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CCl, Xt 2 AT M s DNA f S HERA K
Xt CYP3A H [F 3R ik B9 2

— 1,2 1,2 1,2 | 1 W 1,2 %
gﬂﬂﬁ ’ 3%’ 5‘5 ’ 7}:—'{:%% ’ T}%/\ ’ E)Et/f?
(L. A E KR 22 0 58 B 3R K il F 52 H O, Al 3835 7K Ll 0 ol 5T 9% ) A 2 s SE 30 %5 VL0 G4 214081
2. P E KRR R B ST B R K M B 5 P 2 G g 2 B E BRI SR IR L VLR B 214081)

WE: WAMH(CCI)EN—HEHWFEEN, S ZNA THAI DN FREERGER
PRAT 25 4 e o K L% 8 IR E B CCL, - e 7 7 (6.25% \12.50% 71 15.00% ,0.01 mL/g) f &
EAT B T2 h G, R R MR R R R AT AL SR B R ORI B R
2 CCI, %t Jif 20 fin. DNA #2015 5 [7] Bt K B 52 B 7% ot € & PCR LI & AF 4L A F CYP3A KK E
WA, ZREF,6.25%CCLIEREBET2h FHALMARELH KAWL HE, 5 fLF
BYEA LR ED W, CYPPAY MRNA XA ES5 XA BAML WA EEZR W, MEEER
SR Rk E M CCLE A 45, & . TDNA R 4 % Olive 245 % DNA #1545 47 5 *t B8
YA, BEW KA CCLAE R R Fram i ik ) 2 2 R W, 90 B 4 Ao ik s
SURFH AN ,12.50% Fn 15.00% CCl, 3 4k & % 5| #2 fn 3% F 4 7 % & 8 (GPT) fn 4 ¥ % & By
(GOT) X F# % ,15.00% CCl, ¢ B % (2 ¥ FL 8 Jit 2.8 (LDH) fn 7§ — B (MDA) X & 4 i ; H £
S TR AT A AT B A S R B AT AR B R K R B, 12.50% A1 15.00% CCl, 41 8y
CYP3A mRNA %3 & 8 % [E(%, % £ %50 ,CCl, %28 fF 20 fil DNA B4 &M 1EF , & S h ik
e B W, CClL gk 1 #) CYP3A mRNA %3k ;& CCLIE AR Z W A, F HENRF AEE
IHERKABANERL, A — W -5, SEZRRABETN XH M,

KA. 24, WA, CYP3A; £ E LK

HMESES. Q785; S917.4

P ALk (CCLy) & —F 2 H i B A T 8 7
HIAE G P, A7 3 0 U B SR AL T SR 2 e
S FRE AR AFAE 8 T 44l 3 0y i) S 4495 R A
HAR G L] 5 HAE A AR A v 7 A R Y I
PR B VIR ik 3 DNA B 0U4E 7 24 A1
b — 2T A Y AR 5145, DNA 5475 2 PF- A0 30
BRpY e ) — N EE S 20 4 80 4
ROR & e it R 1) BRC 240 i € e L Uk ((single cell gel
electrophoresis, SCGE ) , ¥ # £ & 5C 3§ ( comet
assay ) , A] 7E A4 L K P 4G I DNA 45 53 71 &
2,36 0] LA R O A A% b 41 1 s AL 4 A . A
AR B A ] DNA W24 mf , DNA {18 12 i

%5 H #5:2013-05-28 &8 B #§:2013-08-28

XEkFRAEES A

LERBOIR , 75 2% W9V R e i DNA 72 44
TR NE . 1E s RN, BBk I XUEE DNA J
Beli B GE # , &% DNA 73 1 i1 T 73 KK
BTN . UL, (8 DEO0 W il B Al L
FEALES RSN AT 4y ¥ 55 B B 5 40
Sk, 7 B S AN Oy S A I A% B BRI S Qe Wi
AWk DNA 1 2 B2 B9 — A Al L U&7
WO A St S AN R ST [ A 4 O R
e

5T 2 W], 4R L 38 AR O i T — 40 i 2 &
P450 fff 72 (CYPA450) 7£ CCLJIFt 45 & AE i 7 v e
BT oEEEM. CCLiEE CYP4S0 /A

