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Effect of epidermal growth factor on cultured rat hepatocytes poisoned by CCl,
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AIM: To study the effects of epidermal growth
factor (EGF)} on CCl-induced primary cultured
hepatocytes injury. METHODS: Alanine amino-
transferase (AlaAT) and aspartate aminotransferase
(AspAT) activities and K* concentractions were
determined by the Auto-biochemistry Assay
System. Malondialdehyde (MDA) was determined
by thiobarbituric acid method. Radioactivity was
determined by liquid scintillometry. Light
microscopy and electron microscopy were used.
RESULTS: EGF 40 pg+L™! decreased. CCl {10
mmol*L™! )-induced damages of rat primary
cultured hepatocytes by decreasing AlbAT and
AspAT leakage and MDA production, and promoted
RNA and DNA synthesis, with a high positive
correlation between intracellular K* leakage and
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DNA syntheses (r =0.99, P<0.01). Cyto
pathological study showed that EGF decreased
damage of liver cells. CONCLUSION: EGF
maintains the stability of cellular lipid membrane
and promotes syntheses of RNA and DMA of
hepatocytes, and intracellular K* transference is a
promotor of the message transmission of DNA
synthesis.

CCly induced the liver cell damage and necrosis
by way of artacking the phospholipid fatty acid to
lead to lipid peroxidation in the biomembrane!*-2),
This is a modetl of CCly-induced primary cultured
hepatocytes injury[3'41.

Epidermal growth factor (EGF), found in
mouse submaxillary gland in purifying nerve growth
factor™, promoted DNA synthesis of intoxicated
hepatocytes® ™% The aim of this study was 1o
examine the protective effects of EGF against CCl,-
induced primary cultured hepatocytes injury.

MATERIALS AND METHODS

Isolation and primary cuture of rat hepatocytes
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Sprague-Dawley rats of either sex bred in  Jiangx
Experimental Animal Centre weighing 184 £ 5 25 g were used
1 feolate hepalocytes hy the two-step liver cell perfusion
The wviable cells in the
trypan blue exclusion 1est was >490 %. The cells were
suspended in RPML 16 medmum { Gibeo, USAY with
HEFPES 10 mmol (Sigma. USA)Y, 10 % fetal calf serum, and
antibiotics.  [ts densiy was 2.5 < 10% 1.7 the cells were
placed in 2 5 % CC, +95 % air incubater a1 37 T .
Hepatotoxicity The suspensinn received either CCL {10
mmel- LY, Yixing Chem Co. Jiangsu) and EGF in saline
(40 pg- L7, Gibeo, USAY ar normal saline {control group)
in prinary hepatocyles cultured for 24 h  separately.
Malondialdehyde ( MDA Y  was determined by  the
thiobarbituric acid ( TBA) method!™.
activities of alanine armnotransferase (AlaAT) and aspartate

method™) with some modificanons.

The supernatant

aminvranslerase ( AspAT ) were measured by the Auto-
hiochermistry  Analysis System ( Beckmman-7000, Encare-2.
USA). The K7 concentration was determined by the Auto-
biocherustry Analysis System.  Intracellular K* leakage =
K~ in supematant-K* m medium.

Measurement of RNA and DNA synthesis  The
suspension of hepatocyte 200 pl. was  cultured with
[Hluridine (37 kBq, 1036 FBg-mol ') ar [FH. thymidine
(37 kBq, 1036 PBq mol !, Shanghai Muclear Tech Co) for
4 h, separately. All experiments were repeated several
times. Hepatocytes were washed twice with cold PBS (0,05
mmaot, pH 7.4} and collected by the cell collectar on type 49
filter membrane. The filter membrane was counted by liqud
scintillation.  The radivactivity (Bq) was measured by the
liguid scintillometer { Beclonan LS 5801, USA).

Cytology The cultured hepatocytes were fixed with
3 % formaln and embedded m paraffin.
statned with H-E and analvzed by the light microscope
(Olympus. Japan). The cultured hepatocytes were fixed
with 3 % grutaraldehyde in cacodvlate buffer (0.1 mmol, pH
7.4%, relixed 1n 1 % cemiunt  tetroxide solution in
cacodyvlate, debydrated in alcohols and embedded in E-pon
812. The sections were examined by the electron microscope
(JEM-100CX, Japan).

Results were expressed as 7 £ s, Significances were
analyzed using F and ¢ tests.

Sections wre

RESULTS

Protection of cell membrane The supernatant
AlaAT and AspAT levels increased with the time
and reached the peak at 16 h after CCly addition in
the cell cultute.  When EGEF was administered with
CCly, the supernatant AlaAT and AspAT levels
reached the peak at 12 h and 4 h, respectively, then
decreased gradually (Tab 1}.

