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Effect and Mechanism of Yanggan Aoping Mixture on Hepatic Fibrosis Model Rats HE Jing'?,
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ABSTRACT Objective To observe the effect and mechanism of Yanggan Aoping Mixture (YG-
APM) on hepatic fibrosis model rats. Methods Totally 78 SD rats were randomly divided into the normal
control group (group A), the model group (group B), the high dose YGAPM group (group C), the mid-
dle dose YGAPM group (group D), the low dose YGAPM group (group E), and the colchicine treated
group (group F). Liver fibrosis rat model was induced by intraperitoneal injection of carbon tetrachloride/
olive oil in Group B, C, D, E, and F. After successful modeling YGAPM at various doses were adminis-
tered to rats in Group C, D, and E. Colchicine was administered to rats in Group F. After 8 weeks of inter-
vention serum and liver tissue of rats were collected. Liver function, activity of superoxide dismutase
(SOD), contents of malondialdehyde (MDA) and hydroxyproline (HYP) were measured by biochemical
method. The expressions of alpha-smooth muscle actin («-SMA) in liver and transforming growth factor
betal (TGF-B,) were detected by immunofluorescence method. The expressions of TGF-B, and tissue in-
hibitors of metalloproteinase-1 (TIMP-1) were detected by Western blot. Results Compared with Group
B, levels of liver function in each drug intervention group decreased (P <0.01); they decreased signifi-
cantly in Group C (P <0.01). There was statistical difference in levels of liver function between each YG-

LW H JLAE P EAE RS (No. LZ13042) ;T4 S KE AA R 725 H (No. 2014 - WSN - 017)
YR HAAL N R TP R 2 A5 — IR R BB 27 Be (R AT 210029) 2 VL0548 = e LA (R 5T 210029 )
WIRVEH B I, Tel:025 - 86510061, E-mail : zhoumin1949@163.com

DOI: 10. 7661/j. cjim. 20170420. 113



- 826 - R E R PG RS A AR 2017 4R 7 A A 37 55 7 I CJITWM, July 2017, Vol. 37, No.7

APM group and Group F (P <0.05). The contents of MDA and HYP in liver tissue of rats in each YGAPM
group was significantly decreased (P <0.01), while the activity of SOD was obviously increased (P <
0.01). Significant difference existed between Group C and Group F (P <0.05, P <0.01). Proportion of ar-
ea of hepatic fibrosis, the expressions of «a-SMA, TGF-B,, and TIMP-1 in hepatic tissue were significantly

higher in Group B than in Group A (P <0.01). After drug intervention, all indices significantly decreased

(P <0.01). Conclusion

YGAPM could dose dependently lower liver injury and improve hepatic fibrosis.

Its anti-fibrotic mechanism might be achieved by anti-inflammation and anti-lipid peroxidation, thus lesse-

ning liver cell injury, indirectly decreasing collagen content. YGAPM could reverse hepatic fibrosis in rats

by directly or indirectly inhibiting TGF-8, signal pathway in activation process of hepatic stellate cells

(HSCs).

KEYWORDS Yanggan Aoping Mixture; hepatic fibrosis; transforming growth factor beta1; tissue in-

hibitors of metalloproteinase-1

JFF 44k ( hepatic fibrosis, HF) &5 H1 45 Fh 3k
9 PR 1 BT S0 PN 45 40 2H 28 5 i 15 26 JHEJIE v 48 i A R
iz (extracellular matrix , ECM) & {5 M4 f% 2k fir , 3
JEDURR B B . 2R 40 L ( hepatic stellate
cell,HSC) &/=4: ECM By T 2241 ifd, HSC i L F3g
e HF & A ot BT, 52 21 Z 50 40 i R R 5
EE AR AT 8 IR 1 HF B B
PR R Al WA, 8 ok 25 ) T, HF RS RE 15 31 52
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HBEBEH P PR 45 G B K AT R T ARG 24 F I R & 50
S g5 T R BE PRIR) 2 A 3 TR A B 1)
iR, 24 0 Im RN H & B YGAPM HA HT &\ Pidn
G 4L SR e S Tk B . ARSI
RIS 1 JE i B, X YGAPM $iJF£F 4 AE H
KL #E— 225

