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Protective Effect of Formula of Gougancat Decoction on

Acute Liver Injury Induced by Carbon Tetrachloride in Rats

PANG Xiao-hua, WEI Ri-ming, LIN Shi-yuan, GUAN Yu-man, GAO Ya, ZHANG Ke-feng"
( Guilin Medical University, Guilin 541004, China)

[ Abstract | Objective; To explore the protective effect of formula of Gougancai decoction (FGD) on acute
liver injury induced by carbon tetrachloride ( CCl,) in rats, in order to provide basis for the development of
pharmaceutical preparations or healthcare products. Method : Sixty rats were randomly divided into normal group,
Silymarin group (120 mg-kg™') and FGD groups (475, 950, 1 900 mg-kg ™ '). The normal group and the model
group were given equal volume of saline by gavage, while the other groups were administered with the corresponding

dose of drugs according to the body weight. After 10 days, the acute liver injury model was established with 12%
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carbon tetrachloride peanut oil solution (5 mL+kg '), except the normal group. All of the rats were put to death to
collect serum and liver tissues. The contents of aspartate aminotransferase ( AST ), alanine aminotransferase
(ALT) , alkaline phosphatase ( ALP), total bilirubin ( TBIL), malondialdehyde ( MDA ), superoxide dismutase
(SOD) and glutathione peroxidase ( GSH-Px) were detected by biochemical methods, the levels of tumor necrosis
factor-alpha ( TNF-a ), interleukin-18 (IL-18) and interleukin-6 (IL-6) in liver tissues were determined by
enzyme-linked immunosorbnent assay ( ELISA). Nuclear factor-kB ( NF-xB) and peroxisome proliferator-activated
receptor-y (PPAR-y) protein expression in liver tissues were detected by Western blot, and htoxylin eosin ( HE)
staining was used to observe the variation of liver histopathological. Result; Compared with the normal group, the
serum activities of AST, ALT, ALP and the content of TBIL, MDA in the model group were significantly increased
(P <0.01), the levels of TNF-, IL-18, IL-6 in liver tissue were remarkably increased (P <0.01), but the
serum activities of SOD, GSH-Px were significantly decreased ( P <0.01) , the expression of NF-xB was enhanced
in liver tissue (P <0.01), and PPAR-y was down-regulated (P <0.01), indicating the successful modeling of
acute liver injury. Compared with the model group, FGD could reduce the activities of AST, ALT, ALP and the
contents of TBIL, MDA (P <0.05, P <0.01), decease the level of TNF-o, IL-18, IL-6 (P <0.05, P <0.01),
and down-regulate the expression of NF-kB (P <0.05, P <0.01), but up-regulate the activities of SOD, GSH-Px
and the expression of PPAR-y (P <0.05, P <0.01). The liver tissue lesions were alleviated to varying degrees.
Conclusion; FGD has a protective effect on CCl,-induced acute liver injury in rats, and its mechanism may be
related to the activation of PPAR-y and the inhibition of NF-kB signaling pathway, with anti-inflammatory and anti-
oxidative effects.

[ Key words | formula of Gougancai decoction; acute liver injury; nuclear factor-kB ( NF-xB);

peroxisome proliferator-activated receptor-y (PPAR-y) ; anti-inflammation; anti-oxidation
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52 7 1 BT 32 ¥ (formula of Gougancai decoction,
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1 ##

