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PR AR 282 32k 7 R R 3% 0 16 20 W X LT 400 i ) O 9 4R
FHAILH] ) B Ay 3 26 B JBC ) A £ 2 T 453 403 9 By ¥
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TR0 BIF A A0 08 35 T v KR R 2R 0 5T e TR K i
A AFSE L i 3 AR R (60+2) g, fa BE TC R L ik 50
I8 R TIEH KA G .
1.2 X 7

WO R I B V8 R A B R R A
AR LS/ 702,

P AR (CCLO W [ i A4 DFFH A B W) 5 L-
15 5% 3% £ . Dulbecco’ s Phosphate-Buffered Saline
(D-PBS) . P25 % B(amphotericin B) .5 % 2 /7
FF % (streptomycin/penicillin) . = B 3 W (DM-
SO).0. 25 % JHEE H M 0. 5% 4 B i 1T SIGMA
4y ) (St. Louis, Missouris USA) ; 37 48 I 4F ML 1
(FCS) Iy A GIBCO % & (USA); GPT. GOT,
LDH.SOD #l MDA 7| & W T/ 5% gt iR A R 2
Al WST-1 W {38 = RAEWH AR T,
1.3 HEBFHmMSBSESR

JH 40 B 69 43 2 AR i 28 5 AW E ST 8y Oy ik i
FEH L o B Y I 20 IR A W Y 60 S R AT S 2
45 A TE I 40 AR B 40 M S 5 90 %0 D
BF, T EAT R — 00 . IR E ] L-15 5 5R5E
(F 1% S/P M 5% FC)PHE 2T 1 X10° 441
JiL L R3] 96 FLAR T FT 24 FLAR T, 96 FL AR A AL
100 pL.24 LA AL 1 mL.27 CRi R & H.
14 Rt

P32 T 96 FLARAI 24 FL AR B9 5 RF 48
Mo, W FE WL A L-15 85 3R 3 (& CCL M
APS) i A7 I 4 M AR S B 5 0F SR ik 5E . B
KAy 4 h

IEH X IR (Cor s ) L-15 85 37 56 1 5% 55 57
8 h . FBT i () L-15 5532 5L 4 h, B £L 100
pL 801 mL, 24 fLARWCER FiE FA0 i

CCLAH(CCL) : 1 L-15 53 5 5535 8 h JT . e
FH% 8 mmol/L CCL Y L-15 #5352 H 35 505 & 4 h,
FEFL 100 pL 8% 1 mL,24 FLARUCEE 1375 Fi 40 B

WEZ BT B4 (APS CtrD . L-15 55 395 3L 5%
FIEFFSh G . e H& 0.8 mg/mL & L4 L-15
WREER M E 4 ho 9L 100 pL 8% 1 mL.24 fL#R

W AR b s BETE 22 0 X R 4 R T 00 TIF B 16 2 X
JHF 240 2 5 A

WL BT PR (pre-treatment) ; f L-15 £
FRHEFEFE A h 5, 0 F K 20 (0.2,0.4.0. 8
mg/mL) B L-15 ¥r # M H 4 h, B H &
8 mmol/Li¥ CCL Y L-15 553505 F 4 h, &1L 100
pLo o 1 mL.24 FLARYCEE FiE g, mr kb # 4L
ERCEM e A R oy R R R (I

2 WA AL P4 (post-treatment) : | L-15
RigpRB 3% 4 h 5. 8% 8 mmol/L CCL, i L-158%
FERF AL HHEASEEZM 0.2.0.4,0.8
mg/mLI L-15 ¥ 32 F 4 h, B fL 100 pl 5%
1 mL,24 fLARWCEE Bl . J5 AL 34 H T 0 5% i i
22 W X8 0 JHT- 248 PR 458 05 1 YR T AR

TS Z W AT 5 AL B 4 (pre and post-treat-
ment) : FH L2 M 0. 2.0.4.0. 8 mg/mL 1 L-15
BRI 4 h, # A& 8 mmol/L CCL K L-15 %
FEME 4 h, HH S EREZH 0.2,0.4.0.8
mg/mLiY L-15 5 HWH 4 h, B AL 100 pL 5L
1 mL,24 fLARWCEE BW . mija b 384 T 0F R
BP0 O B 40 Mg 45 05 /9 TR RGO ) R
EH .