BHWE : E R ARPH2 IS [ 74824542 (31200918 ,31202002 ) |5 VLR F 4R B2 34 00 H (BK2011184)
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W =W Be A b 2E (CCLy - ) JE T 51 R g 5
i AL, % R RO SR A — A E RN,
CYP450 fiff £ S 5N IE M (N EBEH R AR
D JHERSE) FAMEIEAL S W) (251 A= 5L
T AE) A, 40 A T 2 R LRI AR b, U
TR FEE . L PASO i RAE N YR bR, 7E 5
B R BT RO
A 20 R A R £ Y £ G S
Wi (EROD ) i 4 J iy & CYP1A W95 T 4E A X
LR KA P AR 25 55 15 Y i W R A o
T FE] P 3 75 T £ 0 4 0 8 20, R e JRUSE 12 4R
"] H ) ( Carassius auratu) JF 30k & 7 B ¥ 4L
(AHH) Ji 48 7R KR b Z 305 I 9 T5 Je o 1N
CYP450 [ b & i g Z WAL, CYP3A 2 5%
Tiig 7 7 50% LA I PR 25 9 i SRRt
J% CYP3A [ 33K AEAXT BRVF AP K ) B W TE & 5
BETE B AR B % 2 AP 0 T HLHI S5 A B 5L

RAF5E L)L @8 ( Cyprinus carpio var. Jian) i
SN G, MR TE B CCL ¥ W, 3 4 WL 58 1T 4 i
DNA i {5 K JIF 4 21 h CYP3A mRNA iK1 0,
SR 5 200 0 B J F VK R 23 1 AR W) 2R R SR I
THRE 2H 2L B 7 8 AL S5 46 A, 4R CCL X 38
JF 40 1 1 B PR SO AL 8 CYP3A SRk 52
el , Ay B 36 48 AL 0 19 S B0 £ 28 T JIE 952 9 AR
1 L

UM Tk

1.1 LIEHR

AR 5 K A B IR K eI B SR G
g ERETCHT 6 Ak R 150 g 4y, i FE T
TEH K R Ger,25 C A RALIRR AR 2 1K
1.2 FENFEMiEEHE

DYY-7 %% 8% i Uk AL (b 5t 8 — AR T ) 5
Olympus LX70 %5 i i3 45 il Olympus SPOT {145
F 45 ( HZ Olympus /4 A ) ; MK3 [ #5{ ( Thermo
/v #)) ; ABI-7500 7 PCR X (3£ [E ABI 4 H])
1.3 FEHBE5RHA

M S (LMA) 2 35 [E Amresco 24 ®] 4E 7, 4E
TAY( ) A B R 43 % ; DuGreen % 2 Je Bt
(10 000 x 7K ¥ ¥ ) Wy B T ATt 2 W) BLH0A FR2A
"] 3 CCL, (43 #r4h) W T [ 25 42 Bl Ak 2430 A IR A
A LA B 6.25% 12.50% F1 15.00% [t CCl, -
BE I W A N B J O (GPT) | 4% % 2 il

(GOT) \FLE& i = s (LDH) F1 4 — [ (MDA ) il
SERA & B T st gAY LR R A
R W] 5 S RNA il $2 42 50) & M 52 I 25 Ol i &+
PCR {71 &4 A F TaKaRa /47 .
1.4 ZWigit

CC1, -0 R 1 ¥ VR folE P 0] 2 2 BROAS S 36 5 i
ISR o of fi R R BRBE ML Y O 4 4L, B 4L 10
Fe  $mE 12 h 5 FREE L 0.01 mL/g(fA i) 7
a3 O — UMk I T S 6. 25% L 12. 50% A
15.00% (KB %, T [A)) f9 CCL ROt i i W,
Xof BEZH T A S5 AR B OE I . 72 h S, MS-222
JRR A , % 2H il S 210
1.5 40 R0 RERL FR ik

HF 40 JEL 8 5 T B AT AR, 2
ERTE , BUSE P ZH 28 - L, 7Y Hanks #)3E
o FIIRFBLBT K P40 1 mm® K /Mg, 100
H i W 08, UE R A B0 b, 4 C L1000 1/
min Z.0 5 min, 7 FIE WK, B Hanks & 77 )5
VKT DRAF AN SE 30 22 65 Wy Wi 4% 00 ) 11 2800 200 e 2
>90% ,

