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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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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
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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 5 (374) 2026

Coodeporcanue:

E. Didebulidze, L. Nadareishvili, S. Sturua, G. Berishvili, S. Tsertsvadze, N. Janelidze, N. Geliashvili, M. Kutateladze, P.M. Lydyard, M.
Tediashvili.

EARLY HUMORAL IMMUNE RESPONSES TO BACTERIOPHAGES AND SHORT-COURSE PHAGE THERAPY OUTCOMES IN
PATIENTS WITH URINARY TRACT INFECTIONS . ... .ottt et ettt sie ettt seee e ensesessessessessns s e e s e enenenaenenenes 01T

Iryna Yevchenko, Andrii Masliuk, Serhii Myronets, Inna Lapchenko, Nataliia Ortikova.
CORRELATION OF EMOTIONAL EMPATHY WITH MENTAL HEALTH INDICATORS IN ADULTS TO DETECT PSYCHOLOGICAL

Maksat Seiitkhan, Altyn Saparbek, Aibergen Tleubergenov, Kurmanay Soltanbayeva, Sayazhan Stanova.
ENDOSCOPIC ENDONASAL TREATMENT OF PRIMARY INVERTED PAPILLOMA OF THE SPHENOID SINUS: A CLINICAL

Dae-Hwan Lee, Bong-Sik Woo, Jung-Ho Lee.
RETROSPECTIVE EVALUATION OF A COMMUNITY-BASED ELASTIC BAND EXERCISE PROGRAM USING A BALANCE PAD IN

Mohamed Abdelhadi, Muna HM Alhendi, Khalil AlShowaiker, Ahmad Almaimooni, Khaled Aljenace, Sulaiman Hajji, Ramadan Eldamarawy,
Neveen Shalaby.

A RARE PRESENTATION OF DIFFUSE LARGE B-CELL LYMPHOMA AS SEVERE ACUTE HEPATITIS AND SECONDARY
HEMOPHAGOCYTIC LYMPHOHISTIOCYTOSIS IN A YOUNG ADULT: A CASEREPORT......c.vviiiieieiiceec e enn . 43446

Lian-Ping He, Ling-Ling Zhou, Jing-Jin Yang, Ying-Rui Huang, Guang Chen.
ARTIFICIAL INTELLIGENCE-ASSISTED TEACHING MODEL AS A STRATEGY TO ENHANCE CORE COMPETENCIES OF
CLINICAL MEDICINE UNDERGRADUATES: A SCIENTIFIC HYPOTHESIS.......ccooitiirniieininieicttnieteierteteies ettt steseeseeteseense s e e 47-51

Diana Sargsyan, Arevhat Badalyan, Sona Harutyunyan, Siranush Hovhannisyan.
THE STUDY OF CORRELATIONS OF PSYCHOLOGICAL FACTORS ENSURING THE FAMILY MENTAL HEALTH.................. 52-60

Gani Uakkazy, Chingiz Shashkin, Natalya Slivkina, Viktor Tkachev, Mirbanu Aikhozhayeva, Gulbana Khussainova, Raushan Baigenzheyeva,
Zilola Mavlyanova, Raikhan Burumbaeva, Mereke Alaidarova, Joseph Almazan, Amangali Akanov.

CONTEXTUAL ANALYSIS OF ADAPTED BOXING AND KICK-/KNEE-STRIKE EXERCISE MODULES IN

MULTIDISCIPLINARY NEUROREHABILITATION AND NURSING CARE: SECONDARY ANALYSIS OF TWO PROSPECTIVE

STUDIES. .. oottt e e ettt e ettt et et et et ettt a ettt et e et et et aes 61-70
Turkiyah Mohsin Elias, Anmar B. AL-Dewachi.

DETERMINANTS OF DIABETIC FOOT AMONG PATIENTS WITH TYPE 2 DIABETES: A CASE-CONTROL STUDY.................. 71-77
Khatuna Kudava.