PLE L-15 B398 1% S/P M1 5% FCS, &
MR 4 NPATER 4 R ER 96 fLAUH
TG I 20 6 9E 7, 24 FLAROH R I 2R AR AR B DL R
CYP1A #fICYP3A mRNA ik,

1.5  4HRRTE 1A

M TG 7 WST-1 3K 57 & AR (38 = KA
YIRS . K B AR BRI ) 96 FLAR Y 40 A fin A
WST-1 %W, 4 fL 10 pL, K5 F 2 h. JH HGHE
PR S 5 4% LY W WL fE L K Ry 450 nm, 10 5%
SR AR R N 5 AT R = Duso
(REFEA) /) Dysy FREZH) X100%

1.6 EHERFNUE

WS 45 40 Y 4 i 3%, GPT.GOT #1 LDH JH
AH I A I 30) & 0 E . SOD F WST skbo) 46l 5
MDA 38 i A% E H Z /R (TBA) 3 5E , BRAE T
AR ) U B T
1.7 CYP1A #1 CYP3A X R EEMAE

W AR i A B Hh ) Al KD CYPLA B CYP3A
SR AT b, MRS GenBank 1 CYPIA J¥
H11(AB048939. 1) Fll CYP3A J# ¥ (GU046696. 1), 1t
2 % 51 ¥, CYPIA (F1: TGACAAGGACAACATC-
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CGAGAG, RIl: ATAGACGACAAGCCCAA -GA-
CAGAG); CYP3A (F2. CTCGCTTCTTCTTGTG-
GTCCT, R2: CACCGCTTTATTTCCT-
TTCATC), M 8 ) & &K 5 Bactin JF 5
(M24113. 1), & i Bactin 5l ¥ (F1. GT-
CAAGTCC-GTTGAGATGCACC, R1: GGAT-
GATGACCTGAGCATTGAAGC), FiASIYH F
T HEH AR AR A R A F A L T 0 R BEo 150~
173 bp. Wit 4 i &b B AL 9 631 40 i . 2 B RNea-sy
Mini Handbook (QIAGEN 2~ &) v Bl 4 A iR 5 &
FEULE RNA, Dyso / Dogo IRAFTE 1. 8~2.0 47,

e SYBR® PrimeScript™ RT-PCR Kit (K
i# TaKaRa 24 "D UL, #64T RT KL 285 BA
RT S W R 5 A ik 7 58 B 5 PCR, 2¢ 6 4L By
SYBR Green I, W 14 5:95 °C 3 min,. %R 5 40
AMEI (95 °C 15 5,57 °C 60 s, FEARICFEDENEH) , 5t
Ji 72 °C 3 min. X5 2600 RN A 65~92 °C,
BEFFES 0.2 CHAFE 0. 02 s B2 bic 52 6 i, i fifk il
Lo TR S| e S . DL Bractin A NS XS
FN £ FE i Ce(E AT — AL B, LUK BRZH A 16 R
FeE, B 2 A kDT 4 CYP1A A CYP3A
mRNA X R IL &,
1.8 HEHH

FF A KR 21 SPSS17. 0 %4 4u, rh iy BA R K 7
25381 Cone-way ~ANOVA) b3, X AL 7R Z [8] i3k 47
KK, P<<0.05 XA BEMZR, P<0.01 £
AN E 2 IR I S AR ER R
78 (mean =SD),

