(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 9 (378) Centsiopsn 2026

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business Press.
Published since 1994. Distributed in NIS, EU and USA.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which
are of experimental, theoretical and practical character; publishes original research, reviews, commen-
taries, editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full
text content is available through EBSCO databases.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



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 9 (378) 2026

Coodeporcanue:

Vadatchkoria R, Dondoladze K, Tsintsadze N, Kaushik A, Singh H.
HEALTH-RELATED CHALLENGES, PSYCHO-EMOTIONAL WELLBEING, AND ADAPTATION EXPERIENCES OF
INTERNATIONAL STUDENTS IN A FOREIGN ACADEMIC ENVIRONMENT ........cciitiiiiiiiinereseeeeieieriesienee e e e eaeeneeaeene 2. 0-13

Tan Kaiyou, Zhang Zhaoying.
EPIDEMIOLOGY AND POST-EXPOSURE MANAGEMENT OF RABIES EXPOSURES AT A COMMUNITY HEALTH CENTER: A 2024
2025 RETROSPECTIVE AN ALY SIS, .ottt ettt st sve e eneentenen s e e e na e eennenenenennen 14219

Josue Andres Orozco Pilco, Ximena del Rocio Robalino Flores, Silvia Paola Monar Basantes, Luisa Carolina Gonzalez Ramirez.
RETICULOCYTE COUNT AND HEMATOLOGICAL INDICES IN MICROCYTIC HYPOCHROMIC ANEMIA: PREVALENCE AND
PATTERNS AMONG INFANTS UNDER 24 MONTHS IN ANDEAN ECUADOR........ccccooiiiieieieieieeieeeeeereeeeeeveieiiee e e ee e e e 2. 20225

Mirgul Kapakova, Jamilya Mansurova, Anar Kozhabayeva, Beshimbayeva Zhuldyz, Zhanar Toktarova, Meiramgul Tokbulatova, Galiya
Assanova, Bolat Ashirov, Dariga Nurgalieva.

INDEPENDENT PREDICTORS OF SHORT-TERM MORTALITY IN PATIENTS WITH CHRONIC HEART FAILURE AND

ANEMIA . e e e e e 26-32

Aynur Isayeva, Yusif Aliyev, Nergiz imanova.
BASIC PRINCIPLES OF THE CONCEPT OF ACCELERATED POSTOPERATIVE RECOVERY AFTER SUBTOTAL
(00 51 203 L0 )17 PP PP 33-36

David Gogoberidze, Irine Bakhutashvili.
MAJOR ADVERSE CARDIOVASCULAR EVENTS AFTER ACUTE CORONARY SYNDROME: DEFINITION, TIMING, RATES, MAIN
RISK FACTORS, AND WAYS TOIMPROVE. ...ttt sttt ettt ettt sttt et saesestne e e et e e e anenennene s 3 T=43

Nataliya Byelyayeva, Pavlo Velychko, Olha Savitska, Zhanna Bogdan, Nataliia Ivantsev.
THE EFFECTIVENESS OF PSYCHOLOGICAL INTERVENTIONS IN MANAGING ANXIETY AND STRESS FOLLOWING

Hayfa A. Al-Olayan.
THIRTY-DAY INCIDENCE OF SURGICAL SITE INFECTION AND PERIOPERATIVE PROCESS COMPLIANCE IN A UNIVERSITY
HOSPITAL DAY-SURGERY UNIT: A RETROSPECTIVE COHORT STUDY OF 200 PATIENTS.........cciiiiviiininieeeieeeenen.. .. 54-66

Grigoryan A.A, Makinyan L.G, Podlesnaya A.A, Imankulov M.A, Abu Zaalan V.M.
FACTORS ASSOCIATED WITH FUNCTIONAL OUTCOME AND SELECTION OF SURGICAL STRATEGY IN FOOT DROP
SYNDROME ASSOCIATED WITH COMMON PERONEAL NEUROPATHY ........cutiimieiininieienieieentneeieenenieneesesieveeninnee e e e s e e 0. 0772

Norah Hadi Mohammed, Tala Mustafa Ezzat, Fatima Alzahra Mukhtar, Ahmed. L. Osman, Marwan Ismail, Areeg Khalfallah, Ghina Yazbek,
Sara Mohammed Ali, Abdelgadir Elamin Eltom.

CORRELATION OF HBA1C WITH INFLAMMATORY MARKERS AND NEUTROPHIL-TO-HIGH-DENSITY LIPOPROTEIN RATIO IN
PATIENTS WITH TYPE 2 DIABETES MELLITUS: A RETROSPECTIVE CROSS-SECTIONAL STUDY.......cvevivivivivieeeeeeeennn.. . 713575

Zainab Haitham Fathi, Ammar A.Y. Almulathanon.
ASSOCIATION BETWEEN INFERTILITY AND SERUM LEVELS OF ANTI-MULLERIAN HORMONE, FOLLICLE-
STIMULATING HORMONE, LUTEINIZING HORMONE, AND PROLACTIN ACCORDING TO VITAMIN D SUPPLEMENTATION

Zhadra Kalbagayeva, Zaituna Khismetova, Nazym Iskakova, Aliya Atabayeva, Bakytkul Toktabayeva, Aigul Tugelbayeva, Sultan Seidumanov,
Kamila Akhmetova, Bibinur Sydykova.

