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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
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
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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-
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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
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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.
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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 4 (337) 2023

Coodeporcanue:

Alireza Hamidian Jahromi, Sydney H. Arnold, Petros Konofaos.
APPLICATIONS OF VISCOELASTIC TESTING IN MICROSURGERY: A SYSTEMIC REVIEW AND META-ANALYSIS................ 6-12

Ayat J. Kadam, Abdulsamie H. Alta’ee, Adel H. Al-Handawy, Zakariya M. Al-Ghazali, Mufeed J Ewadh.
LONG-TERM USE OF GLUCOCORTICOID MODULATED PARATHYROID HORMONE LEVELS IN OSTEOPOROSIS

Azzam A. Ahmed.
ISTENT INJECT W AND KAHOOK DUAL BLADE FOR TREATING MILD-TO-MODERATE GLAUCOMA..............ccceceeeveeeven...16-20

Kachanov D.A., Elistratov L.M., Guseinov H.M., Balaeva K.V., Popova N.A.
A COMPARATIVE REVIEW OF THE USE OF DANIO RERIO (ZEBRAFISH) AS A MODEL OBJECT IN PRECLINICAL
I 05§ D T U U PP 21-24

Mahde S. Hamad, Athraa Essa Ahmed, Shaimaa Essa Ahmed, Entedhar R. Sarhat, Moayad M. Al Anzy.
SERUM LIPOCALIN-2, AND FETUIN-A LEVELS IN PATIENTS WITH ALZHEIMER’S DISEASE.... ..o e 25-29

Larisa M. Chernukha, Yaroslav V. Khrebtiy, Denis V. Tsygalko, Mikola O. Melnichuk.
RESULTS OF TREATMENT OF DEEP VEINS THROMBOSIS IN PATIENTS WITH CONGENITAL ANOMALIES OF THE INFERIOR
VENA CAV A . e e e ettt e 30-33

Osinskaya T.V, Zapolsky M.E, Shcherbakova Yu.V, Dzhoraieva S.K.
PREVALENCE OF CHLAMYDIA AMONG WOMEN IN PLACES OF DEPRIVATION OF LIBERTY.....cccccocvviivininieeierienene e .. 34-37

Mohammed N. Almulayounis, Ahmed A. Al-Ali.
EFFECT OF HEAT TREATMENT DURATION AND COOLING CONDITIONS ON TENSILE PROPERTIES AND HARDNESS OF

SELECTIVE-LASER-MELTED COBALT-CHROMIUM ALLOY ...cuoniniiiiiiie et 3 8742
Leonid Markin, Tetiana Fartushok, Nadiia Fartushok, Larysa Soyka, Yuri Fedevych.

DIABETES MELLITUS AND COVID-19: TODAY’S CHALLENGES. ..ottt teeeeeeseieee e e e a2 43250
Shaymaa Mohammed Allow, Entedhar R. Sarhat.

METFORMIN EFFECTS ON BLOOD LEVELS OF GREMLIN-1 IN POLYCYSTIC OVARIAN WOMEN.......cccccceiiiiiiiiiineneseseeeeeene 51-55
Maryam Taher Tawfeq, Entedhar Rifaat Sarhat.

METFORMIN EFFECTS ON NEUREGULIN-1 IN POLYCYSTIC OVARIAN WOMEN..... ..ottt e e a2, 90-602
Tchernev G, Kordeva S.

NITROSOGENESIS OF SKIN (HUMAN) CANCER- THE HIDDEN TRUTH OF A NEVERENDING STORY: NITROSAMINE
CONTAMINATION IN OLMESARTAN, VALSARTAN AND HCT AS MAIN RISK FACTOR FOR THE DEVELOPMENT OF

Pantus AV, Rozhko MM, Makhlynets NP, Kovalchuk NY, Yarmoshuk IR.
CLINICOROENTGENOLOGICAL PECULIARITIES OF THE CONGENITAL AND ACQUIRED CRANIOFACIAL
N A0 10 N I3 0 68-76

Tamta Motsonelidze, Sophio Kakhadze, Dudana Gachechiladze, Tea Changelia, Mamuka Gurgenidze, Teona Buachidze.
SIGNIFICANCE OF TWO-DIMENSIONAL SHEAR WAVE ELASTOGRAPHY IN PREDICTING ESOPHAGEAL VARICOSE VEINS
DURING CHRONIC LIVER DISEASE . ...t e e e e 77-84

Sergey Didenko, Vitaly Subbotin, Yuri Hupalo, Oleksandr Ivanko, Oleksandr Orlych.
STUDY OF THE HEMOMICROCIRCULATORY CHANNEL IN PATIENTS WITH DIABETES AND THREATENING ISCHEMIA OF

Kordeva S, Cardoso JC, Tchernev G.

