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 E HM T2 A ERERSITFERG R BAE R, FiE K50 2 SD R AREALS A E5 4, A8 40 ﬁka»k)#
21(0.1 mg/kg) , % AR & & ARF 241(2.8.0.7 mg/kg) , 410 R, HRIEF LN, L4 X0 K K3 MAEE 5 50% CCLMAL b
TR AT A K RAEA, B RE, B KRAMNE IR W B A i AA8K, B8 LR, E84H 48, kI
BR R M oL 7 R R 48405 R R bb & s ) X R i P 7 R BR #5 2B (ALT) L R 4208 35 28 (AST) A2 AL 49 AL B
(SOD) . A =B (MDA ) #9 4% ; £ JA HE % &, 4= Masson 4 & YL K ST 4L L2 9% B2 25 52 A AT 4F AL H 0L s 5R B Western blot i 447
JHF 28432 o Bl g R VLB 3-330 B (PISK) /& @ B B(AK) B R R =X F O REA KT, R HEFMAE ALK IKEET
M AR BB E L, R 1R AL, PR 3 Koak R 12 Stk F 0K AT #8235 £ AH(P<<0.01) ; K R i F ALT . AST MDA &2 2
#*9+%,S0D 4% 2 % A (P<<0.01);HE ¥ & & Masson £ &3 NKF) K A AR P AR EHA YA RRERIXKRZI5H
(P<<0.01); X RAF 2820 F PI3K Akt BB AL Akt B 20 J Ak &5 2(Bel-2) & & R AR FH B E T, Bel-2 X X EH R EAKRT R
F&(P<0.01). HHERMLE, % B8 F & A ZHAAKAGR K 4 LR F54739) B F 8 4 (P<0.01 K P<0.05), £t %4
i VT Ak 38 1 875 PISK/AKtAS 5 38 94 MeARAT 2F Y AL BAL R ORL R | A4 IT 4 FL 8 o=, R AR AT 41 L AL a9 1
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The effect and mechanism of anwulignan on improving hepatic fibrosis in rats

HE Xiuyi', AN Zhenxiang'*, HE Yuanli"*, LIU Yi', HE Song" *(1. The First Clinical Medical College, Guizhou
University of Traditional Chinese Medicine, Guiyang 550001, China; 2. Dept. of Gastroenterology, the First
Affiliated Hospital of Guizhou University of Traditional Chinese Medicine, Guiyang 550001, China)

ABSTRACT OBJECTIVE To investigate the effect and mechanism of anwulignan on improving hepatic fibrosis in rats.
METHODS Fifty SD rats were randomly divided into the normal group, model group, colchicine tablet group (0.1 mg/kg), and
anwulignan high-dose and low-dose groups (2.8 and 0.7 mg/kg), with 10 rats in each group. Except for the normal group, all
groups of rats were intraperitoneally injected with 50% CCl. olive oil mixed solution to replicate the rat model of liver fibrosis. At
the end of the modeling, rats in each group were given the corresponding drugs or distilled water intragastrically from the 9th
week, once a day, for 4 weeks consecutively. During the experimental period, the general condition of the rats was observed; the
liver index was calculated; the serum levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST), superoxide
dismutase (SOD) and malondialdehyde (MDA) were detected by colorimetric assay; the pathomorphology of the liver tissues and
liver fibrosis were observed by HE staining and Masson staining; Western blot was used to detect the expression levels of
phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt) pathway and apoptosis-related proteins in liver tissues. RESULTS
Compared with the normal group, the dietary amount of rats in the model group decreased, with sparse and disheveled fur, slow
response, and a slower rate of weight growth or weight loss; the liver index was significantly increased (P<<0.01) ; the serum
levels of ALT, AST and MDA were significantly increased, and the SOD level was significantly decreased (P<<0.01); HE and
Masson staining showed that a large amount of fibrous proliferation was present in the liver tissues of the rats, and the collagen
volume fraction was significantly increased (P<<0.01) ; the protein expressions of PI3K, Akt, phosphorylated Akt and B-cell
lymphoma (Bcl-2) were down-regulated significantly, while the protein expression of Bcl-2-associated X protein was increased

significantly (P<<0.01). Compared with the model group, the above indexes of the anwulignan high-dose and low-dose groups and

the colchicine tablets group were all reversed significantly (P<<
0.01 or P<<0.05). CONCLUSIONS Anwulignan may reduce

oxidative stress and inhibit hepatocyte apoptosis by activating
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the PI3K/Akt signaling pathway, and play the role of anti-

