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STUDY OF THE PLEITROPIC EFFECTS OF SODIUM 2-((4-PHENYL-5-THIOPHEN-
3-YLMETHYL)-1,2,4-TRIAZOL-3-YL)THIO)ETHANOATE IN CONDITIONS
OF EXPERIMENTAL HYPERLIPIDEMIA

Actuality. Atherosclerosis remains one of the leading global medical problems underlying most cardiovascular diseases, in
particular coronary heart disease, hypertension, stroke, obliterating atherosclerosis of the lower extremities According to the World
Health Organization, cardiovascular diseases are the leading cause of death in the world: they claim the lives of approximately 17.9
million people each year, accounting for about 32% of all deaths. Of these, more than 85% are caused by myocardial infarctions and
strokes, most of which develop against the background of atherosclerotic vascular changes. In developed countries, atherosclerosis
occurs in more than 50% of men and about 40% of women over the age of 50, and this trend continues despite advances in prevention
and treatment. In Ukraine, according to official data of the Ministry of health, cardiovascular diseases account for more than 65% of
the mortality structure, and the number of complications caused by atherosclerosis is growing every year.

In this regard, an in-depth study of the mechanisms of atherosclerosis development and the identification of sensitive
biomarkers that allow not only early detection of pathological changes, but also accurate prediction of the risk of complications is
extremely important. Of particular value are so — called pleiotropic biomarkers-molecules that simultaneously reflect several key
pathophysiological processes, such as inflammation (CRP), activation of the hemostatic system (D-dimer), ischemic myocardial damage
(MV-CPK) and the functional state of the endothelium (eNOS).

In this context, given the significant hypocholesterolemic and hypotriglyceridemic effects found in the “leader compound”, as well as the
ability to increase the level of high-density lipoprotein cholesterol (HDL cholesterol), it is of obvious scientific interest to study the potential
pleiotropic effects of sodium 2-((4-phenyl-5-(thiophene-3-ylmethyl)- 1,2,4-triazole-3-yl)thio)ethanoate under experimental hyperlipidemia. In
particular, the study of its effect on key biomarkers of inflammation, coagulation state, ischemic myocardial injury and endothelial function
can reveal new mechanisms of action of the compound and the potential for its use as a drug for the treatment of atherosclerosis.

The aim of the study is to study the effect of sodium 2-((4-phenyl-5-(thiophene-3-ylmethyl)-1,2,4-triazole-3-yl)thio)ethanoate
compound on pleiotropic biomarkers under experimental hyperlipidemia.
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Materials and methods. The study of the biological activity of sodium salt 2-((4-phenyl-5-(thiophene-3-ylmethyl)-1,2,4-triazole-3-yl)thio)
ethanoic acid was conducted on 20 white nonlinear rats weighing 160-310 g, obtained from the nursery of the Institute of Pharmacology and
toxicology of the National Academy of Medical Sciences of Ukraine. Experiments were performed on the basis of a certified vivarium and
the Department of Clinical Pharmacy, Pharmacotherapy, Pharmacognosy and Pharmaceutical chemistry of Zaporizhia State Medical and
Pharmaceutical University. The animals were kept under standard conditions in accordance with the requirements of EU directive 2010/63/
EC and order of the Ministry of Education and Science No. 249 of 01.03.2012. Experimental hyperlipidemia was modeled by administration
of cholesterol and ergocalciferol for 5 days. Serum levels of eNOS (enzyme immunoassay), CRP, MV-CPK, and D-dimer (ACCENT-200
biochemical analyzer, corresponding reagents produced by Cloud-Clone, Cormay, and \ector-best) were determined.

Results. In the experimental hyperlipidemia model, a decrease in eNOS levels and an increase in CRP, D-dimer, and MV-CPK in rat
blood serum were observed, which indicated endothelial dysfunction, inflammation, activation of the hemostatic system, reduction of ischemic
myocardial damage, and thrombotic processes. Administration of sodium 2-((4-phenyl-5-(thiophene-3-ylmethyl)-1,2,4-triazole-3-yl)thio)
ethanoate significantly increased eNOS activity (by 236.46%), exceeding the effect of atorvastatin and improving the functional state of the
endothelium. The level of D-dimer when using the test compound decreased by 34.39%, which was more effective compared to atorvastatin
and indicated a decrease in the activation of the hemostatic system. A significant decrease in MV-CPK activity and CRP levels was also
recorded, which confirms reduction in ischemic myocardial damage and anti-inflammatory properties of the compound. Thus, the studied
compound shows pronounced pleiotropic effects, in particular, endothelioprotective, antithrombotic, metabolitotropic and anti-inflammatory.

