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% E (vitamin E, VE) 69 FFU4ER , ¥ RS H 6 40 E TR (FLAd dma32),
B-CP AR /& (10. 20. 40 mg/kg) 4320, VE #4728 (20 mg/kg f-CP+20 mg/kg VE) #= VE 41
(20 mg/kg VE), #£4#EF 10d. EF L REBRDRAIPEALR, MEALLEMGREZRAL, RA
S A, . &G KSR EP T K A RT-PCR 7 iAW 9F £+ StAR & & 4F & casp-3. casp-8.
INHo ## INHBB A H mRNA R xR, 4R EB7: HSxtmAak, 10. 20 = 40 mg/kg 49 S-
CP A Z 3k s AP LA RAEME A T H A5, AL F SAR Z & 69 RE D FHIEIKT 18.8%.
36.3% #2 40.3%, casp-3 ABE G EZES I ZHT 16.0%. 26.7% F7 52.9%, INHo & B b9k L4
A& T 34.5%. 83.6% F7 228.7%, INHBB AR eJ R A A& T 7.5% 39.2% F= 52.7%;
20 F= 40 mg/kg &9 p-CP A 32AEHF casp-8 A B YR ZE 5 H & T 27.1% #2 36.7%. Lk @ik
TR £ )8 R EKF (P<0.05). 5 20 mg/kg p-CP & 220481k, VE #R374049 StAR &4
S FHREWNSL (P<0.05). AARAMW, B-CPxT I RIPELEAFHMAER, X5 B-CP 74
StAR & & 494 %, LA casp-3. casp-8. INHa P INHPB £ B 4k kA *; #An VE st Z9p
A —FORPAER, X5 VE THRE B-CP 2t StAR & & SR a9 F4E A A X.
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Influence of beta-cypermethrin and intervention effects of

vitamin E on reproductive function of mice ovary

WU Yalin, WANG Outing, XU Yuwei, ZHANG Shasha, AN Xiuxiu, WEI Xueliang"
(College of Animal Science and Technology, Southwest University, Chongqing 400715, China)

Abstract: The study was conducted to investigate the influence of beta-cypermethrin (5-CP) on ovary
reproductive function and the intervention of vitamin E (VE) in mice. Blank control (peanut oil
treatment), three different doses of 5-CP (10, 20 and 40 mg/kg), protection (20 mg/kg f-CP+20 mg/kg
vitamin E) and vitamin E (20 mg/kg) were applied to 6 groups of mice for 10 d continuously. After the
treatment, the ovarian tissue was obsoleted to observe the pathological changes of ovarian tissue

structure. The changes of StAR protein content, casp-3, casp-8, INHa and INHSB gene expression were
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determined by immunocytochemistry, Western blotting and RT-PCR. The results showed that,
compared with the control group, the treatment of f-CP at 10, 20 and 40 mg/kg damaged the ovarian
tissue in mice, the concentration of StAR protein was reduced by 18.8%, 36.3% and 40.3%, the
expression of casp-3 was increased by 16.0%, 26.7% and 52.9%, the expression of INHa was increased
by 34.5%, 83.6% and 228.7%, the expression of INHfB was increased by 7.5%, 39.2% and 52.7%; the
treatment of f-CP at 20 and 40 mg/kg increased the expression of casp-8 by 27.1% and 36.7%. There
are significant differences between the above treatment groups and control groups (P < 0.05). The
concentrarion of StAR protein increased in the protection group compared with the 20 mg/kg S-CP
treatment group (P < 0.05). Those results demonstrated that -CP had a toxic effect on the ovarian tissue
of mice, which was caused by the inhibition of StAR protein synthesis by f-CP and the increase in the
expression of casp-3, casp-8, INHo and INHFB. Vitamin E had a protection effect on mice ovarian

tissue after, which resulted from the decrease of the inhibit effect of f-CP on StAR protein by vitamin E.

