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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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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-
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

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

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

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

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




O3BMAHMS LodIMORRIS(MR!

Mgsd3osdo LHsGool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

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

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

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

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

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

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

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

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

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

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

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

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

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

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




GEORGIAN MEDICAL NEWS
NO 12 (369) 2025

Coodeporcanue:

Yuliya Tyravska, Dmytro Maltsev, Valentyna Moyseyenko, Vitalii Reshetylo, Volodymyr Yakymenko.
IMMUNOMODULATORS IN THE TREATMENT OF ATHEROSCLEROSIS AND OTHER CHRONIC HEART DISEASES: PROSPECTS

Aldabekova G, Khamidullina Z, Abdrashidova S, Musina A, Kassymbek S, Kokisheva G, Suleimenova Zh, Sarsenbieva A, Kamalbekova G.
ASSESSMENT OF THE IMPLEMENTATION OF WHO INFECTION PREVENTION AND CONTROL (IPC) CORE COMPONENTS IN
KAZAKHSTAN: FINDINGS BASED ON THE IPCAF TOOL.......oiiiiiiiie e eeeeeee e eeeeeeeeeaaeeeseenaeeeessnsessessnsnnn e e e nnneeennn L T-22

Madina Madiyeva, Gulzhan Bersimbekova, Gulnur Kanapiyanova, Mariya Prilutskaya, Aray Mukanova.
ANALYSIS OF RISK FACTORS AND THEIR IMPACT ON BONE HEALTH STATUS IN KAZAKH POPULATIONS...........c.ccoee.. 23-30

Bilanishvili I, Barbakadze M, Nikabadze N, Andronikashvili G, Nanobashvili Z.
AUDIOGENIC SEIZURE SUPPRESSION BY VENTRAL TEGMENTAL AREA STIMULATION.........cooievinirinieieieiecieie e e eeeenn . 31237

Yan Wang, Yulei Xie, Chong Yin, Qing Wu.
EXPLORING THE MECHANISM OF ACTION OF HEMP SEEDS (CANNABIS SATIVA L.) IN TREATING OSTEOPOROSIS USING

Marzhan Myrzakhanova, Gulshara Berdesheva, Kulsara Rustemova, Shynar Kulbayeva, Yuriy Lissitsyn, Zhuldyz Tleubergenova.
TRANSFORMING MEDICAL EDUCATION IN KAZAKHSTAN: THE POTENTIAL OF VIRTUAL REALITY FOR ENHANCING THE

Malinochka Arina D, Khupsergenov Emir Z, Avagyan Artyom A, Kurachenko Yulia V, Britan Inna I, Hvorostova Serafima V, Koipish
Vladislav S, Siiakina Anastasiia E, Vasileva Vasilisa V, Mikheenko Diana D, Fomenko Danila A.
LATE DIAGNOSIS OF ACROMEGALY IN THE SETTING OF A SOMATOPROLACTINOMA.........c. it e e 52-54

Serhii Lobanov.
ONTOGENETIC AND PSYCHOSOCIAL DETERMINANTS OF ADDICTIVE BEHAVIOR FORMATION AMONG UKRAINIAN YOUTH

rerene.55-62
Emzar Diasamidze, Tamaz Gvenetadze, Giorgi Antadze, lamze Taboridze.
THE IMPACT OF ANEMIA ON THE DEVELOPMENT OF INCISIONAL HERNIA, PROSPECTIVE STUDY .........cccuvvveiieenenn.....63-67
Karapetyan A.G, Ulusyan T.R, Daniclyan M.H, Avetisyan E.A, Petrosyan A.A, Petrosyan S.S, Grigoryan V.S.
RESEARCH OF HEMATOLOGICAL CHANGES IN INDIVIDUALS EXPOSED TO IRRADIATION FROM THE CHERNOBYL
Yaji Chen, Yin Wang.
THE RELATIONSHIP BETWEEN SOCIAL CAPITAL AND WORKERS’ MENTAL HEALTH IN CONTEMPORARY CHINA..........72-78
Begaidarova R.Kh, Alshynbekova G.K, Kadyrova I.A, Alshimbayeva Z.Ye, Nassakayeva G.Ye, ZolotaryovaO.A, Omarova G.M.
CASE REPORT OF INFLUENZA A (HIN1) PDM 09 STRAIN / KARAGANDA/ 06/2022 IN A CHILD AGED 3 YEARS....................79-86

Fahad Saleh Ayed AL-Anazi, Albadawi Abdelbagi Talha.
ANTIBIOGRAM OF URINARY CATHETER-ASSOCIATED BACTERIAL PATHOGENS IN INTENSIVE CARE UNIT, KING KHALID
GENERAL HOSPITAL, HAFER AL-BATEN, SAUDI ARABIA . ... ..ottt sreseevtetenenenaen e et ee e ene e e e 8 195

Serik Baidurin, Ybraiym Karim, Akhmetzhanova Shynar, Tkachev Victor, Moldabayeva Altyn, Eshmagambetova Zhanna, Darybayeva Aisha.
COEXISTENCE OF APLASTIC ANEMIA AND PAROXYSMAL NOCTURNAL HEMOGLOBINURIA: DIAGNOSTIC CHALLENGES
AND THERAPEUTIC STRATEGIES - CASE REPORT ..ottt eieeeenesteseeseessessessesseenen e e ne s e e nenae e nee e 0. 90-101

Lika Leshkasheli, Darejan Bolkvadze, Lia Askilashvili, Maria Chichashvili, Megi Khanishvili, Giorgi Tsertsvadze, Nana Balarjishvili, Leila
Kvachadze, Elisabed Zaldastanisvhili.