CONGRESS REPORT OF THE 5TH NATIONAL CONGRESS OF THE BULGARIAN SOCIETY FOR DERMATOLOGIC SURGERY,
SOFIA, 11TH MARCH 2023 WITH MAIN TOPICS: NITROSAMINES AS MOST POWERFUL TRIGGER FOR SKIN CANCER
DEVELOPMENT AND PROGRESSION / PERSONALISED ONE STEP MELANOMA SURGERY AS POSSIBLE SKIN CANCER
TREATMENT OPTION. ...ttt ittt ettt ettt e et et e eteeteete et e s et e s e eseeseeseeseeseeseeaeentenseseateeseeasessersensensensesseessesseseereeseensensensete s e e 89-95

Ia Murvanidze, Otar Tsetskhladze, Eteri Saralidze, Teona Gogitidze, Rajneesh Khurana, Nino Kedelidze, Tamar Peshkova, Ilia Nakashidze,
Irina Nakashidze.
THE STUDY OF LIVER AND KIDNEY FUNCTION WITHIN COVID-19 PATIENTS . ... eene2 .. 96298

Salome Glonti, Nino Kedelidze, Nana Chelidze, Irine Kalandadze, Megi Inaishvili, Rajneesh Khurana, Aleena Shaik, David Dzneladze, Davit
Baratashvili, Givi Tsetskhladze, Irina Nakashidze.
THE STUDY OF VDR FOKL RS2228570 SNP IN AUTOIMMUNE THYROIDITIS..........ciiiiiiiiiiieeeeeeeeeeiereeeeee e e e a2 2. 99-103

Liudmyla Hordiienko.
JUSTIFICATION OF THE COMPREHENSIVE PROGRAM OF PREVENTION OF HYPERTENSION DISEASE IN MEDICAL
WORKERS ...t et ettt e e 104-109



Rurua Magda, Ratiani L, Sanikidze T, Machvariani K, Pachkoria E, Ormocadze G, Mikadze I, Didbaridze T.
IMPACT OF THE ANGIOTENSIN-CONVERTING ENZYME (ACE) INHIBITORS ON THE COURSE OF THE SEPTIC
SHOCK DEVELOPED DURING COVID-19 AND OTHER SEVERE RESPIRATORY INFECTIONS IN PRESENCE OF

Dubivska SS, Omelchenko-Seliukova AV, Lazyrskyi VO, Viedienieva RY.
STUDY OF THE PROCESSES OF LIPID PEROXIDATION, THE STATE OF THE ANTIOXIDANT SYSTEM IN PATIENTS WITH
POLYTRAUMA AND ALCOHOL ANAMNESIS. .. ottt ettt eeesesessessessessessneseessessensene e e e e o 1 1 8-124

Danielyan M.H, Karapetyan K.V, Sarkisyan S.H, Nebogova K.A, Isoyan A.S, Chavushyan V.A.
INFLUENCE OF LONG-TERM VIBRATION ON THE ACTIVITY OF THE SUPERIOR VESTIBULAR NUCLEUS NEURONS UNDER
THE CONDITIONS OF STIMULATION OF THE HYPOTHALAMUS NUCLELI. ... ...ttt 125-131

Ahmad Mohammed SMADI, Salam Bani Hani, Abedalmajeed SHAJRAWI, Marwa Alhalabi.
COMPLIANCE AND CHALLENGES OF TRANSMISSION BASED PRECAUTION PRACTICES AMONG NURSES IN JORDANIAN
HOSPITALS DURING THE NOVEL COVID-19: A DESCRIPTIVE STUDY .....cccooiitiietiiteiieieeetiteieete ettt ese s esesesasnens oo 132-137

Georgi Tchernev.

