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Abstract ; Neonicotinoid insecticides can disrupt the neural activity of insects by specifically binding to the nicotin-
ic acetylcholine receptor (nAChR), further causing the insects to become extremely excited and even paralyzed to
death. Such insecticides have become one of the most widely used insecticides in the world due to highly specific

to insects and relatively safe to mammals. To evaluate the toxic effect of clothianidin (CLO) on the gonadal system
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of Sprague-Dawley (SD) male and female rats, the endocrine disrupting effect of clothianidin on rats’ gonad sys-
tem was determined following oral exposure to 50, 150 and 250 mg-kg™' CLO for 28 consecutive days. His-
topathological changes of the gonads, the distribution of CLO in the liver, brain, gonads and serum, and the chan-
ges of sex hormones (testosterone and estradiol) in the blood was studied. The results showed that CLO could ac-
cumulate in rat liver and serum. The high accumulation of CLO was also found in the gonad of male rats exposed
to high-dose group (250 mg-kg™'). High-dose exposure to CLO (250 mg-kg™") could cause degeneration and nec-
rosis of spermatogenic cells and seminiferous tubule epithelial cells in the testes of male rats. No significant patho-
logical damage was found in the female rats exposed to CLO. The male rats’ sex hormone secretion (testosterone
and estradiol) was promoted in all exposure groups. Low (50 mg-kg™") and medium (150 mg-kg™") doses of CLO
had no significant effect on female rats’ sex hormone secretion, while high dose of CLO (250 mg-kg™") can inhibit
female rats’ sex hormone secretion (testosterone). In summary, the three doses of CLO exposure could disturb the
male rats’ physiological functions of the gonadal system, and 250 mg-kg™' CLO exposure had a certain endocrine
disrupting effect on the gonadal system of female rats. CLO may be a potential endocrine disruptor.
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FRURTEHES ) 1) B PR RS, H & A RIS UE BT
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thalamic-pituitary-gonadal axis, HPG axis)H S i HL il
BRI R BY 2 AR 52T (testosterone,
T)FMfE — B (estradiol, E2) 2 T B 1 4 2% [ B g 2%
FEAT AT PERR b, G 2 P B LA, 5 PR AIE
X R G A BB R R L, T, AR
# SD KBB4 I 50 150 #1250 mg-kg™ CLO £
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1 #7157 % (Materials and method )
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REWHTHES | LR IR R EZ = ImA
60 CZEM/K T, il e, B s s — i B (0 ¥ W
(0.5% R IPBLLF4E 28, i Ja I TRC 2, CLO ¥
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UEJE L AL
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2  Z55 (Results)
2.1 CLO TR BUK I MRS 64734

CLO 475 28 d Jo 7E ik | JHF PR AL A 23
M 1 FR, A YRR CLO B R W 2y - AIKHH)
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Table 1 Gradient elution conditions of mobile phase
0.05% R /% ik
R X R IL
WE/min - ZK% ’ T L -min )
0.05% formic acid
Time/min  Acetonitrile/% . Velocity
aqueous solution/%
/(mL-min™")
0 10 90 03
05 10 90 03
2 90 10 03
35 90 10 03
4 10 90 03
5 10 90 03
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Fig. 1 Distribution of clothianidin (CLO) in serum,

I Female

brain, liver and gonad tissues of rat
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2.2 VERRI LUK HEE

2t 28 d 1) CLO YL fa , W3 1 K BLPE iR
(SEAURIGP 50) s B2 fh (1] 2 FNEL 3), e FRONT
HRALH , IE IR FRSE AL U I 5e 3, ARG /NS
B PRGN HES 3 55, 25 AR AT (& 2(a)), 5
X B A L A0 ) e G i 4 R DL S e AR (18 2
(b)Fl1 2(c)) , e 7] 20 52 U] 30 Jeg 38 DX B 4 ot 240 45
AT DL ARG A AR M SRR L T8 I P, AR it A
K= F L o e N A Bk B A vk i EA
Py A B8 2(d))o

TE ()X 4L ; (b) CLO fIGH i Ye a2 5 (c) CLO i i Yudip 2l
(d) CLO w557 e a2 ; [ B AR 3R 2 A5 4 i
WA, #i AR MRS & L S IR S
Fig. 2 Representative histology of the testis of male rat

Note: (a) Control; (b) Low-dose CLO treated group; (c) Medium-dose
CLO treated group; (d) High-dose CLO treated group; circle represents
necrosis of spermatogenic cells and arrow represents necrosis of

seminiferous epithelial cells.

A R BRSO 8 R o P oA S [R5 1) B 3
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Hh 1) 5t 2 O B8R D S A 5 e ) e 4 ) JBi il 7 P
B, AT FH R,

2.3 IMiEHERE K

CLO Y%7 28 d J& , ARl s 4l i v M R (T
M E2)K VN 4 Fi, A TR T 0 R & &
FHARXT X BRZH B 3 vk B A Bk R . MR
YRR, T B2 R Y 3 T B, B
e R Y4y i 2 v AR e 2 e R e A R )
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2 (@)% HR2H 5 (b) CLO IR Y340 ; (c) CLO Hrfl i Je st
(d) CLO iyl e st 4L ; 4 Pl A3 I i i A T 8 e A
Fig. 3 Representative histology of the ovaries of female rat
Note: (a) Control; (b) Low-dose CLO treated group; (c) Medium-dose
CLO treated group; (d) High-dose CLO treated group ;

circles represent significant congestion of interstitial blood vessels.
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4 CLO #3528 d )mmMEHEHEEM(T)
B (E2) WS E
FE L+ IR TF AL P<0.05,a AR FRHIE AL P<0.05,
b ARX T 4L P<0.05,
Fig. 4 Serum concentration of testosterone (T) and estradiol
(E2) after CLO exposure for 28 d in male and female rats
Note:* P<0.05 relative to control, a P<0.05 relative to

low dose, b P<0.05 relative to medium dose.

KRG AL, K 7 41 R Ry H i T 3Rk
5 B A LG 35 22 S v o) o 2E VR B B IR
T R ;3 AN AR B Y B2 SR K S
XTHRZA S TC I 2 2

3 112 (Discussion)

K EUESE 28 d Yeds CLO AT AT % A 5 A 1fiL
T CLO MR, A& BN W) 5] i i B ER A v, Ik B
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4], CLO 7EME R R N i 8% B /N, R
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