CLINICAL CHARACTERISTICS OF INFECTION-ASSOCIATED PALMOPLANTAR DERMATOSIS IN PREPUBERTAL CHILDREN:

Renta Sanxhaku, Ditila Doracaj, Delina Xhafaj, Stela Sanxhaku, Andi Gjini, Alban Xhafaj, Edi Grabocka.
HOMOCYSTEINE TESTING IN PREVENTIVE HEALTHCARE: COMPARATIVE INSIGHTS AND POLICY IMPLICATIONS FOR

Sara Ali, Marwan Ismail, Praveen kumar, Salma Elnour Mohamed, Weam Alyoubi, Hiba Mohamed, Raghad Alamri, Fatima Mohamed Osman
Yasin, Safa Mohamed Abdelrahman, Huda F. Alshaibi, Einas Awad Osman, Akhtamova Shahzoda Fozilovna, Matlyuba Badritdnova, Rihab
Akasha, Mohamed Alfaki.

PAN-CANCER ANALYSIS OF CHEMOKINE (C C MOTIF) LIGAND 26 (Cc126) AS A PROMISING PROGNOSTIC BIOMARKER AND
IMMUNOMODULATORY MEDIATOR.. ..88-115

Altin Sallahu, Ferat Sallahu.
PROGNOSTIC AND PREDICTIVE VALUE OF TUMOR BUDDING, LYMPHOVASCULAR INVASION, AND PERINEURAL INVASION
INCOLORECTAL CARCINOMA . ...ttt et e ettt ettt sttt ss e ese s seebesaesessesaesessesesses e nenenenesesssssesssnenenenenss | 10119

Ghukasyan Norayr, Gharibyan Edita, Geokchyan Haykuhi, Vardanyan Ara, Gekchyan Gor, Sahakyan Lusine.
SUCCESSFUL PREGNANCY AND TERM DELIVERY AFTER RADICAL SURGERY FOR COLON CANCER: A CASE REPORT...... 120-124

G.N.K. Ganesh, Clara Shertaeva, Galiya Umurzakhova, Malik Sapakbay, Sabina Seidaliyeva.
DIGITALISATION OF THE PHARMACEUTICAL INDUSTRY IN KAZAKHSTAN: HOW IS THE SECTOR ADAPTING TO NEW

Klara Kaldygozova, Aigul Sergazina, Gulmira Datkayeva, Sulugaisha Kalen, Maya Maksut.
METABOLIC DISORDERS IN CHILDREN SUFFERING FROM ACUTE RESPIRATORY VIRAL INFECTIONS (ARVI):
COMPLICATIONS AND PREVENTIVE MEASURES.. e ettt et e e e e e enneenennee. . 1312140

Anas Alhur, Sarah Ibrahim Al-Atif, Afrah Alhur, Fahad Saud Alshammari, Hozan Muslat Nasser Al-Taweel, Reeuof Abdullah Zarbah, Remas
Abdullah Mohammed Al-Shahrani, Shaimaa Ahmed Yahya Al-Abdullah, Jana Jameel Salamah Allah, Dhay Hammad Al-Amer, Alhanouf
Sulaiman Alharbi, Ali Ahmed Alzahrani, Sultan Saad Ali Alowaydi, Reema Al Shahrani, Abdulrahman A. Alsaqabi.

GENERATIVE AI-ASSISTED DRUG-DRUG INTERACTION CASE SUPPORT AND PHARMACY STUDENTS’ COMPETENCE: A



Sara Abdelmahmoud Omer, Alaa Hanafi Makki Elkhalifa, Abdelkarim Abobakr Abdrabo, Einas A Osman.
ASSOCIATION BETWEEN THYROID HORMONE LEVELS AND ADVANCED LIVER FIBROSIS IN PATIENTS WITH TYPE 2

DIABETES MELLITUS AND NON-ALCOHOLIC FATTY LIVER DISEASE. ...t eeeveeeeeeiveeeeeeieeee e e e ene a0 152157
Lingzhi Bao, Jie Ma.

NAVIGATING AI IN MEDICAL EDUCATION: A NARRATIVE REVIEW OF APPLICATIONS, CHALLENGES, AND FUTURE

ST R A TEGIES . ...ttt e e e e e e e e ———————————— et aaas 158-166

Mukasheva Gulbarshyn, Seitmaganbetova Indira, Kurmangali Zhanar K.
SOCIODEMOGRAPHIC DETERMINANTS OF PRENATAL CARE ACCESS AMONG PREGNANT WOMEN IN THE MANGYSTAU
REGION: A CROSS-SECTIONAL STUDY ...uenitiiiitiiiiiieiee it ettt sesseseseesaesesesessesesesees e e e et e e enennenennenenenn 1072173