THE NITROSAMINE CONTAMINATION IN BETA BLOCKERS (BISOPROLOL/ METOPROLOL), ACE INHIBITORS (LISINOPRIL/
PERINDOPRIL), THIAZIDES DIURETICS (HCT), CALCIUM CHANNEL BLOCKERS (AMLODIPINE/ FELODIPINE), SARTANS
(CANDESARTAN) AND THE SUBSEQUENT SKIN CANCER DEVELOPMENT AND PROGRESSION: APOCALYPSE NOW.....138-145

Boldyreva Yu.V, Zaharchuk E.V, Lebedev LA, Tersenov G.O, Duboshinskii R. 1.
MOLECULAR EFFECTS OF RESVERATROL IN THE TREATMENT OF AUTOIMMUNE DISEASES. ..o, 146-147



GEORGIAN MEDICAL NEWS
No 4 (337) 2023

METFORMIN EFFECTS ON NEUREGULIN-1 IN POLYCYSTIC OVARIAN WOMEN
Maryam Taher Tawfeq', Entedhar Rifaat Sarhat?.

!College of Medicine, Tikrit University, Tikrit, Iraq.

2College of Dentistry, Tikrit University, Tikrit, Iraq.

Abstract.

Background and Objectives: The study aims to assess the
levels of Neuregulin 1 (NRG1) in patients with Polycystic Ovary
Syndrome (PCOS) and to determine the impact of metformin
treatment on their serum NRGI levels. PCOS is a common
endocrine disorder in women of reproductive age, while NRG1
is linked to regulating inflammation and ovulation.

Methods: The study was conducted on sixty women with PCOS
and thirty healthy women as the control group. Thirty patients
completed the follow-up study and continued on metformin
treatment for three months. The study was a cross-sectional
study done in Salah Al-Deen general hospital/gynaecology and
obstetrics department in Tikrit City from November 2022 to
January 2023. The participants were diagnosed with PCOs based
on the Rotterdam criteria, and their BMI and insulin resistance
were measured before and after therapy. Fasting serum NRG1
was also measured.

Results: The study found that women with PCOS had increased
levels of fasting blood glucose, insulin, and insulin resistance,
as well as increased levels of NRG1. However, treatment with
metformin for three months resulted in a significant decrease in
body mass index, blood glucose, insulin, and insulin resistance.

Conclusion: NRG1 level decreased significantly after 3
months of treatment with 850 mg per day with metformin in
women with PCOS.

Key words. Metformin, PCOS, blood glucose, insulin,
HOMA-IR, Neuregulin-1.

Introduction.

Polycystic Ovarian Syndrome (PCOS) is a common female
gynaecological endocrinopathy disorder that affects women
between the ages of 18 to 45 years. It is estimated that the
prevalence of this condition ranges from 5% to 15%, depending
on the diagnostic criteria applied. The root cause of PCOS is not
yet fully understood, but it is believed that hormonal imbalances
play a significant role. PCOS is characterized by either
hyperandrogenism or abnormal gonadotropin secretion and is
sometimes associated with insulinresistance. Hyperandrogenism
refers to the presence of excessive levels of male hormones such
as testosterone in the female body. This can cause symptoms
such as acne, hair loss, and hirsutism (excessive hair growth
in unwanted areas). Abnormal gonadotropin secretion refers to
the disruption of the normal hormonal cycle that regulates the
menstrual cycle [1-3].

Neuregulin 1 (NRG1) type I, also known as neuregulin, Neu
differentiation factor (NDF), or acetylcholine receptor inducing
activity (ARIA), is a protein that plays an important role in
the development and maintenance of the nervous system.
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NRGI1 was first identified as a 44-kD glycoprotein, and since
then, research has revealed that it is a paracrine, autocrine,
and juxtacrine signalling peptide that belongs to a family of
proteins structurally related to epidermal growth factor (EGF).
NRGI is involved in a variety of cellular processes, including
cell proliferation, differentiation, migration, and survival. It
plays a critical role in the development and maintenance of the
nervous system, including the formation and maintenance of
myelin, which is essential for the proper functioning of nerve
cells. Studies have also shown that NRGI is involved in the
development of several neuropsychiatric disorders, including
schizophrenia and bipolar disorder. It has been suggested that
NRG1 may be a key factor in the pathophysiology of these
disorders [4-8].