WPEZ 2023 4R 344555 20 China Pharmacy 2023 Vol. 34 No.20 - 2459 +



A2 Z BRI R (OB 25 B R %)+
SS MEF , LAAH R 3 BT Y S R DURR Ry F2 2
Tk, 25 BB BT, il e o R 6L - 55
LI R N B i ) Ya e e ) o e | E 7 i N
M & A R T, SRS T AR 41 (hepatic stellate cells,
HSC) LA | e 3 20 it = A= AR 45 4 AL DA -k A it
HSC A4 5z 350k F01 WL RS 27 24 290 it %) 840, 5 SO &1 4
AR PR, 00 P B T AT 98 HSC 3T , AT RE
ZIF A ny R

B R, W e b R B R 2B, gy R
AR RIS IRIR , AT IR, AR, AT G IR
g NI S I N T W R O N = L N T
G HARZR RN R R EU —F R BE R 2R G,
HA M Brafe Prae S0 Fan izt /e A, 3
R 2EW R, % HIR R BA Z R 2y 3G v, & —
FSTE I OTGIT 259" . RIS R, % HIR R
AL R T S R I 3 AT B 4 bk B 98 2 (B-cell lym-
phoma 2, Bcl-2)/Bcl-2 A 5¢ X 7 1 (Bcl-2-associated X
protein, Bax ) & 9T M IR T B9 4E A, (0 HUR A5 n] 3 1
ARSI A O T R BUW A g A v AN TE R
I, AR 22 T RGO T dE AR VR S AL 2E
1T, B A6 %25 ik —20 1 & PR AR

1 ##
1.1 EEUEE

AHE 5T T B A S AUW-220D 7Y i 75347
T (H A B HA T ZS-2 BIHr 2 EFRAL (Ib 505 XL
HL AR F]) \TGL-20M £l 5 3 i 4 R 2 O AL (R Vi
A DL FEAL B R A FR N ] ) L Scientz- T D U 75 1 40 Jig
MWENL T8 2 A R (3 45 B2 ] ) \LIDE 200
FAHAL AR (P ED A7 PR R ST60-4 B G L AR 8 ik B
o (WU KR BRAL 545 BR 23 7] ) \Mini Trans-Blot I 2 [
BN 2 45 (52 [5 Bio-Rad /3 7] ) , 4600SF ¥ i i A2 1Y
(B RAERHABRA A (CX23 R4 i e (3 g 17
Rb AR A R AR A5
12 FEHRBEIXA

TR Z N IR (45 AFBH2603, 40 Ji =98% ) Il
A 5 e A R A BRA w5 BRI R (1 25 7
H53020166, 4t 5 20211203, KL% 0.5 mg) 4 [ = F ML)
25l A BRZNW] ; CCL (5 20200522) 1 [ R EETT 4L
2R AT BRZA ) 5 A0S vk (FHE5- 20221001) Iy [ 1 1A 575 HL
B Tl A B2 A 5 72 1R 4% 2 il (alanine aminotrans-
ferase, ALT) | K 4 24 R %% 24 [if} (aspartate aminotrans-
ferase, AST) il & (415437 C009-2-1,C010-2-1) 1
WA A A s A ) T AR A RS ) 5 e R Ak i Ak
it (superoxide dismutase, SOD )il & (1% % 9054-89-1)
W A AE B B R A BR 2 A 9 (malondialde-
hyde, MDA )i 5 & (#2%5 XY-SHSJH-1017) Iy [ |- i 4a
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HELE DR A IR A 7R AKE - 21 (HE) Y2 (0 (L5
20220825) M H s /R BRI 7R & A FRZA F] s Masson
YLt (445 20221230) 1 FI pa st R A BRA 7 5 2
F A 55\ BCA 2R 5 130 & (AL 54314 60345
30324) ¥ {3t st e 2t AR R A R R ECL 5
R A R SR £ (535 WE0308) I B At st i
PR SEMRL R AT BR A 1 5 G D5 A e UL 3-8 (phospha-
tidylinositol 3-kinase, PI3K)$UiA | £ F 3 /i B (protein ki-
nase B, Akt) Pl WEHR 1L Akt (p-Akt) Pk  Bax Hiia (41t
543 9 A GR3360941-5., 1010423-7, GR3360948-18
GR1008474-3) #4J0 [ 9% [E Abcam 2 7 ; % I Bel-2 HL Ak
175 A-01209) 4 [ i 57 KA FHE A BRA A B

