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Effects of Huoxue Qushi Formula on NASH Rats Model Induced by Purified High Fat Diet
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[ Abstract | Objective: To observe the effect of Huoxue Qushi formula on the non-alcoholic
steatohepatitis (NASH) model rat and explore it possible mechanism. Method; All Wistar rats of NASH model
were induced by feeding high fat diet for 8 weeks, and they were randomly divided into the rogridone group (3
mg-kg'»d”") | the low, middle, high dose Huoxue Qushi formula groups (8, 16, 32 g-kg "~d "), the model and
the normal group. After 4-week intervention, the levels of alanine aminotransferase ( ALT ), aspartate amino
transferase ( AST) , triglyceride (TG) , total cholesterol (TC) , high density lipoprotein cholesterol (HDL-C) were
determined by a colorimetric method. The levels of fasting blood-glucose (FBG) and fasting insulin ( FINS) were

determined by radioimmunoassay. The levels of tumor necrosis factor-oo (TNF-o¢) , interleukin (IL)-10 and IL-6
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were determined by ELISA. The activity of superoxide dismutase (SOD) and the content of malonaldehyde ( MDA )

were determined. The liver pathology was observed by HE staining and peroxisome proliferator-activated receptor o
(PPARa) mRNA expression of liver homogenate was tested by RT-PCR. The content and distribution of CYP,E,
were tested by the ABC method. Result; Compared to the normal group, the levels of ALT, AST, TG, TC, FBG,
FINS, TNF-o and IL-6 increased, the levels of HDL-C and IL-10 decreased, the SOD activity reduced, the
contents of MDA and CYP,E, increased and the PPARa mRNA expression reduced in the model group (P <

0.05). Compared with model group, all the above indexes and the liver pathology were improved in the Huoxue

Qushi formula groups (P <0.05). Pathological results showed that the liver tissue injury obviously improved.

Conclusion ; The Huoxue Qushi formula has certain effect in effectively treating NASH through many ways involved

in improving insulin resistance, reducing lipid peroxidation and inhibiting the inflammatory reaction.
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Table 1 Different kinds of feed main composition and energy

kg% -1% ~!

g3l wH o wokesw BN HEE HECER

Egaifb R 2420 41/35 24/45  0.5/0 11/0

Yes@ afifb AR 19.2/20  67.3/70  4.3/10  0.2/0 1/0
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ig s 1F 4L B R 4 g 45 T S ik B R K g

2.3 HUM 4525 4 AR ARBEAS R R, AR A AR K
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2.4.3  JFMEAIIAGIN e B £ U8 A BE AT K
M SOD 3 ML K MDA & 1%
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Table 2 Primer sequences

514 1751 K /bp
PPARa [l 5° - AGCATCTGCAAAGCATGAGTGTTGGCA -3’ 174
T 5" - CCGCTCGAGGGCAGGGGAGGGGAATGGGAG -3
B-actin - [Ji# 5’ - TCAGGTCATCACTATCGGCAAT -3’ 132

Ti# 57 - AAAGAAAGGGTGTAAAACGCA 37

2.4.6 RN KW E - A PR 6 (ABC)
SR IIT A8 CYPLE, A RAb A 45 4 56
A, 2 S AR A R ISR B 2
Mk .

2.5 GO AHT RIMGIHAE SPSS 16,0 A7
GEVF AT H VORI L & + 5 205, K £ 401
HOAE R ST B8 2 0 22 4507, B P < 0.05 Ry 22 RA 5

e
3 #R
3.1 —RiEMEE  IEH AN RS g R R 2

WHEK, i ERIER, B e, BT M
TRUZH 3% 1A% T R0 e /0N B  By 3R Al B £
5, PR BH S . R B I 2H DA R i A H
1o 70 e 2 /N BT B B AT, B s ek .

