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From ancient times the people used different poisons as a treatment for diseases of different genesis. To date, almost nothing has changed.
One of the main conditions for the development of a new drug is its low toxicity. Literature analysis has shown that 1,2,4-triazole-3-thione
derivatives are low-toxic compounds and exhibit a wide range of pharmacological activities.

The aim of this work was the investigate acute toxicity LC, in vivo of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-yl)
thio)acetate on the Zebrafish (Danio rerio) aquatic model according to OECD instruction Ne 203.

Materials and methods. Determination of acute toxicity LC50 of the test compound was performed in vivo on a model of the aquatic
organism Zebrafish (Danio rerio) according to the instruction OECD Ne 203 (Fish, Acute Toxicity Test) for testing chemical compounds (acute
toxicity test on fish from 10.12.2009). It was used fish 2 months of age, 11.8 + 0.1 mm long, and weighing 2.6 + 0.2 g in the experiment.
The concentration of the test compound ranged from 5.0 mg/l to 100.0 mg/l. Test water-soluble compounds were dissolved in distilled
water. Each mini-aquarium with a certain dose of the compound contained at least 7 individuals of Danio rerio. During the experiments,
the fish were kept on a diet for a test 96 hours and their mortality was checked every 24, 48, 72 and 96 hours. Statistical analysis of
the results was performed using the program Statistica 6.

Results. According to the obtained data, graphs of the dependence of the concentration on the fish mortality percentage were constructed.
Then the corresponding values of LC,; sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-yl)thio)acetate were calculated.
According to the acute toxicity of LC,; (96 hours) of sodium 2-((4-amino-5-(thiophen-2-yimethyl)-4H-1,2,4-triazole-3-yl)thio)acetate, which
according to the classification of D. R. Passino and co-authors allowed it to be classified as a moderately toxic compound.

Conclusions. The acute toxicity LC, in vivo of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-yl)thio)acetate on
the Zebrafish (Danio rerio) aquatic model was investigated. The research was conducted in accordance with the national “General Ethical
Principles of Animal Experimentation” approved by the First National Congress on Bioethics and the “Bioethical Expertise of Preclinical
and Other Animal Research”. The highest fish mortality occurs on the last day of observation (96 hours). The highest number of Zebrafish
deaths is at a minimum concentration of the substance. The acute toxicity LC,, (96 hours) of the test substance was 4.5364 mgl/l.
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[ocnimxeHHs rocTpoi TOKCMYHOCTI HOBOI CNONYKU Ha Jopocniomy riapobioHTi Zebrafish (Danio rerio)
A. A. CacboHos, 0. B. KapneHko, €. . KHuw

Big cTapogasHix Yacis ntoan BUKOPUCTOBYBASMN Pi3Hi OTPYTU ANS MiKyBaHHS 3aXBOPKOBaHb Pi3HOIO I'eHesy, | AOHWHI Make HIiYoro He 3Mi-
Hunocbk. OfHa 3 OCHOBHMX YMOB CTBOPEHHS HOBOTO NiKapCbKOro 3acoby — MOro HU3bka TOKCUYHICTb. AHania AaHnx daxoBoi nitepatypm
nokasas, Lo noxiaHi 1,2,4-Tpia3on-3-TioHy — ManoTOKCWYHI CIONYKK, SIKi MPOSIBASIOTL LUMPOKWIA CNEKTP hapMaKomorivyHNX aKTUBHOCTEN.

MeTa po6oTtn — AoCrifKeHHs rocTpoi TokeuyHocTi LC,, in vivo Hatpito 2-((4-amiHo-5-(TiodpeH-2-inmeTun)-4H-1,2,4-Tpiason-3-in)tio)
auerarty Ha BogHiv mogeni Zebrafish (Danio rerio) 3rigHo 3 iHcTpykuieto OECD Ne 203.

