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(etdwjh wpnhwlwunipyniup

Uhpw-wunpwjhu hhjwunnieniiutiph (VUL) Ywufuwpgbdwu W pniddwt unp
dhgngubiph thuwpwinipp, stuwjwd wnljw dhengubiph [wju punpwunt, 2wpniuwynud
E duw| Ywpunpwgnytu pdolwlwu, unghwjwlwu b munbuwlwy  fuunhp (Maddox,
2024), pwuh np npwup pun punhwung dwhwgnypjwt b wiwpfuwnniwyniewu
w2tuwphnd  gpunbgunud Gu - wnwoht hnphgnuwlwup (Teshale et al., 2023, Di
Cesare et al., 2024). Cun npnd UU<-pnd  wuwjdwuwynpynpdwsd  Jwhbiph
dbdwdwutniypywt nbwpnud ywwnéwn U hwunhuwund nintinujht jupwdp b
upnwdlwup hubwpyup (Duan et al., 2021), npnug hwdwp Yytpoht tnwphubpht
uywwnynu £ Gppurnwuwpnwgdwu dhunnw (Antza et al., 2023):

UU<nph wwpengbiubinnhy dbfuwuphqdubph dwdwuwlwlhg nwnwitwuhpdwi
hpdwu Jpw nipdugdyl; G wjuy  hhjwunnuygjwu  pniddwt  wnwugpw)ht
ninnnipnuttipp, tbpwnyw Eunnpbijhw] nhudbniyghwih 2nynwip (Indranil Biswas
and Gausal A. Khan 2019, Das et al., 2023} wpbpnuljtpnwnhy thnthnfunieniutbpp
(Yang et al., 2023) L wywhy ppndpwgnjugdwl gnpdpupwgubph  Ywufunwip
(Passacquale et al., 2022) b wj: Cwwnuuwbu Yuwplunpdb| b hwwwgpbgwunwht
pipwwhwih nkipp  Jtipght  wwphutiph,  hwadh wntbing wjiu thwuwnp, np
Ynpnuwyppnwwihu  wwunbdhwihg  hbwnn gpwugdl;  Bu hbdnunwgh
fuwugqwpnuiubph Upwuwlwih wé, npnup bu JdGdwgunw U uhpw-wunpwhu
wwwwhwpubiph  hwéwluiwYwunygniup (Cheng et al., 2022): Wu wdbkup
dwwuwupnd £ unp  hwlwwgpbquumutph b hwlwdwlwpnhs  dhongubinh
untinddwu Ywplnpnipniup (Dwivedi & Pomin, 2020):

dwdwuwlwyhg hwlwepndpninhy  pbpwwhwih  nwqdwyjwpnyuu  dby
Yhpwnynn nbinkiph (Gelbenegger & Jilma, 2022, Hasanpour et al., 2023, Muravlev et
al., 2023, Bahit & Gibson, 2024, Barriuso et al., 2022) «nulyt uwmwunwpw» k
owpniwlynwd duw] Uuwhppup (hnpp nbnwswihtipp) (Spadafora et al., 2022):
huswbu Uuwhphup, wiuwtu £ wy fudph nbntpp qtpd sBU nipg Ynnduwyh
wqgnbgnipniuubphg U pun Upnwpwutbph Gypnwwlyuwtu Uunghwghwih ybpsht
wnyjwiutph, hwwnlwwtu Uuwhphuh Yppwnnwp  sh fupwfunwynd UUL-ph phipl
U dhohu nhulynud giniynn (Kim et al., 2019) wudwig, pwuh np wwwgnigyws k, np
wpntbwhnunigjwt nhulu wybhtu £ pwt Yuufuwpgbdwt wpryniiwyGunggniup
{Aspirin Should Not Be Recommended for Healthy People Over 70, n.d.): Uju wdbkup
untindnid £ wuhpwdbpnnyenit dpwlbint Ynnduwlyh  wqnbgnyeniutiphg
huwpwynphtu gtipd L pwgqiwynndwuh wgnnn nbn, npp Ypwguph wju ninpunnud
Gnwd pwgn:



Wu wnnuiny d6d npwnpnigjwu G wpdwiwund  pnwuwlwt dwgdw
dhongutipp (Chaachouay & Zidane, 2024), npnup wwpniwwlybind wnihdGuniutip,
wuwmnghwuubp U w) Yeuuwpwuwlwu wynhynipgjudp odnydwd dhwgnieyniutbp
gnigwpbpnud Gu hwlywhhwbpwbughy, hwlwwgpbgquuwnwihu,
hwlwhhwbphwhnbdhy (Shah et al., 2020), hhwnghytdhy wgnbignigniuutip (Igbal
et al., 2023):

Pnwwlwt dwqdwup tdwt wgnbgnipjwdp, wpryniuwybn  dhongubipnh
pwgwhwjndwt b nwnutwuppdwt Gwywwwynyd dbp punpniginiup Ywog wnwy
Pwituh unynpwlwuph wwninubph  Jpw: Nwpqupwujws E, np Pwibup
unynpujwuh wwninubpp odnyws Gu pwwn hwpnwn YEuuwpwuwlwu wynpy
dhwgniyniutbiph Yugdny (Sokdt-tetowska et al., 2020), npp wwydwuwynpby £ wyu
pnyuh  pwgdwynniwuh  nbnwpwiwywu  hwnlnggniutbpp: Lepwnjwy'
hwlwopuhnwuwnwiht, hwlwpnppnpwiht, qupybpwlwhu Gupnwdp L pniup
Ywpguwynpnn, niphyngniphy hwunynipiniutbpp (Kirakosyan A. et al.,2008, Kelley
DS et al., 2018, N. Pereira et al., 2019):