NRGI is a protein that is known to be involved in various
cellular processes such as the growth and differentiation of
cells, as well as the development of the nervous system. Recent
studies have suggested that NRG1 may also play a role in
the regulation of inflammation and immune system response.
This is particularly relevant in the context of Polycystic Ovary
Syndrome (PCOS), a common endocrine disorder that affects
women of reproductive age. Both glucose intolerance and
hyperinsulinemia have been reported to be the main metabolic
features of PCOS, and it is believed that the interaction between
NRGI and its receptors (ErbBs) may be impaired in insulin-
resistant diseases. Interestingly, insulin and NRG1 have been
found to have competitive, non-synergistic effects on the liver.
It has been shown that insulin can decrease NRG1 expression
and impair its binding to receptors through a PI3K-dependent
pathway. Additionally, hyperinsulinemia has been found to
down-regulate ErbB3 receptors, which are specific targets of
NRGI. These findings suggest that Erb receptors may be a
possible key factor in insulin hemostasis in PCOS [9-14].

Materials and methods.

Study Design: The study investigated the effects of metformin
treatment on biochemical markers in patients with PCOS. 90
subjects were recruited, including 60 patients with PCOS and 30
controls. Only 30 patients completed the three-month follow-up
study on metformin treatment, with some unable to complete it
due to pregnancy, side effects, or lack of communication. The
diagnosis of PCOS was made based on the Rotterdam criteria,
which requires the presence of anovulation and clinical and/or
biochemical hyperandrogenism in patients, following a visit to
the gynecologist for diagnosis of symptoms related to ovarian
disease. This includes measuring weight and height, as well as
gathering information such as age, duration of infertility, and
number of children.
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Patients with newly diagnosed PCOS were treated with
metformin pills orally for three months. The diagnosis of PCOS
was based on the presence of hyperandrogenism and either
oligo/anovulation or polycystic ovaries as determined by a
specialist gynaecologist using ultrasound and hormonal tests.

The study protocol was approved by the Scientific Committee at
Tikrit University- College of Medicine. The agreement to collect
samples from patients at Salah al-Din General was approved by
the Directorate of Salah al-Din Health. Patients were informed
about the study's purpose, filled out a questionnaire, and signed
a consent form to participate.

Blood samples were taken from each subject via vein puncture
and transferred to a sterilized plain tube. The tube was left to
clot for 10-15 minutes at room temperature and then centrifuged
at 3000 rpm for 10 minutes to obtain serum samples. The
serum samples were then placed into 3 clear dry Eppendorf
tubes, labelled, and stored at -20°C until analysis. Body Mass
Index (BMI) is a diagnostic method for measuring obesity in
a population. The study involves measuring the weight and
height of each patient and calculating their BMI using a specific
formula.

BMI = the weight (kilogram or kg) / the height (square meter
or m?).

Chemicals and reagents: specific chemicals and reagents used
in a study, including insulin and NRG1 ELISA kit from Cusabio
Biotech Co., an insulin ELISA kit and C-peptide ELISA kit
from Demeditec Diagnostics GmbH, and a spectrophotometric
kit for measuring blood glucose.

The method of measuring insulin resistance using IR indices
such as HOMA-IR. Subjects with HOMA-IR > 2.5 and
QUICKI < 0.333 were identified as the insulin-resistant group. The
calculation of HOMA-IR was based on the provided formula [14].

HOMA-= [Fasting insulin (uIU/ml) x Fasting glucose (mg/
dl)]/405.

Results.

In the present study, the patient's profile of PCOS was analyzed,
and the results were presented in Table 1. The study included 30
patients, out of which 27 (90%) were married, and 3 (10%) were
unmarried. It was found that 60% of the patients were from
rural areas, while 40% were from urban areas. Furthermore, the
study revealed that 33 patients (41.25%) had a baby, while 47
patients (58.75%) did not have any children. Additionally, the
study examined the presence of hirsutism, which is a common
symptom of PCOS characterized by excessive hair growth on
the face, chest, and back. The results showed that 16 patients
(53.33%) had hirsutism, while 14 patients (55%) did not have
any excessive hair growth.

