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Chronic Alcohol Ingestion Influences Sperm Semen Quality and Global
DNA Methylation in Pre-implantation Embryos
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Abstract Hematoxylin-eosin staining, sperm motility and morphology analysis technology, immuno-
fluorescence technique were used to investigate adverse effects of alcohol on hepatic tissue of mice, semen qual-
ity, genome-wide DNA methylation of sperm and pre-implantation embryos from different groups. HE staining
results indicated that in this experiment, different degree of damage in liver were detected from treatment group I
with a gastric injection with 4~5 g/kg modified alcohol solution for 30 d and treatment group II with injection for
45 d. The measurement of sperm motility results suggested that the main parameters were associated with a sig-

nificantly reduction in treatment group I and II, meanwhile treatment group I was significantly greater than treatment
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group II. There were significant decreases in the rate of normal sperms morphology in treatment groups. Mice in chronic

alcohol ingestion had a significant decrease in semi-quantification of genome-wide DNA methylation levels, compared

with the animal without treatment, and treatment group I was significantly greater than treatment group II. In 2-cell and

4-cell stage of preimplantation embryo, DNA methylation level in the control was significantly greater than the treatment

groups, and treatment group I was significantly higher than treatment group II. After 8-cell stage, there was no significant

difference between treatment group I and control, but treatment group II significantly lower than control from stages of

8-cell and morula. In the period of blastocyst, no obvious difference was found between each other. Taken together, our

results suggested that alcohol on male mice sperm damage may be the direct reason of epigenetic abnormalities in mice

pre-implantation embryo, and stopping alcohol intake could alleviate some of its negative effects.
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Fig.2 Pathological observation of liver tissue (400x)
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Table 1 Effects of alcohol on sperm motility of mice (mean+S.D.)
FTi8sh 24 X HEZH LRI SEEAH T
Sperm motility parameters Control Treatment group 1 Treatment group 11
VCL(um/s) 47.73+2.37 42.05+3.87* 36.28+6.37*"
VSL(pm/s) 21.53+1.06 19.94+1.28* 14.78+3.01**
VAP(um/s) 27.33+0.66 22.60+3.58* 19.22+4.27*
MAD(®) 84.37+2.44 78.58+2.76* 68.48+5.44%*
Density of spermatozoa(*10°/mL) 5.17+0.74 4.04+0.77* 3.13+0.56**
Motility rate of sperm(%) 89.12+4.31 78.39£3.50* 69.67+5.97**
BCF(Hz) 3.99+0.23 3.88+0.17 4.17+0.37
STR(%) 75.24+1.43 72.70£3.16* 70.74%2.12*

VCL. VSL. VAP. MAD. BCF. STRJZ £kl Bk fif. PR L. TRBINMIE. MWITHER. [T. *P<0.05, 55X M4t

4P<0.05, 555 AL .

VCL, VSL, VAP, MAD, BCF, and STR are curvilinear velocity, straight-line velocity, path velocity, mean angular deviation, beat cross frequency, and

straightness. *P<0.05 compared with control; “P<0.05 compared with treatment group I.
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Table 2 Comparison of sperm morphology among different groups of mice (mean+S.D.)

A BH P SR SR I
Morphology parameters Control Treatment group I Treatment group II
Rate of normal sperms morphology(%) 34.54+3.15 28.79+3.43* 26.06+4.92*

Head length(um) 7.35+0.22 7.28+0.36 6.99+0.32

Head width(um) 2.23+0.19 2.19+0.21 2.04+0.13*

Head area(pum?) 12.23+0.28 12.09+0.21 12.02+0.29

Head circumference(pum) 17.34+0.51 16.94+0.66 16.69+0.62*

Ratio of acrosome(%) 34.51£1.13 34.15+0.94 34.41+1.56

AP<0.05, X ATLL 4L
*P<0.05 compared with control group.

Control

Treatment group [

Treatment group II

155 A DNA B 5- PRI I s S P A G e 9l

—
200 im

, B0 (FE30); DNA, 2L (). LLOFRITHR AR k8. bR =20 pm.

Sperms were immunostained with specific antibodies against resistance to 5-methyl cytosine antibody (5-MeC in DNA), in green (left); DNA, in red

(right). Red arrows are the head of sperms. Scale bar=20 pm.
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Fig.3 Different global DNA methylation levels of sperms in male mice
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to 5-methyl cytosine antibody (5-MeC in DNA), in green (left); DNA, in red (right). Scale bar=20 pm.

El5 ZETREARENYMEIRAEEEHEDNAGEZ A
Fig.5 Global DNA methylation levels of embryos in different groups of mice
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control; *P<0.05 compared with treatment group 1.
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