HEALTH-RELATED QUALITY OF LIFE AND ASSOCIATED FACTORS AMONG PATIENTS WITH CHRONIC OBSTRUCTIVE
PULMONARY DISEASE: A CROSS-SECTIONAL STUDY ....ututtitiitiiniiiiienineietntsieiet st eseseseetesesessesesestste et et eie e eneneeneneanenennen. 83289

Tamta Chikobava, Ann Margvelashvili, Manana Kalandadze, Nino Tebidze, Vladimer Margvelashvili.
ASSESSMENT AND NONPHARMACOLOGICAL GUIDANCE OF CHILDREN’S BEHAVIOR AND DENTAL ANXIETY IN PEDIATRIC
DENTISTRY: A STRUCTURED NARRATIVE REVIEW ..ottt sneeestessessessessessnssesnnensensens e e e e 0 0. 9007

Eglantina Bulica, Admir Sinamati, Alketa Tandili, Gentian Vyshka.
ETHICAL AND DEONTOLOGICAL DIMENSIONS OF RETINOPATHY OF PREMATURITY CARE: TOWARD A EUROPEAN
PER SPECTIVE. ...ttt e e e e ettt ettt ea e et et e et e e et et e et et et e et et e e aeaeae 98-103

Tingliang Tao, Yun Huang, Mengdan Xu, Shaoguo Wang, Lihong Bao.
MACHINE LEARNING-BASED IDENTIFICATION OF KEY GENES AND DEVELOPMENT OF A PREDICTIVE NOMOGRAM FOR
PERIODONTITISDIAGNOSIS. ...ttt et e ettt ettt st etebeseststebe e e et e e e taeneneenenennenesnenennenennenen. 1042111

Ahmed Abdelhadi Ahmed Nasr, Selma E. Hago Dawd, Ammar Abdelmola, Husham O. Elzein, Menna Ibrahim ALbader, Ezeldine K
Abdalhabib, Elryah I Ali, Alneil Hamza, Mohammed Ibrahim Saeed, Salah Eldin Omar Hussein, Sara Mohammed Ali, Ayman H. Alfeel, Amar
Mohamed Ismail, Omer Fadul Idris.

ASSOCIATION OF SER447TER, HINDIII AND PVUII LIPOPROTEIN LIPASE GENE POLYMORPHISMS WITH LIPID PROFILE IN
CORONARY HEART DISEASE . ... .ottt ettt ettt ettt st ettt ente e s e et et e eeaeneneesenanenseneneaseneneeseneneesenenens 1122120

Indira Adilbekova, Nishangul Bozhbanbayeva, Saule Issenova, Gulmira Altynbayeva, Dilfuza Sultanmuratova.
MATERNAL AND CORD-BLOOD HOMOCYSTEINE AND NEONATAL S100B IN PRETERM BIRTH: ASSOCIATIONS WITH IN-
HOSPITAL NEONATAL OUTCOMES IN A PROSPECTIVE COHORT . ....ccocoiiiiiiiiiiieieeteteseereeie ettt e e e e s 121-130



Hayder G Oufi, Rana Hussein Kutaif, Ruaa E. Alabd, Hawraa Hussein Abd, Ranya Riyadh Hameed, Esraa Adnan Al-Muhanna, Dina Amer
Abd, Riham Taha Yousif.

CLINICAL AND CULTURAL PERSPECTIVES ON POLYCYSTIC OVARY SYNDROME (PCOS) IN WOMEN BASED ON SYMPTOM
CLUSTERING AND DIAGNOSTIC TRENDS. ... .ouitiiiieeiecese ettt sttt ettt etente e s e et e e e eneneneeneneneeneneneesenenennenn131-141

Ferat Sallahu, Anamarija Jankulovska, Altin Sallahu.
LYMPHOVASCULAR AND PERINEURAL INVASION IN RELATION TO THE PRESENCE AND BURDEN OF NODAL METASTASIS
INRESECTED GASTRIC CANCER . ... .ottt ettt ettt ettt e et e ere e e e e e et ete e eneneasaneneneenaneneenenenn. 142-146

Toapanta Yugcha Ivan, Toapanta Paredes Ximena, Ledn Corrales Luis Sebastian, Maisincho Proafio Erika Fernanda, Alvarado Buenafio Marlon
Andrés, Reinoso Molina Marcos Rubifo.
SOCIODEMOGRAPHIC FACTORS ASSOCIATED WITH SUICIDE RISK AMONG URBAN AND RURAL ADOLESCENTS IN

Elmira Amanova, Gaukhar Abassova, Gulnaz Kaishibayeva, Vitaliy Kovalchuk, Yessengeldi Ismailov, Marzhan Abdrazakova, Sandugash
Alipbekova, Saule Tuktibayeva, Kanatzhan Kemelbekov, Adlet Yernazarov.

FREQUENCY OF NEUROPATHIC PAIN FEATURES AMONG NEUROLOGICAL OUTPATIENTS AND THEIR IMPACT ON QUALITY
OF LIFE: A CROSS-SECTIONAL SCREENING STUDY OF 1,705 PATIENTS. ...ttt ettt e aaens 152-162

Shaikha Fatmah Al Sharqia, Magdy Ali Abdou Gouda, Praveen Kumar, Shima Ibrahim Ali.
PERCEIVED CAUSES AND CONSEQUENCES OF DIAGNOSTIC ERRORS IN THE SECOND-TRIMESTER FETAL ANOMALY

Moldir Tleubayeva, Meyirbek Aimagambetov, Kirill Krylov, Yernar Mamyrov, Marat Syzdykbayev, Samatbek Abdrakhmanov, Gulshat
Alimkhanova, Assel Tulebayeva, Roman Khripunov.

