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A COMPARATIVE STUDY OF THE HEPATOTROPHIC
PROPERTIES OF NON-STEROIDAL ANTI-INFLAMMATORY
DRUGS

Topicality. Recently, more and more works on the hepatotoxicity of NSAIDs have appeared in the literature. Pre-
sumably, all NSAIDs have hepatotoxicity, but the degree of adverse effects on the liver in different drugs is variable.

Aim. To study the effect of different generations of NSAIDs on the functional state of the liver of the experimental animals.

Materials and methods. Diclofenac sodium, piroxicam, indomethacin, meloxicam and celecocosib were selected
for the comparative study. Changes in the functional state of the liver of intact rats during subchronic administration of
the drugs selected, as well as their impact on the course of the model hepatitis were determined. The state of the liver
was determined by the following indicators: the mass coefficient of the liver, the activity of alanine aminotransferase,
alkaline phosphatase, the content of total protein, urea, cholesterol in the blood serum, the level of TBA-active products,
diene conjugates, reduced glutathione, catalase and glycogen in the liver homogenate.

Results and discussion. It was found that diclofenac, piroxicam, indomethacin in the doses of ED;, by the antiexu-
dative activity when used for 14 days adversely affected the liver of intact animals, as well as worsened the course of the model
hepatitis, i.e. had a pronounced hepatotoxic effect. Meloxicam and celecoxib did not show a pronounced adverse effect in
the carbon tetrachloride hepatitis, but contributed to the deterioration of the functional state of the liver of intact rats,
i.e. had a moderate hepatotoxic effect.

Conclusions. By the level of hepatotoxicity the drugs studied can be arranged as follows: diclofenac > indomethacin >
piroxicam > meloxicam > celecoxib.
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HOpiBHHJIbHe ,lIOCJIiA)KeHHH renaToTponmHux BJIACTUBOCTEM HeCTepOi,lIHPIX
NnpoTH3anaJbHUX NpenapariB

AxTyanbHicTb. OcTaHHIM YacoM y JiTepatypi 3’IBISIEThCA BCe Gisiblie po6iT, MPUCBSIYEHUX NUTAHHSM renaTokK-
cuyHocti HIT3I1. ImoBipHo, Bci HIT3I1 xapakTepu3yoThcs renaTOTOKCUYHICTIO, OJJHAK CTYNiHb HEraTUBHOI'O BIJIMBY Ha
NedviHKy B Pi3HUX NpenapariB BapiaGeJbHUH.

MeTo10 NPONOHOBAHOI POGOTH CTAJIO NOPiBHSAJIbHE BUBUYEHHS BIIMBY NpenapartiB pi3Hux nokosinb HII3I1 Ha GyHK-
L[iOHaJIbHUH CTaH NeYiHKU eKClepuMeHTa/lIbHUX TBapHH.

Marepianu Ta MeToAu. /l1sl TOPiBHAIBHOTO AOC/IPKeHHS 6yJ10 06paHo JuKJIodeHaK HATPilo, MPOKCHKaM, iHAoMe-
TalMH, MEJIOKCUKaM Ta 1|eJIeKOKCUO. BusHavyaiv 3MiHU QYHKIIOHA/JIbHOTO CTAHYy NeYiHKU IHTaKTHHUX LypiB 3a Cy6Xpo-
HIYHOT0 BBeJIeHHS 06paHMX penaparib, a TAaKOX iX BIJIMB Ha Nepebir MoziesibHOTro renaTUTy. CTaH ediHKY BU3HA4YaIN
3a TaKMMH IOKa3HUKAMH: MacOBUH Koe]illieHT Me4iHKH; aKTUBHICTh allaHiHaMiHOTpaHcepasy, ayxHoi pocdaTasy,
BMICT 3arajibHOro 6iJIKa, CEHOBUHH, X0JIECTEPOJIY B CUPOBATLi KpOoBi; piBeHb TBK-aKTUBHUX MPO/YKTIB, IEHOBUX KOH IOTATIB,
Bi/IHOBJIEHOTO IJIyTaTiOHY, KaTaJla3M Ta IJIIKOreHy B rOMOreHaTi MeYiHKU.

