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Effect and mechanism of chrysophanol on liver function injury and liver fibrosis
in chronic hepatitis B rats

MAIERDAN Mijiti, TANG Guo-hua, AIZEZIJIANG Aierken, WUSIMAN Aihaiti
Department of Pharmacy, The First Affiliated Hospital of Xinjiang Medical University, Urumgi 830054, China

Abstract: Objective To investigate the effects of chrysophanol on liver function injury and liver fibrosis in rats with chronic viral
hepatitis B (CHB), and to analyze the related mechanism. Methods Sixty male SD rats were randomly divided into control group,
model group, chrysophanol low-dose and high-dose (7.5 and 30 mg/kg) groups, and lamivudine (10 mg/kg) group, with 12 rats in each
group. Except for the control group, the CHB model was constructed by iv hepatitis B virus (HBV) antigen in the tail of the other
groups, and the corresponding drugs were ip after successful modeling. The serum levels of AST, ALT, and TBIL were detected by
automatic biochemical analyzer. The levels of HA, LN, and HYP in serum were detected by ELISA method. HE staining and Masson
staining were used to observe the pathological morphology and fibrosis of liver tissue. The expression of related proteins in rat liver
was detected by Western blotting. Results Compared with model group, the levels of ALT, AST, TBIL, HA, LN, and HYP in serum
of rats in rheophanol 7.5, 30 mg/kg groups and lamivudine groups were decreased (P < 0.05), and pathological injury and collagen
fiber deposition in liver tissue of rats were significantly improved. The levels of a-SMA, COL1A1, GRP78, GRP94, p-EIF20/EIF2a,
p-PERK/PERK ratio in liver tissue were significantly decreased (P < 0.05). The above indexes in serum and liver tissue of rats in
chrysophanol 30 mg/kg group and lamivudine group were significantly better than those in chrysophanol 7.5 mg/kg group (P < 0.05).
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Conclusion Chrysophanol may reduce liver function injury and improve liver fibrosis in rats with CHB by regulating endoplasmic

reticulum stress.

Key words: chrysophanol; chronic viral hepatitis B; endoplasmic reticulum stress; ALT; AST; TBIL; HA; LN; HYP

181 ZAFE R IEAT & (CHB) A& i 2 BAT 405
B (HBV) B G N5 I DA A5 05 2 28 1) 4% G
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—, SRRk R R I R AR R R B DIROR,
7 e N A RS, HA, ImIKVRYTTY CHB
FEPURHFAY) RGN E, BAIET —
TERUR, (HECEME R Ks 5, =207
Xf CHB 5l #2 AR 4Ly T RO EEM. TR, AR AR
F HBV IRHLE], RFG B IT TR AR
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P2 BRAE FHEL, B 50 R IR B By X i 471 2 2R i ¢
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TEIEMIPURTR W0, BeAl, Kyl iE i 4% 20
FRE T S SOOI R3S 977 1 T B IR 4
(HSCO Wik, $e KM A LR34 T ZhRERI/E .
HXTREBEH T CHB [RIER /D . KRBT
R CHB AR KRR IR F 8O B A 2
THLE], CUHAIRIRIATT CHB 3425k .
1 #MREE%E
1.1 st

SPF 2 ffit4: SD KB, 8~10 J& %, 145 & 200~
2209, W HEFTERER SIS, LB
YFATIES SCXK (1) 2018-0002. AHF 5T 5h4052 5
L EREARR S — R R P A R S Gt
#E5 20210517193) 7E=EiR 18~24 C, AHXHEE
50%~70%3R 35 1 AbRHEGARIE SR, H B oK.
HBV $t 56 H b 5 sh WAk Je i St it 70 H s ok
FKE JREDE=99%, #5 HY-B0250) W H i
HHI R ARAR: Kl (RESH=
98%, it D101143) WH HilgBiHr T AR
WABRAT; BCARFIE. RIPA R . ECL &
FRFII B LR EEMRRA RA R, fitSH
W9 UB276924. LM-389. 170-5060; ZiAKE - H*
21 (HE) {745 . Masson 4L il 7] &340 B ek
NADRHEARAR, #5258 M020. M029;
REBRAILESE (AST). HRREILHEEE
(ALT). IfiyE AL ZR (TBIL) &l & H

