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BME: APMNAKFENEEZ LT LHR T 25d EHIRE M DNA {847 F L, k=
BB FAN6AH#ATTEAANERE, XA E E LB A#AT DNA #1724, 5 & = Comet
Score 1.5 2 M # tFxf #i B % B K .5 B DNA M xf & & B % .Olive # % DNA i 17 35 A7 34T
Giito X BT A L —TUE A7 A2 2 a b, X # 1t SPSS SR 34T H = 247, i & ¥
HERERGRNIER ZLTS58N S THA R, ERET, 52t RAMNL, F4
BT ELFAHNURAEDNAR AR RE R G AL RN ERHAEFEEZR, X R
HZ AR R EN K 8.06% £1.94% , 5 B DNA H xf 4 & | & 4 fv Olive 4 # £ 11
0,0.0675~1.080 0 mg/L % F LB AL EEF v, HAXRN, BRMIER G RFRE
FAHREWAERNR A MERFEREEN ALNBEFHBENEEHLHKES 4G
BEWARE, ZHAEBAFRAML TEA TR AEFEN AN FE AL S TH AT AT

DA A M 1 B AR R B B R E R A R A

KEEWR: FHEEHT; AREHE; DNARYE; SELL

FESEE: R994.6; S917.4

e B S0 SOFR BAL 20 At 5 R HRL UK (single cell gel
eletrophoresis, SCGE ) , Ji& pht 4fl iU 1% T 3 FDGFR I i
SR AR B AL T O, B R i Ostling %51 1984
AR, TT AR B VK G DNA [ 6 K 3 5 b A
LR M h DNA 5L 05 F2 . 5 4 Olive 25 il
Singh %" R , fif SCGE SusiiE R R4, A
ASAT ARG 2] DNA UG 1S4 T 24 , 3 R 600 5]
DNA () i P A e 45 #9'* . i T SCGE H A
R T A A L LR H 2Tz .
H A, SCGE 3= 2 i il T 1 5L 3h ¥ o i 4 s,
HOE M E A0 DNA 5 pFse 7 i, L/ BRR
BRS04 19 4% Fh 41 4140 s DNA B4 15 4 5 2
Je ! A&, SCGE 1 /K 7™ 37 58 A= ¥ v 1 F 55
% WA SCGE #6; Il 1 6 ifi. 40 s DNA 45 45" J%
J DL ILK E 400 DNA #5145 S8 o458 . HUR %
i ( fenvalerate ) 15 Jy  FI I 4G S A< 25, & 20 it 42
70 AR ARG & R R Ok B AR 2 ARk i T

%5 H 89 :2013-05-21 &0 B #§:2014-03-16
FENTE : [F 58 7 R i T A £ AT BV 55 (201005012)
BIEEE X )%, E-mail;liubo8090@ aliyun. com

NEEIRERRD A

MR LWz N T e v B R AR R S 5 e H
gt ) H VTR TS YLD SR G AR st A ) B I s TR B
Ph & 5 AR " A SRR A R % 4
T 2R AR 24 1A R S AIF Y 3 S 4R v T 28 B Ak B 45
PRI D [ P A e T UK 4 e 1
LRI AR E A D

JEBL R W5 4T ( Ruditapes philippinarum ) 2 3% [
Wi XK = R B AT R Z — 1R K IR0
AWy HAA R R AR, X T PR P i A ALY
P AR AV = EIEN, & — R S S 045 R
S A T T o A A A A 40
AA s AL B /E M 512 DNA $i 45, [ A 4h i R
DLARTE A S 56 3 5 5 B 52 56 BF 5 U 2 T X 3R
AR 5 TH AL I 4H L DNA 143 R 1,
F ] 9 Ty H L 22 P /K SR R 1 T e T S AL
— TP A HOR T B, I U 2 i 35t 1 1 M A AL
1l ) TR AT 5 FH A DR SR SR AL 24K 3
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1.1 KF5%E

