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(TgM ) K F-, IR G0 25 W BE vk (ELISA) R I (1 4 A R -18(TL-18) , A il A~ R 6 (TL-6) , il 98 SR SE I - ( TNF-a ) K-, B
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Effect of Jincao Xiaodu Granule on Acute Hepatic Injury in Mice induced by D-GalN/LPS

WANG Wei, XU Li-ba, ZHANG Zhuo, ZHANG Yu-wei, LIN Cai-xia,
GAO Ling, WU Ling-ling" , JIANG Wei-zhe *
( Pharmaceutical College, Guangxi Medical University, Nanning 530021, China)

[ Abstract | Objective: To investigate the hepatoprotective effects and mechanisms of Jincao Xiaodu
granule (JCG) on acute hepatic injury in mice induced by D-galactosamine ( D-GalN) /lipopolysaccharide
(LPS). Method: After administration of JCG (1.7, 3.4, 6.8 g-kg” ) for 10 consecutive days, the acute hepatic
injury models in mice were induced by intraperitoneal injection of D-GalN (700 mg-kg™') +LPS (10 ug-kg™').
The 8 h survival rate was recorded ; the fasting serum levels of alanine transaminase ( ALT) , aspartate transaminase
(AST), total bilirubin (TBIL) , blood urea nitrogen (BUN) , creatinine (CREA) , immunoglobulin G (IgG) and
immunoglobulin M (IgM) were measured by biochemical test; the activity of tumor necrosis factor-a ( TNF-at) ,
interleukin-18 (IL-18) and IL-6 were determined by the enzyme-linked immunosorbent assay ( ELISA); the
protein expression levels of inducible nitric oxide synthase (iNOS), cyclooxygenase-2 (COX-2), and p-nuclear

transcription factor-kB (NF-xB) p65 were analyzed by Western blot; and the pathological changes of liver tissues

1 20171107(019)
Bl HEZRARFAEESTH (81260511) ;) PyRHE R0 H (FEFL AB16380187)
1’5%] T8, 8+, N 259 T & T.4E, E-mail ;. wang6188512@ 126. com
BIEE] WA B, NSO B ST & TAE, E-mail: jiangweizhe6812@ 163. com;
"t AR R, B PR S 5L, N 25 BT Y 0T & TAE , E-mail: welldone. 123@ 163. com

[ B
[(E&
[%—
(&

- 108 -



524 5 T RELEATFZERE Vol.24,No.7
2018 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2018

were observed by hematoxylin-eosin (HE) staining. Result; As compared with the model group, the survival rate
was significantly increased; the levels of ALT, AST, TBIL, BUN, CREA, TNF-«, IL-18 and IL-6 in serum were
significantly decreased (P <0.05, P <0.01); IgM and IgG were significantly increased (P <0.05, P <0.01);
the expression levels of INOS, COX-2 and p-NF-«kB p65 were significantly down-regulated, and the pathological
damages induced by D-GalN/LPS were significantly alleviated in JCG treatment group. Conclusion: JCG had good
hepatoprotective effects, and its mechanism may be related to improving the hepatorenal function, decreasing the
pro-inflammatory cytokine levels, up-regulating the immune function, as well as inhibiting the expression of iNOS,
COX-2 and p-NF-kB p65.

[ Key words ] Jincaoxiaodu granule; acute hepatic injury; D-galactosamine ( D-GalN); lipopolysaccharide

(LPS) ; inducible nitric oxide synthase (iNOS); cyclooxygenase-2 ( COX-2); p-nuclear transcription factor-xB

p65 (p-NF-«B p65)

JFFAB 53 2 2 ol I B0 3 5 A ) 5 B A A8, K ik
)77 7E T S EONT 4F 4 Ak BT RE AL, B E AT A
e T 458 07 S — o 5 AL S A i B 0 o AR A 4
5 T 6 ALK BE 556 1 3 BE S5 % L LA KT 4 TG G ) &
R BRI E R RO T A AR A T B
Rl P 0 S0 VI ek 60 28 5 0 2 7 I 2 T B
AT b 2k LR A R
LR R B A R VE T O A A
A 73 TP A T B T RS T 005 25 0 ol
FIRBTT S 4 B0 2 0B T PG B 7 R B Y
% 90, b XL A R R T R T L
S, ELA TS PR A I I 2 T, TR TR
IR TR P Ibh B 4% Tob 8 6 300 B0 el B3R T L AE ) T
o7 I B I DR O P T A R B g W Ly
T4 BRI PO B R T . BB T R
R 5 % S I (RHE R T .

