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Effects of fenvalerate on enzymes in testis of male offspring rats after maternal
exposure in gestation

LI Xiao-feng, YANG Yang, ZHOU Yi-jun
( School of Public Health, Shanghai Jiaotong University, Shanghai 200025, China)

[Abstract] Objective To investigate the effects of fenvalerate on reproductive system of male offspring rats after maternal
exposure in gestation. Methods Twenty pregnant SD rats were randomly divided into three treated groups ( treated with 2,
10, and 50 mg/kg fenvalerate respectively on day 12 to 18 of gestation by means of intragastric injection) and control group
(treated with comn oil) . Male offspring rats were sacrificed on postnatal day 35, and the levels of serum testosterone (T) and
testis homogenate T were determined by radioimmunoassay ( RIA). Meanwhile, the activities of enzymes in testis such as
acid phosphatases ( ACP), alkaline phosphatase ( AKP), lactate dehydrogenase (LDH) and gamma-glutamyl transpeptidase
(y-GT) were examined by colorimetry.  Results Compared with control group, the activity of LDH was restrained in
50 mg/kg group (P <0.05), and those of y-GT were increased in 2 mg/kg group and 10 mg/kg group (P <0.01). There
was no significant difference in the activities of ACP and AKP between control group and treated groups (P >0.05). The
levels of serum T and testis homogenate T were increased with different doses dependently, while there was no significant
difference between control group and treated groups (P >0.05). Conclusion Exposure of fenvalerate in gestation has some
influence on the reproductive system of male offspring rats, and can significantly affect the activities of enzymes in testis.
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1.1 ZRzHY

BB ERREHENE SD KR 20 H,8 f
i, P ENER EEEGNEHRRIYHAR T
DRE,Z EBTEBRFEFRERIY P LR,
KGZES dEIRER. 34 ™ FTIES : SCXK
(¥+)2007 - 0005 ; {5 F 15 AT iE 5 : SYXK (/) 2008 —
0050, BHYMF T ER (23 +2)CT. RE (60 £
10)% 9 h #1 15 h BARE R 524 F (8:00 ~17:00
55T o
1.2 FEAFASE
1.2.1 #50 FURAEE(99.0% ) \E K (99.6% )
Vg B Sigma-Aldrich A 8] ; F S S EHB W 2K
# &, BRYEBEEREE (acid phosphatase , ACP) \Jg th ¥4 %
ERE% (alkaline phosphatase, AKP) v - B &K BL ¥ £ 55
(~y-glutamyl transferase, y-GT) . 3. B fi = B# ( lactate
dehydrogenase, LDH) & Ml A F| S B R ERAEY T
BB AL T E MBS R E T 25 & i I
RXAEYPTBREARARARARME; oA 8E>
SHTE .
1.2.2 £ T6 S Bt EH (b vl
G ARFRAEAT) ; Pro 200 5 #l (Oxford,
2H) ;KB HERLHL.SN695 B v - (L%
BT RS A RARE) ;4 X P HERKE
WM ERES,
1.3 44

20 At ik M RBE AL A 3 RARR. . &
3SAMELREH, HP W RAS TAE KM, 254
A% F 2,10 F1 50 mg/kg FUREE (EAAER
W), HRAEE T, BR—K, TRRESE 12 ~18
R#EGYE , BELET 4,
1.4 WEER
1.4.1 BELEFSRMFRNEBFRLE FE
BESRNESE BHRE KK MERHEREE.
BRREEKERL, EIRSE 21 RAA ,EEREFR
REHAFFHACRFREANE HE KEE.
A H TR R, ZFRETILE, S8
RE S5 REMFREZESRE.

1.4.2 HEBEHTRHBEERE BEHIFRTH
AR 35 KA, B L EA FR.ER. OB,
B B RE L BREBUR R, T E SRR (EER
2/RRE,e/100 g) .
1.4.3 MmMBEMBASENHEE LFEEHT R
WSk B , R A O, 0B BT -20 THREF. B
EMEAFTIRWERIE K P EE, KBURE, AH
BHI5I% S K (pH 7.4,0.01 mol/L Tris-HCL) , 3%1:9
MEAFEFSR, KBREL REEFBRT -20 C
oy
1.4.4 ZARTZHESHANERESTEREN ZA
8 ACP.y-GT,AKP #1 LDH 3% ¥k i b &8 35050
ERE;MFEMELTRFTHNER S ERARG %
BHRAR SRR,
1.5 Sil#4H

