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Protection of Eucommia ulmoides polysaccharide on liver fibrosis

ZHOU Cheng-yan, Al Ling-yan, WANG Mei, WANG Xu
Department of Pharmacy, Hebei Uinited University, Tangshan 063000, China

Abstract: Objective To study the protective effect of Eucommia ulmoides polysaccharide (EUP) on liver-fibrosis rats and
investigate its mechanism. Methods Models of liver-fibrosis rats induced by carbon tetrachlotide (CCl,;) were established by sc
injection of pure CCl, (5 mL/kg) and then peanut oil with 40% CCl, (3 mL/kg) to the back of rats for eight weeks. After the models
were ig administrated by EUP for eight weeks, the indexes of the liver and spleen in liver-fibrosis rats were calculated; ALT and AST
activities and contents of TP and ALB in serum were examined; Meanwhile, the ratio between ALB and GLOB (A/G) was computed,;
The four levels of HA, LN, PCIII, and IV-C in serum of liver-fibrosis rats were determined. SOD activities and Hyp, MDA, and
GSH-Px levels in liver tissue were examined; The expression of transforming growth factor-p1 (TGF-B1) in liver was observed.
Results EUP could obviously be against the index increasing of the liver and spleen (P<0.01) in liver-fibrosis rats induced by CCly;
remarkably inhibit the increasing of ALT and AST activities in serum (P<0.01); decrease the content of HA, LN, PCIII, 1V-C, and
GLOB in serum (P<0.01); increase the content of TP and ALB, and ratio of A/G in serum (P<0.01); decrease the MDA amd Hyp
levels in liver tissue (P<0.01); and improve SOD activities and GSH-Px levels in liver tissue (P<0.01); and decrease the expression of
TGF-B1 as well. The best effect of EUP was observed in the high-dose group and inhibition of EUP on fibrosis was in a
dose-dependent manner. Conclusion EUP has the remarkable protective effects on liver-fibrosis rats.

Key words: Eucommia ulmoides Oliv. polysaccharide (EUP); carbon tetrachlotide (CCly); liver fibrosis; transforming growth
factor-p1 (TGF-B1); laminin (LN)
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D FEHARXESRE DU TR D,
2 FHiE
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FEFLAR RO AL SRR, O 2 PR B 458 2 P o
BRI, H 2B AR 12 h, BRG]
WIREL 3% (2. 1.5, 1.5h), & IFUEM, Wi 0.5
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PLE, B 12 h A2 BEp0e, Hhik, 192000,
ZEU IR - RIS L 22 0 1) L 40 4k 55% . # |
R PTAR 0 22 AR A 0% (R AK R OB ks
filt, FRRE R TR IREE, T4 CUKFETRAE%H
22 DR, EERABH

BUEEHONRR 96 W, BlMLY A 6 41, 415
16 H, BIXH AL, A AL, BK/KALBK (0.2 mg/kg) 41,
koAb 2B b {KF)E (140, 70. 35 mg/kg) 4.
FABER g 4524, RN 20 mL/kg, iE4E 8 i, X
WA RIS R ZH 4 T 2508 K o T8 24 (1) [R] IR CCl,
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3.1 XIRFLAALEKRATAE. PRARIE LRSI
SERWA 1o XA LA, B RURHIE |
JRUSE e B R, R MRERR RO B (P<

AR R R o S B (P<<0.01),
JHEIE . AR EUR & B IC (P<<0.01), FhAh 24
FIR RO B, H W] A 70 B OB

R1 S HEX CCl BT AE N XRATIR RATIIERMEME (xts)
Table 1 Effect of EUP on indexes of liver and spleen in liver-fibrosis rats induced by CCl, (X £ )

3 ?‘fﬂi/ﬁ1 il kg JHFI0E ; JWRJIE ;
(mgkg™ K ey FREU% JitElg RHU%
X - 15 300.35+21.01  7.90+1.45 2.63+1.52 0.85+0.19 0.28+0.41
St - 9 205.21+15.02 13.89+0.58 6.77+0.41" 1.56+1.23 0.76+0.08"
FOKAB 0.2 13 27052+26.01  8.68+3.65 3.20+-0.6944 0.96+0.58 0.35+0.2544
AP 140 13 275.18+10.36  7.95+0.36 2.90+1.1444 0.96+1.40 0.35+0.0244
70 11 243.06+ 954  9.69+0.58 3.98+0.1244% 1.11+1.09 0.47+0.894 4%
35 10 210.36+2059 12.04+5.84 5.72+1.2544% 1314146 0.62+1.0244%
G AR TP<0.01; SEUMAIE: “4P<0.01; SEAh 2 AIEA LA *P<0.05 ¥P<0.01; R

