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To explore optimal conditions for in vitro sperm survival, we examined the effects of
several media used for murine egg culture and IVF [including M16, M2, PB1, TYH and
CZB] on motility of spermatozoa stored at 22°C under paraffin oil. Of media tested, M2
medium, that had been adjusted to pH 7.2 by adding HEPES, was found to be the best.
Addition of various concentrations of HEPES to TYH did not improve sperm survival,
suggesting that HEPES (and probably neutral pH) do not enhance survival of murine
sperm. Since M16 has higher amounts of bicarbonate than M2 (25 vs. 4.15 mM), four
variations of M16 media containing 4.15, 8.30, 16.60 or 33.20 mM bicarbonate were
prepared and tested. The modified M16 media with 4.15 to 16.60 mM bicarbonate
yielded good sperm survival comparable to M2 medium, while relatively high
concentrations of bicarbonate (ranging from 16.60 to 33.20 mM) were deleterious to
isolated sperm, suggesting the need for a minimum level of residual bicarbonate.
However, the mechanism by which the lifespan of spermatozoa is extended remains

unknown. The in vifro fertilizing abilities of spermatozoa left in M2 medium for 1, 3
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and 5 d at 22°C were 52.5, 21.8 and 7.0%, respectively, when the cleavage rate to the
two-cell stage was examined. Transfer of two-cell embryos produced in vitro with
spermatozoa stored for 1, 3 and 5 d at 22°C resulted in production of fetuses with
efficiencies of 42.5, 23.4 and 12.5%, respectively, which were lower than that of
embryos derived from jn vitro fertilization with fresh spermatozoa (68.1%). In

conclusion, spermatozoa kept in M2 medium for up to 5 d at 22°C can fertilize

oocytes.
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Days after sperm isolation

Fig. 1. Motility (shown by solid symbols) and plasma membranc integrity (shown
by shaded symbals) of B6C3F1 spematozoa al concentrations of 4 x 104
(squares), 4 x 103 (circles) or 4 x 103 (triangles) spermatozoa/uL stored at room
temperature. Epididymal spermatozoa that had been incubated in TYH medium
for 1.5 h at 37C were diluted with TYH medium to final concentrations of 4 x
104 to 4 x 102 spermatozo: a/uL. The sperm suspension was left for up to 7 d, and
both sperm motility and plasma munhmn integrily were examined at the time
points indi d. The left ordi the ge of

exhibiting active motility. The rght ordinate indicates the pcrccma ge of
spermatozoa with an intact plasma membrane. Each point rep the average
from two replicates.

Sperm
membrane
integrity
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Fig. 2. Motility of B6C3F] spermatozoa stored in various media at
room temperature. Epididymal spermatozoa that had been
incubated in TYH medium for 1.5 h at 37C were diluted
(approximately 10-fold) in each medium to a final concentration of
4x103 spermatozoa/yL. The sperm suspension was left for up to 7
d, and sperm motility was examined at the time points indicated.
The left ordinate indicates the percentage of spermatozoa
cxhibiting active motility. Each point represents the average from
two replicates.
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Fig. 4. Motility of B6C3F1 spermatozoa stored in various media including
M16 derivatives at room temperature. Epididymal spermatozoa that had
been incubated in TYH medium for 1.5 h at 37C were diluted
(approximately 10-fold) with each medium to a final concentration of 4 x
103 spermatozoa/| L. The sperm suspension was left for up to 7 d, and
sperm motility was examined at the time points indicated. The left ordinate
indicates the percentage of spermatozoa exhibiting active motility. Each
point represents the average from two replicates.
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Fig. 3. Motility of B6C3F1 spermatozoa stored in various media
including TYH derivatives at room temp . Epididymal
spermatozoa that had been incubated in TYH medium for 1.5 h at 37C
were diluted (approximately 10-fold) with each medium to a final
concentration of 4 x 10 3 spermatozoa/pL. The sperm suspension was
left for up to 7 d, and sperm motility was examined at the time points
indicated. The left ordi indi the p of sp
exhibiting active motility. Each point represents the average from two
replicates,
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Fig. 5. Motility of spermatozoa from various strains stored in M2 or PB1
medium at room temperature. Epididymal spermatozoa that had been
incubated in TYH medium for 1.5 h at 37C were diluted (approximately
10-fold) with ecach medium to a final concentration of 4 x 103
spermatozoa/pL. The sperm suspension was left for up to 5 d, and sperm
motility was examined at the time points indicated. The left ordinate
indicates the percentage of spermatozoa exhibiting active motility. Each
point represents the average from two replicates.
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Table 1 In vitro fertilizing ability of B6C3F1 epididymal spermatozoa stored for 0 to 5 d at

room temperature

Storage No. of No. of normal two-cell Normal blastocysts
condition experiments embryos/ no. of total developing jn vitro from
embryos examined (%) normal two-cell embryos (%)

0-d TYH 3 81/95 (85.3) 95.1

I-d TYH 3 36/85 (42.4)* 75.0%

1-d M2 3 63/120 (52.5)* 79.3*

3-d TYH 3 9/115 (7.8)** 22.9%%

3-d M2 3 22/101 (21.8)** 36.4%*

5-d TYH 3 0/95 (0)** 0

5-d M2 3 8/115 (7.0)** 12.5%*

Table 2 In vivo developmental rate of oocytes fertilized by B6C3F1 epididymal spermatozoa kept in

M2 medium for up to 5 d at 22°C

Storage No. of No. of Total no. of Normal
condition recipients pregnant two-cell embryos fetuses at
used recipients transferred E 12.5 (%)
0-d 7 5 75 68.1
1-d 8 5 82 42.3*
3d 6 4 76 23.4%%*
5-d 7 4 73 12.5%%*
5 ERIZBEET 50T RN EEZLD

WL O medium RS L 7ZH
T, M2 medium 381 O F1RIRITF D5
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