One of the main symptoms of PCOS is insulin resistance, which
can lead to an increase in the levels of fasting blood glucose.
In the present study, women with PCOS and healthy women
showed a significant difference in the serum levels of fasting
blood glucose. The PCOS group had a higher level of fasting
blood glucose (100.8+20.7 mg/dl) compared to the healthy
group (90.14+18.60 mg/dl). However, the study also found that
after three months of metformin treatment, the PCOS group
showed a significant reduction in serum blood glucose levels
(93+17.9 mg/dl) compared to pre-treatment levels (98.8+20.6
mg/dl) (Table 2, Figure 1A).
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Table 1. PCOS Patient's demographic profile.

. Metformin
Characteristics PCOS Cases Normal Abnormal
Age 30.57+6.3 30.4+4.7
Marital status |Married No 1% No % No %

27 190 3 11.11 24 88.88

Single 3 10 1 3333 |2 66.66

Residence Rural |18 60 3 16.66 |15 83.33
Urban 12 40 3 25 9 75

Hirsutism Absent 14 46.66 |0 0 23 76.66
Present 16 5333 |1 333 6 20

Table 2. Demographic characteristics and biochemical results of the

two groups.
Parameters PCOS Control
Mean+SD Mean
Age (Years) 30.445 29.6+£5.5N8
BMI (kg/m?) 33.4+1.9 28.5+0.4"
Insulin (mIU/mL) 14.6£3.4 11.142.4"
HOMA-IR 3.6+£1.2 2.5+0.54"
NGRI (ng/mL) 6.6+2.7 4.7£1.9
FSG (mg/dl) 100.8+20 90.2+18
" P<0.05, NS: non-significance
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Figure 1. Metformin modulated measured parameters compared.
Data expressed as mean+£SD, *#p<0.05. *significant differences in
non-metformin-users PCOS patients compared to metformin-users
PCOS patients. PCOS=polycystic ovarian syndrome, FSG=Fasting
serum glucose, HOMA-IR=Homeostatic Model Assessment for Insulin
Resistance, NGRI1= Neuregulin-1.

The present study aimed to compare serum insulin levels and
HOMA-IR (Homeostatic Model Assessment-Insulin Resistance)
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in PCOS patients and healthy controls, as well as to investigate
the effect of metformin treatment on insulin resistance. The
results of the study show that PCOS patients have significantly
higher serum insulin levels compared to healthy controls. The
mean serum insulin level in PCOS groups was 14.662+3.3798,
while it was 11.14042.3132 in healthy control groups. This
finding supports the notion of insulin resistance as a hallmark
feature of PCOS. However, after three months of metformin
treatment, serum insulin levels significantly decreased in PCOS
groups. The mean serum insulin level in PCOS groups after
treatment was 13.20043.0778, which was significantly lower
than the pre-treatment level of 16.12343.0571 (p < 0.05). This
suggests that metformin treatment can effectively reduce insulin
resistance in PCOS patients (Table 2, Figure 1B). The study
also compared HOMA-IR between PCOS patients and healthy
controls. HOMA-IR is a widely used index for assessing insulin
resistance. The results of the study show that the mean HOMA-
IR was significantly higher in the PCOS group (3.5710£1.15889)
compared to the control group (2.5283+0.53879). This finding
further supports the notion of insulin resistance as a hallmark
feature of PCOS. However, after three months of metformin
treatment, the values of HOMA-IR were significantly reduced
in PCOS groups. The mean HOMA-IR after treatment was
3.1710+0.87079, which was significantly lower than the pre-
treatment value of 3.9727+1.28194 (p<0.05). This suggests
that metformin treatment can be effective in reducing insulin
resistance in PCOS patients, as evidenced by the significant
reduction in HOMA-IR values (Table 2, Figure 1C).