“P<0.01 vs control group; *4P<0.01 vs model group; “P<0.05 *P<0.01 vs high dose EUP group; following tables are same

32 WMRFAENKRILE ALT 1 AST JE RIS
GER L 2. S ELES, BRI K R
HALT. AST WiPEREFm (P<0.01), FE7mitifh
Fye SR LR, KA 2o A5 R ALK R
T ALT. AST it 23 K (P<<0.01), FHAhZ
R A R R, HA R S A
3.3 XRFLF4E L KR ATLEL & SOD &R MDA.
GSH-Px #1 Hyp 7k B9 &0

gER IR 3. XAl IR R
21 SOD i A GSH-Px /K- 5 2 P& (P<<0.01),
MDA Fl1 Hyp /K¥- R EFm (P<0.01), #R7nitifd
BTy . SR LA, A 228 A R ALK U4
Zlrf MDA il Hyp /K°F 3 FEAIK (P<<0.01), T
ZHZL ) SOD TR A GSH-Px /K-F B 0s (P<
0.01), JuHEAtfh 2 Wl s SO i, HA W
IR AR

w2 MRS HEX CClL BMATALENARMESR ALT F1 AST ;EMAIRME (X£5)
Table 2 Effect of EUP on ALT and AST activities in serum of liver-fibrosis rats induced by CCl, (X £ 5)

415 FE/(mg-kg ™) BILZIAN ALT/(U-LY AST/(U-L™)
X R - 15 7954+ 4.36 98.23+10.56
Y - 9 179.12+11.01™ 180.26+10.23"
FRAK AL 0.2 13 89.98+20.5844 102.06+19.3144
(ARUIES S 140 13 93.45+24.2044 109.66+15.2144
70 11 129.014+23.4844% 133.654+20.5444%
35 10 153.91+15.6144# 161.054+12.5244#
*3 HAPSHER CCl, BT A4 L K RATLELA B SOD &4 K MDA 1 GSH-Px /K FERIEME (X +S)
Table 3 Effect of EUP on SOD activities and levels of MDA and GSH-Px in liver tissue
of liver-fibrosis rats induced by CCl, (X£s)
2H 5 7' R ~ _ _ _
) (markg ) SOD/(U-g™h) MDA/(nmol-g™")  GSH-Px/(ug-g ™% Hyp/(ng-g™)
X} R — 15 156.98+6.68 17.21+2.98 161.64+10.21 234.12+2.87
Y - 9 56.91+9.21" 55.79+2.83" 79.27+11.78™ 600.34+1.23"
FOR AL 0.2 13 147.124+20.1444 18.56+5.8744 154.16+16.9144 260.3242.7644
KA 2 bl 140 13 140.14+10.4544 20.23+2.8744 145.05+12.3244 27712442344
70 1 100.23+10.3444%  32.13+6.2344% 11621+ 3.8344% 367.35+2.834 4%
35 10 79.25+ 2.9044%  4321+4.6544% 03.25+10.434 4% 511.03+5.224 A#
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34 MRFA#HLKRMFEFR TP. ALB. GLOB,
AIG BN

SER WK 4. SXTRALLES, AT TP,
ALB 7KFH1 AIG i {I% T 4l (P<<0.01), 15
T2 K R H ALB BRI [R] B GLOB AH M3 i,
1M H GLOB [ izt sy T X 4l (P<<0.01), $&7R
Ry SR LLER, A 2o A4
1 TPLALB A A/G (W] 5T (P<<0.01),
Il GLOB [ ] WK (P<0.01), HhAhZ 8=

=4

AR EAE,  HAT W A
35 XFRFAHENARIEPIFALEN. 4 TUIEIRA
=AU

GERIE 5. HXTEAIALL, BIRYLK R G
" HA. LN. PCIII. IV-C /K P34 .3 Tt = (P<0.01),
PRI T . SRR P, M R
KRGS HAL LNL PCHIL IV-C K7 B &A%
(P<0.01), FhAhZ ¥ s Al il I HA W
AR O o

k% #EXT CCl, BIAFAF 4L KR ME TP. ALB. GLOB & A/G RIEIE (X *S)

Table 4 Effect of EUP on content of TP, ALB, and GLOB and ratio of A/G
in serum of liver-fibrosis rats induced by CCl, (X £ S)