NUTRITIONAL SUPPORT IN SURGICAL PATIENTS. PROTEIN-ENERGY METABOLISM

DISORDERS. ...ttt et et e ettt et e e e e e e e e e e e et et a e 172-180

Eranov Sh. N, Urinbaev Payzilla, Khodjanov Iskandar Yunusovich, Eranov Nurali Fayziyevich, Khalimova Fariza Tursunbaevna.
COMPREHENSIVE INSTRUMENTAL AND FUNCTIONAL ASSESSMENT OF POST-TRAUMATIC ELBOW CONTRACTURE IN
CHILDREN AT THE INITIAL STAGE OF REHABILITATION........ccoiiiiiiiiiiciinieeciieeciesencesienenessisneesies e s e e e ene oo . 1812187

Diana Dzidziguri, Irakli Chkhikvishvili, Maka Mantskava, Eka Shekiladze, Ekaterine Bakuradze, Tornike Liverashvili, Nina Kipiani, Sophio
Turabelidze-Robaqidze, Tamar Sanikidze.

PHYTOCHEMICAL CHARACTERISATION, RADICAL-SCAVENGING ACTIVITY AND EXPERIMENTAL MICROCIRCULATORY
RESPONSES TO GEORGIAN CUCURBITA MOSCHATA FLESH-WITH-PEEL EXTRACT .......ccciiiiiiiiiiii e 188-195

Tchernev G, Tchernev KG Jr, Kordeva S.

DERMATOLOGIC SURGERY PEARLS: KERATINOCYTE CANCER AFFECTING HIGH RISK FACIAL REGIONS

- LOGARITHMIC SPIRAL FLAP FOR NASAL ALAR RECONSTRUCTION AND V-TO-T FLAP FOR LOWER LIP

RECON ST RUCTION . ...ttt et et e et ert e e e et et e e e et et e e et et e et e et e et et e et e e et et e et et e e s et e e s ea e e e ereeanas 196-203

Yerzhan Khochshanov, Dulat Baltabayev, Svetlana Khan, Yelena Aisenova, Zhibek Dautbayeva, Zhanar Akhmetova, Viktoriya Nazarova, Assel
Meiramova.

OCULAR SURFACE AND TEAR FILM CHANGES IN GRAVES’ DISEASE ACCORDING TO THYROID EYE DISEASE

IS 17 N0 PN 204-209

Laktionova M, Barmanasheva Z, Onglas A, Kulzhanov M, Baimuratova M, Sarsenbaeva M.
PREVALENCE AND RISK FACTORS OF PELVIC ORGAN PROLAPSE AMONG WOMEN IN ALMATY: A HOSPITAL-BASED STU

Ahmed Abdelhadi Ahmed Nasr, Tagwa Yousif Elsayed Yousif, Ravshanova Maftuna Zoxidjonovna, Husham O. Elzein, HabibAllaa Eldaw

Mohamed, Ezeldine K Abdalhabib, Elryah I Ali, Alneil Hamza, Mohammed Ibrahim Saeed, Salah Eldin Omar Hussein, Ayman H. Alfeel, Amar

Mohamed Ismail, Omer Fadul Idris.

LIPOPROTEIN LIPASE GENE POLYMORPHISMS AND THEIR ASSOCIATION WITH APOLIPOPROTEIN A-I AND B-100

CONCENTRATIONS IN PATIENTS WITH CORONARY HEART DISEASE: A CROSS-SECTIONAL GENETIC ASSOCIATION STUDY
eeeeeena. 2182225

Khamdamova Muhayyoxon Tukhtasinovna, Khalilova Mekhriniso Tuymurodovna, Askarova Zebo Zafarjonovna, Yusupova Mekhribon,
Kambarova Dildora Noxidovna, Khalimova Fariza Tursunbaevna.

MORPHOLOGICAL FEATURES OF THE CERVICAL EPITHELIUM AND STROMA IN CHRONIC RECURRENT CERVICITIS WITH AND
WITHOUT SQUAMOUS INTRAEPITHELIAL LESIONS: A COMPARATIVE CROSS-SECTIONAL STUDY ....c.oiiiiiiiiiiiiiiiienee 226-233



GEORGIAN MEDICAL NEWS
No 9 (378) 2026

PHYTOCHEMICAL CHARACTERISATION, RADICAL-SCAVENGING ACTIVITY AND
EXPERIMENTAL MICROCIRCULATORY RESPONSES TO GEORGIAN CUCURBITA
MOSCHATA FLESH-WITH-PEEL EXTRACT

Diana Dzidziguri!, Irakli Chkhikvishvili>*, Maka Mantskava?*, Eka Shekiladze?, Ekaterine Bakuradze!, Tornike Liverashvili!,
Nina KipianiZ, Sophio Turabelidze-Robaqidze®, Tamar Sanikidze*3*.

'Ivane Javakhishvili Thilisi State University, Thilisi, Georgia.
Thilisi State Medical University, Tbilisi, Georgia.
V. Bakhutashvili Institute of Medical Biotechnology, Tbhilisi, Georgia.

‘Beritashvili Centre of Experimental Biomedicine, Thilisi, Georgia.

*European University, Thilisi, Georgia.

Abstract.

Aim: To compare phenolic and flavonoid contents and
DPPH radical-scavenging activity among Georgian Cucurbita
moschata preparations and assess acute hepatic and mesenteric
microcirculatory responses to concentrated flesh-with-peel
extract (FPE).

Materials and methods: Dried flesh with peel and seeds
were extracted with 80% ethanol, and concentrated dry FPE
was prepared from flesh with peel. Chemical endpoints were
assessed using colourimetric assays, with four analytical
measurements per preparation. Liver histology was examined
3 h after a single intraperitoneal FPE administration in 7-day-
old neonatal male Wistar rats and young male Wistar rats
weighing 120-140 g. Neonatal hepatocyte mitotic activity was
compared between control and exposed groups, with seven
animals per group. Microcirculatory intensity was assessed
before and after local FPE application in NaCl-crystal- and
dextran-500-induced mesenteric stasis models, with five paired
observations per model. Holm correction was applied across the
two microcirculatory comparisons.

