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Fig. 1. Diagrams of an appearance and a saggital section of
domestic animal sperm head.
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Fig. 2. Diagrams showing the progression

of the acrosome reaction in domestic anlmal FICEERBLTSEIE
spermatozoon.

(a) Before the reaction. (b) The reaction 263, KANSHETED S

~is in progress. (c) The rTeaction is complete.
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Table 1. Composition of media used for sperm treatment, hamster
test, and in vitro maturation and fertilization of goat follicular

~oocytes in this study.

Components

(mM) BO* K-1 K-2 K-3 K-4 K-5
NaCl 112.00 120.20 124.57 125.83 162.83 166.21
KCl 4.02 4.02 - - - -
CaClz 2H20 2.25 2.25 2.25 2.25 2.25 -
MgClz 6H20 0.52 0.52 - - - -
NaH2P0,. H20 0.83 0.83 0.83 - - -
NaHCOs 37.00 37.00 37.00 37.00 - -
Glucose 13.80 - - - - -
Na-pyruvate 1.25 - - - - -

Penicilline 6* 7.5 iu/m¢ - - - - -

BSA® 3 mg/mt - - - - -

1Brackett & 0liphant33s>,
2Pgtassium salt.
3Bovine serum albumin (Fraction V).

EDEBL. 7YEREEHEBIES RV XEETYSEMLSFREIIDSEERL £,
BB YmME7 VT I ERIOBrackett & 0liphant?®*>j§ (BSAXBO#E ) (Table 1)
THRBE(TY) $238E(YFBIUTIY) FRL. 600XgTHHHOZELSEIZED
SEAFLEDD . MTF2HBOREICER S ¢ AGLIX10HT/m) . BT EERO
—HME. B FORBRIBEAFETIENT. YF. 7VBETTFEFIIOWTIZ B
MENLARY -6, FEVYBEIUCTIRBFREOVWTRPVAPLBHLAFEARE
WT3TCT 1R, 2~5KMHEAZES.SKM A Fa2X—FLEDS, BSARBIET F5
HZBHRLUCHEFZENRL. 1EEHFLAOBBSAXRBOEICHEZEIE = (HIX107HTF/
m) . BVOYFBLUY VHEFERERIZBSARBIE TEENICSIERRL. 20—5i
KBEAICHR> CITCOERBBATS.SRREA Y FaX—~FL. FE—-FIZTOWTIX-20C
HELHRZ3EENELEZ. SOLTHLNEZSHFRARNEZH W, TSI ¢ F ik
FEREEVERELAISHERICEDRAL £(Fig. 3,
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[Sperm sample]
Diluted with an equal volume of 1% trypan blue solution
and incubatgd at 37°C for 15 min §7

v .
Washed 2 or 3 times by centrifugation Smeared on a pre-warmed slide -
and resuspended in medium and air-dried
v
v [Smear]

Rinsed in water and blotted

v
Fixed in 3% glutaraldehyde solution in 0.1 M cacodylate buffer (pH 7.4)
at room temperature for 30-45 min

\4

Washed 2 or 3 times by centrifugation ‘7

and resuspended in deionized water '

v Rinsed in water and air-dried -

Smeared on a slide and air-dried
[Smear] ‘7

\4
Stained in 0.5% Bismark brown solution in 30% ethyl alcohol (pHE 2.8)
at 40°C for 10 min, rinsed briefly in water and air-dried..

v VvV

Stained in 0.8% Rose Bengal solution in 0.1 M tris buffer (pH 5.3)
at 24°C for 20 min, rinsed well in water and air-dried

vy V
Mounted

Fig. 3. Flow chart of the triple-stain technique.
w; Original, Vv; Simplified.

ERIEWTHRH2EULEOELSEICE > TMINRY TN —EERLFZFBRELEZDOD
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ZRKERZLEODEEBLIVKRELEZI L TH S REEARIE. 40015 F 7131,00050
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ﬁ;”éé?ﬁ@()‘é:’)’C‘ﬁéWells—Awa%é”"’kd)ktﬁ"&ﬁ’&‘of:o Iabb, Z7avy

—IAVUREETE. MIRNEARO YOy Y -4y U REE (10g/d0= 70
Yy elg/UDIAY VORAHE) 2AT4 FHSALTROL, EbiEHKL. KAHE

ELZE. BRIMOETITZL., 1HOERIHTEZI00~300EOHFHETEAE2 T ¥ LIcH

NLHEBEBERERESNAC LI o LM AT, TOMEEFHT LHEL 2 (Fie.
4), ¥ 7= Wells-AvaR@EETIE. BFRARICEEBOVells-AvaEailf (1 %4y Y BiE
BL1% 77y —XAFTY—FCFBBEELFATINIA—N%1 : 2 :1.TOESTHREAELE
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Fig. 4. Goat live and dead (arrow) spermatozoa identified
by a nigrosin-eosin staining. Original magnificatian, x1,000.

Fig. 5. Goat spermatozoa with and without (arrows) a normal
acrosome identified by a Wells-Awa staining. Original
magnification, x400.

Eha), EEABEZHOBTFECh 2R ERFO2EEN THZh 2 (Fig. 5,
FEhEOYFXF. UYBLIUTIRFRABO -8 % HWwW T, Hanada & Nagase® D HEIC
MUTNLAY—FTALHiThoE, Tabb. HAEBI VT UNLXY —%_LD14:10
(FATSBF AT, Fik7 WHAT) OAFRATTHEEL . Post-oestrous discharge(POD) D
HFEABHBEL. A0AYOEEZMERYNZRU EZDoh AL ERICHERAL =,
PODAREOICHEINRAZAH O£, PHSG 30iu% BEREMICIER L. F D53 ~54 K% IchCs

S0iuZ MEREMICIERL CBPBIZERE L 2. hCEHE OIS~ 1TR M., HHL B
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Fig. 6. Penetration of goat spermatozoa into zona-free hamster eggs.
a; swoolen sperm heads (arrows) and their sperm tails(arrow heads),
b; male pronucleus (arrow) and its sperm tail (arrow head).
Acetolacmoid stain. Differential interference-contarst. Original
magnification, x400.

BAHOLSHEFRAEWL . 0.1% 70 —tvtUBBELU0.05% Y7y Uz
INHNEHBMBEIUERHZRELEOD ., EHTRENFASHARMICBL -,
. OTHAEMICIE0.35 MBI E A WA, BHIZ. 0.05 Mo FEMFBLEMLT
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Fig. 8. Penetration of boar spermatozoa inte zona-free hamster eggs.
a; swoolen sperm heads (arrows) and their sperm tails(arrow heads),
b; male pronucleus (arrow) and its sperm tail (arrow head).
Acetolacmoid stain. Differential interference-contarst. Original
magnification, x400.

WEBHAMBRLZROOREPHBESINESEGRBETRAVS D ZLHEL Z(¥Y F ; Fig.
6. V¥ ;Fig. 7. 7% ;Fig. 8) ,
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Fig. 9. Goat spermatozoa stained by a simplified triple-stain
technique. a; live spermatozoon with a normal acrosome, b; live
and dead (arrow) spermatozoa without an acrosome, c¢; dead

spermatozoon with a normal acrosome, d; live and dead (arrow)
spermatozoa with a damaged acrosome. Original magnification, x1,000.