5%

1 i kirdl SD KR 78 H, ik 6 ~8 JH,
WERER W T S, IR E (180 £20) g, R M R4 1
BEEAEO AL, S A A% IE S : SCXK-(77)2012 -
0004, R HAHFEHLIX 453K 6 41, RIIEH %R (A 4)
12 H O BIAIXT AT (B 41) 18 H . YGAPM & 7l it 41
(C4H)12 H . YGAPM &840 (D 41)12 H.YG-
APMEH] - 24 (E 2H) 12 H Bk KAl 4l (F 41)
12 H,

2 Z¥ Sy bralipuE Lk (carbon tetrachlo-
ride,CCl,) ,#tt'5:13052910772, fd F isJ FEAORS 3t 1 1
F 40 % (TP T . VA TR B Rt Ak 2= A PR
a5 12042410659, 77 IR F- 4557 22 B
MR CHIH RAT PR PES O R SR RURB R 1Ak
M RS B, AR B 250 mL (5424298 g) Y

A s B il 3R] = B I, 4t 5 204000376, C A1
YGAPM J5iife , D 21 B i 5 55 511 2 10 KR 5 ) T
H,E 4D AW Bl 5 EARMKR G EHES o Bk
KA A5 F 0.5 mg, I A = I H 254 FRA 7,
5. H53021798, 1 5 5 mL ZEiB /K AR A )G
o

3 M T-SOD i &, 175 : A001-1; MDA
Mk A, 525 : A003-1; HYP it &, 175 : A0302; %
e 2= e milliR &, 585 : A045-2, 131 H /e 4T
AR Y TR S T, TGF-B, —PT, it 5 : SC-398,
W H 3£ [E Santa Cruz 24 #]. RV 7Bk 40 %5 411k
MaxVision &7 &, it 5 : KIT-5030 ; a-SMA —¥i, 7%
5 :MAB-0001; DAB I (a3 7] &, 04 B 8 I 3L Hr
W F. YLK TGF-B, £ w Uik, it 5.
AP0248; TIMP-1 Z sifEdiiA, it 'S :BS1697 ; 141l H
Bioworld A F]. i ALYl bR iC 19 5T % Pt H
F}7 Dako /A, it 5 : P044801., %udi K i GAPDH
PPTREY AN [ Santa Cruz A, it5:SC-25778 .,
Rainbow Molecular Weight Markers, Western
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5. CS-VIALRE R4 R HLIE B A6 22080 B T AY
PR/ E . Tissue-Tek TEL H4 @il A A
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Power Pac Basic Hi k¥, %Y g H Bio-Rad 2
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J5i, WA NP A 4Efb 7 . B .C . D .E .F 411 40% ¥
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FE8 JH G, B AFEHLEE 6 H K AL SE, B BUTF I bR
A, 10% HIEE Hh 5, F R B HE Y i, HE Y B
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CFYEALRREE . - " TOEF g 3s A + "I XY
KA DR QMG A+ + 7 I X R AT 2 4
FRL3E A I ] /N Y SE A, SRR B AR R R 45 +
+ + A DXL A 20 B R R HG A I ) /N N B S A
i e R HE R A /Nt 25 3K EL. 6 HOR AT
A4 K+ +.2 H+ SR, A45B
ZH W FH 22 1 /K HE 20 mL/kg 1M H C D
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70 kg 1R S5 A I PR FH o S5 R SR 12,63 %
B F AR O R 1 mglkg, 4 2R
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KRR AR 1 ), MR sh ik E A LA T
Z5, SPWIEEMZEART] 20% , 5t LUE[E— T 5e ik
R 2 5 75 39 I R BCHA TR A

5.2 FEARE REFAH, A KRYER
12 h, RETER G 545 R/ 5 24 h RS kIR,
2 500 r/min®.0> 10 min, BUMLTE 432 0T 2 66T 5 B
LB KB, FI U IE , W AR A B 578 1k, IF
FREUAE 5

