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Abstract—This study was carried out to investigate the antifibrotic effects of polysaccharides ex-
tracted from Garnoderma lucidum. The biliary cirrhosis was induced by bile duct ligation/scission
(BDL/S) in rats. BDL/S rats were dosed 5 mg/rat/day orally for 4 weeks after the operation. An-
tifibrotic effects were evaluated by serum biochemical values, serum procollagen type III peptide
(PIIINP) levels, liver hydroxyproline contents, and light microscopical histology. The results ob-
tained were as follows; 1) PIIINP levels in sera of treated BDL/S group were lowered to 50% of
those of untreated BDL/S group. 2) Hydroxyproline contents in the liver of treated BDL/S group
were also reduced to 83% of those of untreated BDL/S rats. 3) The hepatic damage such as he-
patocellular necrosis, inflammation, bile duct proliferation and fibrosis was less severe in the livers
of treated rats. These results suggest polysaccharides extracted from Garnoderma lucidum to be
a promising agent for the inhibition of hepatic cirrhosis(fibrosis).
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Table I—Body and Liver weight of BDL/S operated rats 700 T Control group
n Body weight(g) Liver weight - & Treated group
0wk 4 wk ® 2 eoof
Control \g *
Sham group 6 226+ 137 238+ 120 8.3+ 0.63 B
BDL/Sgroup 7 222+ 54 246+ 4.0 20.3+ 0.90** E 400
Treated g (
sham group 6 242+ 39 246+ 24 95+0.20 5 soor
BDL/S group 8 242+ 38 264+ 7.2 19.7+ 1.30** S Lol
Duration of the study, 4 weeks. + “\L;
Results show means+ S.EM. Y
Sham group BDL/S group

**. Significantly different from sham group(p<0.01)

Zke] FAle AF 100 g2 5208 njaA] o
273} FE-Fof 25l 4] sham groupo] tfZ el
w3l oF 13% ZFA4skcTable D).

F% 453 3 F PIUINPY == dEFGF
¢} BDL/S groupql 7% 104+ 1.6 ng/ml, =T
BDL/S group< 205+ 39ng/mie s BT
BDL/STo] tjxTol vl -4 A st
(p<0.01)(Fig. 1). 2Y%2]% hydroxyproline & 2}E
For BDL/S group®] 73-%- 471+ 16 ug/g liver, o
F BDL/S group2 566+ 42.9 ug/g liver2 <F5-
ol BDL/Sio] tlzaxct 494 oA 743}

30 [ Control group
Il Treated group

8

PNIIP (ng/ml)

|
o:ﬂ:

Sham group

BDL/S group

Fig. 1—Serum procollagen type III peptide(PIIINP)
levels of the BDL/S operated rats treated with
polysaccharide extracted from Garnoderma lu-
cidum(5 mg/rat/day) for 4 weeks.

Mean values+ SEM.
**: significantly different from control, BDL/S
group(p<0.01).

Fig. 2—Liver hydroxyproline content of the BDL/S
operated rats treated with polysaccharide ex-
tracted from Garnoderma lucidum(5 mg/rat/
day) for 4 weeks.

Mean valuest SE.M.
*: significantly different from control BDL/S

group(p<0.05).

9tHp<0.05)(Fig. 2).

x27d FEFFe ¥ parameterd s
Table 118} 7t} F<kF sham group?} cholesterol
& hZ2F sham groupit} 31% FAAAUA 4
stodc) &3 AST, ALT, total-bilirubinX]+ ¢F 14%,
35%, 33% &7t evt fo43L sl ALPA=
oAl oF 140% ZF7ietsich Fokte] BDL/S
group& tiZTHr}l ASTX e} cholesterolx]7} <
10%%} 16% 7ra-shel ot f-9143-2 §lsli ALPA] 7}
NN%AE {54 A 271t 219)9) parame-
tere E2TH FEFAT A FARBIEAAY
FEFTo] 27t F3hth

e AFF F7A] g 27¢] BDL/S groupe] 7%
2AEHe] o] A= gl o, 7HE vl 7 3tE o
UL, F9 A7I9ke] &) A, AL bili-
rubin®] Fzo =z Qs AL vglew, u|Fol
s A AL, Aot FEel of 4~20mie] #
Fol Al o) Eae A=A ek FEFY
2] BDL/S group®] 7 749 F2] A7) e}e) A%
2 A9 FEEH ¢t

