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Effects of Sperm Concentration of »Preincubation“ and
Insemination on the Sperm Penetration in to Mouse eggs
for Fertilization in vitro

Takahiko MACHIDA, Shuji UEDA, Shimpei AOKI
Laboratory of Zootechinical Science. Faculty of Agriculture.

Abstact : Fertilization in vitro of mouse spermatozoa was studied by examining the
rate of penetration of eggs by various sperm concentration of preincubation and insemination.

Sperms recoverd from cauda epididymis of adult males mause of ICR strain were
suspended in a m-KRB solution supplemented with glucose, Na-pyruvate, bovine albumin
and antibiotics and preincubated at 37° Cunder 5% CO in air for one hour. Immature
female mice (21-28 days) of ICR strain were superovulated with PMSG and HCG.
Eggs recoverd from ampulla of oviduct at 15-16 hours after injection of HCG were
inseminated. )

Only7t034 9, 6 to 23 % of the superovulated eggs from immature mice were penetrated when
the preincvbated sperm concentration was25 t040x10%m] and inseminated sperm concentration
was 0.1 to 0.9x102 ml and 0.01 to 0.09x10%”ml. The rate of eggs penetrated was 65 to.
98 % and 88 to 96 9 when the preincubated sperm concentration was 10 to 20x106/ml and the
inseminated that was 0.1 to 0.9x102ml and 0.01 to "0.0-9x'106/ml. At the preincubated
sperm concentration of 0.1 to 0.9x106/m} when the inseminated sperm concentration of
0.1 to 0.9 and 0.01 to 0.09x10%ml, 19 to 74 % and 34 to 94 % of the eggs from immature
mice were penetrated.
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Table. 1 Sperm concentration of preincubation and insemination

Sperm concentration of Sperm. concentration of No. of
preincubation (X 108/ m1) insemination ( X 108/al ) experiment

Medium sperm ‘

. . ; concentrati 0.1 — 09 1
High sperm concentration(I) fieentration

25—40 '
: Low sperm
concentration 001—009 2
High sperm
concentration’ 10—20 3
High sperm concentration(H) Mediumhépei‘m
10—20 concentration 0.1 — 09 4

Low 'sp;erm
concentration 001—1009 5

Medium sperm

. . concentration 01 — 09 6
Medium sperm concentration . :

01-09
Low sperm

concentration 001—009 7
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Table. 2 Temporal relationship between penetration and transformation of sperm head
in mouse eggs in vitro

Sperm concentration(xloﬁ/ml) Incubation No. of eggs Tobt.al No. of ;ggs per;;;,ratead
Preincubation Insemination period (hr) examined e I ];age I v
1 83 6C( T 467 233
2 117 8( T 563 33®
01 — 0.9 3 109 35(32) 1440 2( 6 1337 6D
4 717 26349 1C 4 1 4 2( 8 2285
: 5 817 29(33) 1 3 4014 9(31)15(52)
25 — 40
1 63 4C 6)  4(100)
2 85 1214  4(33 5(42) 325 9GO
001 — 009 3 92 18(20) 4(22) 201D 3071 73D
4 82 1923 7837 5026 20D
5 95 12(13) 1083

a. Stage I : Eggs with intact sperm head in perivitelline space
Stage I : Eggs with partially enlarged sperm head in vitellus
Stage I : Eggs with fully enlarged sperm head in v1tellus
Stage IV: Eggs with male pronucleus

b. Percentage of eggs to the total number of eggs penetrated
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Table. 3 Temporal relationship between sperm pénetration and transformation of sperm

head in mouse eggs in vitro

Sperm concentrati‘on(xlos/ml-) Incubation No. of eggs Tolzél No. of eggs pencirated
) . Stage W) a.
Preincubation Insemination period (hr)  examined ¥
I o m v
1 70 0
2 50 . 0
10— 20 3 84 2 1 1
4 49 0
5 112 0
1 68 44(65)  25(57) 15(34) 4( 9)
2 91 -~ 83(91) 24(29) 16(18) 43(52) =
10 ~- 20 0.1 — 09 3 101 88(87) 6( D 6( D 65(74) 11(13)
: 4 78 66(85) 8(12) 2( 3 19(29) 37(56)
5 62 61(98) 1(2 610 5 8) 49(8D)
1 80 71(89)- 13(18)  8(11) :50(70)
2 80 -75(93) 45 7( 9 64(85
001 —-0.09 3 77 68(88)  4( 6 4( 6) 53(78) 7010
4 97 93(96) 8( 9 2( 2 15(16) 68(7
5 75 10(19) 3( 4) 58(82)

71(95)

a.Stage I : Eggs with intact sperm head in perivitelline space

Stage I : Eggs with partially enlarged sperm head in vitellus

Stage I : Eggs with fully enlarged sperm head in vitellus

Stage IV : Eggs with mole pronucleus

b. Percentoge of eggs to the total number of eggs penetrated
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Table. 4 Monospermlc and polyspermic fertilization of eggs msemmated with preincubated
(1 hr) epxdldymal sperm (1020 ><106/ml)

Sperm concentration Incubation No. of No. of eggs undergoing fertilization

Polyspermic &%) b

of penetrated  T54a) Monospermic
insemination period (hr) eggs 22 v Di- Tri- Tetro-