5.3 KB ALT.AST. G 4 5 1% i ( alka-
line phosphatase,ALP) .y-% & Ik 3L 4% #% il ( gam -
ma-glutamyl transferase, GGT) . i lH £I. % ( total
bilirubin, TBil ) . H 4% i £ # (direct bilirubin,
DBil) kil SR A4 B 3B b B A, 4% BAR UL 45
BAE

5.4 JFRELFZEfbile  BUFRESE 4 414,
10% H R P L R I L3 ) B, HE 4 5 Mass-
son Yefn, Ak U) A BEHLEERL 10 S HLEF, 100 5 TR
LB Ao KT 2 44k i £ L 1 U 2 Image
Pro Plus6. 0 Z3#r 8 F 17 BR 43 A, 5 60 38 A= 1Y
W27 2, 0 S s W AR R kA T BNt 5a I 2 4
LR AT (%) = IR LT 4E 4% % 2 a2 5
BEREME x100% .

5.5 44U Ak L ( superoxide dis-

mutase, SOD ). N — [ ( malondialdehyde,
MDA) ¥ fili & % ( hydroxyproline, HYP) & &l &
B AR A IR ZH Y, vk S5 8 SR K R BOR S  BR
ML, JEAC T, FREL 200 mg, ICA/NEMH, A
WAEIMA TR S5 5 5K, SF B KRB A R R
P 1 9 5 B/ NEEM A VoK R FTIRBE NS TR
PRBTHEL 8, FIZH L5 1 000 ~1 500 r/min |
TR 10% ZH414)%%,3 000 r/imin,4 CES.0 15 ~
20 min, Bt B 3E W, M3 0606 B2 % SOD . MDA |
HYP &,

5.6 JHHZAH o-F-HENILSIEE (smooth mus-
cle actin-a, a-SMA ) | #% 1k 4= K H ¥ B, (transfor-
ming growth factor-g,, TGF-B,) £kl R
SELALARATIN , A e ) R I3 KAk, 0 A RS T B &R
10 min. H ¥ %1, 1 PBS # (0.01 mollL, pH
7.4) Wk 3 W x 2 min, 1EH LA i B, = R
H 10 min, F XM, 208, —H1 37 CTHEF 1 h,
PBS "k,2 min x3 ¥, MaxVision —#i 37 CI% &
10 ~15 min, PBS "'¥:,2 min x3 X, DAB .14,
WA NS, BRI e, AR RE YL, HKK
MYEIR S . BB EETEORS K W RS B, p MR e
Fo PH: 0 A A B 0T 2 3R i Al (L SR, 9K U 7 B PIL
EHR 200 4~ HLEF, 100 1% T R4 A, H Image Pro
Plus6. 0 73 #fr 5 F i 47 Bl & 40, KR4 A o-
SMA \TGF-B, %1k,

5.7 JHHZ TGF-B, KLt 4 J& 5 B 4 | 551 -1
(tissue inhibitors of metalloproteinase, TIMP-1)
EFE R Western blot J7 i, /05 2H 21
PUE TR TR ECIRERAL, T 0 85 T H 2 LR
T OTRAE P e 20 P SR, v O S AN
B, H Bradford Jrik e &R HWRIE ., 40 pg -
RETE 10% R BERGBE R Ik 70 8, AR
PVDF i, 30 2 h, —Pi 4 CHE K, PBS Wk )G
P E 2 h,ECL B RGN B &EARE, D
GAPDH hINZ R, X &R LR KR4 Image J
BRI, 53 A7 45 S 3 20 25ty 55 0) B2 2%t TR AR LK B2
He A

6 Gtk A ORI SPSS 19.0
G BT A TR R DA x £s FRoR, dlA 22 R
KB 2 7 22 0 i, AL 1A B R LR I LSD K
5 FHECRORER I x PK R P <0.05 N2 Sl it oF