1.1 zh4 SPF %% SD KK 60 1,8 ~10 J&#, &
Jitt 180 ~200 g, i FEMREE 22 B SPF S 56 3l 47 rh o0
PRt S0 B W) Lk 7 A M IE 5 SCXK () 2010-
0001, f& HE 2 57 25 4 2017-018
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(110 g) , LESI(170 g) , M JF3 (170 g) , HAEIE &
F (170 g), T4k (170 g) MATARIT (220 ¢) IR &
JE MK 5 000 mL 2 1 h, 33§, 38 #& FF7K3 500 mL
B h RGO 2 IR R A R E S R R T
PR AR 4 CRAFSH . KR (RERESEY
BORA PR A, i 55 M1120A ) 5 43 #r 46 10 51 Ak B
(CCL, " AL W va B4k 17, #t 5 161101) ; N &
Mo HE i RS W (ALT) , R4 & W & 5 5% % 1
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(NF-kB) Ht 44 Fi ik 461 Wy ity 44 38 5 00 80006 =2 Ak -y
(PPAR-y) #ik (£ [ CST A ], #5435 M 1104,
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Eppendorf #I #2746 ({# E Eppendorf 24 7] ) ;BX51 #Y
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B R B 0 ML ( 35 B Thermo Fisher Scientific /7
Al) s Epoch B i #5 L ( 3 [ Bio-Tek 2 ] );
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Bio-Rad 23] ) ; Tanon5200 £ 4 B 34k % & S K14
SRS (Bl RERHCARA ) .
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7 EiON 7 AT TR B O DL WS N Y il B
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10d, RIRGZ52 h J5, BRIEFAIN, HRLHAH
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T 220 mA fH 5 5% PVDF B, B TBST &% 3 Ik, &
K10 min, B AW EH] 2 h, P E B, 4 C—4
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WEE 1.5 h,e% R E, 2%, /] Quantity One 4. 6 %
PE5 M 26 A 255 K BE, LA B-actin Sy N &, 315 NF-
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2.5 JRARE-PL(HE) 4 o W5 2H 2195 B i 28
RS 00 K BRI A v ] — 67 & FH 4% 1 22 58 B g
[, WK, A S, D) B B, 2 AN ) vk B 2 et
AEECHE Jefa | phyk, K, B R, R A5 B4 21 )
o, AU WG AU B R
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PEEAT 0T S5 & =5 3RoR, Z 4L AR F A
P2 Jr 2250 17, I LU R T o K, P < 0. 05y 22
SAGIEE X,
3 &R
3.1 X2 E B R BUMTE H ALT, AST, ALP 3%
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ti ALT, AST, ALP 3% # fl TBIL & & B % J} &%
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MDA [ & B Z T+ & (P <0.01) ,7fi SOD 5 GSH-
Px ) TE P i EREAR (P <0. 01) s SRR [L AL, FGD
B R 5K R s E 4 b MDA (1
ik (P <0.01),S0D 5 GSH-Px Hyi& Ik & 2 H 58
(P <0.01),1fi FGD {I% 7 &t 21 v B i & AIK MDA, 7t
B SOD (P <0.05,P <0.01),{H GSH-Px TG i
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®1 FGD 3t CClL HRMMFHRGARMFEF ALT,AST,ALP & 14#1 TBIL §EMFM (x5, n=10)
Table 1 Effect of FGD on serum activity of ALT, AST, ALP and content of TBIL in acute liver injury rats induced by CCl, (x +s, n=10)

215 F 4/ mg-kg ™! ALT/U-L™! AST/U-L"! ALP/U-L™! TBIL/ wmol - L ™!
EH - 34.08 £6.97 45.09 +6.22 48.65 +6.23 2.68 +0.31
LT - 267.42 +30.29" 319.34 +35. 11" 134.36 £12.09" 8.91 +1.04"
KRR 120 195.08 +21.38% 264.39 +29.24% 92.39 £9.88% 6.33 +£0.61%
FGD 475 216.38 +23.57% 296.37 +32.57 107.18 £13.81% 6.35 +0.69%

950 186.32 +20.19% 264.27 +30.44% 90.09 =10.66% 5.90 +0.51%
1900 144.26 +19.01% 234.24 +25.08% 79.97 £8.28% 5.01 £0.46%

T SIEWALEY P <0.01; SEBH KD P<0.05,YP<0.01(£2~4F),

%2 FGD X} CCl, HaFRHKARIMEH SOD,GSH-Px iEMF1 MDA £ EMEM (x5, n=10)
Table 2 Effect of FGD on serum activity of SOD, GSH-Px of and content of MDA in acute liver injury rats induced by CCl, (x +s, n=10)