Pe3sysibTaTH Ta iX 06roBopeHHs. 3’sCOBaHO, 110 AUKJI0deHaK, MipOKCHKaM, iHJoMeTaluH y fo3ax E/l;, 3a aHTH-
€KCYZJaTUBHOIO aKTUBHICTIO 3@ 3aCTOCYBAaHHS NPOTAroM 14-TH {HIB HeraTHBHO BIJIMBAIOTh Ha CTaH MeYiHKU iIHTaKTHUX TBa-
PHH, a TAKOX MOTipLIYIOTh Nepe6ir Mo/ie/IbHOrO TeNaTUTY, TO6TO NPOsIB/ISAIOTh BUPaXKeHY IelaTOTOKCUYHY Aito. MeJIoKCMKaM
i I[e/IeKOKCHG He BUABJ/IAIOTb BUPaXKeHOI HeraTUBHOI Aii y pasi TeTpaxJIopMeTaHOBOro renaTHUTY, ajie CIPUAITh Horip-
LIeHH!0 GYHKI[iOHAJIbHOTO CTAHY NMeYiHKH iIHTAaKTHHUX 11ypiB, TO6TO YHHSTh NOMIpHY renaToTOKCUYHY Ai0.

BHCHOBKHU. 32 piBHEM renaTOKCHYHOCTI MOPiBHIOBAaHI NpenapaTy MOXKHA PO3TallyBaTH TaK: JUKI0pEHaK > iHJ[0-
MeTalMH > NiPOKCHKaM > MeJIOKCHKaM > [[e/IeKOKCHO.

Karwuosi cnrosa: zenamomokcudHicms,; dukaogeHak Hampiro; iHdomemayuH; NipoKCUKAM; MEAOKCUKAM; YeAeKOKCUO

E.T. llekuna?, I. B. Besmmk!, 1. B. CemeHus?, B. A. Y1aHoBa!
1 HayuoHauwbHoti hapmayesmuyeckutl ynusepcumem MuHucmepcmea 30pagooxpateHust YKpauHul
2 HeaHo-DpaHKoscKUll HAYUOHANbHbIU MEOUYUHCKUU yHUBepcumem
CpaBHMTe/IbHOE UCC/IEJ0BAHUE reNaTOTPOIHBIX CBOMCTB HECTEPOUAHBIX
NPOTUBOBOCIA/INTE/IbHBIX IIpenapaToB

AKTyaJ'IbHO(.'I‘b. B nocsiejHee BpeMsd B JIMTEpAType MOABJIAETCA BCe 60oJIbllIe pa60T, TNOCBALIEHHBIX BOIIpOCaM remna-
TokcnyHoctu HIIBIIL. BeposiTHo, Bce HIIBII 06/1a1a10T renaTOTOKCUYHOCTbIO, OZJHAKO CTelleHb HEraTUBHOI'O BO3/IeUCTBHUS
Ha Ie4YeHb y Pa3JIM4YHbIX IIPEenapaToB Bapna6e}1b1—[a.

ue./]b]o AaHHOﬁ pa6OTbI ABJIAETCA CPABHUTEJIbHOE UCC/IeJOBaHW e BJIUAHUA HauboJjiee HIMPOKO NMMPHUMEHAEMBbIX HIIBII
Pa3HbIX MMOKOJIEHUH Ha (byHKL[HOHaJIbHOe COCTOAAHHE ITeYEeHU 3KCIIEPUMEHTAJIbHBIX YKWBOTHBIX.

@apmakoaozis ma 6ioximis



ISSN 2519-8750 (Online)

Ukrainian Biopharmaceutical Journal, No. 1 (66) 2021

ISSN 2311-715X (Print)