FUKAGTR B B AL T B AR 7 AIK
T2 BN R BE RE L 4% 2920 DNA Y4Bl (EDTA %
(0.5 mol/L) .10 x 40 g Z4 % % (0. 1 mol/L
Tris,10% WL & BR 44, 10% Triton X-100) K 3£
CELL BIOLABS /% #| 7= #&h; NaCl, NaOH,
Na,HPO, .NaH, PO, %5 # # 2} it ¥ 2y [ 7 43 #r 4l
R, B R R B A PR

SCG FHBE R A 36 [H Cell Biolabs 23 /] 7 iy, 4
HTAEG I ME G & A R AR I SW-CI-
1D 7Y, A SAE TR KV 55 R 1 RS 22 28 Rl DK-S26
AL, LYKy 56 [ Thermo 23 w1 EC250-90 A, 7K
S YRR A G T A A TY-SP-E T 5t ik
% 1% Leica 23 F] ) DM5500 B %4,
1.2 WY

SLE FHAE A =G A7 W [ AR A 7K B 5E BT R
Fa8 vl B O 1 A SR T, - 7 K (29. 66 +
3.17) mm, FEH A FE(12.32 £1.87) g, 1EKJR
bR R — J Pk fg B T L TC A HLRAR gt —
SOE IR S R AR (S M 1
1.3 SEREHE

SEREME SR R ER RSN TR
UG TR v BE R E R IE AR G (P <0.01) , H
A B A e B — 250 RIS ) — 2% 6 B, UK B
e xf JE 52 05 A7 24 .48 F1 96 h 2 BFE WKk JE
(LCy) 4> 31k 13.7 .3.59 F12.09 mg/L, R4
LC,, fH FlFF & €& ( Tumbel ) 22 42 ¥ Jig i1 55 24 ik
FE 2P BV S 00 0 e B R R O R A TS AT )
6 AT AR YR, WA — A EX IR,
SA YL ST 4 (0. 067 5.0. 135 0,0. 270 0,
0.540 0 #11.080 0 mg/L ), 4 #1 30 i 3 4 =
IS Ao

FE 1 m® (K8 N VD e T K B e G L 58
I3 FE A I K U R 4 (5. 62 £ 0. 18) mg/L . pH
(8.06 £0.08) KK (18.36 £0.26) C .} (30.00 +
0.02) . Ay G S5 A TR e 75 VE B Ao ] S DB R AR
B H RSB0 K, DA DR 25 52 30 21 500G 2 iR L 75
WA AE o 5 LI IERFEL YL 7 25 d S BENLR 42
3 R AR RIS A VK& .
1.4 S &H &

BT S0 2 A R G AT AL IR 4 21 0.2 ~

0.5gZ1.5mL KFELEN, FLRARE 3
P47, MA 4 THIFA 1 0.01 mol/L PBS 28 il
(% 0.02 mol/L EDTA)1 mL, pKi&E# #E2H 21 & 7%
Ui, B IF R E S min J5 7 AHT R B0 48,3 000
r/min B.0 2 min 5% FIEW 4 CTHiX 1 0.01
mol/L PBS %% i yi& 5 A 4il L, 4 15 40 B vk B
1 x10° A~/mL , 8546 W08 40 M 3 V5 45

1.5 BEEIWAHZE

i 18 Cell Biolabs 73 ] 1) £ £ 43 #7127 & 52
A B HEAT B AN B R I L K AR

# A H B R 43t a0 & AR R SR b
BEIEAE 90 ~95 C /K58 PN F % % 20 min, FR5%
A 37 TR HI 20 min £ . 40 M0k 51K
J 5 BB BE BE S #1210 1 bR 5, I B
75 WLIR B WA AR TEH RN bRk
FE T 4 CukAf D E 4L 15 ming