Pwih ynh$bunutpny U wuwnnghwuubpnd hwpnwwm Yugdp, dwntwupna §
ytpohtuhu htwpwynp hwlwwgpbquunwht  hwwnlnigyntup, hhdp punniubing
udwu Ywqind dh pwpp pnyubph hwdwp ywpwgpywsd  hwlwppndpnnpy
wagnbgnieiniup  (Boji¢ et al., 2019): Pwijh hwYwpepndpnnhy wgnbgniejwu
pwgwhwjwnnuip, npw  hwlwhhwbpunbughy,  hwlwhhwbphwhnbdhy L
hwlwpnppnpwjht wgnbgnigniuubph htinn dGywntn, Ypwgh Unp hbnwulwpubp
UUL-ph pniddwt b uwujuwpgbipdwt hwdwp funuinnwiuwhg dhongubiph dywydw
L ubpnpdwt hwdwp:

Lhunmwgnunieyut tywwwlp b juunhpubpp

Lhwnwgnunipiwt  tywwnwlu £ hwunhuwgl]  nwnWduwupplp Pwitup
unynpwlwth  wwniubph  pbnupwtwlwy  wlynphdneniup’ quwhwnbing
wwnwmubiph wagnbgnyeiniup UUL-ph nhuljh gnpdnt hwunhuwgnn gnigwuhubiph
Jpw b dowyb| wwininubphg unp nbnwalbh unwgdwtu  nbutnnghwlwu
dnwnbignuip:

LGnmwgninnipjwt twwwnwlh ppwlwiuwgdwu hwdwp wnwe U pwoyt
htwnlywy funhpubipp’

e fowpd pwjh hwlwwgpbqwunwiht wlwhynyeut  nwnwWtwuhpnud,
dphwdwdwlwy wpwiu hyhnwht Juadh b hndnghunbhth  pwiwlwywu
nbnwowndbiph quwhwudwdp' Ywdwynpubph opowtinud,

e Puwihg [hndhp thnont unwgdwtu nbjuuninghwwu gnpdpupwgh owunhdw)
wwjdwuubph dowynwd b unwunwpunwynpnud pun wunnghwubph,
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e Puwjtup unynpwlwuph wwniubphg unwgwsd |hndhp thnont wgnbgnigjwu
quwhwwnnu® wnubinubiph nuinbnught wppw opewtwnnyejwu Ypw' unp hotidhy
fuwugqupdwt wwydwuubpnud,

o Unwgyuwd thnont  wgnbgnygjwdp  Yeunwuhubph  hwdwlwpguw)hu
qupytpwlywihu  Gupdwu L upwph  YSYdwu  hwdwjuwlwuniejwu
donwnhunwpynud,

e Lhndhy thnont hwlwpnppnpwiht wgnbgnigyut guwhwnnd® wnubwnubph
wlwiuoh  pupnny  Jdwlwdjwd pnppnpdwt  dnnbnd’ Slwpwlww
thnthnfunigyniuubiph nhnwpldwu hhduwynpdwdp:
<hEwmwgnuinipju ghnmwljwi unpnypep
Lwjntuwpbpdwsd £ Pwituh undnpulwuh wywuninubph hwwwgpbgwinmwiht

wgntgnueniup, npp hhduwynpdb| E Yuwdwynpubph wpjwi udnpubpnud ybpohuhu

Ynndhg  epndpnghutbiph  wgpbqughwih  wdwhwninp,  epndpnghinubiph

wgnbqughwih  wpwgnueniup - U wgpbqughwihtt dwulwlgnn wlnhy

pnndpnghwnubph pwuwynieniup tjwgbigubint niuwlynigjwdp:

Pwgwhwjndwd L, np Pwih wunubpp fupwtnd tu  fjuwpwpjwd nintnh
wnniwdwnwlwpwpnuip, nph wwwgnygt b hwunhuwiund Pwhg unwgywd
(hndhy thnont' ninbinh Ybnlh  wbnuiht wpjwt  opowiiwnneiniup  fupwubnt
hwunlnipyniup:

Uz2luwwnwuph ghnwgnpstiwljuwy tywtwlnipyniup

Pwikuh unynpwlwuh wwinmubph hwlwwgpbquunwiht hwwnynyeniup hhdp
E hwunhuwund wnwowpybint wju, npwbv hwwwgpbquunmwht  dhongubip
unbindbint wnpnipt Jdhohtt b gwdp nhyh fudph hhjwunubph prddwu b
Ywujuwngbidwu hwdwp:

Pwbuh unynpwlwuh wwniqubph ninbn-wunpwht  wlwhynyeniup, npw!'
qunybpwyuihu dupnuit hotigunn,  hwlwhhwtipihwhnbdhly, hwlywpnppnpwht
hwwnyeniuubiph htwn deywbn hhduwynpnud £ npwuhg unwgywd thnghy thngnt
hhdwt Jpw unp dhongubiph unbindnuwip, nph Yhpwnnip Yuwwunh fuwhwudws
ninbinh wnwu ppowtiwnnyut hmbwupubiph Ywufudwut nt yEpwgdwnp:



Uwnbuwfununipjwt twjutwlwu thnpdwptunipiniu

Uwnbuwununipgjwu ndyuiubpp giynigyt) Gu «Hnbph unbnddwt wnwoptpw-
gp bwhuwgdnuihg dhusl uwywnnuwi» 2022p., «dniuyghntwy utunh 31-nn, 32-pn L
33-pnp, «Cwj b hwnwugh nbnupwuubph»  dhowqquiht  Ynudbpwuuubpnud:
Uptuwwnwuph wpryniupubipp puuwnyyt) Bu «&w) nbnwpwutbph wunghwghwjh»
uhuwnnul: UnbBuwtununipjuu thnpdwpuunieniup Yuwjwgt b U. <Gpwgnt wuywt
ENMPLh «Shuwlwu pdoynipniu» thnpdwghunwywu hwuduwdnnnyh thuinpht b
hwuwnwwndt) b ghinwynnphuwghnt funphpnny (wpdwuwgpnyeynu phy 1, 03.
<nibhup 2025p.):

Lpwywpulndubp

Ppwlywuwgyws nwnwuwuppniygywt  wpryntupubpp - wpnwgnusd  Gu 7
hpwwwpwlgwsd  ghuwlwl  wouwnwupubpnd® wnbnwlwu b onwpbpypyw
ghunwpd2qulut ywppbpwlywuubpnud, ghinwdnnnyubiph Uynpbipnud:

Uwnbuwfununipywtu Yunnigwépp b swjwip

Uwnbuwfununyggniup swpwnpwd b hwybptu Ggynd' 129 Lo dwdwnd b
pwnugws £ htnlyw) hhduwlwu pwdhtubphg' Ubpwdnyeyniu, gpulwunipiwl
wluwnly, hbwnwgnunypyut Unep b depnnubipp, hinwgnninigjwu wpryniupubpp
L npwug plbwpYynuwip, wdihnthnud, Ggpuwlwgnyniutbp,  ogquwgnpdywd
gpuywuntpiwt guwul (242 hnnul): <Gwnwgnuniejwu wpryntupubipp b Yenpndywd
wnyjwiutpp ubpyuywgdws tu 39 uwpny b 3 wnnwwyny:

<6ESUR2NSNha3UL L3NkEL bU UbMNILENE
Lhnmwgnunnipjut twwwnwlh hpwlwiwgdwu W fuunhputiph msdwu hwdwp

Yhpwnyty U

e Zlwlwgnnn wgnpbgndbunphwh dbaennp’ wuininubph  hwwwgpbquunwiht
wywhynipjuu  quwhwwndwt  ywwwyny, Ywdwynpubph  opswtnud,
wwnwmubiph punniunwhg 3 b 5 dwd wug (Heimgartner et al., 2021):

e Sdbpdtunwwhy  Yninphdinphly  dbennp’ wwnnubph'  funbunbphup
pwuwlwlwu ywpniwynipjwl Yypw niubgwsd wgnbgnipjwt npnadwt hwdwip,
Ywdwynpubiph o2powunud, wuinninubph punniudw 7 U 14-pn opbtiphtu (Kajeiou et
al., 2023):

*  Shgbipng $nudwn opuhnwquiht dbpnnp, wphgihgtiphnubph putwlulw
wwpniwynipwt  Jpw  nibgwd  wagnbgnuygiwt npnpdwu hwdwp,
Ywdwynpubph opswund, wwnninubph punniudwu 7 W 14-pn opbiphu (Nakamura
et al., 2015):



o Ulgbltpwwnnp  punpnnuyuwt  nbnbpgbunwht b hGnnly  punpnnuijwu
ntwbipgbuwmwihu deennubipp, pwpdp fuwnyewu hwynwnpunbhuubph (PRul) b
gudn fuinnypjwu (hwnwnpubhuubph {(8huL)-pp pwuwluywu
wwpniuwynigywt npnodwu hwdwp, Jwdwynpubph opswunid, wwninubph
punniudwt 7 U 14-nn optipht (Ueda et al., 2003, Yano et al., 2019):

¢ Phdhynuihubugbntwiht hdnitundbipdbunwhu wuwhgh dbpnnp’
hninghunbhth  pwlwlwlywt  wwpniwynigjwt  npnodwt hwdwp
Ywdwynpubph opowtnud, wuinninubiph punniudwu 7 L 14-pn opbiphu (Suen et
al., 2022):

e Uwnbgdwdp snpuwgdwu bnwuwyp' wwninubphg |hndhp thnone unwgdw
uwwwnwyny (Nowak & Jakubczyk, 2020):

e Ununnpwlwihu dwgbpwghwh b Ynuubpughwih dpnnubpp’ wywninubiphg
wmwppbip nwdgqudpubinh unwgdwu uwywwnwyny (Abubakar & Haque, 2020),

e Uwbhuipndnuiindbnphly bnuuwyp' wunniqubph wwppbp (ndwdquépubipnud b
(hndhy thnond wuwnnghwutbph pwiwlwlwt wwpnibwynyeywt npnadwt
Uwwinwyny (Zykin et al., 2018, Saha et al., 2020):

* Lwgbp-nnup  hnupwgwihnipjwt  dbpnnp’ Pwih jhndhy thngnt  ninbin-
wunpwht wlwhynipjut pwgwhwndwy tywwnwyny (Allen et al., 2020):

e Ny pudughy «tail-cuff» dbpnnp’  wwniubph  hwlwgbptuondwihu
wgnbgnipuu nwnwWuwuhpdwt tywwwyny, wnubinubph Yhpwndwdp (Wang
et al., 2017):

e UnUbwubph  wlwueh puhinny  Jwlwédjwd pnppnpdwt  dnnbp'  Pwih
hwlwpnppnpwjht wlnhynyut nunwdtwuppdwu hwdwp, pun pnppnpws b
hunwlun wlwugubph quuqyudtbph mwppbpnigwu npnadwt (Soliman et al.,
2023):

o Lhdwwnpuhlhu-tnight  ubplydwu  dbennp,  Pwijh  hwlwpnppnpwiht
wgnbgnipuu dLwpwiwlwu nunwtwuhpdwu hwdwnp (Cardiff et al., 2014):

LGnwgnunnipniuttip hpwlwuwgyb) 6u pyny 9 Ywdwynpubiph (wpwywu b
hgwlwu ubinh, 34-68 wnmwpbljwu) wdpnnowlwu wnjwu Yhpwndwdp:

Pnpdbpnud oquiwgnpdytip G pyYny 92 ubnwhwunttu, uyhwwl, wugkn wpnt
wnubiwn, 160-240 gpwd pwony: Unubiwmubph futwdpp U Yuwwwpdwd pninp
dhowdwinnyniubbpp  ppwlwiuwgyly o pun  YEunwuhubph  hbn Jupybnt
dhowggwiht unwunwnwubiph («Guide for the Care and Use of Laboratory Animals»,
8th edition, 2012)' hwdwdwiu EMPL tphlwih hwudtwdnnndh hwunwnwd
wwhwusubiphu:



Lhwnwgnunnipywt nduubph yhdwlwgpuwu dowynup hpwlwuwgyb) £
IBM SPSS Statistics 27 L Microsoft Excel 16.88 (Microsoft 365) &dpwgpbpny:
Unwgywsd ndjwiubpp ubpyuwjwgyws bu fudpwjhtu dhoht wndbiph £ unwunwpun
ufuwih (M £ SEM} inbupny: <tinwgnwnipjwuu wnyjwutph pwotudwt unpdwinyeniup
«4njdngnpny-Udhpuny» ptuwnny  uwnniwghinig htwin Uhpwnybp  &U
hwdwwwunwufuwtu  wwpwdbnphy phunbp: Uuwiu punpwopubph hwdwp
Yppwndty £ Unpninbunh - tsuhwtihoh - plynndwh - wwppbipwlp, — huy
Yuwwlgqwsd fudpbph hwdwp' Yuwwlgdws t-pbunp: SYjwjubpp hwdwnpdby Bu
Yhbwhwgpnpbt - tpwlwlwih - wnweht - whwh (o) ufuwip 0.05-hg  inpp
hwjwlwlwunygjwu nbwpnid:

<GSURNSNRE3UL UMM3NhLLLENE B4 HULS LLuurunhue

Puybup unynpuljwiih wyppnimbiph hwljwwqpbquinpught wqnbgnyeyuwt
munidwuhpnudp: Pwituh  unynpwlywuph  wuninubph  hwlwwgpbguiunmwht
wlywhynipjuu  nwnWduwuhpnwdp Jyugnd £, np wwninubipt wnwbdtwwbu
wgntgnieniu sniubt UW4db-ny dwuddwd wgpbqughwih gnpdpupwgh Ypw:
Uwlwiu wpswuwgpdt| £ Pwitup unynpwlwuh wwninubph' wpwiupnnuwpepeyny
dwlwdjwd ppndpnghnubph  wgpbqughwt  pulGbine wpunwhwjnywd
niuwynyeniup: <wdwdwiu  hbGwmwgnunnyggnituph - wpryniupnd unwigywsd
wyjwiutiph, Yuwdwynpubph Ynndhg 250 gpwd Pwituh unynpwlwuh wwniubnh
punniunwihg 3 dwd wug Ujwwnynd £ ppndpnghnubtiph wgpbqughwih
hunbuupynipjwtu (A6) udwqnd 40.217.02%-ny’  hwdbdwwn gpnulwu dwdh
nyjwiubiph (p<0.05): 5-pn dwdhy, phl, Uwwndb) b unyt gnighsh wd' 3-pn dwidp
uuwndwdp, uwlwju ppndpnghwnubiph wgpbqughwih punbuuhynigjwu tdugnuip
bnb b wybih gwdp, pwt hulhy wpdbpubipp' gheotiiny Ybpghtupu 29.84£3.38%-ny
{p<0.05): (pndpnghwnubiph wgpbqughwih wpwgnyeyniup - (MS) 3-pn. dwdhu
ujwgnui § 41.4+5.95%-ny (p<0.05)" hwdbdwwn hulhs wpdbpubiph: 5-pn dwdhu
epndpnghwntbnh wgnpbquighwih - wpwgnyegniup gpbipt sh thnfudnd U npw
ujuwgnuwip hwdbdwwn hubhs fudph Ywgdnd £ 39.29£4.79% (p<0.05): Puwjtup
unynpwljwup wwniubiph wqgnbgnijwdp wnwyli  wpnwhwjnjwd
thnthnlunigjniuubip Gu wpdwluwagpyb wgnbiqughwjht dwutiwlgnn
ppndpnghinubiph pwuwyh JGpwpbpw (AUC): huswbu thwuwmnud Bu thnpédbiph
wpryntupnud - unwgyws  wnyjwiubpp, wjuwbu, wgpbgqughwiht  dwuliwygnn
pnnipnghwnubinh pwuwlyniginiup 3-pn dwdhtu ujugnid £ 50.3+8.06%-ny (p<0.05),
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wwpniuwlynigjwup  Unyu  pwuwlnypjudp  wwninubphg  unwgywd 70%
Erwunjwiht indwdqywépnud:

Unwgywsd wnyjuiubpp dwwtwupnd Gu, np Pwih |hn$h thnoht Ywpnn &
hwunhuwtw] htnwuwpwjhu  nbnwél,  hush hpdwt  Jpw  hEnwgu
thnpdwpwpwlywu nwnwiuwuhpngyniuubipp wnubinubph Ypw'
hwlwgbpbugnuwjht, ninbn-wunpwihu b hwlwpnppnpwihtu, hpwlwuwgybght
htiug upqwd ntinwdluh Yhpwndwdp:

Buih wqnlignipynith wnblipbiph nubinuyghtt wpywt opgwbiwnnipyut b
qupypuwljught Etlzd'wtl ypw: Stnwiht nibnuiht wpwt  2powtwnnipiwu
thnihnfunyegniuubiph Jpw' Pwibuh  undnpwlwuh  (hndhp thnone wgnbgnigjwu
nwnutwuppnipjut  pbpwgpnd,  unpdwh  wwjdwuubpnud, dbg  shwonnybg
ghwuglb] nibnwiht wpwt  opgwtiwnnieiwy  ophtwswth  thnthnfunyeniutbn:
Wuwbu, hnbhihquwp 2.5 g/yg ubipnpnduwjuwiht ubpwpynwip sh ninblgynw
yhbwlwagpnpbu hwdwuwnh thnthntunigyniutubpny, npnup  ubpdniddwt tnwppbip
dwidwuwlwhwwinywsubipnd dhdjwughg wnwppbpynud Gu ng dhwjt pwuwlwwbu,
wj| bwb wgnbgnigjwi ninnywdniejwdp:

Llwip 4. Puith thndpy thnont (2.5q/4q, t/n) wqnbignipiniip (%-ny) wnbubpbipnh ninbinh
(pbnuypt wpywt ypswbwnnppwt dpw' ULLR Guwwdwtl wuydwlbbpnd (n=8,
MESEM)

* - p<0.05(bpwlipughts wpdbpubiph hwdbkdunp),
** - p<0.05 (ULRL2 unydwl hwdkdunp),
UL LR-wy punhwiinip puught quplbpwly