2 HERESMH

2.1 ﬁﬁ%#&ﬁﬁwﬂﬂﬁ,ﬁﬁmﬂﬁm
1 &5 R R W, CCL, T B 40 M % e 2 3%
T%,%Eﬁéﬁﬁ’ﬂ 60.29% (P<C0. 01) ; i ¥ £ £ B
A BT 1) T A0 A 5 R B S T BR S AR F A 0. 2
mg/mL B (€ 2 W5 X A0 AF TS R AR OR B A,
At 2% > b $ A v B R 2 3 b I CCLL 51k
114 JHF 240 Jf 463 49
22 BEEKSHEXFMAMA GOT.GPT 1 LDH &%
E;un
Kl 2 g5 3 R, CCL, S 25 B 40 A 468 4 A XoF
HEZHAH F . CCL A A M 35 57 W Hh GOT.GPT Al LDH

HiALFRZ Pre-treatment B AbF4] Post-treatment
B [ )5 AL BE4] Pre and post-treatment
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oy
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AT III

CT GCL APS 0.2 0.4 0.8 02 04 0.8 02 04 0.8
Cul i [ 2/ (mg/mL) APS

* % x FoRl CCL AL M L4 P<<0. 05, P<C0.01, F [,
* P<C0.05, * ¥ P<C0. 01 compared with cells treated with CCl,
only. The same as below. Ctrl: IE # X} B 41 Normal control; APS
Ctrl: # R ZHEXT 841, F Al . APS control, the same as below.
E1 BEERZHEX COLRGEAFARE NN
Fig.1 Effects of APS on cell viability in
CCl, -treated primary hepatocytes

AL HE 4] Pre-treatment B 5 ALH4] Post-treatment
B i J5 AL B4 Pre and post-treatment

12
10
s 8 , .
S SIS
£ 4t &
s :

0

A

TTTTTT B
*
*
[TTTT T
*

[TTTH-

Curl CCl, APS 0.2 04 0.8 0.2 04 0.8 0.2 04 0.8

Cul 1 8 2 B/ (mg/mL) APS

N AL P 4] Pre-treatment B AL BEAL Post-treatment
® {7 A P4 Pre and post-treatment

e

Cirl CCL, AP%OZ 04 08 0.2 04 0.8 02 0.4 0.8
WL M/ (mg/mL) APS

GOT/(IU/L)

O.—Mw.l;u‘ox\loc\oa

N AL #E4] Pre-treatment B AL M4 Post-treatment
i 5 AL PEZH Pre and post-treatment
600

500
400

3001 % 5
200 : §
100 '§

OClrlCCl,APSOQ 0.4 0.8 0.2 04 0.8 020 0.8
Cul Eﬁf@%ﬁé}/ (mg/mL) APS

LDH/(IU/L)

T &

B2 #EEZHEXWCCLRGERFAMS GPT (A).GOT (B)# LDH (C)i&F MK %I
Fig.2 Effect of APS on GPT (A),GOT (B) and LDH (C) in CCl,-treated primary hepatocytes
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W B F AL, GPT f1 LDH EFH i 154
F.GOTEF & 2 5447, 5 CCL AL L, 3 Fh g i
PETE R 2 WE T AL B2 |5 Ab P2 R S Ab 35 28 R A
BT (P<<0. 01 B P<<0. 05),
23 HEEKSEXFHAMES SOD F%EF MDA &2
A

B 3A g5 w5 XYM L, CCL 4l SOD
TEME R 36. 7% (P<C0.05), 124 H % 1 2 Wi e
FJG > SOD 6 P T B Bl &8 22 0 i, 5 iy b 22 41 A
RiJG A FEZH 0.4 mg/mL B9 APS % i 35 42 = 40 g
H SOD &Pk,

K 3B 25 R . CCL 41 MDA & it He it BB 41 55
1A%, R W] CCL, Sl i 41 it ™ = 451 405 . 2 fff MDA K
AR AL, 24 A 3 Ak R XA [ R R b A