. & %R

rs&imirsﬁ.ﬁﬁv‘i&:i%;’éﬂw)%%\ WERDFETREBLESASTL, By
PHY B KO ABHEORERANEZRTHFIHRABESIRE, $2bb . @); BE RIS
BT, BERFFRBODO(YF ;Fig. %9a, U ; Fig. 10a, 7% ;Fig. 1la) . @; &M
B RBAT. RERALR(Y ¥ ; Fig. 9b, » ¥ ; Fig. 10c. 7% ; Fig. 1llc) £ =i
WA HKEDDD(Y ¥ ; Fig. 9d. ¥ ; Fig. 10b, 7% ; Fig. 11b) . ©; %18 623 B
BET. RERFEABDBO(YF ; Fig. 9c. 7 ¥ ;Fig. 10d. 7% ; Fig. 11a) . @;
BERIFEEET. EREYFARFIFEZABEA(Y ¥ ; Fig. 9b. 7 ¥ ;Fig. 10a, 7% ;
Fig. 11d) H 3 W HABICERAODO(¥ ¥ ; Fig. 9d. ¥ ; Fig. 10a, 7% ; Fig.
D) ICHHTEE, ISEORBICHZE. PNV TN —BREBICINHERAROEFERT
CHBRLEGBE AR REROADIBELREIIEREFEVRDFITIOR. KWTERAT LY
T3 U RBIINBEEENEEEOEFRFLERAORERETFLICRDAT AR, &
BRO—ZARHNVREEICEIDFEEEFRERCROERLABER OBIVWEREBZWERF



Fig. 10. Bull spermatozoa stained by a simplified triple-stain
technique. a; live spermatozoa with a normal acrosome and

dead spermatozoa with a damaged acrosome (arrow) and without an
acrosome (arrow head), b; live spermatozoa with a damaged

acrosome, c; live spermatozoon without an acrosome, d; dead
spermatozoon with a normal acrosome. Original .magnificatien, x1,000.

‘ . .

Fig. 11. Boar spermatozoa stained by a triple-stain technigue.
a; live (arrows) and dead (arrow head) spermatozoa with a normal
acrosome, b; live and dead (arrow) spermatozoa with a damaged
‘acrosome, ¢; live spermatozoa (arrows) without an acrosome,

d; dead spermatozocon (arrow) without an acrosome. O0Original
magnification, x1,000.
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% of live spermatozoa

Sperm sample O 25 50 75 100

Incubated 1 hr i
in hamster i
uterus for:

2 hr,ﬁ,vwﬁwws,?,,WMWWWWWW,_M

4 hrl

5.5 hr

Incubated in i L
test tube
for 5.5 hr

Frozen-thawed
three times

Fig. 12. Comparison between percentages of live spermatozoa assessed by
a simplified triple-stain technique (TS) and a nigrosin-eosin staining (NE)
(n=20).

FERREBEFIAIOREZDDEEZORE., LENS T, LESMO@R “EH %kl
REOETHT OB “EERBEZBEZVEERT” . O “EES%E %8O RE
T . Qi EEABEREABVWERET” LHBLE. 25, 5805 LvOTEESR
BEAMICHEEERIEFREOMTR ABOBILEARFBEERTOOTH - = (Figs.
9d, 10a,b & 11b), |
YTX¥HEFEMRBELT, SHERL -0V Y -I Y VRBHETHBONELEERTE
%mﬁbt%%Gm.uxfwm9-%§WTlﬁﬁ\Zﬁﬁ\4ﬁﬁﬁiv&&ﬁﬁ 
AVFaxR—bLEARBOKMFEFEEDOFEIZ, ISEEERTERER, 41, 328 L U20
%, ZXOYY-x Ay UREETSS, 46, 0B LT2U%EED . Enick KL TW
toZ@Ztﬁﬂﬂk%ﬁ¢fi5ﬁﬁ4?#nN—Fbkﬁﬂﬁiﬁmﬁﬂﬁﬁwﬁﬂf‘
LARTH-F. ¥, CHEDRBRCLIMTEFXOMTHERHNGRD R
(r=0.89, P<0.001, n=26), & . ISEB LUISHEEOEE. PUNYT N —FMED
{rFaN— FPREIZIO~OMPELTH) . CREIDERBTREFIELZBAFML.
BRI TR BRHIC & > TN P 2 B BB 5 7 |

$7. LREFAROTEHMIRAAEM . ISHEED & UVells-Avak@ikic & D %
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% of spermatozoa without normal acrosomes

Sperm sample O 25 50 75 100

Incubated 2 hr ppmes
in hamster i
uterus for:

4 hr n—

SN ) o M—

Frozen-thawed )
three tines [

Fig. 13. Comparison between percentages of spermatozoa withosut a normal
acrosome assessed by a simplified triple-stain technique (TS) and a Wells-Awa
staining (WA) (n=11).

DEBREZANLZGR(Fig. 13D, ZFOEL. HBFEREREZTIHEFOHSRIK
FICENBEUS R - 7=0, TSHMEERB X UVells-MwaRBEDOETRELRZIZ AN R
Do, . ChL2ODRBEOHICBEREERE2FEZLVWHEFORIGIKODWTHE
ZHEBD RO 6N A (r=0.99, P<0.001, n=17), i )
79ﬁ%ﬁﬂ&m&6m}Mwﬁiﬁmﬁﬁﬁwm.thin%éb\%h%nwﬁ
&T%Bhti#ﬁ?%t“Eﬁ%ﬂ%%t#hiﬁﬁ?”@ﬁé%kﬁbk%%ﬂwh
). ISEB SUISHEZICI D BoRAEEMTFEOMICBERZ2ZRRD AP &
(t=1.5, P>0.05, n=12), — /. ISHEHTRONE "EEEBEREZVWEERETF" O
| Table 2. Comparison between percentages of live spermatozoa without

normal acrosome assessed by an original triple-stain technique and
its simplified technique.

% of live spermatozoa
without normal acroseme
"~ [%-of live spermatozoa]

No. of Original Simplified

Treatment of spermatozoa tests technique technique
Incubated in isolated 3 hr 2 12.5[31.3] 17.0[35.9]
hamster uteri for: 4 hr 2 14.3[53.2] 29.8[52.5]
Incubated in isolated 2 hr 2 311.5[24.0] 12.8[26.9]
mouse uteri for: 3 hr 3 19.2[41.5] 25.9[46.1)

4 hr 2 35.2[56.8] 45.4[57.0]

5 hr 1 13.6[15.1]  17.3[21.5]
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Fig. 14. Fresh boar semen stained by a triple-stain technique (a) and
its simplified technique (b), showing numerous live spermatozoa with
(a) or without (b) a normal acrosome. Original magnification, x400.

BET. TSEICKRERI~10%E . TOFETHETH > 7=(1=4.4, P<0.01, n=12),
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HORBTOZWMIRELL —RL. FE2HEOHEOMT "EELREKEFE2WEERF” O
HECHERZRA DA - 72 (1=0.56, P>0.05, n=43), £~ IV THHEDHE
THbhEREZEC—RLE,

TSIE (7% ) FRRISHEHEE (FF. 7y 7)) KEDHNIEZ4BHOBFOE
BEREGTOHEE. B—AMEZRHAWTINLAZXY-T IR ERBICEONEETE
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Fig. 15. Correlation between percentages of goat (a), bull (b) and

bear (c,d) live spermatozea without normal acrosomes assessed by a
triple-stain technique (c¢) or its simplified technique (a,b,d) and
those of zona-free hamster eggs penetrated by thier spermatozoa.

r was the correlation coefficient that was calculated with the values
transformed to angles.
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Fig. 17. Goat spermatozoa stained by a trypan blue-Giemsa method.
a; live spermatozoa with a normal acrosome and a dawmaged acrosome
(large arrows) and dead spermatozoa with a normal acreosome (small
arrow) and without an acrosome (arrow heads), b; live spermatozoa
without an acrosome, c¢; dead spermatozoon with a damaged acrosome
(arrow). Original magnification, x1,000.

