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HE £ &#& M5 m5, qPCR AMFL LR P Bel-2, Bax., Caspase-3 #9 mRNA 9 & iA, #EAEZ §4 P 3T LA AT
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ALT. AST #9438 B A B 3 809 ARAF A B4R T A2 % 43(P<0.05). 4 A% % 45T w4 B 3 B4k fo 7 P ¥ % 37 58 B F (TNF-a) .
B A% -6(IL-6). F=AT 4842 F Bax. Caspase-3mRNA #9 &k, $2& @ A~F-10(IL-10)F= T 2842 F SOD. CAT. GSH-Px. GSH
&G &k VAR Bel-2mRNA # &35 (P<0.05), B PWO0 %4k R44F., i RERE LEIURGOEE ST 4R
i F— R RIFAER, 90% LB KT S RITHE AR T MR B LB LR 300 S 48

KHEIR: A2 S BB, LR

FESES: R285.5 XRAARARRD: A XEHS: 1007-7693(2017)11-1530-05

DOI: 10.13748/j.cnki.issn1007-7693.2017.11.006

SIRAARI: B, FHE, KRk, §F. CESBNEORE SHT DR EWTRGORFIEAD]. T EAKZR G,
2017, 34(11): 1530-1534.

Protective Effect of Polysaccharides from Ethanol Precipitation in Antrodia Cinnamomea on Acute Liver
Injury in Mice

YANG Yi, GUAN Qiaobing, ZHANG Xiaoling, GUO Li, HAN Chenyang*(The Second Hospital of Jiaxing, Jiaxing
314001, China)

ABSTRACT: OBJECTIVE To study the protective effect of polysaccharides from different concentrations of ethanol on
acute liver injury in mice. METHODS Polysaccharide was obtained by ethanol precipitation at different concentrations,
Establishment of acute liver injury mice induced by D-Galactosamine, Elisa method for detection of alanine aminotransferase
(ALT), aspartate aminotransferase(AST), tumor necrosis factor alpha (TNF-alpha) and interleukin-6(IL-6), interleukin-10(IL-10)
expression in serum and SOD, CAT, GSH-Px, GSH expression in liver. Liver HE staining was used to examine histopathology.
The expression of Bcl-2, Bax and Caspase-3 mRNA in liver tissue was detected by qPCR In order to determine the effective part
of polysaccharide on acute liver injury in mice. RESULTS Each concentration ethanol precipitate of the polysaccharide
precipitated of antrodia camphorata polysaccharide had hepatoprotective effect. 90% alcohol significantly reduced ALT, AST in
mice and the effect was better than the other groups (P<0.05). Four kinds of polysaccharides could significantly reduce the
expression of tumor necrosis factor (TNF-a), interleukin-6 (IL-6), in serum and Bax and Caspase-3mRNA in liver tissue,
improve the interleukin -10 (IL-10) expression in serum and SOD, CAT, GSH-Px, GSH protein expression. Bcl-2mRNA in liver
tissue (P<0.05). The effect of PW90 polysaccharide was better. CONCLUSION Different concentrations of ethanol
precipitation of the polysaccharide has a protective effect on acute liver injury, 90% ethanol precipitated polysaccharide was
better than other ethanol concentration.

KEY WORDS: Antrodia Cinnamomea polysaccharides; acute liver injury; ethanol precipitation
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Fh R SR B 2R (M 25 BRI FORBT 251 AR SO HF
1 ¥
1.1 259

R Z AR Z R B IR AF], #itS5:
20160214) 3 50 Hif. XHE25%. B
BEHERFANARAR, #5: 20151209). &
M. Z|O. [O(EAEF R ARAR, 4
FE>99%); XA K (5256 = H #).
1.2 il

BN A BALT) A& B LA (AST)
B & ORI JER 7 (TNF-o) 5 & . A &R
-6(IL-6) iR 77 65« A2 -10(IL-10)i 7 5 (P 58 2 ik
AW TR SR, #5208 112341, 102145,
145212, 121147, 101124); D-%F -7 ¥ (sigma
AFE, #t5: 85142); SOD. CAT. GSH-Px. GSH
(1) Elisa i & (DB EDHEAGRA A, #5 KX
4 KGT00100-1. KGT017. KGT014. KGT006);
cDNA A EEVHEARERAA, fiL5:
KGA1311); sZif%E & PCR X7 &/SYBR Green
Realtime PCR Master Mix(sinobio, fit5: E090);
A RNA BRI £ (TRIzol 3%)(BioTeKe A, it
51 RP2041).
1.3