Sultan M. Siham, Ali L. Jasim, Amar K. Almajidy.
INVESTIGATING THE PERSPECTIVES OF RESPIRATORY PHYSICIANS ON HOW SOCIAL DETERMINANTS OF HEALTH AND
HEALTH LITERACY INFLUENCE ASTHMA OUTCOMES: A QUALITATIVE STUDY ... .ottt e 174-178

Datumyan G.S, Sargsyan M.V, Shaboyan K.R, Hovhannisyan M.E, Sahakyan K.M, Muradyan A.A, Hakobyan A.I, Hovhannisyan H.V.
SEVERE UPPER EXTREMITY CRUSH SYNDROME IN A NON-DISASTER SETTING: A CASE REPORT OF SUCCESSFUL
MULTIMODAL MANAGEMENT WITH COMPLETE RENAL RECOVERY ........iiiiiiiieeeeseseesceieeeee e eiesnesnenn e e e e 0. 1 19184

Tea Chitadze.
TEMPORAL DYNAMICS OF GLOBAL LONGITUDINAL STRAIN AND NT-PROBNP IN THE EARLY DETECTION OF
ANTHRACYCLINE-INDUCED CARDIOTOXICITY: A 24-MONTH PROSPECTIVE STUDY IN POSTMENOPAUSAL WOMEN WITH

Bodnar-Petrovska O.B, Verenkiotova O.V, Petrovskyi A.V, Krykun V.V, Batryn O.V, Ivakhnenko O.A.
COMPARATIVE ANALYSIS OF MATERNAL AND CHILD HEALTH CARE IN THE MEMBER STATES OF THE EUROPEAN UNI
1) O PP 198-208

Gulbarshyn Mukasheva, Tolkyn Bulegenov, Indira Seitmaganbetova, Aigul Tugelbayeva, Meruyert Malik.
QUALITY OF LIFE AMONG YOUNG ADULT PATIENTS WITH CARDIOVASCULAR DISEASE.......cccccovvvvvviiincncncncne...... 209-215

Marina Zhorobekova, Salima Nayzabekova, Dinara Alieva, Saikal Melisova.
MEDICAL AND SOCIAL REHABILITATION OF ELDERLY PATIENTS WITH POST-COVID SYNDROME AND COPD: THE
EXPERIENCE OF KY RGY ZST AN ...ttt ittt et e et et ettt et et ss et e st esteeteetseasesns e e s e n e eseneneneerenenseren . 210-224

Davit Chakvetadze, Otar Darjania.
PREVALENCE, RISK FACTORS, AND STRUCTURAL CHARACTERISTICS OF DENTOALVEOLAR ANOMALIES IN THE SCHOOL-
AGED POPULATION OF KUTAISL. ..ottt et e a e eneanene 2. 225232

Kurmangaliyeva Klara, Shlymova Raikhan, Askarova Karashash, Darybayeva Aisha, Kazangapova Assem, Sagyndykova Gulnur,
Yeshmagambetova Zhanna, Akhmedyarova Elmira.

EFFECTIVENESS OF PLASMA EXCHANGE IN THE THERAPY OF DRUG-INDUCED HEPATITIS IN PATIENTS WITH PULMONARY
TUBERCULOSIS AND CHRONIC VIRAL HEPATITIS B AND C...c.uitiiiiiiiiiiiirrnsessseeesesesessseseenesssseenenssseesenssseenes e e e 000 2337242

Matitaishvili T, Domianidze T, Burjanadze G, Shengelia M, Menteshashvili N.
EFFECTS OF LONG-TERM SOCIAL ISOLATION ON MEMORY AND DEPRESSIVE-LIKE BEHAVIOR IN RATS OF DIFFERENT

Svetlana Trofimova, Aruzhan Mendybayeva, Irina Izbassarova, Aida Bokayeva, Aliya Aituganova.
DIFFERENTIAL DIAGNOSIS CHALLENGES OF PULMONARY SARCOIDOSIS IN PRIMARY CARE PRACTICE: THE ROLE OF
MULTIDISCIPLINARY AND PERSONALIZED APPROACHES. ..ottt e, 2494254

Farman K. Rafeeq, Zeina A. Al-Thanoon.
THE POTENTIAL HEPATOPROTECTIVE EFFECT OF PALMITOLEIC ACID AGAINST KETAMINE-INDUCED LIVER INJURY IN
RATS: OXIDATIVE, INFLAMMATORY, AND HISTOPATHOLOGICAL EVALUATION.........c.itiiincecnneeeeneeneenennenenens . 255-2611

