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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.
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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
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6. Photographs are required to be contrasted and must be submitted with doubles. Please number
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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 10 (367) 2025
Coodeporcanue:
Ting Peng, Hui Ge, Shidong Tan, Shizao Fei.
ANTIBODY-POSITIVE AUTOIMMUNE ENCEPHALITIS WITH ANTI-GAD65, ANTI-GABAARal, AND ANTI-mGIluRS ANTIBODIES:
A CASEREPORT AND LITERATURE REVIEW ...t eireeteetseeeeeeneseeseeneseiesesnenessnsnenn s e e e e o0 0= 1]

Sultan Alanazy, Abdulrahman Awad Alserhani, Mazyad M Alenezi, Turki A.AL-Mutairi, Reema K. Al-Mutairi, Dalia A. Alammari, Alwaleed
Mohammed Alamro, Faisal A. Al-Harbi.
AWARENESS AND KNOWLEDGE OF COMMON ENT-RELATED ISSUES AMONG THE POPULATION OF QASSIM REGION, SAUDI

Tigran G. Makichyan, Vladimir A. Frolov, Zurab S. Habadze, Ekaterina E. Starodubtseva, Nikita A. Dolzhikov, Gor G. Avetisian, Dzhandet F.
Rasulova.
OSTEOPATHIC APPROACHES IN THE DIAGNOSIS AND TREATMENT OF TEMPOROMANDIBULAR JOINT DYSFUNCTION: AN

Aizhan Baituganova, Ulbosyn Saltabayeva, Gulnar Zhaksylykova, Kutybayeva Bakytzhan, Kussaiyn Akerke.
PREPAREDNESS OF PRIMARY HEALTH CARE NURSES TO PROVIDE PEDIATRIC RESPIRATORY CARE...............coeeeeie. 25-31

Uday Mahajan, Ahmed Hasan Usman, Adnan Asif, Meraj Akhtar, Krishnakumar Subbaraman, Salman Shoukat Ali Parpia, Haroon Yousaf,
Abdul Rehman Sarwar, Ariz Raza, Fahad Jalil, Musab Mohamed, Mohamed Kabary.
A REVIEW OF CURRENT CONCEPTS IN THE MANAGEMENT OF BONE DEFECTS IN TRAUMA AND ORTHOPAEDICS......... 32-35

Erbolat Adilbekov, Elmira Kozhakhmetova, Samat Zharmenov.
ENDOMETRIOSIS IN WOMEN OF REPRODUCTIVE AGE IN KAZAKHSTAN: DIAGNOSTIC AND THERAPEUTIC

Karine S. Avetisyan, Laura Kh. Galstyan.
ANTICHOLINESTERASE AND ANTIRADICAL ACTIVITIES OF FUNCTIONALLY SUBSTITUTED 2(5H) FURANONES AND THEIR

Baraa Ahmed Saeed, Anwer Jaber Faisal, Anas Hashim Sadek, Alaa Saadi Abbood.
STUDY OF THE KINETICS AND ACTIVITY OF SALIVARY ALPHA-AMYLASE IN PEDIATRIC PATIENTS WITH STREPTOCOCCUS
MUTANS-ASSOCIATED CHRONIC GINGIVITIS AND ITS ROLE IN TOOTH DECAY ...ttt eeeiien e e e eee2 .. 02258

lago Tsertsvadze, Giga Sulaberidze, Mirza Khinikadze, Valeriane Kipiani, Davit Tatoshvili.
SURGICAL OUTCOMES AND RECOVERY IN CONVENTIONAL VERSUS MINIMALLY INVASIVE TRANSFORAMINAL
LUMBAR INTERBODY FUSION (TLIF) A SINGLE-CENTER EXPERIENCE IN A MIDDLE-INCOME HEALTHCARE

Zurab Khabadze, Ekaterina Starodubtseva, Daria Pervozvanova, Alisa Vavilova, Polina Pogodina, Vladimir Savin, Nikita Dolzhikov, Gor
Avetisian, Dzhandet Rasulova, Diana Khubulova, Emriye Aydin.

PHARMACOKINETIC AND PHARMACODYNAMIC ALTERATIONS OF LOCAL ANESTHETICS IN PATIENTS WITH SYSTEMIC
DISORDERS: ANARRATIVE REVIEW. ... .ottt sttt ettt ettt et este e e e e et e ae e eaenenannenenensenenennenenensss 0572

N. Madraimov, M. Laktionova, R. Kulmanbetov, M. Baimuratova, 1. Julaev.
ACCESSIBILITY OF DENTAL CARE TO PREGNANT WOMEN IN ALMATY: AN ANALYSIS OF AWARENESS, ROUTING AND

Varduhi Papoyan, Alina Galstyan.
PERSON’S PSYCHOLOGICAL WELL-BEING AS A PREREQUISITE FOR MENTAL HEALTH............ccccmmvecnnccccnnceeeevnen .. 81-87

Erbolat Adilbekov, Dauren Tulepov, Nurbol Tursynbaev.
ETHICAL AND LEGAL ASPECTS OF USING ARTIFICIAL INTELLIGENCE IN THE DIAGNOSIS OF CARDIOVASCULAR DISEASES

