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T MCP-1 i/ 45 240 A i Bk, 14 ) ERK1/2 (p38 1553 % 130 , sl D i R 1k p-ERK1/2 .
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Efficacy and molecular mechanism of Qi-Tonifying preparations in rats with liver

fibrosis
GAO Xia, CHENG Junxiong, CAO Wenfu College of Traditional Chinese Medicine, Chongging Medical University,
Chongqing, 400016, China

[ Abstract | Objective To investigate the therapeutic effect and molecular mechanism of Qi-Tonifying
preparations ( Astragalus membranaceus and Atractylodes macrocephala ) on hepatic fibrosis in rats.
Methods Wistar rats (7 weeks old) were divided into normal control (n=10), model group (n=10), colchicine
group (0.45 mg/kg, n=9), and Qi-Tonifying preparation group (3.6 g/kg, n=10). Corresponding drugs or
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normal saline were given to the rats intragastrically, once a day, for continuous 12 weeks. Western blotting
was used to detect the expression of a-smooth muscle actin (@-SMA ), phosphorylated extracellular signal
regulated kinase 1/2 (p-ERK1/2) and phosphorylated p38 mitogen activated protease ( p-p38) in the liver
tissues. RT-qPCR was employed to detect the expression of monocyte chemoattractant protein-la (MCP-1a) in
the liver tissues. Immunohistochemical assay was adopted to detect the expression of matrix metalloproteinase-2
(MMP-2) , MMP-9 and metalloproteinase tissue inhibitor-1 ( TIMP-1) in the liver tissues. Results The
results of Western blotting showed that the expression levels of a-SMA and p-ERK1/2 were significantly higher
in the model group than the normal control group (P<0.05), but no such difference was seen in that of p-p38
(P>0.05). Compared with the model group, the expression levels of a-SMA and p-p38 were decreased in the
Qi-Tonifying preparation group and the colchicine group (P<0.05), and that of ERK1/2 was decreased
obviously in the colchicine group (P<0.05), but the level was similar in the Qi-Tonifying preparation group
(P>0.05). These results suggested that Qi-Tonifying preparations alleviated the progression of liver fibrosis
by inhibiting the expression of a-SMA, p-ERK1/2 and p-p38. RT-qPCR results showed that the expression of
MCP-1a was significantly increased in the model group than the normal control group ( P<0.05), and was
down-regulated in the Qi-Tonifying group and the colchicine group than the model group (P <0.05).
Qi-Tonifying preparations alleviated the progression of liver fibrosis by down-regulating MCP-1a.
Immunohistochemical assay showed that MMP-2 was obviously expressed in the normal control group, and
observed in the model group. Its expression was stronger in the Qi-Tonifying group and the colchicine group
than the model group. The expression of MMP-9 was mildly observed in the normal group, and was
up-regulated in the model group than the normal group, but down-regulated in the Qi-Tonifying group and the
colchicine group when compared with the model group. Conclusion Qi-Tonifying preparations can improve
liver fibrosis in rats, and may reduce the release of inflammatory cells by inhibiting MCP-1, thereby
suppressing the activation of ERK1/2 and p38 signaling pathways and reducing phosphorylated p-ERK1/2,
P-p38 mediated signal transmission from the cytoplasm to the nucleus, and then inhibits the expression of
TIMP-1, promotes the release of MMP-2 and MMP-9, increases ECM degradation, reduces deposition, and
finally, reverses liver fibrosis.
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J7 o R ARJE T W 2504, (H P & G FH 25 %0 1