Conclusions. The sodium compound 2-((4-phenyl-5-(thiophene-3-ylmethyl)-1,2,4-triazole-3-yl)thio)ethanoate exhibits pronounced
endothelioprotective and antithrombotic activity, which was confirmed by an increase in eNOS levels and a decrease in the D-dimer: Its
anti-inflammatory and reduces ischemic myocardial damage have been established. The studied compound was not inferior in strength
of pharmacodynamic effects to the reference drug atorvastatin.

Key words: 1,2,4-triazoles, hyperlipidemia, pleiotropic effects.
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JOCJIJKEHHS NJEVOTPONMHUX E®EKTIB HATPIIO 2-((4-®EHLJI-5-TIO®EH-
3-UIMETNU)-1,2,4-TPHA30J1-3-I)TIO) ETAHOATY B YMOBAX
EKCIIEPUMEHTAJIBHOI I'TIEPJIIIIAEMII

Bcmyn. Amepocknepos 3aaumaemocsi 0OOHI€0 3 NPOBIOHUX 2N0OANbHUX MEOUUHUX NPOOLEM, SIKA NeXHCUmsd 8 OCHOSI Olnbuocmi
cepyeso-cyOUHHUX 3aX60PI0BANDb, 30KpeMa iueMivHoi X6opobu cepys, incyrbmy ma nepugepudnoi apmepianbhoi xeopobu. 3a oanumu

. 240 ®itotepanis. Yaconuc Ne 2, 2025




Bionoria. ®Papmauin

Bcecsimuvoi’ opeanizayii oxoponu 300pos’s, cepyedo-CyOUHHI 3aX60PIOGAHHS € OCHOBHOK NPUHUHOIO CMEPIMHOCHI Y C8IMi: uWopoKy
6oHU 3a0upaioms dsicumms npubauzno 17,9 minviiona nooei, ujo cmanogums 6auzeko 32 % ycix eunaokie cmepmi. 3 nux nonao 85 %
ChpudUHeni came iHpapkmamu miokapoa i iHcyrbmam, OitbUIiCmy 3 AKUX PO3BUBAIOMbCS HA ML AMEPOCKAEPOMUUHUX 3MIH CYOUH.
V possunenux kpainax amepockiepos sunsiacmocsy nonao 50 % uonosikie i 6auzvko 40 % scinok sixom nonad 50 pokis, i ys menoen-
yis 36epicacmucs, nonpu ycnixu 6 npoginaxmuyi ma aikysauni. B Ykpaini, 3a opiyitinumu oanumu MO3, cepyeso-cyounni 3axeopio-
6AHHS CIAHOBIAMb NOHAO 65 %y cmpyKmypi cMepmHOCHi, A KilbKiCMb YCKIAOHEHb, 3YMOBIEHUX AMePOCKIEePO30M, WOPOKY 3POCMAE.

V 36 a3Ky i3 yum Hao36uuaiino 8adjciusuM € no2nubiene 6UBHEeHHs MeXaHizmie po3gumKy amepocKieposy ma GUAGIeHHs YYmiueux
biomapkepie, sKi 0aiomb MONICIUBICMb He JULUe PAHHLO2O BUABNEHH NAMONOIUHUX 3MiH, a U MOYHO20 NPOSHO3YEAHHS PUSUKY YCKIAO-
Henb. Ocobausy YinHicmy Maloms Max 36ani nAelomponui diomapkepu — MoneKyiu, AKi 0OHOYACHO 8I00OPAXHCAIONMb KilbKa KIIOYOBUX
namocqizionoziunux npoyecis, six-om sananenus (CPB), akmusayia cucmemu eemocmasy (-0imep), iuiemiunoco nowkooicenHs mio-
Kkapoy; (MB-K®K) ma ¢ynxyionanvruii cman endomeiiro (eNOS).

