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KAZ G 5 F-E2 AHOC A 2 JE[H 3R 1K 19 52 i
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[HZE] a & HFFEEEEEER RTINS S R F--E2 AHOC IR 7 2 (Nefl2 ) BRI R IR B2, & ek DL 40 HEE
/N SZA S, BENL A 4 A1, 35 1 ASBH X IRZH AN 3 AR A BR YL T 4l , e T 444 5,10 .20 mg/kg 3 A5 it 7K -
Yer/NR 3, LUK 251300 8 TN 8 (MDA ) A8 B H Akt S AL Y0 ( GSH-PX) | & S Ak P Bz fL i (T-SOD) i A AL SR
B (CAT) A ik s RS E 2 8P 2 A Nef2 8 /NI ZH 220 i v 1) 28 5 P 390 I S 2R 5 Tl SR T ( RT-PCR) Aarilll Nef2 5 [ 36
ik, %% BEEATATRUEER BT &, /MR41Z MDA & 52 Wi 0, GSH-PX , T-SOD , CAT &5 =16 PE & T Mg, e ii dl 5
X B L 25 SR et 2 E R (P <0.01) , Sl Uk 2gik Bon | B Yo R 2 8 m, /> BUNI 41 2L 40 B A% Nof2 B 40
FEIRYGIN, X IR A2 T R Geit i (P <0.01 ), 5300 52 e 75 21 A% BH M At i 32 2k 1 v TR LR 40 (P < 0.01)
RT-PCR 7 , Bl YL 350 B30 i, Nef2 £5707 628 BEAE 8, 5 X PR i 22 R A S22 L (P <0.01) , 57 i e i 4l 2 A
TRV TR A (P <0.01) , £+ CYP Jepid s/ /NG SUE AL TS , T BUEAL N 38 R A 55843 F Nef2 B 40
UL 1) 200 AT 7, AT 398 558 I 4 2 %o Bt S Ak 7 1 e

[ R ] SR ; A SR T-E2 A 2CH F 25 /MR
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Effect of cypermethrin on the oxidative damage and mRNA expression

of nuclear factor erythroid-2-related factor 2 in mice cerebellar tissue
ZHOU Li-hua,CHEN Chong,ZHANG Peng, WANG Li, WU Xue-sen
( Department of Preventive Medicine , Bengbu Medical College ,Bengbu Anhui 233030, China)

[ Abstract] Objective:To observe the effects of cypermethrin on the oxidative damage and gene expression of nuclear factor erythroid-
2-related factor 2(Nrf 2) mRNA in mice cerebellar tissue. Methods ; Forty male Kunming mice were randomly divided into one negative
control group and three cypermethrin infection groups. Three cypermethrin infection groups were infected by 5,10 and 20 mg/kg of
cypermethrin gavage ,once daily for three weeks ,respectively. The contents of MDA , GSH-Px, T-SOD and CAT and MDA were measured
in cerebellar tissue. The mRNA and protein expressions of Nif2 in cerebellar tissue were detected using reverse transcription polymerase
chain reaction( RT-PCR) and immunohistochemistry (THC) , respectively. Results; With the dose of cypermethrin increasing, the level of
MDA increased, the levels of GSH-Px, T-SOD and CAT decreased in cerebellar tissue, and the differences of whose between the
cypermethrin infection group and control group were statistically significant( P <0. 01 ). The immunohistochemistry result showed that
the positive expression of Nrf2 in nucleus increased in cerebellar tissue with the dose of cypermethrin increasing, the difference of which
between the cypermethrin infection group and control group were statistically significant( P <0.01). The positive expression of Nrf2 in
nucleus in high-dose cypermethrin infection group was higher than that in low-dose cypermethrin infection group(P <0.01). The RT-
PCR results showed that the optical density value of Nrf2 increased in cerebellar tissue with the dose of cypermethrin increasing, the
difference of which between the cypermethrin infection group and control group were statistically significant( P < 0. 01). The mRNA
expression level of Nrf2 in high-dose cypermethrin infection group was higher than that in low-dose cypermethrin infection group (P <
0.01). Conclusions : The cypermethrin infection can lead to the oxidative damage in cerebellar tissue and induce the translocation of
Nrf2 from the cytoplasm to the nucleus,which can strength the antioxidative capacity of brain tissue.

