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Introduction. 1,2,4-Triazole derivatives have already proven themselves to be compounds with low toxicity and high antimicrobial,
antifungal, antiviral, hepatoprotective activity.

The aim of work is to research the anti-tuberculosis activity of 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazoles-3-thiol on the bacteria strain
M. bovis.

Materials and methods. At the beginning of the experiment, the effect of the drug concentration and the pH of the medium on the growth
rate of the culture at 37 °C was detected. M. bovis 100 passage was selected for this purpose, which was cultured at 37 °C with 5-(thiophen-
2-ylmethyl)-4H-1,2,4-triazole-3-thiol at the indicated concentrations in a thermostat for 3 months on medium with pH 6.5 (ten test tubes
with each medicine concentration) and pH 7.1 (ten test tubes with each medicine concentration). M. bovis 100 passage was used as a
control without the addition of 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-thiol to the medium.

Results. The results of the experiment show that the effect of the drug at different concentrations on the medium with a pH 6.5 same
with pH 7.1.

Growth of pathogenic strain M. bovis 100 passages throughout the observation period (90 days) have been absence for all of the test
(0.1 %, 0.5 % and 1.0 %) concentrations of 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazoles-3-thiol.

Conclusion. It can be concluded that 0.1 %, 0.5 % and 1.0 % concentration of 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-thiol influence
on the culture properties pathogenic strain M. bovis, which cultured on the medium with pH 6.5 and pH 7.1 at 37 °C, while holding back
growth, having a tuberculostatic effect.

JocnimkeHHA NpoTUTYGePKyNbO3HOI aKTMBHOCTI 5-(TiodeH-2-inmeTun)-4H-1,2,4-Tpiason-3-tiony
A. A. CacboHoB, B. B. 3axapcbkui

OpHa 3 0CHOBHUX NPOBMeEM y Cy4acHilt onepaTuBHIl | TepaneBTUYHIN MeauUMHI Ta hapmalii — 3aXBOPHOBAHHS, L0 CPUYMHEHI MIKPOG-
HUMW iHdEeKLiSMM.

MoxigHi 1,2,4-Tpiasonie 3apekomeHayBanu cebe K CMONyKM 3 HU3bKOK TOKCUYHICTIO Ta BUCOKOK MPOTUMIKPOOHO, NpOTUIPMOKOBOL),
NPOTMBIPYCHOO, renaTonpOTEKTOPHOK aKTUBHICTIO.

MeTa po6oTu — gocnimKeHHs NPOTUTYOEpKYNbO3HOI aKTUBHOCTI 5-(TiodeH-2-inmeTun)-4H-1,2,4-Tpiason-3-tiony wopno 6akTepii Wramy
M. bovis.

Matepianu Ta metoan. Ha novyatky gocnigy BMSIBUNM BNMB KOHLEHTpaUii npenapaty Ta pH cepefosula Ha iHTEHCUBHICTb POCTY
KyneTypu 3a Temnepatypu 37 °C. Ans yporo sigidpanu M. bovis 100 nacaxy, skui kynstusysanm 3a Temnepatypu 37 °C i3 5-(tiocbeH-
2-inmetun)-4H-1,2,4-tpia3on-3-TionioM y 3a3Ha4YeHMX KOHLEHTpaLisx y TepMocTati npotsrom 3 micsuiB Ha cepegosuuli 3 pH 6,5 (10
npoBipok i3 KOXHO KoHLEeHTpaLieto npenaparty) Ta pH 7,1 (10 npobipok i3 KoXHO KOHLEHTpaLlieto npenapary). Ak KOHTPONb BUKOpUCTanm
M. bovis 100 nacaxy 6e3 gogaBaHHs 40 cepefoBuila 5-(tTiodpen-2-inmetun)-4H-1,2,4-tpiason-3-tiony.