V yvomy xonmexcmi, 3 02130y Ha 6UAGLEHY Y « CNOTYKU I0EPA» ICMOMHY 2iN0XonecmepuHemMiymty ma 2inompuiiyepudemiuny o0iio,
a maxodic 30amuicme niosuwyeamu pieens xonecmepuny ainonpomeinie sucoxoi winonocmi (XC JIIBIL]), yinkom ouesuonuii Haykoguii
iHmepec cmMaHo8UMsb BUSUEHHs NOMEHYIUHUX Nielomponnux egexmie nampiro 2-((4-genin-5-(mioghen-3-inmemun)-1,2,4-mpuazon-
3-in)mio) emanoamy 6 ymMo6ax ekcnepuMeHmaibHoi 2ineprinioemii. 30Kkpema, 00CIIOHCeHHsL 1020 6NAUSY HA KIIOHU0SI OioMapKepu 3ana-
JIeHH3, KOA2YTAYIIHO20 CIMAHY, IUEMIYH020 NOWKOOICEHHS MIOKAPOY Ma eHOOmMenianbHol OyHKYIT Modce pO3Kpumu Ho8i Mexauizmu Ofi
cnonyku ma nomenyian ii eukopucmanms Ax bazamogaxmopnozo 3acoby npogpinaxmuxu abo mepanii amepockieposy.

Memoto docnioxcenns €: usuents Oii cnonyku Hampii 2-((4-¢henin-5-(miopen-3-inmemun)-1,2,4-mpuason-3-in)mio) emanoamy
Ha oKpemi nietiomponti OioMapKepu, 8 yMO8ax eKCnepuMeHmanbHol einepuinioemii.

Mamepianu ma memoou. /Jocniodxcenns 6ionoziunoi akmusnocmi Hampiceoi coni 2-((4-genin-5-(miogpen-3-inmemun)-1,2,4-mpua-
301-3-in)mio)emanoeoi kucromu npogedeno na 20 6inux Heniniunux wypax macoro 160-310 2, ompumanux 3 pozniionuxa Incmumymy
Gapmaronozii ma moxcuxonoeii AMH Ykpainu. Excnepumenmu ukonyeaiu na 6asi amecmoganozo 6igapiio ma xageopu KiiHiuHoi
¢apmayii, papmaxomepanii, papmaroenosii ma ghapmayeemuunoi ximii; 3anopizpkoeo 0eprcasHo2o MeouKo-ghapmayeemuiHo2o yHi-
eepcumeny. Teapunu ympumysamucs 6 CmaHOapmHux ymoeax, 32i0no 3 eumozamu Jupexmusu €C 2010/63/€C ma naxasy MOH
Ne 249 6io 01.03.2012. YV cuposamyi kposi suznauanu pisui eNOS (imynoghepmenmnuii memoo), CP5, MB-K®K i /[-Oimepy (6ioximiy-
nutl ananizamop ACCENT-200, sionosioni peacenmu supoonuymea Cloud-Clone, Cormay, Bexmop-becm).

Pesynomamu docniodcenns. Y mooeni excnepumenmanvroi einepuinioemii cnocmepieanocs snudicenist pienst eNOS ma niosuuyenns
noxaznuxie CPB, /[-oimepy it MB-K®K y cuposamyi kposi wypis, wo ceiouums npo enoomenianbiy OUc@YHKYiio, 3andanients, iuemiune
NOWKOOXHCEH L MIOKapOy ma mpombomuuni npoyecu,88edenns Hampito 2-((4-genin-5-(miogpen-3-inmemun)-1,2,4-mpuason-3-in)mio)
emanoany cymmeso niosuwgyeéano axkmusnicmo eNOS (na 236,46 %), nepesuwyiouu epexm amopsacmamuny. Pieenw /[-Oimepy 6 pasi
3acmocysanisl 0ocaioxcysanoi cnonyku suudicysascs na 34,39 %, wo 6yno epexmusniwe nopisuano 3 amopsacmamunom. Taxodic 3aghix-
cosano icmomue 3HudcenHsa axmusnocmi MB-K®K i pisus CPB, wo niomeepodicye smeHuen s iueMiuH020 NOWKOOHCeHHs MIOKapoy ma
npomusananbhi 61acmMueocmi cnonyku. Takum YuHoM, O0CTIOHCYBAHA CROIYKA OeMOHCIPYE BUPAXCEHT NEUOMPONHI epekmul, 30Kpema
eHOOMenioNPOMeKmopHy, AHMUMpPOMOOMUYHY, NPOMUANATLHY OTI0 MA 3MEHULYE TWleMiYHe NOUKOOIICEHHS MIOKAPOY.

