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TWE: F41FKRE%£%K C0,50,100,200,400 F1 800 wmol/L) &y 3 7k 3 7% & H 4R 4 )R
RAIFEE M, R A )G, M B v N4 £ 5 C 48, L% Bt 48 (LDH) 7 %,
AURAEEERCHANTHEAMAE T 2824 h, N F @il AN LA (T-AOC) &
Jit H fK-S-%% %% B (GST) A0 T Bt 2 750 By B (B-ChE ) 7& £ DL X 40 fil 3 40 £ & P450 (CYP450)
G, HRRW,5RFm%EEE CHAMI, £ 100 pmol/L 4 4+ % C 7| & 41, fF IE 48 Ji 7%
MEEHTHRETCHAELA(P<0.05) ;MM NELECHEEMERFRPALEECWH ML
Mdg A, Bz 7 2% (P <0.05);%& 800 wmol/L %4 £ % C 7| & 41, 40 fii LDH J& £ & & 3 fw
(P<0.05) ,ERACHEAHLEEL N, FHEHBEHE = MG, £ 50,100 F1 200
pmol/L 4 £ % C 7| & 41, 4t T-AOC # /7 ,GST & & ,B-ChE & {: fn CYPAS0 4 & £ % A5
(P<0.05), 4 fig fft & Fo i B (L B A 3 R (2 2 U 4 4 & C 5| & 4 400 Fn 800 wmol/L ki, 4
fif, T-AOC & J #n GST & M PR 4% L FraR , 78 1k 41 48 i 55 37 30 o 7 Jm 22 50 ~ 200 pumol/L ]
ERENELFCTURSERFEAMEK, HEAREFE L RE@RORALKT,
KR RERE; AL C; @ EM; AN BRIIESK

FESES: Q954.6; S917.4 XEkFRERD A

Y C RPN LR (ascorbic acid) , 24k
S e o o LY I AR N R R S =l i
U R AR A SRR R IS e AR 2 C R
SR AT TR bR T ESRIIRE, M
H— R AL R S e s i 0 ) iR & C ol
PEHEA AR, SR S LR AL a i RE ). K
T RIMIT IR I R B, 4E AR R C X HLAR 20
H R AR F O % 2 400 1 e R A B B A
Jio 4EE R C A B IR 258 1 DNA 1 48 Ak 4ii
i, AR5 RS T AN A LA, AT LARE SR/ LA B
TESERHERIIE T TR AL RE T, 48 = 40 Y
WA T BR-S-F#2 i (GST) \ R & AR A
i (AST) 354k . 4irE 2% C W] LA 5 HL60 4y
UO e RE ) THBRAEME N 0 B G, 1S 4
i P2 IO I SR A A 3
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YA SR A IRAYHE N 0.1 mg/L, n] &
UMM N LR A2 R 17 , DIRE T BRRE RS, £k
LA 5 1 38 275 S T el A5 2 0 T D A
PR eR A0 i S5 T B e e K A T3 3 T T
JREIET . R, TR F C XA
IR RN A K TUA DU AL B a A BT 58 R
ARIE o AR ARSI 35 10 5 75 AR G JFE
AN KB AT R, e P 4EA R C AR IR R
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Xt A ORI F ST A LA 25 e D5 1T
REHIESE

1 BPR T

L1 R

FoA duafi i (Sigma 24w ) 5 38R A Ot B A
MR KGR (DMEM) (F-12 ¥5 55 G4 i TG
Ca®* Il Mg** B PR 2% vh 3R 75 W (PBS) \0. 25% [
fiti T 455 % (10 000 TU/mL 3 % 44, 10 000
IU/mL 4% 75 &) & W #1557 ¥ 8 5 GIBCO
BRL( Grand Island, 32 [# ) ;25 mL 7] & < 28 i 3%
FeM .6 FL K 37 e A0 96 L 40 B 15 5% M 2 W B
Corning , Inc ( Corning , 3£ [H )
1.2 FrREZRRafE RIS