BN 70 X, Q3 &, R E Q201 5)g,
T BTV R 245 R 2 B A Sk a o SRR S D VR
AfES: SCXK(#7)2013-0184], /B2 JE 4 7%,
[ 6 N shIsi =EEN 20~25 C, BEN
(T0E£5)%, I [ 52 #E 15 147 28 20 4 fi e Ak i
Ft, KEIESIHBH. HEHH.
1.4 1X#s

7020 4= H 3 AEA(H LA F]); ME-204 H 1
RV (MR- FE A A
2 Hk
2.1 FZZHERRE

100 g B2 M AR M 500 mL XXZE7K, 80 Clal
TR 2 0, B K 2 he & IFIERUE KR AH 2 150 mL,
TN 3 R CRIRAET 4 CHMFTHE
12 he FHPEIRMFUTIE . VUEWE T 100 mL #uK, K
H Sevag HiEBE A 5 K, AN LEEKRE N 90%,
4 CH4MFFEE 12 h, REE AV ILH
PW90, LABLIEHES HIFRTT 70% S EEVTE 2 HE e A
PW70. 50% L EEPTUESRAF ) 2 HEid N PW50 Fl
30% L EEUTVE SRAF I 2 Hid 8 PW30 288 K H it
R EBARRI 2525 2017 4 11 A28 34 B35 1134

iR - R 200 52 B 2, BCA VAN E M-S 2,
22 YA

KA D-ZE A SR /N R, X
EEHNR 70 X, ENMEZE LE, BT A
FRL, POKS TESTE B 1 JEBENL 8 IE R
(RN AL L BRIR AR L 5258 2H (PW90
1. PW70 2. PW50 Z1A1 PW30 £H), <2564 Flkk
KRFGHNREFREB AL 2 WK, H AP
L2578 J9(200 mgkgd, 1 H 2 W, K
100 g-kg™")« PW90 41. PW70 4. PW50 211 PW30
YU Z R 200 mgkg -d™, K 100 mgkg !
(CLZRETT), TR A B 4/ R4 H 48 T 4557
HAEEEKESE 2 R, E87d, KRGZi)E,
R ZH L B RO 2 AN S 56 A /N BROIE B v A
1 000 mg-kg ™" 1) D-Z I FUBE 1) 4 B8 2R K 99 »
IEH 0 B 25 TS R AR H AR K
2.3 KRR

1E BB &/ R AT T 24 h J5HUR pYag
# Ik MBI 0.5 mL, 3 000 r-min~' 550> 5 min, HX
ML, 4% S BRI 2 75 TN 35 & B (ALT),
B BB (AST), MR LR (TNF-0). EHAT
#-6(IL-6). FI/r#-10(IL-10).

O MAFIE, BL 10% F ES i i E,  A b
1, HE 46, HURsHsFERmE,

BURFAH 2R 2 4y, B4y 100 mg, FHLH BT JIET
BN, Hoh— gy inoN 10 fEERAE B K, vKin
AR JEAE 4 °C L 12 000X g B0 20 min, 153 FiF
W, 1E 4 CHKAMNORAE, FrAbHE 58 Frf R i J5 4%
HEAR 7 A BEE RS SOD. CAT. GSH-Px. GSH [¥]
Kik.

%2 AL EN S G, %8 TRIzol
WAV EERAE, IRIALIF R RNA, UV LK
¥, EEJE1E AMV First cDNA Synthesis Kit i3
PG EAT R 5%, 1938 cRNA #£-20 CIR
7, ®wa#IH qPCR £l Bel-2. Bax. Caspase-3
mRNA IR IE. BMEREE 3 MEAL, 1HEF
) CtfE, VB BN I . A 2 A S DL,
I+ HLL GAPDH NN Z. SI¥it W& 1.

24 HRbEAST
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®1 5[t
Tab.1 Primer design
B IR 44 PR Gl /RN FHI(S -37)
GAPDH F primer GGTTGTCTCCTGCGACTTCA
R primer TGGTCCAGGTTTCTTACTCC
Bcel-2 F primer TGTCACAGAGGGGCTACGAGT
R primer TCAGGCTGGAAGGAGAAGATG
Bax F primer GATGAACTGGACAGCAATATGG
R primer GCAAAGTAGAAGAGGGCAACC
Caspase-3 F primer CTGACTGGAAAGCCGAAACTC
R primer CTGCAAAGGGACTGGATGAAC
3 %R

3.1 A CERTE IR Z 2 A S =L
T I R - VA A 2R S R, 4
PW90, PW70, PW50 Al PW30 HIZ & &2 5A
52.8%, 60.5%, 55.7%%1 63.6%. il BCA ¥E
EFEANSE, 4% PWI0, PW70, PW50 Al
PW30 hEH S E 5 H A 217, 184, 208,

