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Hepatotoxicity of anti-TB drugs is the current problem. The important areas of modern medicine and pharmacy is the
search of drugs that have high hepatoprotective properties and are able to prevent or reduce development of cytolysis
and cholestasis in the liver during the treatment with rifampicin and isoniazid. The aim of the work was to investigate
antycytotoxic and antycholestatic activity of thiotriazoline and quercetin in chronic drug-induced liver disease (chronic
drug-induced hepatitis - CDIH) of immature rats by rifampicin and isoniazid. CDIH was modelled by intragastric adminis-
tration of rifampicin and isoniazid to immature rats (50 animals) three times a week for 29 days. There were the following
experimental groups: 1 - control, 2 - CDIH, 3 - CDIH + quercetin, 4 - CDIH + thiotriasolin. The activity of ALT, AST, alkaline
phosphatase, gamma glutamyl transferase (GGT) in the serum and the bilirubin level in the blood serum have been deter-
mined. As a result of the research conducted it has been determined that more marked decrease of the ALT activity was
observed when using thiotriazoline compared to quercetin. A reliable decrease in activity of GGT and alkaline phosphatase
were observed after administration of both drugs. Thus, it has been proven that thiotriasolin has a high antycytotoxic
activity, so it can be recommended for prevention or reduction of cytolysis of hepatocytes in the treatment of tuberculosis

by rifampicin and isoniazid in children.

In recent years the problem
of side effects in the treat-
ment and prevention of tubercu-
losis has become especially im-
portant in Ukraine and worldwi-
de owing to the epidemic state in
the country, steady progressive in-
crease of morbidity and infection
of both very diverse social and age
groups, increase in the percentage
of people required chemoprophy-
laxis, and prolonged use of rifam-
picin and isoniazid, which have
hepatotoxic properties [3-5].

The aim of the work was to in-
vestigate antycytotoxic and anty-
cholestatic activity of thiotriazo-
lin and quercetin in chronic drug-
induced liver disease (chronic drug-
induced hepatitis - CDIH) of im-
mature rats by rifampicin and iso-
niazid.

Materials and Methods

The experimental study of 50
non-linear white laboratory im-
mature male rats with the initial
body weight of 60-70 g to make the
pathology under study in child-
ren as close as possible was per-
formed. Modeling of chronic drug-

induced hepatitis (CDIH) was con-
ducted according to the own me-
thod developed [1] by intragast-
ric administration of rifampicin
and isoniazid three times a week
for 29 days. Experimental animals
were divided into 4 groups: gro-
up 1 - intact animals (n=12, cont-
rol), group 2 - CDIH modulation
(n=14); animals of group 3 (n=12)
in parallel with rifampicin and iso-
niazid were injected intragastric
quercetin (“Kvertyn”, “Borshcha-
hivsky pharmaceutical plant” JSC)
daily in the dose of 75 mg/kg for
29 days; animal of group 4 (n=12) in
parallel with rifampicin and iso-
niazid were introduced thiotriazo-
line (“Galychpharm” JSC, “Arte-
rium” corporation) intragastrical-
ly in the dose of 22.5 mg/kg daily
for 29 days. OD, for quercetin and
thiotriazoline was recalculated by
the method of Yu.R.Rybolovlev [2].
After the end of the experiment
the animals euthanized under tio-
pental anesthesia were decapita-
ted and sampling of the serum, li-
ver and kidneys for biochemical
studies was done. In the serum the
activity of aspartate aminotrans-
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ferase (AST), alanine aminotrans-
ferase (ALT), alkaline phosphatase
(AP), gamma glutamyl transpep-
tidase (GGT); levels of total, di-
rect and indirect bilirubin were
determined and conducted with
the help of a biochemical analy-
zer “Vital Microlab 300" using re-
agents of “Pointe Scientific Inc.”
company (USA).

Results and Discussion

The experiments have shown
that the drugs studied have hepa-
toprotective properties of varying
degrees of intensity. To assess the
hepatoprotective efficiency the nor-
malization of biochemical para-
meters that characterize the cy-
tolysis syndrome (CS), namely the
activity of transaminases and GGT
has been evaluated. In untreated
animals with CDIH developed af-
ter administration of rifampicin
and isoniazid the activity of ALT
was increased by 29% compared
to control (p<0.05), AST - 37%
(p<0.05), GGT - 54% (p<0.05).
The study of intensity of the CS
in the treatment of the experimen-
tal HMH has demonstrated that
the more marked decrease in the
ALT activity was observed when
using thiotriazoline (17%, p<0.05
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against untreated animals with
CDIH), less - against the introduc-
tion of quercetin (11%, p>0.05).
A reliable decrease in activity of
GGT was observed after admini-
stration of both drugs compared
to the animals that did not recei-
ve treatment, namely by 24% when
administered thiotriazoline with
the therapeutic and prophylactic
purpose (p<0.05) and somewhat
less when using quercetin - 20%
(p<0.05). The AST activity was not
reduced to normal values when
using both drugs, but it should be
noted that after administration of
quercetin this value did not dif-
fer from that in the untreated ani-
mals and was significantly higher
than in animals of the control
group by 33% (p<0.05) (Table 1).
Thus, the comparative effective-
ness of drugs has revealed a high-
er efficiency of thiotriazoline con-
cerning the normalization of the
parameters that characterize the
CS in animals with CDIH.