Uhwugwdwju wj| wwwnlybip £ gpuugynud ninbinujht wpjwt opsuwnnigjwu
juwuqupdwt  wwjdwuubpnd:  huswbu  Jyugnd  Gu Yuwnwpdws  thnpédbiph
wpryntupubpp wnubnubph we punhwunip puwjhu qupytipwyh Yuwwnwhg hbwnn,
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Gpp gpwugynwd b ninbnuiht wpjwt opowtwnnipjut ujwgnd 31.07£3.96%-ny
(p<0.05),  Puwitth  undnpwlwuph  jhndhihquinh - 2.5q/4q  nbnwswihng
ubpnpnywiuwihu ubpdnidndu ninkygynwd & fuwhwudws wpjwu opgwiiwnnie)wu
Ytpwywugunwing: Uju wwydwutubpnwd  Pwibuh undnpwlwuh (hndhihqugywd
wwninubphg  unwgyws nwnyeh updwd nbnwswihng ubipdnwnuihg  hbiwnn
wpdwluwgpynud E nbinuiht nintnwiht wpjwi 2powtwnniejwi hbGinghtunb wé, npp
yhtwlwgpnpbu hwjwuwnh gbpwquiugnud £ hobidhly gnigwuhop ubpdniddwt 30-pn
pnwbht' 13.6£5.19%-ny (p<0.05): Nintinwiht wpwl 2powitwnniEwl widwl
dhundp  owpnitwyynd o ywhwywudtp b ubpdndnwdhg 80 pnwyb  hbunn
ypdwlwgpnpbt hwdwuwnp'  gbpuquugnd | fuwhwudwd ninbnuiht wnpwu
2nowtwnniniup 33.8+6.06%-nY: Nipwgpwy k, np ubpdndnidhg 90 pnwt hbwnn,
ninbinwjhu wpjwu 2pswlwnnieiniun, ny dhwju wdpnneniejwdp YyEpwlwuguynid k,
w)| unwgdwd wpdbpp gbpwquugnd b ohotdhYy gnigwuhop' 40.04£12.51%-ny
{p<0.05), gtipwquugtn wuqwd wuqud Gulbunwhtu gnigwuhop:

<hdp punnuiubind wit hwuwnp np ninbnuht wppwt gpowtiwnniejwu
fuwthwudwu nhulyh gnpdnt £ hwunhuwund gbipgugnudp, nunwitwuppybg Pwitup
unynpuljwih wanbignipiniup quplytpwluwihtu dupdwt ypw:

Lwdwdwju  unwgywd  wndwubph, unyu  npbnwswihng - Pwibuh
unynpwlwuh fhndhhquwh  ubpnpnwjuwih ubpwpynwihg 10 pnwb  wug
uywwnynuwd £ uhuwnihy qupybpwluwiht updwu ujwgnid, npu hp wnwybijwgnyu
wpdbipht £ hwuunwd 40-pn pnwbhu, Yuwagdbing 15.3%: 40-pn. pnwbhg  hbiwnn
uphuinnhly  quplbpwluwiht dupdwlu  wpdtpubpp  Gqunnd B JGpwnwintw
Glwybwnwiht wpdbpht, uwluwju wuqwd thnpsh wjwpunptu' 90-nn pnwbhu
owpniiwlnd  Gu jhukp wdbh uwjwq, pwu thnpdp  deluwpyht  gpwugdus
wndbipubpp:

Tthwuwinihly qupybpwlwiht duodwt  hnthnfunyejniiutinh nhunwpydwu
wpryniupnud - wjwing  nupdwy, np o Pwituh  unynpwlwuh  hndhihwgywd
wwninubphg unwgywd ndnyph ubpnpnwitiwihu ubpwpynwihg hnn - wju
ujwgnu &, hwuubing wnwybjugnyt tjwqdwu 20-pn pnybht' Yugdbing 14.2% L
wwhwwuynwd £ Guybunwihu wpdbiphg gwdn unyuhuly dhus 90-pn pnwtit: Upuinh
yoydwu hwdwhuwlwunyewu thnthnfunyeniutbpp, htnbnd Gu uhunnhy b
nhwuwnnihl duodwt hnthnfunyeniiutpphu: Wuwbiu, Gl uhuinnhly b nhwuwnnihy
duonuiubiph  wuynwubipp gpwugynud Gu ubpdndnuwihg 20 pnwb wbg, www
ubpdnddwu  40-pn pnwbhu, hwwlwpwp npwbu pwt h o Wwnwufuwy'
uywwynuw £ wnubinubph upinp YSYdwu hwwjuwlwunyeiwu wé 6.8%-ny, npp
hwuunud £ hp wnwybjugnyu wahtu 50-pn pnwbht’ Yuqdbing 7.6%: <Gunwgqunud
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dwdwuwl] wnwowgwd wquun nwnhlwubph wnwowgdwdp: Uhusntin, Pwh 0.9
g/4g nbnwswihnyg hndhhquwph  uGpnpnwiuwiht Gpwpynd unwgud
Yuunwuhubph pnppnpywd wywusubpnud® h hwdbdwwn $hghninghwlwu ndnye
unwgwd fudph' pwgwlwind Bu hbuph wpunngp, Enghtundhjwiht nbwyghwu b
(Gynghwubiph ubipwnnuwubpp:

Wuwhuny,  thnpduwlwunpbt hpwlwiuwgyws  hGwnwgnunniyeniuutipp
thwuwnwgh hwuwnwinbght dbp Ynndhg wbuwywunptu hhduwynpyws huwpwynp
htnwulwpubpp' uppwn-wunpwihu hhdwunniegniuubph Ywufuwpgbdwu hwdwp
wpryniiwybn b wudunwug dhongh unbinddwt hwdwp' Pwihg Unp nbnualp
dowlynudp, nph hwdwp pwgwhuwjnybght hwlwwgpbgwuwnwiht,
hwlwqgbpauonidw)ht, hwlwhhwbphyhnbdhl, ninbn-wunpwhu L
hwlwpnppnpwjhtuu wgnbgnieniuutipp:
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tRruuwusnkr@-3nkLuer