A

B i Ab B4 Pre-treatment  BJ5ALFE4] Post-treatment

25 8 ﬁﬁﬁ ﬂ‘}ﬁéﬂ Pre and post-treatment
= 20p =
= \
2 10 %
° \
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Fig.3 Effect of APS on SOD (A
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CYP1A mRNA/B-actin mRNA

0.0

Cirl 0.4 0.8

%ﬁg*ﬁ/ (mg/mL) APS

CCl,

o MDA B A 8 vk /0 JFF 40 1t A2 45 H: op s b B4l
0.8 mg/mL XTI 20 M iy PR 37 1 FAS W S, i JFE At 4%
Ab 34 MDA F i B F LT CCL 4,
24 HEESHEXBMEMETS CYP1A #1 CYP3A RiE
H9 82 i

JI-40 i %2 3 CCL i f5 )5, CYP1A #1 CYP3A
mRNA FIXF Rk & TR, 5 R 4 A 5T
W 28. 3% H1 24. 5% (P<C0. 05), 1M 5t ] 2 1 £ 8
YERIJG » 2 Fh I R 0 6T 2 35 1 S () R B T 4 7t
TE 0.4 mg/mL APS 4+ CYP1A Fl1 CYP3A %
ik E T CCL AL, RIAETE 0.8 mg/mL APS 4
HOCYPIA M E B2 B F & T CClL 4
(K 4A,B),

B

HiALBEL] Pre-treatment B J5AbPE4] Post-treatment

2.5 B {5 AL BE4] Pre and post-treatment
Z 20
s
£
= 1.0f, .
g *x
2 osﬂ

0.0

CtllCClAPS 0.2 0.4 0.8 0.2 04 0.8 0.4 8

Cul W2/ mg/mL) PS

HRZHEX coLBRGRAKAFHA+H SOD (A)F MDA (B)BI &M
) and MDA (B) in CClI, -treated primary hepatocytes

B

AL PEZ] Pre-treatment B 5 ALPE4] Post-treatment
53] ?ﬁ]}ﬁﬂ‘fiiﬂ Pre and post-treatment

121
Lof
0.8
0.6

0.4F

CYP3A mRN AN ik it
CYP34 mRNA/B-actin mRNA

0.2F

0.0

Curl CCl,

LM/ (mg/mL) APS

4 HEEZHEXN CCLBRGRERFHAMER CYPIA (A)F1 CYP3A (B)RIEM M
Fig.4 Effect of APS on CYP1A (A) and CYP3A (B) expression in CCl,-treated primary hepatocytes
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A IEH X BR 2] Normal control; B: CCli 4B 40 CCl, treatment; C; % fE Rij AL PR 4H (APS Jii & ¥ £ : 0. 8 mg/mL) APS pre-treatment

(APS concentration:0. 8 mg/mL).

B 5 BEFARESWE(200X)
Fig.5 Morphological observation of the hetatocytes in vitro (200X)

3 iF i

U AR (CCLO) 5t A A 8 J2 B i O JH 24 ) i 18
DA R AE AL A5 o i i FH B BB AR, CCLL 78 T
A 20t P450 2E1 AR 4R = & 3 H 3
(«CClL) A WHEAHME (- CCL) it H AR
FEAMIECCLOO O, FEM A RS W
AN AR BT 5 G L SOl AR BT AL At R R B
P 3 25 1 A A L 0 TR AN 1 45 A R o B D
N 7L 3h 4 A 2 AR £ 28 Al B X CCL A TR
O, BRSE B L CCL, n] E A 85 BT (40 i) ™
P07 20 B B 3 5 1k 4 G L LDH K RSN AT GSH
B R, JF LI S A i A5 Ak 52 7] R
A58 45 Al R L CCL, 23 5] 88 20 B 3% 1 10 5
F ML GPT.GOT #l LDH K 4hit,