Bbb. @ RERNFRELEEEET. REEIREBOLO(TF ; Fig. 172, V3
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17a. W< ; Fig. 18b, 7' ¥ ;Fig. 19¢) . @: RO BERT. EHEVRAECDOD
D(Y ¥ ;Fig. 17a, 7 ;Fig. 18a, 7% ;Fig. 19) . @; #WE BB HFET. KER
HEEEB(YF ; Fig. 17a, 9 ¥ ;Fig. 18b, 7% ;Fig. 19e) ¥ I BOBIBEREECD
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Fig. 18. Bull spermatozoa stained by a trypan blue-Giemsa method.

a; live and dead (arrow) spermatozoa with a normal acrosome, b; live
spermatozoa with a damaged acrosome and without an acrosome (large
arrow) and dead spermatozoa with a damaged acrosome (small arraws)

and without an acrosome (arrow head). Original magnification, x1,000.

Fig. 19. Boar spermatozaa stained by a trypan blue-Giemsa method.
a; live spermatozoen with a normal acrosome, b; live spermatozoan
without an acrosome, c; live spermatozoon with a damaged acrosonme,
d; dead spermatozoon with a normal acrosome, e; dead spermatozoon

without an acrosome, f; dead spermatozaon with a damaged acrosome.
Original magnification, x1,000.
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Fig. 20. Correlation between percentages of goat (a), bull (b) and

boar (¢) live spermatozoa without normal acrosomes assessed by a trypan
blue-Giemsa method and those of zona-free hamster eggs penetrated by

thier spermatozoa. r was the correlation coefficient that was calculated
with the values transformed to angles. r™ was the partial correlation
coefficient when percentages of live cells with normal acrosomes and these
of dead cells with and without them were held constant, and was calculated
with the values transformed to angles. '
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Fig. 21. Sagittal (a-c, e) and longitude (d) section of goat spermatozoa.

a; spermatozoon with a normal acrosome, b; spermatozoon with undefined nuclus,
c-e; acrosome-reacted spermatozoon. Original magnification, x15,000 (a, c-e)
and x20,000 (b).

7Y ; Fig. 20b, 7Y OIS ; Fig. 20c) LM FRANFEOMICHE 2 EO MK
B (Y ¥ ;r=0.42, P<0.01, n=44_ ™ ¥ ;r=0.73, P<0.05, n=12, 7 % ;r=0.88, P«
0.05, n=25),

I, PFRFEAMHEE LT K3REMAWTC3MBEHRA2T > A ATENTHEL A&
BOARPOIBUYNPEELXELZEOEF (Fig. 21a) T, 20 IXRNRTHOBBHIR



Fig. 22. Sagittal (a, b, d) and longitude (c¢) section of boar spermatczoa.
a; spermatozoon with a normal acrosome, b-d; acrosome-reacted spermatozoon.
Original magnification, x15,000 (b-d) and x35,000 (a).

26



27

Table 3. Comparison between percentage of live boar spermatozoa
without normal acrosome assessed by a trypan blue-Giemsa (T&)
method and that of acresome-reacted boar cells assesseb by a

" transmission electron microscopic (TEM) observation.

Treatment % live sperm without % acrosme-reacted
of Sample normal acrosome sperm assessed by
spermtozea number assessed by TG method TEM observation

Washed 1 3.9 3.1

2 2.7 3.9
Incubated? 3 12.4 9.8
for 1 hr 4 7.5 10.8
Incubated? 5 75.2 78.9
for 2 hr 6 72.1 70.9

l¥ashed boar spermatozoa were resuspended in K-3 medium and
incubated in a sealed glass tube at 39.5°C.

B REHEF (Fig. 21b) TH-o7%. T, CORREIGRABLELZ S ARF D80
%5 ‘FEEXBEFOEEHETF T. EZDOD20%IX ‘FEEFEF’ LHHINE, 50T,
K-3@B LUK AP T2REEEL AN ATENTHE T L. EERABZ2FO>ETFR
K-3B LUKABEDIC2%T. TATNEERDSI%B ISP EFERIBBFEHOLEE
{LERTHETF (Figs. 2lc-e) T. BNV EBEFTH - K-3BPTIFHEBEEL 2K
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U%T. TOMBFERBEF THo %, —FH. ICRAOERETIE. ‘EERGBLZELEER
T’ . EERGZEERZVWEERT BXY ‘ERETF OHAIX. K-3BPT2HM
ERLEAXBN T3 %. 52%BLU45% . KABPT2HRERLAXRTIR2%. 40%
BIU8%., FEE-3EFPTIRKHMBELEABNTIZ1I %, 2%BLUTRT. ThER
TENTBEINEEE AR 2FO>BTF. RAREBBTFBIURRHBBFOFTG L L -
LE. 32, 7R TF2HBE LT, IGRABERICIDANLE “EEABEZHEZWESEF
BTE” OHNEGLITENC I D BRI FEHOHRERENL 2T T (Figs. 22b-d) OFl& % 1k
BELUEER(Table 3) . 6 2DRKBOWTHIZCBVWTDHZOFGZ LI L. HetWIic
LEEORERICHEERZRBO A d - ~(1=0.095, P>0.01, n=6),
YFREFEAMBELUT. TCRAKZLISHAEETHEONEARBERZERLAZE Z 5(Tab
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Table 4. Percentages of live and dead goat spermatozoa with or without
normal acrosomes assessed by a trypan blue-Giemsa method (TG) and a
simplified triple-stain technique (TS).

Live sperm(%[s.e.]) Dead sperm(%[s.e.])

Treatment with without with without
of No. of Staining normal normal normal normal
spermatozoa samples method acrosome acrosome acrosome acrosome
Washed 20 TG 83.2[1.8] 0.0[0.0] 1.3[0.2] 15.5[1.8]
three times TS 83.3[1.7] 0.0[0.0] 1.0[0.7] 15.7[1.7]
Incubated? 20 TG 0.2[0.1] 75.3[1.7] 0.1[0.0] 24.0[1.1]
TS 0.1[0.0] 75.6[0.8] 0.1[0.0] 24.2[0.8]
Frozen-thawed 20 TG 0.0[0.0] 0.0[0.0] 0.0[0.0] 100.0[0.0]
three times TS 0.0[0.0] 0.0[0.0] 0.0[0.0] 100.0[0.0]

lyashed goat spermetozoa were resuspended in K-3 medium and incubated in

a sealed glass tube at 39.5°C for 3 hr.
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Fig. 23. Acrosomal ghosts (arrews) in the smears conatining
numergus acrosome-reacted spermatozoa. Original magnification, x1,000.
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Dan*'® x| YR FAEEBEWSIFEBERO LE (B AK) KBIT L. HFIZEDHE
FREBRBERBIZLEZRERLE, DWT. BHEBKTHELZE FFRU ZOTFY
V—HE (YU -—BE) 2O TIhoOR T2 08T SEXORTFTEABRED
FERINHZZLXEEINE, ChE6DHERE>T. VR FTFORFORBRIEH
BFOFFETTHHERINZI LYW REIh LD, Cho OB FOEBREEE
HFPHRFEY)—RBRHEETIPWETH 2TRENREINE,