Marepianu Ta metoam. [OCTpY TOKCUYHICTb LCso ZoCnifKyBaHOI Cromnykv BUBYarM in vivo Ha Mopeni BogHoro opraHisamy Zebrafish (Danio
rerio) 3rigHo 3 iHcTpykuieto OECD Ne 203 (Fish, Acute Toxicity Test) ans BunpoGyBaHHs XiMiYHUX Cronyk (TECT rocTpoi TOKCUYHOCTI Ha prbax
Big 10.12.2009 p.). B ekcnepumeHTi BUKopucToByBany pub Bikom 2 Micaui, 3asgosxkn 11,8 + 0,1 mmiBarow 2,6 + 0,2 r. KoHueHTpauis fo-
cnigkyBaHoi cronyku ctaHosuna Big 5,0 mr/n go 100,0 Mr/n. Bogopo34nHHI peqoBUHM PO3YMHSN B AMCTUNBOBAHIN Bogi. KoxeH MiHiakBapiym
i3 MEBHOO 03010 CMONYKW MICTVB LLiOHaliMeHLe 7 ocobuH Danio rerio. i Yac ekcnepumeHTiB pub Tpumanu Ha gieTi npotsirom 96 rogwH, a
XHIO CMEpPTHICTb NepeBipsAny KoxHi 24, 48, 72 i 96 roamH. CTaTUCTUYHWIA aHani3 pesynbTaTiB BUKOHaNM 3a JOoNoMoroto nporpamu Statistica 6.
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Pesynkratu. 3a peaynsratamu gocnimkeHHs nobyaysanu rpadikv 3anexHOCTi KOHLEeHTpaLii Bif BincoTka cmepTHocTi pub. MNoTiM po3pa-
XyBanw BinnosiaHi sHaueHHs LC, HaTpito 2-((4-amiHo-5-(TiodeH-2-inmeTtun)-4H-1,2,4-Tpiason-3-in)Tio)auerary. 3a rocTpoto TOKCUYHICTIO
LC,, (96 roaun) Hapii 2-((4-amiHo-5-(tiocheH-2-inmetnn)-4H-1,2,4-piason-3-in)Tio)auetary 3a knacudikaieto D. R. Passino et al. aano
3MOry KrnacudikyBaTu 1Oro ik MOMipHO TOKCUYHY CrOMYKY.

BucHoBku. Busunnm roctpy TokeudHicts LG, in vivo Hatpito 2-((4-amiHo-5-(TiodeH-2-inmeTtn)-4H-1,2,4-Tpiason-3-in)tio)auerary Ha
BoaHiN mopeni Zebrafish (Danio rerio). [ocnimkeHHs 3AiNCHUNM 3riQHO 3 HauioHanbHUMK «3aranbHUMM ETUHHUMK NPUHLMNAMK ekcne-
PUMEHTIB Ha TBapUHax», WO 3aTBepaxeHi MNeplinm HauioHanbHUM KOHrpecoM i3 BioeTnku, Ta «bioeTnyHO0 ekcnepTr3oto AOKMIHIYHUX
Ta iHWKX JOCMiQXeHb Ha TBapuHax». HalBuLLy CMEPTHICTb prbu BU3HAYMNM B OCTaHHIN AeHb cnocTepexeHHs (96 roauH). Hambinby
KinbKicTb cmepTeit pub AaHio NPOBOKYE MiHIMamnbHa KOHLEHTpaLlis AOCHIIKyBaHOi pevoBuHN. [ocTpa TokeudHicTb LC, (96 roguH) pedo-
BWHM, LLO BUBYanNW, cTaHOBUTL 4,5364 mr/n.

Knwouosi cnoea: 1,2,4-Tpiason, roctpa TOKCUYHICTb, COSi, reTePOLIMKITIYHI CNONYKW.