WA %% R Piperakis % 5 ik
BR AT 25 WL A4 (29 5 000 > BT 48 it )
50.75% 4 75 WL AR K S B IE WEIR A, 8T 12
FL A0 B SR MR 5 Y 0N B YDA b SRR R
3AE A ME N B, B S T S,
4 CIlE Ak 30 min, BT 353 F, M 7582 A B I il
MUKV BRI, DG, 4 C MR 2 h, FEANBLRR
VTP B R A, 2R TR KIS TR B T K P L KR
{5 A TE ] A PR VIR, VT R TR T 2.5 mm 2
FORIR, BEG, 5E#E 15 min, 25 V,300 mA, H
VK 20 min, HLUKES T B IR A TS ORI
4 CHEEIR M 30 min, HPORISE UG TR B R
Ko WLEEIE, i I 5dE  Du-green T AR, /EH 1
min, B YOG RME T W R, B EERE
WL 50 4~ 4l i, Comet Assay Software Project
(CASP,1.2.3 bl jliA) B 2 KR 70 M fF ot 17
BIG o, LR K (tail length) , Lo, pm; JE B
DNA 774} %5 4 (tail DNA% ), Toys , % 5 J2 56 ( tail
moment ), M., um & Olive & %f ( olive tail
moment) , Mo, , um 40 HF 45 45
1.6 CYP3AmRNA WRIZBFEAHWIMKALES
PCR £ E

AR AN BE I, F U B 4H 2, 2 B RNAiso
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o 37 %

Reagent B ] 5 48 11, il §2 5 RNA. R %5000
JEORHE T 5 RNA f ¥ i 451 , OD,,, /0Dy,
HIAE] 1.8 ~2.0 U NFFGHR1E. LA Oligo(dT)
N5 W) AT RT BB G i cDNA 5 52 2¢Ot i
PCR Jz i #% M TaKaRa 2\ w4 7 1) ExScript™
RT-PCR Kit( Perfect Real Time:SYBR Green [ )
PEAT o FEDIRR 5751 W) e N 2 B-actin 51 ) 53 )
HE#E CYP3A (GU046696. 1) il B-actin ( M24113.
1) 3R/ ¥ %)% H Primer Premier 5.0 #{Fi%it.

CYP3A 1y L5 ¥ .5 -CACCGCTTTATTT-
CCTTTCATC-3', FI#5|4 .5 -CTCGCTTCTTCT-
TGTGGCCT-3',

B-actin W I iiF 5] ¥ :5'-GTCAAGTCCGTT-
GAGATGCACC-3', T i 5| ¥ :5'-GGATGATGA-
CCTGAGCATTGA AGC-3’,

1.7 mMERERERGNE

25 20 A 70 B8 AL, 4 BRG] G 43 A 6 B 20 )
7 FErh 43 N % 2 g (GPT) 4% % 5% = B (GOT) |
FLIR M = (LDH) (N i (MDA) & &,

1.8 BrREfRIEF M
25 2H S5 Bl ) ok I Ak AE I ST B SR AR BT

JUE, PR R UL 5% M 25 1 s R AR Ak, JF B E T 10%
F SV B B K, R GE B, A
M4 ~5 pm Yl H E(IRARKRILL) B 8,00
PR E OB T .
1.9 HESH

SR T 2+ Ar o R R B8 4 B
K SPSS 15. 0 K f Hh iy B [ R 5 2 4 i
(One-Way ANOVA) Kb 3, XfREA 2 0] 3E 4T T 46
¥, P{HHL0.05 F10.01,

2 gk

2.1 DNA #1578 SCGE 43 #f

PRARGe )5, (2200 BB T 4 )i DNA &
W, JC DNA W7 2809 40 i o [ JE | 5 't 53k JiE 4%
51, GG s B R A0 DNA U 2 B o0 W7 A 1)
PR IT#% T2 BUE AR At R (18 1) o CCL X i
# DNA i 4jiff) SCGE /3 #r 45 R % W 6.25% CCl,
AT AR 72 h, DNA $i ffi f5 b 5 25 B 0 IR 2
6], A7 AE 5 22 5 (P <0.01) 5 Bl 4 4 75 77 it 1
i, DNA 45 fli InEE (P < 0.01) , £ $8 s A7 £E KL 4
AR —R R AR (R D) o

