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[ Abstract | Objective To analyze the effect of subchronic exposure of polystyrene nanoplastics ( PS-

NPs) on reproductive function in adult male mice, and to explore the preliminary molecular mechanism of its
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impact on testosterone synthesis. Methods  Sixty 8-week-old C57BL/6 male mice were fully randomly
divided into control group ( deionized water) and PS-NPs low (10 mg/kg, 10 PS) and high exposure group
(40 mg/kg, 40 PS), with 20 mice in each group. The mice were treated once per day for 60 d by gavage.
The weights and organ coefficient of the testes, epididymis, brain, liver, spleen, lung and kidney of each
group of mice were weighed and calculated at 24 h after the last exposure. HE staining was used to analyze the
histopathological differences of testicular tissue, and transmission electron microscopy was used to observe the
ultrastructural changes of testicular cells. The computer assisted sperm assay system was used to analyze semen
parameters, the contents of serum testosterone (T ), luteinizing hormone ( LH) and follicle-stimulating
hormone (FSH) were detected by enzyme-linked immunosorbent assay ( ELISA) , and the expression levels of
key genes for T synthesis, which had been screened by transcriptome sequencing, were determined in
testicular tissues by real-time PCR. Results Compared with the control group, the weight of the epididymis in
the 40 PS group was increased significantly (P<0.05), the testicular organ coefficients of mice in the 10 PS
group and the epididymis organs coefficients of mice in the 40 PS group were increased obviously (P<0.05),
and the weight and organ coefficients of the liver and spleen of the mice in the 10 PS and 40 PS groups were
decreased remarkably (P<0.05). The pathological results showed that compared with the testis of the control
group, the lumen of the semininogenic tubule in the 10 PS and 40 PS groups were enlarged, the semimatogenic
cells were loose, and the vacuoleization was increased. Transmission electron microscopy displayed that
mitochondrial swelling and endoplasmic reticulum expansion were observed in the cytoplasm of Leydig cells in
10 PS and 40 PS groups. The sperm motility of mice in the 10 PS group was decreased significantly compared
with the control group (P<0.05). The serum T level of mice in the 10 PS and 40 PS groups was decreased,
with that of the 40 PS group more significant (P<0.05). The serum LH and FSH levels of mice in the 10 PS
and 40 PS groups were increased notably. Compared with the control group, the mRNA levels of CYP11A1 in
the testes of mice were significantly down-regulated in both 10 PS and 40 PS groups ( P<0.05). Conclusion
PS-NPs can cause damage to the testes pathologically and functionally in mice, and may reduce T synthesis by
inducing structural abnormalities of Leydig cells and down-regulating CYP11A1 expression.
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K TRCENT O TR R — AN E A e T R,
BTB [ LR T (1450 W SCHF AR 1 35 52 4E S5 T8 Gy
PR MR IE XK T R A BB KB R,
PS-NPs GEM8 5| /I B 52 AL B 1 52 AL 8] 5T 20 iy 68 15
MR, XA R R E TR AR ENREEZ —,
i ELARFA S 4/ BRORS -36 1 B R R, & A T
B TR T VR R 52 AL ) J53 240 1 o 6 1) e
LR MERRER SR e eV Sh ) 5 R AR A B e
HEEREZ™  TA 25 BTB k24 S H 40
JHNS 2 285 B RS —F R T S it R A e, — B T sl b
FEAELSEN TR AR . T A SR8 E—
B HRR I B AT AR 4 RH I SE r StAR A
ERRIIARIMIEEL RS B LRI, Il CYPT1AT fifk
4% 284 i s oy AT K 2 Jes I, A D' T P 5 P Y
3B-HSD A4k 200, 2B B CYPLTAL fi Ab %% 1k by I
W W, B J5 AE 178-HSD B4 Fl R ARGy T 2,
CYPI1AL 32 Z 4] , 2552 M I [ BEAE SRE AR N TE B2
I T ) ) 2o e, S B2 A B b, Bl StAR
N [ A M 32 BN SRR P fH CYPTIAL K
W, FECT AT AR, BT
PS-NPs J7 10 PS F140 PS 2 /|™ B 52 AL [ J5 48 2 i Ak
FIN B PI645 , 5 T A B OCERFE R CYP11AL £ES2L
Ak BH I 37 B0, $2 % PS-NPs 1] B3 i i & 58
AL B 520 R ol 205 40 5 LA S RRAIR CYPL1AT JER Y
FEI5 T T /G RO 4 o

FEVE B R WA L 232 8 T B i-TE -2 0L
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(hypothalamus-pituitary-testis, HPT) #li i 4% . T e i
1 A AR PR IR 8 2 B i & ( gonadotropin  releasing
hormone , GnRH ) il ¥ & {4 73 W4 £ 1 iR 80 R (LH FI
FSH) ,7E LH 5 FSH (#3038, 52 AL ] J52 4 i #0545
YRf AR T o BeAh, T OFSH B LH Al Ay 2
SATHE S R T e ik-Te A i D e, JF H T fefgim il
SRR FE 439 GnRHL, 0l LH A FSH 74
AWML IR W, PS-NPs 252 j5 LH 5 FSH /K14
e, ATRESE th TAROK P T 8505 5 S it 45 K [ i il i
1A, DT 4 B TR] 4 e £ A R i FSHL AT LHL 3861
FSH 5 32 Rp4i i b 1 32 IR 45 5 REAS BTG A T R 4B, 1%
RS T 25 RS 5 40 M 2 RE 1) A AR a5
FSH S 7t @ BB 5 5 LR I35 o LH 7K AR T
B RS F IR L, PS-NPs 2287 )5 FSH
A LH S T ] B2 20K 5 i AR S i Y
R Z— A ik BARHL 0 T 2 — 2D IR ABIESE o

PS-NPs 718 11: 7 % REA% 5 20/ BLSE U BRBRUAE |
A NG5 )T B MR A . PS-
NPs A i 3 75 5 52 AL 1) S5 4 A A S 46 4 S, T A
T A BOCHEFE R CYPLIAL [ 3RIK BT G R T FE, i
T MR /N B AE S D RE R A5 . ASBIF 5845 O I 1 PS-
NPs (415 5 B8 A G 2 o 2 e 2 2% 1chiE
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