HL g o i A% B R TBOA T 11 41 it 24 fig
% (2.5 mol/L NaCl,0. 1 mol/L EDTA,0.01 mol/L
Tris, 1% L2 B 4N ,1% Triton X-100,pH 10.0) 1,
BT 4 CUKF kG2 30 ~60 min, ZfF 58 L 5
FHZEMRIK /N b v e 3 Fr 08 DR J5 19 3 R il A T3t
B M (0. 3 mol/L NaOH,1 mmo/L EDTA,
pH >13) H1 B T 4 CyKH #EOGA# HE 30 min,

Wk e J & B 37 /N0 HFE A K F HEL Dk
] TV B BRPE F Uk 22 v (0. 3 mol/L
NaOH,1 mmol/L EDTA,pH > 13) , 7EH E1 V i
it 300 mA (¥ 55 F T HL UK 15 ~ 30 min, HLIKZS G
BRI P B 2818 /K2 2 min, H AW
KUk Z A, T 70% RS 12 4L 5 min, ¥
IR BUR SE e T, A AL PR N 100 L () St
9¢ )t DNA U, 5L gL 4 15 min,

1.6 EfgomnEtE

YO0 W BE S B R, T AT AR R
T4 R A 60 A 20 i 2R AT 1 B ANECHE 43 B, 45
LU 3 ANEATEESE T 180 N4 . RIS T A
AT A Comet Score 1.5 #4743 #r, R 1 46 2
F HERK HE DNA X & & 4 Olive
FAEZHOPN AE A = 05 A7 DNA 8 fe . H
Wi R R = iR A0 B AR A LB x 100% | 3
F& DNA X} & = 2 & DNA & &/ 40 ffl & DNA
it x100% JEH = K x H 2 DNA X3 & x
100% .Olive 4 = 3k A1 x £ 2 DNA A
X e x 100% , v FH Excel # {4 Jz SPSS 16.0 #

http : / www. scxuebao. cn



5 4 bl

2, A5 T T X SR A T e A S T T A R A0 B R £ R SRR o A 677

X I AR A (4 B0 R AT B N R Ty 22 0 W, K 0
H IR R T R

2 5

2.1 ERFEASVIERRGFHLRAR
DNA )2 Hd

9 B B A A B, A5 X A 9 AR R
40 DNA 25t 5%, e (0 ) R B 96 A, JoHt
FE B4 5 45 Ut 7 50 0 41 160473 40 . DNA 119 W7 2R A%
FrAE L Y B T % DNA (i) PR GE 7%, 4t 64 )5 T2
BCER IR e o B A e 3 R R B 1Y, 40 i R
DNA 453 47785 7™ 55, Uiy 28 14 18 A sl 72 P8 e Bl

50 um 5 50 um

50 um

2 BB R I 3G I, R ¢ ' R R A 1 3 5
(E 1), REQRGLBANBERER BEERBK &
FE DNA X} & B4 Fl Olive 4 525 [ Xf B 4
ZI 2 il B (P <0.01) (£ 1), X HHZ
i 240 LR D, iR ANl 8.06% +1.94% , H
DNA X} & 24l Olive % #1433 0, 40 i %
A k&4 DNA Wi 28 n & A K 1%;0. 067 5 ~
0.270 0 mg/L KA BE L5 25 d J5 & 16 bn(E A
NN, BEA, 24 Y 3R & 0. 540 0 mg/L A,
A5 B (E TG 3G 0, 2 B 508 2 T R IR A R S A
TH Ak 240 16 %) B 1V AT BB A A A5 Sy SRR ) 1
70 Hl

50 um

50 um

Bl SRFEARNAFREMNFEERFHMBRAR DNA RGHEERR
a. 25 (AR HRAL; b Qe aE U 0.067 5 mg/L 45 ¢ Yl vk I 0. 135 0 mg/L 2 ; d. e wk i 0.270 0 mg/L 41; e. Jeifuk i 0.540 0

mg/L 2H; £ YedEi & 1.080 0 mg/L 4

Fig.1 The comet assay images of DNA damage in digestive glands cells of

R. philippinarum exposed to different concentrations of fenvalerate

a. control group; b. 0. 067 5 mg/L exposure concentration; c. 0. 135 0 mg/L exposure concentration; d. 0. 270 0 mg/L exposure

concentration; e.0.540 0 mg/L exposure concentration; f. 1.080 0 mg/L exposure concentration