A4 XU 217 5 35 B LS B S vk
Pl S B AL A TR 2 21 /N He (G S
BT 4 H B T 5 A WPt PBS I iR I
3 ~5 min, 5 % PBS, ff fI A& XS HY PBS ik
2 ~3 WK A SUHRBT K 1 mm’ KN A U5
HeFP ) 25 mL WE S AR I D, R 2 2R [E
HEJE A 15% Jif 4 1M, 100 mg/L XA #Y
DMEM/F12 i 3 mL 178555, 5 3 R4
—WRIEIRW o S WA KR

T E AN B TR LS 2 05, T 0. 25% [k 1 1l
FEF IR T AL 5 min , A M35 A9 55 7R R 2 1R
16 AT BN ANBIR S AR5 W2 4 MR 5 W T
10 mL B 2L T 4780 (1 000 t/min) , 2.0
5 min, 25 bV & BHA TR, A PBS W 5020 1 2
W (1 x10°/mL) . BL— % 20 M = 0. 4% &
WA AT AT RO T 55 20 M A7 15 2R [ 4 A7
(% ) = T M5/ A0 M S8 < 100 ], 73 3%
11 90% VA bRl F 5. BT PAS vE 4L 1T
2 i T A R £, T A R, Y 4 i 80%
W, WAL F R 2 ise
1.3 FERMEMEGEER C LIEBIRK

W 5 % g 1 DA O 200 A o) BRER  (1 % 10°/
mL) HEEFE] 6 FLANL RS SR MR b, 24 b 5 R0
AR S50 40 A1, % BE A Ak 2 FH R0
TR, A FREA MM S A AR FE4ELE R C 1Y
IR, A C U B2 43 11 50,100,200 400
F1800 wmol/L, B~ AL FRAL A1 6 NH R, X IR
2 A PHLH o 3 v B AR R — B, fE 5% CO, 5%
R, 3 R — UG IR 15 6 fLlh

MM 80% ~90% Rl I , 73 il WAL 46 4% 2H 40 Jfd ]
T M N 4E AR R C R FL R I A
(LDH) f7& 1 .
1.4 ZApiE R

M A CCK-8 ( Dojindo Laboratories,
Kumamoto, H %) J5 12 3k 73 #r AT JIE 40 i 15 5 17
B BT ANR A S SR A 0 ST
A R (5 ~10) x 10"/ mL ] 805 96 L
RS FRAL T, 7 25 C 5% CO, K F#M b K557
48 h J5 , R EE IR, IR AR S AN 4E AR R C kB
(0.50,100,200,400 #1800 pmol/L) f) BE IR
BEF% 24 h AR AV 6 DS ARG BB
LA 10 pL CCK-8 Kb P4k S F 4 h J5,
MK 5 8 b BCH B R Ak, 0 22 2 e I A A
( Multiskan SPectrum, Thermo Scientific, 3¢ [E ) #
4L OD fH.
1.5 HEHPEIRE

HE XU 257 HRE g K1 37 R h s
FRUFR A AN 5 0.1 mg/L S E HOHe B A B
FEWAREEYE T 24 h JF O A A4 R C At
PREAAE RS BR2H , B AL BAH &1 6 A WA
20 i D00 2 4 L b B SR A N SR R
1.6 $EHRNE

TR0 25 o WSO A, ROk B Ol 1 % 107/
L 2 AT, D 200 0 4 6 0 4 240 L, A 00 48 e
P4ErE 2 CH g i LRI A (LDH) Y A 75
P, SPUEALAE 1 (T-A0C) 7 AR BEH Ak S-5: %
B (GST) 3 ¥E™" | T Wt B 5l /K % ( B-ChE) 35
PRI B 20 i N 40 i € - CPASO (CYP450)
BTG 3R PASO R OR T K G 1k
(ELISA) & , W FIRUL A Je 0o, At fk i BER}
R (PED ) A0 (43R PA50 HT{AK (Biodesign 24
v ) AL IR AL AR, TR AR A 8 B BT ) AL i AR
DUAE St , P15 B B ST WD AR IC M AR i (0 R
PA50 $T{& ( CALBIOCHEM /A ) 45 &, & Wi 4t
E—UE—BEFR TR L B Y, 48 6 S T A
AXTE 450 nm P I E WO, Sht e L RE
BN SCATERSE ST NI (25 C) , B34l i
VRV 1, 8 SO A AR A RO A, RS
0.01 i, —EHAARE T A6 (U) o I
FILLZ 2R 1 o B R 2 M s 2k
PL b8 br iy 10 & B ELISA 4550 & B R&D
systems (&[5 ) , HAR 40 [ 1 50t il AE 4 LA
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FEH .
1.7 #iEsiE