Pesynkrati. 0,1 %, 0,5 % Ta 1,0 % koHueHTpauii 5-(TiodeH-2-inmeTun)-4H-1,2,4-Tpia3on-3-Tiony akTMBHO BNNMBAOTb HA KYNbTYparbHi
B1ACTUBOCTI NaToreHHoro wramy M. bovis, Lo KynsTMBOBaHWI Ha cepepoBuLli 3 pH 6,5 Ta pH 7,1 npu Temnepatypi 37 °C, cTpumytoym
picT i pO3BMTOK, BOMOAi04M TYOEPKYNOCTAaTUYHOK JiEt0.

Kntouogi cnoea: 1,2,4-Tpiason, npotuty6epKynbo3Ha akTUBHICTb, FETEPOLMKITIHHI CMOMNYKU.
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WUccnegoBaHue NpoTUBOTY6epKyne3Hoi akTMBHOCTH 5-(TuodheH-2-unmetun)-4H-1,2,4-tpuason-3-tuona
A. A. CacboHos, B. B. 3axapckun

OpnHol 13 0CHOBHbIX NPOGieM B COBPEMEHHOM ONepaTUBHON W TepaneBTUYECKO MeanLIMHe 1 hapmaumnmn aensaoTcsa 3abonesaqus, Bbl-
3BaHHbIE MUKPOOHBIMK MHekumamm. MponssogHble 1,2,4-Tpuasona sapekomeHaoBanm cebs kak COeANHEHUS C HU3KOW TOKCUYHOCTBIO
11 BbICOKUM MPOTUBOMUKPOBHBIM, MPOTUBOTPUOKOBBLIM, MPOTYBOBUPYCHbBIM, renaTonpoTEKTOPHLIM AeACTBUEM.

Llens pabotkl — uccnegosaHne npoTUBOTYOEPKYNE3HON akTMBHOCTU 5-(TnodpeH-2-unmetun)-4H-1,2,4-tpnason-3-tuona Ha 6aktepuu
wramma M. bovis.

Matepuans! u metogsl. B Hayane onbiTa nccnegoBany BNvMsiHUE KOHLUEHTpaUmMU npenapata u pH cpefbl Ha MHTEHCMBHOCTbL pocTa
KyneTypbl npy Temnepatype 37 °C. [ns atoro otéupanu M. bovis 100 naccaxa, koTopbli KynsTusupoBany npu Temnepatype 37 °C ¢
5-(Tnochen-2-unmetun)-4H-1,2,4-Tpnazon-3-TMOIOM B YKa3aHHbIX KOHLEHTpaLMSX B TEpMOCTaTe B TeveHne 3 MecsileB B cpefe ¢ pH 6,5
(10 npo6umpok ¢ kaxaon KoHUeHTpaumen npenapata) v pH 7,1 (10 npobupok ¢ kaxaoi KOHLEeHTpaLmren npenapara). B kayectse koHTpons
ucnonb3oBanu M. bovis 100 naccaxa 6e3 fobaenexus k cpeae 5-(Tnoden-2-unmetun)-4H-1,2,4-tpnason-3-trona.

Pesyniratsi. Takum obpasom, 0,1 %, 0,5 % un 1,0 % koHueHTpauum 5-(Tnoder-2-unmetun)-4H-1,2,4-tpnason-3-Tvona akTMBHO BNUSIOT
Ha KynbTyparbHble CBOWCTBA NaToreHHoro wramma M. bovis, KynsTuBmpyemoro Ha cpege ¢ pH 6,5 n pH 7,1 npu Temnepatype 37 °C,

CHepX1Basi POCT 1 passuTue, obranas TyGepKynocTaTuiecknx AeNCTBUEM.

Knwouessle cnosa: 1,2,4-Tpuason, I'IpOTVIBOTyﬁepKyJ'Ie3Ha9| aKTUBHOCTb, retepolnKnmn4eckne coegnuHeHns.

AxTyanbHble Bonpochl (hapMaLeBTMYECKON N MeAULMHCKOW Hayku 1 npakTuku. — 2019. — T. 12, Ne 3(31). — C. 256-259

One of the main problems in modern surgical, therapeutic
medicine and pharmacy is diseases caused by microbial
infections. The diversity of modern antibiotics is astounding.
However, along with high antimicrobial activity, they have a
number of side effects. One of the main problems is the ad-
dictive microorganisms to existing substances.