(a) (b)

(c) (d)

E1 CCLXZESEAFMAM DNARG 2 hWEEIRNAERBZTERK( x400)

(a)ZH4l; (0)6.25% CCLAEJINT MR E R B R (¢)12.50% CCLAEJIAT A A H R B &5 (d)15.00% CCL, A AT 20 fY
A E 1R
Fig.1 Fluorescence photomicrographs of DNA damage in hepatocytes of
( C. carpio var. Jian)induced by CCl, for 72 h( x400)
(a)control cells; (b) comet figures of hepatocytes treated with 6.25% CCl,; (c) comet figures of hepatocytes treated with 12. 50%

CCl, ; (d)comet figures of hepatocytes treated with 15.00% CCl,

®1 CCLIZERTAAE DNA #551EH
Tab.1 DNA damage in hepatocytes of C. carpio var. Jian induced by CCl,

CCL ¥k £/ % K/ pm & DNA H oy & &/ % B4/ wm Olive B4/ pm

concentration Ly Tona M, Moy

0 ( control) 36.00 £3.65 2.02 £0.47 0.73 £0.21 2.31 £0.517
6.25 62.00 £6.65 " 23.14 £1.48 14.34 +0.72 ™ 11.75£1.01 ™
12.50 251.00 £11.04 ™ 33.90 £2.98 " 85.09 £4.25™ 64.41 £0.98 "
15.00 268.00 £9.68 ™ 46.48 +1.96 ™ 124.56 £2.21™ 63.72 £1.25™

T BOE A3 = AR SR RN IR 3 DR B R BEHLILEE SO MMM, 525 AR IR LA, = P <0.05, #x P <0.01
Notes: Values are expressed as mean = SD of three slides per concentration; 50 randomly chosen nuclei were counted per slide. Compared to

control group, * P <0.05, **x P <0.01
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2.2 CYP3A f{y mRNA Rix[E5R

] S5 i) 5 B PCR, CYP3A 353K % 4fs il i
2 M THORASARE L 1 mRNA R X R, 45 R
R, HE CClE ke B my 38 i, CYP3A KL 3%
KOKFH R A (B 2) . My 12, 50% Fi
15.00% CCI,/EF 44 72 h J5,CYP3A mRNA 3
ik 5o X R AR G, B3 BEAR (P <0.05)
2.3 MmFEPENRIERBNE

— RS A 6.25% (12.50% F115.00% (1)
CCIl, - s W, & A g ) R T 4. i
i GOT,GPT,LDH H1 MDA & 5 45 5 LA 3.
XA, 12.50% CCIl, I 72 h GE5] R
My GPT f1 GOT B %7+ & (P <0.01 5 P <
0.05);15.00% CCIl, 4%+ GOT,GPT,LDH I
MDA &8 8 & T & (P <0.01 5% P <0.05) ;i
6. 25% CCI, X} g i 1, 375 H A N A= 46 46 Fr G 2 3%

Al

*

[P
o o

GOTAIU/L)
E

M 6.25%  12.50%  15.00%
control
2500 "
= 2000F
2 1500F
a4 L
= 1000
= 500F
0
Pgich 6.25%  12.50% 15.00%
control

S (P>0.05) , FBLH — % 1975 A0 o

< 127
= Z
| :é 1.0
® e L *
£ g 0.8 *
§ « 0.6}
=7Z 04f
£ o
= E 02F
o=
?"_‘: ;‘: 0 L L L )
~ : control 6.25% CCly  12.50% CCly  15.00%CCl,

