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Protective effect of curcumin on ERS-induced NASH rat hepatocytes
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[ABSTRACT] AIM: To investigate whether curcumin reduces hepatocyte apoptosis in the rats with non-alcoholic
steatohepatitis (NASH) by inhibiting endoplasmic reticulum stress (ERS) and thus exerting a protective effect on the liv-
er. METHODS: Male SD rats (n=30) were randomly divided into normal control group (n =10), model group (n =
10) and curcumin group (n =10). NASH model was established by feeding the rats with high-fat diet for 4 weeks. The
rats in curcumin group was given curcumin (200 mg/kg) daily by gavage, while the rats in model group and normal control
group were given the same volume of saline. Four weeks later, the rats were killed, and their blood and liver tissues were
collected. The serum levels of alanine aminotransferase ( ALT) and aspartate aminotransferase ( AST) were detected, liver
histopathological changes were observed by HE staining, the expression of glucose-regulated protein 78 ( GRP78) and C/
EBP homologous protein (CHOP) was determined by Western blot, and apoptosis was detected by TUNEL method. RE-
SULTS: Compared with normal control group, the levels of serum ALT and AST in model group were significantly in-
creased, and the levels of serum ALT and AST in curcumin group were significantly lower than those in model group (P <
0.05). At the same time, the steatosis and inflammation of hepatocytes in curcumin group were less than those in model
group, and no obvious necrosis was observed. Compared with normal control group, the protein expression levels of GRP78

and CHOP in model group were increased, while the protein expression levels of GRP78 and CHOP in curcumin group were
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decreased compared with model group (P <0.01). TUNEL results showed that apoptotic hepatocytes in model group were

significantly more than those in normal control group, while those in curcumin group were significantly fewer than those in

model group. CONCLUSION: Hyperlipidemia induces excessive ERS in the hepatocytes, thus triggering apoptosis and

leading to NASH. The mechanism of curcumin reducing hepatocyte apoptosis may be related to its inhibition of ERS.
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Table 1. The changes of liver function index (U/L. Mean + SD)

End of the 4th week (n=2)

End of the 8th week (n=8)

Group
ALT AST ALT AST
Normal control 41.23 +5.34 121.20 £8.62 43.00 +7.64 139.25 £10.30
Model 53.93+£7.37" 177.05 £11.56" 58.50 +8.73 ™ 250.75 +13.05™
Curcumin 55.60 +3.29* 159.88 +12. 87" 50.63 +9.29" 147.88 +12.87"

“P<0.05, ™ P<0.05 vs normal control group; *P <0.05, *P <0.05 vs model group.
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Figure 1. Pathological results for rat liver at the end of the 4th week (HE staining). A: normal control group; B: model group. Red

arrow; fat drop; black arrow: inflammatory cell infiltration.
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Figure 2. Pathological results for rat liver at the end of the 8th week (HE staining). A: normal control group; B: model group; C:

curcumin group. Red arrow: fat drop; black arrow: inflammatory cell infiltration.
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Figure 3. The expression levels of GRP78 and CHOP in liver tis-
sues of rats in each group. Mean +SD. n=8. *P <0.01
vs normal control group; ™ P <0.05 vs model group.

3 #4AR CRP78 f1 CHOP [k ATk

+ 2053 -

4 BAXRFABETER

T3 %8 W 26 A ST 440 L T OO A, 20 0 7 4 M,
T2 T 240 M 22 5 e B 2 L R U4 T T 4
PRI /L, UL 4

wo®

NASH 9 5 HLEN A 43 B, B 2 #3214
J TWRATHE U, RIS AE T AL R 46 1 W
Pt B2, i B | % i — 22 9 40 i 25 1 i Tk 46 2
AT H 0 SRR . B RTEFSE &
W], NASH B % 1o Fi 2 22 R %k 4 T o 4 L, 3
JER ERS R 1 T 240 o 5 RE 2 98, 75 2 T4 4 1
{1 T 0 L R T T e B I R o B |
eI 2 L IF B — 5 & ERS, & 5 NASH
BT GRPTS 2 P 5 000 B 3 A 5
HORT AR OE OE A S B, Y N R 3T S
T it % B 1 55 A ik, GRP78 75 19 5 PERK
Syt ik B BN ERS IS S, XN
i R 0 AT YT 400 J 1 3 48 £ o QPR A5 42 3 7 U %, B
Flll GRP78 7K 11 £ kK F-mi iK™ . CHOP f74E T
AN B, 6 ERS 0 i T 2 M @ i T
PAT-FEA Bel-2 LUK B IEARJH TR B Bim (932 1542
PEAIUA T, IR 2 ERS S E A T T

AT R I Mgk £t 1 NASH #| oR g
HIZH ALT F1 AST 5 T 1E % 6 BRZE, I 4 B0 7 JFF 40
IS0 75 P R 46 PR T8, A T A B B & 4R
TSR 5 T 2532 8 2R J5 , T 20 B B 1 A8 kL %6
S 200 350 B JFF 4 s TR B L DRI B i ( ALT il
AST) ¥ .35 T W, #7822 25 2% NASH K RUIFAE L
BIPRS00 R MR 8 PRI A 3
T3, FE AR5 B 32 8 2 B A 4 B AL LI
PO R RGeS 2 B Y 2 B R R A
RS ERS BLRAATHS ™, [ e 5 B 1
35 1R B A A BE I PR X 2 2 R B o
VERI IR R TEFIR A, A TS 36 R B R e iE

Figure 4. Results for hepatocyte apoptosis. A: normal control group; B: model group; C: curcumin group. Black arrow: apoptotic

cells.
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