Results: Dry FPE exhibited the highest total phenolic content
(8.085 £ 0.021 mg gallic acid equivalents/g dry weight), total
flavonoid content (7.405 = 0.056 mg quercetin equivalents/g
dry weight), and DPPH radical-scavenging activity (63.18 £
0.28%). Corresponding values were 4.970 + 0.063, 3.883 +
0.054, and 54.15 £ 0.44% for flesh with peel, and 2.100 + 0.039,
2.030 £ 0.100, and 46.03 + 0.30% for seeds. ANOVA indicated
differences among preparations for all three endpoints (p <
0.001). Liver architecture appeared broadly preserved. Neonatal
mitotic indices were 8.06 = 1.87%o in controls and 8.66 + 1.72%o
after FPE exposure (Welch’s t-test, p = 0.544). Following local
FPE application, microcirculatory intensity increased from 0.36
+ 0.09 to 0.82 £+ 0.13 in the NaCl model and from 0.50 + 0.07
to 0.72 = 0.04 in the dextran-500 model (Holm-adjusted p =
0.0050 for both).

Conclusions: Dry FPE combined the highest phenolic and
flavonoid indices with the greatest DPPH radical-scavenging
activity among the tested preparations. Local application
was followed by increased microcirculatory intensity in both
stasis models, while acute hepatic assessment showed broadly
preserved architecture and no significant change in neonatal
mitotic activity. These complementary findings support
standardised preclinical investigation of FPE composition and
potential microvascular actions.

© GMN

Key words. Cucurbita moschata, flesh-with-peel extract,
phenolics, flavonoids, DPPH, liver histology, microcirculation.

Introduction.

Pumpkin (Cucurbita spp.) is a source of phenolics, flavonoids,
carotenoids, and other constituents of interest for nutritional and
preclinical research [1-5]. Their distribution varies among flesh,
peel, and seeds and is influenced by species, cultivar, maturity,
and processing [3,4,6-8]. A central scientific question is how
preparation-dependent differences in chemical composition
relate to measurable biological responses. Addressing this
question requires characterisation of the preparation used in the
biological experiments alongside assessment of its functional
activity.

Pumpkin tissues offer distinct but potentially complementary
sources of bioactive compounds. Comparative studies have
documented differences in phenolic content and antioxidant
activity among anatomical fractions [6-8]. Chromatographic
analyses have identified epicatechin and glycosylated derivatives
of quercetin, kaempferol, and isorhamnetin in pumpkin
byproducts, demonstrating their phytochemical diversity
[9]. Seeds also contain a distinct lipid fraction [10]. These
differences make preparation-specific assessment important,
while findings from Cucurbita maxima and Cucurbita pepo
provide comparative context for investigating Cucurbita
moschata [7,10-12]. Combined flesh-with-peel preparations are
therefore of interest as materials in which chemical composition
and biological activity can be examined together.

Microcirculation provides a functional setting for investigating
interactions between plant-derived constituents, blood cells, and
vascular tissue. Altered redox balance and haemorrheological
disturbances have been linked to impaired microcirculatory
function [13,14]. Chemical radical-scavenging assays can help
characterise extracts, whereas experimental microcirculatory
measurements provide complementary information about
their responses in living tissue. Combining these levels of
assessment can strengthen the biological relevance of extract
characterisation and identify hypotheses for subsequent
mechanistic investigation.

Evidence concerning erythrocyte responses supports this
approach. Bilto and Abdalla [15] showed that several isolated
flavonoids protected human erythrocytes against experimentally
induced loss of filterability and modified sedimentation and
osmotic fragility, with responses differing among compounds.

188



Fathima et al. [16] also reported erythrocyte membrane-
stabilising activity of a methanolic C. pepo fruit extract.
Together, these findings provide a rationale for investigating
whether interactions with erythrocyte membranes contribute
to the microcirculatory responses associated with pumpkin
preparations. The possible connection between pumpkin
phytochemistry and haemorrheological function is scientifically
relevant because it offers a testable explanation for functional
changes beyond chemical radical scavenging alone.

Acute hepatic assessment adds a complementary dimension by
characterising the immediate tissue response to extract exposure.
Liver architecture and hepatocyte mitotic activity provide
distinct morphological and cellular endpoints. In neonatal
rats, mitotic activity is interpreted in the context of active
developmental hepatocyte proliferation [17]. Integrating these
observations with chemical measurements and experimental
microcirculation allows the preparation to be assessed across
several biological levels.

The aim of this study was to compare total phenolic content,
total flavonoid content, and DPPH radical-scavenging activity
in three preparations from a single lot of Georgian C. moschata-
flesh with peel, seeds, and concentrated dry flesh-with-peel
extract (FPE) - and to assess the acute hepatic response to FPE
and changes in mesenteric microcirculatory intensity following
its local application in NaCl-crystal- and dextran-500-induced
stasis models.

The scientific value of this exploratory study lies in bringing
preparation-specific chemical measurements together with
hepatic and microcirculatory observations. The use of two
stasis models permits assessment of the consistency of the
microcirculatory response across different experimental
settings. This integrated design provides a basis for selecting
standardised preparations, defining relevant functional
endpoints, and developing focused hypotheses about the
constituents and mechanisms involved in FPE activity.

Materials and Methods.