Alua Sharapiyeva, Zhanar Zhumanbayeva, Kuralay Amrenova, Altay Dyussupov, Alua Sharapiyeva, Altynay Dosbayeva, Ainur Krykpayeva,
Ynkar Kairkhanova, Aziza Ikhsanova, Dinara Shagiyeva, Askar Serikbayev.
FUNCTIONAL STATUS OF POST-COVID-19 PATIENTS IN KAZAKHSTAN. ..ottt eeneneneceeecenenene e e ene2 .. 982103

Stepanyan L, Lalayan G.
EEG BIOMARKERS OF ADAPTIVE DECISION-MAKING UNDER UNCERTAINTY IN ELITE JUDOKAS...........ccccovveenenne.... 104-112

Mohsen Safaei, Saeid Ghazizadeh, Sabzar Abdullah, Abhinav Gupta, Shaista Afroz, Ling Shing Wong, Roholah Sharifi.
INVESTIGATING FACTORS INFLUENCING THE AMOUNT OF INJECTION PAIN IN THE ORAL CAVITY: A SYSTEMATIC
REVIEW ... oottt e e e e 113-120

Sadigova NN, Shikhaliyeva FA, Qaragozova KC, Jafarova AR, Mammadova NZ.
THE EFFECTIVENESS OF THE APPLICATION OF PREPARATIONS BASED ON HYALURONIC ACID IN
IMPLANTOLOGY ... ettt e et et et et ettt e ettt ettt ettt ettt e 121-125

Maira Espenbetova, Aida Bidakhmetova, Ainur Akilzhanova, Bayan Atantayeva, Ainur Krykpaeva.
PREVALENCE OF THE BRAF V600E MUTATION AMONG INDIGENOUS INDIVIDUALS WITH PAPILLARY THYROID
CARCINOMA RESIDING IN A RADIATION-EXPOSED AREA......c.coitiiiiiiiiiiiiiiiiiinneetreieeenesieveresesieisenees e e e e e e e nen . 1202130



Arailym Kussainova, Tolkyn Bulegenov, Kenesh Dzhusupov, Muratkan Kuderbayev, Aidar Kusainov, Arna Ashubayeva, Bazar Tuleuov,
Gulmira Uruzbayeva, Nazym Iskakova, Akmaral Mussakhanova.

CLINICAL AND ORGANIZATIONAL ASPECTS OF PARAPROCTITIS MANAGEMENT IN THE ABAY REGION OF

KAZAKHSTAN. ... e e ettt et ettt et et et e e 131-136

Hakobyan A.P, Shaboyan K.R, Galstyan A.S, Sargsyan M.V, Datumyan G.S.
THE FIRST ATTEMPT IN ARMENIA OF EASYGO-TYPE ENDOSCOPIC SURGERY FOR LUMBAR SPINAL CANAL
IR 20 (3 137-144

Shaoyong Ma, Dazhong Chen, Yu Chen, Haoran Zhou, Qingsong Sang, Lingling Ding.
LONELINESS AND PERCEIVED STRESS IN THE ELDERLY: THE CHAIN MEDIATING EFFECT OF PERCEIVED SOCIAL SUPPORT
AND SENSE OF MEANING IN LIFE.......cuitiiiiiiiiiiiiietieneteeestetetestseetestsessesesestssens st e e eaetneaeteenenennenennenenneneneenenerne.. 1452152

Baltabayeva A.D, Shakeev K.T, Klyuyev D.A, Ogizbayeva A.V.
SERUM BIOMARKERS FOR EARLY SEVERITY STRATIFICATION IN ACUTE PANCREATITIS: A NARRATIVE REVIEW...153-159

Ahmed Sabah Kadhim, Iskandar mahdi Alardi, Dhafir Latief Fayadh.
A CROSS-SECTIONAL STUDY OF THE PREVALENCE AND CONTRIBUTING RISK FACTORS OF NECK PAIN IN
UNDERGRADUATE STUDENTSINBAGHDAD. ...ttt ettt eeieseeste e e e e eneneneenenenenen .. 1002165

Moayad M. Al Anzy, Entedhar R. Sarhat.
THE AMELIORATING EFFECT OF LEVOTHYROXINE ON RETINOL BINDING PROTEIN 4, AND GELSOLIN IN PATIENTS WITH

Yin Wang, Yaji Chen, Mengyun Huang.
THE ASSOCIATION BETWEEN LABOR PARTICIPATION AND THE MENTAL HEALTH OF OLDER ADULTS IN THE CONTEXT OF

Sami H. Alrashidi, Faisal Al-Harbi, Yasser I. AlObailan, Yasir S. Alkhalifah, Yazeed A. Alghasham, Mohammad Hussein, Mohammad A.
Alabood.