WAEWOE S, Barros & Austin®*PF NAXY—BTFEZNLAY—HBEREL LD
RUATA U FaR— T3, RBURRPFEEINRIZIZLEZREL. NAXI—HKFOD
ABRIEBERFIWERPICEFETILRRE, TOHB. NLAFY—_ BEM. Ty B
SUTTADOEBFORBRIEY . AEOARGIEEHYWONBERICL > THEEEII B
EDHH O NI XN87-248.308 S HXPXFRXITlIE. FHRHER2-2507293-2600p
g0 TURBIUNLRY — Tk, BUREH 12577250 D 5 B #l 8257 b3 |
FE.Z2O0HWT. AEHIVWREEHPDORBILLFEGIBFORBREERICENT
HHZLBWESIR T B2-353-570 | B3k Yanagimachi & 3L [F Hf f53222- 205258,
SSSSAOP NLARI—RBTORBRBRBFREEFETALTIOTHSZL. VY P
X7V 20BSTFHELHBNICEALTWAZLREZBODICLTWS, ¥,
BHzHWELENREFICE>TH. HTREBRBZEZIZLEREZRTNS, filX
1. B<OMABWICE W T, 14/ 7 3 7A23187 QL H527-992.520.521.548.550) gy I |
21 £ B A§205.209.290.301,395.543) R ARELOO X Y g Y LD S SH O LT 3
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AT 7FINAY TS ARYRY — AV TUBTEILICE> T, £4. BTFE
B OREER LT 5505542 BFREBREAEIT I EHBEIRTH
3,

WABWMOBASTHLTLSBAIE. BECAKED. BFOSHEES L AR
FEUTBLDEYND D, PTRNLAY—, BENEY PR EOEBRINEHHTIZ. 5
DEF+*BHUITIBHTUAZHICHTIMAIELL »256T2bhTED. Chs08HY
TREBRIZ. BFOTHRESBIUVABRBOZREEZETHAZTHBEFIRIIIADD
H B2 FEEIMCBWIHODAHELZNRBE UEABKEBERTE UTEALLZR
TWw3, REOBEE. BTORBREEABNICERTZIFEIVWLOPBEZIhTVWS
B, ZhRO6DFETIIRERERZLEBLLED  EROBRACRI A ZEOMEEY
BINTNWB, BT, AETR. Y¥. Y. 79RFORBRISOBMETHENZ A
LHRFEELZEARITIELIR. ChoDHPWOARBRIBORRERN*HETIEHBT.
BTERYZHAAEEZNZAEZODL . AIETHEEPZRZELARBER. NARY—-FAME
EFRIENVZAWTABRRBRBEOEEDEE2FANE,

AR FOSKEERLEABURBIBEHN ORI LERETHD . XHRERI
AURLBFEOEDORBERBTHIEFERXLRTWS, LML, HE, 17/ 71742
SIBTTHAHAB T I REINDZHEBERLTIWRVWHETFORBREFIEDOHAIBE X
f3277992.520.521.548.5500 NEEKIC Lo T, BTFREZHEERETAGSRIEE2E
EISOBADEHELIEPREINE, RUARREIBETORRBERE2HSI 2D, 20HED
AERHEICTZ2A5P. THEERIZ. EBELZ2EDRVWHTOLEN., BENEE
{kTH 2D, TOHERBEBTEEZVW. LEXNST, ABRNRETORBREEZEZL
EBATH. TORTHEIREESLEPTPREOWIRFHETH 5.

25 2 BN =5 1 e TE A= SR 5E A FH Uy 7= Se S B S oD
#55 ¥C

HABWETFORBRIGICHETITRIE. YU, XEHOEMENOETFEHMALELT
fiabh T\ f186-199.196.200.269-276  [ritani & Niwa®°"> &Iritani et al.?°® (%,
VIRTIDREMRIPSBEHELEFEPHEATINODBHOET 2, > FaX—}T
B2 RERIBBFERINZZLEZRBRELE, EO®%. VYX¥OBWHETFENRYY ., 751
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FOABRBEEREE LITHDTH B LPO0T Y ORILTEE 2 RBENT ¥HT
DRBREAEERL LTOPRER O b 2O BExh. AMS 5V IREAEBWS 5
B UEBERBEATOS V¥ a2 -y 3 VSRS TFOABRIGHREL LTHATS
BIEVREEINE, ECTAMTIE. YTR. Ty P NARY— THFREDER
NBWPSHELAFERREEE L. Y¥. ¥y, TYRTFORBRSHLERL LT
DHREEARE .

I. BB LU FE .
YFHRRZHAGEREEYF2EHBIUMEREYF 2HIS . VYHBREZNERY
V2HEMPSATIRBECEIDRRL. 7YERERBRIEIS VFV-—AERETY 1EPGFE
FickDoEBERLE, HEMEREHWICIZ. 6 BSU LT LT INLRY — ddY
FZY TR DonryuRk Iy FBLUCZa2a—F—F Y FRASAMIHFEAHWE, YFBRIZ
RMBEHFZI. FEVYBICTYHBRIEZERET-BHELAZOL, HTFHEIYREZDHO
ABSARBOBTT7 YR FREFM[. L. 7Y YFHTISEFRL. 600XgTS5HMD
RELDHICEIDIMEAFRLIHEEZTITDIBRELEOS, BTREMNLIXICTEF/m 2
RB3LDICABICHTFABEZFEIEE, COLTIREEFREREL. BFABL L TER
CHWE, —F. FMEREESHWIFARBARICIDERL. HELEZ0S | AHE
(FEADIVWRWE) OBRAERL. LEORTEEREZEMEDRIREINIEALE
(Fig. 24a) . HFALZH TR HBORIR. Y¥. . 7Y TR TFOVWThOEED. NA
R —BEUCTy PFETO.02m, YYRXFETI.0OIm, T HFFET.50m, 7 ¥
ETI.25MTHo%E, DWT., LHEEDOHIHEAHERL AL LHEELWHH L. 37°CoO%
HABEKPIZBELTA Y FaR—bFLAFiE. 24D, 1 oFaR—ya T, 0.3
~0.5 mDBSARBOB CHMENZERL THFAEW L (Fig. 24c) . MIRB L CHBEH
YBRELEDOS, 1EEHRL. BSARBOBICHB#RLZE, CO5LTREZEDS VF 2R —
VavETfRAZAW. BFEEHESEZBBELEODL . ISE (7H) FARTSHEREK (F¥F.
V) REBRBEBLUTRNLAZAY—TAM(B2EE2H) TIDVRBFORBRIGORE
BEAFARE, 2B, BHFOEHEIX. 37 CIIMEB L2540 DORFERETTCHEL
%o
EBRI NLARY— Iy P IYREERIVYFHERMENTOS Y FaR—Y a v
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Fig. 24. Procedure of sperm preincubation in the female reproductive
tracts isolated from laboratery animals. a; introduction of spermatozoa
into the tract, b; incubation, ¢; collection of spermatozca from the tract.

