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Analysis of medicinal product safety is an important stage on the way to the entry of a synthetic compound into the pharmaceutical mar-
ket. Along with the study of blood composition, scientists are actively analyzing the effect of toxic doses on the tissues of internal organs.
Analyzing the toxic effect of compounds on heart tissue allows us to find out what damage substances can cause, which can have a direct
impact on human health. Today, 1,2,4-triazole derivatives are very relevant and a huge number of publications is a confirmation of this.

The aim of the work was to analyze the effect of toxic doses of sodium 2-((4-amino-5-(thiophen-2-yImethyl)-4H-1,2,4-triazole-3-yl)thio)
acetate on rats heart tissue.

Materials and methods. Sodium 2-((4-amino-5-(thiophen-2-yImethyl)-4H-1,2,4-triazole-3-yl)thio)acetate (ASP) was selected as the subject
of investigation and administered intragastrically in the form of a suspension with purified water using a specialized metal probe. The toxic
effect on tissues was analyzed using doses of 1000 mg/kg, which is 10 times higher than a single dose typically used in pharmacological
activity studies, and 5000 mg/kg, which represents the limit for determining acute toxicity and the maximum dose within the fourth class
of toxicity, considering the route of administration, provided that this dose does not result in the death of the animal.

Analysis of the effect of toxic doses of ASP was performed on 12-month-old purebred male rats kept under standard conditions. Rat heart
tissues were fixed for further histological examination in a 10 % formaldehyde solution, dehydrated in alcohols of increasing strength,
and embedded in paraffin.

Results. Macroscopic and microscopic analysis of rat heart tissue was carried out. The research shows the histological results of deviations
from the norm for a group of rats that were injected with substances in the studied doses.

Conclusions. The effect of toxic doses of ASP on rat heart tissue was analyzed. For a dose of 1000 mg/kg, local signs of protein dystrophy
of cardiomyocytes and single loci of hemorrhages are observed. As for the dose of 5000 mg/kg, the effect of the substance on the heart
tissue is more profound and is determined by the selective damage of cardiomyocytes with the loss of lumbar striation and the acquisition
of a wave-like shape, full blood is observed in the ectasized capillaries.

Keywords: 1,2 4-triazole, rats, heart tissue, toxic action.
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[ocnimkeHHa BNNUBY TOKCUYHUX 03 2-((4-amiHO-5-(TiodpeH-2-inmeTunn)-4H-1,2,4-Tpia3on-3-in)Tio)aueraty
Ha TKaHWUHY cepus LWypiB

A. A. CacboHos, O. |. MaHaceHko, H. A. Anb Xanad

AHania 6e3neyHocTi NikapcbKoro 3acoby € BaXNMBUM €TANOM Ha LUMSAXY CUHTETUYHOI COMyku A0 hapMaLeBTUYHOTO PUHKY. Pasom i3
JOCNIIKEHHAM CKNaZy KpOBi, BYEHi aKTMBHO aHamidytloTb BMMB TOKCUYHKX [03 HA TKAHUHW BHYTPILWHIX OpraHiB. AHasni3 TOKCUYHOro
BMMVBY CMOMNYK HAa TKAHWHM CEPLS Aae 3MOry 3'iCyBaTy, SKi MOLUKOMKEHHS MOXYTb BUKITUKATU PEYOBMHM, ONMOCEPEAKOBAHO BMIMBAOUM
Ha 300pOB’A MoanHA. Huki noxigwi 1,2,4-Tpiazony 3anqwarTbCa akTyanbHUM 06’€KTOM OOCHIMKEHHS, L0 NiATBEPIKEHO BEMNYE3HO
KinbKiCTIO ny6GnikaLlin.

Meta poboTu — aHanis BNnmBY TOKCUYHMX 03 2-((4-aMiHo-5-(TiodheH-2-inmeTnn)-4H-1,2,4-Tpiason-3-in)Tio)aueTary Ha TKaHWHW CepList LypiB.

