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Pharmacodynamic effects of Qiwei Zhigan prescription on non-alcoholic

steatohepatitis in animal model
YANG Jianing', ZHAO Yiying', XIAO Wei’(1. Shanghai Tufeng Pharmaceutical Technology Co, Ltd, Shanghai 201203, China;
2. Jiangsu Kanion Pharmaceutical Co, Ltd, Lianyungang 222001, China)

[Abstract] Objective To investigate the therapeutic effect of Qiwei Zhigan prescription on two classic animal models of
non-alcoholic steatohepatitis(NASH). Methods Methionine-choline-deficient(MCD)rat model and choline-deficient, L-amino
acid-defined, high-fat and high cholesterol diet(CDAHFHC )mouse model were used. 48 rats and 96 mice were randomly divided
into 6 groups: control group, model group, Qiwei Zhigan prescription group(low, medium and high dose group), positive drug
group. After 2 weeks of modeling, the drugs were administrated continuously for 28 days. The efficacy of Qiwei Zhigan
prescription in the treatment of non-alcoholic steatohepatitis was evaluated by detecting the serum liver function, blood lipid
biochemical index and liver tissue lipid levels of each group of animals, as well as by evaluating the liver histopathological changes.
Results The gross anatomical morphology of the liver was improved by Qiwei Zhigan after oral administration of clinical
equivalent dose or higher doses in two experimental animal models. The liver weight and liver index of NASH mice were reduced
by the prescription. The levels of ALT, ALP and LDH in serum of NASH rats were decreased, and the level of HDL was increased.
The levels of ALT, AST, TBIL, ALP, LDH and TG in serum of NASH mice were decreased, and the content of TG in liver was also
decreased. The pathological damage of liver tissue was ameliorated, the inflammation of liver tissue was reduced, as well as the
degree of ballooning of liver cells and the NAS score of the liver, and there was a certain dose-effect relationship between the
groups; the proliferation of collagen fibers in the hepatic lobules and around the portal area of NASH mice was significantly
reduced; the density of positive cells labeled by F4/80 was decreased, and the activation of Kupffer cells was alleviated. Conclusion

Qiwei Zhigan prescription could effectively ameliorate the progression of two classic NASH models, and decrease the
development trend from liver inflammation to liver fibrosis in NASH.

[Key words] traditional Chinese medicine; Qiwei Zhigan prescription; non-alcoholic steatohepatitis; methionine-choline

deficiency; choline deficiency
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*S5 KRMBFIHEERIE (x+9)

2051 % (n) ALT(UL) AST(U/L) ALP(U/L) LDH(U/L)
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Al 16 7.77£1.52%  2.16+0.46" XT R VE 20 AT B g g /Nt N SRS R . AR
BIRIEHFA AR 16 6954178 2.0140.43 AR L, EURAR T A v, s 7 a0 2H A PH R X iR
LORARIF AL 16 7.79+3.97 1.98+0.49 VE 41/ N SEE TS5 ik 3 AR (P<0.05 5 P<0.01),
LORIBHE TR RIARAL 16 637£1.72°  2.16+£0.49 L BRI 5 () A 7] B 2 FTBH X B VE 41 NAS o

B X IR SGAL 16 9.09+1.69°  2.2040.55 o3 SRR, A5 12,

T —— 3.42 CDAHFHC i % 19 /] il NASH £ 54 HE %

75, BEA L A e K oA O B2 SR IRHES, R DL
e B

FRARUZ BT I A] L2 (A T A s AR T, rh ok
PR KA AE XS [l T WL AT A SRS, /DN ] 9 2
R, /NS BR . 5 R AR L, AR

(USRI E S

Xt HRALIT /Nt 2540 52 4, T RS 555, T
B A Sk o 0 2 AR FHES ], 2R LI S B
PR

FRAUZE BT & Al DL 2 (4 T A s AR T,
K A DX S R T DL 200 R B RIRSE, /)

Fz 10 KEAFBEBERRKE (x£5)

