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ACUTE TOXIC HEPATOPATHY IN THE EXPERIMENT AND ITS
CORRECTION BY HEPATOPROTECTORS

Abstract. One One of frequent complications of acute exogenous poisonings is the
toxic hepatopathy. Entering of toxic substances into an organism and their subse-
quent metabolization result in increased formation of free radicals. The identification
of the HOL role when acute poisoning leads to the search of new effective drugs
with antioxidatic properties. The purpose of our researches is studying of antioxi-
dant properties “Essentiale” and new pharmacological substance amidophospha-
nata citizin (AFC). All experimental procedures were carried out according to the
requirements of GLP (Good Laboratory Practice-appropriate laboratory practice).
Acute toxic hepatitis was caused by intraperitoneal introduction of 40% oil CCL,
solution, in the dose of 0,2 ml/100,0 once. By results of the researches acute poison-
ing with four-chloride Carbonium resulted in toxic hepatitis. The introduction of the
tested pharmacological compound amidophosphanata citizin reduced the increased
activity of AlaT, AsaT, amount of blood total bilirubin (TB), as well as the growth of
DC (level the diene conjugates in the experienced group 2,7 times lower than in
the group of comparison, and 3,8 times more than in the control one) and limited
accumulation of SB. Introduction of paracetamol in the increased dose causes toxic
hepatitis of the tested animals.

Keywords: Amidophosphanat citizina, hepatoprotector, “Essentiale”, hyperoxide
oxidation of lipids, four-chloride Carbonium, hepatopathy

AHHoTaumA. OQHUM M3 YacTbIX OCIIOXKHEHWIA OCTPbIX 3K30rE€HHbIX OTPaBIEHMUIA
SBIIAeTCH TOKCMYeckas renaronaTus. MNMocTynneHne TOKCUYECKUX BELLECTB B Op-
raHn3M 1 nx nocregyLasn metabonmsauns NPUBOAAT K MOBbILLEHHOMY 06paso-
BaHuWto cBoBodHbIX pagukanos. Beissnernwe ponu MNOJT npy ocTpbIX oTpaBneHn-
X MPMBOANT K MOUCKY HOBbIX 3pheKTUBHbBIX MpenapaToB ¢ aHTUOKCUAAHTHLIMM
cBoricTBamu. Llenb nccnegoBaHWin - CpaBHUTENBHOE N3yYeHUe aHUTUOKCUOaHT-
HbIX CBOWCTB 3CCeHLMane nm HoBoro capMakonorm4eckoro Bellectsa aMuao-
docdaHaTa uMTn3mnHa. Bee skcnepumeHTanbHble Npoueaypbl Bblnn NpoBeaeHs!
B cooTBeTCTBMU ¢ TpeboBaHusamu HIM (Haanexalasa nabopatopHas npakTuka).
OCTpbIi TOKCUYECKNIA renaTuT Bbi3blBanu BHY TPMOPOLLMHHBIM BBedeHnem 40%
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macnsHoro pacteopa CCL,, B fose 0,2 mn/100,0 ofgHokpaTHo. Mo pesynbTatam
nccrnefoBaHUA OCTpoe OTPaBlieHUe YeTbIPEXXJIOPUCTLIM YrNepodoM MpuBesio
K pasBUTUIO TOKCUYeCKOro renaTtuTa. BeegeHune ncnbiTyemoro capmakonormnye-
CKoro coegnHeHns amugodocdaHaTta LUTU3MHa akTUBHO 1 OTHYETNIMBO MPOMCXO-
aunno caepxuBas pocT akTuBHocTU AT, ACT, konunyecTtea OB B KpoBU, a Takxe
caepxupad pocT AK (ypoBeHb ANEHOBbLIX KOHBIOraT B OMbITHOM rpynne Huxe B 2,7
pasa, YeM B rpynne cpaBHeHus, 1 B 3,8 pasa, YeM B KOHTPOIIbHOR) 1 OrpaHn4nBas
Hakonnenue LLO.

KnioueBble cnoBa: AMugodocdaHaT UMTU3NHA, renaTtonpoTekTop «3cceHuma-
nex», NepeKkncHoe oKUCIeHe NUNMOOB, YeTbIPEXXTOPUCTLIW Yrnepon, renatonaTtus.