[ Key words | cypermethrin ;oxidative damage ; nuclear factor-erythroid 2-related factor 2 ; mice

FFHBE (cypermethrin, CYP) J& T 11 U d %
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JIHE . CYP A LIRS b i i e B, e % 1 AR T
IR, 5 Sz ™ A A AL, BT S B 22T
B GRATHEAS JATEIRGEN T B SRR F-E2
MK F 2 (nuclear factor erythroid-2-related factor
2,Nef2) A B Y OB 7, AR RS TR
5 E RS> T Keapl 254, Nef2 Y ZhfiE4b T
MHPIRZS, 32BN AP I E i BRI P BRI
Nrf2 5 Keapl f# B 0G AL, W6 AL B9 Nef2 FH 20 i 5T i
ANHEAZ , 5 T A AL I JC 4 ((antioxidant response
element, ARE) &4, [A] Iy 00 T i bt S8 AL A T AH
fFREE BRI 3R, NI 2T ] 5 A -1 (heme oxygenase-
1,HO-1) 8 E ¥ 5 AL B ( superoxide dismutase,
SOD) id AL AW ( catalase, CAT) A5 % b M it 75
g, NI AR DL S 2 M O T 2 30 . 5K
AR EE , /NI E R AR D R 7% i B v, B 5 32 3 A
BERRZE, AW ST AP S A N S0 WL GE AN [+ )
CYP LB Xf /NI 20 2S84 O N2 6 PR e 58
AR, TR T CYP (9 # 2 REAE AL, O & 2
PEREA 2 PR AL IG HRE

1 #MEEFE

1.1 S¥%shinb it

1.1.1 SEahiy55rH L BER R 55
B SR AL 4 R AR BfEPE LB /NERL 40 R &
FEUES: SCXR (FE) ], MR BT &M (30. 59 +2.64) ¢,
SIYETRIRIE (24 £2) °C AHXHEEE (50 £10) % , L
I BB R /N B, 23 9 RN B RT B el R EROK
40 HEEBH/NERBENL AL 4 21, B 4E 1 BT IR
M3 DA RHIRP A, A 10 A, ZFCHk
(9], Jerp R0 E 4 5.10 .20 mg/kg 3 M5
K- S 3 JR 2 W e EE A H O ATAR U
U B HE B AR 0.01 mL - g7' - kg WEE
6 d,RE 1 d,

1.1.2 FEEEH 50 FUT A HE bR 5 ( Sigma
) AR 99% ), TN % ( malonaldehyde , MDA ) (%%
e H BK 1 48 Ak W) B ( glutathione peroxidase, GSH-
Px) | S AL AL (total superoxide dismutase,
T-SOD) \CAT i 8 s a0 5 1500 2 ( i U i
V) TREWFFEHT)  Nef2 S bt B 22 e BT (anbobio 2
A]) ,RNA #2000 (Jb st RAR AR TR A W] )
RT .PCR i{#| & ( Ferments A7) o IR SO AL (£4
Eppendorf A7) ) , AW {8] 5445 ( H A Olympus
/5 H)) , Synergy2 BURGFRIL (32 E Biotek /A F]) , PCR
BREEY AL (RS A FD)
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1.2 SE%dik

1201 — R 0imgs  SEuibiin)  WEEE 45 4H /s B pf
A B G, A AR U T &, X AR A
AT 53T

1.2.2 %S b Prafetsprsai  ml &l 8153k, 1%
TR B U B B R KT MDA & & & T-SOD |, GSH-
Px CAT {ftE, U5 W B A & R R A
IR A E

1.2.3 e 82k kil Nef2 FH P4 4 i 3 ik
22 B T[] 52 /NI ZH 27 24 b3 A G 3 i 221
RO UTRRY 4 wm B3 5 B, BHARASEER 10 5K,
B RE L B ARG /NI 2 20 Nef2 B 1 635, #5018
A G U T EARHRAE . 20 A o s 4 A A% e B
FEEE U A Nef2 BHYEANME , Bk ) R BEALIERE 5
A ARS8 BH M A0 i e O 3446

1.2.4 RT-PCR /#r3EHFRiE SR RNA $2HUA
A GRS RNA, BOL B EEHAFE 1.8 ~2.0 Z
()Y RNA EFT 300 55 | 300 i SR A0 R i ) G e e e
17, B4 H cDNA 2 L #£47 PCR RN, W AK R
50 wL, (1)Nef2 §38 FBE215 bp; 5191 311E X 5'-
TTC CTC TGC TGC CAT TAG TCA GTC-5' JZ X 5'-
GCT CTT CCA TTT CCG AGT CAC TG-3' ;4" 14 41k .
94 CHIAEM: 3 min, 94 C A1 30 5,57.9 Cil -k
30 5,72 CHEAH 30 s, 3 35 PEFRA, (2) B-actin §”
4R Bt 150 bp; 51917 %1 1E X 5'-AGT GTG ACG
TTG ACA TCC GTA-3" JZ X 5'-GCC AGA GCA GTA
ATC TCC TTC T-3'; ¥ #§ 5F.94 °C A5 ¥ 3 min,
94 CAEM: 30 5,60 CiE kK 30 5,72 CIEfH 30 s, 3k
35 MEA, HUPCR F= AT EERe UK , FHIBERE A% R
B AT 45t G B i T