F1 SXRFEFEARDFASREVERERFHLRMM DNA RHHEE LWIRRBIE
Tab.1 The parameters of DNA damage in digestive glands cells of R. philippinarum

exposed to different concentrations of fenvalerate with comet assay method

PR/ (mg/L) R/ % BERK/pm  HE DNA MX &/ % RBH/(% - pm) Olive #i/(% - wm)

exposure concentration tail rate tail length percentage of tail DNA tail moment olive moment
0 8.06 +1.94 5.36 £0.81 <0.001 <0.001 <0.001
0.067 5 15.28 £2.39" 7.92+1.14" 0.13+£0.04" 0.013 £0.01" 0.011 £0.004 "
0.1350 19.39 £3.37 " 7.23 £1.27" 0.37 £0.12° 0.029 £0.01" 0.021 £0.01~
0.270 0 47.22 £4.96 " 24.37 £3.41" 9.53+1.49" 2.47 £0.63 " 1.72 £0.48"
0.540 0 54.17 £6.57" 26.87 £3.73" 23.16 £2.51° 6.45+1.14" 5.03£1.16"
1.080 0 73.06 £8.21" 34.12£5.19" 39.22 £3.72" 13.79 +2.61° 11.34 £2.12~

TE: = R G AX AR L (P <0.01)

Notes: * represented that each exposed group comparing to control group(P <0.01)
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2.2 FEREWMFEHMIEAIE DNA {5 &M=
KRS AERSRENE RS

5 S 50 48 b A B B % 7 VR B 1 R AR AN T 4
i, BB B R ROV G R A5 LI AR AR S YL B
W B Z M AFTERAF AR GPE (R 1) o & E R 3T
B4 Comet Score 1.5 115515 21| (1) 45 701 5L 55 48 45
55 NG A TR e 7 ok BE E AT M L 2 I ORI AE B A
A5 MR, H 22 15X ] UE 4 #0045 B (R >

0.92) i (£2). WNABRHFRESERRE
K \Olive i £ & DNA A% & B A R % S5
TG I J7 2l Y = 0. 008 65 +0. 068 3X, +
0.015 4X, -0.023 7X, - 0. 000 55X, (P <0.02),
Horp Y R4 e Ye 8 W B, X, 2R Ollive 1,
X, RRHRER X, RAERERK, X, RS RE
DNA X & 4, R J5 f R A G228

R2 BRHEFARLZSREMNERERFHLIRMEM DNA HiHEXRERHEIEEE

Tab.2 The regression equation of each parameters of DNA damage in digestive glands cells of

R. philippinarum exposed to different concentrations of fenvalerate

SEHGFE AR (8] )5 5 LEEE % P {H

parameters regression equation correlation coefficient P-value
Hi 2 % tail rate y=100.71x% =220.95x% +184x +5.079 9 0.934 0 <0.01
P B tail length y=23.95x* =70.999x% +77.116x +3.389 1 0.902 8 <0.05
2 DNA % i percentage of tail DNA y= —78.488x +112.34x* +7.140 3x -0.678 7 0.988 3 <0.01
FE4i tail moment y = —18.543x% +30.88x% + 1.200 6x-0.173 6 0.994 4 <0.01
Olive 4 olive moment y=—15.29x +26.582x* - 0.293 7x-0.091 8 0.993 3 <0.01

Ty N2 SRR AR AR L x T8 A T e 15 vk 2

Notes:y is the DNA damage parameter;x is the exposure concentration of fenvalerate