The results presented in Table 1 indicate a significant difference
in the levels of serum NGR1 (ng/mL) between women with
PCOS and controls. Specifically, the mean serum NGR1 level
for women with PCOS was 6.5780+2.71658, whereas the mean
serum NGRI1 level for controls was 4.6963+1.88404. This
difference was statistically significant, as indicated by the P
value of less than 0.05. Furthermore, after therapy, there were no
statistically significant decreases in serum NGR1 observed for
the PCOS group, as the mean serum NGR1 level for this group
was 6.1800 +2.16634, which was not significantly different
from the pre-treatment level of 6.9760+3.16123 (P=0.000)
(Table 2, Figure 1D).

The study in question aimed to compare the body mass index
(BMI) of women with polycystic ovary syndrome (PCOS) to
that of a healthy control group. The results of the study showed
that the highest mean BMI was recorded in PCOS women
(33.36+1.89 Kg/m2) in comparison to those of the healthy
group (28.46 = 0.39 Kg/m2) (Table 3).

Table 3. Level of BMI in women before and After Treatment.

BMI (Kg/m?) P. value
PCOS women Mean SD
Before treatment 33.36 1.89 P<0.05
After treatment 31 2.42 Sig

Discussion.

Hirsutism is the excessive growth of unwanted hair in areas
typically associated with male sexual characteristics, such as

© GMN

the chest, chin, lower abdomen, buttocks, and thighs. This is
caused by the effects of androgen on the grease unit and is often
accompanied by oily skin and acne, which is due to increased
androgen production from the ovaries [15].

The overproduction of androgen in females with PCOS leads
to skin changes including acne, hirsutism, and androgenic
alopecia. High concentrations of testosterone contribute to
symptoms such as hirsutism, acne, and infertility [16]. The
study found that metformin therapy resulted in a significant
reduction in hirsutism among women with PCOS, which is
consistent with previous research [17,18].

The study shows that metformin treatment in PCOS patients
resulted in a significant decrease in mean BMI. Obesity is only
associated with PCOS and is not a diagnostic criterion. Other
causes of menstrual disorders and hyperandrogenism should be
investigated [19].

The correlation between Polycystic Ovary Syndrome (PCOS)
and higher Body Mass Index (BMI) in women. Several studies
have been conducted on this subject, including Findakly et
al. in 2021 [20], and Garzia et al in 2022 [21]. Both studies
found that women with PCOS had significantly higher BMIs
than those without the condition. Similarly, Kumar et al in 2022
[22] reported similar results, further cementing the connection
between PCOS and higher BMI. Another study conducted by
Kogure in 2019 [23] found that being overweight or even obese
is a common feature of PCOS and that these patients were often
present with perceptual distortions of self-image. This research
is important because it sheds light on the potential health risks
associated with PCOS and highlights the need for preventative
measures and early intervention. By understanding the link
between PCOS and higher BMI, healthcare professionals can
better tailor treatment plans to help patients manage their weight
and reduce the risk of associated health complications.

The Koiou et al. study [24] aimed to assess the effect of
metformin on weight loss, as well as other metabolic parameters
such as testosterone and glucose, in PCOS patients of varying
weights. The study found that while metformin alone was
effective in reducing BMI, testosterone, and glucose levels in
normal-weight PCOS patients after six months of treatment, it
was not as effective in overweight and obese patients. These
patients required additional interventions such as the use of
orlistate® or sibutramine, as well as a low-calorie diet, to achieve
weight loss. These findings suggest that metformin alone may
not be enough to achieve weight loss in overweight and obese
PCOS patients. Instead, a combination of interventions may
be necessary to achieve significant weight loss and improve
metabolic parameters. However, it is important to note that the
study only assessed the effects of these interventions over six
months. Further studies are needed to determine the long-term
efficacy and safety of these interventions, as well as to identify
the most effective combination of treatments for PCOS patients
of varying weights. Overall, the Koiou et al. study provides
valuable insights into the complex nature of PCOS, and the
challenges associated with managing the condition, particularly
in patients who are overweight or obese.

