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Abstacts . To evaluate the fertilizing capacity of domestic animal spermatozoa by hamster test, semen
were collected from 15 boars(Duroc, Landrace, and Yorkshire) and 2 mixed dogs which had been proved
to be fertile in the past then, the semen were preserved in BWW medium at 4°C or 18C for about 20
hours and coincubated with zona-free hamster ova for 5 hou:s.

The ova were stained by lacmoid and examined under phase contrast microscope to investigate the
rates of sperm binding to the ova,penetration and formation of a male pronucleus, and the numbers of
both bound and penetrated sperm per ovum.

Both the semen preserved at 18'C for about 20 hours ard that treated by swim up procedure showed
considerably higher rates of sperm binding and penetration as well as higher number of penetrated sperm
than that preserved at 4C for about 20 hours, respectively(p<0.01).

Motility of boar sperm at insemination was from 40 to 90% and no difference in hamster test was
obtained according to different degree of sperm motility.

Abnormality in morphology of boar sperm at insemination was from 6 to 45% and no difference in
hamster test was obtained according to different degree of sperm abnormality.

The sperm concentrations of 7X 107 and 7 X 10° showed considerably higher rates of sperm binding and
penetration as well as higher number of bound sperm than that of 7 X 10%p< 0.01) along with the same
higher results than that of 7X10°0<0.05), respectively.

Boar sperm showed considerably higher rates of sperm binding and penetration as well as higher num-
bers of both bound and penetrated sperm than dog sperm, when both semen were treated by BWW +

heparin medium and swim up procedure, respectively.
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These results indicated that fertile boar sperm showed considerably lower rates in the results of hamster

test, when preserved at 4C for about 20 hours and in lower concentration of sperm than when preserved

at 18°C for about 20 hours and in higher concentration of sperm, respectively, and at the same time con-

siderably higher results than fertile dog sperm, consequently, to prove that hamster test would be of great

value in assaying the fertilizing capacity of boar sperm.
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Table 1. Effects of preincubation temperatures and swim up procedure of boar sperm on sperm binding,

penetration, and formation of a male pronucleus Mean+SD

Preincubation No. of No. of Binding Penetration Pronucleus

temperature experi- eggs formation

& swim up ments examined
B%* No.of spern P%**  No.of sperm  PN% ***
bound penetrated
4T 9 186 89.2%+10.5 16.6%7.4 60.9+£15.0 1.9+0.4 16.3%7.9
18T 11 247 90.5+9.5 59.2+30.8* 85.0+13.3* 3.5+1.4* 18.2%8.4
Swim up 9 176 97.3+3.8 73.7+28.5* 87.8%+13.6* 4.1%1.3° 24.0112.1
a:p<0.001 * B%=No. of eggs bound with sperm/Total No. of eggs examined.

** P%=No. of eggs penetrated by sperm/Total No. of eggs examined

*** PN % =No. of eggs formed with pronucleus/Total No. of eggs examined.

Table 2. Effect of motility of boar sperm* on sperm binding, penetration, and formation of a male pronucleus Mean=+SD(% )

Motility No. of No. of Binding ** Penetration *** Pronucleus****
at insemination experi- eggs formation
(%) ments examined
40~55 7 142 94.317.7 83.1+14.7 18.7+10.5
60~75 5 102 93,8%+1C.8 88.71+16.3 25.1%+13.8
80~90 8 179 91.9+8.3 87.1+10.7 19.2+7.6
*  All the semen were preincubated at 18T for 18-22 hours and incubated at 37°C, 5% CO” incubator for 1.5 hour before interaction with
hamster eggs.