3 3

TN A TR 55 2 TR 2 AR 25 1 3t A% ) T i PR AR
B IR A 2, DR R W, 45 IR 2k 24
e w ) LY/ ol T I g 1 A= R N 7
SR VAN 5 AL FEMEAVE T, 77 2E DNA XURE | FURE T
SRR Ik e o B A SS B S B G 10 0 o ) 4 i 2
2555 i DNA 5475 1 2R 2@ i 3 i LT
k., 5 DNA [y JCIEW 1 i 45 5 T8 UK PE A Fot g fir
M B DNA BETERME S 1F T &R IR . T
NN A= 1E B )2 TP R LK RS 25 %
B R IR A PR SRR P A I ) 95 G 3 A v
FeMerR SR Ay an R DRI R EE . Wik,
T ATE PP U B R E I A A PR B okt K
A A WA ASBIE S AE US4 R R SRR A 2
PEREE S IR 1 SR B e 2080 5E 24 48 F196 h 23
FEHe B (LCy, ) , I3 it LC, { A 48 £2 ( Tumbel )
B ae vk BE A S R E Y 0.067 5 ~1.080 0 mg/L
S5 AN BEMR BE (A I (] 2 R 9 S g Ak, I
A 52 0 235 S 0 UE T 0 2 ) G R B AR B LG
) 59 L P

AR S e I R R R R K B 2 DNA FHX]
i AR Olive FH 4% [6 4 1 2% £ 2L 1R 73 i Bk
PR AR HERE AR, B A Comet Score 1.5 %
PG 3 AT 300 X 25 48 b 146 474 8 0 D0 2 43 A o F

GER I, BE A YL TRV E 3, TH AL AR 41 i DNA i
Wi 445 ) R P I, BT 284 AR 22 DNA R 1 /D i)
PHARERS 1 £ AL # DNA i Bk £, 46l 45 4 1
ST I R B, B R 1 ) AR 06
2 ULHA 1 ARG I 45 A5 BB 95 % L Hb S e DNA 3 4%
FEEE, B RPN, X5 SOk R GE M AF 52 45
R—BE-EMEELEEN HREEK HE
DNA A} £ i B A Olive JH 2535 bR Y 40 BT 45 5
FeAenl {5 > o LI, & e i SL I 4145 28 1 0 B
S AH Eb 25 R DU AR AT 2 B 35 1 25 57 (P <0.01)
ER, B0 2 T G 3 W B 7R B /K F- 0. 067 5 ~
0.135 0 mg/L i}, AL 2 [ & R R K B
il Olive 4545 bR 25 AN .3 (P >0.05) , 1M 24 70%
SR YRRV EAE B = K1 0.270 0 mg/L LA I, HE
HE A I AL IR0 A DNA 55473 5 & 45, 25 S2 30 4l
Z [E] A I PR A AR e I I 3 25 5% (P < 0.01) ,3X —
S I G A W AR AT A I 2 L T 5018 2 i 2
PEFEAE (e 152N 1 B (LY TR

ARG B 14 1105 43 Fr FAF O R B0 I, 45462
D46 bR 55 Yo 35 0k B 22 (M) A7 A e BE TR AR O 1, HLAS 48
PRIGAHDC R B A e it 2% 5 L (P <0.05), JLfif
ZHE R R KR B AT SE 48 A5, T R AR RN
Olive i JUJ BT R\ 4 [F 1 S B 2 53 i B85 XoF 30 1 B 248 L
DNA (i Ak . fAEfRElkE SERRERK B .
Olive i . & DNA fIX} & & AR RESH £
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2, A5 T T X SR A T e A S T T A R A0 B R £ R SRR o A 679

TG 1A 434 3k A v e B, Y 3 Uk 8 ) R A AT Olive
S 1 52 A 2 8L, (HL Olive %6 At a1 05 5 5 5
R (P<0.02), BRI AHERRR AR, £t
VA R, AR A A7 A AR A 207 A 5 i i
BEI R EK 2 Olive 4 fl & R Ko AN SL 86 78 4F
BFE bR 43 B 57— oc B AR R FE b L
SPSS B4 7 5 2 0 3 43 BT, i 16 5 o PR - B
KIGKMFEFR , @57 T 2 S50 2 oo bl H 7 ##, i
FT 4T 1) DNA 45475 28 L LA AIF 5% o