Keywords: beta-cypermethrin; mice; ovary; reproductive damage; vitamin E; StAR protein; cell

apoptosis; inhibin
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Scheme 1 The structural formula of f-CP and VE
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(20 mg/kg VE). 44 10~15 H/NR, VE #4740
VE #EH )G 1.0h FHH p-CP #EH, HAbHM AL
KHEB G 1.0 h PR p-CPEH . HLEH A 10d
Jo o, RFZUAE M FVE AR RS /N B, B & T
REEONE.
1.1.2 EELXA N E SHEAFREE (beta-
cypermethrin, -CP) J5i 24 (Fd i W F A A R A
Al, A >99%); 44K E (VE). 2 RKH I &L
BRI RES TR A TRF) T, adral);
& v AL (TR B-CP); IKLTR (B
HH R AL TARA)) T, el FEARKE GV (B
BN 7 LI AR M A PR A R R Eh &% T (PBS)
(P ESBEAEY AT, BF-0011); S IEPEIH
(DAB, 4% >97%) (B % Lt Tk K
A F); RIPA R (PO013C). 7K HIRHEE 5
(PMSF, 4iiF >99%). 5 x SDS-PAGE HH 4%
M (PO015). cDNA 2 —HE6& ik A& (D7166)
(B REMHARBRAF); Lowry L& HKE
Mg RF & (PC0030). 2 %Vl 2.8 (EDTA, 4
JE >99.5%) (AL R FERHZA R A F]); TRNzol
& RNA F-IGAGT (RARAEAEHE AR A E], DP405);
0.45 um F R W LM (PVDF) (Immobilon-P,
EEE A A,

MDF-382ECN MK K4 (H A SANYO 2~
A]); CT15RE AR EOHL (HAHAILAF]); Direct-
Q™ 5 BAUKENE RS (EEZEMIEAF); LDZX-
40BI 2.3 H 2 AR ) 28730 K 4 (il 2 s
JTEsMk) ): 1/1 000 RS-23211 ¥5 % HL 1 KF (Ll
KR TR T, JT201N); XSZ-4GR HL TG
AR (EPROCRME AR AR); RM2235B
BREHALZY P (EEK R AF); PowerPac™H ik
S F 15k % (35 18 Bio-Rad A ).
1.2 RWHE
1.2.1 ARWEAREMAE KR INEH
ZURNARRL 3 BN 10% B9 H P48 2R 24k b ] 5
MR JELE 70%. 80% 1 90% Y Z.B% 7 43 551 Bt 7K
1.0h, HALKLEEWIK2.0h; BT ZHIRFH
TEWAA TR, kAR, G, Uk
JE AT HE Ze e, FHRAEE (200 fiF) W= 5P 520 21
SRR
1.2.2  #yzdttix AU R & I iR
#&HE (1 mmoL/L ) EDTA, pH=80, 95°C, 15min)
JE, AAKREAMNEZR, EWLELES

Ml IIA$L StAR FEE P GBI 1: 500 N
A PBS MR JEMH]), T 4 °CMENR: ALY
R PULAEW, T 37 °C ¥ F 30 min; | DAB &
t, ZHARBELERK. EBWRLME R, 4T
BB .
123 EEAEERRE L1 g IRFEHL, N
A 3 mL RIPA Zf## % 30 uL PMSF 78434
X, RBALUSEA, F Lowry 0% JIl & & HIK
FEIfE . B 100 pg BE AR, A SDS-
PAGE #tfizHsuik, 43 H 5% ) SDS-PAGE &
4iifke K 12% ) SDS-PAGE 43 B8 e i AT 88 1 40 5 5
VIR TR, st i a2 PVDF
FEE, 5% BihE 2R 93 1A J5 4 PBST el Pt E
(FT StAR PUAIZARAILEL 111 000 FikE) 4 C 7,
37 C WEE P (FRAEALEL 1: 1000 k%) 1 h;
L PBST ¥efi 5 H 10 mL 0.5% ] DAB ¥ 7 4t
o, RIS
1.2.4 RT-PCR ¥ ¥ 3% TRNzol & RNA
FEHUATT (TIANGEN) 3B 552 HUOP 5L 1) & RNA,
I HWE M A260 nm/A280 nm 18, 77T
—80 C. %M i sl B P R A i cDNA, fif
F Taq B P9 235 KR E 386 R 3R AT B3 4347
iR 2N : 10 x Taq Buffer 5 pL, DNA iR
1 uL, dNTPs (10 mmol/L) 1 uL, L FiF5I4%&
0.5 uL, Taq M 1 uL, LA ddH,0 #M5%% 50 uLo 4
WA 95 °C 3min; 95 C 30s, 65~67 C 455,
72 °C 10s, 30 ME¥; 72 C 5min. AiIfS =Y H
2 T 58 VA Tk i 4 I P UK 23 9% RT-PCR 738 Jy
B 51 AR TAYHEARIRS ARG, JPFINER 1.
1.3 ZitHEE

K FH SPSS 22.0 B A 43 b B 7] 22 57 1) 2. 35 1
(P <0.05); FKH Global one-way ANOVAS 4341
FAH AL B RE e, 4 LSDIE M AR A4 1A
25 RIGBHEEI AN X CFEI%0) £ SE (hrdEiR)
(n=10).