To assess the effectiveness of
the drugs studied the normaliza-
tion of biochemical parameters
that characterize the cholestasis
syndrome (ChS), namely levels of
total and direct bilirubin and al-
kaline phosphatase activity has
been also evaluated (Table 2).

The indicator that was most
clearly presented the ChS in CDIH
in rats was the AP activity, which
increased by 44% in the untrea-
ted animals (p<0.05 versus cont-
rol). A reliable decrease of the AP
activity compared to the untreated
group was observed both when in-
troducing quercetin (26%, p<0.05)
and thiotriazoline (23%, p<0.05).
The study of total and direct bili-
rubin has shown no significant or

Table 1

Characteristics of biochemical parameters
of the cytolysis syndrome in immature rats depending
on the hepatoprotector applied (M+m), (n = 50)

Indicators
Groups
ALT AST GGT
1. Control 186.14+36.50 | 161.71+40.67 10.00+1.63
2.CDIH 239.86+30.73*% | 221.29+18.22* 15.43+2.51*
3. CDIH + quercetin 212.88+22.93 | 215.63+19.59* 12.29+1.80#
4. CDIH + thiotriazoline | 200.00+35.69# | 204.57+26.99 11.75+1.58#
Notes:
1) * - significant difference compared to control (p<0.05);
2) # - significant difference compared to CDIH (p<0.05).
Table 2

Characteristics of biochemical parameters of the cholestasis
syndrome in immature rats with chronic drug-induced
hepatitis (M+m), (n = 50)

Indicators
Groups
Total bilirubin | Direct bilirubin AP
1. Control 8.78+1.40 4.87+1.571 384.71+78.01
2.CDIH 9.77+1.51 4.76+1.067 553.00+73.34*%
3. CDIH + quercetin 8.83+0.88 4.64+1.533 |410.29+104.944
4. CDIH + thiotriazoline 8.58+1.98 457+1.396 424.75+84.90#

Notes:

1) * - significant difference compared to control (p<0.05);
2) # - significant difference compared to CDIH (p<0.05).

statistically significant deviations
from the norm.

Thus, the pathogenetic thera-
py of chronic drug-induced liver
disease, which involves the use of
hepatoprotectors should be aim-
ed primarily at eliminating the
dominant clinical and biochemi-
cal syndrome, namely SC. A do-
mestic drug with hepatoprotec-
tive properties thiotriazoline sig-
nificantly reduced the activity of
ALT (17%, p<0.05), AP (23%, p<
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JOCJIKEHHA AHTULIUTOJITUYHOT TA AHTUXOJIECTATUYHOI AKTUBHOCTI TIOTPHA30JIIHY TA KBEPLIETUHY
NP XPOHIYHOMY MEJUKAMEHTO3HOMY I'ENNATHUTI Y CTATEBOHE3PI/IUX IIIYPIB

H.A.Pukano, 0.B.AHdpouyk
BinHuybkuil HayioHa1bHUil MeduuHull yHieepcumem im. M.LITupozoea
Karouosi cnosa: medukameHmosHe ypajxceHHs neviHKu; pugamniyuH; i3oHiasud; yumodsis; Xxosnecmas; eenamonpomexyis

AKmya/bHO0 npo61eMOI0 Cb0200eHHS € 2enamomoKCcU4HICMb npomumy6epKy/Ab03HUX npenapamis. Baxcaueumu Ha-
npsimMkamu cyvyacHoi meduyuHu ma papmayii € nowyk npenapamis, siki 604100i10mb 8UCOKUMU 2eNaMONPOMEKMOpHUMU
s/sacmugocmsamu ma 30amui npoginakmysamu a6o 3meHuy8amu nposasgu yumoAaisy ma xosnecmasy y neviHyi Ha mai
3acmocyeaHHts pugamniyuHy ma izoniazudy. Memoro po6omu 6ys10 docaidxiceHHss aHmuyumoaAimu4Hoi ma aHmuxo-
Jslecmamu4Hoi akmusHocmi miompuasoliHy ma keepyemuHy npu XpoHiYHOMY MeOUKAMEHMO3HOMY YPANCeHHI neyiHKu
cmamesgoHe3piaux wypis pugamniyuHom ma isoHiazudom. XpoHiuHuii medukameHmosHuli cenamum (XMI') modenio-
804U WASIXOM [HMpazacmpanbHo20 égedeHHs pudamniyuHy ma isoniazudy cmamesoHespisum wypam (50 meapun)
mpuyi Ha muxcdeHb npomsizom 29 duie. Ekcnepumenmanvhi epynu: 1 - koumposav, 2 - XMI 3 - XMTI™ + keepyemuH, 4 -
XMT + miompua3soain. ¥ cupoeamyi eusHavaau akmusHicme AJ/IT, ACT, JI®, I'TTII ma piseHds 6inipy6iHy y cupoeamuyi.
B pe3yabmami nposedenozo docaidiceHHss 6cmaHo8/eHo, Wo 6iabll sUupd3He 3HUXdceHHs: akmusHocmi AJIT cnocmepiza-
J10Cb NpU 3acMOCy8aHHi miompuasonity, MeHwe — npu 8eedeHHI keepyemuHy. /locmosipHe 3HuxceHHs akmugHocmi I'T'TIT
ma JI® cnocmepizanocs sik i npu 8eedeHHi 060x npenapamis. TakumM YUHOM, yCMAHOB/1EHO, WO MiompuasoiH 80100i€
BUCOKOI0 AHMUYUMOAIMUYHOI0 AKMUBHICMIO, MOMY MOXce 6ymu pekomMeHJ08aHUll 01 npodinakmuKu Yu 3MeHWeHHs
yumonizy zenamoyumis npu AiKy8aHHi my6epkyavo3y y dimetl pugpamniyuHom ma izoHiazudom.