Zakharov Oleg B, Vasileva Anastasiya A, Idiatullin Ravil M, Maslov Vladimir G, Malashikhina Alyona V, Solomonov Sergei A, Falicheva
Anastasiia O, Ruchkina Kseniia A, Popov Vasilii V, Litiuk Daria V, Oshchipok Damir D, Tarusina Viktoriia M, Kulbyakova Maria L, Saryeva
Albina R, Torba Danil G, Korotkova Sofia E, Sakharova Viktoriya S, Mamutova Zeyneb M, Yaksun Vasilisa S, Suvorova Sofia M.

BEYOND CONTRACTILITY: PHENOTYPIC SWITCHING OF VASCULAR SMOOTH MUSCLE CELLS IN

ATHEROSCLER O SIS ..ottt e e et e et e e et ettt et et et e et et et e e e et e eet e et e e e s et e e e s et e e s ete e aeaaaas 262-269

A.V. Podobed, V.P. Kurchyn, 1. Kobidze.
VIDEO-ASSISTED THORACOSCOPIC RESECTION OF THE LEFT BRACHIOCEPHALIC AND SUPERIOR VENA CAVA FOR

PRIMARY AND RECURRENT THYMIC TUMORS . ... ettt ese e eneeneen e e e neenena 0. 2T10-27T75
Fadia Thamir Ahmed.

ASSESSMENT OF MELATONIN USE PATTERNS, SAFETY, AND ATTITUDES TOWARD ITS USE IN ADULT

POPUL ATION . ... e e e e e e e e e ———— 276-281

Daniel Godoy-Monzon, Patricio Telesca, Jose Manuel Pascual Espinosa.
MID-TERM CLINICAL AND RADIOLOGICAL OUTCOMES OF SHORT-STEM VERSUS CONVENTIONAL-STEM TOTAL HIP
ARTHROPLASTY IN PATIENTS WITH OSTEONECROSIS OF THE FEMORAL HEAD: A PROSPECTIVE CASE-CONTROL STU



GEORGIAN MEDICAL NEWS
No 5 (374) 2026

EFFECTS OF LONG-TERM SOCIAL ISOLATION ON MEMORY AND DEPRESSIVE-LIKE
BEHAVIOR IN RATS OF DIFFERENT SOCIAL STATUS

Matitaishvili T, Domianidze T, Burjanadze G, Shengelia M, Menteshashvili N.

Ivane Beritashvili Center of Experimental Biomedicine, Thilisi, Georgia.

Abstract.

Prolonged social isolation constitutes a potent chronic stressor
capable of inducing behavioral and neurochemical alterations
associated with anxiety, depression, and cognitive dysfunction.
In rodent models, dominant and submissive individuals exhibit
distinct behavioral and neuroendocrine responses under
conditions of social stress. The present study aimed to evaluate
the effects of 30 days of social isolation on depressive-like and
anxiety-like behaviors, as well as cognitive performance, in rats
with differing social status.

Experiments were conducted on 20 groups of white laboratory
rats (200-250 g), with three male animals per group. The animals
were assigned to either control or experimental conditions.
Social status within each group was determined using food- and
water-motivation conflict paradigms. Rats in the experimental
groups were subjected to 30 days of individual housing (social
isolation), whereas control animals were maintained under
standard group-housing conditions.

Behavioral assessments included the forced swim test and the
elevated plus maze. Short-term spatial memory was evaluated
using the Y-maze spontaneous alternation task. Serotonin
concentrations in the hypothalamus and hippocampus were
quantified using an enzyme-linked immunosorbent assay
(ELISA). Statistical analysis was performed using two-way
ANOVA followed by Tukey’s HSD post hoc test.

Under control conditions, submissive rats displayed higher
immobility in the forced swim test and lower basal hypothalamic
serotonin levels compared to dominant rats, whereas anxiety
indices and short-term memory performance did not differ
significantly. Chronic social isolation significantly increased
immobility time and reduced the time spent in the open arms
of the elevated plus maze in both dominant and submissive rats,
indicating enhanced depressive- and anxiety-like behaviors.
Anxiety-like responses were more pronounced in submissive
rats. Isolation also impaired short-term spatial memory in both
dominant and submissive animals, as reflected by a reduced
spontaneous alternation ratio in the Y-maze. Neurochemically,
hippocampal serotonin levels were significantly decreased in
both social groups following isolation. In contrast, hypothalamic
serotonin levels increased only in submissive rats, suggesting a
social status—dependent neuroendocrine adaptation.