. Muwpqupwudwsé £, np Pwikuh undnpuluuh wwninubpt pulyénd  Gu

Ywdwynpubpp' wpwfuhnnuwpereyny dwlwdédws pnndpnghwnubph
wgnbigghwih gnigwuhgutipp (epdpnghwntiiph wanpbqughwih wpwanueniup
41.4%ny,  ppndpnghntbph UYnndhg  wgpbqughwiht hwlwgnbnt
niuwynypjuup 40.2%-ny U wgpbiqughwijht dwutwlygnn ppndpnghwnubph
pwuwynyeiniup  50.3 %-ny), husp YyYwynuwd £ npwiug  hwlwwgpbguunwihu
wlwnhynipjwi dwuhl:

. Pwjtup unynpulwuh wuwniqubph wgnbgnuejudp’ Yudwydnpubph  wpjuu
(hwhrnwihtu Ywqgdh thnthnfunyeniuutph nwnwduwuppnudp Jyugnad £, np
wwnmubph wnbgnyejudp gpwugynd Gu funfGuinbphth pwuwlh b gwdp
funnipjwt |hwynwpnnbhuubph (8tul) dwywpnuwlyh  hebignd (8.1 %) L
wphgthgtiphnutiph pwtuwlwlwu wwpniuwynipywu tywgnid (21.01 %):

. Uowlyt) b ppwlwiuwgyb| £ Pwitunt winninubiphg |hndh snpugywsd  thnpnt
unwgnuwp, b gnyg £ wpydb, np wunnghwutubph ywpniiwynuyggniup funpp
uwnbgdwdp unwgywd thnantd (dg/100q) gipwquugnu | dbpwunjwihu (56.56
ug%) b bpwunpuiht (55.13 dg%) indwdqwdputipnid Jbpshuubiphu pwuwyhu
1.6 wugwd' hwoyupyywsd pun 100 gpwd pwnd wwnnh:

. Lwynuwpbipgt) £, np wnubwnubphu Pwih |hndh| thngnt 2.5 g/4g nbnwswihny
ubpnpnywjuwiht ubpdnwdnudp, nintlgynw £ ninbinh we punhwunip puwhu
qupybpwlyph  Yuwnwing  fuwhwudwd  nintnh wbnujht - wpniiwhnuph
punbjwydwdp (40.04 %-nd):

. Muwpqupwuyws k, np wnutinubpht Pwitunt ynniubph (hndhy thnont 2.5 g/4g
nbnwswihny  ubpnpnuiuwght ubpdnwdnudp bwywuwnnd | quipybpwlwiht
dupnuip punuypwgpnn  gnigwuhoubph  ujwgbgdwup, hobgubiny’  uhuwninghy
qunybpwluwht dupnwdp 15.3 %-ny, nhwuwnnihly, qupybGpwluihtu dugnwip 14.2
%-ny L npwiughg wdwugdwsd dhohtt qupybpwlwiht dupnuip' 14.7 %-ny:

. Uwwgnigyl) £, np wnUtnubppt vwnbgdwdp-snpugdwt Bnwuwyny
unwgywd Pwbunt wwnnubiph thnont 0.9 g/l4g ubpnpnywjuw;hu ubpwpynwiu
ninblgynud L hwlwpnppnpwiht - wgnbgnigjwdp, husp hwunwngb) |
pnppnpdwU  gnpdplpwgn  punypwgpnn dUwpwuwlwu  thnthnfunyeiniuubnh
Jwufudwdp L pnppnpwd  wlwush  qwugwsh  hnppwgdwdp’ L
hwlwwwunwufuwuwpwnp  pnppnpdwd  wlwugh quugwsdh  ujwgbgdwdp'
47 11%-ny:

. Pwiiunt wwninubph  hwjwwgpbquuwnmwihu, hwlwhhwybpntughy, ninbn-
wunpwihtu, hwlwhhwbphwypnbdhy, puswbu  twl  hwlwpnppnpwiht
hwwlnygniuubipp hhdp Bu hwunhuwund wnwewnplybint wju npubu wnpjnip!
wujwnwtg, hbnwuljwpwiht  dhongubph  unbnddwt'  uhpw-wunpwihu
hhjuunnigjniiutiph Ywufuwpgbpdwt W hwdwihp pniddwt bywnwyny:
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Llamunan Knapuk MkptuyesHa
BJIMAHUE NNOA,0B BUILUHWU HA dAKTOPBI PUCKA CEPOEHYHO-COCYAUCTDbIX
3ABOJIEBAHMiA

Pesiome

Mounck adbheKTUBHBIX CPeAcTB NMPOMUIAKTUKN U IEYEHUA CEePAEYHO-COCYANCTBIX
3abonesaHunii, KOTOpble 3aHMMatOT OJHO U3 BEAYLLMX MECT CPEAU NMPUYUH CMEPTHOCTH
U XapaKTepu3yroTCA YCTOWUNBON TEHAEHLMEA K POCTYy, OCTAeTCA aKTyabHOW 3ajadveil
meauKo-buonorndeckont Haykn. B cBAasu ¢ atum nnogbl euwHu (MB), 6oratble
OMONOrNYeckn aKTUBHBIMU COEAUHEHUAMM, OblNM M3Yy4eHbl Kak MoTeHUManbHbIH
UCTOYHUK AnA pa3paboTku NepCrneKTUBHBIX CPEACTB KOppeKkuun hakTopos pucka
pasBUTUA cepAedHo-cocyaucToid natonorun. C ykasaHHON uenbto 6bino uccnefosaHo
BNMAHWE NJOLOB BULUHW Ha MpOLECC arperauuu TpombOUMTOB W MoKasaTenu
aunupHoro ofmeHa 340poBbix AobpoeonbLeB, 3dhexTbl NMOUIN3NPOBAHHOMO
nopoLlka MNOAOB Ha KPOBOCHabMeHMEe W CUCTEMHOE apTepuaibHOe [AaBieHne
3KCMEPUMEHTANbHBIX HUBOTHBIX, & TaKkke W3y4YeHO €ero NpOTUBOBOCMAIUTENbHOE
neicreume.

