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with Carbon Tetrachloride-Induced Hepatitis
D. V. Cherkashina and A. Yu. Petrenko

Translated from Kletochnye Tekhnologii v Biologii i Medicine, No. 2, pp. 117-119, April, 2006
Original article submitted February 22, 2006

Pretreatment of rats with cytosol of fetal tissue or its thermostable fraction prevented
death of animals from CCl4 intoxication, decreased serum transaminase activities and
level of TBA-reactive products, and normalized the prooxidant/antioxidant balance in
the liver. The effect of cytosol was more pronounced than that of its thermostable
fraction.
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The corrective potential of transplanted stem and
progenitor cells can be determined by not only their
organ-replacing function, but also by production of
bioactive stage-specific compounds regulating meta-
bolic processes, specifically, stimulating regenera-
tion and repair of damaged tissues.

We previously showed that pretreatment of
animals with human fetal liver cells or with fetal
tissue cytosol (FTC) stimulated liver regeneration
after 70% hepatectomy and reduced the severity of
CCl4-induced damage by correction of the prooxi-
dant/antioxidant balance in the organ [3,4]. Cell-
free FTC exhibited an effect similar to that of cell
transplantation, but short-term and less pronoun-
ced, which could be due to degradation of its com-
ponents. Shortening of the period between its injec-
tion and initiation of toxic hepatitis to 4 h prolonged
the hepatoprotective effect of pretreatment [4].

In order to detect bioactive fetus-specific fac-
tors in FTC responsible for realization of the pro-
tective and metabolic effects we selected the me-

thod of its thermal denaturing [7], due to which the
effect of a wide spectrum of thermolabile proteins
could be ruled out. In addition, this method is used
for partial purification of the thermostable hepato-
cyte growth factor, stimulating liver regeneration
[1] and present in fetal tissues [6].

We compared the effects of total FTC and its
thermostable fraction (TSF) on the dynamics of
CCl4-induced hepatitis and prooxidant/antioxidant
balance in damaged organ.

MATERIALS AND METHODS

Experiments were carried out on 28 random-bred
male albino rats (150-200 g) kept under standard
vivarium conditions. Experiments on animals were
carried out in accordance with the regulations of
“The European Convention for Protection of Ver-
tebrates Used in Experimental and Other Research
Purposes”. All manipulations were carried out under
light ether narcosis.

Human embryos of 9-12-week gestation were
obtained as a result of medical abortions after writ-
ten consent of donors. FTC was isolated by high-
speed staged ultracentrifugation (protein content
1.0±0.2 mg/ml) [5]. TSF was obtained as described
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previously [7]. All procedures were carried out
under sterile conditions on cold, the preparations
were stored at -30oC.

Toxic hepatitis was induced by single intra-
peritoneal injection of 40% CCl4 in oil (0.3 ml/100
g). The animals were divided into 4 groups: 1)
intact; 2) control (intravenous injection of 0.9%
NaCl 4 h before intoxication (0.3 ml/100 g CCl4));
3 and 4) experimental groups: FTC and TSF (0.3
ml/100 g), respectively.

Serum activities of AST and ALT were mea-
sured using Vector-Best kits and the content of TBA-
reactive products [2] was measured during the first
3 days after intoxication.

The animals were decapitated 3 days after in-
jection of CCl4. Basal levels of TBA-reactive pro-
ducts and intensity of Fe2+-ascorbate-induced LPO,
activities of catalase (by H2O2 utilization, λ=240
nm), glutathione peroxidase (by GSSG accumula-
tion at λ=260 nm), glutathione reductase (by increase
in NADPH content) and glucose-6-phosphate dehyd-
rogenase (by decrease in NADPH content, λ=340
nm) were measured in liver homogenates. Protein
content in liver homogenates was measured by the
biuret method.

The results were processed using nonparamet-
ric Mann—Whitney test (M±m; p<0.05).

RESULTS

Pretreatment with FTC (group 3) or its TSF (group
4) 4 h before CCl4 intoxication completely pre-
vented animal death (40% mortality in the control
group).

Serum aminotransferase activities in groups 3
and 4 decreased 24 h after CCl4 intoxication in
comparison with the control (Fig. 1). The effect of
pretreatment persisted until the end of the experi-
ment. FTC more effectively prevented transaminase
elimination.

