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Abstract: The semen cryopreservation is an important technology to keep healthy and vibrant sperm for a

long time and it has an high value in medicine, biology, agriculture, forestry, fishing and other fields.
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Advanced researches on cryopreservation of sperm have shown that there are still some key issues to be
solved, such as the benefit cryoprotectant, the best cooling rate and recovery conditions. This study aimed to
evaluate the effects of EG (ethylene glycol) as a cryoprotectant for protecting freezing sperm motility and
DNA damage in spotted maigre (Nibea albiflora). We used hanks balanced salt solutions (HBSS), 5% - 30%
ethylene glycol (EG), two-step cooling, 0.5 ml straws for cryopreservation of N. albiflora sperm.
Subsequently, we investigated the DNA damage and motility of the freezing sperm by single cell gel
electrophoresis (SCGE) and microscopic observation. All statistical data were given as Mean * SD, and
One-Way ANOVA was performed to determine the significant differences between groups using SPSS 11.5.
Significant differences were considered as P < 0.05. The results showed that the fresh sperm activation rate
was 85.67% =+2.09%, movement duration was 318.67 +6.11 s, and life-span was 405.67 +=7.77 s (Table 1).
There were no significant differences in moving and life-span time between fresh sperm and frozen-thawed
sperm diluted with 5%, 10% or 15% EG. When 10% EG was used as cryoprotectant, the activation rate was
84.67% =+ 1.15%, movement duration was 319.00 +12.12 s and life-span was 400.67 +4.73 s. However,
moving time and life-span time of frozen-thawed sperm were significantly decreased compared to fresh
sperm when 20%, 25% or 30% EG was used as cryoprotectant (Table 1). The SCGE results demonstrated that
there were no significant differences in DNA fragmentation between fresh sperm and frozen-thawed sperm
which diluted with 5%, 10%, 15% or 20% EG as cryoprotectant. However, when EG concentration was 25%
or 30%, DNA fragmentation was significantly increased. In addition, DNA damage extent of frozen-thawed

sperm was positively correlated with concentrations of EG (Fig. 2, Table 2). The majority of sperm showed

slightly or mildly damaged DNA, while the reamining was heavily damaged or completely damaged (Table 2).

These results suggest that 5% - 15% EG can be used as cryoprotectant for sperm cryopreservation in N.
albiflora. This study provides valuable data for optimal choice of cryoprotectant and the optimal sperm
cryopreservation conditions in economic aquaculture fish.
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F1 EESHERRTIS A (n=300, Mean +£SD)
Table 1 Comparison of motility between fresh sperm and frozen-thawed sperm
2 LR E (%) WEE (%) BH () Fdr (s)
Groups Ethylene glycol concentration Activation rate Moving time Survival time
%} Contrast K% Fresh sperm 85.67 £2.09 318.67 +6.11 405.67 =7.77
El 5 83.33 +2.31 309.67 +10.60 388.67 +11.50
E2 10 84.67 +1.15 319.00 +12.12 400.67 +4.73
E3 15 83.00 £3.00 320.00 £23.26 403.67 £18.01
E4 20 81.33 +4.04 203.33 +16.26" 296.00 +13.75"
E5 25 79.67 +£6.03 168.00 +9.00" 220.33 +£16.20"
E6 30 82.33 +£6.11 132.67 £10.97" 185.00 +14.73"
* HpRE AL 22 ¥, P <0.05. = Significant effect of the treatment, P < 0.05.
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Fig. 1 Tail comet of fresh sperm and frozen-thawed sperm by single cell gel electrophoresis (SCGE)
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Table 2 Classification of DNA damage detection of comet rate in fresh sperm and frozen-thawed sperm

DNA #1543 Classification of DNA damage r 2
ZH%U 354 (%) %}r\"fﬁéiﬂz
Groups 0% (%) 1% (%) % (%) %% (%) V# (%) Comet Rate CDaffpaQet
Grade 0 Grade | Grade II Grade III Grade IV oetticien
(e
Fresh 64.00 +3.37 19.75 +1.71 12.50 +1.91 3.75 +0.50 0.00 +0.00 36.00 +3.37 56.00 +5.48
sperm
= 63.25 +4.35 20.25 +2.63 12.75 +2.22 3.75 +0.50 0.00 +0.00 36.75 +4.35 57.00 +6.68
E2 63.00 +2.58 21.00 +2.16 10.50 +1.91 5.50 +1.29 0.00 +0.00 37.00 +2.58 58.00 +6.53
E3 56.75 +3.59 22.00 +2.83 15.50 +2.89 5.50 +1.91 0.25 +0.50 43.25 +3.59 70.50 +8.54
E4 56.25 +2.87 22.75 +0.96 1475 +1.71 5.25+1.26 1.00 +1.15 43.75 +2.87 72.00 +8.98
E5 45.75 +4.35" 23.75 +3.40 20.00 +4.24" 7.75 +1.71" 2.75+1.71 54,25 +4.35 100.50 +12.12"
E6 36.75 +7.72" 27.75 +2.22" 23.25 +4.79" 8.25 +3.30 4.00 +3.46 63.25 +7.72" 115.00 +24.12"

« HEpREAL 227 B3, P<0.05. = Significant effect of the treatment, P < 0.05.
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