# R

1 sl AR R 3T 4 A
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f,B 412 H, F412 N, sERErR B E, Sh1EmH
P, BAOGEE, BRI, REERRIE., 8K IE K
W5 CCl A M G 24 h Py K BUA A W) 72 5 1) B
B SRR R S, AR . 8 M &2 T
ZERG P2 TR A2, B A AR T Bl R B B ATRE AR
B2z, B R E AR IR B R E R,
PEhBR G2, i i B\ 515 iR S &, B R
HET

2 RS (E 1) A R BUF I E R
21, FRIEDEHT WG BUR, A, B 4K U E Y
K IDGEE TR, 2 1A B AR BURDIR . 5 25T
B TE RN TR R EE Y I kAN % s R R S T i B
TR DR A/ NBORE SR 2150

3 KRR DI REHE AR E 45 R A (R 1A
B) B 4IFIhAES AR KFHE ST A 4 (P <
0.01), C.D.E.F A&t % B AU BT
(P <0.05, P<0.01) .7 YGAPM AR F| 4l H, C
HRFThEEK T R E (P <0.01), 5 F 4l Hig, 25
HY it #E X (P <0.05, P<0.01),

&1

FANIEE &

3 KU KEUNTHEZ SOD MDA 2 HYP & &It
B (F2) i CCl MMM ER G , £ 41K BRI
21 MDA \HYP [ & s B 75, I SOD 1) &&= i i
FEAG, 5 A 4148, B HES A S FE X (P <0.01);
YGAPM K Bk 7K Al B, 4% 36 97 21 K BT IE 26 24 MDA |
HYP [ B R#AIC, 1 SOD & il g 7+, 5 B
WA, ERIEST#E (P <0.01), M C 45 E
4 F A, 2RI G2 (P <0.01)

FI1A KRB AST.ALT & ALP A FEH (UL, x +s )

205 n AST ALT ALP

A 12 264.89 +28.30 71.44 +6.95 133.44 £24.46

B 10 3953.63 +211.51" 4699.75+165.70 170.62 £33.10 "

C 12 550.70 +72.5244400 684.30 +85. 1624400 87.73 +13.124440
D 12 788.75 +85.614490 870.83 +92.754400 103.92 +26.164%

E 12 1318.82 £94.332°° 1426.18 £196.35° 140.80 £22.08"

F 10 1500.40 £147.412° 1439.40 £136.49°% 103.50 +17.18%4%

H 5 A4, *P <0.01;5 B 41 k4, 2P <0.05,22P <0.01; 5 E 4114, 4P <0.01; 5 F411L#,°P <0.05, °°P <0.01; 1B [A

£ 1B KL KFILE GGT.TBil X DBil KFEHE  (x+s )
20 51 n GGT(UL) TBil( pmol/L) DBil( pmol/L)
A 12 33.56 +2.53 1.03 +0.09 0.50 +0.07
B 10 62.88 +6.85" 4.90+0.28" 3.79£0.14"
c 12 31.82 +2.28444400 1.830.11444400 0.89 £0.03444400
D 12 35.08 +3.844200 2.03 £0.2944 1.39£0.0742°°
E 12 39.00 £2.27%% 2.21+0.34%% 1.48 £0.094%
F 10 41.20 +4.312% 2.13+0.26%% 1.54 +0.122%2
xR2 KHAKRBIFHL SOD MDA K HYP SHLE (X s )
20 51 n SOD(U/mg pro) MDA (nmol/mg pro) HYP(png/mg)
A 12 18.66 +3.08 0.94 +0.22 0.09 +0.01
B 10 11.70£2.05" 3.11£0.81" 0.26 £0.04 *
o] 12 18.39 £2.7844440 1.10 £0.27244400 0.12 £0.01444400
D 12 16.33 £2.462% 1.63 £0.374% 0.13+0.024%
E 12 15.58 +1.334% 2.17 +0.324% 0.15+0.03%%
F 10 16.01 £2.0722 2.72 +0.54 0.14 +0.024%