Plant material and extraction:

Cucurbita moschata fruits were obtained from a local market
in Thilisi, Georgia, and identified by morphological features.
Flesh with peel was separated from the seeds, and both fractions
were dried at 60 °C and milled. Material was processed as a
single experimental lot. For analytical extraction, 5 g of flesh-
with-peel or seed powder was extracted three times with 20 mL
of 80% ethanol for 1 h per extraction. The pooled extracts from
each preparation were vacuum-concentrated below 40 °C to a
final volume of 10 mL, corresponding to 0.5 g of starting dry
material per mL. Dry flesh-with-peel extract (FPE) was prepared
exclusively from pumpkin flesh and peel; seeds were excluded.
Dried flesh-with-peel powder (50 g) was extracted three times
with 200 mL of 80% ethanol for 1 h per extraction. The extracts
were pooled, filtered, vacuum-concentrated below 40 °C, and
dried. The extraction yield was 32% (w/w), corresponding to
16 g of dry FPE from 50 g of starting dried flesh-with-peel
material. Dry FPE was stored at —80 °C until use.

Total phenolic content, flavonoids, and DPPH activity:
We  measured DPPH  radical-scavenging  activity
spectrophotometrically at 515 nm after a 30-min reaction with
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2,2-diphenyl-1-picrylhydrazyl. Scavenging was calculated as R
(%) =[(C—S)/C] x 100, where C and S denote the absorbance of
the DPPH control and the sample reaction mixture, respectively.
Results were expressed as the percentage decrease in DPPH
absorbance under the assay conditions used.

Total phenolic content was determined using the Folin—
Ciocalteu assay at 725 nm with gallic acid as the calibration
standard. Phenolic and flavonoid assay values were expressed
as milligrams of gallic acid equivalents (GAE) and quercetin
equivalents (QE), respectively, per gram of dry weight (DW).
DPPH radical-scavenging activity was expressed as percentage
inhibition. Four analytical measurements were performed per
preparation.

Total flavonoid content was determined using the AICIs
colourimetric assay at 410 nm with quercetin as the calibration
standard. Results are presented as mean =+ standard deviation
(SD) and describe analytical variation within the tested lot.

Experimental animals and hepatic assessment:

Male Wistar rats were used for the hepatic assessment, including
7-day-old neonatal (suckling) rats and 7-8-week-old young rats
weighing 120-140 g. For each age group, seven animals were
assigned to the control group and seven to the FPE-exposed
group. Neonatal rats were selected because the early postnatal
liver undergoes active growth and developmental hepatocyte
proliferation, providing a biologically relevant setting for
assessing whether acute FPE exposure alters hepatocyte mitotic
activity [17].

FPE was administered once intraperitoneally. All doses refer
to the mass of recovered dry FPE. Older rats weighing 120-140
greceived | mg of dry FPE in 0.1 mL per animal, corresponding
to a solution concentration of 10 mg/mL and a body-weight-
adjusted dose of 7.14-8.33 mg/kg. Seven-day-old neonatal rats
received 0.1 mg of dry FPE in 0.1 mL per animal, corresponding
to 1 mg/mL. Based on a total phenolic content of 8.085 mg gallic
acid equivalents (GAE)/g dry FPE, the 1-mg dose contained an
estimated 8.085 pg GAE, equivalent to 57.75-67.38 pg GAE/
kg in rats weighing 120-140 g. The 0.1-mg neonatal dose
contained an estimated 0.8085 pg GAE per animal. These
quantities represent Folin—Ciocalteu assay equivalents, rather
than the measured mass of individual phenolic compounds.

Colchicine (1 mg/kg body weight) was administered 1 h after
FPE injection, and liver tissue was collected 3 h after FPE
administration.

Livertissue was fixed in 4% buffered formaldehyde, dehydrated
through graded alcohols, embedded in paraffin, sectioned at 5—7
pm, and stained with haematoxylin and eosin (H&E). Mitotic
activity was assessed by counting metaphase figures among
5,000 hepatocytes per animal. The mitotic index was calculated
as (number of metaphase figures/5,000) x 1,000 and expressed
in %o. Each animal constituted one biological replicate.

Mesenteric microcirculation and stasis models:

Mesenteric microcirculation was examined by Leitz
biomicroscopy in male Wistar rats with a mean body weight of
170 + 40 g. Two experimental stasis models were used: local
stasis induced by placing a NaCl crystal on the mesenteric
capillary network and stasis induced by administration of high-
molecular-weight dextran 500. Premedication consisted of a



2% promedol solution at 0.02 mL/100 g body weight, followed
by a 4% chloral hydrate solution at 1 mL/100 g body weight
for anaesthesia, corresponding to doses of 4 and 400 mg/kg,
respectively. FPE was applied locally to the affected mesenteric
region.

The available dataset comprised five paired microcirculatory
index observations per stasis model, obtained after stasis
induction, before and after local FPE application. Pre-FPE and
post-FPE values were summarized separately using arithmetic
means, calculated as X = Xi-1°xi/5, where x; denotes an individual
recorded index value. Paired changes were calculated as Ai=1 -
— I » and the mean paired change as A= Xi-1*Ai/5. Comparisons
used the reported two-sided paired t-test p values, with Holm
correction applied across the two stasis models.

Ethics statement:

The study was approved by the Animal Research Ethics
Committee of Thbilisi State Medical University.

Statistical analysis:

Chemical assay results and neonatal mitotic indices are
presented as mean + standard deviation (SD). Differences among
the three preparations were assessed using one-way analysis of
variance (ANOVA), and neonatal hepatocyte mitotic indices
were compared using Welch’s independent-samples t-test.
Each preparation had four analytical observations, reflecting
within-lot repeatability. Accordingly, the ANOVA results were
interpreted as comparisons among the tested preparations rather
than evidence of differences across independently produced
batches. No, post hoc pairwise comparisons were performed.