PHENOTYPIC CHARACTERIZATION OF FIVE PHAGES ACTIVE AGAINST ANTIBIOTIC-RESISTANT KLEBSIELLA

PNEUMONIAE. .......... et et e ettt et et a et e et e et e eaeete e e et et s et e e et et e et et ettt et et et et et et e s e e e aneneas 102-112

Aliya Manzoorudeen, Marwan Ismail, Ahmed Luay Osman Hashim, Abdelgadir Elamin Eltom.
ASSOCIATION BETWEEN GALECTIN-3 AND MICROVASCULAR COMPLICATIONS IN TYPE 2 DIABETES MELLITUS: A
COMPARATIVE STUDY ...ttt et e ettt 113-119

Gulmira Derbissalina, Zhanagul Bekbergenova, Ayagoz Umbetzhanova, Gulsum Mauletbayeva, Gulnara Bedelbayeva.
BIOMARKERS OF CARDIOMETABOLIC RISK IN PATIENTS WITH ARTERIAL HYPERTENSION: A CROSS-SECTIONAL PILOT ST

Madina Rashova, Saule Akhmetova, Berik Tuleubaev, Dinara Turebekova, Amina Koshanova, Adilet Omenov, Bakdaulet Kambyl, Yekaterina
Kossilova.
ASSESSMENT OF CLINICAL SYMPTOMS OF ACUTE TOXICITY FOLLOWING THE IMPLANTATION OF A NANOCELLULOSE-

Dali Beridze, Mariam Metreveli, Avtandil Meskhidze, Galina Meparishvili, Aliosha Bakuridze, Malkhaz Jokhadze, Dali Berashvili, Lasha
Bakuridze.

STUDY OF THE BIOACTIVE COMPOUND COMPOSITION, ANTIMICROBIAL, AND CYTOTOXIC ACTIVITIES OF ENDEMIC
PLANT SPECIES OF ADJARA-CLAZETL.....uiniiiiii ittt ettt st sttt este e sbestesteee e e e n e e e nnenenennenanensenenensenenn 138-152



Faisal Younis Shah, Reece Clough, Fatima Saleh, Mark Poustie, loannis Balanos, Ahmed Najjar.
FACTORS AFFECTING MORTALITY IN PATIENTS WITH HIP FRACTURES AND SHAH HIP FRACTURE MORTALITY SCORE: A
RISK QUANTIFICATION TOOL. ...ttt e ettt ettt ettt seesaeaestesbessessesseeneee e e eaanenneneneneeseneneenenn 1932159

Anas Ali Alhur, Layan S. Alqahtani, Lojain Al Faraj, Duha Algahtani, Maram Fahad, Norah Almoneef, Ameerah Balobaied, Rawan Alamri,
Aseel Almashal, Fatimah Alkathiri, Lama Algahtani, Lama Al-Shahrani, Hani Alasmari, Nouran Al Almaie, Sarah Alshehri.
GLOBAL RESEARCH TRENDS IN MRI SAFETY AND PATIENT AWARENESS: A BIBLIOMETRIC ANALYSIS (2000-2025)...160-167

Virina Natalia V, Kuchieva Lana M, Baturina Yulia S, Fizikova Aliya B, Gereeva Madina M, Bitiev Batraz F, Apakhaeva Karina K, Manukhova
Natalia M, Rasulova Fatima Z, Kornev Egor M, Rodionova Ekaterina A.

DANIO RERIO (ZEBRAFISH) - A UNIQUE AND INTEGRATIVE PLATFORM FOR 21ST CENTURY BIOMEDICAL

RES E AR CH. ...ttt e et et e e et e e e b e e ettt 168-173

Salah Eldin Omar Hussein, Shamsa Murad Abdalla Murad, Ogail Yousif Dawod, Elryah I Ali, Shawgi A. Elsiddig, Rabab H.ElIshaikh A, Awadh
S Alsubhi, Tagwa Yousif Elsayed Yousif, Siednamohammeddeen Nagat, Amin SI Banaga, Salah Y.Ali, Marwan Ismail, Ayman Hussien Alfeel.
BIOCHEMICAL ASSOCIATION BETWEEN CALCIUM HOMEOSTASIS AND SERUM URIC ACID LEVELS IN PATIENTS WITH

HYPOTHYROIDISM: A COMPARATIVE EVALUATION WITH 25-HYDROXYVITAMIN D......oooiiiiiiiiiiiii e 174-179

Markova OO, Safonchyk OI, Orlovska IH, Kovalchuk OM, Sukharieva AO, Myrza SS, Keidaliuk VO.
PROTECTION OF CONSUMER RIGHTS IN THE FIELD OF ELECTRONIC COMMERCE OF MEDICINES............c..oooiiii.. 180-187

Ilona Tserediani, Merab Khvadagian.
ENDONASAL ENDOSCOPIC DACRYOCYSTORHINOSTOMY USING RADIOFREQUENCY (RF) IN CHRONIC ABSCESSED

DACRYOCYSTITIS: APROSPECTIVE STUDY .. ..188-189
Nadezhda Omelchuk.
HYPERCORTICISM IN THE PATHOGENESIS OF ACUTE RADIATION SICKNESS AND CONDITIONS OF INCREASED

Anas Ali Alhur, Raghad Alharajeen, Aliah Alshabanah, Jomanah Alghuwainem, Majed Almukhlifi, Abdullah Al Alshikh, Nasser Alsubaie,
Ayat Al Sinan, Raghad Alotaibi, Nadrah Alamri, Atheer Marzouq Alshammari, Nawal Alasmari, Deema Alqurashi, Shahad Alharthi, Renad
Alosaimi.