G5 A g, TP <0.05;15 B LA, 24P <0.01;5 E 41E4:, 24P <0.01; 15 F 41144, °P <0. 05, ©°P <0.01
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4 FHKRBIPEHA AR (E 2) Hik
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SPIRIIAG /NS R S8 8 A X O JRAE FIET 425 4
AL B AT AN B, )32 (4 4 B A
AR, IS K rp e K S 0k, A R RS 2L
JEF /NI A BT DX T L P A g ek A g 2 4 3 0, T
LI A M3 2, oy B L SR ITF A T4 X 2T e 45 4 4
LRI R TR LT e 4k 2H 208 BT/ N3 B ok
ZINANEEE A I FE s (B T A N A 2200 BB/ N 5 T
2 YGAPM JAJ7 e , T A i 1 A2 PR ki , (AL R
TE R Wk B AN G P A I 3R 0, A DL /D SR 2 200 M
B E oy DXk, m] LA I S 2 AR A ST RAE IR SE X
A FE I BB S 114 27 44 5] B, I P S 2T 4 45 2 2 21
B, TofE /N TE . Horb C 2R s 28 PR 33k 55 , 2
LR T IR R, ki ik s BTN R A5 45 H T Ik
LAY B R F A SRR L S 2T 42 2
HEFLE S C 220l & YGAPM TS /FAIMIRIE,

AN IEH M HR4L; B B ARI4];C . D E /AR E YG-
APM & P A R4 P ROKAIGRZE s 18] 3 -5 [A]
2 HHARBRHFALVEE  (HE, x100)

JIg AR 1 B R M AN MR R B A B A s, HLbi £ 4t
A S AR o

5 HUHKXBHHARALEATIRMTFHL a-SMA
FIRHE (K 3.4,%3) Masson YL (0.5 i 7 £ 4
Yepl s o, B ALK RRUF LI R gty 4 58, 1045 X nl LA
KIAHERRIR . YGAPM T Hil Ji , 45 41 5% B I 41 4
TR R A AR L) R R, C AW B
Mo 5 A dLEE, B AU S 4k Ak i £ L 4] 3 =5 7
(P <0.01), 25T W5 , #1697 AU A 24T e Ak T
FUEL B & % R (P <0.01) ,C 414 D \E 41 PR i
(P<0.01), %ALY YATER TR A dr] WD
it oa-SMA PHPEZRS JFA S5 IER ;B 4K RIF44
o-SMA ZRIK THGLE M UBLET 4E A AL, P e ST W] i
A ULAFSE G R S RESRIEX FFR L FRiB. AT
J& &4 o-SMA KB A (P <0.01), C 4%
E 41 «-SMA FiX N (P <0.01),

6 KX AL TGF-B, HHAEIALK(ES5)
A HRBIFIEHLS R TGF-B, /0 £k MifE B 4
Wi, TGF-B, ik TN , BHMEANM AR

B3 SAKRBIFALERIFELT A A i
(Masson, x100)
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4 HAKRFIFHL o-SMA FIiEH 5 HAKRIFHL TGF-, EHEE
Ak (DAB, x100) ltE: (DAB, x100)
®3 FAIKFRFAIL o-SMA RAGALEBILE (X £s ) =~ BB B DBE
‘ TGF-B, *w wlie - —— -4 KD
am  n «-SMA (%) AL TR (% )
A 12 37.52 +9.89 4.36 +0.74 TIMP-1 . S s mms  wevie W 21 kD
B 10 160.31 +20.45 " 20.53 +£2.96 " .2
C 12 70.38 £19.5644 10.73 £1.4544 GADPH e e e e w— 37 kD
D 12 101.70 £11.29% 13.86 +1.01%
E 12 129-7518-93AA 16-29i1~502 A AL B BIAL F BOKAIBEAL; C D L E 15 I
S '3A12(J)att*szz 55.03%111:237@%& APg.801 310'9'335 41 FYCAPMF T IKTIEAL GAPDH Jy1h =
5 A4 ,"P<0. 3 5 4 s <0.01; 5 E 4 N y
G P <0.01 6 541 TGF-B, TIMP-1 &[4k 5
BHBZ JulR, B2 FILE X R 301 .
212 Ak DX 3k S b SRR L, e iR, & 25 ) T Tl 225
P4 %k 5 Ass 78 2 50t ek /b, BH M 40 i 4 rh 7E v % e A . A a
SR A DX 3 Bt
7 BAKEUITLHL TGF-B, TIMP-1 25 [ 3535 o & 101
(K16-8) A ZIKEIFAE4ILh TGF-B, TIMP-1 5/ ER ,
% Xz 500 : : - - : W a
H#IA;B %HgféF—& TIMP-1 2341 @&%g(p <0.01), fzf"v‘) A B F c D E ‘g%‘
20y TR 4R AU T\QﬁQ& B TIMP-1 ik WA tb*ﬁig@\lo.m ;5 B HE, AP </§&‘\09(’\;\
Fy T (P <0.01) ,C 418 E 41 FHEWI (P <0, 01)&@ HE tbﬁ,‘P@%h ¥l 8 I7l