20 5 F) 4 /mg-kg ! SOD/U-mg ™" GSH-Px/U-mg ™" MDA/ pmol-g ™"
% - 235.19 +21.44 146.27 £13.08 2.94 0.21
LT - 165.28 +15.20" 91.64 £8.43" 6.46 +0.73"
KRR 120 206.27 £22.18%) 108.34 £13.57% 5.62+0.69%
FGD 475 198.62 +18.22% 90.67 +11.68 5.73 £0.55%

950 214.35 +23.59% 114.38 £12.67% 4.78 £0.43%
1 900 228.64 +24.51% 128.23 £15.67% 4.67 +0.53%

3.3 WA R BRAFALUP R IL-18,1IL-6 5
TNF-« & ® B2 W 515 % 4 k&, 5841
IL-18,IL-6 5 TNF-o & & W & 7+ & (P <0.01);

SRR b, FGD & ) &4 /) IL-18,1L-6 5
TNF-a & 5 50 A5 (P <0.01) ,FGD {5 £ 41 IL-
18 By & g F AL (P <0.01) , WLk 3,

%®3 FGD X CCL BRMMHRMHGARFHEHLAFH IL-18,IL-6 § TNF-a EEBHHM (x5, n= 10)

Table 3 Effect of FGD on hepatic contents of TNF-«, IL-18 and IL-6 in acute liver injury rats induced by CCl,(x s, n=10) pg-g”!
21 51 # 48/ mg-kg ™! TNF-a 1L-6 IL-18

E# - 146.37 £19. 54 106.28 +13. 64 205.37 +25. 68
A - 688. 52 +80.59" 394,21 +48.22" 753.01 +£95. 34"
7K R 2% 120 546. 18 +62. 57 324.16 +35.74% 653.27 +81.49%
FGD 475 643.51 +71.151 356. 40 £41.06 618.32 +77.45%
950 519.24 +60.21°% 306. 18 +35.20°% 539. 64 +47.35%
1 900 436.51 £46.77% 243. 15 +26. 62° 473.19 +60. 28"

3.4 XPEAMERFR AR T4 4L R NF-xB 5 PPAR-y
HHARIKWE W 5 IEE H R A NF-«B
35 % I @&, PPAR-y R B F K (P <
0.01) ; HHEHIA LA, FCD 7] 4 41 19 NF-«B W]
EJH(P <0.05), PPAR-y [ 323K 22 5 LG it 2 &
SC,FGD ey rp o) a2 5K TRET R Y NF-«B R0k
2% P (P <0.01) ,PPAR-y FRik &3 L (P <
0.01), W4 K1,

3.5 X2 R BUFHZUR B2 A 5oy TR

LB BT A 2R S SRR AR TR A SE R TN 35 B
A DR DL A0 B 78 P | 08 Tl SR 1R 3R 5 A TR 2
BT ZH 220 M 1 s L A I A T 0 3 A A P 1
RAE VIR, J5y K AT 20 S IR 58 ™ B, S 2P AT 45
BERUH ST G o FGD AR 0] 4T 4 22 1 SR 2E 44 2]
B, A K AT B AT DL, FGD e AR e 4T
MR A EE R AR ST I, WA 2,
4 itig

CCL, 57 2 Ak M 450 43 A6 2 U5 1 £ I 47 T 24
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*4 FGD 3t CClL HRAMFIRG KRIFALR P NF-«B 5 PPAR-y
EBRIZEMEM(x£s,n=5)
Table 4 Effect of FGD on hepatic expression of NF-«B, PPAR-y

protein in liver in acute liver injury rats induced by CCl, (x = s,

21 5 H &t /mg-kg ™' NF-kB/B-actin  PPAR-y/B-actin
E - 0.54 +0. 06 0.84 0. 13
ey - 1.86 +0.26" 0.36 0. 06"
K ] 3 120 1.24 +0.14Y  0.41 £0.05
FGD 475 1.45+0.17% 0.47 +0.08
950 1.19 £0.11¥ 0.61 £0.05%
1 900 0.86 +0. 10% 0.69 £0. 11
ﬂ-ac'iu _ 21
NF-KB _ 65 kDa
A B C D E F