Pearson correlations were calculated by pooling the 12
analytical observations across the three preparations. These
correlations were interpreted as descriptive pooled associations
that may primarily reflect differences among preparations,
rather than within-preparation or dose—response relationships.

For the microcirculatory comparisons, the reported two-
sided paired t-test p-values were used, separately for the
NaCl- and dextran-500-induced stasis models, with five paired
observations per model. Holm correction was applied across
the two comparisons. Confidence intervals were calculated as
unadjusted 95% intervals and were not corrected for multiple
comparisons.

Paired changes were defined as post-FPE minus pre-FPE
values. Approximate confidence intervals and effect sizes were
reconstructed from the reported mean paired changes and
unadjusted two-sided p-values, assuming paired t-tests with five
pairs and four degrees of freedom. The absolute t statistic was
obtained from the inverse cumulative Student’s t distribution.
The calculations were:

|t = ¢(1 - p/2,4)

SEA = |4] /1|

SDA = SEA x5

95% CI = A +1(0.975,4) x SEA

d z=4/8DA

Here, t(q, 4) denotes the q quantile of Student’s t distribution
with four degrees of freedom; A denotes the mean paired
change, SEA its standard error, and SDA the standard deviation
of the within-pair changes. SDA differs from the separate pre-
FPE and post-FPE standard deviations. These reconstructed
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estimates are approximate because the reported mean changes
and p values were rounded, and they could not be independently
verified against individual paired observations.

All analyses were considered exploratory owing to the small
sample sizes. All hypothesis tests were two-sided, with statistical
significance defined as p < 0.05; Holm-adjusted p values were
used for the two microcirculatory comparisons.

Results.

Phenolic content and DPPH radical scavenging across
preparations:

Dry FPE exhibited the highest total phenolic and flavonoid
contents and DPPH radical-scavenging activity among the three
preparations (Table 1 and Figure 1). Total phenolic content was
8.085 £ 0.021 mg GAE/g DW in dry FPE, 4.970 + 0.063 mg
GAE/g DW in flesh with peel, and 2.100 = 0.039 mg GAE/g
DW in seeds. The corresponding total flavonoid contents were
7.405 £ 0.056, 3.883 + 0.054, and 2.030 = 0.100 mg QE/g DW,
respectively. DPPH radical-scavenging activity was 63.18 =+
0.28%, 54.15 £ 0.44%, and 46.03 + 0.30%, respectively. One-
way ANOVA indicated differences among the preparations for
all three endpoints (p < 0.001).

Compared with flesh with peel, dry FPE had 62.7% higher
total phenolic and 90.7% higher total flavonoid assay values.
DPPH radical-scavenging activity was 9.03 percentage points
higher, corresponding to a relative increase of 16.7%. These
results describe the tested experimental lot under the stated assay
conditions. The dry-extract yield was 32% (w/w); recovery and
enrichment of individual compounds were not quantified.

Across the 12 pooled analytical observations from the three
preparations, Pearson correlations were r = 0.999 for DPPH
radical-scavenging activity versus total phenolic content and
r = 0.988 versus total flavonoid content. These correlations
primarily reflect differences among the three preparation
means and are interpreted as descriptive between-preparation
associations. They do not demonstrate within-preparation
relationships, individual-level dose—response effects, or a causal
contribution of phenolics or flavonoids to radical-scavenging
activity.

Acute hepatic observations and neonatal hepatocyte mitotic
index:

Liver micrographs showed generally intact tissue architecture
in control and FPE-exposed neonatal rats, with mitotic figures
present in both groups (Figure 2). The neonatal hepatocyte
mitotic index was 8.06 = 1.87%o in the control group and 8.66 +
1.72%o after FPE exposure (seven animals in each group; Welch's
t-test, p = 0.544; Figure 3). The mean difference was +0.60%o.
Based on rounded group summaries and assuming independent
observations, the approximate 95% confidence interval for the
difference between FPE and control was -1.49 to 2.69%o.. Thus,
no statistically significant difference was detected.

Liver micrographs from young male Wistar rats weighing
120-140 g likewise showed no obvious disruption of tissue
architecture (Figure 4). These observations describe the
examined tissue sections collected 3 h after FPE administration.

Microcirculatory intensity after local FPE application:

Local FPE application was followed by an increase in the



Table 1. Total phenolic content, total flavonoid content, and DPPH radical-scavenging activity in Cucurbita moschata preparations. Values are
presented as mean + SD of four analytical observations per preparation from a single experimental lot. GAE, gallic acid equivalents; QF, quercetin
equivalents; DW, dry weight. GAE and QF denote quantities expressed relative to the respective calibration standards and do not represent the

masses of individually identified compounds.

Preparation Total phenolics mg GAE/g DW  Total flavonoids mg QE/g DW  DPPH scavenging %
Dry FPE 8.085 +0.021 7.405 + 0.056 63.18 £0.28
Flesh with peel 4.970 £ 0.063 3.883+0.054 54.15+0.44
Seeds 2.100 +0.039 2.030 +0.100 46.03 £ 0.30

Table 2. Microcirculatory index before and after local FPE application in two experimental stasis models.