TGF-B, 25 MBS 4Lt 7 v PG 1 R e B7 et TOF-p, ik
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FHRASS 635 B (AU)

0.0

A B F C D E

8 &4 TIMP-1 & A4
o 25 S AR A o
it it

JE RS P R AE L IR B SR A 4 L 40 i B ——4
Hi—ECM MHHAEH, 25 7 HF BB " . 41
7P i 2 1k & TGF-B, 2124 Jy 1k & BRI
A ECM ViiEfe v, TGF-g L4 3 Fh, TGF-g, .
TGF-B, .TGF-B, , TGF-B, It & it fe i H A ALY
W TENF A i B b R F R . «-SMA
NI B HSC HRE bR & . LR 4 R & A
(matrix metalloproteinase MMPs ) &% 5 ECM [%
1 B, TIMPs & — 28 5 5 2 98 15 40 i o
MMPs {5 P (1) i 2 %, Be 41 i MMPs 1) 3% 4 , ik 2>
ECM P&, 7 FFIE {0 & B TIMP-1 il TIMP-2 363k,
RS2 805, S A0 N g o 3k S Ak S5 15 5 L, T
1k TGF-B, , #i% HSC #% 4k Ay JIL A £F 2 41 B2 ( my ofi-
broblast, MFB) , %A K& «-SMA , fig it K i LU iR
HER ECM A" % 9 HSC Xk 138 TGF-
By WYL, BB EIE IR, BN, TGF-B, i REILTS
TIMPs il MMPs 475 1 , Bk ECM ()[4 f# . TGF-
B, FELM %L HSC 34 in ECM A i, ¥ ECM F#
fFSEIRARE R HF o BOKANBEE — R EF 4E4L 5, e
W A P BRI R S
TR ARIRE o, v R OK AR 1697 B & v AR
PRI RE A TEDRS M ST RE AL S5 I , BRI R OK AR IR Y7
RG22 5 FEONFIRe 5%, IR AR, BT
AL, BRI T IR

JEIFRAE 0 1E 20 ZAFFTH IR AR EEE S,
N HF BTE K 22 DR %2 180 #0875 2 80, s B ol
MBHEREZ B ATER, HRZ WA MLSY, AR
PG I, A4 R AR o ) K U ] B 42
A 22 A UEAFF 28 O AR A A J A 1 285 58 2 A 1 1
JF48 HF &M 2% 1 A 35 A B2, R ]
RS IR BUG — A EERE R HT e

T AR [] B 37 ORI A 75 02 R 3R 97 HF 1 — KR
JPRFE . W AEE AT 8 B8 AN 2 ST TR 45 I ), JHF 4% =%
P, BEASECHE , MR AL S B A 4 IR, BT
% GEAERCE S HF TR AN 25 A4 A B () 32 2 [
12 e IR AT HF AR EOR N I
W2 T S B ) SR AL AR ER T . YGAPM 4%
PR BRI AR W0 AR 3 N IS T s AL T
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