41571 Flki(mgkg™)  BIA TP/(gL™) ALB/(gL™ GLOB/(g-L ™) AIG
it He - 15 9245+ 354 59.71+2.13 25.36+3.14 2.35+1.69
A - 9 48.21+10.21™ 26.35+6.38" 49.75+1.36" 0.53+0.92"
FRAKAB 0.2 13 86.32+ 9.684%  56.06+9.6744 29.79+6.0144 1.88+3.2144
LiRiEZ 140 13 87.60+ 56944  5532+15444 28.61+3.1644 1.93+2.1944
70 1 69.58+ 9.6144%  40.93+8.3744% 35.03+5.644 47 1.16 +4.6144%
35 10 55.30+ 9.1044"  31.40+6.2644"  4450+5.6044"  0.70+1.3844%

x5 MM HELTER CCL BT AL ARMBES HA. LN. PCHI. IV-C B9800 (X*S)
Table 5 Effect of EUP on content of HA, LN, PCIII, and IV-C in serum of liver-fibrosis rats induced by CCl, (Yi S)

A% FE/(mgkgh A HA/(ug-L ™) LN/(ug-L™ PCHI/(ug-L™) IV-C/(ng-L ™)
of 1 - 15 250.90+12.75 33.78+10.23 8.98+2.45 27.83+2.56
i - 9 800.36+20.21" 75.20+ 9.90™ 24.18+3.67" 65.89+1.34"
FOKALB 0.2 13 304.91+15.3144 42.09+ 3.4544 9.42+3.7244 30.23+2.9844
LIRS 140 13 315.89+20.4544 47.95+ 21744 9.34+2.8744 33.07+1.9844

70 1 450.05+19.5744% 5524+ 935447 14894182447 46.25+3.8744%
35 10 603.50+23.5644%  §4.52+ 4.6744"  1921+37544"  5509+2.8544%

3.6 XAFAF4ELARATEL B TGF-pL RIZRIEN

SERILIE 1o X ALK RUFF LU AE i e ik
A XA D miRiR . TGR-pL MR RIL. 5
SEHRZH LA, B TGE-BL PH A 2k Y 10 o,
FHE G (o A AR A L . SR 4EA0IX . JFSEIX
TR, I RE R A IR A0 P, 1T e £ 4 Tl B A
HRRMEHY, RGBT . SR, Ffh
ZREA AR R TGR-BL FHIE Y (4 7 A1
DGRBS, R W AR, AL 2R
FRL SO BT, AR T BT, kL ph 2 B )
A, KAEASCERER. SRR, e
PiEREW] X CCly FEUN LT 4R K R4
TGF-BL KA s, Ahfh 2 bl s S A8 5w e

4 g

JH 40 B 2R 20 LT 2 45 28 B 0 o 1) 336 A [
%, AR ZE A s PR Bk DR B YO 3E e 4 e P A
MIREESE, R E AR, HARIRIE, R4k
WIASAGIEER, I AE A RO, T IR S 4
Wb, PURTE HAHIRAE, B R R er 4,
ARG A KW, KA 2 BE ] & ) CCly BUH-£F
A RIMSE ALT. AST HIFHE, ff ALB A
I AIG BTy, RO 40 B ARG Dl e st —
A Ina,  UEERAL AT 2 B AT A i R
YER o HEMLHUIF UG VER, B2l fi 4
Muth 2% P450 ARG fa 2Bt B i3, Bk
JREE A AR R AL RS, A BEL L A= 4 R ot
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Xt

FEAP B 140 mgkg™

AP ZHE 70 mg-kg

A ZHE 35 mg-kg ™t

B 1 #{hEiEs CCl BATA 4L KRATLEL  TGF-p1 FRikHIF MM
Fig. 1 Effect of EUP on expression of TGF-B1 in liver tissue of liver-fibrosis rats induced by CCl,

i Bt o,
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MR EWEgnfid. Kupffer 40 f %5305 5 R TGF-pL
LA, TGF-BL 52BNl L) TGF-BL 5%
e, 2RI IAE S th R R s 2 R,
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MR, T DURBUEN A DRIy, SR £F
UL TE IR, ACSEIG 0], 2 R ) BRI
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AP BB didb . BRI AT EFSEL R pLR], T
AE FL Y TGF-BL APA G, AT 2 4 w43
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TGF-B1 /K V5545 5%, AWK it — 0 TF K $e it
FEARHE, FERFph 2 I R O B AR 4L
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