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Reproduction toxicity in male mice after nitrite exposure
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Abstract Objective  To investigate the reproduction toxicity and molecular mechanisms in male mice after
nitrite exposure. Methods Thirty six healthy 2-month-eld male mice were divided into control group low-dose group ( 60
mg/kg) and high-dose group ( 120 mg/kg) 12 mice each group. Each mouse was treated with saline or different doses of
nitrite by peros once per day for a total of 3 months and the condition of the mice was monitored every week. The tissue of
testis was harvested and the pathological changes of testis were analyzed by HE staining. Immunofluorescence and Western
blotting analysis were used to detect the proliferation and apoptosis of testicle cells DNA methylation and histone
deacetylation. Results The body weight of the mice in nitrite treated group increased slowly compared with that in the
control group. The coefficients of testicular significant decreased ( P <0.01) and the morphology of testis also changed after
nitrite exposure. In addition the proliferation of testis cells was elevated dramatically while the apoptosis of testis cells
reduced markedly compared with vehicle. The enzyme expressions of both DNA methylation and histone deacetylation were
increased in a dose dependent manner after nitrite treatment ( P <0.01) . Conclusion Nitrite exposure can inhibit mouse
growth and spermatogenic cell proliferation and induce spermatogenic cell apoptosis leading to reproductive toxicity in
male. The increased DNA methylation and histone deacetylation level indicate that epigenetics may be involved in the
process of male reproductive system damage and regulatory mechanism by nitrite exposure.
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Table 1  Effects of nitrite exposure on body weight and testis index in mice( n =10 x +s)
(g (g (g
groups before nitrite exposure ( g) after nitrite exposure ( g) body weight change ( g) testis index
control group 27.394 +1.083 45.563 2. 085 18. 168 = 1. 534 0. 692 +0. 032
Jow-ose group 27.400 = 1. 198 41.324 +2.278 13.923 +2.034 ™ 0.598 £0.053™
high-dose group 27.419 +0. 949 36.592 +1.903 9.173 +1.576 ™ & 0.521 +0. 061 *&
; Yok P <0.01 &P <0.05

: - (9/ (2 x100%
Nitrite exposure can inhibit weight gain in mice and reduce mice testicular viscera coefficient with dose dependence; *% P <0.01 Compared with

the control group; &P <0.05 if high dose versus low dose group; Viscera index = viscera heavy weight( g) / body weight ( g) x 100%

1 HE 50um
A. ;B (1) c (%)
Fig.1 HE staining of mice testicular tissue structure Bar =50um
A Control grup; B The exfoliated seminiferous epithelium for the low dose group( T); C The deformation seminiferous tubule

for the high dose grup( %)
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Fig.3 The statistical analysis cell proliferation and apoptosis after nitrite exposure

A and B The histogram of BrdU and TUNEL cells in a single seminiferous tubule ( x £s n =30) nitrite exposure can inhibit spermatogenic cell

proliferation and induce cell apoptosis with dose dependency; ** P <0.05

dose group

if nitrite group versus control; # P <0.05 if high dose versus low
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Fig.6 Western blotting semi—quantitative analysis
A Expresstion of Cyt-C and Caspase-3 ( Western blotting) ; B Western blotting semi-quantitative analysis( x £ s

n=35); %k P<0.01 if nitrite group versus control; # P <0.05 if high dose versus low dose group
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Fig.2 The spermatogenic cell proliferation and apoptosis of mice testis after nitrite exposure

A-C BrdU positive cells expression; D TUNEL positive cells expression; Nitrite exposure can inhibit spermatogenic cell proliferation and induce cell
apoptosis with dose dependence; Cont low-dose group and high-dose group are marked with C L and H respectively; The scale for the A-B Bar =
25pm; D¥ Bar=50pm

Fig.4 The alterations of Cyt-C and Caspase-3 expression after nitrite espouse Bar =50 um

A-C  Positive cells expression of Cyt-C; D Positive cells expression of Caspase-3; Spermatogenic cell apoptosis increased with dose dependency after
nitrite exposure

Fig.7 DNA methylation and histoneacetylation level change of immunofluorescence Bar =50 um

A-C Positive cells expression of SmC; D Positive cells expression of DNMT1; G Positive cells expression of HDACI; Nitrite exposure can induce
spermatogenic cells DNA methylation and histone deacetylation level increasure

Fig.8 A and B are negative control groups Bar =50 pum
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Fig.9 Statistical analysis for the positive cells of 5SmC  DNMT1 25 HDAC1
and HDAC1( x £s n =30) HDAC1
*% P <0.01 if nitrite group versus control; #P <0.05 if high ’
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10 DNA Western blotting
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Fig. 10  Statistical analysis DNA methylation and histone acetylation level change of Western blotting
A Expresstion of DNMT1 DNMT3a MBD2 HDACI; B Western blotting semi-quantitative analysis( x £s n=5) nitrite exposure can
increase DNMT1 DNMT3a MBD2 HDACI protein expression; ** P <0.01 if nitrite group versus control; # P <0.05 if high dose

versus low dose group; Low-dose group and high-dose group are marked with C L and H respectively
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