Overall, long-term social isolation induces marked behavioral
and region-specific serotonergic alterations irrespective of
social status; however, submissive animals demonstrate
greater anxiety-related vulnerability and distinct hypothalamic
serotonergic upregulation. These findings highlight the
modulatory role of social status in stress susceptibility and
suggest that region-specific serotonergic imbalance may
represent a neurobiological mechanism underlying differential
vulnerability to chronic social stress. The results underscore the
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importance of considering individual social profiles in future
research on stress adaptation mechanisms and stress-induced
psychopathologies.

Key words. Social isolation, anxiety and depressive-like
behavior, serotonin, hippocampus, hypothalamus, short-term
memory, rats.

Introduction.

The prolonged quarantine measures imposed during the
COVID-19 pandemic have intensified scientific interest in
the behavioral and cognitive consequences of chronic social
stress, particularly those induced by extended social isolation
[1,2]. Experimental evidence from animal models indicates
that social stress can provoke depressive- and anxiety-like
behaviors, accompanied by neuroendocrine and physiological
dysregulation [3-5]. Specifically, social isolation has been
associated with impairments in memory and other cognitive
functions, as well as with elevated levels of anxiety and
depression [4-6]. These findings underscore the critical need to
investigate the long-term consequences of social deprivation,
particularly in the context of unprecedented global stressors
such as the COVID-19 pandemic [7].

Stress is known to modulate central neurotransmitter systems,
with a particular impact on monoaminergic signaling pathways
[5,8]. Alterations in these systems are thought to mediate many of
the behavioral and physiological responses observed following
stress exposure [9]. A growing body of evidence suggests that
dysfunctions in monoaminergic neurotransmission—including
serotonin, norepinephrine, and dopamine—play a central role
in the pathophysiology of psychiatric disorders such as anxiety
and depression [10,11]. Moreover, serotonin release in key brain
regions, including the hypothalamus and hippocampus, appears
to depend both on baseline anxiety levels and on the specific
nature of the stressor encountered [12].

Individual neurobiological characteristics play a critical role in
determining both the nature and the outcome of stress responses.
In rodent models, dominant and submissive animals exhibit
markedly divergent behavioral and neuroendocrine reactions to
stress. Under stressful conditions, submissive rats show higher
levels of corticosterone and serotonin compared to dominant
rats, reflecting differences in hypothalamic—pituitary—adrenal
(HPA) axis functioning and confirming that stress responses
vary between social phenotypes [13-15]. Furthermore, parallels
between submissive rodent behavior and depressive phenotypes
observed in humans suggest that submissive behavior may
serve as a valid model of depression [16,17]. Consequently,
submissive animals may be inherently more susceptible to
anxiety and depression, rendering them particularly vulnerable
to the adverse effects of prolonged social isolation.

The present study aimed to evaluate the effects of long-
term social isolation on depressive-like behavior and short-
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term memory in rats, while considering their social status.
By elucidating the behavioral and neurochemical correlations
of social stress in dominant and submissive individuals, this
research seeks to advance understanding of the biological
mechanisms underlying vulnerability to stress-related
psychiatric disorders.

Materials and Methods.

Experiments were conducted on 60 white laboratory rats
(200-250 g). The animals were housed in 20 groups, with three
male rats per group. During the experiment, the groups were
divided into experimental (10 groups) and control (10 groups)
conditions. Animals were maintained in standard cages (15 x 35
x 45 cm) with free access to food pellets and water ad libitum.
All experimental procedures were performed in accordance
with the ethical standards approved by the Ethics Committee
of the Ivane Beritashvili Center of Experimental Biomedicine,
Thilisi, Georgia.

