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[FE] B UL R I 55 1% AN bk = R % % 2 IR IR &6 5 19 #0628 1 E # Bk (ApoE™) /I BUAIE T RS 14 g 5 AT
(NAFLD) B9 805 VR A ZALE o 3% 110 L CS7T/BL6I /N A 14 41, LA — AR R 35,30 L ApoE /I R A i 4 41, LA B 1
SR A JE IR A3 R A AL I 2R 9737 A (LA 85 Bk A 1 28 Ak ZBRA AL (LA T R AR 4L ) FR A 10 o T 41 Sy
A HE T A BEER K A 25 A DU TR R 1 1O %5 T LAIVE B A5 08 1R, R 8 R 12 ) S 0 45 oR IR U/ BRI I RN TR . 2R G g B
I 1 (Western blot) 15 52 i} 3% 5l 5 1 B8 45 48 2RO (Real-time PCR ) I 5 4% 2 1L 375 101 B 1 EF S 7K 7, WL T ik o BB 28, 46 )
T J0E 98 9 A 5 40 M A 2R -18(IL-18) , I SR BE K F-a( TNF-a) , 3 5T 4 i 4 11 -9 (MMP-9) |, Hu4% 40 fitd #4 1k [ -1 (MCP-1)
A M mRNA REKTF . G875 G5 HF D25 8 WoR , 5 15 % 41 b AR 4/ B TS B I E B (TC) , Hoah =R (TG) L%
AR M (LDL) , RINA R A S B (AST) , WE R A S B M (ALT) W35 7t &, = % B IR 2 (1 (HDL) & 3 B AIK (P<
0.01); GHIBIAL L4, 3 i 41/ R 7% TG, LDL, ALT B & F& 4%, HDL B & 7t = (P<0. 05) ; k¥R 41 /MBI ¥ TC, TG, LDL,
AST,ALT B B BEA% , HDL B i J+ & (P<0. 05, P<0. 01) , H: Ak 78 20 /N BRI 74 HDL 57 i J3 0 0 i 26 v, 33% i 2708 BRIl i ALT
Wb AV 2 A A 8 2 K . e B 2 I SR, 5 0 4 B A AR R AL T AN M R U AR T A AR R 2 T A5 3, $258 / BUNAFLD
BT Ry 5 ST A L, 4% o4 24 41 Bk 5 T A4t B A D A2, T 5 2 4 1D OO B 35 22 5 . Western blot 5j Real-time PCR &%
WoR, 5 IE R A B R 2] TNF-a, IL-18, MCP-1, MMP-9 /) 25 1 5 mRNA & ik /K ¥ B & F & (P<0. 05, P<0. 01) ; 5 21
oA, % L 41 T 0A 42 R R TL-18, MCP-1 2 4 1 MCP-1 mRNA [ 335 (P<0. 05, P<0.01) , fL 5 21 7] BA &2 j% IX 1L-18, TNF-a,
MMP-9, MCP-1 & 4 fil TNF-a, MMP-9 mRNA fY 3 ik (P<0.05,P<0.01) ., £5i : Ik — 417 LI & 50507 1 v) 6 — 2 T
X NAFLD /) B 213697 85 19 V8 FT o ik — MR iRy BOR B4 .
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Comparasion on Effect of Xuefu Zhuyutang and Modified Erchentang on