Martepianu i metogu. Ak 06’ekT JoCnimKEHHS BUKOPUCTAHO 2-((4-amiHo-5-(TiodeH-2-inmeTun)-4H-1,2,4-Tpiason-3-in)Tio)aueTar (ASP),
AKWA BBOAWMW BHYTPILLIHBOLLITYHKOBO Y (DOPMi CycneHsii 3 O4MLLEHOI BOAOH 3a AOMOMOrOH0 crieLianbHOro MeTaneBoro 3oHaa. [Ans aHaniay
TOKCWMYHOIO BMIMBY Ha TkaHuHu obpanu foaun 1000 mr/kr (Le BOecATepO nepesuLLye pa3oBy 403y, WO pekoMeHAoBaHa Nif 4ac BUBYEH-
HS hapmakomnoriyHoi akTWBHOCTI JocnigpKyBaHoi cnonyku) Ta 5000 Mr/Kr (rpaHUYHUIA NOKa3HUK AN BUSHAYEHHS FOCTPOI TOKCUYHOCTI
MaKcUmarnbHa 4o3a YeTBepTOro KNacy TOKCUYHOCTI, BPaxoBYOUM LMISX BBEAEHHS, SKLLO LS [03a HE NPWU3BOAMTbL 40 CMepTi TBApWHK).
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OpueiHaribHi 0oCidxeHHs!

[Jito TokenuHnx go3 ASP gocnigxysanm Ha 6invx 6e3nopogHuMX Lypax-camusix BikoM 12 MicsiLiB, SKUX yTPUMYBanu 3a CTaHAAPTHMX YMOB.
TkaHWHM cepus LWypiB ANs ricTonorivHoro gocnigpkeHHs dikcysanu B 10 % po34uHi doopmanbaeriay, 3HEBOLHIOBANM y CnmpTax BUCXIAHOI

KOHLIEHTpaLii, 3anvBanu napagiHom.

PesynkraTi. 34incHUNM MakpOCKOMIYHWIA | MIKPOCKOMIYHWIA @Hani3 TKaHnHU cepLis LypiB. Y AOCNimKeHH HaBEAEHO riCTOMNOriYHI peaynsratu
BiAXMNEHb Bif HOPMMW ANS TPYNK LLYPIB, SKAM BBOAMIU PEYOBUHY B 032X, LLO BUBYANY.

BucHoBku. MpoaHanizoBaHo BNMMB TOKCUYHUX A03 ASP Ha TKaHWHK cepus wypis. Betanosunu, wo gosza ASP 1000 mr/kr cnpuynHse
nokanbHi 03Hak1 6inkoBoi ANCTPOWIi KapaioMIOLMTIB 1 OQMHWYHI MOKYCK KpoBOBMNMBIB. Y pasi BBeaeHHs ASP y fosi 5000 mr/kr BnnmB
PEYOBUHM Ha TKAHWHY CepLst ICTOTHILLMIA, BU3HAYAETLCS CENEKTUBHUM MOLUKOIKEHHAM Kap4ioMiOLMTIB i3 BTPATOK NONEepeKoBOi CMyracToCTi
Ta HabyTTAM XBUNenoAibHoi hopmm, BUSIBUIM MOBHOKPOB'S B EKTA30BaHMX Kaninspax.

Kntouogi cnosa: 1,2,4-Tpiason, TkaHWHa cepus LLypiB, TOKCUYHA Jis.
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According to statistics from the World Health Organization,
cardiovascular diseases have been the leading cause of death
for over 20 years. The heart is one of the main life-sustaining
organs of a person. Along with other organs, the heart is a
“target organ” and, therefore, is mandatory for research [1].
Analyzing the toxic effect of compounds on heart tissue al-
lows us to find out what damage substances can cause, which
can have a direct impact on human health.

1,2,4-Triazole derivatives can be chosen among the new
substances that can become medicines in the future. Today,
they are very relevant and a huge number of publications is
a confirmation of that [2,3,4,5,6,7,8,9]. Scientists from all
over the world are working on the development of substances
[10,11,12,13,14].

Analysis of the safety of a medicinal product is an important
stage on the way to the entry of a synthetic compound into the
pharmaceutical market [15]. Along with the study of blood
composition, scientists are actively analyzing the effect of
toxic doses on the internal organs tissues.

Aim

Thus, the aim of the study is to analyze the effect of toxic
doses of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-
1,2,4-triazole-3-yl)thio)acetate on rats heart tissue.

Material and methods

Sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-
triazole-3-yl)thio)acetate (ASP) [16] was used as the object
of study and administered intragastrically in the form of a
suspension with purified water using a special metal probe.
It was chosen for doses of 1000 and 5000 mg/kg (the limiting
indicator for determining acute toxicity is the maximum dose
of the fourth class of toxicity (low-toxic substances), taking
into account the route of administration).

Analysis of the effect of ASP toxic doses was performed
on white outbred male rats aged 12 months, which were
kept in standard conditions [17]. All stages of the study were
conducted by the Directive of the European Parliament and
of the Council 2010/63/EU of 22 September 2010 “On the
protection of animals used for scientific purposes” (Approval
of the ethics committee No. 5 0f 05.09.2023) [18].

