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Development of cryopreservation method for rat spermatozoa
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Here we report development of a reliable cryopreservation method for rat epididymal
spermatozoa. Motility and membrane integrity of rat spermatozoa frozen with various
concentrations (0, 3.0, 6.0%) of glycerol and with or without 0.7% Equex Stem as
We also evaluated the ability of

cryopreserved spermatozoa to generate normal offspring by intrauterine insemination.

cryoprotective agents were investigated.

The percentages of sperm membrane integrity were significantly higher (p<0.01) in

samples frozen without glycerol than in those with 3.0% glycerol. Although 0.7%
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Equex Stem in freezing media without glycerol or with 3.0% glycerol, did not influence
rates of sperm motility after freezing/thawing, the rate of membrane integrity of sperm
frozen without glycerol were improved (p<0.05) by the presence of 0.7% Equex Stem.
Therefore rat spermatozoa used in this procedure were frozen in media containing 23%
egg yolk, 8% lactose monohydrate and 0.7% Equex Stem, at pH 7.4 adjusted with 10%
Tris(hydroxymethyl)aminomethane solution. Thirteen females were inseminated into
the top of both uterine horn lumen with post-thaw sperm. Forty-one normal living
offspring were obtained from 9 inseminated females.  These results indicate that rat

frozen/thawed sperm can generate normal offspring by intrauterine insemination.
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Table 1. Compositions of diluent for freezing rat epididymal spermatozoa

Diluent component 1* diluent 2" diluent

Egg yolk 23.0% 23.0%

Lactose 8.0% 8.0%

Equex Stem (OEP) * -- 1.4%
Penisillin G potassium salt 1,000 iu/ml 1,000 iu/ml
Streptomycin sulfate 1.0 mg/ml 1.0 mg/ml

* : Nova Chemical Sales, Inc., MA, USA
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Table 2. Effect of glycerol concentrations and presence of 0.7% Equex Stem in freezing

diluent on post-thaw motility of rat epididymal spermatozoa

Glycerol Presence of 0.7% % of % of post-thaw
00000000000  Equex Stem post-thaw sperm sperm membrane
motility integrity

0% + 4,6+0.5° 92+3.9°

. 4.7+0.2° 5.1+4.0%

3% + 4.3+0.6° 2.8+0.9°

- 34+05%° 1.341.1°%

6% + 2.9+0.4° 0.8+1.4%

Means = SEM,

*# Values with different superscription within a column differ significantly (p <0.05 )

Table 3. Intrauterine insemination of female rats with epididymal spermatozoa
cryopreserved either with or without 3% glycerol and 0.7% Equex Stem

Cryoprotective agents Total Number of

Inseminated P % of number of collected

sperm | , ' So quex sperm collected Day 4.5

ghyeero tem motility embryos  blastocystsat
(%)

Non-frozen 75.0+7.7 95% 79 (80.0%)

Frozen-thawed 0% - 9.6+1.5" 44° 2 (4.6%)
0% + 9.0+3.3° 47° 31 (66.0

3.0% + 7.0%£1.2° 17° 2(11.8%

3.0% == 5.0%0.0° 20° 0 (0%

abede yralues with different superscriptopn within a column differ significantly (P<0.05).

(52B% 3) ~NDFEBFREINZHOWTRELIZ, 20
HASRIRE FORRE® D Day 22 i+ 3% Table 4 (T3, RUERE F DRI
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Table 4. Results of intrauterine insemination with cryopreserved rat epididymal sperm with

or without 3% glycerol and 0.7% Equex Stem

Litter size
CPAs Total
nseminated ~ %of  0.7% %of number
spen glycerol  Eduex sperm Pregnancy of day-22 In pregnant Inall
Stem  motility %) fetuses females  insemi-nated
females
Non-frozen 75.0+7.7* 13/13 (100)° 145 112228  112%22%
sperm
Frozen 0 +  9.0%33° 9/13(69.2)° 41 46+49"  32+46"
sperm 0 - 9.6+1.5" 5/12 (41.7) 13 26+14" 1.1+23!
3 +  7.0%12° 3/13(23.1) 4 10£0Y  02+43™

CPAs: Cryoprotective agents,

*™ Values with different superscription within a column differ significantly :
a vs. b: p<0.001, c vs. d, e, f: p<0.01, g vs. h: p<0.01, i vs. j: p<0.05, k vs. 1: p<0.001, n

vs. m: p<0.05
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