Nonalcoholic Fatty Liver in Mice
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[ Abstract] Objective: To compare the effect and mechanisms of modified Erchentang and Xuefu
Zhuyutang on high-fat diet-induced apolipoprotein-E knockout (ApoE" ) mice nonalcoholic fatty liver disease
(NAFLD). Method: Ten C57/BL6J mice were taken as normal control group and fed with normal feed. Totally
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30 ApoE” mice were fed with high-fat diet to establish a disease model for 4 weeks. After 4 weeks, the 30
ApoE” mice were divided into model group, Xuefu Zhuyutang group (hereinafter referred to as Huoxue group)
and modified Erchentang group (hereinafter referred to as Huatan group) by random number table method, with
10 in each group. The normal group and the model group were intragastrically administered with normal saline.
The drug-administered group was intragastrically administered at a dosage that was ten times of the adult dose,
once a day, for 8 weeks. Serum and liver were collected after the end of the 12-week experiment. The serum
lipid and liver function levels of each group were measured, and the liver pathological morphology was
observed. Protein and mRNA expressions of liver inflammatory mediators interleukin-18 (IL-18) , tumor
necrosis factor-a (TNF-a) , matrix metalloproteinase-9 (MMP-9) , monocyte chemotactic factor-1 (MCP-1)
were detected by Real-time fluorescence quantitative polymerase chain reaction (Real-time PCR) and Western
blot. Result: The results of serum lipids and liver function showed that compared with the normal group, serum
total cholesterol (TC), triglyceride (TG), low-density lipoprotein (LDL) , aspartate aminotransferase (AST) ,
and alanine aminotransferase (ALT) in the model group were significantly increased, while serum high-density
lipoprotein (HDL) was significantly reduced (P<0.01). Compared with the model group, serum TG ,LDL and
ALT were significantly decreased, HDL was significantly increased in the Huoxue group (P<0.05). The serum
levels of TC, TG, LDL, AST and ALT in the Huatan group were significantly decreased, HDL was significantly
increased (P<0.05, P<0.01), and TG was decreased. The mice serum HDL in the Huatan group was higher
than that in the Huoxue group. The serum ALT in the Huoxue group was lower than that in the Huatan group.
The pathological observation showed that compared with the normal group, hepatocytes in the model group had
severe steatosis with many lipid droplet vacuoles, suggesting that the mouse NAFLD model was successful.
Compared with the model group, each administration group alleviated hepatocyte steatosis, with no significant
difference between the two administration groups. Western blot and Real-time PCR results showed that
compared with the normal group, protein and mRNA expression levels of TNF-a, IL-18, MCP-1, and MMP-9
in the model group were significantly increased (P<0.05, P<0.01). Compared with the model group, the
Huoxue group significantly down-regulated the expressions of IL-18, MCP-1 protein and MCP-1 mRNA (P<
0.05, P<0.01). The Huatan group significantly reduced the expressions of IL-18, TNF-a, MMP-9, MCP-1
protein, TNF-a and MMP-9 mRNA (P<0. 05, P<0.01). Conclusion: Modified Erchentang and Xuefu Zhuyutang
can alleviate the therapeutic effect of NAFLD mice to a certain extent, modified Erchentang has a better
therapeutic effect.

[Key words] Xuefu Zhuyutang; modified Erchentang; nonalcoholic fatty liver; interleukin-18 (IL-18) ;
tumor necrosis factor-a (TNF-a) ; matrix metalloproteinase-9 (MMP-9); cell chemokine-1 (MCP-1)
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1M H i W JC A 80 V197 800 25 P v] R BE R I IR 1R
J7 NAFLD 1% HI 259 Jy b 1T 25 BE IR 259 , (H 3 28
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P AT DA . B AT SOk R E AT
3% NAFLD, A sk A 555 85 SOk & 3078 I IR 0
L2 B S 06 op B 4 NAFLD A R A4 36 )7 1
FH L AR UL % 30— Bk 17 ] el st 2B 3 T 2 R g 7K
SRSk B S o NAFLD ALK R T BR
Sz B T AR It R EE ) A, 3 T G S A A 4 K
EH 2(UCP2) mRNA (335, T HH o 5103 0ok 52 56
KB MR 7697 NAFLD A B8 2 3 i % 5 mE L 3
P (PI3K ) /2K 11 Bl B (AKt) {5 53 #% . B A IR
IR R 97 NAFLD /9 0F 58 2 0y i R F 5%, 3 3 11
PR Z & BRI T 72 9087 7T A 200 3% NAFLD & 1Y
I A AT AR A AT IR 5 NAFLD 9 48 H HIL
Hl BT EE A o I B 5 R R R R i R
W7, R4 = XF NAFLD B4R AL H B2 36 77 5%
ST 25 5 ASHIESE DN I AE D B K DL B R
ik PR 1Y R 38 44 O T E T R B UM 2 58 5
TN R % NAFLD #5878 BLUA 97 23t i ALl &
IR 22 5, DU XTI IR 25 3] — 2 1 4R =
YEH o