THE IMPACT OF VISION 2030 ON PHARMACY STUDENTS’ CAREER OUTLOOKS AND SPECIALIZATION CHOICES: A CROSS-

Fitim Alidema, Arieta Hasani Alidema, Lirim Mustafa, Mirlinde Havolli, Fellenza Abazi.
LDL-CHOLESTEROL LOWERING WITH ATORVASTATIN, ROSUVASTATIN AND SIMVASTATIN: RESULTS OF A
RETROSPECTIVE OBSERVATIONAL STUDY ...outiuiiiititit ittt ettt etee e et et et e e e ete e eeaeteeesenaneenenensanenaneesenensenennn..204-209

Ainur Amanzholkyzy, Yersulu Sagidanova, Edgaras Stankevicius, Ainur Donayeva, Ulziya Sarsengali.
HEAVY METAL TOXICITY VERSUS TRACE ELEMENT PROTECTION IN WOMEN’S REPRODUCTIVE HEALTH - A SYSTEMATIC

Marwan Ismail, Mutaz Ibrahim Hassan, Assiya Gherdaoui, Majid Alnaimi, Raghda Altamimi, Srija Manimaran, Mahir Khalil Jallo, Ramprasad
Muthukrishnan, Praveen Kumar Kandakurthi, Jaborova Mehroba Salomudinovna, Shukurov Firuz Abdufattoevich, Shawgi A. Elsiddig, Tagwa
Yousif Elsayed Yousif, Asaad Babker, Ahmed L. Osman, Abdelgadir Elamin.

ASSOCIATION BETWEEN EXERCISE MODALITIES AND GLYCEMIC CONTROL IN TYPE 2 DIABETES.........ccooeviiiininnn. 217-223

Tamar Zarginava, Zaza Sopromadze.
THE PRIORITY OF CONTEMPORARY MEDICAL UNIVERSITY MODELS IN SUBSTANTIATING BENCHMARKING OF
MARKETING SOCIO-ETHICALSTANDARDS . ... cuitiiiiiiiitiiii ettt testeneetenesesseseseesaesesenenne e e e e e e ene e e en e 2242230

Svetlana Shikanova, Altynay Kabdygaliyeva.
THE SIGNIFICANCE OF INTERLEUKIN-22 AND HOMOCYSTEINE IN THE PROGNOSIS OF PREMATURE ANTEPARTUM
RUPTURE OF MEMBRANES IN PREGNANT WOMEN........cooiiiiiiiiiiiiiiieeeneicceieieeseeeeeeseeien e e ee a2, 2312242

Shahad A. Badr, Tagwa B. Thanoon, Zeina A. Althanoon, Marwan M. Merkhan.
CHARACTERISTICS AND MANAGEMENT OF RESPIRATORY AILMENTS IN PAEDIATRICS: A PROSPECTIVE CLINICAL

IS0 L0 PP 243-247
Ulviyya Z. Nabizade, Orkhan Isayev, Gunel R. Haci, Kamal I. Kazimov, Gulmira H. Nasirova, Rezeda R. Kaziyeva, Elchin H. Guliyev, Isa H.
Isayev.

EVALUATION OF THE DEEP INSPIRATION BREATH-HOLD TECHNIQUE TO IMPROVE DOSIMETRIC OUTCOMES IN
RADIOTHERAPY FOR STAGE III NON-SMALL CELL LUNG CANCER........cciiitiiiiiiiieeeeeeeeseesveenieeie e evesvesnesnesnnennes s o020 . 2482252

Galina Battalova, Yerkezhan Kalshabay, Zhamilya Zholdybay, Dinara Baiguissova, Bolatbek Baimakhanov.
NON-INVASIVE QUANTITATIVE CT PERFUSION OF THE LIVER IN AUTOIMMUNE HEPATITIS...........c.coviiivineinnene.... 2532260

Lachashvili L, Khubua M, Jangavadze M, Bedinasvili Z.
MiR-29a, miR-222 AND miR-132 IN THE BLOOD PLASMA OF PREGNANT WOMEN AS PREDICTORS OF GESTATIONAL
1D ) VAN 23 2 2P 261-265

Mohanad Luay Jawhar, Hadzliana Binti Zainal, Sabariah Noor Binti Harun, Baraa Ahmed Saeed.
OMEGA-3 POLYUNSATURATED FATTY ACIDS AND HYPERTENSION: A REVIEW OF VASOACTIVE MECHANISMS AND
IMPLICATIONS FOR CARDIOVASCULAR DISEASE ... ittt ettt ettt sesae vt eveeveeseessessessessessn s s e e e e e v e e 02 200-27T 1



Dimash Davletov, Mukhtar Kulimbet, Indira Baibolsynova, Sergey Lee, lldar Fakhradiyev, Alisher Makhmutov, Batyrbek Assembekov, Kairat
Davletov.