Thus, there is the question of the creation of new antimi-
crobial medicines. 1,2,4-Triazole derivatives have already
proven themselves [1-8] as compounds with low toxicity
and high antimicrobial, antifungal, antiviral, hepatoprotective
activity [9-14].

The aim

The aim of work is to research the anti-tuberculosis activity
of 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-thioles on
the bacteria strain M. bovis.

Materials and methods

Cultivation and biomass accumulation for strains of M. bo-
vis was carried out on an egg nutrient medium, which was
identical in composition to the standard one manufactured by
SE “Veterinary Medicine” (Kharkiv, Ukraine). 5-(thiophen-2-
ylmethyl)-4H-1,2,4-triazole-3-thiol was added to the medium
to obtain concentrations 0.1 %, 0.5 %, 1.0 %. Measurement of
the required amount of the medicine was performed according
to GOST 27025-86. The solutions were prepared according to
the methods described in GOST 4212-76 and GOST 4517-87.

Tinctorial properties, morphological features and the timing
of primary growth, its intensity and the nature of the sub-
culture of the isolated and accumulated mycobacteria were
studied. Number, size, shape, surface, consistency, pigmenta-
tion, transparency, gloss and emulsification in saline solution
performed the analysis and evaluation of the colonies.

The tinctorial properties of mycobacteria were determined
by preparing smears from colonies (cultures) stained with
the Zill-Nielsen method and examining them under im-

mersion of a SUNNY XS series microscope with a digital
microscopic complex “Mykmed-2-1600”. The morphology
of mycobacteria was determined by length, thickness, shape,
nature of cell ends, granularity and location.

Gravimetric measurements were performed on laboratory
electronic analytical scales model ESJ-200-4(US).

Results and discussion

At the beginning of the experiment, the effect of the medicine
concentration and the pH of the medium on the growth rate
of the culture at 37 °C was detected. M. bovis 100 passage,
which was cultured at 37 °C with 5-(thiophen-2-ylmethyl)-
4H-1,2,4-triazole-3-thiol at the indicated concentrations in a
thermostat for three months on medium with pH 6.5 (ten test
tubes with each drug concentration) and pH 7.1 (ten test tubes
with each drug concentration) was selected for this purpose.
M. bovis 100 passage without the addition of 5-(thiophen-
2-ylmethyl)-4H-1,2,4-triazole-3-thiol to the medium have
been used as a control.

After these and after cultivation at 37°C, the growth of
mycobacterium colonies was recorded and characterized.

As aresult, data on the effect of concentrations of 5-(thio-
phen-2-ylmethyl)-4H-1,2 4-triazole-3-thiol on the cultivation
of M. bovis at 37°C on medium with different pH on the cul-
ture growth rate were obtained.

The data on the cultural properties of M. bovis 100 passage,
which was cultured on medium with a pH 7.1, which contains
5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-thiol in three
concentrations was summarized in 7able 1.

Until the 7th day of the experiment, the growth of the cul-
ture of M. bovis 100 passage in the control group on medium
with a pH 7.1 at 37 °C was not observed.

The results are given in Table 1, showed no growth of
M. bovis culture 100 passage in all (0.1 %, 0.5 % and 1.0 %)
concentrations of 5-(thiophen-2-ylmethyl)-4H-1,2 4-triazole-
3-thiol throughout the observation period (90 days), indicating
the tuberculostatic effect of the drug.
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Table 1. Characterization of the cultural properties of M. bovis 100 passage, which cultured on medium with a pH 7.1 at 37 °C

Day of experience

7th day of experience

Control

A rough raid

The concentration of 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-thiol

There is no growth

There is no growth

There is no growth

14th day of experience

Rough raid and single white colo-

nies along the sowing line

There is no growth

There is no growth

There is no growth

30th day of experience

Solid growth. Smooth, small
colonies of whitish color

Unchanged

Unchanged

Unchanged

60th day of experience

Solid growth. Smooth, small
colonies of whitish color

There is no growth

There is no growth

There is no growth

90th day of experience

Solid growth

There is no growth

There is no growth

There is no growth

Table 2. Characterization of the cultural properties of 100 passages of M. bovis, which cultured on medium with a pH of 7.1 at 37 °C