IR TP 2 % £ B ifE iR (mean = SE) 3%
715, Ji SPSS 16. 0 Gt #ff 40 B AT BN 3 5 2543
#r ( One-Way ANOVA) Fil Duncan [t £ & H %5,
P <0.05 FmRZEFTLE,

2 4k

2.1 #4%E CxERATAELE M

XTI, MG R PR R C Rl
100 pmol/L I}, 20 i 1% 1 2 2% F+ & (P <0.05) 5
oA R C 5 800 wmol/L B, 4 il 1% M i
FHIEL(P <0.05) 5 4E4E R C Fil & 50,200 Al
400 pmol/L B, 4 ff I 1 5 % B 40 TG W % 22 =
(P>0.05), 5100 wmol/L 44 2 C 342040
k., 200,400 1800 wmol/L ) 5k £H 114 200 Jifd 15 -tk
EREML(P <0.05) 41 G PRl Sh 4t AE & C
W B2 B3GR (A 1)

120
100 .

HNIEE / %
cell viability
£ 2

Do
(=

=)

0 50 I 100 ‘ 200 ‘ 400 l 3800
YA 22 C / (umol/L)
ascorbic acid
Bl #43R CATREAMEEERIRMm(n =6)
IR ARG R 7R 22 5 .35 (P <0.05) , Al [A] /1
BHYENFREFALE(P>0.05),
Fig.1 Effect of ascorbic acid on
hepatocytes viability (rn =6)
Bars with different small letters mean significant differences( P <
0.05) ,and the same small letters mean no significant differences

(P>0.05).

2.2 ERHBEHBENEER CZETK

SR INGEA R C AR L, 40 B 55 52 P s
A= C J5 , SR mA AN 4EE R C Y& it
BERE (P <0.05) ; 4454 R C B INFR &l
200 F1800 pmol/L i}, i N AR C it i3
mTHEAM AP <0.05) (& 2), 7E 400
pmol/L | &2, AN N 4R R C Y& & B
TR MYEA R C HH B FH KT 200 F1 800
pumol/L F| &4 (P <0.05) ,5 50 A1 100 wmol/L
FI AR TC 3% 22 5 (P >0.05) .

MPAGEAERCEHE/
(ug/mg prot)
O O i i = N
'm'qs'cxbo'o'mlpbxbob
o

ﬂﬂ

50 100 200 400 300
#EAEZEC / (umol/L)
ascorbic acid

ascorbic acid concentrations

E 2 %43R CXIATAEAAE R

HER CEFERZIE(n=6)
HIB I ARG B 7R 22 53 W35 (P <0..05) , # IR /)
BY R EFARE(P>0.05),
Fig.2 Effect of ascorbic acid on intracellular ascorbic

acid concentrations(n =6)

Bars with different small letters mean significant differences( P <
0.05) ,and the same small letters mean no significant differences

(P>0.05).

2.3 FERBTREZBE LDH jE T L

1 0 25 2 20 L LDH 36 4 of i i 4k A R
C X AR 2 BTl RE A 52 Mm , 25 SR AN 3 iR .
HRWIMAEAR C AM I, ARG RR P4 LR
C i hn s py 34, 41 LDH 35 V£ 52 3 2 1) i 4
(P>0.05), HX4:4 2% C 5| 4 800 wmol/L
i, LDH {& P TR 2 (P <0.05)

S 10

E 208

£Z 06

S ®

%S 0.2 ﬂ
Z 0

a

—

0 50 100 200 400 800
Y42 2C / (umol/L)

ascorbic acid

B3 4R C X4 LDH F R0 (n =6)
HIEE EARA R NG S RER R 22 5 3 (P <0.05) , Af [l /)
EFFRRZERARE(P>0.05),
Fig.3 Effect of ascorbic acid on intracellular
LDH activities(n =6)
Bars with different small letters mean significant differences( P <
0.05) ,and the same small letters mean no significant differences

(P>0.05).