AT BIE LTI A Z E b o T BRI R
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L2 25l kiR Tr: 3K 30 g,
FIAR 10 g( A= 250 F 5 PR R R [ s 268 — R B v 24
b7 ), 440 g, A 200 mL Z8887K , sINHR = RS , 2R
JESCHMAA 1 b SR WHE 3 J2 20 A i DR IE 5
FEZ5 T I 200 mL ZE AR OK, [A) 3 BEAE o g, St
2 IR A DEBOT InAHe 4 il 4 Uik H IR 77) 20 mL,
BT 2 2 ¢, 4 CORFRAFR M. BARIRE Bk
EAARHEC J7 : 20% S 311 +79. 5% T KM +0. 5% JIH [
(AL B B ) faPRAA BR 2 R ) o HoAt 245 4 F il 5) £
5 1 CCLA SR TR Je A TCaatR ) 5 BROK AL
(=2 AT R F]) ; EDTA (€18 Sigma) , Tris
B ( B4 T, a-SMA (S 236, 1 [E Protein tech) ,
p-p38 (AR UL, SE [ CST) , p-ERK1/2 (ki 3¢
CST) ,GAPDH ( k¥, 38 [E Abcam ) ; — 4 : L -4t
B PR (SE[E Sigma) ; PVDF JlE (Bio-Rad) , 514
( Western Biotechnology) , DEPC ( Z£[H Sigma) , RNA #%
W) & ( H AR Takara) , G005 ( Fi#fL#il R A w) ,
SN (B IR A A, RT 3 ( Western
Biotechnology ), ¢ 3t & @ PCR iX #| ( Western
Biotechnology ) ,SYBR green I( Western Biotechnology) ,
HRP Fra& i — 40 (4%, 21 Abcam) , DAB (b5t
A2, “HIOR(EZGEEIRT) |, TR AKE (R st ) o
113 {44 e MR UK B B e (35 [ Bio-
Rad) , Trans-Blot 4% i & ( € [# Bio-Rad) , 1% 4yt
Z 4 (Lab works ™ Analysis) , 13Kk {% ( 2% & Bio-Rad) ,
ZINFEBE R ( 35 [E Thermo Fisher) , Tannon-4200 %
JBE 5 Z S8 (P E K BE Tan non ), R i 3 2.0 HL
(GS-15R) ( 3£ [{ Beckman), B ¥ R & it ( 3£ [
Beckman) , SZ i 7¢ 6 5 B PCR {X (3£ [E ABI Ste pone
plus) , BL3KAX (38 [ Bio-Rad ) , B 1% (X A& [ DNA
HLPK AL (& [ Tianneng) , GDS8000 K 1 4 22 4t (3£
UCP) ,ifidg TAEG (Mg Awl) | AR S
ZRVUHTE A (YXQ-LS-100A) (1 i RS20 A R 2>
A, f3'E W5 (CK-40) ( H A OLYMPUS) , ] )5 #L
(RM2235) ( 8 [® Leica), & K #L ( HI1210) ( {f&
Leica) , %% #HL(HI1210) (5 E Leica) ,

1.2 7%

L2, 1 BRI R 25yl & 7 JE % Wistar K Fl 60 H
ERPERRSR 1S, PRI 10 HO I H X BRZH, Hor 50 2
KRS AL ARy bl sE T 19 1 T
31 K BENLPkIE 3 FURBUR SR e . A PRI E A A1
KMFFERYT,SD R TSRS , 5 1E 56 FRAAH L, AT 20

4lrf Col [ \PIINP FN &5 i i & Fhw ity ik
BLJ5 ] 3 B2 44k, 28 Had i s 1 K B o8 42 Bl L
P 3 A BRI 10 L BOKALARAL 9 H 45 ik il
R 9 R, T2 nE BiGy7 o M (25 B SL 50 0y ik
SRR AR T B R R BT 25900 6, A T
Ph 70 kg 55, KEREERGH R ML 6.3 £, A b2y
Py iE/70 kgx6. 3 H I AT 75 K BRAS il 700 351 42 ok 25
Pl 3.6 g/kg, BOKANGE T 0. 45 mg/kg, BIARIL]
FIER X AR BRA THRAEMERKES B R 1K,
LAY 12 JH . RIRG G, R ALK 24 h, &4
KB 2% 3 T2 b 22 A I 1 0 5 R T, JBCAE T e K
JHNERZ% 2 em AEEHZR, — R 4% 22 5 W RE VS
B2, R T hRAS 273 TR, 173 TRA TR TR
Ja PR R=70 CUKFE TP IRAF& o

1.2.2 HEDERFMEE  JHIEHEL 4% 2 5P R
FE 48 b, FHUBUK A Y] R JEEE 4 pm, HE Masson
a5, Otr WA N ST SR B S22 1k
1.2.3  Western blot gl i 41411 a-SMA [ p-ERK1/2 |
p-p38 FKik B H AT, 1 000 mg 2H ZUMm A
1 mL RIPA 2%4# % ,12 000 r/min, .0 5 min, CHL_E
THW L AFRNH LU FEAS, BCA 250 &0 10 2 2 vk
BE L F R AR RIS, A SX B REGE vhi TR AT, &
W 7 min, BOE B S5 ASVER) B 1 _EAE, SDS-PAGE HLIK ,
JMA 4 wL i4e marker, AL EREAS, T b5 Ik, T
LREST 100 V, i A5 B2 G, MOH 120 V L&, RA
A 1 AT B, 2 B 2T 4 -8 4R-PVDF fi-SDS-
PAGE BEIE-ISAR-LT4EAR (R I = WA —FE I 55, M il
200 mA, #1231 B ORIV AE FR I TA] Kf SDS-
PAGE 1 ¥ # 3| PVDF I I, & T 3 A
(5% BiNEHI#y ,60 min) , Fj PBST PEfE 3 U, I A—4it,
4 CykAH TR, H M 9t &, 1] TBST PEfR
3o % TBST Peby iy, BT IREERE L, PRFEF 22,
At ECL &G, [ @ T i &, fff PVDF B9 IE
T[] b BB R B, 52, PP 7K 2 3R 1 1) J 5
W, FE S DR B -7 65 BE A #r o