To identify dominant and submissive animals within groups
of rats, we employed two methods that allowed the stronger
animal to gain priority access to food and water. In the first
method, we examined the animals’ behavior under conditions of
high food motivation. Following 48 hours of food deprivation,
food granules (approximately 2 g each) were provided to allow
access for only one animal in the cage. This placement was
repeated several times over a 30-minute period, during which
we recorded the number of bites, episodes of food stealing,
attempts to seize food, portions consumed, and the duration of
grooming activity. In the second method, high thirst motivation
was induced by 48 hours of water deprivation, after which a
water bowl was placed in the cage so that only one animal could
access it at a time. During a 15-minute observation period, we
recorded the duration of drinking, number of bites, and duration
of grooming activity [13,14]. Dominant and submissive
rats were determined based on the summarized behavioral
parameters observed during these conflict situations.

Following the determination of social hierarchy within each
group, rats identified as having an intermediate social status
were excluded from subsequent stages of the study. Accordingly,
only dominant and submissive animals were subjected to further
experimental testing.

In the experimental groups, dominant (n=10) and submissive
(n=10) rats were subjected to social isolation. Animals were
housed individually in small cages (27 x 15 x 21 cm) for 30
days. Visual contact between cages was limited, whereas
olfactory and auditory contact remained unrestricted. In the
control groups, dominant and submissive rats were housed in
groups in standard cages for the same duration.

Short-term spatial memory was evaluated using a Y-maze
apparatus (spontaneous alternation task) [6]. The Y-maze
comprised three arms intersecting at 120°. The frequency of
entries into three consecutive new arms (A, B, and C) was
defined as actual alternation, while entries into previously
visited arms were considered errors. Reduced exploration of
the last visited arm was interpreted as an indicator of better
memory performance. Alternation scores were calculated using
the formula: (actual alternation/maximum alternation-2)x100.
The total number of arm entries was also recorded.
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To assess anxiety- and depressive-like behaviors in rats, we
employed the forced swim [18] and elevated plus-maze tests
[19,20].

Behavioral testing was conducted in the following order:
Y-maze, elevated plus maze (EPM), and finally the forced swim
test (FST), with a 24-hour interval between consecutive tests.
All behavioral assessments were performed between 10:00 and
12:00 h under standardized experimental conditions. Animals
were euthanized 24 h after completion of the final behavioral
test (FST), and brain tissues were rapidly dissected between
10:00 and 12:00 h for subsequent ELISA analyses.

Serotonin levels in the hypothalamus and hippocampus
were determined using an immunoenzyme assay (ELISA):
serotonin Elisa kit, catalog # MBS166089, https:/www.
mybiosource.com/rat-elisa-kits/serotonin-st/166089. The data
were statistically analyzed using two-way ANOVA, followed
by Tukey’s Honestly Significant Difference (HSD) post-hoc test
for multiple group comparisons. Statistical significance was set
at P <0.05.

Results and Discussion.

The results of the study demonstrated that the behavior
of dominant and submissive rats not subjected to the stress
procedure (control groups) differed in the forced swim test.
Specifically, the forced swim test revealed that the duration of
immobility was significantly higher in submissive animals (59.6
+ 3.55 s) compared to their dominant counterparts (31.3 + 2.56
s) (Tukey’s HSD, P < 0.05) (Figure 1). The elevated plus maze
test showed no significant differences between dominant (56.4
+ 1.96 s) and submissive (49.4 = 3.46 s) rats in the time spent in
the open arms (P = 0.23) (Figure 2).

In the Y-maze test, no significant differences in spontaneous
alternation percentage were observed between dominant and
submissive rats during short-term memory assessment (Figure
3). In the control groups, the percentage of spontaneous
alternation was 77.6 + 2.92 % for dominant rats and 74.6
+ 5.23 % for submissive rats, indicating similar short-term
memory performance in animals of both social statuses. The
percentage of spontaneous alternation ranged from 74 % to 78
% in animals of both social statuses. Similarly, the number of
entries into the Y-maze arms did not differ between dominant
rats (8.1 + 0.62) and submissive rats (7.8 + 0.51).

Submissive rats exhibited significantly lower basal serotonin
concentrations (96.81 = 7.13) in the hypothalamus compared to
dominant rats (187.40 + 12.58) (Tukey HSD, P<0.01) (Figure 4).
At the same time, in the hippocampus, serotonin concentrations
did not differ according to social status (Figure 5).

In animals from the experimental groups subjected to 30 days
of isolation, the duration of immobility in the forced swim test
was significantly increased in both dominant (158.1 + 33.5
s) and submissive (166.6 = 20.2 s) rats compared to control
animals (control vs. stress: Fi,36 =45.3, p <0.001) (Figure 1). At
the same time, no significant differences were observed between
dominant and submissive rats within the stressed groups with
respect to this parameter (P = 0.78). Immobility duration was
significantly higher in stressed dominant rats compared to
control dominant rats (Tukey HSD, p < 0.01), and similarly, it
was significantly higher in stressed submissive rats compared to
control submissive rats (Tukey HSD, p < 0.01).