U3yuenue eamanua B Ha arpernpyemoctb TpoMOOLMTOB LieNbHOW KPOBU METOLOM
MMMEJAHCHOW arperomMeTpun MO3BONMAOC BbIABWTL aHTUArperaHTHoe AeiicTsue
uccnepyembix nnofos. Tak, yepe3 3 uyaca nocne npuema 250r ceemux [1B 6bino
3apErucTpupoBaHO MNOAABNEHME Mpouecca arperaumv  TPOMOOUUTOB, O 4Yem
CBUAETENBCTBYIOT TMOHWMKEHHbIE TOKasaTenell Kak WHTEHCUBHOCTM W CKOPOCTU
arperauum, Tak W KOnMuecTBa TPOMOOLMTOB, YYacCTBYIOLWLMX B  arperauuu,
cootBetcTBeHHO Ha 40.2+7.02, 41.4+5.95 u 50.3£8.06% no cpasHeHnto ¢
KOHTPONBbHBIMU 3HavYeHUAMU.  JanbHellunili MOHUTOPUHT yKasaHHbIX MapameTpoB
nokasan, 4To HabngaeTca NocTeneHHoe UX BOCCTAHOBNIEHUE, OAHAKO Jame yepes 5
yacos nocrne npuema B arperauna TpomMbOLMTOB MO CPABHEHUIO C NCXOAHBIM YPOBHEM
NpoTeKaeT C MEHbLLEH BbIpaXeHHOCTbIO (MHTEHCMBHOCTL arperauun Ha 29.84+3.38%,
ckopocTb arperauun Ha 39.29+4.79% konuuectso TpOMBOLMTOB, y4acTBYHOLLUX B
arperauuun Ha 36.18%7.81%).

Wccnenosanue nokasateneid IMNUAHOrO Npodinna Kpoeu JOOPOBOMBLEB MOKa3ano,
uyto nocne 14 pHeii nocne exepaHesHoro npuema 250 r ceemux B Habnopaetca
BbIpaMEHHOE YMEHbLLEHWE COAEPNaHUA TPUIMULEPUAOB, KOTOPOE K  KOHLY
UCCIEfyeMOro  Cpoka Hab/lofieHNs OKasanoCb HWME WCXOLHOrO 3HauyeHuA Ha
21.01£9.25%. OpHoBpeMeHHO ObINO OTMEYEHO W CHWMKEHWE YpOBHA obLlero
XOnectepuHa W NUMONPOTEMHOB HW3KOW nnoTHoctv Ha 8.1£3.30 un 8.114.24%
COOTBETCTBEHHO MO CPABHEHMIO C TEMM 3Ke MokasaTenamu o npuema [1B.

lMonyyeHHbIe AaHHbIE MOCAYXWIM OCHOBOW ANA MONyYeHUA NMOUAN3NPOBAHHOTO
nopowoka [1B un wnccneposaHma ux LepebpOBacKYNAPHOW aKTMBHOCTM rnocne
CTaHJapTM3aLMKU No cofepHaHuto aHToumaHos (89.76 mr/ 100 r MB).
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B onbitax ¢ uccnenosaHuem nokanbHoro mMosrosoro kpoeotoka (JIMKT) kpbic
METOJOM nasep-gornneposckoil cnoymetpun Obina BbiABneHa cnocobHocTb [1B
CTUMYNIMPOBaTb KPOBOCHaDMeHWe Mo3ra B YCNOBMAX OCTpoW uwemun. Tak, eciu
BHyTpubprowmHHoe (B/6) BBEAEHWe nuochunmsata (1B B gose 2.5 r/kr B Hopme He
COMPOBOMAANOCH CTATUCTMYECKU  3HAYMMbIMU  CABUraMy  PErMCTPUPYEMOrO
nokasatend, TO B YCMOBUAX HapyLUEHHOrO KPOBOTOKA, BbI3BAHHOTO  OKKIHO3Mel
npaeoii obLLell COHHOI apTepum, Korpa otmevaetca cHuxerue JIMKT Ha 31.07+3.96%
Mo CPaBHEHWUIO C UCXOZHbIM ypoBHeMm, BeepeHue nuocpunusara 1B B Tol e posze
conposoxganocb poctom JIMKT, sHaueHune kotoporo Ha 90-ii MuHyTe akcnepumeHTa
npeebIWwano uiemnyeckuii nokasartens Ha 40.04+12.51%.

Mpu unsyyeHun acpchektos B Ha cuctemHoe apTepuanbHOE [aBAEHUE Y KPbIC
HeuHBasuBHbIM |, tail-cuff’ meTogom 6bIno ycTaHoBneHo, yTo nocne B/6 BBEAEHUA
nvodomnunsata B B go3e 2.5 r/kr Bo BpemeHHoM nHTepsane 20-40 MUHYT aKkcnepumeHTa
OTMEYaeTCA MOHMKEHNE KaK CUCTONMYECKOTrO, Tak N ANACTONNYECKOrO apTepuaibHOro
JaBneHunii cooTBeTCTBEHHO Ha 15.35% 1 14.2% no cpaBHeHWIO ¢ UCXOAHBIM YpoBHeM. K
50- MUHYTe aKcnepuMeHTa C HEKOTOPbIM OTCTYMOM OTMEYaeTcA U YBenuueHue
YacTOTbl  CEpAEeYHbIX  COKpalleHWd, TMNPEeBOCXOAA  KOHTPONbHHOE  3HaueHue
uccnepyemoro nokasarensa Ha 7.6%

