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= Abstract=

In order to study the effects of Ca** and dbcAMP on sperm motility, cauda epididyal
spermatozoa of mouse were incubated in the media containing the various concentrations of Ca**
and dbcAMP, and 1ts motility were observed and analyzed.

The rate(%) of the sperm with forward motility which may be fertile, reached at the equilibrium
state in 30-60 min. after the beginning of incubation. Ca** requirement for the maintenance ‘of
sperm motility obviously appeared in 3hrs. after the beginning of incubation. In the medium
containing 0.01mM Ca**, the rate of sperm forward motility was highest(30.6-40.6% ), whereas in
10mM Ca** medium, the rate was rather reduced because of a severe agglutination phenomenon.

On the other hand, ImM dbcAMP in the medium was significantly effective for the maintenance

of sperm forward motility.
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(Overstreet et al., 1980; Yanagimachi, 1981;
Suarez et al., 1983, 1984), o] uf] £ % %kAS for-
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© 2 A 23} 9 t}(Yanagimachi, 1970; Yanagim-
achi and Usui, 1974; Fraser, 1977, 1981; John-
son et al., 1981). o] &F & Alol] ol oju]A L
obd A% g A QA wort #4 59 45
(Yanagimachi, 1981; Suarez et al., 1983, 1984)
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Calcium 3} dbcAMP7} & =}o] 5438 24
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+ hamstere] #4344 FH A AE caleiumeol] ¢
3 $-%4o] Fuk=]od (Mohri and Yanagimachi,
1980) wa AAIS PAE Y% ek
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Yanagimachi, 1980), £ ¢} <ko] AAoA = &
214 A3+% hebd 2o % 4 3 5 g eh(Hoskins
et al, 1971; Amann et al., 1982). A 39 A=
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A& etel-S &) 38kdv]7d 514004 ) ol 4 hae-
mocytometer& A}-8-3le] 245 AlFsla, &
548 FAste] gv|d o2 2 A (forward), 3
A(sprial) % ®l(non)E+FAoE FEF33
AR PgALEFAE Telo FEFHolzt
detglon 2E £54L HELE ZAA
o}, 28]w §oA 7AA-L Student’ t test®E 3}
AHow P<0.05¢] H4+F Fslcta Bich

tlo r-{u: o(E,

;@

r‘!l‘l o

2
1. HXte| 25 M0 G|X|= calcium®| A&

Hz2F7 10mM calcium$ &3 AT
A Azle] E2E5AL A7Zlo] A g ult
A A Faztgod 2 e 432001,
0.1, 1.7ImM)ell & #J g H3ts} glgleh =
i g2z 540 834, 1.71mM7}
10mM calcium-& 2§ A7 FETAL

Table 1. Percentage of forward and total motility of the mouse epididymal spermatozoa incubated in

the media(BWW) containing various concentrations of Ca?*

Patterns of Incubation

Ca?* Concentration (mM)'

Motility  Time(Min) Control 0.01 0.1 1.71 10
0 *48.4+6.9 36.0+3.0 45.2+6.9 37.2+5.8 38.8+4.8
30 324+7.1 39.8+4.4 26.6+5.8 26.2+1.2 18.2+3.7
60 19.4+5.9 39.8+5.4° 22.6+4.9 17.2+1.8 124+3.1
Forward 90 16.8+3.6 40.6 +4.8° 21.8+3.9 14.4+1.4 8.4+3.0
120 11.4+2.0 33.2+5.6° 13.4+4.2 14.4+4.0 8.2x2.1
150 18.6£3.6 33.8+5.9° 25.6+5.7 13.4+2.7 5.2+3.2
180 4.8+3.1 30.6 +3.4° 14.6+£5.1 15.2+3.2 1.4+1.3
0 83.0+2.8 71.4+3.8 61.0+6.1 62.8+3.2 59.4+24
30 61.0£5.0 68.2+6.2 55.4+3.0 55.4+5.6 49.2+6.1
60 61.6+5.4 68.2+4.4 57.4+6.4 40.6 +53 37.8+1.3°
Total 90 58.4+6.8 67.2+4.5 55.6+7.8 52.6+5.7 28.6+3.1°
120 58.0x+1.6 59.8+3.0 52.2+9.9 44.8+6.1 27.4+2.5°
150 66.6 +3.9 70.6+2.2 52.6 +6.5 56.0+8.3 25.2+4.7°
180 52.8+7.7 68.8+4.0 56.2+8.4 20.2+4.8°