Bucnosku. Cnonyka nampiro 2-((4-¢ghenin-5-(miogen-3-inmemun)-1,2,4-mpuason-3-in)mio) emanoamy 0eMOHCMPYE BUPAXHCEHY
eHOOMeNioNPOMeKmMopHy ma anmumpomMoOOmuyny aKmusHiCy, wo niomeepodxcyemuvcs niosuwennsm pieus eNOS ma 3nudicenmsm
J-0imepy. Bcmanosneno it npomusanaivhi 61acmueocmi, a makodic 30amuicny 3MEeHULY8amu iuleMiyHe NOWKOONCEHHs MIOKapOy.
3azanom cnonyka nposensc bazamogexmopiy nieiomponiy 0ilo, He NOCIMYRAIOYUCH eheKMUBHICTNI0 AMOPEacmamurLy.

Knrwouosi crosa: 1,2,4-mpiazonu, cinepninioemis, nielomponui egexmu.

Actuality. Atherosclerosis remains one of the leading
global medical problems underlying most cardiovascu-
lar diseases, in particular coronary heart disease, hyper-
tension, stroke, obliterating atherosclerosis of the lower
extremities (Binnuyk Ta iH., 2015; Mishra et al., 2025).
According to the World Health Organization, cardiovas-
cular diseases are the leading cause of death in the world:
they claim the lives of approximately 17.9 million peo-
ple each year, accounting for about 32% of all deaths. Of
these, more than 85% are caused by myocardial infarc-
tions and strokes, most of which develop against the
background of atherosclerotic vascular changes (Kawai et
al., 2024; Kazymyrko et al., 2022). In developed coun-
tries, atherosclerosis occurs in more than 50% of men and
about 40% of women over the age of 50, and this trend
continues despite advances in prevention and treatment.
In Ukraine, according to official data of the Ministry of
Health, cardiovascular diseases account for more than
65% of the mortality structure, and the number of compli-
cations caused by atherosclerosis is growing every year.

®diroTepanis. Yaconuc

In this regard, an in-depth study of the mechanisms
of atherosclerosis development and the identification of
sensitive biomarkers that allow not only early detection
of pathological changes, but also accurate prediction of
the risk of complications is extremely important (Mur-
phy et al., 2020). Of particular value are so — called
pleiotropic biomarkers-molecules that simultaneously
reflect several key pathophysiological processes, such as
inflammation, thrombosis, endothelial dysfunction, and
energy imbalance (Okyay, 2021).

D-dimer as a product of fibrin degradation is an indi-
cator of activation of Hemostasis and fibrinolysis, and its
increase may indicate a hypercoagulation state that con-
tributes to thrombosis against the background of athero-
sclerotic changes (Carolyne Elbaz, 2024). CRP, known
as a sensitive marker of systemic inflammation, plays
an important role in the formation of atherosclerotic
plaques and their instability (Kaptoge et al, 2010; Bele-
nichev et al, 2022). The indicator of energy production —
MV-CPK - is traditionally considered in the context of
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myocardial damage, but its changes may reflect deeper
disorders of cellular metabolism that accompany the pro-
gression of atherosclerosis (Farid Ghorbaninezhad et al.,
2022). Special attention should be paid to eNOS, a key
enzyme in the synthesis of nitrogen oxide (NO), which
regulates vascular tone, inhibits platelet aggregation
and counteracts inflammation. Decreased Enos activity
or expression is considered one of the earliest markers
of endothelial dysfunction, which is a critical stage in
the development of atherosclerotic lesions (Widmer et
al., 2014; Silva et al., 2006; Bonmap Ta in., 2019). The
study of the relationships between these pleiotropic indi-
cators — D-dimer, CRP, MV-CPK, and eNOS — allows us
to go deeper.