1.3 @itk RABTEMIM ¢ K5,

2 #R

2.1 DR AEEAME RN R
DR BEEAGE, Pad/ RIS E BA
MG, /N BUCER 2 R E AT BN () 7 B 48 ey
W JCHR SRR, ORI, YeREar4 4L/ R
KRR 2Z TG 2FE L (P >0.05) , e gkl )5,
AL/ BT A B L BT N (P <0.01) , &4
NIRRT R MR E Z R G ITEE L (P >
0.05)(Wz#1),

2.2 R T-SOD ., GSH-Px, CAT #= MDA
S QeEBd/NRUNEA 2 MDA 7 i Y
FTXTIRZ (P <0.01) 1 3 20 CYP Y23/ /NI
HAUMDA FiE 2R HEHIT¥E L (P <0.01),
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Bt S s R B /s BN i 2820 T-SOD | GSH-Px
CAT W B W AR, & YL B 21 5 X0 A 22 S A 458
B (P <0.01) (LFE2),

x1 4ANBRESTWEEREILE (n, =10;7 £5;¢)

el YLRETT PHE
X A4 30.62 +2.88 1.570.52"
CYP 5 mg/kg 41 30.63 £2.41 1.84£0.43* "
CYP 10 mg/kg 41 30.54 +2.85 1.72£0.46*
CYP 20 mg/kg 41 30.56 +2.82 1.33£0.36"
F 0.003 2.43
P >0.05 >0.05
MSyy, 7.544 0.199

ZH AT ¢ K25 .+ + P <0.01

847

2.3 4280 RO Nef2 Fa bk 2m B Rk B AR

Nrf2 2K P8 P 43 76 /N i 41 840 B I v, 4 e A 5
REES ., CYP Yedg)a , A% Nef2 BHA: 40 L i34
W, A0 Bk B Wb (DL 1) ,CYP 10 mg/
kg 1120 mg/kg ZHANMLJT Nef2 BHEA0 i 2 5 294K T
XHHRZH (P <0.05 ~P <0.01) 71 CYP 20 mg/kg 21
AHBRIBT Nef2 BHE 20 i 2R3 B8 T CYP 5 mg/kg I
10 mg/kg (P <0.05), CYP 10 mg/kg #1120 mg/
kg ZH MR Nef2 PHE 20 M2 55 3 5 T X B4l 5 cYp
5 mg/kg 2 (P <0.05 ~P <0.01) , 7 CYP 20 mg/kg
HANREAZ Nef2 FHPEAN 25K .35 7% T CYP 10 mg/

AXFIRZL:B:CYP 5 mg/kgl:C:CYP 10 mg/kg41:D:CYP 20 mg/kg4l
P e AU A I/ /D 2 SN2 1 42 40 ff o 2k

x2 WRAMLEZHNR/NKAL MDA T-SOD,GSH-Px F1 CAT SEELE (n, =10;x =)

Wil MDA/ ( nmol/mgprot )

T-SOD/ ( nmol/mgprot )

GSH-Px/ ( nmol/mgprot ) CAT/ ( nmol/ mgprot )

popilHi:] 7.53 +0.48

CYP 5 mg/kg 41 9.15+1.00" "
CYP 10 mg/kg 4 10.92 £0.24 5 %

CYP 20 mg/kg 41 12.51 £0.73 1 /e

35.84 £0.95
28.23+0.33" "
28.11£2.03%"
21.01 £1.89] 1,

199.66 +3.52 127.76 +3.94

169.07 +8.42% 115.90 =4.43*
141.28 +8.74 %% 99.93 £2.16 5}

122.74 £6.17 X puy 86.32 £6.04 X A uy

F 102.27 168.55 227.96 172.47
P <0.01 <0.01 <0.01 <0.01
MS g1 0.455 2.176 49.433 19.090

q K35 SRR LA + % P <0.01;45 CYP 5 mg/kg LA A AP <0.01;5 CYP 10 mg/kg 4H LLE##P <0.01

F3 IRAMPFHPMR/NEAL Ne2 FREHA ML

(n,=5;x+5)

pai! g OA5iE i A%
Xof HRZH 44.0 £2.24 1.8+0.84
CYP 5 mg/kg 41 41.2 £2.60 3.6+1.14
CYP 10 mg/kg #H 39.8+1.92" 6.0+1.58*"%