RO VR A TR A 7], #iE5 7371 SP12839.
SP30121. SP13173; EZ&NEHEH (LN). AR
(HYP). iEHHFRR (HA) BEEE %% W B (ELISA)
o A & B RSB sw AR A TR A A, it
5354 201825, 201803, 201709; GAPDH. | %!
JE ol P (COLIADL). a-FiENEIEN (o-
SMA). AT & A 78 (GRP78). GRP94. H
AR PRECIAIN F 20 (eIF20) . BEER{L elF2a (p-
elF2a). HEEWHEE R AN TR (PERKD. B4R
1k PERK (p-PERK) —¥i. BARIT AL WIBEAR1C
P E Y E Abcam A F], #5454 ab8245.
abh273846.ab240678. ah21685. ah238126. ab169528.
ab32157. ab229912. ab79483. ab6728.

12 SEWH*E

121 CHB KREMEMHIS FE rERsE 1 AW
60 X SD K ERBENL 7 xR AH BT 2H 2 KBTI
E7lE (7.5, 30mg/kg) HAIFCKKREM, F4A 12
Ho xHHRAKRE iv AEHEEK, HAZARKRSE
SCHRTTIEEIRY i CHB 85, K% HBV $itJ5i A Hank
WHRFIFR B R Y 1X10%mL, B 10 mL/kg &2
iv TR, MRES 1K, ESEN 3 M.

1.2.2 ends RIS & B N N- 2
FR Ik i VA s e SR 1L A4R-80 Bl , A= B SR 7K MR
PR TRRE, 4 CUKFEREGIRAF. ERRINEE 2
K454 52 SCHR 7 PV TR 56 A o 25 25 75 s 0t %
R RIFATER 2503 IR KRR, ip 52
APEERIK . KIEBMIKAIE KR ip 7.5 mg/kg K
WA KT I R s 2K R ip 30 mglkg K4
Wi Bk REH KR ip 10 mg/kg Fik g . MR
25 LIk, HEEEAH8 .
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1.2.5 FHAZYRBIZAS A R AAAEDAN  BUK
SRS B, A HEAH R 307 S B A 1 B
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YIS/ RN

1.2.6  Western blotting &I AT 20 2R3 2 AH 5¢ B2 1
Tk BURRAFIEALZ, NG 2R T 0Kk B3
BB E, BLBCA WS &8 AR, WK E
A5, 10% SDS-PAGE 4 B8 H, # % PVDF i
&, S%BERE IR = iR I 2h, TBST P 3 Ik,
4 CHEMHETHMBS 101000 kg R
GAPDH.a-SMA. Collagen |.GRP78.GRP94. eIF20.
p-elF2a. PERK. p-PERK —#i{A i & L%, TBST
Vel 3 Ik, =R NS AT (102 000) 5
H 1h, YelE, N ECL KAWL 4%, Image

IR TR A S KA .
1.3 FitFEsE

KH SPSS 20.0 #AFHATGL i 245081, SRI4h
LU x s Fox, LA LR AR Z 04T
WP LR LSD-t AR5

2 4
2.1 XE®Y CHB XRAFIIRE ARSI
B AR ZH Eb g, RRAY A K BRI TR ALT . AST.

TBIL ¥R ET & (P<<0.05); SRR, KHE
My 7.5, 30 mg/kg 4, FAKKEH KR IMIFEH ALT.
AST. TBIL /KF¥RE K (P<0.05), H KM
30 mg/kg H. FrokREAHAKRIMEH ALT. AST.

TBIL /K FHME T K3/ 7.5 mg/kg 41 (P<<0.05),

W 1.