U8 22 S LA H I i - 3- Wi 1% i 08 (glyceraldehyde-3-
phosphate dehydrogenase, GAPDH, 755 ybs-2188R) 4 H
VIR A DR A BR A R B A e bR C Y L
i 1gG i (185 C86-SSA005) Wy [ I kB FERH%
AR KA ZEIRK
1.3 LIz

SPF 2 fat HE Mk SD A B 50 H, /KT 180~220 g, i
Jemt e B R AE IR A A FR A R AL, A= = 1P al Uk
9 SCXK (5%)2019-0008, K L 1 53 JH 7 5 24 K24 5 06
SR RFE AATIEERIOK . AHIFSE I i S R
Y REESPIE PR B St (L5 20220094) .
2 FHik
2.1 Y HERIEE

W 50 HU: SD R BRAE LI AT SE 1 A )5 , BEAL S
RIEE A RV BOKANGE T 4, & O 3R e AR
Y, R0 H o B E K 2 A RO s T S A5 S AR e R A
FHER AR A, oA A 20 R BRI s 1 5 509 CCL AR Yk T
AV (1.5 mL/kg) B 2 0, 542 8 J , LASE il IF27 2
AR BB, SRS TS, 3 SR 5 2 RS R 2 1
R EALFE , BUIFIE RS T HE 5 3G, L METAVIR ¥
I3 FMRHE VAL AR A ™
2.2 BEHREUH

KEGERLEE AT , B 9 R TF R E 8 A 2 s 78 1R K
FRLHME H AT 10 mL/kg, B H 1K ESES 454, H
TR 2B R B T S i 2R RK R AR 3
I 2 2 BE SRR 35", 28 S5 3GR) B8 R MR e 4
KR 2 0.7 mg/kg, ¥4 IR 4 4557 i s B @ w4, 0T
TG F A 2.8 mg/kg s ORI 4K B 2571
o4 0.1 mg/ke". IR TLE T, 4 4R RAE & REE
K12 h, FRE S BRI R, B2 3 S BRI, 2500 J5 43 2
LY , ORAF 25 — 80 CCUKFR ; IR fef I , BRIk o
ot S R G 4 A 2 2 E T 4% 2 R W,
JHF )5 22 B4 HE & {5 F11 Masson 42 {6, ; Ho 4y AT 2H 41 R A7
F—80 °CyKA T, FHF Western blot 4&:lll
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2.3 AR—HRIERIE

S0 30 ) RO A R — A OO, IR LB
ROCTEE WG Zh B W IR R JC R M  BE T A
T
24 KBRIHEHHIITE

MR 2,27 I 2% 21 K BT IR B i 2 2 1A
JFFE %, 48 %= K BRUFIE L 2 (g)/ K BRARHE (g) X
100% .,
25 KRIMiEH ALT .AST.SOD MDA & E8E

Be2.27 TR i i, $e B as vl B SR A He e ik
K KUY o ALT .AST.SOD \MDA 4 &
2.6 KRAFALREBEESEMIFFENEEINE

H2.27 0T [ F 4% 22 5 W R 2l
WK AR B DR B R R i T gl gt
AV HE 4% 4 Fl Masson Je{f, 7827 W il a4l K
SUIT 2T 4EAL B9 S G . M\ Masson 4 6 [&] - B A5 4H B
35k R, A Image J A A I IR AR 4L IR 2
FRUITEL (% ) = I Dt BHA: (%) 5 oo T R G THT AR X 100% o
2.7 KRFFHELF PIBK/AKt @B LKEATHAZEARIE
K FERIE

