIG-I) RIG-I- like receptors (RLRs).

Thus, activated intracellular signaling induces the expression
of genes involved in the inflammatory and/or immune response
and the recruitment of phagocytic cells to the site of infection.

Due to their ability to recognize pathogens and activate
bactericidal activity, macrophages always act at the site of
immune defense. They produce anti-inflammatory cytokines
such as interleukin-10 (IL-10) and transforming growth factor-
beta (TGFp) and inhibit TLR-mediated inflammatory pathways.
TLRs initiate signaling in innate and adaptive immune
pathways. This highly conserved family of transmembrane
proteins includes an extracellular domain that recognizes
exogenous and endogenous dangerous molecules and an
ectodomain that activates downstream pathways. Several lines
of evidence suggest that continuous activation or dysregulation
of TLR signaling may contribute to the occurrence of chronic
pathological conditions. Resveratrol regulates TLR4 expression.
Therefore, it can be used for TLR-mediated inflammatory
responses and chronic diseases associated with TLR activation,
including obesity, type 2 diabetes mellitus (T2DM), non-
alcoholic fatty liver disease, Crohn's disease, rheumatoid
arthritis, cardiovascular and neurodegenerative disorders.

The molecular regulation of the inflammatory response is
largely modulated by transcription factors. Resveratrol has
been shown to reduce NF-«B activation and Cox-2 expression
in lipopolysaccharide (LPS) induced RAW264.7. In addition,
it inhibits TANK-binding kinase 1 (TBK1) and receptor-
interacting protein 1 (RIP1) in the adapter containing the
interleukin-1 toll receptor domain, inducing the interferon
complex (TRIF) in myeloid differentiation factor-independent
signaling. 88 (MyD88) paths [14,15-17].

Additional studies have shown that resveratrol has an anti-
inflammatory effect by attenuating the TLR4-TRAF6, mitogen-
activated protein kinase (MAPK), and AKT pathways in LPS-
induced macrophages [7,18].

Another signaling pathway associated with inflammation is
the endoplasmic reticulum (ER) response. ER stress leads to
the activation of inositol-requiring enzyme 1 (IRE1), which is
involved in the splicing of X-box-binding protein 1 (Xbp-1) into
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its functional state and ultimately leads to the suppression of
global translation and an increase in chaperone activity.

It is known that if cells fail to reduce the effective scattering
area during spectroscopy, they undergo apoptosis. It has been
suggested that the IRE1a-Xbp-1 pathway is critical for Toll-like
receptor (TLR)-induced production of inflammatory cytokines
by macrophages. Xbp-1 was found to be regulated by post-
translational acetylation and deacetylation mediated by p300
acetyltransferase and Sirtl deacetylase, respectively.

More recently, resveratrol has been shown to prevent the
increase in acetylated o-tubulin caused by mitochondrial
damage in macrophages stimulated by inducers of the nodal
receptor family, pyrine domain-containing 3 (NLRP3)
inflammasome. Since resveratrol influences the creation of an
optimal assembly site for NLRP3 and ASC and in turn inhibits
NLRP3-inflammasome activation, it may be an effective drug
for the treatment of NLRP3-related inflammatory diseases.
Resveratrol has been found to affect not only the transcription of
NF-xB elements, but also the transcription of STAT1 and cyclic
cAMP-binding protein 1 (CREB1). TNF-a-induced activation
of NF-«B elements is also modulated by resveratrol.

LPS was shown to dose-dependently increase extracellular
malondialdehyde (MDA) and nitric oxide without affecting their
intracellular levels, while resveratrol reversed all of these harmful
effects. LPS activation of monocytes and macrophages induces
NF-«xB-dependent transcription of chemokines such as CXCL8/
IL-8, CXCL10/1P-10, CCL2/MCP1, and CCLS/RANTES
[19,20]. LPS increases the expression of CD14, interleukin-1
receptor-associated kinase (IRAK1), and a phosphorylated form
of the p38 MAPK protein. It has been shown that resveratrol
prevents the effect of LPS by reducing the expression of CD14
and IRAK1, and at the same time increases the phosphorylation
of the p38 MAPK protein. Further studies have shown that
resveratrol reduces the LPS-induced prooxidant effect in the
ARA42] cell line through a Myd88-dependent signaling pathway.
These data indicate that resveratrol exhibits AO properties in a
Myd88-dependent pathway without IRAK1 or TRIF-dependent
pathways [2,11].

