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[ Abstract]  Objective There is a risk of biological contamination from egg yolk and unidentified components in

traditional sperm cryopreservation solution. Therefore, this study aimed to use two commercial yolk-free cryopreservation
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solutions, Origio and Quinn’s, to preserve the semen of cynomolgus monkey and to determine the optimal cryopreservation
conditions for this species. Methods Semen from male monkeys was collected by penile electrical stimulation. The two
kinds of cryopreservation solution were used to freeze sperm under conditions of different freezing suspension heights above
the surface of liquid nitrogen and different cryopreservation liquid volume ratios. The optimal conditions of cryopreservation
solution were determined from sperm viability, recovery and acrosomal integrity rates after cryopreservation, and the effect
of seminal plasma on sperm cryopreservation was confirmed using optimal conditions with Quinn’ s cryopreservation solution.
Results The optimal conditions for cryopreservation of cynomolgus monkey sperm with Origio and Quinn’ s solution were
suspended at 5 ¢cm above liquid nitrogen, and a volume ratio of semen to cryopreservation solution of 1:0.5. Under these
optimal conditions, the recovery rate using Quinn’ s solution 38.02% =+ 14.98% was significantly higher than that using
Origio solution 15. 11% + 14.49%. There was no significant difference in acrosomal integrity between the two solutions.
Preservation using seminal plasma can improve the freezing effect of yolk-free cryopreservation solution. The recovery and
acrosomal integrity rates with seminal plasma were 37.57% =+ 13.22% and 84.64% =+ 8.82%, respectively, compared
with recovery and acrosomal integrity rates without seminal plasma of 21.46% + 7.25% and 75.50% =+ 9.62%,
respectively. Conclusions  Yolk-free cryopreservation solution successfully preserved cynomolgus monkey sperm, and
provides a safe and reliable way for conserving the fertility of male cynomolgus monkeys.
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Table 1 Sperm diluent
% WE

Component Concentration
KCl1 0.236 g/L
NaCl 7.422 g/L
CaCl, -2H,0 0.294 g/L
MgCl, -6H,0 0.102 g/L
NaH,PO,-H,0 0.048 ¢/L
NaHCO; 0. 168 g/L
Glucose 0.901 ¢/L
HEPES(Na salt) 1.302 g/L
HEPES (acid form) 1.192 g/L
Na-Lactate (60% syrup) 1. 852 mL
Phenol red 0.010 ¢/L
pvp 0. 100 g/L
1.2 Fik
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Note. A. Electro-stimulator. B. Penile electroejaculation.

Figure 1 Equipment and method of semen collection
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Note. The blue arrow points to the sperm with intact acrosome. The red arrows point to sperm with incomplete acrosome.

Figure 2 Spermatozoal acrosome staining

K2 PIRAAF AN [ RHE  BE T Ve URXRG T8 VR B 5 R S

Table 2 Effects of two cryopreservation solutions on sperm cryosurvival at different suspension heights

e BERTR (%) TR (%) BHAE (m)  EIR(%) TS (%)
Solution Fresh sperm motility( %) Post-holding motility( %) Suspension height(cm) Recovery rate( %) Acrosomal integrity (%)

0.5 7.02 + 5.23 59.16 + 22. 84"

Origio 64.30 + 12.78* 5.0 21.28 + 15.72° 58.13 + 18. 33

10.0 3.19 = 2.18¢ 58.91 + 26. 00"

80.10 + 3.24

0.5 16.32 + 9. 29" 57.93 + 23.23"

Quinn’s 68.08 + 11.12° 5.0 42.15 £ 21.77* 55.67 £ 17.70"

10.0 16.35 + 13. 63" 52.52 + 19.23*

—HNEAE EARE AR R 2Z 5 B E (P < 0.05),

Note. Different superscripts within a column indicate significant differences( P < 0.05).
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Table 3 Effects of 3 cryopreservation solutions on sperm cryosurvival at different dilution ratios

HiREaid BERE I H5(% ) TR (v/v) A JR TR (% ) HIRA(%) THASERE AR (%)
Solution Fresh sperm motility( %) Dilution ratio( v/v) Post-holding motility ( % ) Recovery rate( %) Acrosomal integrity (%)

1:0.5 74.56 + 12. 15° 15. 11 = 14. 494 57.22 + 23.55"

Origio 1:1 67.92 + 13.27%¢ 13.58 + 10.55¢ 62. 87 + 23. 86"

1:1.5 62.53 = 16. 68° 12.99 + 11.67¢ 69. 86 + 24. 69°

80.43 + 3.33 1:0.5 72.78 + 7.77% 38.02 + 14.98" 66.50 = 18. 50

Quinn’ s 1:1 66. 81 = 14,52 30.77 + 11.91% 69. 17 + 16. 46

1:1.5 64.42 = 17. 40" 24.66 = 15.50° 56.29 + 22.03"

TTE / 74.53 + 7.42° 52.41 = 20.32° 59.75 + 19.43%
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Table 4 Effect of seminal plasma on sperm cryosuvival

Kk BRI (%) AR TSR (% ) HIHHE(%) TR SE R (%)
Seminal plasma Fresh sperm motility (%) Post-holding motility( % ) Recovery rate( %) Acrosomal integrity (% )
R B8 With 72.03 £ 7.10% 37.57 + 13.22* 84.64 + 8. 82"
oot 72.86 + 6.05 , l :
AR Without 65.61 + 5.26° 21.46 + 7.25 75.50 £ 9.62°
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