Acute CCl4 intoxication led to an increase in
the serum level of TBA-reactive products. Pretreat-
ment with FTC and TSF significantly reduced this
parameter on days 1 and 2; on day 3 the effect was
observed only in group 3 (Fig. 1).

Pretreatment with FTC and TSF normalized the
basal level and velocity of accumulation of TBA-
reactive products in the liver of animals with CCl4

intoxication (Fig. 2). Decreased intensity of LPO
processes after FTC pretreatment was paralleled by
normalization of catalase, glutathione reductase and
peroxidase activities, and a significant increase in
glucose-6-phosphate dehydrogenase activity (Fig.
3). On the other hand, injection of TSF led to a
significant, though incomplete elevation of catalase

Fig. 1. Time course of CCl4-induced hepatitis in rats pretreated
by fetal tissue cytosol (FTC) and its thermostable fraction (TSF).
a) AST activity; b) ALT activity; c) level of serum TBA-reactive
products. Here and in Figs. 2, 3: 1) intact; 2) control groups; 3)
FTC; 4) TSF. p<0.05 compared to *control group; +group 3.
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and glutathione peroxidase activities against the
background of normalization of glutathione re-
ductase and glucose-6-phosphate dehydrogenase
activities. These differences between experimental
groups can indicate a switch-over of TSF action to
nonenzymatic components of antioxidant systems,
because NADPH generated in glucose-6-phosphate
dehydrogenase reaction is essential for replenish-
ment of the pool of low-molecular-weight free radi-
cal traps (e.g. glutathione) [8].

Hence, pretreatment with FTC and its TSF pre-
vents the death of rats after CCl4 intoxication due
to reduction of the severity of liver injury and nor-
malization of the prooxidant/antioxidant balance.

Comparative analysis of the effects of FTC and
TSF showed that preventive effect of FTC is not
confined to its thermostable low-molecular-weight
components, but is due to complex oppositely di-
rected effects on metabolic processes in the liver,
e.g. regulation of the antioxidant enzyme activities.

Fig. 2. Effects of FTC and TSF on basal level (a)
and velocity of TBA-reactive products accumulation
(b) in the liver of rats with CCl4 intoxication. p<0.05
compared to: *control group; +intact group.

Fig. 3. Effects of FTC and TSF on activities of liver antioxidant
defense system enzymes in rats with CCl4 intoxication. a) catalase;
b) glutathione peroxidase; c) glutathione reductase; d) glucose-6-
phosphate dehydrogenase activities. p<0.05 compared to: *control
group; +intact group.
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Pretreatment with FTC proved to be more effective
for the realization of the early defense mechanisms
providing cell integrity. The results necessitate more
detailed study of cell-free FTC composition and of
possible approaches to realization of its hepato-
protective effect.

REFERENCES

1. O. Yu. Abakumova, N. G. Kutsenko, L. M. Fedorova, et al.,
Vestn. Rossiisk. Akad. Med. Nauk, 5, 36-41 (1996).

2. L. N. Andreeva, Lab. Delo, No. 11, 41-43 (1988).
3. V. I. Grishchenko, Yu. V. Nikitchenko, O. V. Ochenashko, et

al., Byull. Eksp. Biol. Med., 132, No. 10, 394-397 (2001).
4. D. V. Cherkashina, O. V. Ochenashko, and O. Yu. Petrenko,

Transplantologiya, 4, No. 1, 49-50 (2003).
5. D. V. Cherkashina, O. A. Semenchenko, V. P. Grischuk, et

al., Ñell Preservation Technol., 3, No. 3, 203-212 (2005).
6. F. He, C. Wu, Q. Tu, and G. Xing, Hepatology, 17, No. 2,

225-229 (1993).
7. D. R. LaBrecque, G. Steele, S. Fogerty, et al.,  Ibid., 7, No. 1,

100-106 (1987).
8. W.-N. Tian, L. D. Braunstein, J. Pang, et al., J. Biol. Chem.,

273, No. 17, 10 609-10 617 (1998).

D. V. Cherkashina and A. Yu. Petrenko