2 HRED

2.1 /R p-CP FhEEKRAER

HEH 1dJE, 3AFE B-CP ALFEH/NRIIH
DUREHHUURR, REE. WahE N, DHHIss
SR 3 d ERERE kiR 7 d JERER I,
NI RS PR BE . V> BRI, REE
WEIHE J I SRR, TR LA 40 mg/kg ALFRALHCNIH &
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&1 RT-PCR3G|#)
Table 1 RT-PCR primers
£ 5151 PR SEFFHS
Gene Primer sequence Product sizes/bp Refer number
casp-3 F: 5'-AATCTGACGGTCCTCCTG-3' 198 NM_009810.3
R: 5-TCGCCAAATCTTGCTAAT-3’
casp-8 F: 5'-TGCTTGGACTACATCCCACAC-3' 169 NM_009812.2
R: 5'-TGCAGTCTAGGAAGTTGACCA-3'
INHo F: 5-GGTGGGGATCCTGGAATAAG-3' 122 NM_010564.5
R: 5'-GCACCTGTAGCTGGGAAAAG-3'
INHpB F: 5-TACGTGTGTCCAGAAGTGGC-3' 110 NM_002193.3
R: 5-TTCGCCTAGTGTGGGTCAAC-3'
P-actin F: 5'-GGCTGTATTCCCCTCCATCG-3' 154 NM_007393.5

R: 5'-CCAGTTGGTAACAATGCCATGT-3'

40 mg/kg B-CP AbFRLA/NRAEHERS 1 h 5 I
B B RE IR, O R I R A SR B
B, WiBE. B E. ELEELC, dE—2 HEL0 RN
VR WP DR e R DY JRE e 4 SRR, AR g
HHBAET, T RRAEAERES 24 h . BEAL
HFIEMBEAR, SHERAER T A, PR AR .

L B e B e el T 0 k]

2.2 AEERE B-CP /MR INELEHIRI RN

WIS BRBP S0 4F A S U A 5 34T HE Je o,
SEWEERE 1. SHBAME, AR
i f-CP AbFZH GP S0 R vE e v 53 5, B AR
TURG T, HP It L 40 mg/kg AL HEH A
BH

: By B :
TR o - TSRt

R ot

A. FHXE (Control); B. 10 mg/kg f-CP; C. 20 mg/kg f-CP; D. 40 mg/kg f-CP; E. 20 mg/kg f-CP + 20 mg/kg VE; F. 20 mg/kg VE.

El1 SUSREHRELEENRIPEBAENHEL

Fig. 1

23 AEIRE B-CP Xf StAR EH & RIS
2.3.1 StAR E @ 4t StAR A SRELL
PR ) Ao B2 4 B LI 20 62 0 IR R 45 b
ZF 1) O IR0 B A 2 i S AT R B e £ RORL (1 A7
£, H5XWAML, 40 mg/kg f-CP AbHEH 5
A Y B ORI A i b, JF RN, Bt
Wik

Changes of the ovaries histologic structure in mice after f-CP treatment

2.3.2 StAR EEKRE  KAE A G ik
JE . LA p-actin EE NN Z, M Image J A0
MreE B KR FEAR,  DAK FEAR 1) K/ R A A
XFFIRIKF . WA AT HRZE, 10, 20 F1 40 mg/kg
-CP JbFA, VE #4411 VE 4 StAR A K
FEAE 2359 0.650 7 £ 0.025 7. 0.528 2+ 0.012 3,
0.414 8+ 0.019 8. 0.3885+0.011 8. 0.5353
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A. X (Control); B. 10 mg/kg -CP; C. 20 mg/kg S-CP; D. 40 mg/kg f-CP; E. 20 mg/kg B-CP + 20 mg/kg VE; F. 20 mg/kg VE.

o 3 AN g ; Y 4

El2 SUSEFELEENRIVET SAR EESENEN
Fig. 2 Changes of StAR protein content in mice ovaries after f-CP treatment

0.024 9 f10.681 1 +0.024 6. WA 3 fizs: 10,
20 1 40 mg/kg f-CP ALFRAL ) StAR 2K 3K FE 2 i
FHRTZE A (P<0.05), 2HIFEIKT 18.8%.
36.3% 140.3%; VE HMXTHEAZERARE (P>
0.05), VE frR¥ZH0 5% =T 20 mg/kg p-CP bR
4 (P <0.05).

siar M S S ———

PraCtin—  s—— — — R S—

0.8 =

o
o

StAR Mt K
o
i

StAR relative protein level

o
)

e K EFRAFEFFRZERRE (P<0.05).
Note: The different labels indicate that the differences are
significant (P < 0.05).