B2 FEIRE CCL AKX E 2R
4H48 CYP3A mRNA RiZE2H M
B = AR MEBR RN (n =10) . 525 10 B4 L3R,
% P<0.05, x P<0.01
Fig.2 The expression of CYP3A in C. carpio var. Jian
by different concentrations of CCl,
Values are expressed as mean = SD (n = 10 ). Compared to

control group, * P <0.05, %% P <0.01

__ 60
= % k=
S 40t
£ 20} Iﬂ ﬂ
2
oL .
M 6.25%  12.50%  15.00%
control
Q 40 *
= 30t
=
E 20}
< 1ok
s 10
=
X 6.25%  12.50% 15.00%

control

B3 AEKRER CCLMZEEMNFH GOT.GPT.LDH 1 MDA & £/
BAE T BME £ bR LR (n=10) . 5= AXRALE, + P<0.05, #x P <0.01
Fig.3 Effects of CCl, at different concentrations on the serum GOT,GPT,LDH and MDA in C. carpio var. Jian

Values are expressed as mean + SD(n =10). Compared to control group, * P <0.05, #* P <0.01

2.4 FlEREFRE

25 FUO IRALIF V) A (18T 4-a) FESE8E T o T
A0 R AR HE S B 5, I A M 5 2 08, T 2T
N V2 VA R 2 O R O ST
UL, AR DT 440 M A T | IR E AE O PR 45 6. 25%
CCLAY) i ([ 4-b) JeBuk A B /s A A R IR
AL, 73 T 440 i A B A2 4 5 12. 50% CCL 41 )
Fi (1 4-c) AT LT 41 245 40 S E 4, I 40 1 A%
T ¥ 5875 igk, 38 0 JH 200 Jf0 S FROAS 3 5 15. 00%  CCl,
AU AR T 2 25 i A 1k (TR 4-d) 5 20 i 5 5
FOR 200 b i, — 6 200 Ja A% A0 2%, B R /N FE
AR KL, H 3R A% 335 fife = 9 R JOR 5 A% [

(K 4-e,1),
3 3t

CCI, 38 o 21 jfd (2 2 P450 2 S8 4K ) I % 4 i
SR B AT A = A 1 T & 4
IS % 4 —— A 0 I U R ) I i 4 A, B T 44K
Sk AR Y 40 B, R F A 2 W, A
MDA J A BT E 0 T 4 i B P g GOT il
GPT 1T CCI A JIFMESS 4 (0 B 0 , B B 7 1M 35
e SO RO AR g o — U R I
HG12.50% F115.00% fY CCl, -8 i 7K 72 h
J& I3 1 GPT R GOT & 4 ¥ 2% FF &5 (P <

http : // www. scxuebao. cn
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¥R

37 %

B4 ZEMNFEAREERZ(FROLFZRELRE)
a. XfHZH(H.E, x400) ; b.6.25% CCl, Yt J5 B BUT 41 28 ¢4 (H. E, x400) ; c. 12.50% CCIl, Y 5 J5 Jay &8 40 i 5L BRASEHT , 4% 0% ik
(H.E, x400) ; d.15.00% CClL 3% J5 224k (H. E, x100) ; e.15.00% CCI, 7% J5 25 a4k A% [H 45 (H. E, x400) ; £.15.00%
CCl, YL 75 J5 40 0 25 A4 5080 | 4 it b Bk A% i LRI A% % it (HL E, x 100)

Fig.4 H.E stained liver tissue sections of C. carpio var. Jian

a. control(H. E, x400) ; b. low level of degeneration after exposure to 6.25% of CCl, (H. E, x400) ; c. local unclear cells border and

karyolysis after exposure to 12.50% of CCl, (H. E, x400) ; d. widespread vacuoles after exposure to 15.00% of CCl, (H.E, x100) ; e.

vacuoles, pyknotic nuclei after exposure to 15. 00% CCIl, (H. E, x 400 ); f. unclear structure, swelling, nuclear fragmentation and

karyolysis after exposure to 15.00% CCl, (H. E, x400)

0.01 8 P <0.05), K& 1F H 7 & 1938
15.00% CCl, fg . 2% 4% & 7% - LDH i MDA
SH(P <0.05) i T CCL % 4 83 ¥ 41 1) 75
PEVE R o [0 B o g 0 O 70 14 L 2 A A i R
CCLAE A o JIF 4 i A8 1, A BN , LRl 20 25 ok
JRE 19 396 o0 40 e P Bl Lz s AR R A B 4
RLVe i SR L 21 2 1 A8 Ak, SR T 6F i 35 I 1) )
SEUL 5 0 A T I e 2 R — B