YHFHETFIZ. BHHNAENLXY —(WCCEHDHIORER) . @HFIIAHE (hCCIES D
IE~17F ) TR ELE(MRANOIEZEORE OV A B LU AHMMLE S »  (hCG
HHOPLEHZ) L OWMEHELAFE. DI3VWIRTEASOTEORKMO VY ¥ oL
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EFTFEFAZHEEAT. IREEFAEZ2~5.5BMAYFaR—bLE, YVEFIT. &
BERSL AN L X 5 — (hCGIE ST D16 B[ %) . BHESF M B (hCGIE AT DFII6 ~1THREM#8) X 12
&i#&ﬂﬂ (HAHOREEORY) OV IV XPSBHEBLEFERNT. 2F -3 3 ~5.5KH
1Y% axX—bLE, A, 79HFIE. AHMLEGCENOMIRERZ) X2 3EL
B (HFRHOEEORY) ONLRY — BEEIAE(hCESDOWIE~1TRHE) ¥ Al
EoE (HABROREEORE) OVIXAH2WEtAHOEEOREOS Yy P56 L
EFFEAT. 2~5KHA yFaxR—-FLE,
£R2 HAYHORZAINLRY—FEHADS v FarR—yaV

Y¥HETFZ2. BHIIFLEBNLRY - HhHEHOPNI~ITREBICHELATEE -
BEEAH. sabbREaH. REH. REEH. REALH I HES LUCRFARLE
2HEDONLAX Y —DoWHLEFERNTS.ORES Y Fa—FLE, 2B, ERICIE
HRELEHASG 2 AHULEBRINRAENLZRY—FHWE, 7. BEIAEL AN L
A —~BLUBHAMICHUT EINLAY—DoOTERERIE. REHME TIXL:00T.
FDMIZ10:00TH o =,

M. & 2

D Y¥RFLBIZ3A v FaR—vayOUgE

BONAXT—. TTR. 5y hBLCTYEDSMELALERBATA Y F 2 - g
SHIEBR BT FRFOEBMOERERSB L. 4V Fan—3 3 VERIOBHETE
BXURERTFEIZE BIc00~B%TH o=, WFNOBERNHHOEMEATS.
HFroEZ#HHEE1s o FaxX—ya yHEBIcELLETULE (Fig. 25) , Y HFFHEOD
BA&. 2RBEIREIOA Y FarR—yaryTi. HFHHETFOEFEEALEDHEL A=V, <
TRABEGESy T, WERDOL Y Fa2R—y 3 VBHTOHERTFEREDRTED
HS0%DENE T TH oo £, YYRFECTRIBME XU 5SHMOA ¥ ¥ 2~
YAV CHENTEICEIMFIEDR, Sy FFETRABMOS Y S 2 Xy 2y
THIER Y. FETYFFECHEHSSHHOA > FarR—Ya CHERBTFHIEELEALY
BN R, LBL. NARY —BHFENA Y F 2~y 5 YTk, 1~5.5
BHOA Y Fax—y 2 Yy CHORBDBWOLEREOBEIFL KX 2 AHHFEDET
BZdohhhrot, 7. 1KHEBIUZ2ZRKHEOA VFarR—yaryTREHEFOIX
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el (2DHamster uterus | (b)Mouse uterus ] (c)Rat uterus
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;: 60 (d)Rabbit uterus | (e)Rabbit oviduet:
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40ﬂ . oo °
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Duration of incubation (hr)
Fig. 25. Effect of incubation in hamster uterus (a), mouse uterus (b),

rat uterus (c), rabbit uterus (d) and rabbit oviduct (e) on the motility
of goat spermatozoa.

@; Motile, M; Progressively mo;cile, [ 1; No. of tests.
CAETRTIDHIER FTHH 72D, 4BHES.SEHMOA V¥ aR—y a s TRHHEIER
FRIELACRDbREDoE, BE. I HFHHEIMEAS v Fa—y a2 05Ba. 2
~5. 5D v FaR—y a yHEbh, EBEFEBICRIERTFEEZVWTh DT LA
EEfE Lo,

ISHEAIC L 3 RERBBEUNLRY —F X hOER (Table 5) . YIRBLU Ty
FFEAA YRRy a YTk, AEHTERA Y F 2 N—y a YRRORBICHE S T
ELUCHETL. SEEMEAIZ5.50M 4 Y Far"— FLEAMTPRRBOEERTEIZ, 1
B2 2RHOSAORNERPERU T THE2E. NARY—B LU FHHTE
MY Fax—yavOBATS, EFMTEREMOBBICHE-> TEFLEN. v7X
FEUSy NPEOBABFERESBETTRELS . BV Y FHHEMBADAS v F a2 ~—
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Table 5. Incidence-? of the acrosome reaction in ejaculated goat
spermatozoa incubated in different female reproductive tracts.

" Incubation
condition
%[s.e.] of
Female spermatozoa® No. of eggs Average no.
repro- penetrated/ of sperm in
ductive Duration Acrosome~- no. examined® penetrated
tract (hr) Live reacted [%] eggs?
Hamster 1 57.0(7.8] 0.8[0.2] 1/40[2.5]¢ 1.0
uterus 2 38.2[7.2] 3.6[1.9] 0/44[0.0] -
3 34.5[2.4] 12.0[2.9] 8/40[20.0]° 1.0
4 25.5[1.2] 20.5[1.9] 28/47[59.61® 1.4
5.5 26.8[1.0] 22.5[1.8] 65/85[76=5]> 2.1
Mouse 2 27.9[4.1] 10.0[1.8] 32/88([36.4]° 1.4
uterus 3 19.1[1.6] 12.4[1.5] 86/103[83.5]* 2.9
4 21.2[2.3] 15.3[3.3] 47/89[52.8]° 3.1
5.5 14.5[0.7] 13.2[3.6] 18/95[18.9]¢ 1.1
Rat 2 48.2[10.4] 10.5[4.4] 37/58([63.8]= 2.1
uterus 3 37.3[4.1] 13.7[2.6] 35/59(59.3]= 1.4
4 29.0[4.9] 19.8[4.5] 56/78[71.8]* 1.5
5 18.0[1.3] 15.6[4.6] 31/87[35.6]1® 1.8
Rabbit 2 45.1[10.9] 4.0[1.1] 0/30[0.0] -
uterus 3 27.0[6.8] 6.9[1.1] 0/41[0.0] -
4 31.5[6.7] 12.9[2.3] 25/61[41.0] 1.4
5.5 32.0[14.3] 13.0[3.9] 9/39[23.1] 1.0
Rabbit 2 39.6[10.9] 1.7[0.8] 0/30(0.0] -
oviduct 3 40.4[8.1] 5.9[1.9] . 6/31[19.4] 1.0
4 33.5[8.2] 10.8[2.0] 5/40[12.5] 1.2
5.5 44.9[10.9] 16.7[3.7] 6/45[13.3] 1.0

1pssessed by a simplified triple-stain technique. Four to Seventy-one
- tests were performed for each duration of incubation.

2pssessed by a hamster test. Three to seven tests were performed for

each duration of incubation. Ten to seventeen eggs were examined for

each test. =-P-<-4Yalues with different superscripts differ

significantly, P<0.05 (x?2 test).

YavoEa. 2~55FBOf Y FaR—y g VIR, AEHTFEZIEEALEEL
BPok, —F. AERSHTFER. NAXY—FE. IVFFEBLOMETIE. 1
Faneya YBROBBICES THML. WAL SHMTRASENESRE, ©
RELUTy FFETR. £ 2BM2 RS OERERIGHTFENB oA, Theh2
~5SRMBEU2~5HMOA Y Fa— g VHIMb, BELTHBRNEWENES
h, ABBTCLIICEREEIEONE NLAARY—TFAFOKRE. NLAXY—BHFEA
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Table 6. Percentage[s.e.] of acrosome-reacted® goat
spermatozoa after incubation in the right and left
uterine horns isolated from superovulated hamsters.