26.4 mg-gf1 o
32 MZ RN EMERRGNRILE ALT R
AST HI52M

HIE# AR, BAZ ALT A1 AST /K°F I &
W (P<0.01), Tt BH 2 45 495 /0y BROASE 2R 4 S
. SHAAEME, BEORXEEZ . PW9O0 41, PW70
. PWS50 A1 PW30 ZH+H ALT Fil AST /K ¥ & 3%
FAK(P<0.01); PW90 4 ALT Al AST /K-F & E 1%
T PW70 21 .PW50 201 PW30 2. (P<0.05), ifii PW70
A PWS0 41F0 PW30 412 8] 2 7 A B A giit 2
B, gRIE 2,

R2 TECERRNEZ L X TR MLAE ALT. AST
BB (=10, X+s)

Tab. 2 Effects of different ethanol precipitated polysaccharides
on serum ALT and AST in mice(n=10, X *s)

3.3 MRZ RO T S/ BRUIILE TNF-a.
IL-6. IL-10 ffI5400

HIEHHAR, BAAHAY TNF-a. 1IL-6 /KF
BRI, IL-10 /KPR (P<0.01); SAAY
AL, BEAEEELL . PW9O0 4H. PW70 4. PW50
ZHF0 PW30 237 LLE 2% PR (K TNF-a. IL-6 7K,
FHE IL-10 FI7KF(P<0.01); 3+ H PW90 H# TNF-a.
IL-6 /KPS Z KT PW70 4H. PW50 L1 PW30 41
(P<0.05 8%, P<0.01), IL-10 [I/KF 25T PW70
41, PW50 411 PW30 ZH(P<0.05 BY P<0.01). %%
W& 3.

®3 AELIEIRGEZZ ST /DR ME TNF-o.

IL-6. IL-10 B9 %" (n=10, X *s)

Tab. 3 Effects of different ethanol precipitated polysaccha-

rides on serum TNF-a, IL-6 and IL-10 in mice with acute

liver failure(n=10, x £s)
&/

41 ) Efl TNF-a/pg'mL™"  IL-6/pg'mL™"  IL-10/pg-mL™"
mg-kg

ERE - 2211111229 18.21+4.152Y  38.12+8.139%

PR 98.52+421.73"%  63.51£7.419Y  18.47+7.41"9

AW 100
PW90 100
PW70 100
PW50 100

PW30 100

48.13+14.51M99
57.34+12.87"%

60.21+13.1392?
73.12+18.5429

71.12421.5429

27.10+£10.21"2%
34.51£9.21M%
37.15+8.73129
48.74+10.4329

50.1249.11199

72.63+11.45D99
62.47+12.47?
60.76+10.79"%
47.63+5.41VY

50.12+7.15999

A5 FE/mgkg ALT/U-L™ AST/U-L™
IEH 4L - 75.5246.24°" 180.47+24.5299
FERIZH - 97.52+5.412% 245.21+37.859%

T2 WL 100 78.54+11.2499Y 2054441 22999

PW90 100 82.24+8.13% 213.54424.572
PW70 100 90.51+9.439% 221.52+431.5299%
PW50 100 91.05+7.619% 223.04+28.41999
PW30 100 89.75+10.247YY  219.76+30.117Y

TE: HIEWALE, "P<0.05, PP<0.01; HHIBIALE, PP<0.01;
5 PWoo ALk#, YP<0.05.

Note: Compared with the normal group, "P<0.05, 2P<0.01; compared
with the model group, ¥P<0.01; compared with group PW90, ¥P<0.05.
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E: SEWARE, "P<0.01; SHMAILLE, ?P<0.01; 5 PWI0 4

B, YP<0.05, PP<0.01.
Note: Compared with the normal group, "P<0.01; compared with the
model group, ?P<0.01; compared with group PW90, ¥P<0.05, ¥P<0.01.

3.4 FEZZHENT 2 A /S U EE AR AL

JF2H 21 HE Yt b 4795 B 2440 7, 155 2 0 B
MESE IR, R WA B AT IR B8, T A5 400 26 11
995 748 IX 35 ] DL JFR 4 R %) K R ER B, K 2R 0L .
22 W5 41 1) /0 B 99 2 s 7K i DA R IR B (1) 2
FERBAR AR, S5 1,
3.5 mZZPEXT/NRMHIEAZ SOD. CAT.
GSH-Px. GSH & IAF

xR AE th i, BEALA 44 SOD.
CAT. GSH-Px. GSH [J#IA &3 F#AK, 11 PW90.
PW70. PW50 1 PW30 A LAMEJiI SOD. CAT.
GSH-Px. GSH Wik, SHMAHEEA &M
Z5(P<0.01), HELEIRKIL, PWI0 +Hij5 %R
B &S T PW70. PW50 Al PW30(P<0.01). X3

oh R AR R 252 2017 4F 11 A28 34 B2 11 3



Y D-28 Jk e FUPE AT DL B 2H 23 ) A A P A
PEARAH SR PLE AL B I 2R 08, AR 2 2 BE AT DL 25
FEPUX PR AT, 1R = PR B RIS K
ZERNEK 4.
3.6 1EZZHEXT 444 Bel-2. Bax. Caspase-3
mRNA [R5

