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Toxic effects of perfluorooctanoic acid on mouse oocytes

GUO Conghui, LI Qinghua, DING Linshu, HUANG Jianhao, HUANG Xiaogang, WEI Hengxi, ZHANG Shouquan
(College of Animal Science, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] The purpose of this study was to investigate the toxic effect of perfuorooctanoic
aid(PFOA) on mouse oocytes. [Method] One hundred and sixty 6-week-old Kunming female mice with
similar body weight were divided randomly into four groups, with five replicates in each group and eight mice in
each replicate. After 7 days of adaptation, the mice were fed with different doses of PFOA for 14 days. The daily
doses for control, low, medium, and high dose groups were 0, 5, 10 and 20 mg/kg respectively. Then the mice
were superovulated with injection of pregnant mare serum gonadotropin (PMSG) and human chorionic
gonadotropin (hCG), and the oocytes were obtained for detection. [Result] Compared to the control group, the
oocyte maturation rates of mice in the middle and high dose groups decreased by 14.28% and 28.17%
respectively, while the contents of reactive oxygen species in oocytes increased by 135% and 177% respectively.

The proportions of S-tubulin with abnormal morphology and irregular chromosomes in oocytes increased by
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65.06% and 75.60% respectively. In addition, the proportions of (Phospho-histone H2A.X, P-H2A.X) in oocytes

of low, medium and high dose groups increased by 47%, 133% and 1.71% respectively compared with the

control. [ Conclusion] Mice fed with PFOA may decrease their oocyte maturation rate by inducing the increase

of reactive oxygen species, DNA double strand break and cytoskeleton damage in oocytes.

Key words: Perfuorooctanoic aid; Oocyte; Reactive oxygen species; DNA damage; Cytoskeleton
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1.2.6 P i s ke nb  TUFLIREEA
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2 RS0

2.1 EBR PFOA #Dl/)\ R OP B L BRI Rl 21

xR AE LG, B H B RA [F] R & (5. 10 AN
20 mg/kg)PFOA /)N B 1) 51 BE 20 0 e 243 A 1 2 R
B (32 1). 10 A1 20 mg/kg 778 20 /N B0 90 B 41 i
R B R BT 14.28% A1 28.17%: 5 mg/kg 7 &
YN} IR 2H 22 AN B 2 (P>0.05), 10 mg/kg ZH A%
TR 75 57 58 2% (P<0.05), 20 mg/kg 4L RIS I8 40 2 5+
W22 (P<0.01). 5. 10 A1 20 mg/kg 2H 5 2 8] 5 %
FHEEZE R B2 (P<0.05).

1 PFOA 3/ P MR AR A F M

Table 1 Effect of PFOA on maturation of mouse oocytes

B /%

Discharge rate of first

HHAE/(mgkg") 4R E

Daily dose Total cell count polar body
0(CK) 108 91.23+0.010a
5 111 85.50+0.123a
10 104 78.20+0.015b
20 101 65.53+0.372¢

1) R ) #3485 69 R B B FE kT £ 57 .5 (P<0.05,LSDi%)
1)Different lowercase letters in the same column indicate
significant differences(P<0.05, LSD method)

2.2 ERR PFOA %4 SRR 4HBESE 1L N

LT A AR L, B H RS [F) 77 2 PFOA /R
FI9RBEZH A P9 ROS & & A R T & (B 1), 10 f
20 mg/kg AT O EFAHL A ROS & &4 1
135% M1 177%; 5 mg/kg 20 AN X I8 20 7 5 R B 2%
(P>0.05), 10 1 20 mg/kgH 5 %f M 4L AH b 22 53 B 2
(P<0.05), 10 5 20 mg/kg#l  [f] 22 7 R & %
(P>0.05)(K 2).

a: 0 (CK): b: 5 mg/kg; c: 10 mg/kg; d: 20 mg/kg
1 AEIFIE PFOA REMNSIFMMAIEMLE (ROS) K
KER
Fig.1 Fluorescence images of reactive oxygen species
(ROS) in oocytes exposed to different doses of
PFOA

0.06 -

ROS t5m%
Fluorescence intensity of ROS

0 (CK) 5 10 20
w (PFOA)/( mg-kg™)

T B A RIING 2 R R R % 53 2.3 (P<0.05, LSD %)
Different lowercase letters on bars indicate significant differences(P<
0.05, LSD method)

El2 7T REE PFOA RERIIFAMAEMLE (ROS) %X
SRR
Fig.2 The fluorescence intensities of reactive oxygen

species (ROS) in oocytes exposed to different doses
of PFOA
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H ¥ il A [ 57 f PFOA K /N B 51 R 41 i
P-H2A.X 5 45 R EIR, 41N DNA #5451
A WIS (B 3). e, 5,10 A1 20 mg/kg 4
P-H2A.X L] 23 il B REZH 1 T 47%. 133% FH
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171%. 5 mg/kg 21 5% 20 % 7 B 3% (P<0.05), 10,
20 mg/kg A5 X REHAH LE 2 Rl W 2 (P<0.01),
10 #1120 mg/kg A 172 F A 2 (P>0.05)(1 4).

P-H2A.X Hoechst 33342 Merge

0 (CK)

20 pm 20 um 20 pm

5 mg/kg

20 pm 20 um 20 um

10 mg/kg

20 um 20 um 20 um

20 mg/kg
20 um 20 um 20 um

3 AE5fE PFOA REMIIFMAMEA P-H2A.X 3K
E&

Fig. 3 Fluorescence images of P-H2A.X in oocytes exposed
to different doses of PFOA

80 1

D
(=)
T

DNA 55 % /%
N
(=)

DNA damage rate

[
[=)
T

0 (CK) 5 10 20
w (PFOA)/( mg-kg™)

T BT ARG 78RR 22 57 8. 3% (P<0.05, LSD i)
Different lowercase letters on bars indicate significant differences (P<
0.05, LSD method)

4 F[EIFIE PFOA RERIITAAD DNA B {75EEH5)
Fig. 4 DNA damage rates of oocytes exposed to different
doses of PFOA
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H ¥ AR AN [F) 77 B PFOA (1) /)8 B3, 51 &F 48 fifg
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RS HEZ I LL5 73 50 F 5 T 65.06% 1 75.60%

5 mg/kg HE XA 2ZRF A EE (P>0.05), 10,
20 mg/kg 45 X R AH LL 3% 22 7 35 (P<0.05),
10 A1 20 mg/kg 4 [A] 2 A 52 (P>0.05)(&] 6).

f-tubulin Hoechst 33342 Merge

0 (CK)

20 um 20 um 20 pm

s e

5 mg/kg

10 mg/kg
20 um 20 um 20 pm
s g

5 A EE PFOA REHIIFGAEME R ER
Fig.5 Fluorescence images of cytoskeleton of oocytes
exposed to different doses of PFOA

20 mg/kg

L5 2R /%

EN

i

giliich
The proportion of abnormal cytoskeleton

0 (CK) 5 10 20
w (PFOA)/( mg-kg™)

7 BT AR NG - RER R 72 57t 12 2% (P<0.05, LSD )
Different lowercase letters on bars indicate significant differences (P<
0.05, LSD method)

6 T [E5fE PFOA REMNINREMEIRFELLH
Fig. 6 The proportions of abnormal cytoskeleton in
oocytes exposed to different doses of PFOA
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