B3 SHEERELEENRIIES StAR BER
RIZENTWL
Fig. 3 Changes of StAR protein expression in mice
ovaries after -CP treatment

24 B-CP /)R ZHARRA T B E R RIS

241 X casp-3 #EFNm TEHMEBHA. 34
7 p-CP 434 . VE R 4AN VE 411 casp-3
PCR HLIK %677 WL 4A, mRNA Rik&EKEME >
WlJ& 1.259 0+ 0.107 0. 1.460 0+ 0.224 0. 1.595 1+
0.154 7. 1.9244+0.178 4, 1.5533+0.2324 #
1.3393+0.107 4. & 4C fizs: FE p-CP 7 &1
B, casp-3 mRNA R IL B Z TS (P <0.05),
10+ 20 A1 40 mg/kg ALFRLH S HITHE T 16.0%- 26.7%
F152.9%; VE ARG 22 AR 2 (P> 0.05),
VE #4740 A0 20 mg/kg B-CP AbFRAL % B AN B 3%
(P>0.05).

242 X casp-8 #F®m THMERHA. 34
7 & p-CP b3 . VE fR¥2H K VE A1 casp-8
PCR Hiik &4 WL 4A, mRNA ik &K FEH 55
790.919 1+0.003 1. 0.947 1+0.001 3, 1.1685+
0.001 9. 1.256 8 £0.002 3. 1.084 0+ 0.000 9 A
0.912 3 £ 0.003 7. & 4D Fr/x: BE B-CP
FIEF S, casp-8 mRNA [FRIEFE, B 10 mg/kg
HE XA ZERAEEZI (P>0.05), Hix248
SBEETHE (P<0.05), 2HTET 27.1% A
36.7%; VE HAMXHEAZRAEZE (P> 0.05),
VE #3401 20 mg/kg f-CP AL F4H 7 7 A 3%
(P> 0.05).

2.5 p-CP 31/ RIS REE I RAE T

2.5.1 x/NE INHa mRNA 3 F & 2@
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A. casp-3+ casp-8 W2 B-actin PCR Hijk4&75; B. INHa. INHBB J W% B-actin PCR MLk Z&7i; C. casp-3 mRNA RILEAR;
D. casp-8 mRNA #ikE21k; E. INHo mRNA Fik B4k, F. INHBB mRNA Fis&EAk,
A. PCR electrophoretic strips of casp-3, casp-8 and p-actin (reference gene); B. PCR electrophoretic strips of INHa, INHfB and f-actin
(reference gene); C. Changes of casp-3 mRNA expression; D. Changes of casp-8 mRNA expression; E. Changes of INHa mRNA
expression; F. Changes of INHfSB mRNA expression.
B EFERARERREREE (P<0.05).
Note: The different labels indicate that the differences are significant (P < 0.05).

4 EHSEFHEIRE/RIPEHEL F casp-3. casp-8. INHa K INHBB mRNA FikHIZE1L
Fig. 4 Changes of the expression of casp-3, casp-8, INHo and INHSB mRNA in mice ovaries after f-CP treatment

JEZH. 3 AN5FIE B-CP AbFE4H . VE #3741 K VE 41
() INHa PCR HL3Kk 2577 ULIEl 4B, mRNA RIAEK
FEAE 55024 0.209 0 = 0.001 9. 0.281 1+ 0.002 3+
0.383 8 +0.004 1. 0.687 0+ 0.000 4, 0.636 4 +
0.003 3 1 0.228 4 £ 0.003 8. & 4E firax: Bl -
CP FIEIE N, INHa mRNA [(FRiLEETFF (P <

0.05), 10. 20 A1 40 mg/kg kb F4H 4 5 k& 1
34.5%. 83.6% F1228.7%; VE 4LFIX R4 2 7 A
&% (P>0.05), VERIPAHAEZEST 20 mg/kg
B-CP AbEEZH (P < 0.05).