2051 E(n) TG(mmol/g) TC(mmol/g) HDL(mmol/g) LDL(mmol/g)
X B2 8 3.93+0.56 1.49+0.16 0.11+0.03 0.67+0.08
HERIZH 8 5.97+0.53% 1.1440.13% 0.03£0.02% 0.25+0.13"
SN il 8 5.73+0.82 1.03+0.12 0.02+0.02 0.27+0.10
LHRARI 5 il il 8 5.57+0.93 1.14+0.12 0.03+0.03 0.31+0.07
BORBR Iy B 7 4 8 5.93+0.81 1.10+0.14 0.02+0.01 0.27+0.08
PR B VE4] 8 7.25+1.40° 1.21£0.15 0.08+0.02™ 0.34+0.09
"P<0.05, "P<0.01, SR L #P<0.01, 55X IRZ AL
Fz11 DERFFAEAERRKFE (xx5)
2H 51 SYE(n) TG(mmol/g) TC(mmol/g) HDL(mmol/g) LDL(mmol/g)
Xt HRZH 16 3.54+1.98 1.04+0.15 0.20+0.07 0.35+0.11
g BIUE| 16 8.78+0.89" 2.29+0.21% 0.47+0.13% 0.42+0.21
LIRARI 5 (5 i 2 16 8.54+1.04 2.20+0.20 0.47+0.08 0.36+0.16
LERARIT 5 bl 16 8.69+1.54 2.28+0.31 0.49+0.09 0.43+0.17
LORIBIF 5 7t 20 16 7.85£0.79™ 2.12+0.39 0.45+0.14 0.39+0.24
PR FRRSGA 16 8.44+0.97 2.1240.26 0.47+0.09 0.36+0.16
"P<0.01, ST LA #P<0.01, ST IEZ LUK
F 12 KFEAFHE NAS iF4 (x+£5)
415 YK (n) B A I Y SR AE SIRFEAR NAS
X RZH 8 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
A2 8 2.88+0.35" 1.63+0.52% 0.00£0.00 4.50+0.76"
LORAR I (%7 2 8 3.00+0.00 1.00+0.00" 0.38+0.52 4.38+0.52
EERARIF I Hh) 2 8 3.00£0.00 0.88+0.35" 0.000.00 3.88+0.35"
ERAR I 2 7 3.00£0.00 0.86+0.38" 0.00£0.00 3.860.38
PR I VEA] 8 3.00£0.00 0.63+0.52" 0.00£0.00 3.63+0.52°

"P<0.05, " P<0.01, S RIL HAS; #P<0.01, 5%t IRAT HLA
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-[] S PE AR I, AF /N S5 A BN, BT
20 M BRAR AR o 5 X IR AL L, AR 4 i
ARPE /NN RRAE | UBREEAE & NAS 3743 1 2%
ThE

SRR LE, ERARAT T L il A

RO M KBS RN 20 B OBR A AR, B 2RI/
I PN 48 S 72 B AT 43 . BRAE AR T 73 K NAS 143
(P<0.01), BHYEXT HE RSG 241 0] ok 54 /1N i PN 46 i 7
B, S 2 RN I P SORE B DT 4 B NAS 43
(P<0.01), 45303 13,

& 13 NFRBTHE NAS IS (5x5)

215 AL (n) B AN Y SR AE SERHAE NAS

X EZH 16 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
A2 16 3.00+£0.00% 2.8120.40" 1.88+0.34" 7.69+0.48"

LRI 55 i 20 16 3.000.00 2.56+0.51 1.69+0.48 7.25+0.86
LRIy i Al 16 3.00:£0.00 2.13+0.34" 1.38+0.50" 6.50+0.73"
L MAR I 2 16 3.00£0.00 1.88+0.34™ 1.31£0.48™ 6.19+0.66"
PR HEVEAL 16 3.00£0.00 2.19+0.40" 1.56+0.51 6.75+0.68™

"P<0.01, HHUHALHLASG 7P<0.01, HXFIRAL AL

3.5 XPAFRE Masson 4 & B 4F AR 509 %@

CDAHFHC % 7 11 /)y Bl NASH 455 7 Masson
Yot Z5 R oK, XA /N 254 58 2%, A i HE
GIVRE ST, A DX S AR TR BT, 4 G B € R 21 4 25 4
LA 53 A FE /DN ) 0t 768 AR R T 14 X [
(LT YE4h 47 A0 21 S IR SR A MRS 5332 .

R ZH AT UL 20 A SR B AR IR AT, 98 i 20
RIE, BN 208 A) UL/ IS PN AT AE X R g
B R SR AR AE3E A . ST BRI LL, BRI 2
AL PEST 35 T (P<0.01) .