2.4 HEHPETERESRE T-AOC
GST &MWL

T3 A 5 A R4 B T-AOC #1 GST i 1
SRV AT IR 41 e 1 BT AR AR T, A5 R W
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4 i SXTRRAIAH EE, 0,100 F1 200 wmol/L 4
A CHIEAA N T-AOC B & & (P <
0.05), 50 pmol/L F &4t 2 C 41, X4k
A2 C U N4 100 F1 200 wmol/L B, 44
Mg doE i s, AP A LR S, 25 8
E(P<0.05), B4 C HHk A 400 1 800
pwmol/L I}, 41 i 1) ST A AL BE ) 2 I T 100 1
200 pmol/L F|4 (P <0.05) (K 4-a) . AN
WEZEH GST & PERY 22 a5 41 s T-AOC 1y —
B AR R C BN P3G R BT R
JEFAR(E 4-b) o S5XFERZAH HE, 0,50 100,200
400 1800 wmol/L #A: K C 441 iy GST
PR E S (P <0.05), 50 pmol/L 44 %
C FIAIFHEL, M 4: 42 C (Y75 100 A1 200
wmol/L fif , GST J5& P4 i 244 25 (P <0.05) , 44k
HZE C U E Sl 400 A1 800 wmol/L i, GST i
5 0 1 50 wmol/L 7 & 41 AH Lk TG 1B % 2 5+
(P>0.05),

0.14
c

00 . b ﬁcﬂ ab ab
S p AL

control O 50 100 200 400 800
YA EC / (umol/L)
ascorbic acid

(@)

cooo
SO =
S 0o N

T-AOCYE / (U/mg prot)
T-AOC activity

DN W Uty =100
o
o

GST activity

il

control 0

GST#EH: / (umol/mg prot)

50 100 200 400 800
Y42 C / (umol/L)
ascorbic acid
(b)

E4 HEH CFAELAE T-AOC(a)#n
GST(b) iEFHERIRM (n =6)
HIB B AR RANG 68 3605 22 5 38 (P <0.05) , AT/
BHYENFREFARE(P>0.05),
Fig.4 Effect of ascorbic acid on intracellular

T-AOC(a)and GST(b) activities(n =6)
Bars with different small letters mean significant differences( P <
0.05) ,and the same small letters mean no significant differences

(P>0.05).

2.5 B H®HME T B BE 4 B B-ChE & 1% #n
CYP450 2T

T 5 4% 2H 20 Bl B-ChE 3 % Fil CYP450
T HORA A0 R R R RE D, A5 R WA 5 PR
XL 0 wmol/L 44K C Fl 4 A7, 24
etk R C 4LE R & 2 50,100,200 Fil 400
wmol/L B}, i Jfi B-ChE 3 1k i 4 & (P <
0.05); 444K C 41 % insfl & 2 800 pmol/L
i, 4iiffd B-ChE {54 JC i %284k (P >0.05) {H i
FMTHELEAER CHIFEA (P <0.05) (A 5-
b) . 4l CYP450 & A8k an &l 5-b s, 5X)
HEZHFNO pmol/L 442 C FlFE AL 44 % C
FE R 50 wmol/L, s CYPA50 & & JC i 3 22
(P >0.05);4i4 2 C 573 100,200,400 F
800 pwmol/L, 4 it CYP450 & & B E T (P <
0.05) , HiXx 4 PMFEHZ A A CYP450 & & 0 i
X (P>0.05),

b o, b

2 b H 1A

control O 50 100 200 400 800
Y42 C / (umol/L)
ascorbic acid

(a)

=N
SuUuocuo Lo ulo

B-ChE#%1: / (umol/mg prot)
B—ChE activity

80
70 b b 0
60 a b

50

a a
, 40
2 30
20
10
0

control 0 50 100 200 400 800
44 C / (umol/L)

ascorbic acid

(b)

B S5 #HER CXATAEZHAE B-ChE(a) iF R
CYP450 (b) 2 E2HI00 (1 =6)
HIEE EARARI NG S RER R 22 57 3 (P <0.05) , AH ]/
HFRFRRZERARE(P>0.05),
Fig.5 Effect of ascorbic acid on intracellular
B-ChE ( a) activities and CYP450(b)

content(n =6)