The rats heart tissue was fixed for further histological
examination in 10 % formaldehyde solution, dehydrated in

alcohols of increasing strength, poured into paraffin. Analysis
of micropreparations was performed under a Granum light
microscope.

Results

At the beginning of the study, the heart of the studied group
of animals was weighed, the weight of which was 0.9-1.1 g.
For the control group, it was 1.0-1.1 g. Macroscopically, for
both groups of animals, the heart was red-purple, densely
elastic, coronary vessels full-blooded, with a clear visual
course. When the incision is made in the cavities of the ven-
tricles, blood is detected, the walls of the myocardium are
red without macroscopic pathology. The atrium is visually
without dilatation, a typical configuration (Fig. 1).

With a more detailed microscopic analysis of the experi-
mental group (1000 mg/kg) of rats, the following was found:
zones of disorganization of cardiomyocytes with preservation
of the lumbar striation of myofibrils are identified in the
myocardium, the cytoplasm of many cells is eosinophilic,
deep. Individual loci of subendocardial hemorrhages are
determined. The symplastic structure is not preserved, local
signs of protein dystrophy of cardiomyocytes, the fine ca-
pillary net is ectasized (Fig. 2).

A pathomorphological study of rats’ hearts (the group —
5000 mg/kg) was also carried out. The histological structure
of the myocardium is disturbed due to the disorganization
of cardiomyocytes, which acquire a wave-like structure, the
zones of cardiomyocytes with the loss of the lumbar striation
of myofibrils are determined, the cytoplasm is eosinophilic,
deep, homogeneous in places. The symplastic structure is
disturbed, nuclei in a state of karyopyknosis and karyolysis
are determined in individual cardiomyocytes. Histological
manifestations of intercellular edema, small capillary net
ectasized, full-blooded, zones of erythrodiadipesis (Fig. 3).

Studying heart tissues of the control group revealed: cardio-
myocytes of typical sizes. It should be noted that the transverse
striation and symplastic structure are preserved in all cells,
the nuclei are typical sizes, oval in shape, basophilic have 1-2
nucleoli (Fig. 4). Pacemaker cells of the conducting system
of the heart have typical histological structure, rounded shape,
with light oxyphilic cytoplasm and a centered nucleus. The
capillary net of the myocardium has collapsed, endotheliocytes
have a typical histological structure, and single erythrocytes
are identified in the lumen. The endocardium has a typical his-
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Fig. 1. Projection of the left ventricle of the studied heart (left). Projection of the left ventricle of the control group animal heart (right).
Fig. 2. Protein and vacuolar dystrophy of cardiomyocytes, areas of hemorrhage. Magnified x200. Stained with hematoxylin and eosin.

Fig. 3. Selective damage to cardiomyocytes with loss of lumbar striation and acquisition of wave-like form of whole blood in ectasized capillaries.
Magnified x200. Stained with hematoxylin and eosin.

Fig. 4. Histological photo of rat myocardium (control group). Magnified x200. Stained with hematoxylin and eosin.

tological structure, consisting of one layer of endotheliocytes, is a loss of lumbar striated myofibrils. In the control group,
single connective tissue fibers are determined along the course ~ transverse striation and symplastic structure were preserved
in all cells. But, despite this, all the functions of the heart
muscle are preserved.

Summarizing the obtained data, it can be concluded that in
high doses, the substance begins to have a toxic effect on the
It should be noted that the studied substance ASP affects heart heart tissues, and with an increase in the dose, the damage is
tissue if the data is compared with the control group of rats. greater, which is natural. But these damages do not lead to
It was also established that at a dose of 5000 mg/kg, there the death of the animal.

of cardiomyocytes and around large main vessels.

Discussion
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Conclusions

1. The effect of toxic doses (1000 mg/kg, 5000 mg/kg)
of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-
triazole-3-yl)thio)acetate on rat heart tissue was analyzed.

2. For a dose of 1000 mg/kg, local signs of protein dys-
trophy of cardiomyocytes and single loci of hemorrhages are
observed.

3. As for the maximum dose of the fourth class of toxicity
(5000 mg/kg), the effect of the substance on the heart tissue
is more profound and is determined by the selective damage
of cardiomyocytes with the loss of lumbar striation and the
acquisition of a wave-like shape, full blood is observed in the
ectasized capillaries.
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