ESTIMATING THE PREVALENCE OF FAMILIAL HYPERCHOLESTEROLEMIA IN STROKE AND TRANSITORY ISCHEMIC
ATTACK POPULATION: A SYSTEMATIC REVIEW AND META-ANALYSIS. ...ttt enene o002 2122811

Anas Ali Alhur, Abdullah Saeed, Anas Almalki, Hawra Alhamad, Hafez Meagammy, Norah Al Sharaef, Sarah Alakeel, Saced Alghamdi,
Abdulaziz Algarni, Mohammed Alqarni, Muhannad Alshehri, Naif Alotaibi, Salman Almutairi, Rayan Alajhar, Adel Al-Harthi.

IS HEALTH AT RISK? A QUANTITATIVE STUDY ASSESSING THE IMPACT OF EXCESSIVE MOBILE APPLICATION USE ON
PHYSICAL AND MENTAL WELL-BEING AMONG ADULTS IN SAUDI ARABIA........c.oitiiiieeeeeeeeeeeeeeeeeeeie e e 282288

Khatuna Kudava.
ONYCHODYSTROPHIES IN PEDIATRIC DERMATOLOGY ...ttt et e e e e e et eeee 0.0 289-292



GEORGIAN MEDICAL NEWS
No 12 (369) 2025

OMEGA-3 POLYUNSATURATED FATTY ACIDS AND HYPERTENSION: A REVIEW OF
VASOACTIVE MECHANISMS AND IMPLICATIONS FOR CARDIOVASCULAR DISEASE

Mohanad Luay Jawhar'*, Hadzliana Binti Zainal’, Sabariah Noor Binti Harun?, Baraa Ahmed Saeed'.

!Ibn Sina University of medical and pharmaceutical Sciences, Iraq, Baghdad.

2University Sains Malaysia.

Abstract.

Background and Aim: Hypertension is an unparalleled
risk factor among cardiovascular diseases (CVD) and has
been reported to target over 1.4 billion people globally. The
Omega-3 polyunsaturated fatty acids (PUFAs), especially the
eicosapentaenoic acid (EPA) and the docosahexaenoic acid
(DHA) have been put forward as possible non-pharmacological
interventions to control blood pressure because they are known
to be vasoactive. The purpose of the systematic review was to
summarize available evidence on the vasoactive properties of
omega-3 PUFAs, and how these properties apply in managing
hypertension and reduction of cardiovascular risk.

Methods: Systematic review was done in compliance with the
PRISMA guidelines. The search in PubMed, Scopus, and Web
of Science was conducted to identify the publications published
between 2010 and 2025. Inclusion criteria were randomized
controlled trials, cohort studies, and other related meta-
analyses on the effect of EPA and/or DHA on blood pressure,
and endothelial function, inflammation, lipid metabolism, and
cardiovascular outcomes. Synthesis of data was done in the
form of systematic narrative without quantitative pooling.

Results: Randomized controlled trial evidence has shown
that omega-3 PUFA supplementation is linked with slight
systolic and diastolic blood pressure decreases especially in
hypertensive or those with high cardiometabolic risk persons.
These effects have been shown to mediate via enhancement of
endothelial nitric oxide bioavailability, reduction of vascular
inflammation and positive remodeling of lipid profiles. Diversity
of the outcomes of the studies was noticed and probably it is
the difference in dosage, ratios of EPA:DHA, duration of the
intervention, and the population specifics at the baseline.

Conclusion: Omega-3 PUFAs have shown promise as
supplemental agents in the process of controlling hypertension
and prevention of cardiovascular disease by a variety of
complementary vasoactive pathways. Nonetheless, the
heterogeneity of the studies does not allow conclusive findings
on the best dosing strategies. Standardized hypertension-
oriented large-scale randomized controlled trials conducted in
the future are justified to improve clinical practice.

Key words. Omega-3 PUFAs, hypertension, vasoactive
mechanisms, cardiovascular disease, endothelial function.

Introduction.