7¥e] ZAAA Az} Y279 BDL/S groupell 4
FExo A I} dF ° AT FHEAE T
uvksl= fibrosis7t #aE ¢riFig. 3a). BT
BDL/S groupsiiAl& ZHAE AL o GFAH =7} okt

J. Pharm. Soc. Korea



AR F2I oA AP ZHAslel A AR JAES

Table II—Serum biochemical values of BDL/S operated rats

AST ALT ALP Cholesterol T-Bili Crea
au/L) Io/n) (Iu/L) (mg/dL) (mg/dL) (mg/dL)
Control
sham group 128+ 87 45+ 40 171+ 26.7 82+ 37 0.3+ 0.04 0.5+ 0.04
BDL/S group 576+ 106.7 139+ 28.6 286+ 36.1 108+ 84 6.4+ 0.08 0.8+1.20
Treated
sham group 146+ 38 61+ 3.7 410+ 864 56+ 3.2 04+ 0.12 0.5+ 0.02
BDL/S group 524+ 49.1 180+ 917 491+ 600 90+ 13.3 4.7+ 1.20 0.5 0.04
Duration of the study, 4 weeks.
Results show means+ SEM.
Rer YUY GBS G2FrcL Aglom n

ZFE59 fibrosis?} 2= ¢ltkFig. 3b).

Fig. 3—Light microscopical appearance of liver in the
rats after 4 weeks of BDL/S operation(magni-
fication X 80).
a: control BDL/S group. b: polysaccharide
treated BDL/S group.
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Hepatic cirrhosis(fibrosis)®] 7% ZE22]% col-
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ne,® glycocorticoid,” malotilate,® interferon-y,?®
pentoxifylline®™ % prolyl 4-hydroxylase inhibitor<l
pyridine-2,4-dicarboxylic-diethylamide(SO 885)"**
¢} pyridine-2,4-dicarboxylic-di(2-methoxyethyl)
amide(HOE 077)° 5 A-f-3} <A GEol g B2
ATt AR E I glovt Aade) LA FAH-3 =
§-o] w|eFatAY 1 §-2h-8-0] Aldte] F3% 345}
E3E Jee ABAe ofd gl AAet £
Ay Zdx XA AAAZYE B3 FA
(Garnoderma lucidum 1Y 009)2] wiekejo g ILE
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43d] JAER lSol HH Ak
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prostaglandin

rameterol= -4 e AT H3E YR
o¥gte}. Sham groupe] 75 ALTS} ALPX)7} -2
A9 A 2789l 3 BDL/S groupol| 4% ALPX]7} §
oA QA Frtskgith oladt AFAENFE ZHA o
3 AL 35 ¢ o) B EE ¥4 pa-
rameters} collagenZH = Q@4 A& et
Wz Qe zelz FFERE EF HAE
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el wlae Teksht o]23 Ael3t e FER
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71531 it S Zhaks] A Rw 2 Al
BA Q) GFol LT I FHE A4F AFA 2}
A dA] felEs ZE cytokined W7 & fibro-
blast®] collagenddo] &%15) 31 E3F collagen?] £
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BE A oAl AR3 g JAE A5
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blastell 2-8-3M= cytokineoll =] chedA| 7} 2831
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4 £
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1. @33 fibrogenesis markerql aminoterminal
procollagen type III peptide(PIIINP)®] &=2]¢} 7§
ok2-2o] BDL/S group(10.4+ 1.6 pg/mi) o] =
Z BDL/S group(20.5+3.9 pg/m)E.c} 50%4E
94 A Zaskdchp<0.01).

2. 7tzA% hydroxyproline®] %2 FEFHT
BDL/S group(417+ 42.9 pg/g liver)e] eh=T BDL/S
group(566+ 42.9 ug/g liver) ir} 13%A % #24 9l
A 743 cip<0.05).

3. 7} 248 Hematoxylin & eosin G4 &
o BDL/S groupe} Tz BDL/S groupX.th
AE AL 9%, d=2FA 2 AgEFe] 3 A
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