MaTepHaJibl U MeTOABIL /|11 CPABHUTEIBLHOTO UCC/I€JOBAHUS OBLIM BbIOPAHBI ANK/JI0dEHAK HATPHUS, TUPOKCUKAM,
HH/IOMEeTAlMH, MEJIOKCHKAM U LiesleKOKCH6. Onpe/iesisiii usMeHeHHst QYHKIMOHAJIbHOTO COCTOSIHUSL IeYeHU UHTAKT-
HBIX KpbIC IPU CYy6GXPOHUYECKOM BBe/leHHMH M30paHHBIX NpeNapaToB, a TaKXKe UX BJIUSHHE Ha Pa3BUTHE MOEJbHOr0
rernaTyuTa y 9KCIepUMEeHTANbHbIX )KUBOTHBIX. COCTOSIHHE IIeYyeHH ONpe/ie Iy 10 CIeLYI0IMM [T0Ka3aTe IsIM: MacCOBBIN
K03 PUIMEHT neyeHH, aKTUBHOCTb aJJAHMHAMUHOTpaHcdepasbl, es04HoN pocdaTasbl, copepkaHue obLero 6eska,
MO4YeBHHBI, X0JIeCTEPHHA B CHIBOPOTKe KPOBH, ypoBeHb TBK-akTUBHBIX NPOJYKTOB, AMEHOBBIX KOHBIOIAaTOB, BOCCTa-
HOBJIEHHOT'0 IVIyTaTHOHA, KaTala3bl U [IMKOr'eHa B TOMOreHaTe MeYeHH.

Pe3ysibTaThl U UX 06CYXKJEHHUE. YCTAaHOBJIEHO, YTO JUK/I0pEeHaK, MMPOKCHKaM, HHJ0OMeTalKH B fo3e E/I50 no
AHTHUIKCCYyJaTUBHON aKTUBHOCTH NPU NPUMEHEHUH B TedeHHe 14 [Hell HeraTUBHO BJIMSIOT Ha COCTOSIHUE MeYeHU
HMHTAKTHBIX )KHBOTHBIX, @ TaK)XKe YXYAIIAIOT TeueHHe MO/eJbHOI0 TelaTUTa, TO eCTh NPOSIB/ISIOT BhIpa)KEHHOE TenaTo-
TOKCHYeCKOe JledCcTBHe. MeJIOKCHKaM U 1|eJIeKOKCH6 He MPOSIBJISIOT BIPAXKEHHOTO HEraTHUBHOTO BO3/eHCTBUS PU
TeTPaxJIOPMETAHOBOM TellaTHTe, HO CIOCOOCTBYIOT YXY/IIEHHI0 GYHKIIMOHAIBHOTO COCTOSIHUSA NIe4€HN MHTAKTHBIX KPBIC,

TO €CTb 06]13/18}0'1‘ yMepeHHBIM renaTOTOKCU4€CKHUM ,E[el‘/‘ICTBI/IeM.
BeiBoapl. [1o YPOBHIO reNaTOTOKCUYHOCTU CPAaBHHBAeMbIe NNPEenapaThbl MOXKHO PACIOJJIOXKHUTDH TaK: [ll/lKJIOCl)EHaK >

HWHAOMETAlUH > IMPOKCHKaM > MeJIOKCHUKaM > uene}(oxcn6.

Katouesvle cnoea: cenamomokcuyeckoe deﬁcmeue; dumogﬁeHaK Hampusi; uHOOMemaL;uH; NnupoKcukam; Me/s1I0KCukam;

yesekokcub

INTRODUCTION

Non-steroidal anti-inflammatory drugs (NSAIDs) are
one of the most popular groups of drugs. According to
the WHO, about 20 % of the world’s population regularly
uses drugs of this group [1]. At the same time, NSAID-as-
sociated side effects are the subject of large-scale scien-
tific and practical discussions and the object of numerous
experimental and clinical studies. It is known that one
of the main complications of this group of drugs is the de-
velopment of NSAID gastropathies [2, 3]. The side effects
of NSAIDs also include liver and kidney dysfunctions, he-
matological reactions, etc. [4, 5]. Recently in the literatu-
re there are more and more works devoted to the issues
of hepatotoxicity of NSAIDs [6-8]. Experts come to the con-
clusion that there is an undoubted relationship between
NSAIDs and hepatotoxicity. Most often, NSAID hepatopathy
is manifested by the pronounced cytolytic syndrome, cho-
lestasis syndrome, and acute hepatic failure. As for the pa-
thogenesis of liver damage, there is no consensus on this
issue at the moment. It was previously believed that the main
link in the pathogenesis of hepatotoxicity was inhibition
of the prostaglandin synthesis. However, recently this
hypothesis has been revised [9, 10]. In the pathogenesis
of the NSAID-associated liver damage, there is blockade
of the enzyme systems of the Krebs cycle and the uncoup-
ling of oxidative phosphorylation (similar to the Reye’s
syndrome) in the mitochondria of hepatocytes, blockade
of phosphodiesterase 1V, impaired excretion of bile due
to the formation of bulky complexes of NSAID metaboli-
tes with bile acids, enterohepatic treatment, as well as im-
munological disorders [11].

