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Chronic Liver Injury Induced by CCl, in Rats
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[ Abstract | Objective: To study the protective effect and mechanism of methyl helicterate isolated from
Helicteres Radix on chronic liver injury induced by carbon tetrachloride ( CCl,) in rats. Method: The rats were
randomly divided into 5 groups, including normal control group, model group, silymarin positive control group
(50 mg-kg '), and high and low-dose methyl helicterate (200, 50 mg-kg ') groups. Except for the normal
control group, all of the other groups were intragastrically administrated with 20% CCl, for 8 weeks, twice a week.

Meanwhile, the animals in the positive control group and methyl helicterate-treated groups were given silymarin
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(50 mg-kg ') and methyl helicterate (200, 50 mg -kg ') by gavage once a day for 8 weeks. After the
experiment, the levels of serum alanine aminotransferase ( ALT), aspartate aminotransferase ( AST ), albumin
(ALB) and plasma interleukin-6 ( IL-6), tumor necrosis factor - ( TNF-o¢) were detected by enzyme-linked
immuno sorbent assay ( ELISA) kits. The hepatic pathological changes were observed by HE staining. And the
levels of superoxide dismutase (SOD) , glutathione peroxidase ( GSH-Px) , glutathione reductase ( GSH-Rd) , NF-
kB p65 in liver tissues were detected by ELISA kits. Western blot assay was performed to detect the expression of
nitric oxide synthase (iNOS) , cyclooxygenase-2 (COX-2), Caspase-3, Caspase-8 Fas and FasL in liver tissues.
Result: Methyl helicterate significantly alliviated CCl,-induced serious liver injury, decreased the levels of serum
ALT, AST and ALB, while increased the activities of hepatic SOD, GSH-Px and GSH-Rd. Methyl helicterate also
reduced the contents of inflammatory cytokines TNF-o and IL-6 in liver tissues. The further study showed that
methyl helicterate significantly inhibited the vitality of NF-xB, iNOS and COX-2, which played a crucial role in
regulat inginflammatory response. In addition, methyl helicterate significantly suppressed the expressions of
Caspase-3, Caspase-8, Fas and Fasl., and reduced the hepatocytes apoptosis. Conclusion; Methyl helicterate

alleviates liver injury induced by CCl, in rats, the mechanism may be associated with the inhibition of NF-xB

signaling pathway and the decrease in cell apoptosis.
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Fig.1 Effect of methyl helicterate on liver tissue pathology of CCl,

induced liver injury in rat( HE, x400)
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3.2 IZRRER W BR XS R B WS ALT, AST, ALB &%
WA fii ] CCL & RS, BERL A ALT, AST
HRUE T E, ALB § 8 TR (P <0.05), &

YT R, 45 4 ALT, AST 5 1 BB 4 U4 &
wHR TR, R ALB &4 EJH(P<0.05), W
x1,

®1 LZEHRBFENARIME ALT,AST,ALB,IL-6, TNF-o 2 MM (5 +5,n=12)

Table 1 Effect of methyl helicterate on serum ALT, AST, ALB, IL-6, TNF-a in rats(x +s,n =12)
21 7)) F 4 /mgkg ™' -d ! ALT /U-L"! AST /U-L"! ALB/g-L~! 1L-6/ng-1L " TNF-a/ng-L "
EH - 24.75 £7.06 8.86 £2.57 37.27 £8.94 66.5 8.2 7.3 2.1
LAY - 142.37 +16. 11"V 45.45 +13.28" 20.19 £7.58" 158.2 =18.6" 30.6 £4.3"
K RE 50 53.68 12, 52% 20. 82 £8.21% 34.19 9. 867 93.5 +16.7% 18.4 +2.6%
e 7L 50 57.85 £12.07% 22.96 £7.11% 28.41 £5.62% 106.3 =17. 4% 16.6 2. 8%
200 54.31 £8.59% 20.97 £9.23% 34.83 £9.01% 79.7 8. 1% 9.8 +1.5%

T HIEH A P <0.05; HHMAEY P <0.05(F2~4 ),

3.3 IIZRRER R X I 2K o TL-6 A TNF-o £ 52 1Y
i RS 1L-6 F1 TNF-o 1 25 5 75 B R 2 o
IR (P <0.05), S25%) 1 UG, L2 JRRER Mg
2H KoK R# Z 4 1L-6 Fl TNF-o &80 B R (P <
0.05) 1l bR Y MR AV 0] i B vy 79) 2 2H 12 R P AI i
i IL-6 fil TNF-a (P <0.05), WL 1,