3.2 X KRR A Y 52 )

3.2.1 XA R R R 5 IEE 4 L,
8 20 A BT ALT, AST, TC, TG, FBG, FINS 7k 5%
¥ &t  HDL-C & & B B RN (P <0.05) 5 54
RUZH LY 85, 0 I A% 5w L H R a3 Be W B IR
ALT,AST,TC, TG, FBG, FINS K %, #+ & HDL-C %
H(P<0.05), W3,

F3 FEmMBRAEBEFEHEFRXRMLEZERILE (2 £5,0=10)

Table 3 Effects of Huoxue Qushi formula on serum biochemistrial indicators of NASH rats (x +s,n =10)

5] F 4t/ ALT AST TG HDL-C FBG FINS

- g kg™! /U-L7! /U-L7! /mmol -1, 7! /mmol -1, 7! /mmol -1, ™! /mmol -1, ™! /mmol - L, ™!
¥ - 32.33 +6.91 83.22 +12.40 0.97 £0.07 0.59 0. 14 1.57 £0.37 4.19+1.37  7.35£0.77
A - 55.17 £10.26" 120.83 £24.60" 1.65+0.35")  1.23 £0.17" 1.1720.10" 11.98 +1.52" 14.19 £0.63"

MmN 32

36.63 £14.777  97.87 £13.14%  1.07 £0.24%

0.70 £0.06% 1.39 £0.44% 5.13 £1.07% 7.22 £1.53%

16 42.12 £10.59% 105.87 £12.94%  1.22 £0.54%  0.82 +0.12% 1.28 £0.39%  5.45£1.33% 7.56 £1.29%
8 53.27 £9.32 125.79 £9.71 1.70 £0.21 1.19 £0.21 0.93+0.21  10.97 £0.99 15.05 £0.71
% 4% 51 1 3x107°  44.90+9.31% 110.10 +14.65% 1.36 £0.16%"  0.90 £0.05%  1.05 £0.61 5.37 £0.88% 7.83 £1.01%

G IEHA LR P <0.05; GHIMA Y P <0.05(F4~7 ),
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3.2.2 XHifiLiE TNF-a,IL-10,1L-6 52 m  5I1E %
H A AV MG TNF-o, 1L-6 B & T &, IL-10 &
AR (P <0.05) ; 5B ZH L, 3% I 500 5 =
rpR R 2H DL K B A B R 2 B RIS R BRIl T TN -
o, IL-6 &, B B FF & IL-10 & & (P <0.05), U
#4,

F 4 iE AR 7 % 3R E A BE B 44 BT & K R % TNF-a, IL-10,

IL-6EEHFM(x £s,n=10)
Table 4 Effects of Huoxue Qushi formula on serum TNF-o,IL-10,

IL-6 of NASH rats(x +s,n =10) ng-L~!
5 i 'J%,l TNF-« IL-10 IL-6
/g kg
EH% - 76.53 £15.43  75.88 £10.37  106.09 +25.70
BER - 147.76 £25.70" 28.74 £6.55" 168.43 +19.77"
WM 32 91.77 £20.01%) 59.31 £15.09% 129.25 +21.30%
16 108.32 £19.41% 47.95 £12.21%) 135.69 £15.77%
8 143.67 £33.81  30.97£7.02  173.02 £19.83
% s 51 il 3x10°  110.28 £35.26%) 49.70 +10.92%) 139.09 =18.45%

3.3 XPRRAFNESIHK SOD, MDA WysZm)  5HiE®
ZH Fb A A RLZH BT AE SOD % M BH 2 [ I, MDA & &
BT (P <0.05) ; 5188 2 L%, 3 I 450
T P 2 B T IR SOD I M AKX MDA &
H(P<0.05), WS,

RS 5E MR 75 %3 3 T 4 BE 7 1 BT % K BT AR SOD 3% 1%, MDA
EERB(r£5,n=10)

Table 5 Effects of Huoxue Qushi formula on SOD activity, MDA
quantity of liver tissue in NASH rats(x +s,n =10)

Gl D MDA
45 /g}iJkT’1 /US-(r)ng,’1 /p.mol-g’1
E# - 42,76 +7.55 0.44 0. 19
LAY - 20.03 +4.19" 2.17 £0.31"
T LA 32 39. 66 +8. 307 1.23 +0.07%
16 30.27 £6. 60 1.99 +0.27
8 22.37 +4.56 2.09 +0.38
% k& 5 I 3x107? 21.25£5.33 1.96 +0. 41

3.4 FARTEORG I 5 A AT 28 R RS 44U BUE 25
AORZME DB BT A] DL IEE 2 ZUAE A AE R, TE 4
N HEZ RS, JTF 20 /N 35 2, vp SR i kR /N IE
IV 200 B TR 285 5 0 ¥ AT , A% I 5 B, A% A3 WA T DL 5 A
TR ST 2 2 RT D 08 78 T 240 I S 5 72 (F4) |, v
SRR VKR 240 i JE 2 (45 R A2 I T T A L HE S )=
UKL, T2 fe i, 5 P9 AT DL R /N A A5 £ i A
0 JTF A0 0 5 BROAS  , A AG T0 7 A% AT R I I 52 R