1 ##

1.1 % SPFMETE C57/BL6T/MEL 10 H L8 A,
W 0 DA (b)) AR R A BR A A, G AR IE S
SCXK ( % )2016-0002, SPF 2% I ¥4 2% JIg 25 1 E &l 55
(ApoE")/NEL 30 L, 8 J , W [ b 5t A B e A= W Rl 47
ety A5 PR 2~ W 2 W A A% Ik 5 SCXK (5T ) 2014-
0004, ¥y 35 T ) M b B2 2 K 2 Bl IS 2 B vh
VY BE 25 4 JERBF ST o0 SPRE Y B3, 12 h BRBH , [ i
BB ROK, S5 AR v 3 W A T A AT N
P 24 K2 sh 18 B2 DL S B

1.2 259 5RF IR Bk 36 g, 4148 B
MBI A 27 g, AR AT R SE CH R R 18 gL 1]
BORSAE 13,5 g, S 9 g0 MBR BRI R E
2 2NE 45 g, RE27 g, K HE 18 g, 43
A VB3 A A MR E A R A
ft5 181101, L B P 25k iyt M P B 2 K 2% &
S Y AT G 2015 4 R b [ 25 B R . 28T
KR 30 min, BT 3 WK, UEWROVR 46 N % A 2 i
1g-mL'. &R R(AE 5t B AE R A PR
Al LS H10141) 5 SH B EE(TC) , Hl =R (TG) ,
IR % FZ i3 45 11 (LDL) , i % B2 JIE 45 1 (HDL) A= Ak ik
M & N R B RO [ (ALT) , R 1) 4 2 R 2 5L e
FE T (AST ) [ 16 fe 928 W B 0 52 (ELIS A ) A6 I 3k 751 6
(FE ot @AY R A R A 524550 5 A111-1-
1,A110-1-1,A113-1-1,A112-1-1, C009-2-1, C010-2-

1) IARZE P (HE) P a0 & ( il = RAY
FARARA A LS C0105) ; 75 4 )@ & -9
(MMP-9) , HuA% 4 g s A6 R - 1 (MCP- 1) T 4 (35
Abcam 2 7 , #8543 51 4 ab58803 ,ab7202) 5 B Hi i
JERHEA F-a( TNF-a) , FH 4TI Z-1B(IL-18) FL 58
BEHUIR (Jb o R AR AW TR A R L 85 5 51
} bsm-33207m, bs-0812R ) ; Fi B-tublin [ . 5% & 41
L B/ Rk 1 (1g) G =4t , I Fhtf
IgG 3T, trizol B RNA $& B0 (b 505 A 42 4
YR A BR A A, 585 4050 CW0098M,CW 0102,
CW0103,CW0580) ; 4= 2 11 42 Bial ) & (9% ) (At 52
RFEERFEARAF S BC3710) ; BCA H &
HIEXA &M EREYREARA A, S
UWO0202C) ; SDS-PAGEE [ ' FEZZ v ( LA =
KA HE ARG R {5 POO1SL) 5 — 25 % B e il
#RAE M EEDREARAA, KRS
FD346) ;0. 45 pm PVDF Ji§ (3¢ [& Millipore 2~ 7] , 41t
5 IPVHO00010) ; StarScript I ¢cDNA % — i & h{ i
TR (5 23 DAL ), 2% PR S5 B 26 Ol o o PR
PCR J W A& & (b 5t BT BB A BR A 7], 48 5 43 3
N A224-02,A301-10) ; /N il MMP-9,IL-18, TNF-a,
MCP-1, H i ¥ -3- 15 12 JIit & i (GAPDH) 5| ) )7 4
B AE T A TR (il ) e dn A3 PR w1303 58 B, 51
PP HI L2 1,

#1 PCR3|¥F7FI
Table 1 Primer sequences of PCR

GEY) JF 5 (5-3") K J# /op

MMP-9  ['}if CAAAGACCTGAAAACCTCCAAC 105
T GACTGCTTCTCTCCCATCATC

TNF-¢  [f GCGACGTGGAACTGGCAGAAG 103
T i GCCACAAGCAGGAATGAGAAGAGG

IL-18 [ CTGTGGAGAAGCTGTGGCAG 178
Fif CGGAGCCTGTAGTGCAGTTG

MCP-1 | CCACTCACCTGCTGCTACTCATTC 83
T CTGCTGCTGGTGATCCTCTTGTAG

GAPDH '}l CAAGGCTGTGGGCAAGGTCATC 110

T TCTCCAGGCGGCACGTCAG

1.3 {X#% HR/T16M I & X i o % U 0 AL (1)