1.2.4  RT-qPCR ¥ JIFZH 2 MCP-1a &3k il
VKR DRAE IR I E2H 2R AR 2 50 mg, ] TRIzol {242 HL
A RNAGHZIILEL RNA ¥ B K 2 B J5 300 2 sk iR &
PRV BRBCH SONAR &, B T T100 2 hip PCR Y Hr ik
T30 S RN, % SYBR Green {5 L ) Mix 12 J2 i 4
FJG EWL#EFT RT-qPCR S, W45 R 5, H i i
CFXmanager3. 1 #4352 e Co fi, SR FH AR XS & & %57
BT, FFIUBE P mRNA ARk =272 AR 0l ACt=
Ct ( target gene) —Ct (GAPDH) ., E T %5 %9 % .
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MCP-1a(234 bp) , 1E X 4% 5'-TCTCTCACGCCAGCACT-
GACC-3", )z 4 5'-GCTTGAGGTGGTTGTGGAAA-3";
GAPDH (139 bp), 1FE X %% 5'-GAAGACGCCAGACTC-
CACGAC-3', )z X4 5'-CCACGGCAAGTTCAACGGC-3',,
1.2.5  fuge 4 4 & 44 21 h MMP-2, MMP-9
TIMP-1 4 5 46 5 e 3k JHF 2290 AR 48 3k
60 CHREFE . — HI R B I RE A6 BE K Ak i A
B PUIE E B AWn— P AE AP TR, 4 CUKAR
AR HEH Y R PBS vk 3 Wk AR YO — e (1L
Prh) , DAB Jeta, GRoRAE S gt , M Fk IR 1 R o , B0 2
75% CEEWK , —HREN], th YR RS o BT
400 F558 T WM&
1.3 %itFEaMm

ML SPSS 21. 0 GEi AT 4 o0 o BB
DL xks RO BN 250 HBCR FSRR R 7 2547
Bt , FLEH )PP R LSD-t . A P<0.05 22 5%
ALt E L,

2 #R

2.1 REA—MFN

TE K0 B K R BT R I e, HE 4T, B B0l
PEREST, SO R, TE 3 B 0. B AL 2 K R 5T o
B2 OREPREEEE, HEE /D, KBRS I S, SRR
Gz g IR L FIRIAAN R K BR— PRI L A
2H B ek o
2.2 BARFRAARREFILR

HE Jet 7R < 1F 56 B8 ZH K S 40 i DA rp e
IOk A vt S FBCRRHES 20 M 2 2 5h B, T AR TR IR
e, A 1~2 AR A0, A%, M T = 5 A A

TE R IRE

HE

Masson

2K SR /I 25 R4 2L JHF 440 PR P 2 s i, 200 B A Bt
FEENAHMIA S, K R YL IR o 5 <k i 7 40 A
KK A2 2 5 240 a2 , 350573 A TR S 454 TE
AL UL IE 5 /N 254, DL 1,

Masson Y {8, I 7R « 1F F %F B2 /N 25 4 56 2
L XA RN LT S5 4 N URY . R R A
/NS5 R IR | T P9 M S A 2H 406 A T S, 3
o, A ENE R IR R854, T U/t 21 440
FEm AL XY RIFR L IEHIEA . #2674 A
FROK A BZH A D B S 21 4 8] B , A7 v e kL
BIXH TR, W 1,
2.3 HAERF B EKE CCLA F 509 K RATL 4L

MMP-2 MMP-9 7 IE % X B 41 BH S 3% 3%, BRI 41
FAT L MMP-2 MMP-9 [ %3k g 3 75 (P<0.05) ; 5
RIRUZH AR LG, 2 S il ) 4 MMP-2 MMP-9 f 38T
JH(P<0.05) , Bk/K Al B 41 MMP-2 MMP-9 () ik F
P (HTEGE 7 22 57 TIMP-1 75 13 %) B2 B g 65K
BIAUZE a] B TIMP-1 B R 35 T, B SETH2F 25 7
SRR A L, g5 A A AR OK Al 41 TIMP-1
IR PR HESE2ER, WE 2,
2.4 HAEH FIH o-SMA p-ERK1/2 p-p38 # £k