Uterine horns used

Duration of for incubation
incubation No. of
(hr) hamsters Right horn Left horn
4 10 29.1[4.4] 25.6[6.2]
5.5 15 30.6[3.7] 27.3[3.5]

1Assessed by a simplified triple-stain technique.

A rFarx—yaryTlE. BFEANFERS VU FaxX—y s VKHOEBITHE> THEM
TAHEMP B REMBEIS.SHEOS U FarR—varyTHboNE, 2. 4AKHOA
VHF ARy aUDPLBFANOEREFRAPRZDOONDI LS ) FHEAFTFRIES.S
REIDA FarR—yarTdo2tdbBooE, POXBLIUCIY FEHFEALI VF 2
R—=yaryTid. ThZTh2~S5.5FEBLIUF2~5RKRHETHINOZHETRAYZDH
NE, PTXFEATIR. SHEHOS V¥ a2R—Ya vy TEREORTRAWNFEN, £ £
AFHOA v FarR—y a Y TEHRABFREIESEEYEONE, 2. Iy P FEOD
Be. X REOBRICINIE. 2HMP5 ABMO S Y52/~ 2 VOMTHETFRA
BFEICHERZZRZRZ DO B 2FP0.05), VY FroBHELATEBLUTHRNEAT
DL Far—yarvOBE. WF OB FRARZ. ThZh2EHE3IFHOS > Fa
R—yaryTRELBODEN G, 4FHES.SHEOA VF a2~y aryBLU
3~5.5BMDA Y FaR—Ya Yy TRBDERE, 5. WFhOBATH. ZhbD
A 7Far—ya V/KHOBTHEFEABTFRIRANICHERERIADOoh 2o E
(P<0.05), £ FANDERFRABRWINDIARHOSN Vv Fa X~y a vy TOHR
DohE, |

¥, BHSABUANLARY—TFERNTARKRHEE ZES.5FHA v FaR—-FLAEY
FHRFL2ISEEETCREL. BONAABRRETFELAEGOFEARBTHRLEEZZ S
(Table 6) \ EHADFEATHOLAEABREEFEE. 4 HHA v F a2~ a T
FhENS.A~44.4% (1 ;29.1%, n=10) B KV3.1~41.8% (E¥y;25.6%, n=10) |
SHM A FaR—yayTENRFN2.2~5T. 7% (EH ;30.6%, n=15) % L Uf4.1~55.4
% (¥#;21.3%, 1=15) T. WHFROA Y Fa_—Y 3 VEBEIREWTHE —HKL.
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5 " (a)Hamster uterus | (b)Mouse uterus
S 50- 4
o
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£ 404 i
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Duration of incubation (hr)
Fig. 26. Effect of incubation in hamster uterus (a) and

mouse uterus (b) on the motility of bull spermatozoa.
@®; Motile, W ; Progressively motile, [ ]: No. of tests.

B—EEAOEGOTEAMTIHAKIANICIEELZZRRDOh G2~ (4ARKHA Y F 2
N—¥ gr;t=0.95, n=10, P>0.05, S5HFMA > F a2 ~X—> g ;t=1.15, n=-15, P>0.05)
LPL. WFhDAL v FaxX—Ya vyEFHIZBEWTH. NAXY — BB THRIERIGHETF
HiehnDOENRDBRE, |
2) DVYRBTFRBUAA vy FarR—yavDOHRE

1TVFaxX—Ya yHBEMOY Y BB FEBLIUMEBTEREDHICI0~95%TH-
Fo NART—BIURTAMUFEANS v Fa—>ay0O54& (Fig. 26) . E#HE
FEREHIAF2N—Y a YHHOBBIZH > TEHELCBETLEN, NAXY—FF
LHNRTYD R TFEDIESBARIETLE, —F. BEBTFR. NLARY—FEB LU
TURFEL B, 3~5.5BMELU2~55BMOA Y ¥ aR—y g Y HEEE A Y
BOohEdMoE, |

TSHERICL ZRBRERBLUNLZXY —F R P OER (Table 7) | NARY —HH
FEWNA Y Fan—y 3y T, EERTER3~55BMOS Y F2~—y a vHHE
BEALERLEDAEY, EAERBHEFER. 1V F a2 -y a VEEOBEBIZMEST
Emu.S.SHMTRESEIBONE, FA. YUARMHEFEAS VFaR—yary Tk,
HEHFREEA VFaR—Ya yREOBBICH>TETLAEY ., EEARIEEFEE2 ~
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Table 7. Incidence*:? of the acrosome reaction in ejaculated bull
spermatozoa incubated in different female reproductive tracts.

" Incubation
condition
%[s.e.] of

Female spermatozoa® No. of eggs Average no.
repro- penetrated/ of sperm in
ductive Duration Acrosome- no. examined® penetrated
tract (hr) Live reacted (%] eggs?
Hamster 3 26.0[0.6] 2.8[0.6] 0/10[0] -
uterus 4 32.4[4.7] 10.4[2.1] 12/41[29.3] 1.2

5.5 27.4[4.6] 11.4[3.0] 16/44[36.4] 1.1
Mouse 2 54.1[6.6] 24.3[0.4] - 19/52[36.5]= 1.2
uterus 3 29.0[3.6] 17.0[1.7] 15/51(29.4]2® 1.3

4 29.3[7.9] 11.3[1.9] 12/76[15.8]® 1.2

5.5 30.2[8.1] 12.6[0.3] 17/88[19.3]° 1.1

1Assessed by a simplified triple-stain technique. Two to six tests
were performed for each duration of incubation.

ZpAssessed by a hamster test. One to six tests were performed for

each duration of incubation. Ten to seventeen eggs were examined for
each test. =-PValues with different superscripts differ significantly,
P<0.05 (x2 test).

5.5KEOS Fark—ya yVHHGPEREWEIFRSELTHELN., 2HRETED S>>
o NARY—FRAPNORR. NARY—BHEFENA v Fa—Y 2 0Ba. 3 KM
DA YFaR—-y gV TRBFANOBFRARZRIDONE» AN, 4RKHES.SRREOD
L FaR—YaYTIRWITNBN%RZOBTFEBANTFELZS L I, LB FEA
Tho%, 8. ARMESSFEIOBMTHFERABFEICKRINMICEERZRZ DL
B £ (PCO.05), T ABHFEAA Y F 2=y 3V Tk, 2~5.5BMOTXTD
1 0FarR—y a VEHHTHF~NORBFRAVPZBDOR, WIFhBIBRFREATH - E,
¥ BREOBTFEANFER2KHOS Y Fark—yary T, YHRABFRII4EN
DA vFarRk—yaryTrEshri,
D TIRFRBUIEIZA Uy Fa2X—yavOHR

A rFarR—ya HABREMOEHETFEBILIURMEREFEIX. ThTh51BLUIB%
THoro BB TFER . N2 XY —-BLU Iy MEAEHFEHNS v Fa2aX—-Y a vy TR,
A0F2R—yayOBBIRESTELLETL, TEhEFN4AKEBLTSKHOS V¥
R—yaryTEBEFRBEALBDON B R 2. U AR/UEFEANS v Fa -V a3
YT, 2~5BMOS v a N~y a v T EHRTRELALZDShE» £,
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so{ (a)Hamster uterus ] (b)Mouse uterus 1 (c)Mat uterus
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Fig. 27. Effect of incubation in hamster uterus (a), mouse uterus (b)
and rat uterus (c) on the motility of bear spermatozoa.
@®: Motile, W; Progressively motile, [ ]; No. of tests.