TRACHEOESOPHAGEAL FISTULA WITH ESOPHAGEAL ATRESIA IN QASSIM REGION: EPIDEMIOLOGY, CLINICAL
CHARACTERISTICS AND OUTCOMES, A RETROSPECTIVE STUDY .....civiiiiititiiiiiiiiceeieeeeeeeteeevesteeesessesssvenene s e s e s e e e e e . 1 76-180

U. Marat, K. Kurakbayev, M. Laktionova, M. Baimuratova, Zh. Nakhanova, B. Imasheva.
ADAPTATION AND PSYCHOMETRIC VALIDATION OF THE KAZAKH VERSION OF THE EDINBURGH POSTNATAL
DEPRESSION SCALE (EPDS) .. . ittt ittt ettt e e e e e et e ettt et e et et ettt et e et et et e et e et e e e et et e e e et e e e eaeeeeranans 181-186

Bukia N, Butskhrikidze M, Siradze M, Svanidze M, Machavariani L.
EARLY-LIFE STRESS AND TAMOXIFEN DISRUPT ESTROGEN AND NEUROTRANSMITTER RECEPTOR BALANCE IN THE
HIPPOCAMPUS: RESTORATIVE EFFECTS OF ELECTROMAGNETIC STIMULATION......uiuitiiiei e 187-194

Aida Gazizova, Ubaidilla Datkhayev, Akerke Amirkhanova, Gulbaram Ustenova, Kaldanay Kozhanova, Elmira Kapsalyamova, Gulnara
Kadyrbayeva, Zoya Allambergenova, Aigerim Kantureyeva, Kuanysh Tastambek, Ainash Baidullayeva, Serzhan Mombekov.
PROSPECTS FOR THE DEVELOPMENT OF TECHNOLOGY OF ADHESIVE FILMS WITH ASIAN MINT (MENTHA ASIATICA

Takea S. Ahmed, Entedhar R. Sarhat.
ASSOCIATION OF ADIPOKINES AND VITAMIN D IN CHILDREN WITH AUTISM SPECTRUM DISORDER........................ 212-215

Anas Ali Alhur, Nawal Alasmari, Awatif Al-Rashidi, Ali Alqahtani, Khaled Algahtani, Khawlah Hosain, Abdulelah Alghaeb, Ghaidaa
Algahtani, Mohamed Joubari.

BIBLIOMETRIC ANALYSIS OF RESEARCH ON THE MANAGEMENT OF IATROGENIC VASCULAR INJURIES DURING GENERAL
SURGICAL PROCEDURES (2000-2025). .. . tutttitinttieiieieeeitestertestestesteeseestestessesessassessessessesssenss s e eesanensesenensesenenseseneneesenenesns. 210227



GEORGIAN MEDICAL NEWS
No 10 (367) 2025

EARLY-LIFE STRESS AND TAMOXIFEN DISRUPT ESTROGEN AND
NEUROTRANSMITTER RECEPTOR BALANCE IN THE HIPPOCAMPUS: RESTORATIVE
EFFECTS OF ELECTROMAGNETIC STIMULATION

Bukia N'?, Butskhrikidze M'?, Siradze M', Svanidze M', Machavariani L'.

!Iv. Beritashvili Center of Experimental Biomedicine, Thilisi, Georgia.

?Caucasus International University, Tbilisi, Georgia.

SEuropean University, Tbilisi, Georgia.

Abstract.

Background: Early-life stress is a known risk factor for adult
cognitive deficits, mediated in part by disruption of hippocampal
estrogen receptors and neurotransmitter systems. Tamoxifen,
as a selective estrogen receptor modulator, worsens cognitive
function. Electromagnetic stimulation (EMS) helps improve
this process.

Aim: The aim of study was investigating the effects of early-
life immobilization stress and tamoxifen on hippocampal ERao,
ERB, NMDA, AMPA, and GABA receptor expression in rats,
and to evaluate whether EMS mitigates these effects. Methods:
Newborn rats were divided into six groups (n = 7/group):
control, control+EMS, immobilization, immobilization+EMS,
tamoxifen, and tamoxifen+EMS. Chronic immobilization or
tamoxifen was applied during postnatal days 1-20. EMS was
applied during days 21-30. Receptor levels were quantified via
appropriate biochemical assays on postnatal day 80.

Results: Tamoxifen significantly suppressed ERa and ERf
expression, while stress mainly reduced ER}. NMDA receptor
levels were reduced by both tamoxifen and stress. AMPA
receptors was increased by tamoxifen but normalized by EMS.
GABA receptors expression increased in stressed and tamoxifen
groups, and decreased with EMS. EMS significantly restored
ERp and partially normalized NMDA and GABA levels.

Conclusion: Early-life stress, as well as tamoxifen, disrupt
hippocampal receptor homeostasis, which may lead to cognitive
decline in adulthood. EMS has the potential to normalize these
neurochemical alterations. Research in this direction may
contribute to the development of new therapeutic approaches
aimed at preventing stress-induced impairments originating in
early life.

Key words.
stimulation.

Chronic stress, receptors, electromagnetic

Introduction.

The hippocampus plays a central role in learning, memory,
and emotional regulation, and it is particularly sensitive
to hormonal and environmental influences during early
development [1-4]. Among the key modulators of hippocampal
function are estrogen receptors (ERs), especially ERa and ERp,
which mediate the effects of estradiol on neurogenesis, synaptic
plasticity, and stress responses. Early postnatal stress can
disrupt the normal development of hippocampal neural circuits,
potentially leading to long-term impairments in cognitive and
emotional functioning, and increasing vulnerability to various
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neuropsychiatric disorders in adulthood [5-12].