SIEH XA L, BRI ZH 1 o-SMA | p-ERK1/2 |
p-p38 HYFR A THE (P<0.05) s HEAIAH AL, 15X
AL FRKK AR ZL B o-SMA | p-p38 Y2k RRAE, 22
SAGE X (P<0.05) , FOKAIFRA p-ERK1/2 Ky
FARFEAR(P<0.05) , 23 SEHIFI 4 p-ERK1/2 {3535
BB ARTCG 225 5, R 45 A 50 T i
il o-SMA \p-ERK1/2 \p-p38 1325 & i T4 4EAL 1Y)
AR, LA 3,

1 #mSEHFAMUKMMUBBELE CCL4 FSHRRFTHELEE
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A S 5 4R &40 MMP-2 MMP-9 o TIMP-1 64435 ;B: £ 2 S 543 1 EF BB 40,2 A A 40,3, % &, k4 7 40,4 80K

RB 2 ;a: P<0. 05, 5 (B3 PRALILE ;b P<0. 05, 5 BEA 20 1k 4
2 SEANKNEAXRFALSH MMP-2 MMP-9 TIMP-1 &%

107 [ e PR
]l = 1 A
08 W A A
4
1 2 3 4 1 2 3 4 ”Lﬂ 0.6 1 L a 0= Bl
———— i —— o SMA(42x10°) iy
L —— e e — e ERK1/2(42x10°,44x10°) E 0 s a
L . e o e e p38(43X10°) 021 b o
A .. ES . CAPDH(36x10)
O T T
A aSMA  p-ERKI/2 p-p38 B

A:Western blot #i 25 3R ;1. JEF 3F R4 ;2 BE A 453 38 S0k ) A 40 ;4 AORAN AL ;B F 2 B9 M 5a: P<0.05, 5 B4 % B4
W42 ;b P<0.05, 5 A A A k4%
3 Western blot # il & A AT A4 Fa-SMA  p-ERK1/2 p-p38 EHRIE

2.5 HAEHIA T H A MCP-1a 9 K& T 1) 70 25 R RK KA 84 B MCP-1a 2635 R 3 (P <
RT-qPCR 45 R W8, 5 IEF X A, B 0.05) , 2 W% il 55 o fEi@ 1 H 94 MCP-1a i3k, 2%
f) MCP-1a 235 Ll (P<0.05) s SEIRIIAI L, 2 MRIFEF4EALuERe, WLIAl 4.
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1 B3 3 RELR ;2 B 4R 53 . 35 A0k ) A 454 . AR AL B2
a: P<0.05, 5 4 xf B4 ;b P<0.05, 5 AR 28 14k

4 RT-qPCR ¥l &HKRIFHLAH MCP-1a EEHIRIE

3 g

AR CCLA 5 3 1 IR e s PRl )2
IS G M 27 AE A B 7 325, Bl 02 IO T T T 2T 4
AR5 3 % S o3 - PR AIL I L 2H 200 Bk 28 LA K it
LT L2 ) 01 96 45 7 T A I IR SE o FAT 4 Ak
— b P TR A5 - ORI o B s HE AR IR 41 i
(hepatic stellate cell, HSC) G 142 IT 21 4k 4k & A= 19
HULERAE 5 162 1 T (ransforming growth
factor betal, TGF-B1) 4= Y BE U5 o= A 4 ’ﬂjm o
TGF-B1 F 3@ 14 Smad F1 MAPKs X ¥ ™ %50 #H 1)
AP 5 Gl i R . 2RISR A
1/ ( mitogen-activated protein kinases, MAPKs ) {55 %%
T AP T RN e — KL ETR/ I &R E
H O , 3= 226045 ERK1/2 i % . p38SMAPK jii %  JNK/
SAPK 3 6 \ERKS i 4 HC 2 3635 2 SR S
I 9 E A FRITAR AN B 71 5 S5m k™