The concentration of the drug isoniazid

Day of experience

7th day of experience

Mucoid plaque

Mucoids plaque is yellow

Mucoids plaque

There is no growth

14th day of experience

Unchanged

Unchanged

Single smooth colonies

There is no growth

30th day of experience

Numerous colonies are white

Single colonies are whitish

Small colonies are white

There is no growth

60th day of experience

Solid growth. Smooth, small
colonies of whitish color

The number of single small
colonies increased slightly

Small colonies are white

There is no growth

90th day of experience

Solid growth

Solid growth

The number of single small
colonies increased slightly

There is no growth

Table 3. Characterization of the cultural properties of M. bovis 100 passage, cultured on medium with pH 6.5 at 37 °C

Day of experience

7th day of experience

Control

Single colonies along the sowing

line

The concentration of 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-thiol

There is no growth

There is no growth

There is no growth

14th day of experience

Solid growth. Colonies are small,

white, smooth

There is no growth

There is no growth

There is no growth

30th day of experience

Solid growth. Colonies are small,

white, smooth

There is no growth

There is no growth

There is no growth

60th day of experience

Solid growth. Colonies are small,

white, smooth

There is no growth

There is no growth

There is no growth

90th day of experience

Solid growth. Colonies are small,

white, smooth

There is no growth

There is no growth

There is no growth

Table 4. Characterization of the cultural properties of 100 passages of M. bovis cultured on medium with pH of 6.5 with isoniazid at 37 °C

The concentration of the medicine isoniazid

Day of experience

7th day of experience

Control

Mucoid plaque

Single colonies are whitish

Arough raid

There is no growth

14th day of experience

Single colonies whitish color

Unchanged

Single smooth colonies

There is no growth

30th day of experience

Numerous colonies are white

Single colonies are whitish

Small colonies are white

Single small colonies along
the sowing line

60th day of experience

Solid growth. Colonies are small,

white, smooth

Growth of whitish, single
smooth colonies

Growth of whitish, single
smooth colonies

Unchanged

90th day of experience

Solid growth. Colonies are small,

white, smooth

The number of single small
colonies increased

The number of single small
colonies increased

The number of single small
colonies increased
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Table 3 summarizes the data on the cultural properties of
M. bovis 100 passage, which was cultured in a medium with
pH 6.5, which contained 5-(thiophen-2-ylmethyl)-4H-1,2,4-
triazole-3-thiol in three concentrations.

Until the 7th day of the experiment, the growth of the cul-
ture of 100 passages of M. bovis on a medium with pH 6.5
at 37 °C was not observed.

The results of the experiment show that the effect of
the substance at different concentrations on the medium
with pH 6.5 and pH 7.1 are the same. It was marked lack of
growth of pathogenic strain M. bovis 100 passages throughout
the observation period (90 days) for the all test (0.1 %, 0.5 %
and 1.0 %) concentrations of 5-(thiophen-2-ylmethyl)-4H-
1,2,4-triazole-3-thiol. Thus, it can be concluded that 0.1 %,
0.5 % and 1.0 % concentration of 5-(thiophen-2-ylme-
thyl)-4H-1,2,4-triazole-3-thiol actively influence the culture
properties pathogenic strain M. bovis cultured on medium
with pH 6.5 at 37°C, which holding back growth and having
a tuberculostatic effect.

The low concentration (0.1 % and 0.5 %) of the medicine
isoniazid on the medium with pH 6.5 and 7.1 at 37°C was not
inhibited the growth of pathogenic M. bovis 100th passage
unlike 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-thiol.

Thus, tables 1-4 had shown that 5-(thiophen-2-ylmethyl)-
4H-1,2 4-triazole-3-thiol had higher anti-tuberculosis activity
than the medicine isoniazid.

Conclusions

Thus, it can be concluded that 0.1 %, 0.5 % and 1.0 % concen-
tration of 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-thiol
actively influence the culture properties pathogenic strain
M. bovis cultured on medium with pH 6.5 at 37 °C, which
holding back growth and having a tuberculostatic effect.
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