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Activity of Sphingomyelinase in Rat Liver in Acute
and Chronic Toxic Hepatitis: Proportion between
Peroxidative and Phospholipase Pathways

of Lipid Bilayer Modification
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We showed that sphingomyelinase activity in the liver increased only during the acute
phase of toxic hepatitis. Peroxidative modification of hepatocyte membrane bilayer
prevailed during the acute phase, while after transformation of the process to the chronic
phase phospholipase pathway predominated.
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Components of the sphingomyelin cycle mediate
transduction of regulatory signals involved in the
formation of the response of functional systems of
the organisms to a variety of environmental factors
[11,14]. The mechanisms of realization of the cell
response can considerably differ due to diversity of
exogenous factors. Here we studied the dynamics
of the ratio of activity of sphingomyelinase (CM),
the key enzyme of sphingomyelin cycle, and per-
oxidative and phospholipase pathways of modifi-
cation of the lipid bilayer of cell membranes in
acute and chronic hepatitis in rats.

MATERIALS AND METHODS

Experiments were carried out on 85 male Wistar
rats weighing 200-230 g. For modeling of acute
hepatitis in the experimental group (n=50), 50% oil
solution of CCl, (0.45 ml per 100g body weight)
was injected 3 times with 4-day intervals. For trans-
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formation of the process into the chronic stage, the
injections were resumed after 15 days: CCl, (0.1 ml
20% solution per 100 g body weight) was injected
once a week for 2 months. The control group con-
sisted of intact rats (n=35). Functional state of the
liver was evaluated by serum activities of amino-
transferases (AST and ALT), concentration of total
bilirubin, and by thymol turbidity tests using La-
chema diagnostic tests. Activities of neutral CM in
the liver [1], phospholipase A, (PL-A,), and phos-
pholipase D (PL-D) were measured [3]. The de-
crease in the content of CM substrate in the incu-
bation medium and accumulation of the products
of the corresponding phospholipases were eva-
luated by thin-layer chromatography. Activity of
LPO processes in liver homogenate was evaluated
by the content of TBA-reactive products. Acti-
vities of catalase and SOD were evaluated as
described previously [2,6], protein concentration
was measured by the method of Lowry. Morpho-
logy of the liver was studied by light microscopy
after hematoxylin and eosin staining. Significance
of the differences between the groups was
evaluated using nonparametric Mann—Whitney
test.
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RESULTS

Typical acute inflammation in the liver developed
on days 5-15 after the first injection of CCl,, which
was seen from high values of the index of histo-
logical activity (IHA) attaining the maximum on
day 10: 12.5+£0.83 wvs. 1.5+0.13 in the control
(»<0.05). Serum activity of both aminotransferases
increased (p<0.05) and the concentration of total
bilirubin increased 5-fold (p<0.05; peaks on days
5 and 10, respectively). The results of the thymol
turbidity test were highly positive (p<0.05). Typical
signs of transformation of the inflammatory process
in the liver into chronic stage were observed on
days 41-71 [7]. During this period, IHA varied from
6.00+0.29 to 8.50+0.36 (p<0.05 compared to the
control). The concentration of total bilirubin and
results of thymol turbidity tests 1.5-2.5-fold sur-
passed the control values (p<0.05). CM activity in
the liver during the acute phase significantly in-
creased and peaked on day 10. Transformation of
the process into the chronic stage was accompanied
by normalization of enzyme activity (Table 1). LPO
processes in the liver were considerably activated
during the acute phase despite activation of catalase
and SOD (Table 2). Chronization of hepatitis was
accompanied by normalization of the level of TBA-
reactive products starting from day 41 of obser-
vation and activity of catalase and SOD (Table 2).
Both phospholipases in rat liver were activated du-
ring the acute phase of hepatitis, but the major
contribution was made by PL-A,. Chronization of
hepatitis had no effect on the ratio of phospholipase
activities (Table 1).

Our results agree with the previous data on
enhanced TNF-o production during oxidative stress
and on direct correlation between CM activity and
accumulation of LPO products in the liver in vivo
[5,10]. It is also known that a close relationship
exists between CM activity in the liver and func-
tional state of the thyroid gland [1], while activity
of the thyroid gland, in turn, is affected by the state
of the liver executing extrathyroid conversion (de-
iodination) of thyroxin [8]. Hepatotropic toxins ne-
gatively affect the thyroid gland due to both direct
toxic effects and indirectly (by disturbing thyroxin
conversion in the liver) [8]. Our experiments sho-
wed that stimulation of CM was observed only du-
ring the acute period of the disease, which agrees

with published data. Predominance of PL-A, ac-
tivity was characteristic of acute stage of hepatitis
accompanied by maximum stimulation of LPO,
which also agrees with the capacity of TNF-a to
activate both phospholipases [12] and with the fact
that their products can act as intracellular activators
of CM [9,13]. Our results attest to complex inter-
relationships between CM activity, degree of ac-
tivation of the studied phospholipases, and the con-
tent of lysophospholipids. This can be explained by
differences in fatty acid composition of lysophos-
pholipids formed in different phases of the patho-
logical process, which probably can alter the sign
of their modulating influence on CM activity [4].
Free-radical mechanism of the cytotoxic effect of
CCl, determined the prevalence of peroxidative
pathway of modification of hepatocyte membranes
during the acute phase of hepatitis. At the same
time, activation of PL-A, is secondary by its nature.
Under conditions of chronization of the pathologi-
cal process, the phospholipase pathway of modifi-
cation of the lipid bilayer of cell membranes be-
came predominant.
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