After stasis, X . . o .
Stasis model  before FPE: After FPE: Mean paired unadjusted p Ho-lm- Approximate 95% CI Estlma’ted
mean + SD change adjusted p for mean change Cohen’s d_z
mean = SD
NaCl crystal 0.36 +0.09 0.82+0.13 +0.46 0.0025 0.0050 0.27-0.65 3.02
Dextran 500 0.50+0.07 0.72+0.04 +0.22 0.0042 0.0050 0.12-0.32 2.63
Total phanalics Total lavonoids DPPH scavenging
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Figure 1. Total phenolics (mg GAE/g DW), total flavonoids (mg QFE/g DW) and DPPH radical scavenging (%) in the three preparations. Bars

show mean + SD of four analytical observations from one lot. ANOVA, p < 0.001 for each endpoint. Error bars describe within-lot analytical
variation.

d e f

Figure 2. Liver histology in 7-day-old neonatal male Wistar rats. a—c, control; d—f, FPE-exposed animals. H&E. Reported ocular x objective
magnifications: a,d, 5x10; b,e, 5%40; ¢ f, 5%90 (total 50%, 200% and 450%). Arrows indicate mitotic figures.
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Figure 3. Hepatocyte mitotic index in 7-day-old neonatal male Wistar rats. Mean + SD of seven animals per group,; Welch's t-test, p = 0.544.

Figure 4. Liver histology in yang male Wistar rats weighing 120-140 g. a,b, control; ¢,d, FPE-exposed animals. H&E. Reported ocular x
objective magnifications: a,c, 5x10; b,d, 5x40 (total 50 % and 200%).

recorded microcirculatory index in both experimental models
(Table 2). In the NaCl-induced stasis model, the mean index
increased from 0.36 to 0.82, corresponding to a mean paired
change of +0.46 index units (paired t-test, p = 0.0025; Holm-
adjusted p = 0.0050). In the dextran-500 model, the mean
increased from 0.50 to 0.72, corresponding to a mean paired
change of +0.22 index units (paired t-test, p = 0.0042; Holm-
adjusted p = 0.0050).

The increases calculated from the group means were
approximately 128% and 44%, respectively, relative to the post-
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stasis, pre-FPE values. Exact numerical pre-stasis measurements
were unavailable; therefore, baseline-normalised values could
not be calculated. These percentages describe increases from
the post-stasis state and do not quantify restoration of normal
microcirculation.

Approximate unadjusted 95% confidence intervals for the
mean paired changes were 0.27-0.65 index units in the NaCl
model and 0.12-0.32 index units in the dextran-500 model.
Corresponding estimated paired Cohen’s d z values were 3.02
and 2.63. These estimates were reconstructed from rounded



mean changes and reported p-values, assuming paired t-tests
with five observations and four degrees of freedom. These
findings indicate an increase in the recorded microcirculatory
index following local FPE application in both experimental
stasis models.

Values are presented as mean + standard deviation (SD), with
five paired observations per model. Mean paired changes were
calculated as post-FPE minus pre-FPE values. Comparisons
used two-sided paired t-tests, with Holm correction applied
across the two comparisons. Approximate 95% confidence
intervals and paired Cohen’s d z values were reconstructed
from rounded mean changes and unadjusted p-values, assuming
four degrees of freedom. These estimates could not be verified
against individual paired observations. Confidence intervals are
unadjusted for multiple comparisons. CI, confidence interval;
FPE, flesh-with-peel extract.

Discussion.

The present study links the chemical characterisation of a
pumpkin flesh-with-peel extract (FPE) with its short-term
hepatic and microcirculatory responses. Dry FPE exhibited
the highest phenolic and flavonoid indices and DPPH radical-
scavenging activity among the tested preparations. Local
application was followed by increased microcirculatory index
in two experimentally induced stasis models, while neonatal
hepatocyte mitotic activity showed no statistically significant
difference following a single intraperitoneal exposure. The
scientific significance of these findings lies in the combination
of chemical and functional observations, which provides a basis
for investigating how pumpkin-derived constituents interact
with the microvascular environment.

Dry FPE contained 62.7% more phenolic equivalents and
90.7% more flavonoid equivalents than flesh with peel,
together with 16.7% greater DPPH radical-scavenging activity.
The concordant differences across these endpoints indicate
that preparation influenced both the measured chemical
composition and scavenging capacity. This pattern is consistent
with the variation in phytochemical profiles reported across
pumpkin tissues, genotypes, and processing conditions [3-
8]. Chromatographic evidence further supports the chemical
relevance of pumpkin tissues: Leichtweis et al. [9] identified
epicatechin and glycosylated derivatives of quercetin,
kaempferol, and isorhamnetin in pumpkin byproducts, with
substantial variation among tissues and genotypes. These
findings place the present results within a broader body of
evidence identifying pumpkin materials as sources of chemically
diverse phenolic constituents.

The Folin—Ciocalteu and AIClz measurements provide
complementary, calibration-based descriptions of the
preparations. Their interpretation as phenolic and flavonoid
equivalents allows comparisons under the same analytical
conditions, while recognising that they represent assay
responses rather than the masses of individual compounds.
Because flavonoids belong to the broader phenolic class, these
values describe overlapping aspects of extract composition and
should be interpreted together rather than summed. The small
analytical standard deviations indicate low within-lot analytical
variation within the tested lot.
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The strong pooled associations of DPPH activity with phenolic
content (r = 0.999) and flavonoid content (r = 0.988) reinforce
the concordance between chemical indices and scavenging
activity across preparations. Their principal significance is
the coherent separation of the preparation profiles: higher
phenolic and flavonoid measurements accompanied greater
DPPH scavenging. These pooled associations primarily
reflect between-preparation differences and do not establish
within-preparation relationships, dose-response effects, or
the contribution of individual constituents. The measurable
scavenging activity of the seed preparation also indicates that
the overall response reflects the properties of the extract as a
mixture. Published information on pumpkin-seed composition
provides additional nutritional and chemical context [10].