CYP450% & / (ug/mg prot)
CYP450 content

Bars with different small letters mean significant differences( P <
0.05) ,and the same small letters mean no significant differences

(P>0.05).
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3 g

3.1 AR CHMEERKMZIER

20 5 5 R AR S A A K 1 o ) R
Z—  ANUAT LA 25 240 4 (4t 5 5 02l 200 i 2 <
T HE B BRI BT, 3 T AR R A A A R RN
HIAEAEIIR o B5 3R R 35 43 FN A8 0y b S5 A Py
IR RSN B AR R DL R o b, iR 4
TERE SR TP NAS I — 2038 TR B e AR K K kA
ARG B, A 1A S0 3% 57 20 8 B — A B4 IR
Ao HET, E IR Z 2 F 1) 1 57 & Fb
FSYHL (HIZIRIK 0 SR A AR S s 7R A
H2AFBAE A SR KO, X 202 K 4 M 7E 1
Frid B G B KT T R, T PERRAR, 2 BUE AR
M, AR AR SNSRI R b, i A — 2838 S I ]
DAGE R A A K, B8 oo 40 B %) BTG R . FE AT B0
WOk IR, ERE SR A AN ISR R 100 wmol/L
AerE 2R C, 20 M e A 250 e Wi % 5% v e 4
AR C GRS, — TR A gEE R C
BN O R Ya s I A 4 o = O G 1 O
HEREAEFREM; 73—, 44 % C AL
1o A HELAE AR AP 35 77 PR v L B8 R T, B e
LR TR 52V 8 s 40 M (e ) o (R Al
RIH YA F C 17 200 wmol/L i, 24 ffd
WAEAR C FTEBARARTARBMAEAER C4, 1
SRS PR T B AR TR IR BT, 41
W ANEAE A 2R C R4 A0 B 575 57 P (E
ToRIRE T IR B TP . 2k 25 Rt £ 1
TR S N4 A FR C 6 A - 8% 1% 7k 0 48 A 9 1k
HH BRI, A I B, Yt
F C M R 800 wmol/L B, 4 i 1 P b 2% %
1%, U R R A 4EAE R C B T AR K

A b LDH 5 14 2 4 & I 40 it 2 g i =
BLARPR . AOMLATTE | 40 A IS PR S IR B RO T
MR, 1 5 P LDH. 19 s /K S B 42 5 41
B A% A B 0% i b LDH 5 41 fifd B 2 13
SUIAR G, LG P/ NIRRT 240 B P 4R 0 R 11K
S PN A8 0 T L I TS PERAIG, XS A A L B A
S B N R AR R I A A s T AR R 2
FLER(LD) , 1 LD A% £ 822550 20 Mo it s 46 1 , 3
iF LDH {14 &5 LA Bk 2 43 19 LD, A itk ,, LDH
TR SN A5 A AL P R DI RE , R4 AL Py LDH 7y
TEVERLGERRAE— KT . EARIR P 4 R

C B JE 4 50 ~ 400 wmol/L | & B}, LDH A9 1§
P JG 535 A5 Ak, (HR 78 35 70 4 800 wmol/L £, %
EURTE S = T O R N N i SIS R 8
PR ROk A A M FR kR . DL, W1 2E A
B IR LR 2 C U N ) R 9 L AE 50 ~
200 wmol/L, ¥ JIF I 40 it 9 412 A= 1< A/ F e 4r
TANNETTA %% i\ Jg7E A 326 5515 40 55 J7
HIMA 50 wmol/L 4 2 C n] LLIE & 32 5
ANHAFTG 2, B AR LR A B3
3.2 fHEE CHBERMMEER