RIS AIF 5 22 B, AR Id 7 o 3 40 i 4 DXL T
i HE AT 48 ML X B0 48R 05 DL BT R A B AR AE
FUOM Bt s ) F-kB (NF-xB) p65 Fi i 7% J2& Hl
A 8 i R 45 F) 5 e % A%, BT BT 5% % W] NF-«B p65
2P I 5 40 9 3 B A R T AR B SE R
D-Z H 2 FLBE (D-GalN) /Jlg Z 8 (LPS) g 37 /N Rl &
P FT A5 (0 465 780 250 5 A 2K BT B0 TR A AR
Sy 075 G 0 T 450 00 25 4 o 0 g g 2 — T s i
TR 4 553 44 0k X 3% 55 70 9 36 97 4 1 A0 AR L BL
NS BT B RAE R EA T TR 4w
TH B ORI G 3 22 R ORE 455 38 1% p-NF-«B p65, — %
LR A (INOS) M ¥R 4 4 -2 (COX-2) i % i 1F
AL , A 4 030 2 J0RE B0 I 1R 107 ) 42 43 S o6 A g
AR .

1 #a
L1 3% SPF itk B WA AP (KM) /N B, fAJ5%

(20 £2) g, B )P4 BE R R 2% 52 55 3l ) v o 2 AR 4]
It , BT G SPF 98K, 5 44 E5 SCXK H 2014-
0002, & PR 5% 3 d 5, B AL 4> 40, i 4T 25 ) b
B, SCR YT RIS TP ER R 2L Eh Y
e PR 51 2 b (45 201703004 )

L2 25 Kofkin] & R0 Ok (7 P 2 5 BB
B, dib*5 20161001 ) 5 38 4 X P % AL ( 7 F50 7 i 24 4
A A A PR | L 4it5- A20150326) 5 LPS, D-GalN F1
RIPA 4 Jifg 54 /% W ( 75 [ Sigma-Aldrich 23 &, 41t 2 4y
B2k 026M4021V , WXBB3857V , SLBQ9770V ) ; % Hii
NF-kB p65,NF-xB p65 (D14E12),COX-2 (D5H5) ,
iNOS ( D6B6S ) , H I & -3-1s ik W 4 i ( GAPDH,
DI6HI1) (& [ CST 24w, #it 5 2 5 Jy 30338,
82428 ,12282S,13120S,5174S) ; & 1 g 1 1l 70 3% 1R
F, BCA IR & (TR R B 28 w) L, it 5 43 51 oy
QD19948920 , RF234184 ) ; 2 [ 4 1% i 410 i 77) ( Ik 52
FHRERB AR AL S 2017062) 5 14 i A % -
1B(IL-1B) , 1 4fl Jfl 4 22-6 (11.-6 ) i Ik 4 %5 1ol 57 &
(b i il % A2 W B A IR | it 5 43 0 08/
2017,08/2017) ; fit 964 YR FE BH -0 ( TNF - ) i 16K B 932
WA & (R Y TR BT it 11/2017)
RIVA TR A I % Wi (AST) |, N 2 IR 24 5L 5% % il
(ALT), G JHZL & (TBIL) , LEF (CREA) , JR R A
(BUN) sk & 1 G (1gG) , IR E H M (1gM)
(B w4 9 B A BR A w5 40 5 K
ZCJULQ002, ZCJUNQO24, ZCJULQO16, ZCMARQO13,
ZCFEBQO15,ZCNOVL020,ZCOCTL028) .

1.3 {Ug%  UPT-1 20T A3 4 /K %5 ( i AR #8 4l B}
AT ; KQ-501DB B B4 H8 75 I i vk % (R
T A8 A %5 A BR 2\ | ) 5 SpectraMaxPlus384 Hl %
S 1 1 R AR AL (7 Hs 4 AR A | )  TS-100
T3t 1 DR (V10 T AR DL R A 38 A B2 /D) 57100
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14 [ B4 Ak 43 BT A% (Hitachi H 7 2 F1) ;165-8000
#J Mini-PROTEAN Tetra KX (£ E A R A A ) 5
CX31 + DP73 #4{8) & W ff e (8K 0 307 o [ A R A
Al ) ;MKMo CLI7R 7 55 1% il 250 AL (FE 3R € /R
BHEEA R F]) FJ-200 A9 5 843 50 Bl (_F AR
AR ) ; ODYSSEY AU 2T 4p X4, 3% AR & 48
(£ LI-COR AH]) .,