Tah 1. Effect of epidermal growth factor (EGF) on leakage
of AlaAT and AspAT and prodoct of malandioldehyde
{MDA) from CCl,-intoxicated primary cultored rat hepato-

cytes. n=15rats, ¥xs. “P<0.01 vs CCL control.
Time/h Control EGF
AlaAT /ymnol-min ™' -L7!

4 26+3 12.7+1.48

8 27+4 15.0x2.4

12 75 16.3£2.1°

16 305 15.9+2.%
AspAT Aumol *min ™1 -L™!

4 253 18.0+2.20

8 31+5 17.0+2. 3

12 32+5 13.2+2.>

16 35+5 12.7+3.5

MDA mmol - L~

4 9.5-0.8 6.2+1.0¢

8 10.9=0.8 6.9+0.9

12 1t.1+0.7 6.8L1.4¢

16 11.6+0.8 6.9+0.7

Inhibition of lipid peroxidation MDA
showed a moderate increase with time in the control
group. but a moderate decrease with time in EGF-
treated group, indicating that EGF inhibited lipid
peroxidation of rat hepatocytes induced by CCly
(Tab 1}.

Effect on RNA and DNA syntheses The time
course of RNA and DNA syntheses of primary
cultured rat hepatocytes in the presence of EGF was
enhanced. [*H]uridine and [*H]thymidine incor-
poration showed a moderate increase with time, by
120 % and 20 % at 4 h, by 183 % and 104 % at
16 h, respectively. compared with control {Fig 1).
The results strongly suggest that EGF promote
syntheses of ENA and DNA of hepatocytes.

Effect of intracellular K* leakage on DNA
synthesis The intracellular K~ leakage did not
affect [*H]thymidine incorporation into DNA of
CCly-intoxicated primary cultured rat hepatocytes
in control group (¥ =38+ 21X, r=0.33, P>
0.05), but it affected [*H]thymidine incorparation
into DNA in a high positive correlation manner in
EGF-treated group. The tucrease of intracellular
K" leakage was associated with DNA synthesis
{Fig 2).

Effect on eytology of cultured rat liver cells
The necrotic liver cells were many in control group,
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Figl. Effect of EGF on [*H_ uridine incorporation RNA
and [*H_ thymidine incorporation DNA in CCl,-intoxicated
primary cultured rat hepatocytes.

n=15rats, *t g, * P<0.01 vs control.

Ulirastructural
examination demonstrated that in control group the

but few in EGF-treated group.

heterochromatins converged, the nuclear envelopes
were itregular, the mitochondria were swollen and
its crest disappeared, the ribosomes became less, in
EGF group the heterochromaiins were regular, the
cell membranes and nuclear envelopes were intact,
the mitochondria and ribosomes were richer than
those in CCly control group (Fig 3, Plate 1).

DISCUSSION

The hepatotoxicity of CCly results from its
metabolic conversion to free radical products, the
free radicals will attack directly cell membrane
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Fig 2. Relationship between intracellular K* leakage and
[*H. thymidine incorporation.

protein, DNA and =0 on, resulting in liver cell
1.11)

damage even necrosis:

Our present study showed that EGF reduced
AlaAT and AspAT leakage and inhibited lipid
peroxidation of rat hepatocytes induced by CCly i
Cytology studv demonstrated that EGF
reduced liver cell necrosis and many cell organelle

ire.

injury, stabilizéd cell membrane and mitochodria
The mechanism is that EGF reduced
lipid

membrane.
free radical hepatotoxicity by inhibiting
peroxidation.

Ca* affected DNA synthesis!2 "% Qur
experiment showed that EGF promoted intracellular
K" leakage as well as RNA and DINA synthesis. and
the intracellular K* leakage and DNA synthesis had
a high postive comrelation.  This means that
intracellular K* leakage affects DNA synthesis on
CCly-intoxicated hepatocytes. EGF, a polypeptide
hormone, when combined with special receptor in
hepatocyte, activates ion-pump and promotes K7
and Ca’* transference, and then stimulates the
second message transmission and promotes RNA
synthesis of liver cells, and further promotes DINA
synthesis by the RNA. Furthermore, intracellular
K™ transference is a promotor of the message
transmission of DINA synthesis of liver cells.

In conclusion. EGF protects primary cultured
hepatocytes  against CCly  hepatowoxicity, and

intracellular K™ transference is a promotor of the
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message  transmiission  of DNA synthesis  of
hepatocytes.
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