SRR L, BRI B9 mRl A nT
NRZE B /N P RIS DX ] Bl it F A 34 A= 155
A SR, I B — S R 1 50 e R IO 5 BHE:
X HE RSG ZH A8 FF /N TS DX ) Rl A Jse JEr 4T A 3
NGRS 8 — e PR R . SRR L,
£ R B I 7 1Y i R e A AT AV o 3 AR
(P<0.05), 253 0.3 14,

Fz 14 )DRATBEAELSEITED (x£9)
4131 YA (n) S ALV 5y
paiiste:l 16 0.00£0.00
BAIZ 16 1.56+0.51*
LORBR 5 (5 B 20 16 1.75+0.45
LORIRIF 5 i 20 16 1.44+0.51
RoU N e 16 1.19+0.40"
P XS BRSGEH 16 1.25+0.45
"P<0.05, ST gL P<0.01, 5% HRAE UL

3.6 *TATAE Kupffer 28 i 69 % "
MCD % 5 1) K iUl CDAHFHC % S 147N i)

NASH %Y F4/80 gt 4 b2 r e (a2 B B 7w, X
FRZH K BRI Kupffer 41 A AL T BURES, AR
D SRR A

BEF 21 W XS B0 A /N 5 Pk B A8 X
Pl R (5 405 1 Koupffer 4, 52 9046 604K 4371,
B FA/80 Fric it BH: 20 Bt A5 B S 3

LSRRI LA L, BRI A L AL
FRBE F4/80 FRic Y PH 4 200 i $50 % B [ A1, Kupffer
21 i 15 L0 R R B S , B e R o A R B P
B, 5 — R B A BE AR PH M X B VE 41 AN
RSG 20 [AIFE A 5% Kupffer 40055 A2, 530k
WIE—E S50 3, | 4,
4 e

NASH JZ 7 PRSP 95 A8 5Ltk I8 i,
HH BRI 3 A A A R L BR, RSl B
22 5 R TR LG D25 >5 % , £EA HAE B T 20 16
P A BRAEAR ), I B 40 T 3501 B8 195 25 18 At i
DAL, AR | N AR NS T B 2 ) sk B
RS AL KL R BaRRt . IEAESR, & F NASH &%
PR SE L BASAR Kt J, (3 B Aiia e e w
A PR, FDA. SFDA ) AL AE ST X225 1A 3L
259, BUBHE T 25 A R R B it
& B T 45, HL 36 24 1) 1) A 001 2 G A7 A A
WS, BT, BivA NASH (9 505 8 LAAE TG 7 =
TR, HoA Ty G R | R AE R ORI (] 42
STIETEYT , B B NASH 1Y 15 1 PR 2 i AH 6
I, (R AR £

R EA ZH T 22T A
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SRA
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S S, IR
S SR

25T

2.5 s b
0 i
Y %

3

s ®. S"gi
KR S s
BRI VEAL

B3 KEFFAE F4/80 AR F R EE (x20)

Bl 4 NEATHE F4/80 eEBLR L ZEREE (x20)

YN, FEIRITIZ IR B IR A 35, 1E3R
NASH J7 T HUS T —& #E Rl SRR A ik
JH 9 I TC I v B 295 24 11, AR LI PR R B AT 1
i N T RN €= M ) oy VA R
PRI, A S . T AR, is ik
R, (A RS AS B L S ML i e B R, S BUF AR5
L PRAAEE, PRI T R S ST
WX, JR IR R, BSAST, — B SLs R w, e
BSR4 R 55

CWRBE AT 7 ol s 5 o | I 2 RO i L R
TRAR T, 255 MR 25; IRt W R s, (BB BREE)
TEHAT “HOER, (RFEH B I b, TR
BRIZ”, LLAE T B R, oL, (ASFE4 B VA HT
AR, TR, R RIE AR, i IR K
T PEIH PR A RS, FIZKIE I, =253 R i 2l R At
PRI aE . AL IR DK, A2 i Tk
TSR, 253 AN 0, PIAN RS, N
ffizh, @7 LR PARRIAR A, BN L K.
e, FVRAR B, TR LSS, 1T NASH MR B
SEIUE. P2 R, Ty rh s b A K
PR A B AL A A X NASH A — 2697 1E
}5H[14—15]O