The effects of estrogens on hippocampal function have been
extensively studied by neuroendocrinologists and widely
accepted in neuroscience as general neuromodulators of
cognitive processes. Estrogens exert numerous effects in multiple
cognitive brain areas in both sexes [2,13]. Estradiol enhances
long-term potentiation and cognitive function by acting through
specific receptors. It also provides neuroprotective effects
during times of stress and injury [5,14-16].

Understanding how estrogenic signaling contributes to
memory formation has the potential to inform the development
of novel therapeutic strategies for neurodegenerative diseases,
mood disorders, and other conditions characterized by cognitive
decline. Effective treatments for memory loss are currently
insufficient, emphasizing the urgent need to understand the
neural mechanisms involved in memory formation during early
life, particularly those influenced by estrogens. Moreover,
such information will expand our overview of memory
formation. Estrogens and related sex-steroid hormones, as
important neuromodulators of memory formation, will provide
fundamental insights into the neurobiology of memory and new
avenues for drug development.

Chronic stress, especially during early postnatal life, can
disrupt the hypothalamic-pituitary-adrenal (HPA) axis and
impair hippocampal plasticity. This disruption may lead to
long-term deficits in memory and emotional regulation [10].
Additionally, exposure to stress can downregulate the expression
of estrogen receptor beta (ERp) in the hippocampus, increasing
susceptibility to mood disorders and cognitive dysfunction [17-
19].

Intracellular processes are initiated by the binding of
17B-estradiol (E2) to the G protein-coupled estrogen receptor
(GPER). Additionally, there can be functional interactions
between the canonical estrogen receptors (ERa and ERP)
and other receptors located at the cell membrane, such as
metabotropic glutamate receptors (mGluRs) and NMDA/
AMPA receptors. Stress-related changes in glutamatergic (such
as NMDA and AMPA) and GABAergic neurotransmission can
disturb the balance between excitatory and inhibitory signals,
further impairing hippocampal function [6,9,11,14].

Tamoxifen, a well-known selective estrogen receptor
modulator (SERM), is frequently utilized in experimental models
to effectively block estrogen signaling pathways. Although
tamoxifen primarily acts as an antagonist in neural tissues, its
specific effects on estrogen receptor (ER) expression within
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the hippocampus, as well as on associated neurotransmitter
systems, remain insufficiently understood [7].

In previous experiments, we demonstrated that adverse
childhood experiences (ACE)—specifically immobilization
from PNO to PN20 for 2 hours daily over 20 days—resulted
in impaired spatial memory in adulthood. Stressed adolescents
required more time to complete the correct trajectory in the
elevated maze test and made significantly more errors compared
to unstressed controls (https://cony2024.comtecmed.com/
wp-content/uploads/2024/09/CONy-2024-Abstract-book-and-
dividers 21.05.24.pdf, p.52,18th International World Congress
CONy).

Recently, non-invasive neuromodulation techniques such
as electromagnetic stimulation (EMS) have gained attention
for their potential to modulate brain plasticity and receptor
expression. EMS has been shown to influence neurotrophic
signaling, synaptic function, and mood-related behaviors in
animal models of depression and stress [8,19]. However, little
is known about its interaction with estrogen signaling pathways,
particularly under conditions of hormonal blockade or early-life
stress.

Recent study aims to examine the combined and separate
effects of tamoxifen, chronic immobilization stress (CIS), and
EMS on hippocampal expression of ERa, ER, NMDA, AMPA,
and GABA receptors in rats.

The selected parameters of electromagnetic stimulation
(EMS)—15,000 Hz frequency and 1 mT intensity—were based
on a combination of preliminary in-lab testing and existing
literature supporting the biological safety and functional
efficacy of low-frequency, low-intensity electromagnetic fields.
Frequencies in the 10-15 kHz range have been reported to
penetrate biological tissues efficiently and modulate neuronal
excitability without inducing thermal or structural damage.
Similarly, an intensity of 1 mT falls within established safety
thresholds for rodent models and has been shown to induce
central nervous system changes without adverse effects.
Although direct studies employing this precise combination
of parameters are limited, our previously published findings
demonstrated that EMS applied postnatally at 15,000 Hz and 1
mT effectively prevented stress-induced impairments in spatial
memory in rodent models [Bukia N.G. et al., Electric-magnetic
stimulation prevents stress-induced deterioration of spatial
memory, Georgian Medical News, N 2 (335), pp. 46-53, 2023,
https://pubmed.ncbi.nlm.nih.gov/37042588/]. Therefore, the
chosen EMS protocol provided a non-invasive and behaviorally
safe framework for investigating its potential therapeutic effects
in the context of early-life stress.

We hypothesized that tamoxifen and CIS would disrupt the
balance of estrogenic and neurotransmitter receptors, whereas
EMS might restore or modulate these effects. To this end,
we investigated changes in hippocampal neurotransmitter
receptor expression across different experimental groups, as
well as the potential therapeutic effects of EMS. Understanding
these interactions could provide valuable insights into novel
therapeutic  strategies for stress-related neuroendocrine
disorders.
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Materials and Methods.