BVGAL 5 e 25 A BR 2> ] ) 5 imark Y £ ) fE #§ b
%, powerpac basic B 2k /R AU 1 UK X K B I 4
T100 Thermal Cycler %! 3% i PCR 1% , CFX Connect
Optics Module # 5Z B} %% St % & PCR (Real-time
PCR) X ( 3£ [H 1A 4 2> 1) ) ; HistCore Arcadia H %! 77
W5 4 HE AL, RM2245 B2 [ g 48 5% 500 85 00 7l

. 73 .
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(TR B ARG A R AR ) ; BX46 1 I il 5t ,
DP27 #4514 3k , X A8 ThinkCentre M8500t-D303 %!
HL 5 BRI AR 0 B RS (H AR BRAR 3 A Al )
Tanno5200 %4 4 [ 2 fk. 2% K OGAL (1 R AE R A
FRAH)
2 Ak
2.1 ZhW o R S seek[ 1409073k
A7 S 55 2y LA 3 ek 3l N PRI SR 1S L 10 H e57
AN BCROE H AL, gk 2 LS AR K R 3R L 30 B
ApoE"/INEUCH HE LA, DA g 1R RH I SR 4 ] L 4 ) e
SR FH BB ML B 7 3% 10 s A 4 43 R RS A A i R 5 9
W (12.99 g-kg') , Nk PR 41 (12.49 g-kg') ,
B 10 Ho IF 4L M B RY 20 AR BER K L 45 25 4l
LA 1065 7 LIE B |, & A3 B AR BUEIE , &
RAVW,FLE T 8 8, 1 I i i 32 7% 17 41 VE B BT 2
Ho BT TRy 12 8 o UM AT 12 h AR A4k
K5 2 R K B ST TR T, 4 53k IR s BB, JBCHFJIEE
2.2 AAbE &K I TC, TG, LDL-C,HDL /1Y
& /NEA4 I 3 000 reminT 5.0 10 min 5 B
i, 439 % Al COD-PAP % , GPO-PAP %, Wit 7 &
B R AT R I (™ S i R R A 3k AR ) U B
P4 0E ), B bR X 2 TC, TG £ 510 nm i K ,
LDL-C,HDL-C 7£ 546 nm Jf K f W 56 & 4, LAt i
BRIV A TR AR R I
2.3 ELISA Wl & ifiL 3§ ALT, AST W7k F /MR 4
I3 000 r-min™ &5 .0> 10 min J5 B 1, — & ¥ & H
ELISA ¥& #EA7 R, 7™ A F2c BR300 &5 9 100 B i 7 45
M, B bR A 52 7E 510 nm 9% K A9 4, DL T35 1M
PSR AR BB
2.4 HE G {8 UL 58 I 2 215 B 2 A8k B i R
221 28 4% 22 38 B I 1 I, R FH O el B K
THOREW RS S A WA DL S m 1 R B A80E
ZEYI R A7 HE B, P PR IS B )5, 0 5 W e
T AT U B A AR
2.5 4R M 9 B3 3 (Western blot) ¥ i AT i
MMP-9, TNF-a,IL-18, MCP-1 & ik 41 H
JIFHE 4212 50 mg, R 4 86 1 70 & 64T 2R 11 4
0L, AR vK 4 AE  BCA IR Pk B 45 RE L 7R
PV 3 DL 24 A R — 0, A S b R L AR
£ 5 min, 200 V LR HL UK 5,250 mA % % PVDF I
L 5% AW E R B 2 h,—$0(1:1000)4 °CHFF 1
&, TBST YL 5 min, 5, 90 (1:5000) = IR H
1 h, TBST ¥ 5 min, 5K ,ECL %5 . H Image J 4K
TR dr ks K BEME , L HAR EE A & KEES
. 74 .