AxTyanbHi nuTaHHs hapmaLieBTUYHOI | MeauYHOI HayKu Ta npakTuku. 2021. T. 14, Ne 1(35). C. 68-72

WUccnepnoBaHue ocTpoii TOKCUMHOCTU HOBOTO COeMHeHUs Ha B3pocrnom ruapobuonTe Zebrafish (Danio rerio)
A. A. CacboHos, 0. B. KapneHko, E. I'. KHblww

C AOPEBHNX BPEMEH NKAK UCNONb30Baln pasnnyHble Aabl ANnd nevyeHna 3aboneBaHui pa3nn4yHoro reHesa, n Ha cerogHsa NoYTn HNYero
He U3MeHMNocb. OQHO N3 OCHOBHbBIX yCJ'IOBVIVI CO3aHnN4a HOBOIO NleKapCTBEHHOIo CpeacTBa — ero HU3Kaa TOKCUYHOCTb. AHanu3 JaHHbIX
HaquoM niMTepatypbl nokasan, 4To Npon3BoaHbIe 1,2,4-Tpnason-3-TMoHa — ManoTOKCUYHbIE COEANHEHNS, NPOSIBMSIOT LUMPOKUI CNEKTP
(hapMaKonormyecknx akTMBHOCTEN.

Lienb pabotel - uccregosaHme ocTpoit TokeuiHocTn LG, in vivo HaTpus 2-((4-amuHo-5-(TnobeH-2-unmetun)-4H-1,2,4-Tpuasor-3-us)
TWo)aueTaTa Ha BoaHoii Mogenu Zebrafish (Danio rerio) cornacHo nHctpykumm OECD Ne 203.

Matepunansl u mMeToabl. MccregosaHne ocTpoil TokemyHocTn LG, TecT-BeluecTsa NPOBOAUNN in Vivo Ha MOZEnU BOLHOMO Op-
raHnama Zebrafish (Danio rerio) cornacHo uHcTpykumm OECD Ne 203 (Fish, Acute Toxicity Test) ons ucnbiTaHWs XMMUYECKUX CO-
€[VHEeHNN (TECT OCTPON TOKCMYHOCTU Ha pbibax ot 10.12.2009 r.). B akcnepumeHTe ucnonb3oBanu pblb Bo3pacTtom 2 mecaua,
anvHoi 11,8 + 0,1 mm 1 Becom 2,6 + 0,2 r. KoHueHTpauwmsi nccnegyemoro coeanHenus coctaensana ot 5,0 mr/n go 100,0 mr/n.
BopopacTeopuMble BellecTBa pacTBOPSNM B AUCTUNNMPOBaHHON Boae. Kaxabli MUHM-akBapuyM C onpefeneHHon [030M coeau-
HeHusl cogepxan He meHee 7 ocoben Danio rerio. Bo Bpemsi 3kcnepuMeHTOB pbib Aepxanu Ha aveTe B TedyeHue 96 4acos, a ux
CMepTHOCTb NpoBepsnu kaxaple 24, 48, 72 n 96 yacos. CTaTUCTUYECKU aHann3 pesynbTaToB NPOBOAUMM C MOMOLLBIO NPOrpamMbl
Statistica 6.

Pesyniratsi. [0 NonyyYeHHbIM faHHbIM NOCTPOEHBI rpadyky 3aBUCHMOCTU KOHLIEHTPALMK OT NpOLEHTa CMEPTHOCTM pbib. 3aTem pac-
CUMTaHbI COOTBETCTBYHOLLME 3HaYeHUA LC, ) HaTpus 2-((4-amuHo-5-(TodeH-2-unmetun)-4H-1,2,4-Tpuason-3-un)tno)auetara. o octpoit
ToKenyHocTn LC,, (96 yacos) Hatpuit 2-((4-amuHo-5-(TodeH-2-unmetnn)-4H-1,2,4-tpuason-3-un)mmo)auerata no knaccudukaymm
D. R. Passino et al. no3Bonuno knaccuguumpoBaTh €ro kak yMepeHHO TOKCUYHOE COeUHEHME.