Sirtl plays a direct regulatory role in macrophage function
during inflammation. Production of the pro-inflammatory
cytokines TNF-a, IL-6, and IL-1B by macrophages in mice
with myeloid-specific Sirtl knockout increases dramatically
in response to infection and inflammation. In addition to pro-
inflammatory cytokines, Sirtl is involved in the expression of
cell surface molecules such as intercellular adhesion molecule
1 (ICAM-1) to facilitate macrophage transport during an
inflammatory response. Hyperacetylation of the transcription
factor NF-kB RelA/p65 was found in macrophages of mice with
myeloid-specific Sirtl knockout, which indicates that the anti-
inflammatory activity of Sirtl in macrophages occurs, among
other things, due to the suppression of NF-kB [3].

In addition, resveratrol actively reduces the production of
granulocyte-macrophage colony-stimulating factor (GM-CSF),
a pro-inflammatory cytokine that acts at the interface between
innate and adaptive immunity, essential for the survival/
differentiation/activation of pro-inflammatory macrophages and
a key marker of atheroma formation [13,21,22].



Some evidence indicates that resveratrol alters cell
morphology, gene expression, ligand-receptor interactions,
signal transduction pathways, and foam cell formation [15,23].

Resveratrol is also able to modulate the immune response
by influencing cellular levels of prostaglandin E2 (PGE2).
PGE2 plays an important role in the regulation of the immune
response. Resveratrol activates COX-2 in various inflammatory
diseases. The cell-specific effect on interleukin production is
another important function of resveratrol. In fact, resveratrol
has been found to upregulate IL-1B and IL-6 expression in
peripheral blood lymphocytes (PBL), but has the opposite
effect on macrophages. Increased production of IL-1B and
IL-6 characterizes a pro-inflammatory status that promotes the
differentiation and function of T-helper lymphocytes, but it is
also involved in tissue regeneration. Immune cells exposed to
resveratrol in the vascular compartment expressing significant
levels of IL-1p or IL-6 are triggered for an adaptive immune
response. However, resveratrol only affects immune cells for
a limited time due to its short half-life in the blood. These
data suggest that resveratrol facilitates the systemic response
to injury and moderates the low-grade inflammatory status
associated with chronic tissue disease [17,24].

Resveratrol and tumor-associated macrophages (TAMs).

Clinical and experimental evidence suggest that high
macrophage infiltration in most human cancers is associated
with tumor malignancy, poor prognosis, and tumor recurrence.
Macrophages exhibit plasticity in their activation profile when
stimulated by various cytokines. They are able to both suppress
and promote the growth and spread of cancer, depending on
the state of their activation. Macrophages can be activated
classically (M1) in the presence of IFN-y and LPS, while in the
presence of IL-4 and IL-13, or indirectly through the induction
of Th2 cells towards alternatively activated macrophages (M2).
Polarization of macrophages profoundly alters the immune
properties of these cells. Polarized M1 macrophages exhibit high
levels of proinflammatory cytokines and promote Th1 responses
that increase tumor activity and antitumor immunity. The
polarization of M1 macrophages is mainly regulated by separate
transcriptional networks consisting of the interferon regulatory
factor (IRF-1/5), STAT-1/4 and NK-kB. Alternatively, M2-like
polarization of macrophages that produce secretory factors that
promote tissue remodeling, immune tolerance, and angiogenesis
may be associated with tumor progression. M2 polarization is
induced by Th2 cytokines such as IL-13 and IL-4 and regulated
by transcription factors such as IRF-4, STAT-3/6, PPAR-y
and Kriippel-like factor 4 (KLF-4). Accumulating evidence
indicates that macrophages controlling the ability to stimulate
or suppress a tumor depend on their subphenotype, which is
dynamically switched. TAMs in malignant tumors resemble
alternatively activated macrophages (M2-like). They enhance
tumor-associated angiogenesis, promote tumor migration and
invasion, and lack an antitumor immune response. A high
density of TAMs, especially in the M2 subgroup, corresponds to
poorer overall survival (OS) in patients with lung cancer, gastric
cancer, or breast cancer. TAMs infiltrated into primary tumors
or metastatic sites play a critical role in targeting tumor cells
from the primary site to distant tissues in various mouse models.
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TAMs in the peripheral blood can mediate the migration of
circulating tumor cells and contribute to their achievement in
distant sites of metastasis [5,25].