In previous work, we identified a “leader compound”
among newly synthesized thiophene derivatives of
1,2,4-triazoles, namely Sodium 2-((4-phenyl-5-(thio-
phene-3-ylmethyl)-1,2,4-triazole-3-yl)thio)ethanoate.
This compound demonstrated significant hypocholester-
olemic and hypotriglyceridemic effects, as well as the
ability to increase the level of high-density lipoprotein
cholesterol in experimental hyperlipidemia, as well as
very low toxicity (XinekoBemp, 2024; Khilkovets, Bilai,
2023). That is why the study of potential pleiotropic
effects is of obvious scientific interest, in particular,
the study of its effect on key biomarkers of inflamma-
tion, coagulation state, ischemic myocardial damage
and endothelial function can reveal new mechanisms of
action of the compound and the potential for its use as a
drug for the treatment of atherosclerosis.

The aim of this study is to study the effect of sodium
compound 2-((4-phenyl-5-(thiophene-3-ylmethyl)-
1,2,4-triazole-3-yl)thio)ethanoate ~ in  experimental
hyperlipidemia on pleiotropic effects .

Materials and methods of research. Studies of the
biological activity of the sodium salt of 2-((4-phenyl-5-
(thiophen-3-ylmethyl)-1,2,4-triazol-3-yl)thio)ethanoic
acid were conducted on the basis of the Educational and
Scientific Medical Laboratory Center with a Vivarium
of the Zaporizhia State Medical and Pharmaceutical
University. The center has certification from the State
Expert Center of the Ministry of Health of Ukraine (cer-
tificate No. 181/23), which confirms compliance with
the assessment requirements, and also certifies its tech-
nical competence and ability to perform measurements
in the field of legally regulated metrology. Additionally,
studies were performed at the Department of Clinical
Pharmacy, Pharmacotherapy, Pharmacognosy and Phar-
maceutical Chemistry under the supervision of Doctor
of Medical Sciences, Professor I.M. Bilay and Doctor
of Biological Sciences, Professor I.F. Belenichev, Head
of the Department of Pharmacology and Medical For-
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mulation with a course in Normal Physiology. Studies
of specific pharmacological activity were conducted on
20 white nonlinear rats weighing 160-310 g in accord-
ance with bioethical standards (protocol of the Bioethics
Commission No. 11 dated November 26, 2020). The ani-
mals were obtained from the nursery of the State Insti-
tution “Institute of Pharmacology and Toxicology of
the National Academy of Medical Sciences of Ukraine”
and were kept in standard conditions with free access to
water, balanced diet and natural light.

All procedures were carried out in accordance with
the “Regulations on the Use of Animals in Biomedical
Research”, “Rules for Preclinical Safety Assessment of
Medicinal Products (GLP)”, methodological recommen-
dations of the State Center of the Ministry of Health of
Ukraine and taking into account the “General Ethical
Principles of Animal Experiments”, consistent with the
provisions of the “European Convention for the Protec-
tion of Vertebrate Animals”, the resolution of the First
National Congress on Bioethics and the requirements of
the Bioethics Commission of the ZDMFU. Euthanasia
was carried out in accordance with the methodological
recommendations for the withdrawal of animals from
the experiment.

The test compound was administered intragastrically
as an aqueous suspension (0.3—0.7 ml of distilled water
with Tween-80) at a dose of 1/10 of the LDso determined
in the acute toxicity study (Bilai, 2023). On the sixth day
after anesthesia with ethyl ether, blood was collected
from the aortic bifurcation and the heart was isolated.

Experimental hyperlipidemia (“vitamin” model) was
reproduced according to the method of Yousufzai S.Y.K.,
Siddiqi M. by five-fold intraperitoneal administration
of a mixture of cholesterol with 0.125% oil solution of
ergocalciferol at a dose of 350,000 U/kg (0.8 ml/kg).
Animals were divided into four groups: intact, pathology
control (cholesterol + vitamin D), control with a refer-
ence drug (atorvastatin 10 mg/kg) and a group with the
test compound. Blood was centrifuged for 20 minutes
at 1500 rpm in an Eppendorfcentrifuge 5810 R centri-
fuge (Germany). The resulting blood serum was poured
into 0.5 ml Eppendorf tubes and stored in a freezer
NZ — 280/75 A at —40°C. Subsequently, the samples
were thawed and used for biochemical studies — 0.2 ml,
for enzyme-linked immunosorbent assays — 0.1 ml.