CYP 20 mg/kg 41 36.6+£2.07 . 10.1 +1.675 50

F 9.59 35.34
P <0.01 <0.01
MS 4.937 1.823

q Ko S RBAT LS « P <0.05, % # P<0.01;5 CYP 5 mg/kg
HIB AP <0.05, AAP<0.01;5 CYP 10 mg/kg 41 LLEH#P <0. 05,
##P <0.01

2.4 4 2 FDIEALE Nef2 mRNA Kk i
F)5,CYP 5 mg/kg 41 Nrf2 mRNA ik 5 X% a4 2%
SERG2FE X (P >0.05),CYP 10 .20 mg/kg 414
MR IR ALV T ( WLIE 2) ,2 40 Nrf2 mRNA ik
AR T X BRZ (P <0.01) 5 [REF, CYP 10,20 mg/
kg 4G BEME R B 5 T CYP 5 mg/kg 41
(P<0.01)(Wz&4),

3 e

bitiZg CYP Jita H T AR A 35 hin , L8 M i 7 32 2|
B, ASNFOE CYP 2 INBYBEENLE], 1 Nef2 B8
75 S 5 R X BT S A 0 38, T AR HLIAR B B i DR 1
FNE,EEBAEANEMEPUARAY) , AR ¢ AR E
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600 bp
500 bp
400 bp
300 bp

200 bp

Nrf2

100 bp

600 bp
500 bp
400 bp

300 bp
200 bp

B —actin

100 bp

M: Marker(DL 600); 1:X% B 2H;2: CYP 5 mg/ke#Hl;
3: CYP 10 mg/kgél:4: CYP 20 mg/kg4l

E2 RT-PCRAMTX BRZH 5 CYPYLEELIN 2 5L [H R ik

F4 WRASLZFAH/PMRMHAL Nif2 & HO-1 mRNA
Fik(n, =3;x +5)

il Nrf2 mRNA F P MSyy
X HRZH 0.331 +0.036
CYP 5 mg/kg 41 0.359 +0. 046
., 18.48 <0.01 0.001
CYP 10 mg/kg 20 0.491 +0.0297
CYP20 mg/kg 20 0.509 £0.033 ;"
q Koo SRR A =+« P <0.01;5 CYP 5 mg/kg 2L HL# AA

P <0.01
Bz BAE LR, L RE BH LR 25 S A R EORE G R O &
i, Nef2 #id5 ARE AHBEAEHJE Y s di S L &
1, Ji 20 TR e o B AT e f0 Tl 35k PR 7 3258, TR 9 2
M2 IEH gt

ARWFFAUESE, CYP T8N 2177 4= 5 2 11 g
J i EAL PR Y, I GSH-PX  T-SOD  CAT %5 i ~# 1%
PETRE, A T EEUAILRE S TR, BLREE e
B TIOGT it 2 0 P A R R R, A e SV AE T
7, YRR A0 B A Nef2 BHE 20 B 3 308 5 X R AL ]
B, B 400 2 3k 5 g 3 ) A OGN R e B A
Nrf2 PP M Rk & LA s g 841, RT-PCR
7N, P TR Nif2 mRNA ik i F X R 4L, v =l i
Pl mRNA KA R S50 A £ S H G E
S TRIRSE e A Y 7 4 S5 R ) R e 4 25 SRR
WEGHFE L (P<0.05~P<0.01), @4, CYP
Xif 7N B/ ik 2 2 ) 3 405 LA — 2 A R AR O R
CYP Yagss T &1 N R 1 F B, BILA ™ A S 4k
N RIS, IR PEDT AL RGBS, SN2 5
Keapl fif 25, Nef2 H il B % A4, 55 T iiFbi A ik
AN DR Rk, DA T 34 5 i 4 2 i Bt Ak RE . X
KT TR IR G R BE USRS R Nef2/ ARE. §% 38
B, B Nef2 JEPR R RIS GCS 1% SRk,
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L HBE ] LG S OE Nef2 {5 Sl BE R KRG D

M0 HO-1 mRNA ik AT UL R U 2k DR B 2 18 1

SRIE O 19 Nef2 T 5, Nef2 Sl i 51 A 3 54

FHTE— 0 K A 22 PR A
CYP 255 ] LIRRARALIA PRI RE 1, 5 /M ik

HYUEMH & e AL RGP R R Gkl

[ RS Nef2 , f N2 phy J 5 o) LA 37, AT 550

BT B RE T . PR AR TR AT e AT B

6 CYP FREERRICR | 1 5 e S8 TL i ) 305 4 mT B2 B

ifi CYP AR e,

[ & % x # ]
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