TyiHaeme. AcKblHFaH aK30reHi ynaHyablH Wi TapaFaH acKblHynapbliHbIH Gipi —
yibl renatonatus. Afsara yrbl 3aTTapablH TYCyi XeHe onapAblH COHfFbl MeTabo-
ym3ami Boc pagukangapabiH ken nanga 6onysiHa akenedi. KatTsl ynaHy kesgepiHae
JIM-HbIH OpHbLIH Taby aHTWOKCMAAHTTLI KacueTTepi Bap xaHa TuiMai 3aTTapdbl i3-
Oeyre akenepj. BisgiH 3epTTeydiH MaKcaTbl — acceHUMarne MeH xaHa dapmMakosio-
TMAMBIK 3aT — UMTU3MHHBIH amMMaodocoHaThIHbIH, aHTUOKCMAAHTTLI KacueTTepiH
canbICTblpMarnbl Typae 3epTrey. baprblk akcnepumeHTTep O3T- HbIH (OypblC 3€pT-
xaHarblK Texipnbe) Tanantapsl SombiHLLIA Xyprisingi. >Kegen yssl renatutri CCL,
— TiH 40% mawnbl epiTiHgiciH 0,2 mn/100,0 menwepae Bip peT Kypcak, KyblCblHa
eHrisyMeH TyablpabiK. 3epTTey HaTukeci GoibiHIa eHrisreH CCL, — yribl renatuT-
Ke akengi. 3epTTeyaeri hapmMakonoruanbIk 3aT - UMTU3MHHBIH aMmugodocdoHaTs!
BenceHpi xoHe HakTbl Kanaarsl AllaT, ACaT, XKb — Hel kebetoiH ToKTaTThl. 3epTTey
TobbIHAA carbICTbipMarbl Torka kaparaHga OK- Ti - 2,7 ece ToKTaTTbl xaHe Hakpbl-
nay TobblHa KaparaHaa -3,8 ece, LLIO-HbIH XuHanybIH LieKkTesi.

Tyningi cesgep: LntnsnH ammngodocdaHaThl, «ScceHLmaney renatonpoTekTo-
pbl, MMNUATEPAIH acKblH TOTbIFYbI, TOPTX/IOPSIbI KEMIPTEK, renaTonaTus.

Introduction. According to WHO data acute exogenous poisonings
composes more than a third “the ecological diseases” [1-3]. About 100
thousand of different substances are constantly in the process in produc-
tion and in everyday life, that are used as medicines. It inevitably leads to
growth of number of acute poisonings around the world. One of frequent
complications of acute exogenous poisonings is toxic hepatopathy. There
are 3 main mechanisms of hepatopathy development: decrease of spe-
cific function of hepatocytes, disturbance of regional microcirculation and
bile secretion [4,5]. The great significance has been given to the hyper-
oxide oxidation of lipids (HOL) when acute intoxications and the role of
its disturbances in the genesis of complications in recent years, including
toxic hepatitis. Entering of toxic substances into organism and their subse-
quent metabolization leads to increasing formation of free radicals.
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So, in the process of biotransformation of xenobiotics while the ac-
tion of microsomal monooxigenases high-toxic superoxidic anions due
to decomposition of oxygenated ferrocomplexa citochrome P-450 [1] are
formed. Formation of the active forms of oxygen (AFO) in a liver during
the work of cytochrome of P-450-dependent system of microoxygenases
of microsomes - continuous physiological process [2,3], however in condi-
tions of affect of toxic agents AFO production sharply increases in condi-
tions, and there is a threat of desease of the whole organism. The identi-
fication of HOL role in pathogenesis of toxic hepatitis at acute exogenous
poisoning led to search of new effective medicine with antioxidatic prop-
erties. As hepatoprotecting means when experimental toxic hepatitis of
different types vitamin E and Selen containing preparations, ubiquinone-9,
Silibininum, sodium selenit and polyphenolums, Eplir, Essentiale, Maksar,
Legalonum and a number of other substances were studied. Inhibiting
free radical oxidation, antioxidants protect cellular membranes from dam-
age and prevent death of hepatocytes [4,5].

In this regard the purpose of our researches is comparative study-
ing of the anitioxidant properties of “Essentiale” and amidophosphonata
citizina of classical model of acute toxic hepatitis, caused by four-chloride
Carbonium.