HIEW A, B4 N R4 2% Bel-2 3£
IR E K, 1M Bax Al caspase-3 FRIA T FHIE &

B 1 /DB

(P<0.01), B D-2 k> FUHE 1T LS 25048 Mo 1) 9
T, WAL, MEZ 2T )E, PW90.
PW70. PW50. PW30 3n[ A# R Bel-2 ik, &
fik Bax il caspase-3 ik, HABAA LEHEA R
7 5 (P<0.05) . 4 1H] EL B & 30, PW9O 4H 41k Bax
F caspase-3 FikMIaE 1L T HAth 3 2H(P<0.05),
MXFT Bel-2 ik E KA, 4 HEHEZ BRI
BEMER. GRNES.

A-TEH 4, BRI, C-BEFENERLL; D-PW0 41; E-PW70 #4l; F-PW50 41; G-PW30 41.

Fig. 1 The picture of liver pathology

A-normal group; B-model group; C-bifendate group; D-PW90 group; E-PW70 group; F-PW50 group; G-PW30 group.

T4 TRIERNEE S B TS SOD. CAT. GSH-Px. GSH #1& &AM (n=10, X*5)
Tab. 4 Effects of different ethanol precipitated polysaccharides on the expression of SOD, CAT, GSH-Px and GSH in liver

tissues(n=10, X+ s)

il 7l /mg kg™ SOD/U-mg”"! CAT/U-mg”! GSH-Px/U-mg”' GSH/umol g
EHUL - 75.21+8.52% 35.47+5.21% 195.32+12.11% 40.52+2.54%%
HAIZH - 40.53+5.787% 20.84+4.78%% 114.58+9.58%% 20.21+3.749%

BB g 100 71.3249.212%9 37.51+5.779%% 213.21+10.772% 38.6444.11V99

PW90 100 65.33+8.777% 32.8543.159% 176.32+15.21%% 36.85+3.22%%

PW70 100 60.88+6.21%° 28.57+5.419%% 153.85+17.349%) 37.03+5.209%)

PW50 100 53.85+10.11%%% 27.12+4 8793 141.58+15.7499% 32.51+4.8523

PW30 100 47.51£9.219% 24.25+4.2199 140.32+15.369%° 30.88+5.419%

¥ SIERANRE, YP<0.05, PP<0.01; SEBALLE, YP<0.01; 5 PW0 4HE:, YP<0.05, YP<0.01,

Note: Compared with the normal group, "P<0.05, 2P<0.01; compared with the model group, ?P<0.01; compared with group PW90, ¥P<0.05, ¥P<0.01.

£5 FEEIIRNEES £ T4 2% Bel-2. Bax. Caspase-3mRNA # & 35 &9 (n=10, X £ 5)
Tab. 5 Effects of different ethanol precipitated polysaccharides on the expression of Bcl-2, Bax and Caspase-3mRNA in liver

tissues(n=10, X xs)

20 F & /mg-kg ™ Bcl-2 Bax caspase-3
EHA X 2.15+0.219% 0.38+0.06" 0.13+0.06"
FALLH - 1.03+0.18%° 1.25+0.10°9 1.1440.08%°
TR IR A 100 1.86£0.1203 0.41£0.07 9% 0.260.10"%%
PW90 100 1.63+0.13" 0.63+0.06" 0.38+0.07"
PW70 100 1.60+£0.20"% 0.85+0.07"% 0.76=0.08"%%
PW50 100 1.65£0.17"% 0.90+0.08"%%) 0.72+0.06"
PW30 100 1.57£0.13" 0.88+0.09"%) 0.81=0.08"%%

TE: SEWALE, "P<0.05, PP<0.01: SHBMAHE, YP<0.05, YP<0.01: 5 PW90 AHE, YP<0.05, “P<0.01,
Note: Compared with the normal group, "P<0.05, P<0.01; compared with the model group, *P<0.05, ?P<0.01; compared with group PW90, *’P<0.05,

9p<0.01.
4 Vg
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