KA SPSS 11.5 A # T4 40 3 B 5IE
F % s 8, 4L LB A5 £ 4397 38 A Dunnett 3
THF . P<0.05 BRERAHRITERE XL,

2 5 R

2.1 AREFMFEER
BRATAKBELRSE HRARSLEEAE
RERKZEMBEHRERF SRFHAHER KKE
THLERE. SRTRBEREELRLE 1,
1 ERFREERBEER

Tab1 Number of offspring rats and ratio of female to male in each
litter

“5) g1 g2 &3 =4 5
R4 14(59) 17(8:9) 15(8:7) 18(99) 14(4:10)
2 mg/kg Ped  13(49) 11(5:6) 17(4:13) 13(677)  12(6%6)
10 mg/kg el 13(7:6) 17(9:8) 16(9:7) 13(67) 15(69)
50 mg/kg JeTed]l  14(9:5)  13(9:5)  14(6:8) 15(87)  14(86)

2.2 FURBBEN VAT RE S R BN R W

2mykg REANERFRAEAREEEST TN
A, ZRARITFEL(P <0.05) ;1 H A5 £ %
BASHBALBERLRITFEENL(P>0.05),
2 mg/kgPe B AT RB P2 R BB F KT X HE
HEZRAERHTFENL(P<0.05); ARAFEREL
FREOLCERSRZABIBEERTHRA . ZREAS
HEE(P <0.01) s AR EREHFREAE
FALOIB AT B, 2 F 10 mg/kg 71 50 mg/kg
REASHBAKRERARITFENL(P<0.05,
P <0.01) ;{E& G A AT A0 5 BE il L B B | A0 A1) e
HRAUEMBARBRERLSEITEREX(P>0.05)
(£2),
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2 WEAHVERTREBEESAMHZM(Z£5,2=25)
Tab 2 Effects of fenvalerate on relative organ weight (g/100g) of male offspring rats (z +s,n =25)

k| fFRER g

MR R B/ (g/100 g)

i3 =13

DR il =33 25 ]

HE4 149.86 £15.65 4.86+0.37 1.06+0.07

2 mg/kg BeBA  158.37 £9.25C 5.06:0.30C 1.04 +0.07
10 mg/kg B34 149.24£12.21 4.78 £0.34  1.04 £0.05

50 mg/kg YeFEH 144.28+8.74 4.97x0.31 1.05+0.01

0.41 £0.04
0.43 £0.03%2 0.63 :£0.08
0.44 £+0.04% 0.63 £0.09

0.44 £+0.03% 0.66 £0.09

0.62+0.07 0.40+0.09 0.82%0.07 1.17 £0.10

0.40 £0.05 0.79£0.06 1.12 £0.07

0.40 £0.05 0.78 £0.06C 1.14 £0.09

0.41+£0.05 0.75%0.05% 1.15 £0.06

®p<0.05, PP <0.01 5XF EAKH,

2.3 FRFEMERFREA G SEEENEZR
AT A R Z AT K+ ACP 1
AKP EHSXMBMANKBRERH XA T EREX(P >
0.05) . 2 mg/kg 71 10 mg/kg JeFF AR LDH {EHS
MEHAHLRZRERTFEEL(P>005);H
50 my/kge AR IDH R B E M T A, 257
AHHFBEX(P<0.05), 2 mg'kg 71 10 mg/kg J¢
BANy-CTEREZRTHRA, ZRARITEE
(P <0.01) ;{8 50 mg/kg JeB ALK v-GT 1 ¥ 5%F

BARBRERIGEHTFEREL(P>0.05)(F3),
2.4 FERFHEMERFROENEATIRTER
FERWE

MEREHNEMEN OFEFESEAZH A
ARG BEENELREASNBARRERYE
GH%EEX(P>0. 05), EASKTEWIENE
ELRENENEMEERE S BEENERE
AEWMBHAERERBLHITFEFEX(P>0. 05)
(F4),

3 RAFEHVEREFREAFSHEENIM(Z£5,0=25,U/gFEH)
Tab 3 Effects of fenvalerate on activities of enzymes in testis of male offspring rats (x +s,n =25,0/g protein)

A7 ACP

AKP LDH v-GT

HE4 119.76 +16.43

135.94 +21.18

5.77 £0.84 2.85+1.23

2 mg'kg A 125.64 £7.94 131.76 £15.75 5.34£0.75 2.00 £1.24%
10 mg/kg JeBH 128.58 £20.11 132.18 £18.04 5.87 £0.75 2.03 £0.58%
50 mg/kg T H 130.10 +28.66 133.91 £24.57 5.28 £1.00% 2.34+0.68