HUCCJIEAOBAHUE AHTULIUTOJIMTUYECKON U AHTUXOJIECTATUYECKON AKTUBHOCTU TUOTPUA30/IMHA
W KBEPUETHUHA INTPU XPOHUYECKOM MEJAUKAMEHTO3HOM T'ENTATHUTE Y HEIIOJIOBO3PEJIBIX KPbIC

H.A.Pvikano, O.B.AHdpowyk
BuHHUYKuil HAUUOHAALHbII MeduyuHcKull yHugepcumem um. H.H.Ilupozosa
Karouesvle ca108a: MedukameHmMo3Hoe nopaxceHue neyeHu; pugamnuyuH; u3oHUA3ud; YyumoJaus; Xo/ecmas; 2enamonpomexyust

AxkmyasnsHoll npo6.1emoti cospeMeHHOCMU 518A51emcsl 2enamomoKCUMHOCMb npomusomybepKy/ie3HblX npenapamos. Basic-
HbIMU HANPABAEHUSIMU COBPEMEHHOU MeduyuHbl U hapmayuu s8,15emcsi NOUCK npenapamos, Komopbwle 06.1adarom 8bi-
COKUMU 2enamonpomeKkmopHbIMU C80UICMEAMU U CNOCOOHbI NPOPHUIAKMUPOBAMb UAU YMEHbUWAMb NPOSIBAEHUS YUMO-
JU3a U X0/ecmasa 8 neyeHu Ha ghoHe npumeHeHus: pudamnuyuHa u uzoHuasuda. Lleavto pabomsl 6bi10 uccaedosaHue
AHMUYUMOoAUMU4eckoll U aHMuxo1ecmamu4eckolii akmugHoCcmu muompuasoAuHa U KeepyemuHa npu XpoHU4ecKkoM
MeOQUKAMEHMO3HOM NOPANCEHUU NeYeHU HeN010803pPeNblX KpblC puPamnuyuHom u u3oHuasudom. XpoHuueckuti medu-
KameHmo3Hvlii cenamum (XMI') modeauposanu nymem uHmpazacmpaabHo20 egedeHust pugamnuyuHa u U3oHuasudda
Henos10803pesablM Kpvicam (50 xusomHbuiX) mpu pasa 8 Hedesio 8 meveHue 29 dHell. IkchepumeHmasbHbule epynnol: 1 -
KoHmpousy, 2 - XMI} 3 - XMT + keepyemuH, 4 - XMI" + muompua3zoauH. B cieopomke onpedeasiau akmusHocms AJIT, ACT,
JI®, I'TTII u yposeHsb 6uiupy6uHa 8 cbi8Opomke Kposu. B peayabsmame nposedeHHO020 uccaedo8aHusl yCmaHO8AeHO, YUMo
6o1ee gbipaxceHHoe cHuxceHue akmugHocmu AJIT Habawda0cb npu npuMeHeHUU MUompuasonuHd, MeHbulee — npu
egedeHuu keepyemuHa. [locmoeepHoe cHusxceHue akmugHocmu I'T'TII u JI® Habawdansocy npu 88edeHuU 060ux npenapa-
mos. Takum 06pasom, ycmaHos8/1eHo, Ymo MUOmpuasoAuH 06.1adaem 8bICOKOU AHMUYUMOAUMUYECKOU aKMUBHOCMbIO,
noamomy Moscem 6blmsb peKoOMeHO08aH 015 NPOPUAAKMUKU UAU CHUNCEHUS YUMOAU3A 2enamoyumos npu Je4eHuu my-
6epkysesay demetl pugamMnuyuHoM U U30HUA3UOOM.