Despite the fact that the relative risk of liver damage
due to the use of NSAIDs is relatively low (8-27 cases per
100 thousand patients per year), the consequences of
the resulting NSAID-induced liver damage are often the most
serious [12]. The problem of the hepatotoxic effect of some
NSAIDs is so acute that in a number of countries these
drugs are prohibited. For example, nimesulide is current-
ly banned for use in Spain, Finland, Israel, India, Sri Lanka.
In the USA, UK, Canada and Australia, the drug was not
approved for registration [13].

Probably, all modern NSAIDs have hepatotoxicity; ho-
wever, the degree of the negative effect on the liver is very
variable. Therefore, the aim of our work was a compa-
rative study of the effect of different generations of NSAIDs
on the functional state of the liver of the experimental
animals.

MATERIALS AND METHODS

Five widely used NSAIDs of different generations were
selected for the comparative study, namely diclofenac sodi-
um, piroxicam, indomethacin, meloxicam, and celecocoxib.

To determine the effect of the drugs selected on
the functional state of the liver of intact rats, the latter
were administered intragastrically in the dose of ED, by
the antiexudative activity for 14 days: diclofenac sodium
in the dose of 8 mg/kg, piroxicam - 2 mg/kg, indomethacin -
5 mg/kg, meloxicam - 1 mg/kg, celecoxib - 7 mg/kg [1, 14].
On Day 15, animals were removed from the experiment,
their blood was collected, and the liver was removed.
The condition of the liver was determined by the follo-
wing indicators: the mass coefficient of liver (LMC), ala-
nine aminotransferase (ALT), alkaline phosphatase (ALPh),
total protein (TP), urea, cholesterol (ChS) in the serum;
the level of TBA-active products (TBA-AP), diene conju-
gates (DC), reduced glutathione (RG), catalase and glyco-
gen in the liver homogenate.

LMC was calculated by the formula:

LMC = (My,,, / M, 1) x 100 %.

The ALT activity was determined by the Reitman-
Frenkel method, AL - by the Bessel-Lowry-Brock method,
the level of TP - by the biuret reaction, ChS - by the Ilko
method (using standard biochemical kits), and the urea
content - by the Menshikov method [15]. TBA-AP, DC was
determined by the reaction with 2-thiobarbituric acid
spectrophotometrically using the method of I. D. Steel,
T. G. Garishvili, and the RG content - by the method of
Beutler E. D. et al. The level of glycogen in the liver was
determined by the method of Kemp and Kitz, catalase -
by the method of MO Korolyuk and co-authors [16].
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We extended the comparative study of the hepato-
tropic effect of the drugs on the model of acute fatty liver
disease - carbon tetrachloride hepatitis in rats. Tetrachloro-
methane hepatitis was caused by the introduction of 50 %
oil solution of carbon tetrachloride in the dose of 1 ml/100 g
of the animal weight intragastrically for 2 days [1, 14].
To determine the effect of the drugs studied on the course
of the carbon tetrachloride hepatitis, the latter was ad-
ministered 1 hour after the introduction of the damaging
agent for 2 days. On Day 3, animals were removed from
the experiment in the state of euthanasia, the liver was
removed, and the blood was collected for the biochemi-
cal examination. The condition of the liver was determi-
ned by the indicators similar to those in the previous ex-
periment and the survival of the animals.

In the case of obtaining the results in the form of
the mean # standard mistake, the statistical significance
of intergroup differences was calculated by the Student’s
ttest, intragroup differences - by the paired Wilcoxon test;
in the case of registration of the results in an alternative
form - by the angular Fisher transformation.

RESULTS AND DISCUSSION

The results of the comparative study of the effect of
anti-inflammatory drugs on the functional state of the liver
of intact rats are presented in Tab. 1.