Table 8. Incidence®:? of the acrosome reaction in ejaculated boar
spermatozoa incubated in different female reproductive tracts.

Incubation
condition
%(s.e.] of
Female spermatozoa? No. of eggs Average no.
repro- penetrated/ of sperm in
ductive Duration . . Acrosome~ no. examined? penetrated
tract ~(hr) ‘Live reacted [%] eggs?
Hamster 2 ~ - 5/20[25.0]2F 1.0
uterus 3 - - 24/55[43.6]> 1.1
4 - - 19/60[31.6]2" 1.1
5 - - 1/6{16.7]°" 1.0
Mouse 2 24.5 17.9 19/77[24.6] 1.0
uterus 3 24.0 16.8 16/53[30.2] 1.3
4 26.6 25.9 15/45[33.3] 1.4
5 16.7 14.1 13/59(22.0] 1.1
Rat 2 61.3[5.7] 14.8[2.6] 2/8[25.0]2°F 1.0
uterus 3 60.1[1.1] 14.8[1.6] 8/20[(15.0]° 1.3
4 46.9([6.6] 29.8[3.0] 18/30[63.3]= 1.4
5 26.1[6.2] 14.5[4.8] . 9/19[47.4]=>" 1.7

issessed by a triple-stain technique. One to five tests were
performed for each duration of incubation. ' ‘
2pssessed by a hamster test. One to four .tests were performed for
each duration of incubation. Six to-fifteen eggs were examined for
~each test. =-PValues with different superscripts differ significantly,
P<0.05 (x?2 test). ‘

7. BEHTE. NARY—HEFEAT, 2HBES Y F2 - FLEBAZRLTE
LAYBD BB = (Fig. 21) ,
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TSERLBIRAERBEIUNLZRY—FT XA FOFER (Table 8) | EHEHKFEIZ. vV
AWHEFEAS VFaR—yaryTR, 2~5HHOA v FaxX—ya VEIEFTZELE
EREZEEREPHED, Sy MEAHFERSA VFaRX—2ary0BE46. 2KEL 3K
MO4 Y %aney sy CREMES . ARMOS Y52y 3 Y TRABEFL, 58
MDA Far—yaYyTELLETLE, RERBHETFERX. TVXFEBLU Iy b
FEWThOBED., 2~5HHOA U FaX—ya  HEb. HEHNEWEIREL T
foh., AFHTEBEDP 2 E NARY—FTAIOER. NAXRY—~  YTRABIUT Ty
FMEEFEOWTHOEAD, 2~5KHMOIXRTDS VyFax—ya V/FRTHFAD
BTIEAPZBOONE, ¥ NLXRY—FEATOIRKHEE4AREOS v F a2~y 7
YT EFEIIRBIUISY P FERATOD3I~5RHEOS v FarR—yaryTHFANDZ
Brratobohrz, 32 NAXY—-BIUIYy P FEATR. BEORTFREANFE
BENEFhIBHMBLIUTAREOAS v FaX—~yarTHONE, —A. PTXAFETH.
2~5KRBOA VFaX—ya ORTHETFRANFRICRIANICHEZZREIDOo IR
» - 72 (P<0.05),

4) BEABICBIAINLRY—FERAS v Far—ya vy OHR

BERRBICHS T OINLARXY —FERBHPAEL ENLXY —OHEFERNTS.5K

A YFaX—PLEBTFRARZAW. SEEECIIRBBEBIUCNARYI-FT X O
Table 9. Incidence:? of the acrosome reaction in ejdculated goat

spermatozoa incubated in hamster uteri at various stage of the
estrous cysle and superovulated uteri for 5.5 hr.

%[s.e.] of
spermatozoa?l No. of eggs Average no.
penetrated/ of sperm in
Stage of Acrosome- no. examined? penetrated
estrous cycle Live reacted (%] eggs®
" Proestrus 17.9[1.1] 14.6[2.4] 46/90[51.1]
Estrus 29.6[0.3] 17.9[3.2] 95/171[55.5]
Metestrus 15.3[1.4] 10.3[2.0] 35/69[50.7]

Diestrus-day 1 17.4[1.6] 11.8[2.8] 34/75[45.3]
Diestrus-day 2 18.1[1.6] 14.9[3.9] 45/73[61.6]

N =N
s e s e e
= -3 N W o

Superovulated 23.2[2.4] 15.8[2.7] 125/254[49.2]

foory

.9

1pssessed by a simplified triple-stain technique. Nine to twenty-
five tests were performed for each duration of incubation.
2pssessed by a hamster test. Nine to nineteen tests were performed
for each duration of incubation. Six to fifteen eggs were examined
for each test.
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R (Table 9) | A HFRFEBIUVABRINHETFE, FEEFRAMTFEBITCEYEA
BT, FERSENLXY—OHEREB XUAHMAEOHEE I IPPDLY B VWTHD
ﬁ&'iﬁﬂlbf:f@b&of:o . RBRBBETFER. XERYWCTERE. RBHNTERS LS
D, FX2.RBFEANFER. REALH 1 HETERE. BHMLBTREL 2o EH,
BERAYNBLIUABYHINAHEOMT. AN KEHELZZIT Do » o 72 (P<0.05),

m. £

AHOMBRER. Y¥. UVBLIUTYRFOEBREBTREICIE. NARXRY— TR,
Fy b OYFREOERNGWPSBMELAHEREATOS VFar—y a UV BE
THE3ZLPHLPICZINZ DI, ZOFEHRIT. HTFr2ERHI 2GR LEHEES
BT 2BOBPEOMAEDLER. A HEAREBIWOREEKICL > TRIELZX . &
BMEREESDOERAYUCBYUMAEOEEICI->TELES. FAEHEOTFEAOMT
LEDORWZ LHHEIPODONE,

EBRERIPDOBEMBEOT T, YFRTHP I LIPIERNIABRIEZBET 501,
NLARAY—FEHTIE4~5.5FH. TYXFETR3I~4KHE. vy FFETIE2~4
RE. VY9¥FETIE4~5.5FKHE. VY FHETR3 ~S5.5MHDS v FaR—v =
PTHhHIEHBEDLNIE,