Animals and Experimental Design: The experiments were
conducted on white female rats, divided into six experimental
groups: 1. Control (I), Control + EMS (II), Immobilization (III),
Immobilization + EMS (IV), Tamoxifen (V), Tamoxifen + EMS
(Group VI). Each experimental group consisted of 7 animals
(n = 7) The rats were allowed to eat and drink ad libitum. All
experimental procedures were performed in accordance with
the European Communities Council Directive Guidelines for
the care and use of laboratory animals (2010/63/EU—FEuropean
Commission) and the animal care and use committee at the
Iv. Beritashvili Center of Experimental Biomedicine, Tbilisi,
Georgia.

Chronic immobilization (2 hours/day) was applied from
postnatal day (PN) 1 to 20. Chronic Immobilization Stress (CIS)
in early postnatal age were additionally caused social stress -
pups were separated from mother during 2 hours. The rats were
placed separately in an organic glass cage with a partition that
could be moved. The location of the partition was adjusted
based on the size of the rat to ensure immobility for the required
duration.

Tamoxifen (dose: 100 pg / 0.1 ml in sesame oil) was
administered intraperitoneally during postnatal days PNI1-
PN20.

In both CIS and Tamoxifen treated rat’s EMS was applied
for 10 consecutive days (PN 21-PN 30). Electromagnetic
field (EMF) parameters: of 15,000 Hz frequency and 1 mTesla
intensity, applied for 20 minutes per day over a period of 10
days.

Animals were sacrificed on PN 80 for biochemical analysis.

Tissue Processing and Receptor Quantification: Hippocampal
CALl field tissue was isolated and receptor levels of ERa, ER,
NMDA, AMPA, and GABA were measured using enzyme-
linked immunosorbent assay (ELISA): ERPB [ESR2 elisa kit:
Rat Estrogen receptor beta ELISA Kit, Catalog #MBS284679,
https://www.mybiosource.com/esr2-rat-elisa-kits/estrogen-
receptor-beta/284679], ERa — [ERalpha elisa kit: Rat Estrogen
Receptor Alpha ELISA Kit, Catalog#MBS726536, https:/www.
mybiosource.com/eralpha-rat-elisa-kits/estrogen-receptor-
alpha/726536], NMDA [NMDA-R1 elisa kit :: Rat N-methyl-D-
aspartate receptor 1 ELISA Kit, Catalog #MBS724735 https://
www.mybiosource.com/nmda-rl, AMPA- [AMPA elisa kit:
Rat AMPA receptor (Glutamate receptor 1) ELISA Kit, Catalog
# MBS7612453, https://www.mybiosource.com/rat-elisa-kits/
ampareceptor-glutamatereceptor1/7612453] GABA [GABA
elisa kit : Universal GABA (Gamma-aminobutyric acid) ELISA
Kit, Catalog # MBS7612758 https:/www.mybiosource.com/
gaba-elisa-kits/gaba-gamma-aminobutyricacid/7612758] The
results obtained were calculated based on the total protein
concentration and expressed in ng/mg.

Estradiol secretion varies according to the phases of the estrous
cycle. At this time the emotional state of the rat’s changes. The
content of receptors in the hippocampus may also be altered.
Thus, immunoenzymatically determination of receptors
were performed at the same time of the estrous cycle - in the
proestrus. Different phases of the estrous cycle were identified
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by sampling the vaginal smear and cytological analysis of the
cells under a light microscope. Changes in peripheral hormone
levels are reflected by a changing vaginal cytology.

Data were analyzed using one-way and two-way factorial
ANOVA, followed by Tukey’s Honestly Significant Difference
(HSD) post-hoc test for multiple group comparisons. Statistical
significance was considered at P < 0.05.

Results and Discussion.

Estrogen Receptor Dysregulation and Impaired Plasticity.

One-way ANOVA with post-hoc Tukey HSD showed that the
number of beta-estradiol receptors was significantly reduced
by both immobilization (1.27+0.0694, F, = 271.2, Tukey
p=0.001, P<0.01) and tamoxifen administration (1.74+0.1595,
F, ,= 85.73, Tukey p=0.001, P <0.01) compared to control rats

(4.3£0.0684) in adulthood in Hippocampal CA1 Region (Figure

1). This finding is significant because ERP plays a crucial role
in promoting hippocampal neurogenesis, dendritic complexity,
and long-term potentiation [16]. Suppression of ERf} during
early development may therefore compromise the structural
integrity and adaptive capacity of hippocampal circuits involved
in learning and memory. ERP expression was significantly
restored in the tamoxifen + EMS group (4.69 + 0.25, F2,12
= 85.73, Tukey p=0.001, P<0.01) and in CIS group of rats
(4.03%0.15, F2,12=271.2, Tukey p=0.001, P<0.01), suggesting
that EMS may modulate estrogen receptor activity, possibly
through epigenetic mechanisms, such as DNA methylation and
histone modification—that regulate ERP gene transcription.
Additionally, EMS may enhance neurotrophic signaling
pathways, including brain-derived neurotrophic factor (BDNF)
and other growth factors, which are known to support neuronal
survival, differentiation, and synaptic plasticity. Elucidating

Estradiol beta receptors ng/mg protein
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Figure 1. Effect of EMS on Estrogen Receptor Beta (ERB) Expression in the Hippocampal CA1 Region in Control, CIS, and Tamoxifen-Treated

Rats on Postnatal Day 80.