B LS LT AR ST RN R R AR A — Fh
B K I IR L 2 ¥ 4 i DNA 5 405 1 52 5
2 5K SRR DNA 545 197 P 5 bRid
T OB i e 0 A AL B O v M LG, R
i R LIS B AR P AR A [ 28 A S 45 i
KRN, Mitchelmore %52 G4 g, ¥ L 526 45
9 3 FH T £ 28 0 L A K A A G g A T B R G
W, nT RUAE Al S PR 9 AR 9 bR 2. Devaux
2 ) R R SR ST T IR R LI RE
A A AR R M BR BE i ——at A A
(H,0,) A1 (B[ a | P) XJ UL 64 ( Oncorhynchus
mykiss) PR S0 EE 35 (1 J5AC 240 0 i 2 1 L 45 %
TIE BT B L S 6 7 A 9 /K R BT 7 0 1V A
PRI 25 7 T 19 T 5 P R LAt . [ R Ping 451

I RS20 00 0IE T ECECEE AR B kT DR 5T A6
HFEPEAE S8 T LXK IR 85 K At K AR A
PV TE B o A BIF 5 0 T Z H ARG I T AN [R] vk 2
) CCI, X} 2 3 JIF- 20 fils DNA 3 45 (%9 75 M 1, 45
RFZW 6.25% CCL 5 14 IF 4 2 72 h, & K.
TDNA | FE4f J& Olive B i 3, 5725 [ X |
HZ MR F 2R (P <0.01) , AR E
Y R 10 o % AL & 9 % I 4 il DNA
A 953 43 1 P 2 B — 2 ) 300 o 800 R &R L IR SR T X
TR AT 5 0T B S AR 0 I 45 R A
L VR BE 1Y) CCL BUAR 1A 3 B LR X A 56 il 175 1
(52 M, 2 B 2 S 56 25 BLUE 52 41 i i) DNA
O 4 A o

CYP [ 7 J& CCI AE M P9 #E 47 AL 1k i &=
BWER fE CCL i o kAE 1k, A
EANFEAS CYP X} CCL, (4 4 45 1 1 28 30 3 A [
P BB PE | T LK 22 S 55 CCL AR 5] 5t 422 fih
] A . CYP3A {2y CYP i £ %01 %,
& &5, U A CCL 7 7 i 72
S i AR A HE R CCL B 3545 BIL AR L 43 05 5 3 %
BRI S HAEE —EmE L™ . REH
HIX) CYP Jiff 2 48 N 45 30 7 5 461 45 =[] g B 3R
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W, 4 - CCL X @ BT 40 i DNA B3 M7 I B X CYP3A J (R 3R 3K 1 5% 1457

W AT A 0T (EIR SR T R R CCLLRE B 3
ik CYP3A fil CYP1A 5 :' . Zangar 2" 75 1
FEAE R CCL T AZEFRORLA b CYP450 il 7
T £ I Y 4 T 1 AR Al K B CYP3A A 8 51 2 1)
CCLAEHI (530 pmol/L) fE RN &85 F 435, M
&) CCl, (17 wmol/L) £ %% S CYP2EL 1y
Fiko Xie % BB 5T LA S CCL A S KR A
TR, BE 33 CYP3A Rk, H 54
fbAn & W GOT Fl GPT & M A #H ¢ 1 . Igarashi
4 T Masuada 2570 X 2 BER A 1A
CCL W E L™= an = & W e B | 55, 75 = i E s
Bt A, A REN A R, e HhES
CYP3A WA 454 5| LT J) B Ak s 5 CCLAEAR Y
Sl &R RN, 3R T CYP450 i & 48, 7 3
CYP3A G FAR"" . A WFIT4E R B oR 12.50%
#15.00% CCI {EFH4fE 72 h J5,CYP3A mRNA
KB B ETFM(P <0.05),CClL % CYP3A [yl
il RE B2 5 5 1 9 R oo A K Z B R B —
(17 56, 1% 45 B 15 Zangar %57 5 Xie 4
WAL o & WIHEAS WiF 5 DN 4k %) e 32 30 il R 4
B Y, CCL Gt Wil fig 5 CYP3A 7 (1) 45
G RE ) Bl NG o AR 1l B R R R T R, 2K
CYP3A B R K .