Materials and Methods. All experimental procedures were carried
out according to the requirements of GLP [6]. As it is known that disinte-
gration of tetrachlormethane (CCL,) leads to formation of the free radicals
initiating reactions HOL. The poison with obvious pro-oxidatic action and
hepatotoxic effect is the most suitable model for check of various medi-
cines for antioxidatic and cytoprotective activity.

Acute toxic hepatitis was caused in 24 rats by means of intraperito-
neal introduction of 40% oil solution CCL,, in the dose of 0,2 ml / 100,0
once. An hour before CCL, injection the animals of tested group received
amidophosphanate citizina in the dose 100 ml/kg day, while the animals
of comparison group - “Essentiale” 50 ml/kg/day, the control ones - equal
quantity of normal saline solution.

For biochemical researches and researches of the system HOL -
AOP the blood from the central vein in the course of decapitation was
tested. In blood serum the level of the general bilirubin (TB), protein (TP),
aminotransferases (AIAT, AsAT), the alkaline phosphatase (AP) was de-
termined by the standard technique [1,5,7]. The condition of the system
HOL-AOP was estimated by the contents of products of lipohyperoxida-
tion in the erythrocytes by the method of VN Ushkalova and ND Kadoch-
nikova [8]. For integrated determination of the level of total primary (TPP)
and secondary (TSP) products of HOL, as well as the Schiff Bases (SB)
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methodical approach of El Lvovskaya was used [9]. The activity of cata-
lase (CT) in plasma was estimated according to the speed of destruction
of hyperoxide of Hydrogen and expressed in seconds, in the erythrocytes
- by method of MA Korolyuk and coworkers [10]. In the erythrocytes the
level of the average molecules (AM) was determined by the method of Al
Kovalevskaya and OE Nifantyev [11].

Statistical processing of the obtained data is carried out on the per-
sonal computer by the method of variation statistics with use of the pack-
age of application programs (SAS version 9.0 and JMP version 5.0 (SAS
Institute Inc., Gary, NC)). The differences of the compared values were
considered to be reliable at the value of reliability criterion (t) of Fischer —
Student, equal to > 2.

Results. Use of amidophosphanat citizina 1 h before poisoning with
tetrachlormethane led to even more positive shifts in biochemical indica-
tors, characterizing liver function. In the tested group unlike the group of
the animals taking “Essentiale” there was a distinct reduction of activity
growth of AlaT, AsaT, amount of TB in the blood. However the level of
activity APh was slightly higher, than in the group of comparison (table 1).

Table 1 - Biochemical indicators of blood when experimental toxic
hepatopathy of rats and its correction by hepatoprotectors (Xym)

; Thecontrol Experiment- Compari-
Indicators Intact group
group ed group soh group
AlaT, mmol/l 306+4,13 1081+239 745+65,4 899+76,7
AsaT, mmol/l 263+20 406,5+41,5 293,2+28,7 320431,1
Total Protein, g 71,6+3,0 66,3+4 4 70,7+0,96 66,3+1,3
APh, cond.units.  87,0+2,3 150,443,0  132,2+4,63**/***  110,2+2,6
TB, mkmol/l 13,4+2,3 27,2+3,0 16,74+2,66 19,5+0,85
Bayesia Bayesia Itd Yes Free d_Chaln
iagrams
Hugin Expert Hugin Yes Commercial d_Chaln
iagrams
Netica Norsys[9] Yes Commercial Oriented
Murphy
BNet (U.C.Berke- Yes Free Oriented
ley)[10]

* P<0,05 between | and Il; ** P<0,05 between Il and lll; *** P<0,05 between lll and IV
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It is known that the effect of chlorinated hydrocarbons causes sharp
induction of HOL and disbalance of system of antioxidatic protection
(AOP). Poisoning with four-chloride Carbonium led to growth of the diene
conjugates (DC), cetodienes (CD), the total primary products (TPP), the
total secondary products (TSP) and final products (FP) of lipohyperoxida-
tion, and indicators HOL exceeded the control several times (table 2). So,
the increase of contents of DC 2,3 times, CD 2,6 times, SB 2 times that
testifies about deviations of oxidizing metabolism and practically out of
control chain reaction of lipohyperoxidation.