In the blood serum of rats, the levels of endothelial
NO synthase (eNOS) were determined by the enzyme-
linked immunosorbent assay using Cloud-Clone Cor-
poration reagents on the Immunochem-2200 analyzer
(USA). The level of C-reactive protein (CRP) was
determined by the immunoturbidimetric method using
a set of reagents manufactured by Cormay on the
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ACCENT-200 biochemical analyzer (Poland). Using the
same device and Cormay Kits, the content of malondi-
aldehyde (MV-CPK) was investigated, and the level of
D-dimer was determined using reagents from the Vec-
tor-Best company on the same biochemical analyzer.
The results obtained were processed by the statistical
method STATISTICA®forWindows 13.00 (StatsoftInc.,
USA, license NjPZ8041382130ARCN10 —J).

Results. As part of the study, the pleiotropic prop-
erties of the compound sodium 2-((4-phenyl-5-(thio-
phene-3-ylmethyl)-1,2,4-triazole-3-yl)thio)ethanoate
were analyzed with special attention to its effect on the
main pathophysiological mechanisms involved in the
formation of atherosclerosis.

In particular, to assess the hemostatic activity of the
compound, the concentration of D-dimer in the blood serum
was determined, which acts as an important indicator of the
formation of a fibrin clot and the subsequent fibrinolysis
process. An increase in the level of D-dimer indicated acti-
vation of the blood coagulation system and the presence
of thrombotic changes characteristic of atherosclerotic
vascular damage. The state of vascular endothelium, as a
critical factor in maintaining vascular homeostasis, was
assessed by the level of eNOS activity in the blood serum.
A decrease in the activity of this enzyme indicates a viola-
tion of the synthesis of nitrogen oxide, the main vasodilator
with anti — inflammatory and antithrombotic properties.

Chronic vascular inflammation, as one of the key
links in atherogenesis, was determined by the content of
CRP, a generally recognized sensitive biomarker of the
systemic inflammatory process associated with the risk
of cardiovascular events.

Assessment of the energy supply of myocardial con-
tractile function was performed by measuring the activ-
ity of the cardiac isoform MV-CPK in blood serum.
This enzyme catalyzes the reactions of ATP resynthesis
in conditions of high energy demand of the heart mus-

cle, and its changes may indicate a violation of cellular
metabolism in the myocardium.

As aresult of the study, it was revealed (table) that in
experimental hyperlipidemia, eNOS activity decreased
in rat blood serum (by 52.89%), which indicated inhi-
bition of no synthesis and protective properties of the
endothelium, which plays an important role in main-
taining vascular hemostasis. At the same time, MV-CPK
activity increased in rat blood serum (by 146.88%),
which indicated a decrease in hyperproduction of heart
muscle contractions. Under this condition, the level of
D-dimer, a marker of thrombosis, also increased in the
blood serum (by 50.65%). At the same time, an increase
in CRP levels (by 183.76%) in the control group with
hyperlipidemia indicated activation of a chronic inflam-
matory process in the vascular wall.

Thus, simulated experimental hyperlipidemia was
accompanied by a decrease in serum eNOS levels. At
the same time, an increase in serum D-dimer, CRP, and
MV-CPK activity was observed.

As a result of the study, it was revealed that in exper-
imental hyperlipidemia, the activity of eNOS in the
blood serum was most significantly increased when
sodium  2-((4-phenyl-5-(thiophene-3-ylmethyl)-1,2,4-
triazole-3-yl)thio)ethanoate was administered to rats (by
236.46%), which significantly exceeded the strength of
this indicator atorvastatin (by 144.18%) and the Intact
Group. This fact indicates the importance of maintaining
vascular homeostasis in rats when the leader compound
under study is administered.