B-tublin (¥ AR VE N 2 R GA 5

2.6 Real-time PCR kg il ;i ¥ MMP-9, TNF-a,
IL-18, MCP-1 mRNA [ ik H 41 B4l 41 %) 30
mg T VK B 213, A trizol 1 mL, & IR iU E 5 min,
A =& B %e 0.2 mL, Bl ZUHE 515 s, F i & 3
min, 12 000 r-min™,4 °CE.[» 15 min, B FJZ KA,
A SN R 0.5 mL, % i ## & 10 min, 12 000 r*
min",4 °CE.0 10 min, 3% L, B UTIE N 75% £ B%
1 mL %%, W€, 7 500 r-min”, 4 °CE.C> 5 min, 15 F|
B RNA, #% B8 StarScript I ¢cDNA %8 — 4% & Wl 7l iR
R & B 1l 5% 5 A ¢cDNA, 2K I SYBR %4 )6 i
Real-time PCR 52 45 , 4 [ v 1 5 ¥ it A PCRAX Y™
H#4,95 °C 2 min, 95 °C 15 s,60°C 30 s(40 ~1f ¥ )ic
SEFEARY B N C A, 32 F 27 o 5 3k DR AR
Tk,

2.7 GiteEa AT SR SPSS 20. 0 48 b 4Kk X £
W HEAT G A, T B DL & £ s RN L) LA
K HH FE 22 4 M1 (One-way ANOVA) , L P<
0.05 M ZEFAGITFE L.

3 &R

3.1 X} NAFLD /h U7 TC, TG, LDL, HDL & &
RIS 5 IE R 4L A, BRI Rl TC, TG,
LDL & % F+ & , HDL i 2 BN (P<0.01) ; 5B A 20
A, IR 2 % 4/ BRI Y TG, TC, LDL B & %
fi£ (P<0.05) ,HDL B 2 J & (P<0. 05) , bk — Bk %
20 /N BUIL W TG, TC, LDL B & F% ik (P<0. 05, P<
0.01),HDL 3% Jh & (P<0. 01) , Herp bk — FRiz 41
/N B I 3% HDL Fb i W BE T Il R F 5 A
2,

3.2 X NAFLD /NG AST, ALT 7K V-1 5% il
5IEH 4 e, BRI /N BRI TS AST, ALT K F
T (P<0.01) 5 SBIAY 2] Fe g, IR 38 5% 17 41/
BRI I ALT 7K - 5 25 FE AR (P<0. 05) , AST /K V- 52
Wi 22 5 JC 8 1 2 0 S5 Ik R 21 /) BRI T
AST, ALT 7K - B & [ (P<0. 05, P<0.01) , H A ifil.
N 328355 2 21 /N BRI 3 ALLT 7K 7 [ ARG R 28 5 F i ok
WA, WK 3.

3.3 X NAFLD /N EUFH 2405 B L iy 2 1
BA/N R S5 w  F WML R R 2
TS AR HE S, A UL 4 B A s 728 M o AR AU A /)N BURF
WO By N S I W A T U N 7 N £
W, /N SR ZE AL . IR B S Ik Bk
20 I A e A5 R0 4 38 HE 91 Ak 5%, B 7 AR T R R R
fiX, ZHEWRBUE FRARKRZER . W 1,
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®2 MAFBFKFHSMEZFRH3 NAFLD /MR M7% TC,TG,LDL, HDL & 2K F M (X + 5)
Table 2 Effect of Xuefu Zhuyutang and modified Erchentang on drug-administration group on serum TC, TG, LDL, HDL of mouse(x + s)

mmol - 7!
251 Flt /g kg! n TC TG LDL HDL
EH# - 10 3.48+0.57 0.24+0.08 0.11£0.06 2.04+0.31
T - 10 23.51+4.32% 4.00+0.86% 3.52+0.78% 0.98+0.422
1L 395 12.99 8 19.23+4.08% 2.50+1.149 2.83+1.08 1.59+0.77%
ik =¥k 12.49 10 18.23+5.079 3.09+1.36% 1.51+0.68% 1.98+0.77%

5 IEH AL VP<0.05,2P<0.01; S5 AL 4] L 4% 2 P<0.05,9P<0.01(£ 3,4 ).

£ 3 MFFZRFFS MK K% NAFLD /MR & AST, ALT K
FHRIE(x £ 5)
Table 3 Effect of Xuefu Zhuyutang and modified Erchentang on