1 54 22(41) 22Q100)
2 90 60(67 56(93 4C D

0.1 - 0.9 x 105/ml 3 104 85(82)  74(87) 7( 8 4( 5
4 66 49(749 46094 3C 6
5 100 68(68) 62(91) 203 _3( 4) 1C 1D
1 71 58(81D 54(93) 4C D
2 75 71(94) - 60(85 1004 1C D

0.01 — 0.09 x 10%/m1 3 68 64(94) 60(949) 4( 6)
4 93 85(91) 83(98) 202
5 75 71(99 71(100)

a. Percentage of eggs to the total number of eggs penetrated: -
b. Percentage of eggs to the total number of eggs undergoing fertilization

Table. 5 Numbers of spermatozoa that penetrated or developed to pronuclei in an egg follow-
ing insemination with preincubated (1hr) epididymal sperm (10 — 20 x108/ ml)

Sperm concentration
of
insemination 1. 2 3 4 5

No. of spermatozoa

. 2.4 3.0 4.0 2.7 3.0
in a penetrated egg i

0.1 — 0.9 x10%/al No. of male pronuclei
' (or swollen sperm
heads)in a egg under
going fertilization

1.0 - 11 1.2 1.2 1.4

No. of spermatozoa

. 3.4 4.4 2.7 3.6 2.5
in a penetrated egg : ‘

001 — 0.09 x10%al No. of male pronuclei
(or swollen sperm 11 12 1.0 1.0 1.0
heads)in a egg under : ’
going fertilization
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BAT D, EENMBBRENICE X, Polyspermy@%i%ﬁ%‘cﬂ]z_fb‘éCc‘:?bﬂ“&én%o
3 EE(0.1—0.9 x10Ynl) CHTEEE L 7R Fic & ARG (Table 6.)

AN & F— DA (0.1- 0.9 x10%n) TR S 2K i3, SR 1 BB OB TFRAISEH
BANH, 9BOEBRTHO, Lk, 28HHET8%, 5EMICIITABIC LR L, BBRKRAL
1R TR OEBSAIZAL S, TREH 1T, Stage I, NOIABES NI, Stage NOIRI
ABMIEICSH bbh, 5BRITOBEMA oo & 72, AEEAKRA 1o PR OR T A 001 - 009 x
10/ ml DIEMERFRL TIREE LT, ﬁ#&lﬁﬁfw%@%mﬁ%@&Amabn 5 B
RIE Ti290%IcE L 1<
PlE, ZOREHIROTEEIESERICENT, REMPORTFRARPERTSH >/, I,
BAKETFORELE{LIY, Stage DI 1 BfEIEH (15%) , Stage i3 305RIE (4%) , StagelV ©
BRI AMEIBRIN: (119) o BilERMSA SN 5 Stage NOIIAS0H %A 5 D3, M
R& bBE%s5BEETHO, BEOSI -, EXICHNT, H1KEEEL LSBT,
01 — 09 x 105/t DRFPERX T, SIEAEHSIIAIEE | BB TRIA T2 TH O, BEEHRER
Shtt, BFEA Stage@ﬁh%&b%#%& AN R

Table. 6 Temporal relationship between sperm penetration and transformation of sperm
head in mouse eggs in vitro

i 6 b No. of trated
Sperm concentration (x10%/ ml) Incubation No.of eggs Total 0.0 g%s;epelé) rate
. . a
period (hr) examined 22

Preincubation Insemination I I m v

i 74 1419 107D 2314 2019
2 86 50(58) 36(72) 12024 2(
0.1 — 0.9 3 58 3367  T(21) 14(42) 12(36)
4 75 53(71)  15(28) 15(28) 13(25) 10(19)
5 69 51(74)  5(10) 8(16) 10(20) 27(53)
0.1 — 0.9 .
1 68 27€40)  23(85)  4(15)
2 85 29(34) 22(76)  7(28)
0.01 — 0.09 3 92 49(53) 28(57) 19(39) 2( ®
4 83 70(84) 45(64) 6( 9 11(16) 81D
5 77 69C90) 5( 7 6( 9 15(22) 43(62

a. Stage 1 : Eggs with intact sperm head in perivitelline space
Stage I : Eggs with partially enlarged sperm head in vitellus
Stage I : Eggs with fully enlarged sperm head in vitellus
Stage IV : Eggs with male pronucleus

b. Percentage of eggs to the total number of eggs penetrated
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(1) AiEEEE25—40x10F/ml, 125K 01— 09 % 10%mi, 0.01 - 009 ><106/ml D¥EFIEE 2 lz_anf**?—&/\
Ry, 82 T~34%, 6~2BFBLERTH -7z

(2) #1020 10Y ml 2F—DOSMETIRT 5L, HAMBSBO S5, s 2 EOHL
DREFRADED SN - o085, 01— 09x10%0l &5 & ¥ 001 — :0.09x10% ml K HIRL T, 84542,
& %265~98%, 88~96% D& HTBARSE SN, ,

(3) AIEEBEE 0.1 - 09x10%0l OKFF %, 0.1 — 09 x10¥ml & %\ id 001 — 009 x10%nl DI ICZH
BLTEBLAROBTFRARE, 19~74%, 34~UETHD, . C DOmX 3 F DIBF~DERAR
HADSREBEE L 72,
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