AW BT T 0 2 4T 40 e DNA 7 8 M &
X CYP3A KB RYs2 M o 45 R 8 7R 78 58
Bk BE S 22 P, CCL 3 BUF- A i ik )32 25 36
AP A [ 45 R 5 i 5 CCLL RE f 25 4 i 1l
t GOT ., GPT F1 LDH i £ & g Bt i H Ak 7= ¥
MDA (1) 5 £ 1% 32 i 5 IR JE 19 CCl, (6.25% ) fig
3 T U AN ML DNA B 453 495 5 1007 Bl e BRI R
R B St ok SR SR B H R RN, HAS R A
—BME s A A CYP3A [ RikTEE CClLAEH
Y E 1G0T R 25 SR SR BT CCL X
ST 4 i DNA () B B HEM, B E R S5 i
B AL 6, B B S I HOR BB 4% Ak W R B 4
TR B AR s CYP3A WY& PEAE b 5 CCL A
W BEY LA ¢, CCL G L™= W1 RE 5 CYP3A W&
e FEOLRER K

S 3k
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Toxicity effects of CCl, on DNA and expression of
CYP3A gene in hepatocytes of Cyprinus carpio var. Jian

CAO Liping'?, JIA Rui'’*, DU Jinliang'”*, DING Weidong', YIN Guojun'’*"
(1. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization , Ministry of Agriculture,
Freshwater Fisheries Research Center ,Chinese Academy of Fishery Sciences ,Wuxi 214081 ,China;
2. International Joint Research Laboratory for Fish Immunopharmacology,Chinese Academy of Fishery Sciences,

Wuxi 214081, China)

Abstract. Carbon tetrachloride( CCl, ) has been widely used as a kind of classic liver poison in constructing
mammalian liver injury model and screening liver protecting drug. To investigate toxicity effects of CCl, on
hepatocyte DNA of Cyprinus carpio var. Jian,the alkaline single-cell gel electrophoresis ( comet assay ) ,
histopathological examination of liver and the measuring of biomarkers of hepatocyte damage were
performed respectively after low , middle and high concentrations(6.25% and 12.50% and 15.00% CCl, in
olive oil,v/v) of CCl, at a volume of 0. 01 mL/g of body weight being injected intraperitoneally into C.
carpio var. Jian for 72 h. Meanwhile, the Real-time PCR was carried out to elevate the effects of CCl, on
CYP3A mRNA expression. Results showed that the group injected with 6. 25% of CCIl, for 72 h has no
obvious change (P >0.05) on histopathological examination, serum hepatase activities and mRNA expression
of CYP3A ,compared to the control ,however,the comet assay results of hepatic cells showed that tail length,
tail DNA( % ) ,tail moment and olive tail moment increased significantly (P <0.01). With the increase of
concentrations , histological changes such as cell swelling , extensive vacuoles degeneration , karyopyknosis and
karyolysis were observed. The groups injected with 12.5% and 15% of CCl, could significantly elevate the
serum levels of glutamate oxalate transaminase ( GOT ) and glutamate pyruvate transaminase( GPT) (P <0.01
or P<0.05), and the group with 15. 00% of CCl, produced a significant effect in the case of lactate
dehydrogenas ( LDH ) and malondialdehyde (MDA ) (P < 0.05). All damage indexes of comet assay also
increased with the increase of CCl, concentrations( P <0.01). At the same time, the expressions of CYP3A
of the groups injected with 12.5% and 15% of CCIl, were significantly reduced( P <0.05). Overall results
proved the toxicity effects of CCl, on hepatocyte DNA of C. carpio var. Jian. Within the range of
experimental concentrations, CCl, could inhibit CYP3A mRNA expression. And the results of serum hepatase
activities , histopathological examination and comet assay were observed not only in a dose-dependent manner
but also having good coherence with the increase of CCI, concentrations. The technique of comet assay
showed higherr sensitivity.

Key words: Cyprinus carpio var. Jian; carbon tetrachloride; CYP3A; comet assay
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