Hypertension is a persistent and elevated rise in blood pressure
that afflicts more than 1.4 billion people in the world (>130/80
mmHg as recommended by the American Heart Association).
The condition is considered as one of the most prevalent non-
communicable diseases, and a risk factor of cardiovascular
disease (CVD) [1]. They are heart failure, myocardial infarction,
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stroke and peripheral artery disease that collectively result
in approximately 17.9 million deaths annually or 31 % of all
deaths across the globe. The pathophysiology of hypertension
is a result of the complex interplay of genetic, environmental,
and behavioral factors in increased resistance of the circulatory
system, endothelial dysfunction, and systemic inflammation
[2,3]. The most popular non-pharmacological treatments to be
used in the management of blood pressure that have gained a
lot of interest lately are the omega-3 polyunsaturated fatty
acids (PUFAs) especially the docosahexaenoic acid (DHA)
and eicosapentaenoic acid (EPA) which are the most common
components of fatty fish and fish oil supplements [4]. These
fatty acid chains are bound to cell membranes and are the
precursors of lipid mediators that are bioactive and regulate
cellular inflammation and vascular activity, including the
protectin and resolvins. Many epidemiological research studies
such as Framingham Heart Study have generalized higher
intake of omega-3 in lowering blood pressure and reducing
cardiovascular disease in many groups [5]. The clinical research
shows that a diastolic and systolic decrease in blood pressure
by 2-5 mmHg, similar to the effect of a change in lifestyle
such as the decrease in the sodium intake in the body, can be
achieved by taking omega-3 supplements [6]. What is still in
doubt, however, are the processes behind these benefits and
therapeutic effectiveness. Any difference in the outcome of
the trials has been attributed to the distinction between patient
characters, duration of the study and dosage [7]. The omega-3
PUFAs possess intricate vasoactive impacts, which comprise
the enhancement of the endothelial activity, the transformation
of the inflammatory pathways, and lipid profiles [8]. PUFAs of
omega-3 increases the endothelial nitric oxide synthase (eNOS)
activity and generates more nitric oxide (NO) [7]. This dilates
the blood vessels and reduces vascular resistance. Their anti-
inflammatory effects, which are attained by lowering the levels
of the pro-inflammatory cytokine tumor necrosis factor-alpha
(TNF-alpha) and interleukin-6 (IL-6), can potentially overcome
inflammation in blood vessels that is one of the causes of
high blood pressure and atherosclerosis [9]. The Omega-3
PUFAs lower the triglycerides levels as well and are capable
of increasing the high-density lipoprotein (HDL) cholesterol
that minimizes the chance of developing the plaque and events
of CVD [10]. The objective of the review is to sum up the
existing evidence on the role of omega-3 polyunsaturated fatty
acids (PUFAs) on the vasoactivity, inflammation and lipid
metabolism and to assess their usefulness in the prevention and
treatment of cardiovascular disease (CVD) in hypertension.
In order to arrive at a holistic understanding of the effects of
omega-3 PUFAs on blood pressure and cardiovascular health,
the paper will discuss clinical trials, cohort studies, and
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preclinical studies on the topic, systematically, over a period
of 2010 to 2025. It also fills certain major gaps in the research
as there is no consensus regarding dose schedules, the response
in patients is different and long-term studies are necessary to
understand whether benefits are long-term. The review will help
doctors and researchers to make the most of the omega-3 PUFA
interventions and suggests new research directions, such as the
individualization of the treatment process, and the exploration
of genetic factors affecting the metabolism of omega-3.

Methodology.

PRISMA (Preferred Reporting Items of Systematic Reviews
and Meta-Analyses) criteria for reporting items of systematic
reviews and meta-analyses served as the foundation for this
systematic review, ensuring that methods were sound and
comprehensible.

Search Strategy:

Three electronic databases—Scopus, PubMed, and Web of
Science—were searched for articles published between January
1,2010, and July 31, 2025. The following terms were used in the
search: ("Omega-3 polyunsaturated fatty acids" OR "Omega-3
fatty acids" OR "Eicosapentaenoic acid" OR "Docosahexaenoic
acid" OR "EPA" OR "DHA") AND ("Hypertension" OR "High
blood pressure" OR "Blood pressure") AND ("vasoactive
mechanisms" OR "Endothelial function" OR "Vascular
function" OR "Inflammation"). We used filters to show only
English-language, peer-reviewed papers. A manual search
of the reference lists of pertinent reviews and meta-analyses
yielded more information.

Eligibility Criteria:

The inclusion criteria were as follows: published between 2010
and 2025; clinical trial, cohort studies, case-control studies,
meta-analysis, or preclinical studies on the effects of omega-3
PUFAs (EPA and / or DHA) and their effects on blood pressure,
endothelial function, inflammation, lipid metabolism or
cardiovascular disease outcomes; provided quantitative results
and were done in humans. The exclusion criteria included: peer-
reviewed sources, insufficient or ambiguous methods were used
in the research, non-English articles.

Data Extraction:

Two reviewers were involved to extract data through a
standardized form in order to be accurate. The items were
extracted as follows: 1- study variables (author, year, design,
the sample size); 2- population variables (age, sex, presence of
hypertension at the baseline, comorbidities); 3- variables related
to interventions (the dose of EPA/DHA, the duration, the manner
of delivery); 4-outcomes (changes in systolic and diastolic blood
pressure, inflammatory versus lipid); 5-limitations. Consensus
was adopted to eliminate discrepancies.

Vasoactive Mechanisms of Omega-3 Polyunsaturated Fatty
Acids:

Both omega-3 polyunsaturated fatty acids (PUFAs),
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)
have multifarious vasoactive effects which play a role in their
blood pressure-reduction and cardioprotective effects [11].
Such processes include improved endothelial activity, inhibition

267

of the inflammatory pathways, control of lipid metabolism,
and coordinated responses of vascular resistance [12]. These
mechanisms are outlined in the subsequent subsections with
clinical and preclinical support.

Endothelial Function:

By stimulating endothelial nitric oxide synthase (eNOS),
which can create nitric oxide (NO), a crucial vasodilator that
preserves vascular homeostasis, Omega-3 PUFAs enhance
endothelial activity [13]. High bioavailability of nitric oxide
(NO) is responsible to ensuring that relaxation of smooth muscle
occurs, thereby reducing blood pressure and vascular resistance
[14]. An example of such research is a randomized controlled
trial (RCT) that demonstrated a statistical mean reduction (4-6
mmHg; P < 0.05) in systolic blood pressure in hypertensive
patients taking 2 g/day of EPA+DHA during 12 weeks. This
effect was attributed to an increased flow-mediated dilation
(FMD), which is an identified sign of endothelial functionality
showing that omega-3 PUFAs favour endothelium-dependent
vasodilation. Mechanistically, EPA and DHA become part of
endothelial cell membrane, altering the lipid raft composition
and increasing the eNOS, phosphorylated at Serll77,
activation, as demonstrated in preclinical models. The study's
findings emphasize the significance of omega-3 polyunsaturated
fatty acids in avoiding endothelial dysfunction, a hallmark of
cardiovascular disease (CVD) and hypertension. The reference
lists of pertinent reviews and meta-analyses were manually
examined to find further research.