L]

B% =No. of eggs bound with sperm/Total No. of eggs examined.
P % =No. of eggs penetrated by sperm/Total No. of eggs examined.
**** PN% =No. eggs formed with pronucleus/Total No. of eggs examined.
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Table 3. Effect of morphological abnormality of boar sperm* on sparm binding, penetration and formation of a male

pronucleus

Mean+SD(%)
Morphology No. of No. of Binding ** Penetration *** Pronucleus*™**
at insemination expen- eggs formation
(%) ments examined
below 10 5 102 91.6+10.5 83.1+15.0 21.0%15.9
11~29 9 183 91.0+9.0 86.6+11.1 20.4%8.9
30~45 6 138 97.8+3.4 87.8+16,2 20.2+8.0
*  All the semen were preincubated at 18 for 18-22 hours and incubatec at 37C, 5% CO? incubator for 1 hour 30 before interaction with
hamster eggs.
**  B%=No. of eggs bound with sperm/Total No. of eggs examined.
***  P%=No. of eggs penetrated by sperm/Total No. of eggs examined.
*»** PN % =No. eggs formed with pronucleus/Total No. of eggs examined.
Table 4. Effect of concentration of boar sperm on sperm binding, penetration and formation
of a male pronucleus
Mean+SD
Concentration No. of Binding Penetration Pronucleus
of sperm eggs formation
examined
B%* No. of sperm P%** No. of sperm PN% ***
bound penetrated
7X107 44 100.0£0.0%°  100.0+0.0**  100.0+0.0** 4.2+1.2 23.546.0
7X10° 40 100.0£0.0*°  100.0£0.0*  100,0£0.0™ 3.34£0.7 21.4+13.9
7X10° 4 93.2+3.2 76.6110.8 93.2+3.2 3.410.4 24.316.1
7x10* 42 88.1+3.4 48.6+8.3 88.1+3.4 2.310.6 13.5+3.3
a:p<0.00 * B%=No. of eggs bound with sperm/Total No. of eggs examined.
b:p<0.05 ** P%=No. of eggs penetrated by sperm/Total No. of eggs examined.
*++ PN%=No. of eggs formed with pronucleus/Total No. of egs examined.
Table 5. Comparison between fertile canine and swine sperm on sperm binding and penetration. Mean 5D
Experimental Species No. of Binding Penetration
Group eggs
examined B% * No. of sperm P%** No. of sperm
bound penetrated
BWW +heparin canine 40 17.5%10.6 1.810.4 0.01£0.0 0.0£0.0
swine 39 100.0£0.0? 43,316.1° 74.34£0.9* 2.940.2°
Swim up canine 39 40.7420.3 2.1£0.7 0.0£0.6 0.01+0.0
swine 42 95.8%5.9 ¢ 61.2+5.6 2P 83.0%0.0* 3.0£0.4°

a:p<0.01 # B%=No. of eggs bound with sperm/Total No. of eggs examined.
b:p<0.05 ** P%=No. of eggs penetrated by sperm/Total No. of eggs examined.
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Legends for figures

Fig 1. Zona intact hamster oocyte exposed to boar spermatozoa which have been preincubated for about 20 hours :
many spermatozoa with intact head can be seen on the surface of the zona pellucida and also the first polar

body is seen to the right of the ovum.
Lacmoid stain.
Phase contrast microscope X400

Fig 2. Zona free hamster oocyte exposed to boar spermatozoa for 5 hours : neither binding nor penetration of a sper-

matozoon can be seen.
Lacmoid stain.
Phase contrast microscope X400

Fig 3. Zona free hamster ovum bound with several boar spermatozoa, however, no penetration of a spermatozoon is

seen.
Lacmoid stain.
Phase contrast microscope X400



Fig 4.

Fig 5.

Fig 6.

Fig 7.

Zona free hamster ovum bound with numerous boar spermatozoa which have been preincubated for about 20
hours at 18°C. Some spermatozoa are stuck in the ovum and are recognized as under penetration.

Also some spermatozoa are penetrated with their swollen head © see arrow.

Lacmoid stain.

Phase contrast microscope X400
Zona free hamster ovum penetrated by a boar spermatozaon after coincubation for 5 hours.

A 7 a penetrated sperm with its swollen head and accompanied tail.

B © a sperm not penetrated with its intact head.

Lacmoid stain.

Phase contrast microscope X400
Zona free hamster ovum and a penetrated boar sperm with its head developed to a male pronucleus © see
arrow,

Lacmoid stain.

PPhase contrast microscope X400
Zona free hamster ovum exposed to dog spermatozoa for 5 hours.

Very few sperm are attached to the ovum with no penetration.

l.acmoid stain.

Phase contrast microscope X400
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