=k
S U= W

=

Figure 2. Effect of EMS on Estrogen Receptor alfa (ER o) Expression in the Hippocampal CAl Region in Control, CIS, and Tamoxifen-Treated

Rats on Postnatal Day 80.
189



these pathways will be crucial for understanding how EMS
promotes hippocampal resilience and cognitive function
following stress-induced or hormonal disruptions [3,19].

It is important that, tamoxifen induced a pronounced decrease
in ERa levels from 3.59+0.2659 to 0.224+0.067 ng/ml protein
(F,,, = 129.8, Tukey p =0.001, P<0.01), compared to CIS
(3.09+0.4556, F, |, = 6.093, Tukey p =0.030, P<0.05) effects
(Figure 2). ERa strongly linked to synaptogenesis, spine
density, and classical memory enhancement. Acts through
classic nuclear transcription (slow-acting) [2].

EMS did not change the content of ERa in control rats. In CIS
rats, EMS reduced ERa levels from 3.09 +£0.46 to 2.36+0.23
(F,,,=6.093, Tukey p=0.136), although this change did not reach
statistical significance. In the tamoxifen group, EMS showed
a trend toward increased ERa expression, from 0.224 +0.067
to 0.736+0.075; however, this increase was not statistically
significant and remained significantly lower than the baseline
levels observed in control rats (F, , = 129.8, Tukey p =0.001,
P<0.01). These findings suggest that EMS slightly modulate
ERa expression, but further investigation is needed to determine
the robustness and functional relevance of this effect.

This alteration in ERa expression could have substantial
implications for glutamatergic transmission, the primary
excitatory neurotransmission system in the brain, because it
increases phosphorylation and membrane insertion of AMPA/
NMDA receptors[6,17]. These processes are crucial for cognitive
functions, including learning and memory. Consequently, these
changes may contribute to variations in cognitive performance
among individuals undergoing tamoxifen treatment [1,2].
Understanding these mechanisms is vital for assessing the
broader impacts of tamoxifen on brain health and function.

Together, the loss of ERs (a and B) signaling likely diminishes

the hippocampus’s ability to undergo activity-dependent plastic
changes, increasing vulnerability to cognitive decline later in
life.

Glutamatergic Signaling Disruption.

One-way ANOVA with post-hoc Tukey HSD revealed
significant differences between control and CIS (P=0.001),
control and tamoxifen treated (P=0.001) rats. NMDA receptors
decreased in both CIS and Tamoxifen treated rats from
0.431+0.0027 (control) to 0.286+0.0028 (CIS) (F, ,=506.5,
P<0.01) and 0.186+0.0075 (F, ,=122.6, P<0.01) (Tamoxifen).
EMS improved these levels to 0.466+ 0.0062 (F, =506.5,
P<0.01), and 0.311+0.0175 ng/mg protein (F, ,,=122.6, P<0.01).
While the Tukey test showed a significant difference (P=0.0029)
between the immobilized and immobilized+EMS groups, the
values remained below baseline levels (Figure 3).

The observed downregulation of NMDA receptors in the
tamoxifen and CIS groups suggests impaired synaptic plasticity
at the molecular level. NMDA receptors are essential for
calcium-dependent processes such as long-term potentiation
(LTP), which underlies memory consolidation [14]. Their
suppression may therefore directly impair the encoding of new
information.

AMPA receptor levels were significantly decreased in the CIS
group, from 6.563+0.3010 to 4.769+ 0.0910 ng/mg protein (F, ,
=14.77, Tukey p=0.0053, P <0.01). Although AMPA receptor
expression was elevated in the tamoxifen group, increasing
from 6.563+0.3010 to 8.42+0.1319 ng/mg protein (F, ,=20.47,
Tukey p=0.0040, P< 0.01), this may represent a compensatory
response to NMDA receptor downregulation. Since NMDA and
AMPA receptors act synergistically at glutamatergic synapses,
their imbalance could be insufficient to support functional
synaptic plasticity [12].

NMDA receptors ng/ml protein
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Figure 3. Effect of EMS on NMDA Receptors Expression in the Hippocampal CAl Region in Control, CIS, and Tamoxifen-Treated Rats on

Postnatal Day 80.
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Figure 4. Effect of EMS on AMPA Receptors Expression in the Hippocampal CAI Region in Control, CIS, and Tamoxifen-Treated Rats on
Postnatal Day 80.
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Figure 5. Effect of EMS on GABA Receptors Expression in the Hippocampal CAl Region in Control, CIS, and Tamoxifen-Treated Rats on

Postnatal Day 80.

EMS increased the content of AMPA receptors in CIS rats
(6.24+0.2946, F, ,=14.77, Tukey p =0.013, P<0.05), as well
as in the tamoxifen group (6.46+0.2652, F, =20.47, Tukey
p=0.003, P<0.01), suggesting that EMS effectively mitigated
the stress-induced receptor downregulation (Figure 4).