Anti-Inflammatory Effects:

Long-term low-grade inflammation causes atherosclerosis,
hypertension, and vascular dysfunction. Because they inhibit
the production of pro-inflammatory cytokines including
TNF-alpha and IL-6 and encourage the production of pro-
resolving mediators (SPMs), resolvins, and protectins, omega-3
PUFAs have strong anti-inflammatory effects. EPA+DHA
supplementation of 1.5 g/day for 6 months significantly
decreased the levels of TNF-alpha and IL-6 in the circulation
of hypertension patients (P < 0.01), according to a double-
blind, randomized controlled experiment [15]. Increased artery
compliance and decreased vascular stiffness were linked to this.
The effects are through inhibition of nuclear factor-kappa B
(NF-kB) signaling and induction of peroxisome proliferator-
activated receptor gamma (PPARg) which reduce inflammatory
pathways. Omega-3 PUFAs combat vascular remodelling
and stiffness that are some of the key indicators of high blood
pressure by reducing inflammation and oxidative stress in the
endothelium [16].

Lipid Profile Modulation:

Omega-3 PUFAs have a powerful influence on lipid
metabolism, improving vascular health and lowering the risk
of cardiovascular disease [17]. Their efficacy in lowering serum
triglyceride levels is consistently dependable, and a meta-
analysis reveals that after 8 weeks of supplementing with 3g/
day of EPA + DHA, triglycerides are lowered by 15-25% (P
< 0.001). In certain populations, omega-3 PUFAs can also
raise high-density lipoprotein (HDL) cholesterol and lower
low-density lipoprotein (LDL) cholesterol [18]. This has the



potential to improve the atherogenic lipid profile. These are
caused by the liver's decreased production of very-low-density
lipoprotein (VLDL) and the expression of lipoprotein lipase,
which speeds up the breakdown of lipoproteins that contain
triglycerides [19]. By reducing the level of lipids accumulated
in blood vessel walls, omega-3 PUFAs reduce the rate of
atherosclerosis, which is a major event leading to CVDs such as
heart attacks and strokes [20].

Blood Pressure Regulation:

Integrative actions of omega-3 PUFAs on endothelial,
inflammatory, and lipid metabolism are joined together to lower
peripheral vascular resistance and blood pressure [21]. A meta-
analysis that included 25 RCTs was able to report a 3-5 mmHg
systolic blood pressure drop with the use of omega-3 PUFA
supplementation, which was more likely to occur at dosages
2 g/day and in populations with initial hypertension. These
clinical changes are of clinical importance because a 3 mmHg
drop in systolic blood pressure is linked with an 8-10% decrease
in CVD risk [22]. Nevertheless, the heterogeneity in study
findings, which is motivated by the differences in dosage (0.5-4
g/day), EPA:DHA ratios, and population features, demonstrates
the necessity of standard study protocols. The basis of the
antihypertensive effect of omega-3 PUFAs is the synergistic
interaction of NO-mediated vasodilation, inflammation
prevention, and optimization of lipid profiles, which makes
them an effective of hypertension treatment [23,24].

Implications for Cardiovascular Disease:

The anti-inflammatory effects of omega-3 polyunsaturated
fatty acids (PUFAs), especially eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA) include a reduction in blood
pressure, a positive lipid profile, and a reduction in systemic
inflammation [25,26]. The actions combined have the effect of
decreasing atherosclerotic process and reducing the chances
of cardiovascular disease (CVD) occurrence, myocardial
infarction, cerebrovascular accident, and heart failure [27,28].
The information that backs these advantages is the result of a
review of clinical trials, cohort, and preclinical studies; however,
the differentiating nature of the results highlights the challenge
of applying these results into clinical practice [29].

Mechanisms of Cardioprotection:

The mechanism of action of omega-3 PUFAs in lowering the
risk of CVDs has been significantly described as taking place
in several pathways. First of all, their impact on systolic blood
pressure 1.52 mmHg and diastolic blood pressure 0.99 mmHg
are vital since they were consistent (10 studies) (see Table
1) [30]. This slight reduction can be considered as clinically
significant since it has been shown epidemiologically that a
2 mm Hg reduction in SBP, is associated with a 10 percent
reduction in the death rate of stroke and a 7 percent reduction
in death rate due to ischemic heart disease [31]. Unstimulated
Omega-3 PUFAs activate the endothelial nitric oxide synthesis
(eNOS) followed by subsequent production of nitric oxide
(NO) that subsequently results in vasodilation, reduced
vascular resistance, and the reduced hemodynamic stress on the
cardiovascular system [32].

Second, omega-3 polyunsaturated fatty acids (PUF As) have the
potential to improve lipid profiles by reducing blood triglyceride
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levels (2-4 g/day reduces levels by 15-25%) and, in certain cases,
by increasing HDL cholesterol and decreasing LDL cholesterol
[33]. These lipid-altering activities avert the development of
atherosclerotic plaques which is a major cause of CVD [34].
Third, omega-3 PUFAs are anti-inflammatory molecules which
inhibit the action of pro-inflammatory cytokines and generate
specific pro-resolving mediators (SPMs), such as resolvins and
protectins. This decreases dysfunction inflammation of blood
vessels and endothelium [35].