In the elevated plus maze test, the time spent in the open
arms was significantly reduced in both experimental groups,
including dominant (22.2 + 1.46 s) and submissive (8.0 +
1.29 s) rats, compared to control animals (Fi, 3s = 56.5, p <
0.001) (Figure 2). At the same time, stressed submissive rats
showed a significantly lower value of this parameter compared
to stressed dominant rats (Tukey HSD, p < 0.05). In stressed
dominant rats, the time spent in the open arms was significantly
reduced compared to control dominant rats (Tukey HSD, p <

0.01), while in stressed submissive rats it was also significantly
reduced compared to control submissive rats (Tukey HSD, p <
0.01).

Chronic social stress significantly reduced spontancous
alternation percentage in the Y-maze test in both dominant and
submissive rats (Figure 3). In dominant rats, control animals
exhibited 77.6 +2.92 % alternation, while stressed experimental
animals showed 58.3 + 4.25 %. Similarly, in submissive rats,
controlling animals showed 74.6 + 5.23 % alternation, compared
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Figure 1. Durations of immobility (n=10 per group).
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Figure 5. The concentration of serotonine in the rat'’s hippocampus (pg/mg protein) (n=10 per group).
*- Compared to control rats, P<0.05

t0 55.0 £ 6.53 % in stressed animals. Two-way ANOVA revealed
a significant main effect of stress (Fi,36 =15.66, p = 0.00034,
p < 0.01), with no significant main effect of social status (p >
0.05) or status x environment interaction (p > 0.05), indicating
that chronic social stress impaired short-term memory similarly
in both social statuses. As for the number of entries into the
Y-maze arms, this parameter in stressed dominant rats was
10.4 £ 0.71, while in stressed submissive rats it was 9.1 = 0.73.
No significant changes in locomotor activity were observed
compared to the control groups.

In the experimental groups, submissive rats exhibited a
significantly higher serotonin concentration in the hypothalamus
compared to control submissive animals (Tukey HSD, p < 0.05)
(Figure 4). At the same time, serotonin levels in the hippocampus
were reduced in both dominant and submissive stressed rats
compared to their respective control counterparts (Tukey
HSD, p < 0.05) (Fig.5). No significant differences in serotonin
concentrations were observed between stressed dominant and
submissive rats in either of the examined brain structures.

According to the results obtained in the present study, long-
term social isolation for 30 days induced pronounced depressive-
like behavioral changes in both dominant and submissive rats,
as evidenced by increased immobility in the forced swim test.
In addition, anxiety-like behavior was also elevated in both
experimental groups; however, it was more pronounced in
submissive animals, as indicated by a significantly reduced time
spent in the open arms of the elevated plus maze compared both
to control animals and to stressed dominant rats.

Following 30 days of social isolation, performance in the
Y-maze test revealed a reduction in spontaneous alternation
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behavior in rats of different social statuses. Specifically, a
significant decrease in the percentage of spontaneous alternations
was observed in both dominant and submissive isolated rats,
indicating impairment of short-term spatial memory across
social phenotypes.

Importantly, the number of Y-maze arm entries did not differ
between control and experimental groups, indicating that
locomotor activity was not affected by chronic social stress.
Therefore, the observed changes in the forced swim test and
elevated plus maze are unlikely to be explained by alterations
in general motor function or behavioral spontaneity but rather
reflect increased anxiety- and depressive-like behaviors.

Overall, the behavioral results demonstrate increased anxiety-
and depressive-like manifestations in rats of both social statuses
following long-term social isolation. Anxiety-related responses
were particularly elevated in animals with a submissive social
status, which also exhibited increased serotonin levels in the
hypothalamus. In contrast, a reduction in hippocampal serotonin
levels was observed in rats of both social statuses, suggesting
a region-specific disruption of the serotonergic system under
conditions of chronic social isolation. Considering that
changes in serotonin levels in brain structures were observed in
experimental groups compared to control animals, which were
subjected to the same behavioral testing procedures, except for
social isolation, we suggest that the observed alterations are
specifically attributable to the effects of social isolation.