GPT.GOT F1 LDH A JiF 4 Bl J2& 75 451 43 1) 28
FE bR & A7 A T I 200 I 2% P9 %) mT 3 P g, L0 M AR b
S e JEF 240 b A2 45 45 A . CCL B0 T 4 i 463 43
£ e B30 375 1 4 R L A0 ML PN X 3 e VR o
Wm0 )5 . GPT.GOT #
LDH K & B i A 4 i 55 5% W, SOl 20 i s 57 W
GPT.GOT A1 LDH W i & FH . B 2 H
A PRI L A0 EE R h GPT.GOT #1 LDH ¥ 1 &
F AR . A D 0 o L 40 R L AT B
PR A7 98 53 38 4 D00 3 £ 4 L ok 55 L e 6 s 4
fRAERA G, R R A FLEh iR N B 2
T A 4 B B 0T AL PR B A RS Y o A R
1 235 SR 0 DA X /N BLR A 5  R —

2590 A Ak RE 1 AE IO b ke AR Y

XoF L 20 ) 1 F 5 2R WD 8 R 22 R B B AT M R
SOD F iy & 5. DI B 1k R S X 48 B 25 74 1 431
B AR E R TR R, EEZH A
[F) 7 32 b A0 ) CCL At 43 4 =2 B0y iF 4 i b SOD
TEPE TR A ST A B, B R 20 0 BR % 1 9 ML A
ML RE ) B m v R Al SRR L R T
eI, B EE 228 ) BT A0 M AR B VR R S W B B il
FERE S MR JERE 147 %

JIg Bt i A A 2 CCLF i 1Y 238 hn 2 —  H
FE Y MDATEA N T 54V Ky 7454
TE BN 52 65 W #F — 20 10l O 200 P R 285 4y, DA) okt 5%
St I R B B 4 M Az ) H R R T, CCL
TEA M ACH S Z Fh F i 2, X2 [ R R A 5
MDA KA, BZEEPI s g R R, 5 1€
FEHCY ATl MDA (1) b S, 488 B 5 52 30 3
20 7 R A 4 FH S5 LT ML B J5i 3k 480 Ak A FH A 4000 41
Aok, AR 45 HE R L CCL AT i 25 58 i 4 41 i
MDA ) & 3t . {208 40 it B o 5k S 1k o5 16 22 i A
FJE MDA BYAE B W 2 s i, R i 2 0T A
e CCL 51 /Y 41 288 BT id F Ak .

2l 5 B R 0 45 T 23 5 B 2 B AT
AP E T . B 1 S, Ak BEZH A0 B TE
TJE A #E 4, LDH f1 MDA & & 76 /i &b 3 0. 4
mg/mLZH i e A%, [8] i, Fii AR 3 0. 4 mg/mL 4t
SOD # 5t 8 T Ho At A B4 L 3% W 8 1€ 22 0 o 8 T 44
1 B TR A L IR T AR T 2,

4 5,2 PAS0(CYPA50) 2 — 40 45 ¥ A Sh BEAH
ORI R R i TR 4 5 1 ) T, 2 B o A T E .
90 Y6 LA 1 19 245 1 0 B ) AR 538 1S 26 300 ok JHF R A 7l 7