K F} Western blot 7 JEA7 I 52 . H 4 HL 3 R AT
T —80 °CYKH T AU K BRI, 22 RIPA 24 4t I
PWE A R BCA R @ w)a , W& A T4
AR PEALEE il i Rk RIS DL 10% 2R I H AR H
1P 1 h, BRI, 20 i A PISK . Akt p-Akt . Bcl-2 . Bax
GAPDH —4it (Fi B L7173 3124 1:3 000,1:30 000, 1:3 000,
1:2000,1:3000,1:10 000), F 4 cCHF & 137 5 VRIS
HARE R =30 (R B R 1:2 000) , 6 E 1 h )5,
FHPRGELE 3 Uk, [ PVDF i b %o eiale b4 1 i
52 AR, K JH Gel-Pro Analyzer 45 52 1434 B AR
FIA%H I BEAA, LA AR EE 1 5 WS 8 (GAPDH) 4541
B BE A B F R LR R R IA Ko
2.8 FitZEFHIE

K F SPSS 26.0 #4753t o b o TH R TR
Xt s TR, ZHMEF WECRH N E T 250, 2%
FEPERT, 2H 1] LR F LSD ARG s AN Ky 25 55 P, DL
Tamhane’s 72 Ki 3 EA 20 BIXT HE o K56 7K #E @ =0.05,
3 #£R
3.1 FHHEKRH—RER

IEFARBIREIES S EWRE A GE T,
WP AE sl T il AR T AR W 5 IE R AR R
A B R R I B L, O IR AR,
AT 8 R Rl 1S A R R AR R A5 2 SRR L
B, FRSAME LA BT . SEIR ) OE R 2 A
RV R R TCFET, BOKANAR R 21 &2 TR 3R i Rl f 2 K
FASIET 3 R Z AR R G KBS 2 H e
8 HARH.
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32 RAMEXMNZEHEKXRITIBEHAIZM

5 IEH A R, AL R U8 3l 2% BT (P<
0.01) 5 SAREERYZA LA, BOKANBE - A 22 HORR 3R e AR 2t
AR BRI B2 TR (P<0.01), 450K,
x1 BEXREE FREREMNFFEHEEUER (x +5)

a3 n fkiilg iFE g iFt %
F#4 9 417204961 8.53+0.76 2044014
fiA] 9 336,00+ 19.68° 1336£0.77 3994032
Bokilmir 4 7 3771421766 9871068 2514009
FHIFZIEREA 8 330351718 1049£054° 2744007
FhfEERAEA 7 401142851 9.0940.50° 2261008

a: SIEW AL AR, P<<0.01;b: SR HfE, P<0.01,
33 HHEEBRERXEHKXRME S ALT.AST.SOD,
MDA =/

HIER A, BRI R B iE  ALT .AST MDA
PR E TR, SOD & i I FEIL(P<<0.01) ; AR AY
20 HeAsE, MOKANAR R 2 M % HIR 2 AR 4 R i
I ™ ALT \AST MDA & 1t 3 it &L, SOD & it 1 b
FIE(P<0.01), Z5RILFE2,

F2 ZTHEEITEEKRKALT AST.SOD MDA &£

RIS (x £ s5)
a3 n ALTAUL)  ASTAUL)  SODAUMmL)  MDA/(nmolimL)
%4 9 1141199 16304219 41468+467 3554044
fiA] 9 65431298 §529£413  29630%625 1680+ 1.00°
Bokilm 4 7 26094256 33A3£2210  3BBILTET 5561047
FHIFZIEHEA 8 BISEIOS  3020£24F  3ESAT 5372039
FhEERAEA 7 0521190 235252260 9713E48T 407064

a: HIEH A A, P<0.01;b: SHEI4E b4, P<0.01,
34 RABEMNEAKXRIFARRERSMATFEN
spAl)