Dp<0. 05,2P<0.01 5% EAK S,

4 MEARENEEFROFNSEAGRTIEMGBHOIWE (G 25,
n=25,U/g&ER)
Tab 4 Effects of fenvalerate on serum T levels and testis homogenate
T levels of male offspring rats (x +s,n =25,U/g protein)

“5) iR ZRNEPHER
R4 33.33 +40.65 83.72 £45.16
2 mg/kg JeIH 34.82 £46.64 80.08 +56.06
10 mg/kg B 4 35.37 £42.32 80.81 +50.38
50 mg/kg B4 44.57 £68.27 113.81 £101.76
3 W #

FREERAFEEAN S UERNBUERRE
B ANAUERERATAERRE 7,5 BE3&
ERMEZ T ANEE, FREHEB I THRRAT, B
MEEES AR E AR ARZHR, T
WTE -E4 -HERANASTER B8 TRE
ZH S AR AERRT T, v-CT REA
XRHABNFAEREE, ENERELSIFHY
FERINIRER BH G ACP MEN AN EE AR

ERMEMERX, HEEE % D RKEEEF L
FEULAEE, WE B E S 6 ACP M y-GT Y
TR, HEF v-CTHEMHE TR, AEHNG TR
Ed TIHAREREE TEE, ERERRRSI®,
M Ca* -ATP B, FHRARASBRES , HEHR
AEEFHASHERRZANBBRECELS
& EHER A RAAEEED .

FRREREZN REHAERFREALIEF
ACPEMSHEAMEKERIXETFEEN, 59
BREENMRERARE. ERHAXFHERTER
EAAZREIERARERTRTRBEERS
35 REASH P ACP HH R, R EHE
IREBEREE S R PR A E Bl A T, R T 6
SHFERABIA R UM FREE ERARERE
BICEBRENEE, XRILARAREZEZIE L E
BfEM. v-GT 7 50 my/kg AR AR T, /7R
FURBBEAT REX RS R T Bt X4 H
Pk 2 E 385 R A0 ) R B 8, IR R D AT A
P R X 2 A 2 D8 B 3 R 385 R R o, DA T £ R A
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WP AR R 0, TR ZWE AR

AHET R, ARFURBEELREI AR R
AT EREFNE (178 - BEEXEBRRIBAE
BN -6 -BIRBEAM) REETH, RBMELW
RERETR ERFRAETHHEHENER, B
AUHESEREEN. MALERFRESRER @
FHZASKFTHNEFNSESNBAHLERSR
SR ENTREER TN EESEREN
ARSI X BEEFRHERET, AR
RECEEAZHRZEER EREENERET
E¥. KREMAEREES=I0E™ , H—M &
FERFERKE 14 ~17T X, 5ARTNFOREER
BN EMEYE ;B B BRRETERRERKSE 17 X
EHARH 4R, AEFRLREETANET MEME
ASEFREFREESHRARRERY IR ¥
B, MAZRA AR NHEERSERRTITR
HAES 4.8.12 XA FIH & 3 5 H A7 RALE
BE X A B AN (P <0.05) HHAEFE 24 X
B HENF RALEE A B 2R (P >0.05), BT
UL EFZRHFN BB T, SUKSBE R 68 R & m 3
F-HEREFENER, MEEF _HEEFENIER
B, HXT R LR AR B SRR, N
SR E R RARTEEILRESREER .

LDH 4L P4 BF BR A 7L BR B9 % AL SO , 38 i W e
AR, NERBARNAERRE RRRMEER X #E
HAERNERE THESIEEEREA" . A%LR4E
RER ERFREALT LDH BHEGHNEREA
(50 mg/kg) Bt 2 35 fI% T % B A, ¥ 90 00K 25 BE 7T R
SEHIESETREB ERARERE TR
G ETMELREWAR ERARNEATMERE T
B4 A o

Zhang E "V HIR AR AL EFLENER,H
HERFREANHERAESE D, REFRNEALH
BERRAEEREBTHELHERD . AXRHER
R AEHAELERAUENHAMLERAR
HEBE HMERSNERNEN, SLERRZKT
M, R AN R E R ERETKE.
XA B S FURS B R A MR R A A R
REEWEEAFRXR"Y,

FEBBIFRER B R R B X AT R 2
BKFEMNEA G SMERE —EEW, FIUEEL
SRR B B T B, = 2@ Bt 7 A2 E &R
AR, TIRT ER - E4 - SRE0HE
TR BT R A 5 P 2 W T RE KL, DA T 22w 4
RREKF. FURE—EBE EHN T @RHFR
HEREMNERFRAEERENEZ R, AEA
BRI RPE T EAk
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