B-ChE J& Tl LB gl 26 ™ 3 2 A7 46 T
JHRE A, 58 5 A LB R SR RREE G, IFRE K i
VPR K MR G, i s (kA 1Y
R LA B A E R, el LRk VR A ALK 32 i 38
a5 B A kR e ™, A A R 5T W, B-
ChE 3444 12 #E 20 M A K B /E R o A B9 485 3
T TEMBE TR P s I — @ R E A 4E A &R C
AT LU R4 i B-ChE B35 , 1088k 1 o fi
SRR AR T T O R IR R , V6K 5% 4
P s H 2 Y4k A % C 97 800 pmol/L, 3%
TG 5 TG A 2 4L A3 M 1D 30 o 40 A
B Pere T 3R, 45 S 5 A0 MO A 45
—F

CYP450 il 2R LML A sk S0k f
TN ) R AR A B T E R
RSN AT LIS CYPAS0 % 2B AL K i )2
NF, T B 7 P FEFAS Y N TR ) 5 (4 SOD) (1)
PR HIZE B0 AR E I AW, % T R
Y R S Ra A LR 1Y AR 2 D R R AR Bl
W a2 4 e AR A0, R B i YL
CYP450 fifi A AW N EY FhEm )
AT RO Y B e &
B, 4.2 CYPAS0 TE M40 G W ffe 7 1) B 22 1
T e HL, A XM CYPAS0 24 Bl 7
e F R SR R R AR AN S . AR
K35 BLISA 5 B8 T &7 s i sa F AT
ALY CYPAS0 F5 i, Z5 L], 4R % C W] LU
EHE AN B CYPASO &5, s 4 i 13 Bk
T HUAE Ji. A 76 800 wmol/L | it 4 40 i
CYP450 &t FTIF, X 5 HE iR AR —3%,
FLRJR R A 5t — R0 07

RS ) 28 0E W, 7T SR AT LS| O 4
AL e A e B 1 Pl T AR
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THEER C XA E AL RE ) s, S5 2R 3% (6] ZtEwg, guliss, IhPrfe, % 4E4: R C Xl 1%
B 24204 2 C AY55) &R 50 ~200 wmol/L, 41 g i) Claris fuscus 41} 1% Y570 L35 P 5 82w [ ]. &

Ny o . . e RLLAE e G 75 _
BRI RIAE ST R W5 1 P HERE S IR, 0 MRS FLVFISEIR, 2005, 44(5) +75 ~63.

e . . 7] BALLB A, FAGNAN M S, DOBRINSKI I.
TR AN AR Rt [T DAL B A, FAGNAR M S, DOBRISHL
N, etermination of acrosin amidase activity in equine
C iy Jy 400 F1 800 pmol/L i, Hoic 4 AL AE 73 | S
N2 S el e e . RSN spermatozoa [ J ]. Theriogenology, 1997, 48 (7 ):
FEAG, UL A Ay A R C it E AL g 1191 — 1198
7, Jt o PO 2 t
JIEL AR, ANHEA RO BRI U E A B [8] PATRICIA G, MARCO V,ELVIRA G. Vitamin C
o XAREER YRR C MBI O E protects against in vitro cytotoxicity of cypermethrin
T UM AE F BIIRRE ), i 2 A R C Al X in rat hepatocytes[ J]. Toxicology In Vitro,2005,18;
g NERTIPS i ) 0B == N 1) = B e 13 -19.
P AL 0, NN AR R (9] KATASAVVAS N,CARCAMO J M, STRATIS G,
TG, A Al fE R4t 2 C 1/ —FhPi & et al. Vitamin C protects HL60 and U266 cell from
. R . - ic toxicity[ J]. Blood,2005,105:4004 —4012.
M), TTRLE IR F O R ok unenle oviely 1. Blood 2005, 105 Aont .

. T ’ e b
YA C HARS A REAE A, Msss 1 40N Ay :

NP R e o BOEGER W. The effect of trichlorfon on
PrEALRE ST o AR IE B, 400 wmol/L () . . .