According to the data obtained, diclofenac showed
the greatest negative impact on the functional state of
the liver of healthy animals with subchronic administra-
tion (within 2 weeks). The level of cholesterol increased
by 2 times compared to the intact control group. A decre-
ase in the content of TP in the blood serum by 1.6 times
indicated a decrease in the protein-synthetic function of
the liver. A probable increase ALPh by 1.6 times proved
the presence of cholestasis and inflammation in the li-
ver [17]. The increase in the level of RG in the liver ho-

mogenate by one and a half time was a consequence of
the deterioration of the functional state of the antioxidant
system of the body (AOS) of the experimental animals.
Other liver parameters in the diclofenac group did not dif-
fer significantly from those in the intact control group.

The use of piroxicam also led to the deterioration of
the functional state of the liver of intact animals. There
was a significant increase in the content of ChS in the se-
rum of animals (1.8 times higher than in the intact cont-
rol group). The level of SB decreased by 1.4 times, i.e.
the protein-synthetic function of the liver was suppressed.
The ALPh activity increased in 1.5 times. A significant in-
crease in the level of TBA-AP (by 1.3 times), and the ten-
dency to increase the content of DC in the liver homoge-
nate indicated an increase in the intensity of the proces-
ses of lipids peroxide oxidation (LPO) in the liver of animals.
Compared to diclofenac, piroxicam caused a more pro-
nounced increase in the activity of LPO processes (the con-
tent of TBA-AP in the liver homogenate increased in 1.3 ti-
mes more than in the group of animals treated with diclo-
fenac).

Under the effect of indomethacin there was a tendency
to increase LMC, increase the level of ALPh by 1.4 times,
reduce the content of SB (1.3 times), and increase the con-
tent of ChS in the serum (in 1.7 times compared to the group
of intact animals). In the liver homogenate, the level of
TBA-AP increased by 1.4 times compared to the same in-
dicator in the intact control group. There was a tendency
to increase the content of DC. Thus, indomethacin worse-
ned the liver, promoted the activation of sex processes.
Compared to diclofenac, indomethacin was less effective
in reducing TP and increasing ChS in the serum, but the le-
vel of TBK-AP under the action of indomethacin increa-
sed in 1.3 times more than on the background of diclofenac.

Meloxicam and celecoxib also contributed to some
extent to the deterioration of the functional state of

Table 1
THE EFFECT OF THE DRUGS STUDIED ON THE FUNCTIONAL-BIOCHEMICAL
LIVER PARAMETERS OF INTACT RATS
Parameters Intact control Indometacin Diclofenac Piroxicam Meloxicam Celecoxib
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
LMC, % 3.3+0.1 3.5+0.2 3.7+0.1* 3.6+0.2 3.5+0.3 2.8 £0.1%/**
Blood serum
ALT, mmol/hour x 1 0.5+0.08 0.5 +0.06 0.6 £0.02 0.5 £ 0.04 0.5 £0.05 0.4 £ 0.05**
ALPh, mccat/I 0.7 £0.10 0.9 £ 0.08* 1.1 +0.06* 1.0 £ 0.05* 0.8 £ 0.08** 0.8 £ 0.04**
Urea, mmol/1 4.7+0.2 49+0.2 48+0.1 45+0.2 43+0.3 43+0.3
TP, g/1 60.2+2.1 46.1 + 1.4*/** 38.6 + 1.0* 42.4 +£2.2* 54.7 +2.1** 58.8+1.6
ChS, mmol/1 1.2+0.1 2.0 £ 0.3*%/** 2.8+0.1* 2.2 £0.4* 2.1+ 0.2%/** 2.7 £0.2%
Liver tissue
DC, mmol/g 53+0.6 6.4+0.8 4.7+0.6 6.4+0.5 53+04 49+0.7
TBA-AP, mmol/g 103.1+10.4 | 141.8 £8.1%/** 112.2+6.3 138.6 + 7.7* /** 108.2+6.9 105.7 £4.9
Catalase, mmol/g 0.3+0.03 0.2+0.03 0.2 £0.05 0.2 +0.04 0.3+0.07 0.3+0.03
Glycogen, mg/g 259+4.2 20.3+4.9 19.4+39 22125 17.1+33 282+29

Notes: * - deviation of the indicator is significant for the group of the intact control, p < 0.05;
** — deviation is significant for the diclofenac group, p < 0.05.
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the liver of healthy animals. Under the effect of meloxi-
cam the level of ALPh increased (by 2 times), indicating
the presence of cholestasis and inflammation in the liver.
Meloxicam and celecoxib contributed to an increase in
cholesterol (by 2.3 times) compared to the similar indi-
cators in the intact control group.