NASH J&—FE ™8 NAFLD fHHEE NASH

(R RRIE A ZE P AN 007 . IR D A8 . RAE FNEF
YAk, T K2 A FEE A 398 T 200 g 1) R 1
£ NASH & JE it v, JFIE IG5 6 B AN W7 -
T, AT REZR BT R, X 5 A B A AR i
e 1 B 22 98055, 5 B Bt # v TC. TG i
LDL-c & T, [Fi 325 i IR 2 B AST,
ALT 3G BN MR, S350 AST, ALT 1§ /174, iX
SeFR bR S E AR AT VR NASH BA5&E. A
1E i R B UORR AT S 8O RE R, A2 B ali 14 A A
JHF 1] NASH f9 3 BEE RS 27 2 Ak 2 4 i 41
FL R R I I B ORS00 , X 12 1
WG R RN . BRT, A LURBL A A
R FEF A2 WY “ S hriE” . B RTIRFEAFSE
3k A A, Kupffer 20 ff 57 NAFLD ) & A= & i
F OGS, WA B A THOE B, T LR BT AR
FH, ABAR S e AT TRk 3 B U, K R R B A1 2R 4
JHL BRI 7, 30T 2 2R At 200 A 2 il — e R T
5. A SCERFIA, 15 10 I e 2 i ] DA i
#E NASH Ayt JEll,

AWF5ELE MCD 753 19 K B F1 CDAHFD 5%
(/N BR PR > 25 8 NASH #5280 i SE 560 245 1 iR, 28
i 2 RS S n, B 4 Y B DE IR A & ALT,
AST. ALP. LDH. TG. TC. LDL. TBIL } FFA 7k
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F B ST X4, HE . Masson M 2 24 e f4,
%, I 2L 2 4 S 0 FF 40 M A 7 28 P 7™ B, NAS
VE53 58250, JFF /N A DX e D 2T 2
H: K Kupffer 40015 /L A2 BE &, Ui BH 2 7 NASH
BN . 28 4 MG 255, LRIEIN 5 fig & 1
% bR F84R, LA, HE. Masson M G 40 AL UL (7 i
7N, L ERIR I 7 e i 2 s R R A SR RE AR B, [
ARSI EE NAS P53, W4 fb & Kupffer
AT ALFEE . ULBH-LBRIR T 7 BB SRR |
PET A AR 8 3L, 205 NASH /) BUFFIE R JiE
A5 101 £ A b % e R 3, oA TP 2H 20 B4
15, NI S8 2% I 2% NASH (kR .

NASH 9 & HL 6 A 58 4 M B, B RTA A
B ZEATEH S, IO S AT, R EE
PR RAE AL SR Z P EUR IR R L F S 50T
NASH AL & J€, 9 7E NASH 1Ak #rh
IHE A EOCEE MM AIY, PR %
A DR 25, FEAE SAE S AF T dERRif 520, Jf sk
JH A A 3 AR S 5, B0 R B S g
(IS o IS, F A0 IR 8 A S0, G
A TR T At G 72 A i AN A S o 4
#E, MR U JTE FEF 4RI KA o SREA AT LA
PTG T ELIR A1 (HSCs ), HSCs S T 21 4E AL IE flt it
T v A S AKON A A, S B AN BT B DA,
TE WL 0 8 BRI S g, 33F — 20 A i 41 ik
& 1EARR) HSCs P2 AR 5 A0 5T, 2 1 i POk 2
FRE TR, B AE 1Y 12 VTG P AR 2 2L 1) P
A, TR IR E IR, K, i R E X T
NASH [T FIETT HA B2 S, TRA R NASH
FHSE R AAENS 538 % (NF-xB Fll MAPKZE), I 4% 5
REASAT WO [ R ARAE 0 A5, K4 MIRYT NASH 2
HETT 2 Y SRR SR . © A 2 IR IE NF-
kB 15 5l 12 5 NASH R AE KU, FA5 40 54
T (DAMPs) B0H Kupffer 41 i, 175540 i N 1Y
NF-xB 155 3#0E . AWy azs FE, £
LR 5 AT s RAPEIR I, DR A AL RE R, Bk
2% NASH sh¥ AFIE RO BRI, 5 2ok dksiE 5t £
WR A I 252800 S it FH %) 98 i 3 B, 1 — 20 1)
HHHIAYY NASH AOHLH .

AR LRI PR, LRI 7 v RS i
3 NASH FFME AR AES 497, 4 it BEL A FC 1) S 27 2 Ak
R FERg R, IS5 LR T S LA
S X HATH NASH IGIRTT K, LRI
BB I R A
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