2,52 xt/NEINHBB mRNA # W% = Axt
FRH . 3 /MFIE -CP 4bBE4H . VE fR¥4 K& VE 4
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1) INHBB PCR HiJk 2% WLI& 4B, mRNA £k
TR EAE S99 0.934 3 +£0.006 3. 1.004 2 +0.003 4.
1.300 2+ 0.001 8. 1.426 6 £0.004 2. 1.117 8 +
0.006 0 A1 0.976 6 £ 0.003 3. I 4F fli7~: Bl p-
CP #|&E T+, INHBB mRNA FEXEZETE (P<
0.05), 10. 20 1 40 mg/kg Kb EEZH 43 5 Tk T
7.5%- 39.2% #1 52.7%; VE A MEH %2 7 AR
# (P >0.05), VERFHEZEMT 20 mg/kg
B-CP fbFAH (P <0.05).

3 S

BT B-CP W0 1K G v T, BRI AT 5
DAAE AR A N LV R /N BT HE B AL B . 25 R
K, ZKARFRFER -CP A F 5/ NRIERE T
— R EER, R 20 mg/kg B B-CP B ] fi
NP AR BRI EEPE RS, T 40 mg/kg HELE AR
g 51N R e, LA AT VE 374l
N 20 mg/kg B-CP + 20 mg/kg VE, L it %) 7]
T8 AN BB SR 2 A ) R AR TR = B-CP T T
RFL VE X} B-CP & i (LA 2 75 B 1B o8
FHEMH .

Zhou “E[IWF 5T R, B-CP AT 520 /N R ON S 1
JRERY, (AR, %% p-CP ALELLH /N
RE R E S IRAN TR EER, XA A
TR 2 TR0 7 A AR A . @
I HIME AR D) A A HE Geth, 7E SR A EZ /N
BN B IR L, RIAFF R A A S
XTHEAH LG, O S A0 A M 0 R 1 A 1 s, O SR
HOIRGE R B ., Horb 40 mg/kg S-CP ALFRZH St N
5, ULH B-CP X/ BRBP LA 21 45 Myt i T 453473
B B-CP XM/ R AR T R G B A #EEER

NIRRT B-CP XoF M 14 2E 5 2 G5 1 52w L | A
VE WFHfER, A 70— 8 W4 7 /KA il
T B-CP X 545 I StAR R (A 4R T AH
IR R R 1) 2R R R R A e . AR AR,
B-CP B8 TP /N M R 5 2 R 10 P 1l
FHRAEGRE I RAGE R Z DL AR K E 27
55 R AT 1A A 2 3 R A P 9 3R A IS [ IR
FAHBS R REDE, 1M StAR B ZX 5
IR P P SR T IR Y, St S N R ) A
REAEER, G0 G 4 AR & G Ep
IR I, B-CP al Hifi| O S 21 StAR B H
(1A B, T VE ]S s EH, 3R g-CP w]

REIE I H0HH] StAR H5 A& R, 2 T 52 i 248 ] i
RIE R A 50 LK LT DI RE, T VE #]
TS B-CP X} StAR Ex 520, T O 5
F0) A= B Ty e RS 31— 52 I PR E F o O S5 RO 201 g
(R T B I PR B ) B AL, Marettove I 7T
T, JULBR He A T 2 AR 24 AT 5w E % /)N B OB R
Heor, SRS, b A N REAH
OB AR () H 0GB /) BRI B o A A O T O
casp-3 Fl casp-8 FIEWIKLI, KIL B-CP Al
HE casp-3 M casp-8 Wik, KW B-CP mIgeIET
X 24 L T AH O R DR B, B B 53 B 9E ) I
WORE, (EEOP R AR B, TR B L) A R
DIReiE sz s s N VE XY casp-3 Fl casp-8 1
RIET W5 . H0 2R b U0 580K 41 i & I
gy, EESCWALH UL K B MERE, 5O
KB AR EE AR YV R0 T X 4| 2R A 5%
Kl INHo A1 INHBB RIE kil I B-CP Al {iE
it INHo 1 INHBB 3215, KB p-CP 1] Geib 2>l
A ER B D ) B, BRI A IR ) R E M
e, BEMSEE O SR A A TE T RE .

L LT W, B-CP X MENE /N B AETE R G R A
BEMEVEAT, W0 /IN GRS AH 2 45 ) 0 i, 1X
52 B-CP 4B 5 /N IP LA 2 StAR A M A
Bigb, UK casp-3+ casp-8< INHa F1 INHBB %
RRIEM LA, W VE i@ k55 g-CP Xt
StAR ZEFEIFENR, AT IR SR 2] —E IR EH o
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