T HEAC R 5 i R S 2% 2 R R AR, T
PIHL A5 A 8 1 A B 98 3R W) B AT Gl i
p38MAPK il i T £F 4E AL By E AR o 35 okl )
(B EAR) AldE it TGF-B1/Smad {55 1 i35 127
HEAE ELLHE B A A AR B A I 25 0k R B g
ERK1/2 ,p38MAPK il j % T AL iy HIL AR 20, PRt
PRVF LA BT AR A Y 4t s 1l 00 0f T 2 A i 1
KEPIEIFAER, IF L ERK1/2  p38MAPK i % 4y )
A BRI T LA 2

a-SMA 24 HSC iG AL FEA bRkt 1, 5 HSC
HEFE L AR AR B R A OC, a-SMA A] 42y HSC &
WG R EEAR Y . SR R R Sy
FCZ W o DR 4 JET 20 M, 0 HSCE Ak, DA ]
CCLA I £F 4 K LT e o R 4 R B 2
B AT LA DMN 75 5 09 21 44k, 98 49 IR TR AR

e S0 HSC LA, H AR B T E L& 9.
MAPK 3 #% 375 A4 AH IC 18 3 38 19 73 17K P By 28 At v]
Mo-SMA 195k . ASHFSE i@ Western blot #6]
a-SMA KB, K BUR2F 2 AL B A 40 1) a-SMA 3R35 |
W, 2 S A BRI Bk o-SMA [ 3235 T I, R
JHEF AEACRERY SIS, 42 R0 G AAR) AT
PP HSC 364k, B 1L dEfb iy itk — 20 % e, S5 R 0T
FEAAAT

MCP-1a J&—F 321 AL A LB AL R 7R E o
NIALARF DR FRIR , HEE NIRRT A B
WE A L A K T1 bk B 40 i 5 A 8 Ak R 3 s 1 H.
MCP-1a i A] DA %5 | RS v B A R ol S A B e+
PR B E AR . EARIE PR, S IE R
St BRZHAH L, BERIZH MCP-1a 19 3, 2280 MCP-1a 7£
JFEFAEAbn’y R A b R4 T HEAE . SRIAIAIAH L,
£ AR L AN BK K AL B ) MCP-1a 323K T 17, %
g AR (B R T I IR MCP-1a 142
I8, P A B WA IR DA S T bk EL 40 i 1 38 A
1k, o3t 2R 4EAL 1) A R o

ERK1/2 {5538 % /& MAPKs i@ % 55 5 %00
R —25 o ANMLSZ 3 HD AR, 2 Fh I SME = 5 4l
MR E A SZARZE & % AR, 3T Ras/Raf/MEK/ERK
PIKFL, (75 ERK B BERR AL TS 8 p-ERK1/2, &
FEHE Yy i . Hiv, p38 MAPK g T 4 7
MAPK , HyE AL E X p-p38 MAPK, p38 MAPK J& 4
MU S 5 R 0GR AL, 2 5 20 AR B B R 1Y
PR AR R R AT DI AR AR T BR T SR AN
Db G IR Gr A A B L N R R F T WS = 2
TS R, R AR R . — 5 T AAE P Al E ik
5 B R A L )5 1, R T AR A 2H 2R A Y T, SO
p38 MAPK {55 53 # & 454 F ; 73— J7 i p38 MAPK
() BR A AR T A B i DR -3 A I B o 1) A% X, 3 T
WRREHE TR ESR . ABFSEE I Western blot
K & B, FFET 4k ] §:30 p-ERK1/2 Fl p-p38 )Rk
T, 1 g S AR AL B T 38 2 R 8 p-ERK1/2
Fl p-p38 MR, FEM L 2 4 Ak, PRI AT L, 25 <
PR (R (AR T aE T E ERK1/2 Fil P38 {55
P& IR 4 p-ERK1/2 F1 p-p38 B AL, 3 1 30
FEIF LT AL AR

JH21 44k 1) A 5 2 20 g 2 L 5t ( CEM) 78 i N Y
i FEEUURR, ik st BE TR U B T CEM & i 2,
HORFRSE & CEM R /gl ™ o proe %,
HE 4 JE AR T (MMPS) K HZH 2340 il X5 ( TIMPs )
TEPHE CEM o i EZ/E M . RS2 45 , TIMP-1
Feik B, %) MMPs B35 5 #0758 ECM 3 A sk
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D TR BT 4L TE " o HUIARTE 88
A5G , FhE 2 P2 O SR AR 0 X, i b L v P 4 39
SRR , 22 J5 LW 40 J4k £ 20 e 25 S A 0 — 2 3]
RO, MMP-2 7 dy P B2 200 M ) 52 40 0 T 20 L 5
W 200 R T P 2 L R e 4 i 5 5 R R 4308,
MMP-9 JU] 3 %2 phy S PR AT (4 T 41 i 4 5 e 40 ) 4
W, A LB TNF-o 1 IL-6 25 45 YA R REAS
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