serum AST ,ALT levels of mouse(x + s) U-L!
21 51 Flt/g-kg! n AST ALT

EH - 10 25.73+10.79 9.19+2.81

T8 - 10 59.58+7.75%  35.50£6.96%

1ML 3895 12.99 8  56.48+14.64  16.31x8.23Y

ik —Br 12.49 10 31.04+18.70Y  23.53+9.61%

20 TNF-a,IL-18,MCP-1,MMP-9 7§ [ ity ¢ ik B g 7
{5 (P<0.05,P<0.01); SRR HL#E, I R 3% 5597 41
A B AR IL-18, MCP-1 % 1 i % ik (P<0. 05, P<
0.01) , fin bk — Pk 17 41 7T 9] W [ fIK TNF-«, IL-18,
MCP-1, MMP-9 i £ ik (P<0. 05, P<0.01) , ¥ H.
Bk R 4 4 TL-18, MCP-1 19 F 18 & J2 & T 1 ¥
BRI . WE 2,34,

TNF-a

IL-lﬁ

| 26 kDa

17 kDa

AIE AL B BB ML 28 0 413 Dk —WR iz 41 (18] 2 7))

B 1 IR ERR %S Mk B i% 3 NAFLD /MR AF AR REZ N
fig (HE, x400)

Fig. 1 Effect of Xuefu Zhuyutang and modified Erchentang on

histological changes of mouse liver(HE, x400)

3.4 X} NAFLD/DNRJH4H 2! TNF-a,IL-13,MCP-1,
MMP-9 & [ 2R K P2 515 5 41 e, Al

Fx 4 NFRPBHES MK ZFRZHIT NAFLD /MNRFFA L TNF-,1L-18,MCP-1, MMP-9 & A &KX

MCP-1 18 kDa

MMP-9 | 92 kDa

A B C D
B 2 /NEBEFAE TNF-a,1L-18,MCP-1,MMP-9 & H &KX B ik
Fig. 2 Electrophoresis of TNF-a, IL-18, MCP-1, MMP-9 protein

express in liver of mouse

3.5 X} NAFLD /) Bl /) U 20 28 TNF-a, IL-18,
MCP-1, MMP-9 mRNA £k sZm 5 iFE & 41 [k
i B /N BRI E TNF-«, IL-18, MCP-1, MMP-9
mRNA 2 ik K F B & T+ & (P<0. 05, P<0.01) ; 5%
TUZH % , 1L RF 12989 2 MCP-1 mRNA 55 1k 7K F 1
i B A% (P<0. 05) , TNF-a, IL-18, MMP-9 mRNA #

RN (X + 5,n=6)

Table 4 Effect of Xuefu Zhuyutang and modified Erchentang on expression of TNF-a, IL-18, MCP-1 and MMP-9 in mouse liver (¥ * s,

n=6)

21 5 /g kg! TNF-a/B-tublin IL-18/B-tublin MCP-1/B-tublin MMP-9/B-tublin
N - 1.5860.169 1.274£0.131 0.714+0.148 0.993+0.103
] - 2.422+0.224% 1.772+0.124% 1.088+0.188" 1.275+0.103"
1ML 3B 95 12.99 2.285+0.458 1.337+0.0814 0.768+0.193% 1.133+0.030
Ik — Bk 12.49 1.832+0.274% 1.287+0.130% 0.664+0.195% 1.004+0.176%

- 75 -
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KR MR 22 5 0 W R SR AT aE 0 X, I R 4l
TNF-a, MMP-9 mRNA 2 ik 7K B & [ ik (P<0. 05,

P<0.01),IL-18, MCP-1 mRNA % ik (50 22 5 ¢

MBS WS,

*x5 MBEZRMRFHS MKk %% NAFLD /NR AF4A 4R TNF-a,TL-18,MCP-1,MMP-9 mRNA RiXH &M (x + 5,7=6)
Table 5 Effect of Xuefu Zhuyutang and modified Erchentang on TNF-a, IL-18, MCP-1 and MMP-9 mRNA expression in mouse liver tissue

(x £ s,n=6)

215 Ft /g kg TNF-a IL-18 MCP-1 MMP-9
H - 2.936+0.725% 1.507+0.0912 4.003+0.3382 3.578+0.541"
I 295 12.99 2.018+0.850 1.160+0.915 2.830+0.215% 2.867+0.839
Tk = s 12.49 0.832+0.169 1.064+0.411 3.870+0.582 1.220+0.231%

W IE R 4 mRNA FAEE N 1.

4 itig

NAFLD 2 48 B K 52 Fn H Al 2 8w R oh
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