3.4 WIZRRER WP EE X EALEE SR A 7

TR G U B HE AT R I, 25 R W OR, E R
SOD,GSH-Px,GSH-Rd % F[& (P <0.05), &
YT WE, 4 H KR F4 4% SOD, GSH-Px &
BT E (P <0.05), 161112 KR H R AL 5
HA T, SR A, GSH-Rd & & 25{b A 8] &
MAE s A s, R R E(P<0.05), I
#2,

2 WERBEFEXALH SOD,GSH-Px,GSH-Rd,NF-«xB p65 S 2B (x £5,n=12)
Table 2 Effect of methyl helicterate on plasmaSOD, GSH-Px, GSH-Rd, NF-xB p65in rats(x +s,n =12)

215 H| &/ mg-kg ' -d ™! SOD/U-mg ™" GSH-Px/nmol *min "' +mg~"  GSH-Rd/nmol +min~'+mg~' NF-«kB p65/ng-L "'
EH - 9.07 £2.11 125.53 +18.80 7.15+1.23 54.2 6.8
LT - 4.62 +1.17 67.24 +10. 36" 4.08 £1.02" 125.8 £17.3Y
T 50 6.38 £1.19% 100. 53 +18. 462 5.97 £1.08% 84.7 £11.9%
L2 R R P R 50 5.03 +1.20% 84.17 +11.61% 4.35 +0.98 112.8 +12.8

200 7.39 £1.02% 116. 49 +20.24% 7.09 +1.06% 63.1+9.7%

3.5 I ZRRER W IR X K U 4 NF-xB p65 &
WA NF-«B p65 7592 1 58 4E 52 W A7 8 5 1Y)
PR, B 4t A PR 0 77 A e 3 B . 7EAS IR
St rh, 5IE R A R BV h NF-kB p65 (1)1 &
Ml ItE (P <0.05), £z T Hi)E, 12 kR H
T AP 75 2 2H % NF-xB p65 & i 52w A B &, 1 76 1l
ZRRIR W = R = 2 P, NF-«B p65 (1 & 3 i % T
(P <0.05), L2,
3.6 KAHKEIFHL INOS, COX-2 Kk A1k
IEH 4 iNOS F COX-2 FRIAMA, £ CCl, 4b B 5
R 2 b, iNOS B COX2 B e B E T E
(P<0.05), &2 1 Wi )5, 76 1L 2 FK IR P 5 41 0
KRBT FE 4L P, INOS A COX-2 /Y 2 3k B & s b
(P<0.05), W#E3, K2,
3.7 i Z R B W MR X K B 4H 21 Caspase-3,
Caspase-8 tE [ RIB MY 1E % 4 K R HH
B /b 3k Caspase-3, Caspase-8 , 1 Bl 2H K FlL T 4H 21
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*£3 WERKBEE P B AALR B INOS, COX2 X iE
(x+s,n=3)

Table 3 Effect of Methyl helicterate on iNOS, COX-2 in rats’ liver

) %

tissues(x +s,n=3)

20 5 #| 4t /mg-kg~'-d "' iNOS/GAPDH COX-2/GAPDH
i - 1.07 0. 15 1.18 +0.48
R - 6.82+0.93"  2.65=%0.81"
K ks & 50 4.32+0.69%  1.71 £0.67%
1112 R R P TG 50 5.88 £0.82%  2.09 +0.82%

200 3.46 £0.87%  1.46 +0.51%

INOS . R — — 68 kDa

GAPDH WD Samee SR s gy 36 LkDa

COX-2

w130 kDa

GAPDH NN Sl quuee SIS gmes 36 kDa

A B

C D

E

B2 \LZREEFEEXAFHAS INOS,COX2 ERREMNHM
Fig.2 Effect of Methyl helicterate on iNOS, COX-2 in Rats’ liver

tissue
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F1 ) Caspase-3, Caspase-8 [ F ik I #FH & T IEH 4
(P<0.05), 2591 W5, K Ca &R H 5 102 R

FH g e 70 2 2 BB T R 41 21 Caspase-3,
Caspase-8 [J A (P <0.05) . W& 4,14 3,

x4 WERFEEFEXIPTA L B Caspase-3,Caspase-8,Fas,FasL RIERI BN (x £5s,n=3)

Table 4 Effect of Methyl helicterate on Caspase-3,Caspase-8 in rats’ liver tissue(x £s,n=3)

415 F 4 /mg-kg ' -d ! Caspase-3/B-actin Caspase-8/B-actin Fas/B-actin FasL/B-actin
EH - 0.25 £0.05 0.15 £0. 03 0.21 £0. 04 0.14 £0.02
FEAR - 0.73 +0. 12" 0.66 +0. 12" 0.81+0.11" 0.62 +0.07"
K RH R 50 0.48 +0.10% 0.40 +0.08% 0.54 +0.08% 0.38 +0.05%
L2 R 1% R 50 0.61 0. 10 0.58 £0. 12 0. 69 0. 09 0.54 £0.07
200 0.33 +0.07% 0.32 +0.08% 0.43 +0.06% 0.31 +0.05%
Caspase-3 P05 1 B 5 B Ry 36 7 DR RS 1Y — > R