Therefore, diclofenac, piroxicam, indomethacin when
used for 14 days in intact animals showed a pronounced
hepatotoxic effect. Meloxicam and celecoxib in the simi-
lar experimental conditions also contributed to the de-
terioration of the functional state of the liver. By reducing
the hepatotoxic effect the drugs were arranged as follows:
diclofenac > piroxicam > indomethacin > meloxicam =
celecoxib.

We continued the comparative study of the hepato-
tropic effect of the drugs selected on the model of acute
fatty liver disease - tetrachloromethane hepatitis in rats.
The condition of the liver was determined by indicators
similar to those in the previous experiment, as well as by
the survival rate of animals. The results of this study are
presented in Tab. 2.

In the control pathology group, the development of
fatty degeneration of the liver was observed; it was accom-
panied by an increase in the mass coefficient of the liver
by 1.8 times compared to the intact control group, indi-
cating severe intoxication and the development of inflam-
mation in the liver tissue under the effect of carbon tetra-
chloride [1, 9]. By the end of the experiment, half of the ani-
mals died (survival was 50 %). The level of ChS in the blood
increased in 1.8 times. The increase in the serum ChS is
a compensatory reaction in the intensification of LPO pro-
cesses since in hypercholesterolemia ChS is more easily
integrated into cell membranes and stabilizes them [18].

The increased ALPh activity (by 2.6 times) suggested
the presence of inflammation and cholestasis in the liver.
A decrease in the protein content of liver in the blood
serum of animals was by 1.3 times.

A sharp increase in the ALT activity (1.7 times com-
Epared to the intact control group) indicated an increase
in cytolysis in the liver, which correlated with an increase
in LPO processes. The decrease in the level of RG (by 1.7 times)
and catalase (by 2.4 times) in the homogenate of the organ
was a consequence of the suppression of AOS in animals.
The antitoxic function of the liver was also suppressed,
as evidenced the increased level of urea in the serum of
control animals. The content of glycogen in the liver de-
creased in 2 times, indicating a decrease in the synthetic
function of the liver.

The drugs affected the severity of the pathological
process in the liver to varying degrees. The use of indo-
methacin did not reduce the hepatotoxic effect of carbon
tetrachloride, on the contrary, a significant increase in
the content of TBA-AP (by 1.2 times), DC (by 1.1 times)
decreased the level of RG in the liver homogenate (by 1.2 ti-
mes) compared to the similar indicators in animals of
the control pathology group. However, the introduction
of indomethacin contributed to a significant reduction
in the ALT activity in the liver homogenate (by 1.2 times)
and the level of cholesterol in the blood (by 3.6 times).
The survival of the animals increased by one and a half
time compared to the control pathology group and was
75 %.

Diclofenac did not also reduce the hepatotoxic effect
of carbon tetrachloride. There was a significant increase
in relation to the control pathology, the content of ChS
in the serum increased by 1.3 times. The introduction of