The effects of estrogen, mediated through estradiol o and
receptors, on synaptic function are associated with increases in
dendritic spine density [15]. The estrogen-induced enhancement
of long-term potentiation (LTP) occurs only when the ratio of
NMDA to AMPA transmission is elevated.
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According to our data, the ratio of NMDA to AMPA receptors
was highest in control rats. This ratio was notably reduced during
tamoxifen exposure (from 0.656 to 0.22) and as a result of chronic
stress to 0.599 (Figure 4). Therefore, this regulation primarily arises
from the modulation of ionotropic glutamate receptors, specifically
AMPA and NMDA receptors. In hippocampal neurons, estradiol
(E2) influences both the phosphorylation and subcellular trafficking
of these receptors. Estradiol can positively modulate AMPAR-
mediated excitatory postsynaptic potentials, potentially leading to
an enhancement of LTP [15].



After chronic immobilization stress, EMS increased this
indicator in stressed (0.746) and tamoxifen (0.4) group rats
(P<0.01).

It can be concluded that EMS restores NMDA and AMPA
receptors through activation of estradiol receptors, thus restoring
excitatory transmission and promoting long-term potentiation
of the hippocampus. The combination of these processes may
positively affect cognitive function.

Estradiol can also increase hippocampal excitability by
suppressing inhibitory GABAergic signaling; however, this
mechanism varies by sex [18].

Increased GABAergic Tone and Inhibitory Dominance.

We observed increased GABA receptor expression following
both CIS (0.53+0.003, F, ,=13.17, Tukey p=0.012, P<0.05) and

tamoxifen treatment (0.63i0. 103, Fm: 55.42, Tukey p=0.001,
P<0.01) compared to the control group (0.39+0.003) (Figure 5).
While GABAergic signaling is critical for maintaining neuronal
stability, excessive inhibitory tone can suppress hippocampal
excitability and impair memory processing. Increased GABA
activity has been previously linked to reduced learning capacity
in stressed animals and models of hormonal dysregulation [19].

This shift toward enhanced inhibition may further exacerbate
the cognitive deficits associated with estrogen receptor
suppression and glutamatergic dysfunction.

Notably, EMS treatment reduced GABA receptor levels in
both immobilized (CIS) rats (from 0.53+0.003 to 0.38+0.029,
F, ,=13.17, Tukey p=0.0084, P<0.01) and tamoxifen-treated
rats (from 0.63%0.026, FZ,12 =55.42, Tukey p = 0.001, P<0.01),
suggesting a restorative effect on the excitatory-inhibitory
balance.

These findings support the therapeutic potential of EMS in
restoring hippocampal homeostasis, which might be a reason
of possible improving of cognitive function following early-life
adversity.

Collectively, the data support a model in which early-life
stress disrupts hippocampal development by impairing estrogen
receptor signaling, reducing excitatory neurotransmission,
and enhancing inhibitory tone. These molecular and synaptic
changes may underlie long-term deficits in memory and learning.
EMS represents a promising non-pharmacological strategy for
reversing these effects and warrants further investigation in the
context of stress-related cognitive dysfunction.

This study has several limitations that warrant consideration.
First, all experiments were conducted exclusively on female rats.
While this approach was appropriate given the study’s focus
on estrogen receptor signaling, it limits the generalizability
of the findings to male populations. Future studies should
include both sexes to assess potential sex-specific responses to
early-life stress, tamoxifen exposure, and EMS intervention.
Second, although behavioral deficits have been established in
our previous work using tests such as the elevated plus maze
and spatial memory tasks, behavioral and molecular data
were not collected from the same experimental subjects in
the current study. This separation prevents direct correlation
between receptor alterations and functional outcomes such
as anxiety-like behavior or cognitive performance. Future
experiments should aim to integrate molecular and behavioral

192

assessments within the same cohort to better define causal
relationships. Third, receptor expression was evaluated at a
single developmental time point (PN80), which limits insights
into the temporal progression or long-term stability of EMS-
induced neurochemical changes. Longitudinal studies assessing
receptor dynamics across multiple developmental stages would
help determine the persistence, onset, and potential reversibility
of these effects. Addressing these limitations in future research
will enhance the interpretability, translational relevance, and
therapeutic potential of the findings.

Conclusion.

Early-life stress and Tamoxifen exposure disrupt hippocampal
CAL receptors balance. The suppression of ER} and NMDA,
along with increased GABAergic tone, may underlie long-
term cognitive deficits. EMS mitigate several of these
alterations, especially by enhancing ER[ expression and
restoring glutamatergic balance. These findings highlight EMS
as a promising non-invasive intervention for stress-induced
neuroendocrine dysfunction, with potential relevance to mood
disorders and cognitive decline.