MpvHMMaA BO BHUMaHWE BAHOCTb PasBUTUA MOCTULLEMUYECKOrO BOCMIANEHNA, Kak
OJHOrO U3 KNIOYEBbIX 3BEHbEB MLUEMMYECKOrO Kackaaa, Obino M3yYeHO TakKe u
npotusoBocnanuTencHoe geiicteue [1B. B mMopenM WHAYLMPOBAHHOrO KCMIONOM
BOCMaleHNA yxa Kpbicbl, ObINo ycTaHOBNEHO, 4TO Mpu B/6 BBEmeHUW nuodmunusata
nnogos B fose 0.9 r/kr oTmevaeTca npefoTBpaLLEHUE Pa3BUTUA KCUOMNOBOIO OTeka
Ha 47.11%, Tlpun sTom, No onucaHHOMy [AeWcTBUIO auocbuansat NpeBoCXoauT
aHanoruuHblii  acptpekt KetonpodpeHa, B/6 BBefeHue KoToporo nose 10Mr/kr
npepoTepaljaet  socnanedne Ha 35.7%. [lonyyeHHble  pesynbTatbl  6buan
noATeepHaeHbl MOPONOrMUYECKMMU JaHHbIMU, CBUJETENbCTBYIOLLMMU TOM, 4TO Ha
¢poHe npumenenuna B B Toii e [03VpOBKE B Oo4are BOCMaleHWA He HabniopatoTcs
BbIABNEHHbIE B YCNOBMAX KCUNOMOBOTO BOCMNANEHWA TaKMe W3MEHEHWUA, Kak
uHMNbTPaLMA NeiikouuTamMn U 303nHocbUnamm, JerpaHynALMA 303MHOUIOB, OTEK
CTPOMBI W FpaHynoLuMTapHas peakLua BOKPYr COCOYKa.

Takum obpasom, pesynbTaTbl WCCNELOBaHWA NOATBEPAMAM HALUM  UCXOAHbIE
no3vUMM  OTHOCUTENBbHO noucka 3adherTuBHOro U besonacHoOro cpeacTea AnA
NpobMNakTMKN  CepAEYHO-COCYAUCTbIX 3aboneBaHnii Ha OCHOBE TMIOAOB BULLHM,
obnajarolnmx  aHTUArpPeraHTHbIM, TUMOTEH3UBHbIM, rUNOANMUEMNYECKUM,
LepebpoBacKynAPHbIM M MPOTUBOBOCMANUTENBHBIM AelCTBIEM.
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Shamilyan Knarik Mkrtich
EFFECTS OF SOUR CHERRY FRUITS ON THE RISK FACTORS OF
CARDIO-VASCULAR DISEASES

Summary

The development of effective agents for the prevention and treatment of
cardiovascular diseases (CVDs) - the leading causes of global mortality with a
persistently increasing incidence, continues to be a major challenge in biomedical
research. In this context, Sour cherry fruits (Prunus cerasus) (CF), known to be rich
in biologically active compounds, have been investigated as a potential source for the
development of novel agents aimed at modulating key risk factors involved in the
pathogenesis of cardiovascular disorders. Accordingly, in volunteers were investigated
antiplatelet, antihyperlipidemic properties of fresh fruits and observed
cerebrovascular, antihypertensive and anti-inflammatory effects of freeze-dried Sour
cherry on rats.

The study of the effect of CF on whole blood platelet aggregation using impedance
aggregometry revealed a pronounced antiplatelet activity of the tested product. Three
hours after the intake of 250 g of fresh CF, a significant inhibition of platelet
aggregation was observed, as evidenced by a reduction in aggregation intensity,
aggregation rate, and the number of platelets involved in aggregation by 40.2 +7.02%,
41.4+5.95%, and 50.3 + 8.06%, respectively, compared to baseline values.

Subsequent monitoring of these parameters demonstrated a gradual recovery;
however, even 5 hours after CF intake, platelet aggregation remained less pronounced
than baseline, with aggregation intensity, rate and platelet count involved in
aggregation reduced by 29.84+3.38%, 39.29:£4.79%, and 36.18+7.81%,
respectively.

Evaluation of lipid profile parameters in the blood of volunteers showed that after
14 days of daily consumption of 250 g of fresh CF, there was a marked decrease in
triglyceride levels, which by the end of the observation period were reduced by
21.01 £ 9.25% relative to baseline. Additionally, reductions in total cholesterol and low-
density lipoprotein (LDL) levels were noted by 8.1+3.30% and 8.1+4.24%,
respectively.

These findings formed the basis for obtaining a freeze-dried cherry fruit powder,
which was standardized based on anthocyanin content (89.76 mg per 100 g of fresh
CF), and used for further investigation of cerebrovascular activity.
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In experiments evaluating local cerebral blood flow (LCBF) in rats using laser
Doppler flowmetry, CF demonstrated the ability to improve cerebral perfusion under
acute ischemic conditions. While intraperitoneal (i.p.) administration of freeze-dried
CF at a dose of 2.5 g/kg did not show statistically significant changes in LCBF under
normal conditions, in a model of impaired cerebral circulation induced by right
common carotid artery occlusion (resulting in a 31.07+3.96% reduction in LCBF),
administration of the same dose led to a 40.04 +12.51% increase in LCBF at 90
minutes post-injection relative to the ischemic value.

In the study of CF effects on systemic arterial blood pressure in rats using the non-
invasive ,tail-cuff’ method, intraperitoneal administration of the freeze dried fruits at
a dose of 2.5 g/kg led to a reduction in both systolic and diastolic blood pressures by
15.35% and 14.2%, respectively, within 20-40 minutes of the experiment. By the 50th
minute, a slight increase in heart rate was also observed, exceeding baseline values by
7.6%.

Given the importance of post-ischemic inflammation as a key component of the
ischemic cascade, the antiinflammatory properties of CF were also investigated. In a
xylene-induced ear edema model in rats, intraperitoneal administration of the freeze
dried CF at a dose of 0.9 g/kg prevented edema formation by 47.11%. This effect
exceeded that of ketoprofen, which i.p. administration at 10 mg/kg inhibited
inflammation by 35.7%. These findings were confirmed by histological data, which
showed that, under CF treatment at the same dose, in inflammatory area the typical
xylene-induced alterations such as leukocyte and eosinophil infiltration, eosinophil
degranulation, stromal edema, and granulocytic peripapillary reaction were not
expressed.

Thus, the results of conducted investigation confirm the initial hypothesis regarding
the potential of cherry fruits as an effective and safe agent for the prevention and
treatment of cardiovascular and cerebrovascular diseases, owing to their antiplatetet,
hypotensive, hypolipidemic, cerebrovascular, and antiinflammatory properties.
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