2 AFiE

2.1 Wy Kimdy  JSPF i KM /) B
120 HFEHLS 2 6 4, B4 20 H, 43 5 s F A (4
Heoko), B R (Al ok ), B XL fig 4l
(6.8 mg-kg™'),JCGC 44 (1.7,3.4,6.8 g-kg™ '), #&
0.02 mL-g 'JEH AR 1 K. HELEHZY 10 d 5,28
BAEEIK 12 ~ 16 h, B2 4 1 3 5 G R LA 7
oK Ab , H A /N BUS G 3 55 D-GaIN (700 mg-kg ™)
FLPS(10 pg-kg )" 05t 8 h /NS T %k, 3t
AN 2,8 h 5 A7 1 /N BRUOR FH IR HE /= # ik AA SR i,
3 000 r-min "' B0 10 min, 45 M35 - 20 C & .
2.2 JIFBERYEOM RSN RIMES RS A BE/NER, 43
BFE BUFAL21 0.2 g, 3 TR FL 129 fin A vkizk
A BRER K 8 FH v 3 FCA B AL R 2 2L 513K 4 C
5000 r-min "B 10 min, 438 FiE -20 C A H
2.3 A A B AN E I 3 B T fE 48 AR ALT,
AST,TBIL,BUN,CREA ,IgM , IgG /K F (2 As  HU4%
FEAS I 100 pL B8 B, 05 'E T4 A sh A1k
3TN RE A, TS AR A AR HE PR VR AR R A D i
15 IS DI RE 8 4% ALT, AST, TBIL, BUN, CREA , IgM ,
TgG ¥ 2, 73 Hr HoKSF- B9 s

2.4 IR BE WL (ELISA) A5 1l 7 TNF-a, IL-
18,1L-6 7KF  ELISA ¥4 ifil % ' TNF-, IL-183,
IL-6 YU 2, I 53 T H K A2 4k B0 Ty vk 7™ 4% $i BR

R & U R

2.5 R RN (Western blot) K I JH- 20 41
iNOS,COX-2,p-NF-«kB p65 iy ik  HUd & T4 2
AR 0 AR AU, R FH R 1 A o 7] 2K AR
5 8 R R Y RIPA AR i 24 figk ik 24 fig
10 min, & T &5 S K 2 0 4L,4 °C,12 000 r+min ™'
B0 15 min, 5% ] BCA 3K 5] &AW & (K F. &
SDS-PAGE HL ik 43 &5 it /5 £ 1, W0 ¥ 5% 6 22 4 R &F
HeRKWE(NC ), 5% BSA £ 1 h J5, /0 51m A
iNOS,COX-2(1:1 000) , p-NF-kB p65(1:2 000) —
i, 4 CWEF LK. H TBST THEIK BUERR 3 5
A ZHE|RPBEEF 1 h, fF 3k TBST ¥ K5, H
Odyssey £ 4 XU HOE BUR 7 4843 5 46 U 3 Fh 28
iNOS, COX-2, p-NF-xB p65 [ JK B {8, If 4> #7
g5

2.6 JFHLURBIESFWAL B IS, 5T
10% HPER R B AR [E 28, IR R R -0 (HE) e 8,0
% L2 T 21 20 B AR

2.7 geitsEsrtr RA SPSS 17.0 434 Bdls , 5L 5
BHR M x £5s FR,LL P<0.05 WEFAGI¥E
o ARG E A S A My 22 551k 4 ) LA
SRR R T 22 081, AL He A R A LSD test 43
BT s A FF G IE 25 40 A R/ B0 22 55 1 00 8508l , 1) L
% H Kruskal-Wallis 4387, 5 28 [8] H %% 5% B Mann-
Whitney U 5347 ; 71 22 R ] fisher i D BE R 45 5 .
3 #R

3.1 XSRS 5 FA R R AL 8 h
/N BT 3R B R (P <0.01) s S BRI [,
HR 2R UL 2 B 4 3 5 UKL A ) e 1 4 BB R 8 b
DAL/ B 16 3, G v v 360 2 R I R R 21 22 57 L
Agit¥ %5 (P<0.05), WK1,

F1 SEHEHHX D-GaIN/LPS 4 B/NREFFERMNHM (v 5, n=20)

Table 1 Effect of Jincao Xiaodu granule on survival rate after end of treatment with D-GalN/LPS in mice(x +s5, n =20)

s/ R

2090 F 4t/ mg- kg ™! 1705 2/ %
ki) 2 h 4h 6 h 8 h

2 - 20 20 20 20 20 100. 0
gl - 20 20 14 9 7 35.0"
1B 4 XU g 6.8 20 20 16 15 15 75.0%