AN VA FE L, AT LR P R 5 PR AR IR T G,
(1) ,IEW] NASH j A58 i J) 5 %7 5 5] B 2 ] 0L T &40
ML SUE 2 S A Br P S T 40 R /N S A R A e
BHR T IR R, 20 M A Boh B G 0, /N TR ATS A5 3 4
F4 4 P 21 ML 5 75 i ek 8 T o ) k4 T DT 44 i 2 21
B A5, SR AL L B AR, BT AR HE B R
UCE LI, BT 20 R /N FE A TE 6 B 25 A5 BT A
JEF 400 A b B o, R DL % D 5 O O A IR T
Fh AR 2 AT DL S R 8 TR RN N A R
INIEATE H AT IE A0 K i, S vE A iR e . L
K1,

AEH B BERIZH; C. BHE SV 3 g-kg " 4H;D. IEMBE 8 g-
kg ™4 E. WG ML 16 g-kg T 4L FL 3G MALIE 32 g-kg 4L (EI 2 ~3
[])

Bl EmFERArEEREn R AR AARERSEN
M (HE, x400)

&

Fig.1 Effects of Huoxue Qushi formula on pathological structures

of NASH rats liver tissues (HE, x400)

3.5 XJJiF/F PPARa mRNA FikpysZm  SiE# 4
H#, BB AU 2 K BRUHIE PPARac mRNA 353K B f B AIG
(P <0.05) ; ' & 51 i 41 A0 36 i 4238 05 o K5 2= 4
Y & 34 = K BRI PPARa mRNA () £ ik (P <
0.05), WK 2,%6,

A B C D E F
Rt ————

B-actin

B2 7F AR T Xt 3F 7 A AR A 1 BT 2 K ROAT 42 41 PPARe mRNA
RIEHIF T
Fig. 2 Effects of Huoxue Qushi formula on PPARa mRNA

expression of liver tissue in NASH rats

3.6 XFAERG g D5 PR R OK BRI E CYP,E, FH %

FIN XA A RZ M EE A2 2 g ko 2

143 DL /D> S YR B 0 B0 5 A TR 2 I 4 2 e bk i 2%

AT B S G 2 ) A B 0K, I ) i R 25 T

45 4 2 20 PN et o SR 5 A T ] b e b, 3R
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F 6 iE 4R F5 3T IE 7 A5 BE B M BT 2 K R BT B PPARa mRNA ®
E(x+s,n=10)
Table 6 Effects of Huoxue Qushi formula on PPARa mRNA

expression of liver tissue in NASH rats(x +s,n =10)

253 Fl /g kg ! PPARa mRNA
EH# - 0.54 £0.03
A - 0.15 +0.02"
T I AL 32 0.16 0. 02
16 0.30 0. 04%
8 0.35 +0.03%
4% %) i 3x107? 0.32 +0.03%

T 5 2 R8s, G v R ) ek 2 U 4 2N A B B0k
FHOH A 3R 08 5 5 555 5 TP ) 2 45 20 A 51 i 2L T
SN A B (0 ORE 3% 3K 9 R 49 i T o ) i 4 AR
AR SN l L) 3z o 0 KL, ik o T
LY. WK 3, 5IEH A R, BORLZ R
JFFIE CYP,E, B &3 (P <0.05) 5 B/ 4% 51 i 44 A i
ML 38 J7 H ARR] B 2R BUIFE CYPLE, 1 35 B A
(P<0.05) fRAI A S ERPIE ., KT,

B3 EmHFEAMEESEREFXKRFE CYP,E, RRIEZA
X 33 E AR AR M (e 41k, x 400)
Fig. 3 Effects of Huoxue Qushi formula on CYP,E, positive

expression of liver tissue in NASH rats (THC, x400)

R7 EMFEESIEBEFERERF KRR CYP,E, [AERZ
RS ER AR (2 25,0 =10)
Table 7  Effects of Huoxue Qushi formula on CYP,E; positive

expression of liver tissue in NASH rats(x +s,n =10)

21 4 it/ g kg™ [
IE# - 14.07 = 6.90
LR - 45.32 +11.79"
T 1450 5 32 40.61 + 9.37
16 31.39 + 8.54%
8 28.66 = 7.13%
% & 5 B 3x107? 35.05 +10. 02%
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AR, TR T R T IR R, i — 2k
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