Table 2 - Indicators of HOL-AOP system in the blood of rats while
experimental hepatopathy and correction by hepatoprotectors (X+m)

Control Compari- Experimen-
group sonh group tal group

DC.cond.units/ml 20,1+4,8* 78,6+9,4 55,04+6,0**  20,6+1,5***
CD.cond.units/ml 7,2£0,21 * 13,8+2,57 11,5+£3,4 8,55+2,4***
TPP. cond.units/ml 0,39+0,03*  0,48+0,024 0,11+0,035** 0,12+0,04***
TSP. cond.units/ml  0,124+0,04*  0,82+0,13 0,39+0,18** 0,36+0,072***

Indicators Intact group

SB. 0,066+0,012* 0,137+0,025 0,155+0,026 0,11+0,019
CTp. sec.-1 0,037+0,003 0,039+0,001 0,038+0,06 0,04+0,003
CT e.molH20. mi

SHHAT. 0,079+0,008* 0,029+0,0025 0,033+0,003 0,027+0,005

CM. cond.units/ml 0,06+0,003* 0,079+0,003 0,059+0,001** 0,05+0,001***
* P<0,05 between 1and Il; ** P<0,05 between Il and Ill; *** P<0,05 between Il and IV

Preventive introduction of amidophosphanat citizina also influenced
HOL system - AOP is positively that was comparable to antioxidate action
of “Essentiale”. Amidophosphanat citizina kept the growth of DC in more
active and distinct way (level the diene conjugates in experienced group
2,7 times lower, than in the group of comparison, and 3,8 times than in the
control group) and limited accumulation of SB. On other positions essen-
tial differences are not noted, however amidophosphanat citizina reduced
the activity of HOL much more significantly.

Discussion. Acute poisoning with four-chloride Carbonium leads to
development of toxic hepatitis [4]. It is proved by sharp increase of con-
tents of transaminases, in particular ALT that is rather characteristic of
toxic contamination of liver, and also rising of level of the total bilirubin
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and activity of alkaline phosphatase. Intensity evidence of 2 leading syn-
dromes: cytolytic and cholestatic that mean serious damage of liver that
then was confirmed morphologically.

It is necessary to assume further natural development of the syn-
drome of hepatocellular failure [5]. Preliminary introduction “Essentiale”
into the tested animals in general gave positive result though in the group
of comparison indicators of aminotransferases, TB and APh were signifi-
cantly lower than in the control group. This preparation due to the direct
hepatoprotectingaction (essential phospholipids) weakens the develop-
ment of cytolytic and cholestatic syndromes.

Introduction of “Essentiale” 1 h before poisoning positively affected the
general picture of the complex multiphase HOL-AOP system. Use of this
preparation caused less growth of toxiferous metabolites of lipohyperoxida-
tion at all levels: DC, CD, TPP, TSP, TB (table 2). The activity of CT in eryth-
rocytes increased slightly and the AM level, the indicators of intoxication and
the hyperoxide-induced proteolysis decreased. In the whole “Essentiale”
stops HOL, stabilizes membranes and can be considered as antioxidant.

The expected growth of the activity of one of the key AOP CTkey
enzymes didn’t happen, and in erythrocytes this indicator even decreased
a little. Evidently, this enzyme of the antihyperoxide, second line of antiox-
idatic protection is not effective in the conditions of excess of hyperoxide
of Hydrogenium.

Amidophosphanat citizina doesn’t refer to any known classification
of antioxidants, composing 7 groups of the preparations inhibiting free
radical oxidation (FRO).

Though 2 basic positions about the mechanism of action of anti-
oxidants are recognized, FRO inhibitors compose not only the true anti-
oxidants interacting with lipide radicals but also many other compounds
braking HOL by influence on one of its links. This effect can be also im-
plemented through influence on various processes closely connected with
lipohyperoxidation: the hydrolysis of lipids, synthesis of Prostaglandinums
and leukotrienes, enzyme systems producing AFO can be the result if not
direct, then indirect action [1,5].

Conclusions. New domestic hepatoprotector amidophosphanate
has antioxidatic properties that is confirmed by expressed HOL inhibition,
initiated by four-chloride Carbonium. It is possible that the mechanism of
hepatoprotecting action of amidophosphanata citizina is bound with anti-
oxidatic and membrane stabilizing effect. The mechanism of preparation
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effect is not found out completely that assumes further studying of this
perspective hepatoprotector including clinical conditions.
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