ACIE % 415 B BE R 415 C. /K K #] % 120 mg - kg' 41; D. FGD
475 mg-kg ™' #41; E. FGD 950 mg- kg ' #1; F. FGD 1 900 mg- kg™’
(B2 [A])

E1 XRAFALT NF-«B 5 PPAR-y EEMEXRIZB K]

Fig.1 Electrophoresis of NF-xB and PPAR-y proteins expression in

acute liver injury rats

B C
E F

B2 FGD X CCL BRUMHRGARMARAFTETHRM(HE, x
100)
Fig.2 Effect of FGD on liver tissue lesions in rats with acute liver

injury induced by CCl, (HE, x100)

PII 28 iy kT L AE I E 40 b AR i A 1k
Hp+CCL 5 - CCLO, % 1 2" JF DL AU 2L 45
A Tt AL L R o, 51 A IR T i R AR
O B G 05 S IV, Ak o 40 B e i A A S ) 8 O
P, BET AR K 55 4ok A ALT, AST B H ok |, 38
SR 3% B ALT, AST B9 3% 1, 1 ALT, AST, ALP A
TBIL J& PP A J1F 458 405 (0 S g A7 . A FgE b, 5
- 62 -

IEH 4 AR BRI AL ) ALT, AST, ALP A1 TBIL (7K
-5 2 TR A AR ERD) R, LS A R 2 40 i 2
HOREAS IRBE ™ $ % CCl, 5 5 14 20k T 451 405 A
T SE IR 5 5B 4 A, FGD 45 25 41 1 ALT,
AST,ALP F1 TBIL 7K B & R A%, H B8 T UL 42 Ho o
PRI R, R B4 200 AR A5 B OK [F) FR B ok, R
FGD X 2k JF 4 K B A AR 7E .

SEAL R O A TR 05 1 B R LR
D] I A 2803 i o 4 A B I 2 R 4 Y B T B
MDA 2 PFA S AL 40 5 % B2 9 FE 245 45, CCL, iF A
JIEJ& , #E CYPA50 Jiff 5 19 /E T AR ™= 4 — &R 51 A
P, 41 e 3h i o o A B, 2B K B ) MDA,
i MDA 5 (7l 2 9 78 07 3 AR 2R 0
SOD & GSH-Px JE:HLIAT A 1k B 1 5 45 v i Fil 5 22
(R, T A Rl B % A S B R Tk R
O 4500 200 B, 45 SR LA B SR AL S RE T Y AR
BEE R BN, 5 IEH AL A, BRI 41 MDA & & &
F T+, S0D 5 GSH-Px i P B @ F& I ; 1fi 45 T FGD
TiAb B G 2 AR SE 00 K BRIP4 41 MDA & &,
Ji#sR SOD 5 GSH-Px 3%, #& 75 FGD Xt JiF i £ K
BR 1) S FH 0T i 5 Bt SR Ak S R A

FgT 2 B, 98 0E | Al % 5 20k i 3 05 19 &
A R I N I AR 0 43 08 A R TNF -,
IL-18 1 1L-6 %5 % AE K F, 16 & E 3 47 1o ik, {2 4l
AR T IRIE N IF A BT NF-«B S
525 R {5 5 18 I 0 W% S I F, TNF-o 1] 3 5
NF-xB 75 Sl i % M, 24l NF-«B A 40 A%, 48 1M
W R W A E S R 0 TL-18, TL-6 25 i 39 441 ffd
R TR BE, N AT SRR T PPAR-y H
A AR B S AT IR D BE O, REAS I /> NF-xB 2559
kB [ e, T NF-xB (13235 S A S 10 46 S
FRE AR IFH SR . AR BESEh FGD RERS B3
[ A TNF-a,IL-18,IL-6 B & 5 NF-«B ik, I B
8 PPAR-y 3k, 2500 FGD X 20tk ATk B g4
] BE 5 A ) JAE KA K o

25 I ,FGD Xf CCl, - 2t it K REA
By Ve HALHI AT RE S FGD 1 48 iE 5 hn i 1 48
BT 1 R Gi A 5%, (0 BARBL KA A Fr ik — 25w

[&F k]
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