In an in vitro experimental model investigating the morphology
and function of macrophages in relation to the tumor
microenvironment, treatment with the synthetic resveratrol
analogue HS-1793 was found to significantly increase
IFN-y, which reprogrammed the M2 phenotype [24,26,27].
Thus, it was proved that HS-1793 effectively counteracts the
immunosuppressive and tumor-progressive effects of TAMs.

STATs are cytoplasmic transcription factors that act as
intracellular effectors of cytokine and growth factor signaling
pathways. STAT3, a member of the STAT family, plays a key
role in promoting proliferation, differentiation, anti-apoptosis,
or cell cycle progression. Constitutive activation of STAT3 is
involved in a variety of tumor cells. As previously mentioned,
activation of STAT3 in the M2 subset results in tumor-induced
immunosuppression and activates STAT3 by inhibiting the
expression of mediators required for immune activation against
tumor cells.

In several mouse models of carcinogenesis, tumor progression
is often associated with a phenotypic switch from MI to
M2 in TAMs. Inhibition of STAT signaling pathways can
suppress tumor growth and metastasis by inhibiting M2-like
macrophage polarization, which also suggests that TAMs
are a possible target in cancer therapy [11,14]. To date, there
have been many studies on the role of STAT3 in cancer
treatment and its therapeutic applications. In lung cancer cells,
resveratrol treatment reduces STAT3 activity and inhibits lung
cancer progression by inhibiting protumoral TAM activation.
In addition, in a lung cancer xenograft model in a mouse
population, resveratrol was shown to significantly inhibit
tumor growth by reducing cell proliferation and p-STAT3
expression in tumor tissues. Other studies have shown that both
the antitumor and antimetastatic effects of resveratrol were due
in part to antilymphangiogenesis through the regulation of M2
macrophage activation and differentiation. In fact, resveratrol
inhibited the production of IL-10 monocyte chemoattractant
protein-1 (MCP-1) in M2 macrophages, while it stimulated the
production of TGFB1. However, resveratrol inhibited STAT3
phosphorylation without affecting its expression during M2
macrophage differentiation. In addition, resveratrol-treated M2
macrophage conditioned medium inhibited vascular endothelial
growth factor C (VEGFC)-induced migration, invasion, and
human lymphangiogenesis of human lymphatic endothelial
cells (HLEC).

Conclusion.

Thus, by interacting with several molecular targets, resveratrol
regulates innate and adaptive immunity. Resveratrol has
been shown to dose-dependently modulate immune system
function. In low doses, it stimulates the action of the immune
system, and in high doses, it causes immunosuppression. The
immunomodulatory effect of resveratrol has been established,
which is confirmed by a number of studies conducted with
the participation of various animal models and cell lines. In
addition, resveratrol reduces inflammatory reactions, including
the processes of autoimmune genesis, slows down the aging



process of the immune system, in particular, and improves
immunological activity against cancer cells, inhibiting tumor
growth, metastasis, and the area of lymphatic endothelial cells
in tumors.
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