The antithrombotic activity of sodium 2-((4-phe-
nyl-5-(thiophene-3-ylmethyl)-1,2,4-triazole-3-yl)thio)
ethanoate was indicated by a significant decrease in the
level of D-dimer in the blood serum by 34.39%, which
significantly exceeded the strength of this effect of the
reference drug (by 22.3%) and reached the normal level
(124.42 + 2.64 ng/ml and 125.88 + 4.99 ng/ml).

Table
Effect of sodium 2-((4-phenyl-5-(thiophene-3-ylmethyl)-1,2,4-triazole-3-yl)thio)ethanoate
on pleiotropic effects in rat serum in experimental hyperlipidemia
Group eNOS (ng/ml) D-dimer (ng/ml) MB-CPK (U/L) CRP (mg/L)
Intact group, M + m 33,54 + 1,47 125,88 + 4,99 19,20 + 0,92 6,28 + 0,25
Control group, M + m, 15,80+ 0,75 189,64 + 1,46 47,40 + 0,80 17,82 £0,25
A% —52,89% +50,65% +146,88% +183,76%
P p <0,05 p<0,05 p <0,05 p < 0,05
Atorvastatin. M < m 38,58 +£3,43" 147,34 + 594" 11,80+ 0,77 12,06 +0,79"
’ ’ +144,18 -2231 ~75,11 -32,32
A%
Compound, M + m, 53,16 + 3,547 124,42 + 2,64 13,40 £ 0,64 8,04 +0,37""
A% +236,46 -34,39 —71,73 —54,88

Note: p < 0,05-reliability in relation to the Intact Group; * — reliability in relation to the control group; ** — reliability in relation

to atorvastatin.
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At the same time, a significant probable decrease in
MV-CPK levels was observed in rat blood serum when
sodium  2-((4-phenyl-5-(thiophene-3-ylmethyl)-1,2,4-
triazole-3-yl)thio)ethanoate (by 71.73%) and atorvasta-
tin (by 75.11%) was administered, which was lower than
normal (19.20 = 0.92 IU/L).

The introduction of the test compound most signifi-
cantly reduced the CRP content (by 54.88%), indicating
the presence of an anti-inflammatory effect in the sub-
stance. Atorvastatin moderately reduced the level of this
molecular marker of inflammation by 32.32% and was
significantly inferior in strength to sodium 2-((4-phe-
nyl-5-(thiophene-3-ylmethyl)-1,2,4-triazole-3-yl)thio)
ethanoate.

Discussion. The results of the study indicated the
multifaceted pharmacological potential of the sodium
2-((4-phenyl-5-(thiophene-3-ylmethyl)-1,2,4-triazole-
3-yl)thio)ethanoate compound under experimental
hyperlipidemia. It affected the key pathogenetic links of
atherosclerosis, in particular, it contributed to the nor-
malization of vascular homeostasis, improved the func-
tional state of the endothelium and demonstrated angio-
protective properties.

Due to a decrease in the activity of markers of inflam-
mation and thrombosis, the studied compound showed
a pronounced anti-inflammatory and antithrombotic

effect. There was also a stabilization of energy metab-
olism in the myocardium, which indicated a positive
effect on the functional reserve of the heart muscle.

The combination of identified effects-antithrombotic,
endotheliotropic, anti — inflammatory and reduces myo-
cardial damage us to consider the compound as a promis-
ing agent with pleiotropic action for complex correction
of disorders characteristic of the atherosclerotic process.
In most indicators, it was not inferior, and sometimes
even exceeded the effectiveness of the reference drug.

Conclusions

1. It was found that the sodium compound2-((4-
phenyl-5-(thiophene-3-ylmethyl)-1,2,4-triazole-3-yl)
thio)ethanoate showed pronounced endotheliotropic
and antithrombotic activity, which was manifested in
a significant increase in eNOS activity and a decrease
in the level of D-dimer in the blood serum of rats with
experimental hyperlipidemia.

2. Test substance has an anti-inflammatory and
reduces ischemic myocardial damage, which was
indicated by a decrease in the level of C-reactive pro-
tein, as well as a decrease in the activity of MV-CPK.

3. The sodium compound 2-((4-phenyl-5-(thio-
phene-3-ylmethyl)-1,2.4-triazole-3-yl)thio)ethanoate
showed pleiotropic activity not inferior in effective-
ness to the reference drug atorvastatin.
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