4 T B UKL 1 700 20 20 14 12 12 60.0
3 400 20 20 16 15 15 75. 0%

6 800 20 20 17 13 13 65.0

S AR P <0.01; SHBH ILE P <0.05,
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3.2 XAFETIGEMEI 528 AR BRI 0.05,P <0.01) 5 4 R EE OB 25 7 6 2 R AR R i
ELUIM % ALT, AST, TBIL, BUN, CREA 7K 5 i 2% F H/NEUME ALT, CREA /K F A B4 it ¢ 2 F
B (P <0.01) ; SRR A R, 156 28 0L Eg 4 /N BRI 775 Ab HoAts/NER L 7E ALT, AST, TBIL, BUN, CREA 7K
ALT,AST,TBIL,BUN, CREA 7K 3 I Z &L (P < P AR (P <0.05,P <0.01), W32,

x2 SEHBHAX D-GaIN/LPS & E/NEIF SR M (x £5)

Table 2 Effect of Jincao Xiaodu granule on liver and renal functions after end of treatment with D-GalN/LPS in mice(x +s)

21 5 FlHE/mg-kg™'  n ALT/U-L"! AST/U-L ™! TBIL/pmol-L~"  BUN/mmol-L~" CREA/pmol-L""

ZEH - 20 51.50 £7.70" 101.20 +10.50" 1.44 £0.34" 7.52+1.18" 15.45 +5.08"
5 - 7 4421.57+1517.94 4255.57+1207.99 18.91 £2.25 16.53 +2.15 44.57 +5.44

B 2 AL il 6.8 15 2997.40 £1318.17% 2217.07 +817.56%  11.83 +2.55% 12.55 +3.29% 38.13 £4.41%
4 W IH 7 WORL 1700 12 3171.58+1261.23  2359.50 +676.79>  13.83 +3.38% 13.09 £2.252  40.33 £7.60

3 400 15  2758.80 +1312.34% 2294.53 +894.32%  13.85 +3.19% 13.28 £2.18% 38.73 +4.33%

6 800 13 2904.92 +1460.14% 1911.15 +1 023.00% 12.62 +4.54% 12.75 +2.52% 36.54 £6.49%

TE G ALY P <0.01; SEHLLE P <0.05,Y P<0.01(F£3,B1[),

3.3 XHURMGAENRER W S AR KFRFEREM(P <0.01), 16, IgM K F 8 % It &
RUZH /N BRI R AE 46 A5 TL-18, TL-6, TNF-o 7K F- . (P <0.01) ;4 %78 5 UKL 50 5 20 BR AR50 & 20 /)
FEIE (P <0.01) AN RESE AR TG AR BUMLTE 1gG KV T m A B it 22 5 40, HoAt /I B
k(P <0.01) ,IgM 7KF i 2 F & (P <0.01) ; 542 IM7% IL-18,1L-6 , TNF-a /K ¥ B ZFFAL (P <0.01) ,
TYZH P, 3 AR XU 20 /) B i 3% TL-18, 1L-6, TNF-a IgG , TgM KV 3% Tk (P <0.01) , W3k 3,

®3 SEHBEHHI D-GaIN/LPS 4 B/NRHE KM B BINEENHM (2 £5)

Table 3 Effect of Jincao Xiaodu granule on anti-inflammatory and immune function after end of treatment with D-GalN/LPS in mice(x +s)

21 931 Flit/mg kg™ n IL-18/ng L~ IL-6/ng- 1L~ TNF-o/ng-L ™" IgG/g-L~! IgM/g-L~!
=M - 20 29.48 £0.67" 18.46 £0.57" 60.56 £12.70"  0.53 £0.03" 0.15 +0.04"
(8 - 7 206.35 +27.05 100.36 +£5.52 528.54 +30.92 0.42 £0.05 0.26 £0.03
T K AU 6.8 15 98.25 +7.51% 47.79 £5.32% 339.59 +54.26%  0.52 +0.03% 0.33 £0.03
4 Y 7 PURL 1700 12 140.42 +13.60% 81.78 +6.01% 390.00 £41.27%  0.45£0.03 0.31 +0.02%

3 400 15 114.19 +13.10% 54.35 £7.03% 422.45 £48.73%  0.55 +0.03 0.34 +0.02%
6 800 13 97.50 +10. 68 53.24 +8.17% 345.26 +70.13*  0.56 +0.04% 0.35+0.01%