Clinical Evidence:

Further evidence of cardioprotective activity of omega-3
PUFAs has been generated by clinical trials and massive
observational cohorts [36]. The decrease in blood pressure that
is seen with supplementation is usually not very large, usually
around 1-3 mmHg systolic pressure, however it is still clinically
significant on a population level due to the already known
linkage of even a small decrease in blood pressure with reduced
cardiovascular mortality [37]. In addition to blood pressure,
omega-3 PUFAs are always associated with positive outcomes
on the concentration of triglycerides and systemic inflammation,
which lead to atherogenesis and vascular dysfunction [38]. Trials
like VITAL, REDUCE-IT and STRENGTH point to the fact that
the size of cardiovascular benefit depends upon baseline risk,
omega-3 formulation, and achieved blood levels, with larger
benefit usually being seen in people with hypertriglyceridemia
or known cardiovascular disease [39]. On the whole, the role of
omega-3 PUFAs as an adjunctive intervention in cardiovascular
risk reduction, but not as an antihypertensive treatment should
be considered as supported by the clinical literature, although
standardized dosing programs and longer-term follow-up need
to be mentioned [40].

Discussion.

Summary of Main Findings:

This is a systematic review that combines randomized
controlled trial evidence with existing meta-analysis studies in
an attempt to assess the effects of omega-3 polyunsaturated fatty
acids (PUFAs) specifically EPA and DHA on blood pressure
and vascular health. On the whole, these results suggest that
the omega-3 PUFA supplementation may be characterized by
rather low yet significant systolic and diastolic blood pressure
decreases, particularly in people with hypertension or high risk
of cardiovascular disease. Although the extent of blood pressure
decrease differed in the studies, the trend of the effect was
mostly positive [41].

Notably, huge randomized trials like VITAL, ASCEND,
REDUCE-IT, and STRENGTH reported relatively minor
changes in blood pressure, which is probably due to the fact that
they are cardiovascular outcomes instead of hypertension as the
primary outcome [42]. Smaller, shorter-term RCTs that were
done in hypertensive populations were more likely to report
stronger blood pressure effects, which may indicate that the
state of baseline blood pressure is a critical factor in omega-3
supplement responsiveness [43].

Comparison with Previous Meta-Analyses:

The results of this review are in line with previous meta-
analyses, one of which included a comprehensive analysis by



Table 1. Summary of Key Randomized Controlled Trials and Previous Meta-Analytic Evidence on Omega-3 PUFAs and Blood Pressure (2010—

2025).
Samole Dose Blood Pressure
Study Year Study Design . P (EPA+DHA, g/ Duration Effect (SBP/ Notes
Size
day) DBP, mmHg)
14.51/1283 . ) .
Miller et al. 2014  |Meta-analysis 7,098 (70 1.0-4.0 6-52 weeks | (hypertensive Pr?wous meta-analysis; background
RCTs) - evidence only; not pooled
subjects)
. BP changes derived from secondary/
VITAL Randomized .
(Manson et al.) 2019 controlled trial 25,871 1.0 5.3 years 1087104 exploratory analyses; BP not primary
outcome
REDUCE-IT Randomized High-dose EPA; cardiovascular
(Bhatt et al.) 2019 controlled trial 8,179 4.0 (EPA only) 4.9 years L217113 outcomes primary
ASCEND Randomized Diabetic population; BP secondary
(Bowman et al.) 2018 controlled trial 15,480 1.0 7.4 years L1.0740.7 outcome
. BP changes derived from secondary
STRENGTH 5y Randomized 15 0 4 35years | 1.8/11.0  analyses; mixed EPA+DHA
(Nicholls et al.) controlled trial .
formulation
Randomized . . .
Wang et al. 2017 controlled trial 312 3.0 12 weeks 152/]13.1 Short-term trial; hypertensive subjects
Mori ef al. 2015 Randomlzeq 74 20 2 weeks 1407125 DHA—Qommant effect; ambulatory BP
controlled trial reduction
.. Randomized . . .
Minihane et al. 2016 controlled trial 142 1.8 8 weeks 127/]1.6 Adults with systolic hypertension
Randomized . . .
Sanders etal. 2011 controlled trial 367 1.5 12months | 1.5/] 0.9 Long-term dietary intervention
Pase et al. 2015 Random1zeq 86 34 16 weeks 1387122 Moderate-dose supplementation
controlled trial
Notes:

1. Meta-analyses are presented solely as contextual background evidence and were not included in any quantitative synthesis.

2. No pooled effect sizes, weighted means, or aggregated sample sizes were calculated.

3. Blood pressure outcomes were secondary or exploratory endpoints in several large randomized trials.

4. Variability in observed effects likely reflects differences in baseline blood pressure, omega-3 dose, EPA:DHA ratio, and study duration.

Miller et al. that found statistically significant positive changes
in systolic and diastolic blood pressure in hypertensive patients
who were taken through omega-3 fatty acids. The above
meta-analyses establish critical contextual evidence in the
antihypertensive nature of omega-3 PUFAs.