Q‘ A NN . N . acetylcholine-sterase activity and histopathology of
ez C USRI — AR YT, A2 B I I cultivated fish  Oreochromis  niloticus [ J ].
V- A it == > Lol S . .
A PRS0 41 i 3 {E \%EJ:&FCIET HE ) ﬁﬁ%ﬂi& ) Ecotoxicology and Environmental Safety, 2007, 68
e, BEHTIZR 0 T BE 5% 0 T A RS (1):57 -61.
WAFE4 R E B — D EBR, Wi, &858 1A [11] KUO C M. Effects of an organophosphorus
NI EE SR AR I 50 ~ 200 wmol/L 5] &= #Y 4 insecticide, trichlorfon, on hematological param-eters
M2 C AT DI T T U 200 B 58 4, 138 00m &40 B 1) e i of the giant freshwater prawn, Macrobrachium
MRES . rosenbergii ( de Man ) [ J]. Aquaculture, 2005
383 —392.
_ [12] HONG X,QU J, CHEN ]J. Effects of trichlorfon on
S .
progesterone production in cultured human granulosa-
[1] HALVER J E,ASHLEY L M,SMITH R E. Ascorbic , , 4
. ) ¢ coho sl 4 rainb lutein cells[ J]. Toxicology In Vitro,2007,16:1 —7.
(! trout
ac1d fequurements of coRo satmon and ratibow tro [13] CHANG C. Trichlorfon, an organophosphorus
[J]. Transaction of the American Fisheries Society, . . )
insecticide, depresses the immune responses and
1969,98.762 - 722. . . .
resistance to Lactococcus garvieae of the giant
[2] MAZIK P M, BRANDT T M, TOMASSO J R. . .
freshwater prawn Macrobrachium rosenbergii [ J ].
Effects of dietary ascorbic acid on growth,caudal fin Fish & Shellfish Immunology ,2006,20:574 —585.
development and tolerance of aquaculture related [14] YEH S P,SUNG T G,CHANG C C, et al. Effects of
stressors in channel catfish [ J ]. Progress Fish an organophosphorus  insecticide, trichlorfon, on
Culture,1987,49:13 - 16. hematological parameters of the giant freshwater
[3] PACKER L. Protective role of vitamin E in Prawn , Macrobrachium rosenbergii (de Man) [ J].
biological systems [ J ]. Clinical Nutrition, 1991 ,53; Aquaculture ,2005 ,243 :383 — 302.
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Effect of ascorbic acid on hepatocytes viability and antioxidant
capability of crucian carp( Carassius auratus gibelio ) in vitro

XU Wei-na, LIU Wen-bin* , SHAO Xian-ping, JIANG Guang-zhen,
ZHANG Wei-wei, WANG Ying, ZHANG Chun-nuan
(Key Lab of Aquatic Animal Nutrition and Feed Science of Jiangsu Province ,College of
Animal Science and Technology ,Nanjing Agricultural University ,Nanjing 210095 , China)

Abstract; In the present study, the effect of ascorbic acid on primary cultured hepatocytes viability and
antioxidant capability under trichlorfon stress were investigated in Carassius auratus gibelio. The hepatocytes
were cultured with media containing 0,50,100,200,400 and 800 pmol/L concentration ascorbic acid. Cell
viability ,the changes in hepatocytes lactate dehydrogenase ( LDH ) activity and ascorbic acid concentration
were assayed. In addition, cellular intracellular total antioxidant capacity ( T-AOC ) , glutathione-S-ePoxide
transferase (GST ) and butyrylcholinesterase ( B-ChE ) activities and cytochrome P450 ( CYP450 ) concentration
under trichlorfon stress were determined. The results showed that hepatocyte viability was significantly
increased ( P <0.05) when cell was cultured with 100 wmol/L concentrations ascorbic acid in vitro compared
with control. Cellular ascorbic acid concentration was significantly increased with media contained 50,100,
200,400 and 800 pmol/L concentration ascorbic acid. There were no significant changes in cellular LDH
activity with media containing 50,100,200,400 pmol/L concentration ascorbic acid. But LDH activity was
markedly ( P <0.05) increased when ascorbic acid concentration was 800 pwmol/L. Under trichlorfon tress,
the cellular antioxidant capability was increased significantly ( P < 0. 05) at 50, 100 and 200 pmol/L
concentration ascorbic acid treatments. In conclusion, ascorbic acid facilitated hepatocytes viability and
function of anti-oxidative stress when cells were cultured with 50 — 200 pmol/L concentrations ascorbic
acid.

Key words: Carassius auratus gibelio; ascorbic acid; cell viability; oxidative stress; primary cultures
of hepatocytes
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