3.4 XHAF414UINOS, COX-2, p-NF-«B p65 ik HY BB, T, T 20 MR AN s M, BT 40 i =S
M 55 A R, BERLZH T 4 21 iNOS, COX-2, WK R B P e K SR T8 P ROIRIRAE . HK
p-NF-xB p65 Kik¥ 3% EJH (P <0.01) s SAIAIA]  FRXUHR 41A 8 5 1 25 UKL 25 57 2 28 AP E 52 1L 3 5E
PR A, 6 BLIS 41T 41 21 iNOS, COX -2, p-NF-kB p65 WIS O, R, I A0 A O 55 1 T 3 O, A2 i
RIBHEFETIH(P <0.05,P <0.01) s GHRIFREM 29 P IRIEWT I 23, Herb DL 4 w5 1 7 UKL
Rz A7) 8 2H B ARGR) i 4 F2H 21 INOS, COX-2 3Rk 2% I H N E RO, WK 2,
SN AL, H A BUAT 41 21 iNOS, COX-2, p-NF- 4 1fig

kB p65 FIKK W FH TP (P <0.05,P <0.01), WL I 403 e o WL 52 A, 0 B B S Qe LR AE A S
K1, Wi S IRE AL L A M BB . P EEZR

3.5 XMAFAZURMIESBRCEREN S HA L, AR SPAT, B R A RO, TR AT 2y
AL RTEDE W B R LA SO OB T N SRR TR IR T A A P 25 TR A Al
M-ZEA S B IR O AR HES R B J b, v e . < T T BORE e i 3 R e R R L AR e
F K OO 5 AL, AR T DL FFIE SR 0L IRSE A R R LR, T R R XUBE I 3 PR RE A
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P-NF-KB P65 = s s = = == 65 kDa

NF-KB P05 | e s st e s e 60 kD2
COX-2 == = ———— e w—— = 72 kDa
iNOS w— v wy = w= ]3]kDa

GAPDH " ewes ewee esus eme s 36 kDa
A B C D E F
4 - &3 p-NF-«B p65
N B3 iNOS
8 cox-2

H 118 1/GAPDH
[ (]

A B C D E B

A5 4L BB AL; CL RIS 6.8 me-kg ™' 415 D. 4 B3 0B
1700 mg-kg ™' 41 E. £ F0 EEWORL 3 400 mg-kg ™' 4L F. A dE
6 800 mg-kg ™' 41 (& 2 [d])

1 £EESHMX D-GalN/LPS & /)R A4 iNOS, COX-2,
p-NF-kB p65 MM (v +5,n=7)

Fig.1 Effect of Jincao Xiaodu granule on expression of iNOS,
COX-2 and p-NF-xB p65 in liver tissue in D-GalN/LPS treated Mice

(x£s,n=T7)

A B
Cc D

E B
B2 £EHEFANTARRERSHEM(HE, x400)

Fig.2 Effect of Jincao Xiaodu granule on pathological changes of

the liver tissues( HE, x400)

2 ILECS 5 kA, BT AR A KU R | Lk

LA U AT A AR T AT RE Y AT

TR BLCEE R DR BRI 5 R I, B VA 25, I 7A

P4 255 A W AT B TE b 2 Dhk . 1B JLAR

WF5E K B, & w0 TH BE UKL 4 BRAL LG W) S BA TR |

PORTE R AEHT, A T7 2528 %L F 72 4 6 B e
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e,

N B R LA 2 2R 00 9 e Y 2 — B i
HRE AR BN Z AR LT, WE 2, 58T R
B ARHFSE R D-GalN/LPS # 57 20k T 4 {5
R, D-GalN 1 Jy 3% 0500, AT 3 5 i JUE X LPS () sk
PEo 8 h &, /NRAFTE F A, 1L ALT, AST, TBIL,
BUN,CREA,IL-18,IL-6 , TNF-o 7K -5 i 2 T+ & , 1l
8 TG AT 2 AR, 3 TgM K7 I v I e, BiF
ZH41 iINOS, COX-2, p-NF-«xB p65 k¥ W& i,
JF R 30 70 1 YR BE 5 Ml AR i, B IR, R R R,
JHF 240 B A T AN 36 OB, 2400 R 2 3 e ik AR, R rpe
ik X R 18 P RR IR K, UL D-GalN/LPS #E 37 (1)
SR R R )

AR R, SRR e A RS 8 h
W/ B TR 3, B 3 B KM 5 ALT, AST, TBIL,
BUN,CREA,IL-18,1L-6 , TNF-a 7K, i 3 F+ &5 1gG,
IgM 7K, R IF24H 4 iNOS, COX-2, p-NF-kB p65
ik, B SRR T IDE T M L IR T, BH S ek T A0 iR 3
SERE o 4 I B UKL 7 A SR O3 0 AL D RT Be S R AR
I 3 O T T RE A AR A A A 7 A R S
PR AR A G B A B WL B A R AR08 4 1)
Ik A it — R R
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