SR ISAC LG W R A — Se B AR 1 A
Wy, GENS 1) A Wy e A R 0 S MG P A 0 A R S
T R S A7 A, fie 0] A 25 B BT 1 5l 1T K
WA T5 Y AR T A 4 R 28 A 25 5 05 e W i) HE
IO A5 DR 2K B0 VA S T A K R Y
SRR rp, B AR WF 58 £ 4L 1 0 L IR DNA 7
5 Y vk B Z 1) 2 22 00X 06 R |y # L
A LA A5 AFE DT e B v B R Y B (ADoK AR AR
W) 11 35 A% B P R0 AN P 1R AL R 4 — Ah &
WL A R B TR i N 2 2 R

DNA 51475 ] LA 025 i R ) 5848 A0 $5 V7
T B S B AR 2 ARSI DA AR 5
AT A B 200 B R TR 55 %5 52, R R o ) 5 L S
ST 5 R RS B T 1) 388 % FE PR EA T AR, TiE B 95
TG Z T X T T b X 7 SR A A I BOR AR BUR VB
WA 25 i TR FH NG5 A AT I A 40 R, 3K 4
R TR A A 5 2 7™ TS MR AT 9 S K A A 0 1 o
U5, 38 R o O AR R R R U A R, SRS R
B, B ARE A PR Tk £ S 56 T DR 41 i 4y T K P
LA S A S IR Y Yo K AR A W R R T 5
Xt DNA 455 DA, 3X —H AR T B A SRy Wil
VA 2 AR 24 S TG YLt /K A A 3 R A RO T
5 RIS ST T 4 5

S E WK
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The analysis of digestive glands cells of Ruditapes philippinarum
exposed to fenvalerate with comet assay method

LIU Bo", XU Yibin, ZHENG Huidong, CHEN Yufeng, ZHENG Shenghua, ZHONG Shuoliang
( Fisheries Research Institute of Fujian ,Xiamen 361013, China)

Abstract; In order to detect the DNA damage in digestive glands cells of Ruditapes philippinarum exposed
to different concentrations of fenvalerate for 25 days respectively, R. philippinarum were divided into six
groups and evaluated with comet assay method. The DNA damage parameters such as the comet rate, the tail
length , the percentage of tail DNA, the tail moment and the olive moment were statistically analyzed by
Comet Score 1. 5. On the basis of one-dimensional regression equation we selected greater influenced fly
parameters after comparing with SPSS 16. 0 and constructed the multiple-dimensional regression equation.
The results showed that DNA damages in digestive glands cells of all exposed groups were observed and the
parameters of each exposed group were significantly different from the control group( P <0.01). The DNA
damage in digestive glands cells of control group was minimal. The tail rate of control group was 8.06% =+
1.94% , the percentage of tail DNA, tail moment and olive moment were nearly 0. The value of each
parameter of all experimental groups with exposure concentration from 0.067 5 mg/L to 1.080 0 mg/L was
significantly increased. Our research indicated that there was a dose-effect relationship between fenvalerate
and DNA damage in digestive glands cells, which increased regularly with the exposure concentrations. All
DNA damage parameters were highly relevant to the exposure concentrations. The one-dimensional
regression equation ( P < 0. 05) and multiple-dimensional regression equation ( P < 0. 02 ) had significant
statistic meaning, which might be an effective way to estimate the exposure concentration and time of
fenvalerate. Our research provided new methods and clues to analyze the genotoxicity of aquatic species
caused by the pollutant of pyrethroid pesticides in the coastal sea of China,which could be broadly applied.
Key words: Ruditapes philippinarum ; fenvalerate; DNA damage; comet assay
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