Table 2
THE EFFECT OF THE DRUGS ON THE FUNCTIONAL AND BIOCHEMICAL PARAMETERS
OF THE LIVER IN THE CARBON TETRACHLORIDE HEPATITIS IN RATS
Parameters Intact control | Control pathology | Indometacin Diclofenac Piroxicam Meloxicam Celecoxib
(n=6) (n=12) (n=10) (n=10) (n=10) (n=10) (n=10)
Survival, % 100 50 75 62,5 75 87.5 75
LMC, % 3.1+0.2 5.5+ 0.2* 52+0.1* 6.0 £0.1%/** | 5.3+ 0.4* 4.8 +0.3* 5.3 +0.4*
Blood serum
ALT, mmol/hour x| 0.5+0.1 1.6 £ 0.2* 1.1+0.1* 1.1+0.1* 1.2+£0.2% | 1.0+0.1*/* | 1.7+0.2*
ALPh, mmol/1 1.3£0.2 3.2+0.6* 3.1+0.6* 3.6 +0.9* 3.4+0.5* 3.0+ 0.3* | 2.9 +0.3%*
Urea, mmol/1 47+0.5 7.9 +0.7* 8.1+0.4* 5.3 +0.6** 9.4 +0.8% 8.0 + 0.6* 8.2+0.7*
TP, g/l 60.2 £2.1 46.7 + 3.6* 49.3 +4.1* 429+53 | 46.1+4.4* 56.6 + 4.2 58.4+5.8
ChS, mmol/1 22+03 3.9+0.2* 2.1+ 0.4 5.0+ 0.3%/* | 2.0+0.1** 2.9 + 0.3** 3.2+0.2*
Liver tissue
DC, mmol/g 53+0.6 7.7 + 0.4* 8.7 + 0.3%/** 7.2 +0.4* 7.9 +£0.5* 7.5 +0.4* 7.3 +0.5*
TBA-AP, mmol/g |109.1+15.4 178.3 + 8.8* 209.1+£10.3*/**| 153.7 +11.1* | 166.3 + 12.3* | 152.9+13.4 | 155.7 + 12.8*
RG, mmol/g 0.4 +0.02 0.2 +0.05* 0.2 +0.03* 0.1+0.04* | 0.2+0.03* | 0.2+0.02* | 0.2 +0.04*
Catalase, mmol/g 0.3+0.03 0.1+0.02* 0.1+0.03* 0.2 +0.04* 0.1 +0.05* | 0.3 +0.05** | 0.3 +0.03**
Glycogen, mg/g 22.3+4.2 11.3 +1.9* 169 +3.4 9.6 + 2.1* 12.4 +3.9* 142+29 | 10.2+1.3*

Notes: * - deviation of the indicator is significant for the group of the intact control, p < 0.05; ** - deviation of the indicator is significant
for the group of the control pathology, p < 0.05.
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the drug helped to reduce the content of TBK-AP, but the
level of RG decreased by 1.7 times. The survival of the ani-
mals was 62.5 % (less than in the group of animals re-
ceiving indomethacin, but more than in the group of
he control pathology).

In the group of animals treated with piroxicam, there
was a tendency to increase LMC compared to the control
pathology group. There were significantly increased urea
levels in the serum of animals, indicating a decrease in
the antitoxic (ammonia-detoxifying) function of the liver.
However, the introduction of piroxicam significantly redu-
ced the activity of ALT (in 1.2 times), i.e. there was a ten-
dency to reduce cytolytic processes in the liver. The sur-
vival of rats was 75 %.

Against the background of the introduction of me-
loxicam, there was a decrease in MCP (decreased in 1.2 ti-
mes compared to the control pathology group), the mar-
ker of ALT cytolysis decreased in 1.3 times, the serum
cholesterol decreased in 1.35 times. A significant increa-
se in TP in the blood serum by 1.2 times indicated a tenden-
cy to improve the protein-synthetic function of the liver.
The impact on the processes of LPO can be judged by re-
ducing the content of TBK-AP by 1.2 times. The survival
was 87.5 %.

The use of celecoxib contributed to the reduction
of inflammatory processes and cholestasis in the liver
(the level of ALPh in the serum decreased by 1.3 times,
the total protein content increased by 1.3 times). Under
the effect of the drug the level of LPO decreased (the con-
tent of TBA-AP in the homogenate of the organ decrea-
sed by 1.2 times). The survival was 75 %.

Thus, during the experiment it was found that diclo-
fenac, piroxicam, indomethacin in the doses of ED,, by
the antiexudative activity when used for 14 days adver-
sely affected the liver of intact animals, as well as worse-
ned the course of the model hepatitis, i.e. had a pronoun-
ced hepatotoxic effect. Meloxicam and celecoxib did not
show a pronounced adverse effect in the carbon tetra-
chloride hepatitis, but contributed to the deterioration
of the functional state of the liver of intact rats, i.e. had
a moderate hepatotoxic effect.

CONCLUSIONS
By the level of hepatotoxicity the drugs studied can
be arranged as follows: diclofenac > indomethacin >
piroxicam > meloxicam > celecoxib.
Conflict of interests: authors have no conflict of in-
terests to declare.
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