£ 1 KEMX CHB ARATIIAEIEIRAIEM ( X +s, n=12)
Table 1  Effects of chrysophanol on liver function indexes of CHB rats ( X s, n =12 )

2H 51 il&E/(mg-kg™?) ALT/(U-LY) AST/(U-LY) TBIL/(umol-L™)
ot iR — 37.26+3.87 33.54+3.65 1.6340.16
it — 94.394+9.61" 82.33+8.42* 9.6140.90"
Ky 7.5 75.92 +8.56* 65.27 +6.25% 6.07+0.63%
30 61.48+6.03#4 53.11+5.45¢%4 3.8540.39%4
hioK R 2 10 59.85+5.79#4 53.16+5.57%4 3.78+0.31%4

S5 HRLA RS "P<<0.05; SHUHALLE: *P<<0.05; 5 KT 7.5 mg-kg 1A HE: AP<<0.05
P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs chrysophanol 7.5 mg-kg group

2.2 KEBEAX CHB KR ATFALRFRERSFIZ M
Xof B K RO E L SRS ki o, TR B, BF
I IR RS s BT 4 K BRI 2H £ B e
M. AR, FF4nRHESIEGEL, 4UMuIRAE,
TEERE R MRIRIE; KEM 7.5, 30 mg/kg 41,
P A T 5 41K BT 4L 4000 B 5 40 38 6 R R RR FE ok
=, KIEEy 30 mg/kg 41 FiK K e 41K BT 4120
HECEREE N RE, WA 1.

FK K E

1 KEX CHB XKRAFALNKRERSENZIG(HE 3
&, X200)

Fig. 1 Effect of chrysophanol on liver histopathology of
CHB rats (HE staining, >200)

K# 30 mg-kg*

2.3 KEEAX CHB KR ILE L4 (ListRaI =0

L2 b, AR K RUIMmIE H HAL LN,
HYP K FHTHE (P<<0.05); SHERIA ik, Kk
M 7.5 30 mg/kg 41, FoKKE 4K R MG H HA.
LN.HYP /KT #J &% (P<<0.05), H K ¥ 30 mg/kg
H, PR REHKRIMES HAL LN HYP 7K
KT K& 7.5 mg/kg 41 (P<<0.05), W3 2.
2.4 KEERXT CHB KR ATLALR AT 4L AN

o RECZEL T Hp o i ik % P 52 R I DR 1200 5% 17 T
/N5 R TR, TERH R SRR s A A2 K R
W ZH 23 m) WK & 08 Qe I S TR K3y 7.5. 30
mo/kg 2H, FoK IR E 4K R I U SR AR A
ANFEFEEEWRA, HoKHE 30 mglkg 4. kR
K SRR A 2R SRR D K By 7.5 mglkg 4.
FONBAE, WL 2,
25 KXEIX CHB KRAFALAFENEXRERR
bl

Xt e, HIRAKRAFA4H a-SMA.
COL1Al EAFRLEMEZTE (P<0.05); S
RIGH LU, KEEWY 7.5 30 mglkg 4, FikRE 4k
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®2 KEEY CHB KR MEFMEMIEFRAEM ( X s, n=12)
Table 2 Effects of chrysophanol on serum fibrosis indexes in CHB rats ( X +s, n =12 )
A il E/(mg-kg™) HA/(ng-L™) LN/(ng-L™%) HYP/(ng-L™)

PagiGe — 35.36+3.11 53.621+5.47 1.15+0.21
R — 76.31+6.85" 125.30+13.59" 2.324+0.53"
K 75 68.29+6.20* 92.56+10.35* 1.81+0.39*

30 51.22+5.61%4 81.33+8.65%4 1.73+0.35%4
PR KE 10 49.53+5.39%4 80.55+8.13%4 1.714+0.31%4

SR "P<0.05; SHIAE: *P<0.05; HKER 7.5 mgkg L4l ELE:: AP<0.05
P < 0.05 vs control group; #P < 0.05 vs model group; 4P < 0.05 vs chrysophanol 7.5 mg-kg™ group

PR RE

K& 30 mg-kg ™
2 KHEEI CHB KRAFLHLLFLE AR (Masson F
&, X200)
Fig. 2 Effect of chrysophanol on liver fibrosis in CHB rats
(Masson staining, >200)