Brisoak!. Miccrienosata octpas TokeuHocTb LG, in vivo HaTtpust 2-((4-ammnHo-5-(TnodeH-2-unmetnn)-4H-1,2,4-tpuason-3-u)tmo)aue-
TaTa Ha BogHoli Mozenu Zebrafish (Danio rerio). ViccnegoBaHue npoBefeHO B COOTBETCTBUM C HALMOHAMNbHLIMU « OBLLMMM STUYECKUMIA
MPVHLMNAMMN 3KCNIEPVMEHTOB Ha XMBOTHbIXY», YTBEPXKAEHHbIX [1epBbIM HaLMOHAIbHBIM KOHIPECCOM No 61oaTuke, N «buoatnyeckon
3KCMepTU30M JOKMMHUYECKUX U APYTUX UCCNELOBAHUI Ha XMBOTHbIX». CaMasi BbICOKasi CMEPTHOCTb pPbiObl OTMeYEHa B NOCHEAHUIA AeHb
Habnoaexns (96 yacos). Hanbornbluee konnyecTBo cMepTen pblb AaHNO NPOBOLMPYET MUHKUManNbHAs KOHLEHTpaLWs Uccnegyemoro
BelecTsa. Octpas TokeuyHocTb LC, ) (96 yacos) uccriesyemoro Belyectsa coctasnset 4,5364 mr/n.

KntoueBsle cnoga: 1,2,4-Tpuason, octpas TOKCUYHOCTb, COMKU, FETEPOLIMKNNYECKNE COEANHEHMS.
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From ancient times the people used different poisons as a
treatment for diseases of different genesis. To date, almost
nothing has changed. One of the main conditions for the de-
velopment of a new drug [1-4] is its low toxicity.

The study of newly synthesized compounds for acute to-
xicity is a necessary component for further determination of
biological activity and effective dose of the future drug [5-9].

Not only mice or rats can be used to determine acute
toxicity, but it can also be an aquatic organism — Zebrafish
(Danio rerio) [10,11].

Aim
The aim of this work was the investigate acute toxicity LC,
in vivo of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-

1,2,4-triazole-3-yl)thio)acetate on the Zebrafish (Danio rerio)
aquatic model according to OECD instruction Ne 203.

Materials and methods

Determination of acute toxicity LC, of the test compound
was performed in vivo on a model of the aquatic organism
Zebrafish (Danio rerio) according to the instruction OECD
Ne 203 (Fish, Acute Toxicity Test) for testing chemical com-
pounds (acute toxicity test on fish from 10.12.2009).

It was used fish 2 months of age, 11.8 + 0.1 mm long, and
weighing 2.6 = 0.2 g in the experiment.

The concentration of the test compound ranged from
5.0 mg/l to 100.0 mg/l. Adults Danio rerio were stored
in ventilated aquariums with carbon-filtered tap water
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(pH = 7.3 £ 0.3; 95 % CI) at a temperature of 26.5 °C.
This oxygen-enriched water was used for experiments.
Prior to the experiments, the fish were acclimatized, with
a mortality rate of no more than 1 in 500 individuals. Test
water-soluble compounds were dissolved in distilled water.
Each mini-aquarium with a certain dose of the compound
contained at least 7 individuals of Danio rerio. During the ex-
periments, the fish were kept on a diet for a test 96 hours and
their mortality was checked every 24, 48, 72, and 96 hours.

Statistical analysis of the results was performed using
the program Statistica 6.

The degree of toxicity of the tested compounds was deter-
mined according to the classification of D. R. Passino [11].

The research was conducted in accordance with the national
“General Ethical Principles of Animal Experimentation”
approved by the First National Congress on Bioethics and
the “Bioethical Expertise of Preclinical and Other Animal Re-
search”. These principles have been developed in accordance
with the basic principles of bioethics and bioethical expertise
in the interests of human protection and the entire biological
diversity of the world. They are in line with the provisions
of the “European Convention for the Protection of Verte-
brate Animals Used for Experimental and Other Scientific
Purposes”.

Fish are considered dead if there are no visible movements
(for example, gill movements) and if touching the tail stalk
does not cause a reaction. Dead fish were removed by obser-
vation and mortality was recorded.

Results

As a result, the acute toxicity LC,, in vivo of sodium
2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2 4-triazole-3-
yl)thio)acetate on the Zebrafish (Danio rerio) aquatic model
was investigated.