The study conducted by Sharma et al in 2019 [25] presented
results that showed metformin treatment for PCOS during
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12 weeks did not have a significant effect on BMI despite
lowering insulin levels. However, there are researchers such
as Al-Gareeb et al in 2015 [26], who have demonstrated that
the BMI of women with PCOS were within the normal limit.
This discrepancy between the two studies could be attributed
to differences in the sample collection methods. It is important
to note that research studies can have varying results based
on the sample size and the selection criteria used. In addition,
there could be differences in the way the participants were
monitored during the study, which could have impacted the
results. Researchers need to acknowledge and address any
discrepancies in their findings to ensure that the research
conducted is valid and informative. Despite the disagreement in
the results, it is still important to continue studying the effects
of metformin treatment for PCOS and its impact on BMI and
insulin levels. Further research should be conducted to address
any discrepancies and to provide more conclusive evidence
regarding the effectiveness of metformin treatment for PCOS.

The current study focused on the impact of treatment on
women with PCOS and found that there were significant
reductions in body weight and BMI after three months. This
study is consistent with the findings of Patel and Shah in 2014,
[27] indicating that the results are reliable and valid. The
researchers suggest that the decrease in orexigenic peptides,
including neuropeptide Y and agouti-related proteins in the
hypothalamus, may be responsible for the weight loss observed
in the study. Metformin, the medication administered to the
participants, is known to reduce appetite and caloric intake in
the gastrointestinal tract. Additionally, it alters the adenosine
monophosphate-activated kinase in the hypothalamus, which
mediates anorectic effects. As a result, metformin reduces body
weight, leading to a reduction in body mass. These findings are
significant because they shed light on the potential efficacy of
metformin as a treatment option for women with PCOS who
struggle with weight management. Further research is needed to
explore the long-term effects of this medication and its potential
benefits for this population [28].

The statement "These data are similar to those reported by
Miller (2013) [29], Diamanti-Kandarakis (2010) [30]., and
Tokubuchi et al. (2017)[31], implies that the findings presented
in the current study are consistent with those reported in previous
studies. However, the statement goes on to mention that there are
conflicting data on the glucose-lowering effect, particularly in
women with polycystic ovary syndrome (PCOS). One possible
explanation for this discrepancy is that the accumulation
of metformin in the liver is crucial for suppressing hepatic
glucose production. This process involves inhibiting fructose-
1-6-bisphosphatase and mitochondrial glycerol-3-phosphate
and activating AMP-activated protein kinase (AMPK). By
phosphorylating and inhibiting acetyl-CoA carboxylase
(ACC), AMPK improves insulin sensitivity, which helps lower
blood glucose levels. Furthermore, metformin may also lower
blood glucose by altering the gut microbiome and stimulating
glucagon-like peptide-1 (GLP-1) release in the gastrointestinal
tract. However, the statement notes that increases in GLP-1 are
not necessary for metformin-induced glucose lowering. These
findings suggest that metformin may be an effective treatment
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option for PCOS-related glucose intolerance, but more research
is needed to fully understand the mechanisms behind its glucose-
lowering effects [32].

The topic at hand is a comparison of two studies on the effects
of metformin administration on insulin resistance and fasting
glucose levels in patients with polycystic ovary syndrome
(PCOS). The first study, conducted by Behradmanesh et al, [33]
did not confirm any decrease in fasting glucose, fasting insulin,
or HOMA-IR after six months of metformin administration
for 45 PCOS patients in Iran's Shiraz city. Insulin resistance
is a condition in which the body's ability to respond to insulin
stimulation is impaired, leading to hyperinsulinemia and a
range of metabolic impacts, including hyperglycemia, elevated
blood pressure, dyslipidemia, visceral adiposity, chronic
inflammatory responses, endothelial layer function impairment,
and dysregulation of the hemostasis balance. The second study,
which is not explicitly mentioned but is presumably being
contrasted with the first, may have found different results
regarding the effects of metformin on PCOS patients. While
the first study suggests that metformin may not be effective in
reducing insulin resistance and fasting glucose levels in PCOS
patients, further research is needed to confirm the findings and
explore alternative treatments for this condition [34,35].

The HOMA-IR test is a fast and cost-effective way to
estimate insulin resistance, with results comparable to the gold
standard approach. PCOS can be classified into metabolic and
reproductive groups based on HOMA-IR values, with metabolic
PCOS patients being more obese. The top two mechanisms of
insulin resistance increasing PCOS-free testosterone levels
are triggered insulin receptors in the pituitary gland releasing
luteinizing hormone and the inhibition of sex hormone-binding
globulin synthesis in the liver. Metformin is effective in
increasing insulin sensitivity and reducing glucose absorption,
but the mechanisms of insulin resistance in PCOS and
metformin's actions are still largely unknown [36-41].