BUH 42 a-SMA. COL1AL & AR IA B B &%
& (P<<0.05), H K#M 30 mg/kg 41. frk ke
KRAFHZT a-SMA. COL1AL A RiL B B #
KT K% 7.5mg/kg 41 (P<<0.05), WK 3. % 3.
2.6 KEEPXT CHB KERATLHL AR HEXE
SE SN0

e bhgs, HAYK RAF4144 GRP78.
GRP94 & [ ik & M p-elF20/elF20. p-PERK/PERK
TR (P<0.05); SHAZALLE, K& 7.5,
30 mg/kg 4, PFKKEHKRAIFHLL+H GRPTS.
GRP94 2 4 ik & M p-elF20/elF20. p-PERK/PERK
IR ZEHFIL (P<<0.05), H K#EH 30 mg/kg 41.
P K RGE K AT LT GRP78.GRPY4 & H #E ik &
& p-elF20/elF2a. p-PERK/PERK {85 ZE (KT K
i 7.5 mg/kg 241 (P<<0.05), WKl 4. % 4.
3 g

HBV J& 5y 5] ES i T 20 | - 4R A0 B 2 -
555 B AR A 2 B R A I B LR ERL, A
HBV 7 P9 & il | SELE AT 4F4E1b K i B RTREAL 23R
7 CBUR RS I8 R R P e R DG B0, i
W s R EHIY, KEE T AeNS B E HH] HBV X = H

a-SMA

PR S e 17 100
R SR e — 5 108
GAPDH A i S S — . (o

xR AR 75 30 hkkE
KIEH(mg-kg™)
3 KEEAX CHB KFRFFLALAA IR E BREHIFNT
Fig. 3 Effect of chrysophanol on the expression of fibrosis-
related proteins in liver tissue of CHB rats

R 3 KEMI CHB XRAEAFHENHEXEBRILHN
£ ( x+s, n=12)

Table 3 Effect of chrysophanol on the expression of fibrosis-

related proteins in liver tissue of CHB rats ( X s,

COL1AL

n=12)
4B FE(mgkgd) o-SMA/GAPDH COL1A1/GAPDH
it HE — 0.07+0.01 0.08+0.01
gt — 1.48+0.14" 1.21+0.12"
KT 75 1.17+0.11* 0.95+0.09*
30 0.53+0.05*4  0.36+0.03%4
Pk KE 10 0.52+£0.05"4  0.38+0.04%4

X RALEE: "P<<0.05; SHMANLE: *P<0.05; SKIEH
75 mg-kg LA LLEL: AP<<0.05
*P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs
chrysophanol 7.5 mg-kg™ group

P FM HSC £F4Efh, $om KMy A buis sk
P BT A 4L IEF o AST. ALT 52
SR IS AR (O BUB I AR bR, R IR SZ BT AST

ALT SRR, fE G AST. ALT F &,
3% TBIL & Ihaeta & 1 WiE B fabs, AL
JRISL, CHB AH 2 [ PR AL 25 3 137 TBIL 7K P i
EFtm, HoKFR S T DhRe i tn ™ B2 5 B
WEH — KR A E CHB KRB, Kl
RIL CHB KR IMjEH ALT. AST. TBIL K&
Fhirs HLOK U2 23771 B b ) 345 1 R 28 1k
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GRP78 M 5 S S e 44 10°
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P-PERK  # R S o g 39X 10°

PERK 51X10°

| — — o . e
PelF20 e . S S e 36 < 10°

elF2a 54X 103

52X 10°

GAPDH W S S S a—

AN G vt 75 30 kR
K&y mg-kg™)

4 KEmIT CHB KRAFELNRMEIHEXEARE
HISZAR
Effect of chrysophanol on the expression of
endoplasmic reticulum stress-related proteins in
liver tissue of CHB rats

Fig. 4

YR, PR CHB K BB B A ) o SR K3
M+Wifs, CHB KRG+ ALT. AST. TBIL /K
R B PR, SR £ 25 R A5 45 A0 4 1 A R
TR L, IF HOKSE Y 30 mg/kg 2% CHB K,
JH D ReA5 1 0 G AR T K3 7.5 mglkg 4.
RUREm HA WEIRIT CHB [MIha, H RS
(25 BRAE 5 2055 2 B ARG

JHF 8 4 A 2 12 P JH 5 J4F e 28 2 R s 0 22
(P PE AR, Kol S E SR, AR
WEI AR S, RHFAERA ™ EAR . HA 2
JHF T) 52 R AT A 20 i A B ) — Fb e S b, S 5 411y
AR (ECMD TR, DB £F4eH 408 % LN A7
FET M P IR R e, T {2 bR 2
JLRIT P 1 200 P R T DAY HY Pt fie i 2 1
HHRIRE, a-SMA Al COL1AL /& ECM () 354
BBy, AT E B I B R A AL R IS8,