55.8+2.3

*Mean +SE (%), n=5, a;p<0.05
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aA AdzA=gdevt 0.0lmMa 0.1mM calcium

o AgFolMe FoAd Aol7t gilch(Table
1, Fig. 1). '
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ol shA =k (Ta
2. HXle| 2E40) 0% = dbcAMP2| &t

ble 1, Fig. 2).
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Fig. 1. The effect of Ca’** on total motility of
cauda epididymal spermatozoa in the mouse.
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Fig. 2. The effect of Ca’* on forward
motility of cauda epididymal spermatozoa in the
mouse.

Table 2. Percentage of forward and total motility of the mouse epididymal spermatozoa incubated in

the media(BWW) containing various concentrations of dbcAMP

Patterns of Incubation

dbc AMP Concentration (mM)

Motility  Time(Min) Control 0.001 0.01 0.1 1
0 *42.4+5.0 38.6+4.6 47.0+5.1 38.2+6.9 374+74
30 20.4+4.9 11.0+£4.5 344+85 226169 37.4+3.8°
: 60 14.2+4.3 7.6+4.8 22.8+4.6 16.4+3.5 35.6+2.9*
Forward 90 14.4+2.6 17.0+4.3 20.4+3.7 16.8+ 4.6 28.0+7.6%
120 14.6+3.2 12.6+3.3 15.6+6.2 18.4+3.0 40.0+6.2°
150 146+28 12.6+4.5 214+34 16.4+3.3 46.0+4.4°
180 11.4+3.1 11.0+3.0 17.4+1.7 17.0+2.4 36.8+4.3°
0 64.6+5.7 60.8+6.6 67.8+4.4 59.8 +8.2 62.4+6.0
30 47.8+6.7 46.84+6.6 54.2+6.5 52.4+5.2 67.6+2.8%
60 45.6+5.5 38.2+34 64.0+1.7 59.0+6.6 67.6+5.9*
Total 90 48.4 +8.7 41.8+3.2 49.8 +5.0 56.0+5.7 68.0+5.0°
120 51.0+8.7 41.8+3.2 49.8+5.0 56.0+5.7 68.0+5.0°
150 46.6+5.3 44.0+6.0 48.6 +8.4 53.8+8.2 71.6+4.2°
180 47.6+5.1 38.0+6.2 46.8+6.1 49.0+5.9 65.6 +4.5%

*Mean +SE (%), n=5, a;p<0.05
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Fig. 3. The effect of dbcAMP on total
motility of cauda epididymal spermatozoa in the
mouse.

AMPe] Al futo] Fo3tA FL +EA4
1.3k (Table 2, Fig. 4).

o
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F4FH 54 AA Az $54 nd
A338ls]o] W 3}slA] = = (Fraser, 1981; Yanag-
imachi, 1981), o]2}3F & A2 %7 (Johnson et
al,, 1981), hamster (Suarez et al., 1984) 8]z
guinea pig (Summers et al., 1976; Talbot et al.,
1976) 5ol A= 50 g d4o] BaEg)

0.01mM calcium-g Hzigt AdFo AaA $¢
FAol ol vl FosiA Ftd AL
calciumg s oFolo] Hujslo] Hzle] m a4}
7b fdEla 2 %Elgiehe 5 (Summers et
al,, 1976; Talbot et al, 1976) 3} <) x3)=, n¥%
E(1.71, 10mM) 2] calciumz 8] 3} A& Fol] 4]
288 FEFA] Zaddw AL calcium
albumingo] A}&3 E7 A=Y agglutination
2 A A $EAE 4N Aoz
A8 =t =23 1mM dbcAMPE Hedt A4d
o 540l HzTe v fFH we
A AR 534S A= doll cye-
lic nucleotides} &3} A ojzk= B3 (Rosado et
al, 1974; Toyoda and Chang, 1974; Mohri and
Yanagimachi, 1980) 2} ol %] gtc}. 2]} 0.1mM
FE olshe] A FolA HzFol vlF G
zol7b gld AL +54E FA41717] 98
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Fig. 4. The effect of dbcAMP on forward
motility of cauda epididymal spermatozoa in the
mouse.
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