Previous studies have demonstrated that behavioral
and neurochemical responses to stress are influenced by
multiple factors, including the type of stressor and individual
characteristics of the nervous system [21-23]. Stress exposure



leads to alterations in monoaminergic transmission in key brain
regions, such as the hypothalamus and hippocampus, and that
these changes play a critical role in stress adaptation and the
development of stress-related pathologies [23-25].

According to our previous study, it was demonstrated that 14
days of social isolation induced anxiety-like behavior in both
dominant and submissive rats, accompanied by alterations
in hypothalamic monoaminergic neurotransmission [5].
Specifically, in our study, social isolation stress led to increased
hypothalamic dopamine levels in both dominant and submissive
rats. Norepinephrine levels were significantly elevated only in
dominant individuals, who also showed lower anxiety levels
compared to submissive rats. These findings are in line with
other studies reporting that dominant individuals tend to exhibit
a noradrenergic stress response profile [5,26,27]. However,
according to the results of the present study, under conditions of
prolonged stress, increased serotonin levels in the hypothalamus
were observed only in submissive rats. According to existing
studies, under stressful conditions, submissive rats exhibit
higher corticosterone and serotonin levels, which may be
associated with differential functioning of the hypothalamic—
pituitary—adrenal (HPA) axis [13-15].

Behavioral assessments revealed depressive-like behavior in
both dominant and submissive animals; however, anxiety-like
behavior was more pronounced in submissive rats. Region-
specific alterations in serotonergic activity were also observed.
Specifically, serotonin levels in the hippocampus were reduced,
which may contribute to stress-induced impairments in cognitive
and emotional regulation. In contrast, serotonin levels in the
hypothalamus were increased, but exclusively in submissive
animals. This increase likely reflects a compensatory activation
of hypothalamic serotonergic mechanisms aimed at modulating
stress-related neuroendocrine responses. Although this response
appears insufficient to prevent the development of depressive-
like behavioral manifestations [5,14,23].

The fact that these neurochemical changes were more
pronounced in submissive rats aligns with their higher
anxiety-like behavior and suggests a social profile-dependent
vulnerability to stress. While depressive-like behavior was
observed in both social phenotypes, submissive animals appear
to experience a greater disruption in serotonergic regulation,
characterized by hippocampal serotonin depletion alongside
hypothalamic serotonergic upregulation. These findings
collectively highlight a region-specific serotonergic imbalance
as a potential neurobiological mechanism underlying the
heightened anxiety and stress susceptibility of submissive
animals.

The absence of hypothalamic serotonergic upregulation in
dominant rats may reflect a different stress-coping strategy,
potentially relying on noradrenergic mechanisms for stress
adaptation. In contrast, submissive animals, being more stress-
vulnerable, exhibit a compensatory increase in hypothalamic
serotonin to modulate neuroendocrine responses. These findings
highlight neurochemical adaptations to chronic stress that are
specific to social profile.

A limitation of the present study is that the analysis was
restricted to serotonin levels, without assessment of other major
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monoamines, such as dopamine and norepinephrine. Given
the well-established sensitivity of the serotonergic system to
social stress and its central role in anxiety- and depression-like
behaviors, serotonin was selected as the primary monoaminergic
marker in the present study. Nevertheless, inclusion of additional
monoaminergic markers in future studies would provide a
more comprehensive understanding of the neurobiological
mechanisms underlying prolonged social isolation.

Conclusion.

The results of the present study indicate that 30 days of
social isolation induce pronounced depressive- and anxiety-
like behavioral alterations, as well as impairments in short-
term memory, in both dominant and submissive behavioral
types of rats. Despite the overall similarity in the direction
of these effects, animals with a submissive behavioral profile
exhibited a higher level of anxiety-related reactivity. Chronic
stress resulted in a reduction of hippocampal serotonin levels
in both behavioral groups, indicating a stress-induced region-
specific neurochemical imbalance. In contrast, an increase in
hypothalamic serotonin levels was observed only in submissive-
type animals, which may reflect a compensatory neuroendocrine
adaptive response. Overall, the findings highlight the important
role of social status in modulating both behavioral susceptibility
to stress and region-specific alterations in the serotonergic
system. The results emphasize the importance of considering
individual social profiles in future studies of stress-adaptive
mechanisms and stress-induced psychopathologies.
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