The research was supported by the Shota Rustaveli
National Science Foundation N FR-22-1319.
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CTpecc B panHeM Bo3pacTe W TaMOKCH(eH HAPyIIAlOT
0aJIaHC 3CTPOTreHOBBIX U HeHpPOMeIUATOPHBIX pelenTopoB
B THNIIOKAMIIE: BOCCTAHOBHTEJILHOE AeiicTBHe
JIEKTPOMATHATHOMH CTUMYJIAIAN

Bykua H'?, Bynxpukuaze M'?, Cupanze M', Cannnze M',
Mayvasapuanu JI'.

enmp 9KCNEPUMEHMATLHOU buomeduyumsl
um. u bepuitaweunu, Tounucu, Tpysus.
’Kasxascruiimedcoynapoonviil Yuueepcumem, Tounucu, I py3ust.
3Eeponetickuii Ynusepcumem, Tounucu, I py3ust.

AHHOTAIINA

Ipeamocsinkn: Crtpecc B paHHEM BO3pacTe SBISETCS
U3BECTHBIM (DaKTOPOM pHUCKAa KOTHUTHBHBIX HApPYIICHWHA BO
B3pOCIJIOM BO3PAacTe, YaCTHYHO ONOCPETOBAHHBIX HapyIIEHUEM
(YHKIIMH 3CTPOTCHOBBIX PEIENTOPOB M HEHpPOMETUaTOPHBIX
CUCTEM THIIOKamia. TaMOKCU(CH, CEICKTUBHBIA MOIYIISATOP
SCTPOTEHOBBIX PELENTOPOB, MOXKET yCHIIMBATh 3TH (P PEKTHI,
B TO BpeMs Kak odJieKTpoMarHutHas crumyisinus (OMC)
paccMarpuBaeTcsi  Kak  IIEPCIEKTUBHOE  HEMHBA3UBHOE
HelpoMoayupyoniee BMEIIATEIbCTBO. Hacrosimiee
WCCIICIOBAHNC HAMPABICHO Ha WM3YYCHUE BIHSHUS PaHHETO
cTpecca OT UMMOOMIM3AaMN ¥ TaMOKCHU(EeHa Ha SKCHPECCUI0
penentopoB ERa, ER, NMDA, AMPA u GABA B runmokamre
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KpBIC, a TaKXKe Ha OIEHKY criocoOHocTH DMC cMmsr4are 3TH
3 PEKTHI.

Metoapi: HoBopoxIEHHBIE KpbICHI OBUIM pa3JlielieHbl Ha
mecTp rpymn (n = 7/rpynma): KOHTPOJib, KOHTpoiIb+OMC,
ummoOmu3arus, umMmoomwmm3anus+OMC, TamokcupeH u
tamokcupen+OMC. XpoHuueckas WMMOOWIM3AIUS WM
TaMOKCH(]EH NPUMEHSUTUCH B TTocTHaTalbHbIe 1HE 1-20. OMC
npoBojamiack B 1HU 21-30. YpoBeHb pelenTopoB ONpeAessin
C ITOMOIIBIO COOTBETCTBYIOIINX OMOXMMHUECKHX aHAJIM30B HA
80-11 neHs.

PesyabraTrer:  TamokcHU(eH  3HAYMTENBHO  MTOJABIISUI
skcripeccro ERa m ERP, B TO Bpems Kkak cTpecc
npeumyiectBeHHO cHIKan ERB. Yposens perientopos NMDA
CHIDKAJICS KaK IPH CTpecce, Tak M IpH NpUEMe TaMOKcH(peHa.
YpoBenr AMPA mnoBemmancs mox AelcTBHeM TamokcudeHa,
HO HopmammsoBaics mnocie OMC. Okcmpeccus GABA
yBEIMYMBATACh B TPyNIax C TaMOKCH(QEHOM M CTPECCOM,
HO cHmkanace nox BausHueM OMC. OMC 3HauuTENHHO
BoccTaHaBimBasa ERP u yacTHyHO HOpManm3oBana YpOBHH
NMDA u GABA.

3akarouenne: PaHHMI cTpecc, a TakKe TaMOKCHU(EH
HapylIalOT  pEHenTOpHBII roMeocTa3 B  THUIINOKaMmIle,
YTO B 3pEIOM BO3pacTe MOXET NPUBECTH K YXYIAILIEHUIO
KorHUTUBHON QyHKInu. DMC crnocoOCTByeT HOpManu3alyu
HEHpOXUMHUECKUX U3MeHeHui. HccrenoBaHuss B JaHHOM
HalpaBJIeHUH MOTYT CIIOCOOCTBOBATh BHEJIPEHUIO HOBBIX
TepaneBTUUECKUX MOXO010B I IPEAOTBPAICHUS HapyIIECHU],
BBI3BAHHBIX CTPECCOBBIMU BO3/ICHCTBUAMU B paHHEM BO3pACTE.

KiroueBble ci1oBa: XpOHMUECKHI CTpecc, peLenTopsl,
AJIEKTPOMAarHUTHAs CTUMYJISILUSL
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LEHodmosgos (EMS) 30 bgal «fiymdl 98 36GmEgbol
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d930Lfo3wmm sEMHIMWo 08MdO0BsEOMGO LEHMYLOLS
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00MmBd00DHsE0sL 96 FsdmJLloggbols 899356l 3obgbom
PN1-PN20. EMS @s6gdmes PN21-PN30 @©ggddo.
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