One study by Sharma in 2019 [25] showed a decrease in insulin
levels from 23.6-20.2 pU/mol. Similarly, another study by
Agarwal et al in 2003 [42] also showed a significant reduction
in insulin levels from 20.45 to 12.59 pU/mol. Additionally, Liu
et al in 2019 [43] found that metformin treatment can decrease
hyperinsulinemia and hyperandrogenemia by improving
glycolipid metabolism even in normal insulin resistance
PCOS patients. The study conducted by Santana et al in 2004
[44] also supports the fact that metformin helps in improving
insulin resistance and hyperandrogenemia by acting on IGF-
1 and carrier protein. These studies suggest that metformin is
an effective treatment for reducing insulin levels in the human
body and can help in managing various conditions such as
PCOS and hyperandrogenemia. The reduction in insulin levels
is crucial for maintaining the balance of glucose in the body and
preventing the onset of diabetes and other related conditions.
Further research is required to explore the potential of metformin
in the treatment of such conditions [45].

Recent studies have suggested that the effect of metformin
on HOMA-IR in PCOS patients is mainly attributed to gut
microbiome modulation, as metformin is concentrated in the
intestine. A study by Manal Ibrahim in 2021 [46], showed that
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metformin can significantly decrease HOMA-IR only in insulin-
resistant PCOS patients. Similarly, Nawrocka and Starczewski
[47] reported that metformin can significantly decrease HOMA-
IR only in insulin-resistant PCOS patients. Goldenberg et al.
[48] divided their PCOS population into quintiles according
to HOMA-IR and compared the bottom and top quintiles
after one year of intervention with metformin and diet. They
demonstrated an improvement in menstrual cyclicity in the
bottom quintile that did not differ from that of the top quintile.
The finding of elevated PCOS in women with BC in this study
is consistent with several other studies, like Jie et al. 2012 [49],
who reported that the NRG1 levels of PCOS subjects with high
HOMA-IR or fasting insulin levels were found to be similar
to the NRG1 levels of the normoinsulinemic PCOS subjects.
Because the NRG1/ErbBs interaction is impaired in diseases
with insulin resistance, the low levels of NRGI that we detect
in PCOS patients may be in response to hyperinsulinemia.
Overall, these studies suggest that metformin can be an effective
treatment option for improving HOMA-IR in insulin-resistant
PCOS patients, and that gut microbiome modulation may play a
significant role in this effect.

NRGI is a growth factor that activates intracellular signalling
proteins and inhibits apoptosis by binding to tyrosine kinase
receptors ErbB3 and ErbB4 via the PI3K-Akt and MAPK/
ERK pathways. It is believed to be a new marker for evaluating
oocyte quality, and studies have shown that it regulates rupture
timing in periovulatory follicles. NRG1 expression was found
in LH-stimulated granulosa cells and prevents premature
progression of metaphase Il stage oocyte, leading to abnormal
fertilization. Supplementation of the culture medium with
NRGI improves oocyte quality and developmental competence
[49-53]. Surrounding cytokine milieu optimizes the effects of
metformin and shapes the fate of outcome response based on
localized milieu and plethora of cytokine release in the vicinity
[55-57].

The study found that decreased NRG1 levels can negatively
affect follicle development and reduce ovulation quality and
fertility rates in PCOS. Normalization of ovulatory function
increases pregnancy rates in PCOS patients with improved
insulin resistance. Low NRG1 levels may explain the increased
number of unruptured follicle rates and negatively affect follicle
developmental potential and fertilization rates [58,59].

Conclusion.

The study suggests that NRGI1 levels are significantly
decreased after 3 months of treatment with 850 mg per day
of metformin in women with PCOS. This finding may have
important implications for the treatment of PCOS, as it suggests
that metformin may have a beneficial effect on the nervous
system in women with PCOS. Further research is needed to
confirm these findings and to investigate the mechanisms by
which metformin affects NRG1 levels in women with PCOS.
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