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The Expression of G1 Cyclins and Rb-E2F, and the Effect of Vitamin E
on Hepatic Stellate Cells Activated by CCl.
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Background/Aims: It is obscure when the activation of hepatic stellate cells and the expression of its related
factors occur in acute liver injury. Vitamin E is expected to prevent hepatic fibrosis. The aims of this study were
to establish the model of hepatic stellate cell activation in acute liver injury and to confirm the effect of vitamin
E for preventing hepatic fibrosis. Methods: Male Sprague-Dawley rats were classified into two groups. The one
group received a single injection of CCl. and the other group received injection of vitamin E daily and a single
injection of CCl.. The serial changes of serum ALT, and [*H]thymidine uptake, a-SMA, cyclin D1, CDK4, cyclin
E, CDK2, Rb, E2F-1 and NFkB of stellate cells were measured. Results: The serial changes of serum ALT
levels, [*H]thymidine uptake, and a-SMA positive cells showed maximum increase at 32 hours after CCls injection.
However, they were significantly decreased with injection of vitamin E. CDK4, cyclin E and CDK2 showed
definite band at 16, 32, 48 hours after CCl. injection, which diminished or disappeared with injection of vitamin
E. Cyclin D1, Rb, E2F-1 and NF-kB showed definite band at 32 hours after CCls injection, which also diminished
or disappeared with injection of vitamin E. Conclusions: We established an in vivo model of hepatic stellate cell
activation in acute liver injury and confirmed the effect of vitamin E in preventing hepatic fibrosis. (Korean J
Gastroenterol 2001;38:262-269)
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Fig. 1. The classification according to the method. The Sprague-
Dawley male rats each received a single intrgperitoneal injection of
CCl: in minerd oil (13, vol:vol) a a dose of 2 ml/kg only
(group 1 or with daily intrgperitoneal injection of vitamin E a a
dose of 200 mg'kg from 2 days before CCls injection (group 2).
Five rats were killed before injection of CCl:, a 8 hr, 16 hr, 32
hr, 48 hr, and 60 hr after inection of CCls, regectively. They
received [*H]thymidine at a dose 30y Ci a 4 hr before sacrifice.
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1. ALT

ALT (U/L) 1

8, 16, 32, 48, 60 74+ 20.7, 170+ 54.3,

258+ 835, 1178 3813, 274+ 174.0, 92+ 740 .2
64+ 219, 152+ 589, 156+ 62.3, 576+ 1415, 70
+ 354, 62+ 554 32
ALT (p<0.05),
1 2 ALT

(p<0.05)(Fig. 2).
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Fig. 2. The change of saum ALT level. Seeum ALT level before
inection of CCls, a 8 hr, 16 hr, 32 hr, 48 hr, and 60 hr &fter
inection of CCl. showed 74+ 20.7, 170+ 54.3, 258+ 835, 1178+

3813, 274+ 1740, 92+ 74.0 (IU/L) in group 1, and 64+ 219, 152
+ 589, 156+ 623, 576+ 1415, 70+ 354, 62+ 554 (IU/L) in
group 2. Serum ALT level was significantly increased at 32 hr in
group 1, but there was significant difference between group 1 and
group 2.

*p<0.05 compared to time O (control) of each group.

' p<0.05 compared a the same time between group | & 1.



Lee, et d. The Expresson of G1 Cyclins and Rb-E2F, and the Effect of Vitamin E on Hepatic Sellate Cells Activated by CCl.

[*H] thymidine | 76.4
+ 147, 76.6+ 19.7, 78.8t 23.8, 529.2+ 284.8, 299.0+ 1616,
179.6= 63.9 cpm , 716+ 199, 90.4+
9.6, 85.0+ 240, 223.0+ 86.3, 1712+ 47.8, 127.8 19.3 cpm

32
(p<0.05), 1 2

[*H]thymidine
(p<0.05)(Fig. 3).
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Fig. 3. The change of [‘H]thymidine level. [*H]thymidine level
before inection of CCls, a 8 hr, 16 hr, 32 hr, 48 hr, and 60 hr
after injection of CCla showed 764+ 14.7, 76.6+ 197, 78.8+ 23.8,
520.2+ 284.8, 2090+ 1616, 179.6+ 639 (cpm) in group 1, and
716+ 199, 904+ 9.6, 85.0+ 240, 2230+ 86.3, 1712+ 47.8, 127.8
+ 19.3 (com) in group 2. [Hlthymidine levd was significantly
increased a 32 hr in group 1, but there was significant difference
between group 1 and group 2.

*p<0.05 compared to time O (control) of each group.

" p<0.05 compared a the same time between group | & 1.
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Fig. 4. The change of a -SMA expression. o -SMA in liver tissue
before inection of CCls, a 8 hr, 16 hr, 3 hr, 48 hr, and 60 hr
after injection of CCls showed 0, O, 2.0+ 0.8, 49.2+ 6.8, 312+

136, 218+ 10.1 (o -SMA positive cell/400x high power fied) in
goup 1 and O, 0, 0, 14.8+ 14, 180+ 9.1, 122+ 62 (o -SMA
postive cdll/400x high power fied) in group 2. o -SMA activities
was sgnificantly incressed & 32 hr in group 1, but there was
sonificant difference betwean group 1 and group 2.

*p<0.05 compared to time O (control) of each group.

" p<0.05 compared a the same time between graup | & 1.
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Fig. 5. The change of cyclin D1 expresson. Cydin D1 activities
meesured by Western blot were increased at 32 hr in group 1, but
decreased or absent a 8 hr, 16 hr, 32 hr, 48 hr and 60 hr in
group 2.
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Vitamin E

Fig. 6. The change of cyclin E expresson. Cydlin E activities
measured by Western blot were increased & 16 hr, 32 hr and 48
hr in group 1, but decreased or asent a 8 hr, 16 hr, 32 hr, 48
hr and 60 hr in group 2.
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5. G1 CDK
G1 cydin G1 S
G1CDK CDK2 1
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(Fig.
7). G1CDK CDK4 1
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Fig. 7. The change of CDK2 expression. CDK2 activities measured
by Western blot were increased at 16 hr, 32 hr and 48 hr in group
1, but decreased or absent a 8 hr, 16 hr, 32 hr, 48 hr and 60 hr
in group 2.
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Fig. 8. The change of CDK4 expresson. CDK4 activities measured
by Western blot were increased at 16 hr, 32 hr and 48 hr in group
1, but decreased or absent a 8 hr, 16 hr, 32 hr, 48 hr and 60 hr
in group 2.
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Fig. 9. The change of Rb expresson. Rb activities measured by
Western blot were increased a 32 hr in group 1, but decreased or
absent a 8 hr, 16 hr, 32 hr, 48 hr and 60 hr in group 2.
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Fig. 10. The change of E2F-1 expresson. E2F-1 measured by
eectrophoretic maobility shift assay were increased a 16 hr and 32
hr in group 1, but decreased or asent a 8 hr, 16 hr, 32 hr, 48
hr and 60 hr in goup 2. The activities were decressed with
unlabeled dligonuclectide (Oligo*).

N O & 16 32 48 60 16 32 48 Oligo (hr)
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Fig. 11. The change of NF-kB expresson. NF-kB measured by
eectrophoretic mobility shift assay were increased a 32 hr in
group 1, but decressed or absent a 8 hr, 16 hr, 32 hr, 48 hr and
60 hr in group 2. The ativities were decreased with unlabeled
oligonuclectide (Oligo*).
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