108

o gl K

AR P450™ BT R, CYP B R 45t CCl,
e U, CYP2EL X CCL, 7E 1 Py 14 A8 38 v e 06 4
P E A, Kose U 78 X5 /N B BF 58 b, & B
CCL, i S A B AR N CYP BTG ) AR T 1IE %
X4 5 Yokogawa 45 Al & 3 /1N BUMF E 2 5% 7F
CCl, 24 h J5 ,H CYP1A Fl CYP3A ) mRNA A%}
FIk i i FEAG; S5 RS # H Western blot J7 k&
AT B, CCL B4 Ja /s BROHFIE b CYP3A & &
B RRED BRA P R, — 2 &R CCL 5l
 CYPIA & i TH " AL, A W5 i i CCL,
AE 175 3 90k EL 41 i U8 40 it ik (MCL-5) ' CYP1A1 M
CYP3A4 17355 ; Bastien 220" B 5% 1 & 0 A [6]
7B ARG IR B2 11 CCL X R 3B 43 il 3 1 5 ) AN K, 5
REfdi JIF 20 40 A5 26 CYP2E W S Fhi. i s & 1
CCI, Wt by o A1 R 30 0 4 B €5 2R 0 T
KPS AT H 4R CYP1A Fl CYP3A & &R
B 7E 2459 FURTEE P AR ) A AR b AR R AR
SV, BER R K= sh W) CYPLA X 45 Fh #
PEW 5 IR % UL a0 TCDD % Bk 4E S 46 I 7K 3R 55 75
PR T R ) N NGt IR O i < I N
CYPIA 23 a3 (8 fa i ik 32 20 7™ S 8 3 5
CYP1A £ 3i5 B TR . CYPIA Al CYP3A
2GR 5 AR F )12, CYP3A T PEAE
b E #5256 7 RO M R Y . CYP450
Tk S 23k 572 25 ) Fh 26 0T 5 1 R R ) 25 SR A TR
FRme,

SR INEZE €7 T il i a7 1| DO N TR O
PA50 PTG 152 e LA K Ll 36 Ve 5 J5 R B 25 )
B A0 ELAE T T AE 50 F ACE M OF R & AR D, A BF
55 B, T 408 %5 8% 76 8 mmol/L #y CCl, i, FH
mRNA FXF 3 ik & B T R, 29 o 2 Ak 2R
J5.CYP1A Fl CYP3A mRNA # X £ E=HW 8 E
Fh. U HE R 20 AR S SR F A0 b CYPLA M
CYP3A H:P By ik . T JH- 48 s 9 19 CYPLA
CYP3A & &4 v fe Tk , 5 3G 5% 1 7 40 16 1) A 2
et

AW T 45 0 R, v 20 0 6 40 i B A R
PE L X R AR 4 AT BE R B B 220 Y b Ak Rk
UL B 5 CYP450 i i 32 35 4 ¢ 5 [A] B 3% B ¢
B WA Sy —F ORI 259 FH ok B 16 0 25 Ak 2= 1k

% 33 45
4 .
s £ X
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Inhibition effect of Astragalus polysacharin on chemical hepatocyte

damage of common carp (Cyprinus carpio)
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Abstract To evaluate the inhibition effect of Astragalus polysacharin (APS) on chemical hepato-
cyte injury of common carp, APS (0. 2,0.4 and 0.8 mg/ml) was added to the primary hepatocytes pre-
treatment, post-treatment and both pre- and post-treatment with the incubation of hepatocytes in the
culture medium with 8 mmol/L. CCl,. The morphology of liver cells was then observed by microscope,
lactate dehydrogenase (LDH) ,glutamate pyruvate transaminase (GPT),glutamate oxalate transaminase
(GOT) ,superoxide dismutase (SOD) and malondial-dehyde (MDA) in the supernatants were measured,
hepatocyte viability was investigated and the mRNA expression of cytochrome P450 1A and 3A (CYP1A
and CYP3A) in the hepatocytes were studied. The results showed that APS significantly improved cell
viability,inhibited the elevation of GPT,GOT,LDH and MDA ,and increased the SOD level in the super-
natants (P<Z0. 05 or P<C0.01). The expression of CYP1A mRNA was improved in 0. 4 and 0. 8 mg/mL
APS treatments (P<C0. 05) and the expression of CYP3A mRNA was upgraded in 0. 4 mg/mL APS
treatment (P<C0. 05). The observation of morphology also showed that APS effectively inhibited mortal-
ity of the hepatocytes. It can be concluded from the data obtained that APS exhibited protective effect a-
gainst CCl,-induced hepatotoxicity in fish,and positively induced the expression of CYP1A and CYP3A.

Key words Cyprinus carpio; hepatocytes; Astragalus polysacharin; cytochrome P-450; carbon

tetrachloride
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