HE Y255 (B 1) W , 1E 5 4R R 21450 50
B P RHS IR, TOLT 4R S A=, TR0 M Ag
A S AR E AN IR 5 5 E R A LR AR T 2 K R4
REEMZEEL A KR R LT el A IR DKL,
VA DX T DL R 1 % 0 A0 92 i | A4 i AR PR LR
HE 5 SRRV LA BOKANGE 7 4 S22 F IR 2R v AR
ZH Y HF T AL B2 244 T8 % . Masson B4 (8,45 21 ([&]
1) S, 1E 4 K BRUE T2 4048 X ] L/ g s e
UG S A 5 AU 20 R BT 2H 20 v DL R i G e S 2 24
LR YEINIBRAE 58 , 47 4 AL A 55 SR A, BOKANAR
F 2l % R E v AR 2 G SR A 4 B R AR A
27 AR B 35 A AN R R B A el . I A BRI
FRARABR T 2H AN 22 R 2R e AR 2 2H R Ui e S 2 AR
Oy R0 A (2.68 £0.96)% | (38.96 £4.40)% | (19.75 +
1.85)%.(13.84+1.59)% . (18.48 + 1.17)%., SiFE# 4L
AR K U S 2 R0 25 T e (P<<0.01) 5 S5
RVZH PAE, BOKANE A 20 B2 TR 2 A 2K B
IR SRR B8 B B R AIR (P<<0.01)
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HE §: 7,

Masson 4,

Eil [LsiiE
— LRSI 4

BOKANGH

Jré LN k£

Bl JRAXRIFARRBERSRIENLEHE

35 ZRHEEBHEXNKRIFHALF PISK/AKtEEEXER
FiKXKFEHIZNE

5 IE A g, B2 K U4 21 b PI3k ., Akt p-
Akt £ R I8 K2 18 3 N H (P<0.01) s SR [
B BOKANEE R 20 S HBR 2R e IR 2 K U 2
PI3k . Akt.p-Akt £ 1 2 A /K P34 i 3 F i (P<<0.01 5§
P<0.05), Z53ILIE 2,

PI3K _ — — — — |84kDa

Akt [ ——— | 0,

GAPDH |6 -6- -_— | 36 kDa

IEHH L iiE BOKIl R hfsR ERIER
il 12 flomlitd s

A B AR BT PISK Akt p-Akt 25 FI 3535 A LUK K]

157 = E AL

oo R

Hok Al 41
= F G FEAREAL
BANGFR F AL

EHEESIY/ S0

PI3K p-Akt Akt
B. PI3K .p-Akt Akt 5 [ 35K FHYREIRIE (n=3)
a: SIEF A R, P<<0.01;b: S5A8ILH HR, P<<0.05;c: 572
Heds, P<<0.01,
2 ZRAPEIEHEKRIFHELR A PISK/AKt 1& & 1H

KEBRIZEHNZIE
3.6 ZABEMARFAR/PEATHXEBRIEKE
A2 e

SIEF A R R A UL 40 rh Bax 28 14 4634
KT (P<<0.01) , Bel-2 25 (H # kK- 3 T R (P<
0.01) ; SR LA, BOKANBR A 21 2 % IR 2 v AR
2 K B Bax 25 [ 3R A 7K -3 1 3 R R (P<<0.01) \Bel-
2 A RIAACF 2 T 5 (P<<0.01 8% P<<0.05) . 4f
DL 3,
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IEHA LEiiE BOKIl AR ERMEE
L% S i TE e S B |

A EHKRIFHZUT Bax Bel-2 28 (1335 1 HLTK AT

0.6 a ez E 4L

=~

Bk Al 2L
[mmi 7 1o Y 1 BVEA Y
IR AL

KK
°
-

|

Eiik
|

Bax Bel-2

B. Bax.Bel-2 2K IR KE AR E (n=3)
a: SIEF A R, P<0.01;b: S5ABIZH H#E, P<<0.01;c: ST
g, P<<0.05,

3 ZAEBEEMNEAKRRIFAANBATHEXERRIE
gbAa!

4 itig

JHF£F 2 Ak 45 i P 6 e Sy JH B A i 93 1)
FEAN SRR O I R AR, calL s
B T 40 50, T 5 RS0 05, 5 SO 4 i J
8 FFEVEIRIE , HE T K e I EF Al . FFEF 4 A7 A
T J Ay A A B4 f B DAL 7 4T 4 A R B0 SR BURR
WA B HE it 7 A i — A B AL R B Y, &
FHE F R AR5 & EA G BT ga T i
Ry P 2 R e AP AR FEAR R SL S i R 4 2 A
REHBIET- B S, % 585 KR A B (et
KBS A%,