Z I FiARE, fESYBAT, BB

%4 KEBX CHB ARFTELNRMAMEXEARENFEM ( x+s, n=12)
Table 4 Effects of chrysophanol on the expression of endoplasmic reticulum stress-related proteins in liver tissues of CHB

rats( X =#s,n=12 )

5 FlE/(mg-kg™) GRP78/GAPDH GRP94/GAPDH p-elF2a/elF20 p-PERK/PERK
Xif R — 0.11+0.01 0.15+0.01 0.13+0.01 0.12+0.01
kit — 1.4940.15" 1.524+0.15" 1.16+0.12" 1.14+0.11"
N 75 1.10+0.11* 1.08+0.11* 1.024+0.10* 0.91+0.09*

30 0.63+0.06%4 0.58+0.06%4 0.50+0.05%4 0.53+0.05%4

FoKKE 10 0.61+0.06%4 0.57+0.06%4 0.51+0.05%4 0.52+0.05%4

SRR "P<0.05; SHBALE: *P<0.05; 5KHE 7.5 mg-kg 14l 4P<0.05
P < 0.05 vs control group; #P < 0.05 vs model group; 4P < 0.05 vs chrysophanol 7.5 mg-kg™ group

RFEARIKE AT A AL S B AT 4L T-190, AR ORI
SR EIR, CHB KERIMIEH HAL LN, HYP /KF3%
HH 2 Tt 51, Masson 4 % o B 21 2347 78 B S8 1 iR
JREEDUR, FTHZ% a-SMA. COL1AL & KA
YR . KB CHB KR AFNEAZAE I 2 1 47 4k
o RIEEMIAHOK K E TG, CHB KEIMLIEH
HA. LN, HYP /K3 FMK, FARHRRIRE BT
B>, FFHZH a-SMA. COL1IAL FEHFKIE
BN, HKHE® 30 mg/kg 4LI1E I RORE T K38
My 7.5 mo/kg 4. IEHRIIFT TR, KEBHEA
G O LA YA S 28 4 b 1) 25 34 FH 021, At
FGERHOR KN CHB 5 AR K B LT 4E Ak IR
BABERRITEN.

P Joi ) I RS 4 L I R DR A ) — P AR 2

N, AH PR RERR SR R AERT, SR tE— RAE S
fE3d, JAshdifeyd T, SIS . SAFIE
S, AR EOE S 2 RO R B 4H BRI T
HSC Wi 2T 44 1 98 30 09 1) A T AL i 220
DA J5 I RO AR, AR A GRP78 il GRP94 3£
RN, RIS N 5 S iR A 1 PERK 135 1L,

P — RBIRE RN, PERK YEy—H | B
H, HEERILMFERYZ elF2a, PERK JH{LAT
elF2a BERRAL, M0 EE H 5 & ORI, Jb ok
P2 B I — D 0, 55 1 N5 R R R A
J123-241, Choi 55118, HBV & AL5] LA P 5 M
R SN Y e i e 3 < B O 1 W
T8, 7R R 2496 BRI 40 M AN S A 8 DL R i H i J
453473 AH DG 20 i S 56 A OK S Wy il s Tt GRP78.
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PERK. p-elF2a Fl CHOP 2% 4 1A 7K F-#0 ] Py Jiit

REFGEAE RAFM A LRI AR 2820, fEshE IR A5 T

(B gr g 0, KB E N CHOP Al p-

IRE 1o F2E 406 A BT RIREE, A% B O 1 F 280,

APFLE R R, CHB REHIE4HZH GRP78.

GRP94. p-elF2a. p-PERK [ FRIEL B L,

T K 88 Py A i oK K 5 AT B IR ASE Y K U 4L 1

' GRP78. GRP94. p-elF20. p-PERK & #Kik.

Fe s KB 3 AT R S I A0 1) P R R 9 S N R A

JH I -

g LRTIR, AW IR 92 K iy B B 2 AR
CHB JHZhfe il e HELF4Etb /e A, e
LA T il 5 V42 R R A . AR
CHB (iR y7 St 1B s e iR 1E 254 .
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