The acute toxicity LC, (96 hours) of sodium 2-((4-amino-
5-(thiophen-2-ylmethyl)-4H- 1,2 4-triazole-3-yl)thio)acetate
was 4.5364 mg/l. It can be concluded that the compound
belongs to the class of moderately toxic substances.

Discussion

Every 24, 48, 72, and 96 hours, mortality of the Zebrafish
was entered in the Table 1.

After examining the mortality of animals at appropriate
intervals, it is possible to draw conclusions about the rela-
tionship between “mortality —a period of time”.

Table 1 shows that the highest fish mortality occurs on
the last day of observation (96 hours). This can be explained
by the accumulation of the compound in the body of animals
(Fig. I).

After 48 hours, acute poisoning occurs, as evidenced by
the mortality of animals at high concentrations.

According to the obtained data, graphs of the dependence
of the concentration on the fish mortality percentage were
constructed (Fig. 2, 3, 4). Then the corresponding values of
LC,, sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4/-1,2,4-
triazole-3-yl)thio)acetate were calculated.

Table 1. The dependence of the mortality of the Zebrafish on
the substance concentration

Number of deaths / %

el [Atcues 48 turs [72turs (36 rs

Concentration,

5 0 2/29 2/29 3/42
10 0 0 1/14 0
18 0 0 0 2129
34 0 0 1/14 2/29
65 0 1/14 0 1/14
100 0 1/14 0 2/29

12

10

8

6

4

2 — mortality

0 24 48 72 96

Fig. 1. The dependence of the mortality of the Zebrafish on time.

After analyzing the initial data, it can be concluded that
the acute toxicity LC, (48 hours) of the test compound was
4.1129 mg/l.

Based on the above data, it can be concluded that the acute
toxicity of LC,; (72 hours) of the test compound was
8.4888 mg/l.

Acute toxicity LC, (96 hours) was 4.5364 mg/1.

The equation for calculating mortality taking into account
a certain concentration of the compound at 96 hours:

91,1372 - 17,8506

Mortality (%) = +
ortality (%) = 7.8506 |+ (concentration, mg/l ysrs
4,5364

According to the acute toxicity of LC50 (96 hours) of
sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2 4-tri-
azole-3-yl)thio)acetate, which according to the classification
of D. R. Passino and co-authors allowed it to be classified as
a moderately toxic compound.

At low concentrations (5—10 mg/1) of the test substance —
exophthalmos was observed (swelling in the orbital fossae,
which leads to convexity of one or both eyes). In some cases,
there was an increase in spontaneous activity.

Clinical signs in the middle range of concentrations (18—65
mg/l) were marked by the appearance of petechiae (spots
the size of the head). Hematomas (area of blood) due to in-
tradermal or submucosal bleeding in fish, as well as excessive
mucus production, was observed in some individuals.
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Fig. 2. Acute toxicity of compounds within 48 hours.
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Fig. 3. Acute toxicity of compounds within 72 hours.
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Fig. 4. Acute toxicity of compounds within 96 hours.

The effect of high concentrations (100 mg/1) on the aquatic
organism Zebrafish (Danio rerio) caused abdominal edema
due to fluid accumulation.

Conclusions

The acute toxicity LC, in vivo of sodium 2-((4-amino-5-
(thiophen-2-ylmethyl)-4H-1,2 4-triazole-3-yl)thio)acetate on
the Zebrafish (Danio rerio) aquatic model was investigated.
The research was conducted in accordance with the national
“General Ethical Principles of Animal Experimentation”

approved by the First National Congress on Bioethics and
the “Bioethical Expertise of Preclinical and Other Animal
Research”.

The highest fish mortality occurred on the last day of ob-
servation (96 hours).

The highest number of deaths was at minimum concen-
tration of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-
1,2,4-triazole-3-yl)thio)acetate.

The acute toxicity LC, (96 hours) of the test substance was
4.5364 mg/1. It can be concluded that the compound belongs
to the class of moderately toxic substances.
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