40 A2 EN 405 R 13 ALT VAST 5 2 91 i
Fhit, B ABIE GRS 1l ALT AST 78 R iF£F 4k 1k
SEUFR G RIS . 2550 & B, 28 CCLIA 2 5 I
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2 2 Al A A K RIS T ALT . AST & & W1 0 T iE
5 R 2 HIRFR T B, K BRI G H ALT .
AST iR, A2 AR R BAIRIFE R . ANk
J IV 2 5 BN A Ak A 1) SR L 22—, i T A
A S B4R FR 5 MDA, MDA 7] 7 S5 i 48
AT & A AR PR T SOD AT B3 3 k4R, 4 g o it
ALY . ARSI EE S R, 5 IE R A g ALK
FRLIMLT H MDA & T+ .SOD &R TR g R T
5 , KBS H MDA 7 & I . SOD & & 7t &, $27m
2 H NG 2] e I B T AU RE ) A A R R
I EZFEPUTFEF AEAIE T . ARBIFGR 245 SRR 2 B, 705 3
JET b AL K R AL U4 F 2L K o e i 4T 4
LA RAEAN IR IR AR B T R 4 42
BINGE T B, KBTS e b FE R ol 3 e IR A F
BB , H s A I 22 TR 22 ] ORAP T A0 32 4 L el 22 I
LYY K R

LT e K A R S A IR T % DI 5%
F o Bel-2 ZGE U MIA -0 2R, R —
Fift 2=/ 14 Bel-2 [RlJ X i 880 286 1 1%, Horh
FEHTANM 98 T 2K (1 Bel-2 A2 40 98 172 % 1 Bax, Bax
A LR R R — R AR AL, B S Bel-2 JE il 5 R — 2R
A, TR0 R T B AR A FH——Bcl-2/Bax HU{E T
e 0 5 40 B 9 T, Bel-2/Bax L H B AR U A1 12 40 i
T, ARBFFTEE AR BRI K RUF 412 Bax 25
FIRAOETHE , Bel-2 B AR K- F R L AR E T
TilJ5 , Bax 8 (A # 5K F TR, Bel-2 8 R A K T,
VAN~ = = B 1B I 410 1 113 R - 11 4 4
HIFEH o

PI3K/Akt {5 ‘53l | IZAFAE T Z R A, nl A
EARIIOR I , Bl P SOD KTt MDA KF
4 D T W 2K = F A IR 50 A A 1 N
PI3K/AKt {5 538 % 340 ] {2 i 240 B IG5, 43203 [ Wkt
i5F, PISK AJ fi AL H T AR 2 1 Akt SRR ALl p-Akt, T
p-Akt FERE A B -3 WA IR T % 3% | DA 10 i
M T, Bel-2 J2 PISK/Akt {5 538 B T i At T 5 S
WA Z—, AT AR T, Y Ak BEROE S  BER AL
) Bel-2 LR 2 8l F5 Bel-2 &4 f# 23R | i Bel-2 Jii#
B R PR T AR Y, ARSI SRR BRI KR
JF£H 2R rf PISK Akt % p-Akt f4 85 P 2235 7K -4 I, 4%
INTENFEF Akt b PISK/AKt (5 S BRI s 242
EZE T, PI3K , Akt M p-Akt [ 25 (1 % 1k K S35 7
T VRN 2 TN AT 38 i SO PISK/ Akt 38 Sl 2 T 2T 4
FEIVER
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£ bR, 2 hIR 2R n] B i G PISK/Akt 51
i GV R R AW AR G AR Y ) T e o
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