—— —— — ~m— w— 3) kDa

p-actin 42kDa

Caspase-8 f;L: = 45kDa

Lractill | e — —a— 1) D2
A B C D E

B3 LZ R B P EE XS AT 4H 42 s Caspase-3, Caspase-8 & H R X1

I

Fig.3 Effect of Methyl helicterate on Caspase-3,Caspase-8 in Rats’

liver tissue

3.8 KA KM Fas, FasL 8 1R IB M2l
IEH AR B 2H 2L Fas, FasL & £ I%, B8 2
Fas, FasL fJ R B E® TIEHA (P <0.05), 2
YH IR oK RS R 2H 5 0 RRTR HY R R R 2
fE % F AT LT Fas, Fasl (9235 (P <0.05),
W4,k 4,

o ——

FasL [

Bractin | < e, SE— s @ 4 kDa
A B C D E

B4 WEREFAEEAFHLSR D Fas,FasL EERIEH M
Fig.4 Effect of Methyl helicterate on Fas,FasL in rats’ liver tissue
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R 51 B 48 A A s 3k AR A P I R A R
T BB T Ak 48U Ak B R 1 51 & R ARE 252 2 T 4 45 4 7
HEEH LA 2 — o P, 6 SRR I 3T SO 40 i

2 DR, A A T 5 40 1 R A T R
FRIT e sk ez —" . EWEH T, T
BLAAR A7 A Rt 1) Tl 285 R Al i 25 B A A ) o, 3% Pk
AN R R AT B R0k ], DT R B AL A AR B T
RE MW IE 5 #1470 U AL 2 MUK BT 4 Ak B A ) o 22
24y, 145 SOD, GSH-Px, GSH-Rd, iX 26471 4 1k
fitf T3 Bk ROS, [ Hy 5, DA T 98 4% 1T Bk 40 AR 46 45
U A M B P I, 2 e Y A AL 4R AR ALT,
AST,ALP,ALB 45254 B i i A48 Ak o H b fie ORI
fehr A ALT Fil AST, A 25 R BoR A 2]
ALT  AST & I & Jh =, ALB & £ P AIK, 38 W1 48
M i, LIz KRR P EE T HlE , ALT, AST &
B AT W REAIR, ALB % i i Ho% R OE
WK, R B, BT 40 4% SOD, GSH-Px, GSH-Rd 5
BERVZH LG M T o Rt T LA L2 iR H
T AT LA e S 43 K BUAAR oA e S Ak il 5 o, DA T
Frit 29 ROS, FH H 245, T 36k 42 %0 Ak 0 3%t JHF
I B4 45 473

A B ) 9 B 445 SR T DL 55 780 4 R BRURTE Ok
TEH /N 235 0 B IR, 5t A B 1 4% R R A B /S
1) P i SN == e 11 R N 1 O T B NP
ANEFER AW, 2l 2 RIR iR T U5 , Be W W ol st
JHF- 25 2 240 1 1) g 7 0 A8 K 4 P A4t i 9 Vi I OO e G
BT IER o UOIT 2 RR R TP R B A I A B R
B L 40 B A8 M PR BE , DT RS 380 P 4 BT 440 7 1

5495 19 40 2 B 40 J R, i TNF -, T 40
FfL AR A R A A 3 (TL-1, TL-6 ) 453X 26 P
YORE T 1w ] 4 AR HEIE R R 40 M R s
TNF-o & —Ff 3222 b 3006 19 B0 400 B ™= A= A i 9%
1O P S R I s s PR R G i = 7 e 1 R i S R
F WU LT A e A0 M, V7 2 0 58 SR TNF-a 76 £ Ff
JHRE SR v R A K T, 52 RS A W LU B
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ST R e 200 i T Ao 2 4 R T ) R AR A AR
A T i . TNF-a, IL-6 ¥ 2 5 % 1% 4 i
SN PR, FL B a0 = AR R T AT A PR 40 AR
WE A (COX ) SR 81 R S5 A ) LI S BTl
WEFEF I, BT 2T 44k K AP A Ak 41 21 Fh COX-2 By 3k
B Th v e AR T AT AR R S T,
COX-2 A5 1) 9 AE S A I 2F 4 ALY it A o ke 56
R JERBFSE FEW COX2 W RES 5 I i 45
B 9 M B I, 1 9 B OIR 40 L ( HSC) A% 38 B8, DT
232 5 4 A0 T8 BRI K R o AR N AR BIF 5 34 1R 18
$EPE COX-2 41 4f 5] 5 10 i 4 A 2 i 32 i 40 sk 2> 24
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