The microcirculatory findings extend the investigation beyond
a chemical scavenging assay. Following local FPE application,
the intensity index increased by 0.46 units in the NaCl-induced
model and 0.22 units in the dextran-500 model. Both comparisons
remained statistically significant after Holm correction. The
directionally consistent changes across two experimental models
support the biological relevance of the observation and provide
a rationale for examining FPE—-microvascular interactions. The
relative increases of approximately 128% and 44% express the
magnitude of change from the post-stasis state; they should
be understood as increases in the recorded index rather than
percentages of normal circulation restored.

The approximate confidence intervals and estimated paired
effect sizes likewise indicate substantial changes within the
recorded comparisons. Their interpretation is strongest when
considered alongside the absolute index changes and the
consistency of direction across models. Because these estimates
were derived from rounded summary values, they provide an
approximate description of response magnitude. The overall
pattern supports further investigation of a local microcirculatory
action, with causal attribution requiring comparison against the
time course of the corresponding experimental controls.

An erythrocyte-mediated contribution to the microcirculatory
response is biologically plausible. Fathima et al. [16] reported
that a methanolic extract of Cucurbita pepo fruit reduced
haemolysis in erythrocyte membrane-stabilisation assays.
Although membrane resistance to haemolysis and erythrocyte
rheology are distinct properties, this observation provides
evidence that pumpkin extracts can interact with erythrocyte
membranes. Bilto and Abdalla [15] demonstrated that several
isolated flavonoids, including quercetin and rutin, protected
human erythrocytes against experimentally induced loss
of filterability. Their effects on sedimentation and osmotic
fragility differed among compounds, indicating that erythrocyte
responses depend on molecular structure and experimental
conditions. Together, these studies support erythrocyte
membrane properties as a candidate link between flavonoid-
containing preparations and microcirculatory behaviour.

This interpretation is particularly relevant to the dextran-
associated stasis model because Bilto and Abdalla [15] examined
flavonoid effects in experiments that included dextran-induced
erythrocyte aggregation. The literature therefore provides a
mechanistic bridge between flavonoid chemical properties
and the cellular processes that may influence circulation in



this experimental setting. For FPE, modulation of erythrocyte
behaviour represents a candidate mechanism for the observed
microcirculatory response. Identification of active extract
constituents combined with measurements of erythrocyte
deformability, aggregation, and blood viscosity would allow
this hypothesis to be tested directly.

A complementary hypothesis involves redox-sensitive
vascular responses. Previous work linking oxidative stress and
haemorrheological disturbances [13,14] provides a framework
in which interactions with erythrocytes and the vascular wall
may jointly influence microcirculation. The coexistence of
DPPH scavenging and a local microcirculatory response makes
this hypothesis relevant to FPE, although it does not establish
that radical scavenging mediated the functional change.
The present findings define a testable relationship among
extract composition, redox activity, cellular behaviour, and
microvascular responses.

The hepatic observations provide a complementary assessment
of the immediate tissue response to FPE exposure. The liver
tissue architecture appeared broadly preserved in the examined
images, and neonatal mitotic activity did not differ significantly
between groups during the three-hour observation period.
The mean difference of +0.60%o, with an approximate 95%
confidence interval of —1.49 to 2.69%o., describes the range of
changes compatible with the immediate hepatic response under
the tested exposure conditions. In neonatal animals, the mitotic
endpoint is interpreted in the context of active developmental
hepatocyte proliferation [17] and does not establish adult liver
regeneration, equivalence between treatments, or long-term
safety.

Taken together, the results support FPE as a chemically active
pumpkin preparation associated with increased microcirculatory
index after local application. The literature strengthens the
biological plausibility of this observation by documenting
phenolic constituents in pumpkin tissues, erythrocyte membrane
interactions with pumpkin extracts, and rheological effects of
selected flavonoids. The contribution of the present study is
therefore a coherent experimental starting point for connecting
preparation-related chemical properties with microvascular
function. Establishing this connection through standardised
extracts and direct vascular and erythrocyte measurements in
further investigations would clarify the functional significance
of the observed response.

Strengths and Limitations.

A strength of this study is the integration of chemical
characterisation, acute hepatic assessment, and paired
microcirculatory measurements in two experimental stasis
models. This approach brings together complementary
observations and provides a basis for investigating relationships
between FPE composition and microvascular responses.

The study was designed as an exploratory investigation using
a single plant lot and small animal groups. Chemical assays
characterised total phenolic and flavonoid indices and DPPH
radical-scavenging activity, while the hepatic observations
described the immediate post-exposure response. Pooled
correlations demonstrated associations across the tested
extracts. Chemical antioxidant activity was assessed using
the DPPH assay alone. Complementary 2,2'-azino-bis(3-
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ethylbenzothiazoline-6-sulfonic acid (ABTS) or Fluorescence
Recovery After Photobleaching (FRAP) measurements would
strengthen the characterisation of the extract’s antioxidant
property.

Microcirculatory confidence intervals and effect sizes were
estimated from rounded summary statistics and should therefore
be interpreted as approximate. Changes were assessed relative
to the post-stasis, pre-FPE condition rather than the original pre-
stasis baseline.

These features define the experimental scope and guide further
work. Evaluation of independent extract batches, detailed
phytochemical profiling, and longer-term biological assessments
would strengthen the evidence and clarify the mechanisms
underlying the observed microcirculatory responses.

Conclusion.

Dry flesh-with-peel extract from the tested Cucurbita moschata
lot exhibited the highest phenolic and flavonoid indices and
DPPH radical-scavenging activity among the three preparations.
Acute hepatic observations showed broadly preserved tissue
architecture and no statistically significant change in neonatal
hepatocyte mitotic activity. Local FPE application was followed
by significant increases in the microcirculatory index in both
experimental stasis models. These complementary findings
support further investigation of standardised FPE preparations
and the constituents potentially involved in their microvascular
responses.
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