Nonetheless, in contrast to meta-analytic methods that
combine the effect sizes of trials, the current review employed
the method of the systematic narrative synthesis and enabled the
qualitative comparison of different study designs, populations,
and intervention protocols. This method does not entail
statistical overgeneralization and brings out the diversity of the
results due to the differences in dosage, EPA:DHA ratios, length
of supplementation, and underlying cardiovascular risk.

Dose, Duration, and Population-Specific Effects:

One notable observation across the included trials is the
apparent dose-dependent effect of omega-3 polyunsaturated
fatty acids (PUFAs) on blood pressure. Studies administering
>2 g/day of EPA and/or DHA tended to report more pronounced
reductions in blood pressure compared with lower-dose
interventions, particularly in hypertensive populations with
elevated baseline cardiovascular risk. Shorter-duration trials
(8-16 weeks) conducted in such populations also demonstrated
larger effects, which may reflect greater baseline endothelial
dysfunction and systemic inflammation [44].
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Conversely, long-term trials enrolling normotensive or
mixed populations generally reported attenuated or neutral
blood pressure effects, suggesting that baseline blood pressure
status and cardiometabolic profile are critical determinants
of responsiveness to omega-3 supplementation. Differences
in EPA:DHA ratios, intervention duration, and population
characteristics therefore represent important contributors to
inter-study variability. Importantly, beyond dose, duration,
and population factors, variability in comparator formulations
across trials may also have influenced observed outcomes. In
particular, the use of mineral oil as a placebo in some large-
scale randomized trials introduces a potential source of bias, as
mineral oil is not biologically inert and may adversely affect
inflammatory or metabolic parameters. Such differences in
comparator choice may have contributed to heterogeneity in
reported blood pressure and cardiovascular outcomes across
studies and should be considered when interpreting comparative
efficacy [45].

Mechanistic Interpretation:

The combined action of omega-3 PUFAs on the vasoactin and
vasoactive activities can be attributed to the antihypertensive
properties of these compounds [46]. EPA and DHA increase
the endothelial nitric oxide synthase (eNOS) activity, which
increases nitric oxide bioavailability and facilitates vasodilation.



Also, their anti-inflammatory actions - facilitated by a decreased
production of pro-inflammatory cytokines and an augmented
manufacture of specialized pro-resolving mediators - play a
role in enhanced vascular compliance as well as a diminished
peripheral resistance [47].

Moreover, the lipid metabolism changes associated with the
effects of omega-3, especially, a decrease in triglyceride, can
contribute to the promotion of vascular health and blood pressure
control indirectly [48]. It is possible that these mechanisms work
together, and their effects are more significant in people with
endothelial dysfunction, chronic inflammation, or dyslipidemia.

Clinical Implications.

Despite the fact that the decreases in blood pressure with the
omega-3 PUFA supplementation are relatively small, they are
significant on the population level. Again, even minimal changes
in systolic blood pressure have been linked to significant changes
in cardiovascular morbidity and mortality [49]. Considering
their positive safety profile, the omega-3 PUFAs can become a
valuable addition to lifestyle modification and pharmacological
medication, especially in the cases of mild hypertension or a
high cardiometabolic risk [50].

When prescribing supplement, clinicians should take into
account the specifics of the patient, including baseline blood
pressure, triglyceride levels, and the level of omega-3 in the
patient diet. Individualized strategies can be the best to maximize
treatment results and enhance compliance in the long term [51].

Limitations.

An important methodological consideration that warrants
explicit discussion is the use of mineral oil as a placebo in several
large-scale trials, most notably the REDUCE-IT trial. Mineral
oil is not an inert placebo and may independently increase
inflammatory biomarkers such as C-reactive protein (CRP) and
adversely affect lipid profiles. This potentially confounding
factor could have artificially magnified the apparent benefits
observed in the active treatment (EPA) group by creating a
comparator arm with worsened metabolic parameters. The
potential pro-inflammatory effects of mineral oil placebo
represent a significant limitation in interpreting cardiovascular
outcomes from these trials. Future hypertension-specific studies
should employ truly inert placebos (such as corn oil or olive oil)
or use alternative study designs to avoid this methodological
concern, thereby providing more accurate estimates of omega-3
PUFA efficacy independent of placebo-related confounding.

Conclusion.

This meta-analysis article indicates the possible application
of omega-3 polyunsaturated fatty acids (PUFAs), especially
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA),
as adjunctive supplements in the treatment of high blood pressure
and hypertension prevention. Randomized controlled trials
evidence continues to indicate that omega-3 PUFA lowering in
systolic and diastolic blood pressure is associated with small
margins of decrease in blood pressure especially in patients with
hypertension or those who are under high cardiometabolic risk.

Multiple complementary action mechanisms through which
the antihypertensive effects of omega-3 PUFAs might be
mediated have been identified to include the improvement of
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endothelial nitric oxide bioavailability, alleviation of vascular
inflammation, and the desirable regulation of lipid metabolism.
The extent of the blood pressure decrease is different in the
various studies, but the general trend of the effect is in support
of the population-scale benefit of clinical significance.

To enhance clinical guidelines, future studies ought to focus on
large scale, hypertension-oriented randomized controlled trials
that are standardized in protocols and have a clear definition of
blood pressure endpoints and long-term follow-up. Additional
attention to the personal patient-specificity, genetic modifiers,
and the sustainable resources of omega-3 fatty acids will also
increase the translational applicability of this area.
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