Kim et al.*>*¥ i Y ¥HFE2T7YOREFEBLIUHMEATS ~5.5M M v F a2 xX—
FPLEDBBEHHERENLZAY —FHFAORBFRARBE2T 20, ThER2~3%B &
UB~T6%DOHETERANFERZBALALBEL. EHEESTRX. VY¥FHEFEANTSI.
4. 5BIUGKHHEAS Y FarX—bPLEYFHETFT. Th¥N2.2~18.2%. 4.7~29.3%
15.4~50.0% B LUV0.0~BI%DOHFRAWMFELRAELBBELTWS ., TOHKERE.
AFOTHFRETENTS VFaR—PFLEYFBFZAVESHERENL XY -
FADHFRARBOER LIS —BLTWE, 2hbDZ6AT. B rFa—
YavRETHENRCARBRBABELIBVYIXABIUSY FFERVYFRTORBR
REERBELTPRDEDITHED . NARXRY—TFEHBZIRLIRKWTEITH I, 7
YX¥OFEBIUNBEREDEN TR EZWEEXL RS, AHOKRE. TYHTOBE.
NLAAY —FETIF4~5.5KFEO, PUXFETCRZ2~3RKHOA VFaR—y gy
Lo BPENTHo7E. DIVEFIIOWT, Iritani & Niwaz°? g 7 VY HHTFEDH
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BATA Y FaX—FLEER. SATHERBRITEY VAT L OEATH20% DX
ELHABFERELTNWS, ¥7. Hanada & Nagase*® R H FOHEFELHW4~6
BREOS %28~ a Y OOEENERENLRY — T ICBHML . 8.6~23.1% O
FRABRFEZR/ELBRTVWS, FEOERIZBWIITVIAFETRHELNEERTIE.
ENEW2~3FHHOA YFaxX—-ya YFHT. PPEWEBRBBETFEBIUETFE
AFENGOoNE, 28, BEOABRRE FEBIURETFRBANMTFERIZ. LI 2H
MOAf vy Far—ya /yBETHESNEDDTHD . TUXFEATH 1 FHEFIEDL >
FarR—yaVEHHEZOWTRHTILENHZLEEDNE, TYRTOBE. NARXY—
FETEHIRM. TIRFEBLUSY FFETREDICARHMOS v F a2 X—Y g U
Ho bt LbMBERTHH e 7R FIZOWT, Iritani et al. 223 STHEBEFOERE
BKETE279OHETFERWMEANATAI VFa2aR—FbLEOL, 7Y HFICERF L. 20
%AEOTRHRELABAEALBELTWS, —F. Inal et al.?*? ik T7YOHHEFEAT
D5 ~5.5FMDA1 FaX—y a3 yT. ¥ #Hanada & Nagase®®® 3. VY ¥FORHEFE
WTO3~4.5FHOA v Fax—yaryT,. WFhbI0%DOEHHBRENLZXY —HF
ANDBAEEZBTWSE, LMAL. AHONLAY—  IUXABIUETY NEHFERNTOD
L YFar—yayTid. ZhEh6~44%., 22~33% B LUL5~63% DR FRANFE
LEohiadot, ThoDERIE. NAZXY—. IIURBIUIY FOBETE
BTIRTORBREFREBLE LTRIBENTRZVWILEZRELT WS, Saling &
Bedford*"® k. YU X NARXRY—BIUIVHFXFORFLHWTEZ. EFHOTT X N
LAY — U FBIUTSY FOEGBOBEAIEALELZS. BT TF2EESHY
ORBEEALEBEGLEEHPIEALEBAT. THERELAYENZVWIEER
D, EFOBERBEICB T2 FRAGBROFTENRIEREANZREFLEEI 2 WL HRE
LTWw3, HEDOZ e HEXT. MLBPHEFOARBRRERBIZIZILACHEFAELELZXR
KBRETH LEDh 3,

AFOYF . IVBIUTYRTFOA o FaR~—yaryTik. BHBLES LUELE
DRIAFER. ¥FETIVRFLCBWTEBHRLEE LUELEDONLRY —FELXHA
WEXN, WFhoBATH, BHNLR L ELEORMTABREEFEBIURTFREAN
FEICHBELZZERDbohzbhok, 6. A EREHHIWOEFABHOENICE ST
RURBFEHRICELSI20EP2BIPOI LD, BTRETWICY XS, FAHAEM
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EREFHICNLAXY-ZHVWTHHAICRAE LE., TOER. ISBEECHEI R ALK
RIGHEFORGR. FTERENLXY—DOHFAHICHE->TEIEL. T2bb. REFEZEHHO
NARY—DEBELAFENTS ¥ 2~ FLABFRN TR, ABREHTER
10.3% . REALH1IHETIL. %, REK LB 2HBRLIURBHBITZENAERIL.95
JUL.6% RN REYMTIT.I%OREEEZ27. LAL. WTFhOoHAMOBAT
. BENEWERKIGHE FEVNZORTED . tAMNOOFHOBE»6WHL 2 F
BEZAWTH, Y ¥RTORBRIBIEIHEHICEZFEINRIZDIOEBEDbh3, /2. EHH
BRENLZAY—FAOHRTRAZERZR. REKRLB2HET > dbFWEPTE LA
XPREOKRE. HOoMAHBLUBINLAE L AFEOHMTHERZRZ Do 2o
%o

YX¥.UOYBIUETIRBFOWTRIZEBWTD., EHFFELHERTFEIX. COHE
BAOBHOLLBHLAEAERBBEATOS VFa2aRX—YayThedIETLE, LL., &
B TFENEERTFELEIS-BLEZEYPHAT. EHEFEOETIIRLCHETOLH
HOETICERTZEZAONS, —F. HIEHBFER, EHETEDEFRFELRE
BERIcChoDS v Far—yaViREDBLLETLE, ¥ 2. BFRRAPORTERST
BOBDICH-> T, ZERIGEFEIENT 28APBOoN. FERTELRBRREE
FEOMIZIZAOHEANEYALORE, ThHDZERE ThH6DA Y FarR—yarvl
EOoT. BTFOEHENERICREDbNEZZERBZWY, PRDVBFBFELZePHELIER
D, EHEOETLABRBOBICIEZAGPONROI I LP#EEZILE,

HE 3 EN S5 FE S RRES HE 1T = D Se 14 BT isS oD 55 &2
BWRBWTH., T RX22279 Sy KB )\ AR Y280 F L Fy p2o228D
YA Fe0 4 ROy OEBRNHW TR, RERSEEAOARBERI BV op
ERINTWE, Bi. FECBWTH. ERIBWAORBEZZOEEHIVWIREEL
THAVWERTOABRESELEOMR BAZHORIMMBBE XN B &S5 izk o 520528,
LN KBABWOE S KERERFEREEREILIR TRV,

AT, BERBENICB T2 RBREBEERLWOMIZT 2L L bic. BHBEER
BIEBFABNEREHTFORBRIGE2BRT 3 HREXMRISENT. Y¥BIUT
YHTZHBEL. EBEASAVWREIFTIABATA V¥ arR—yv a3 hRIGHE
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ﬂ&%ﬁﬁtoiﬁ\2ﬂ6@4y$a
R—yavicBira37y b FEBREMND
R EHXE,

«—Glass tube
N 1.0mm id L
] 2.0mm od I. MEBEIUTHE
il VAR HAEREEY ¥ 2 HE &
UMERBYX2EIPS ATERICEDE
WL, 7Y BERERIES Y RL— X1
3 W% LELSFREFERICEIDDOBEEHRRL
:J
13 o ¥ MW IRIMERI . $ET VR
“¥F——Vaseline + paraffin
BEEERT-KBHEEL~DH . BSAKBO
Fig. 28. Diagram of a seald glass tube. BTEE(TH) £ RS8EAER (v ¥)
L. 600XegT5pHEHDELTEEICED 3
MEFLZOBEBOEHIRIZCEEIEZ2, TOLTHEYYBLE I YBFENEL. ¥

.‘-'.L——-Sperm suspension

:4
B

T.HETFEEXRL~2X10PHF/me% 32X DICHFAE L. BSARBOHE (¥ ¥) »BOWE (7
5) . FEREBHHPOS Y FPSERBULAFERTEERFRL. HEABREAD 30k
BHHTTXEWN (Fig. 28) T2 ~18FM (v ¥) $A2 3 2~5KM. 37CTHA vyFax—
FU %o

I, YH¥HEFEZHERE2EZOBTIBE (0.2~20X10%EF/mt) IcHBEL., FEHBT
EEHFRLEOD, BHTSABHAT2~5SHHAS YFarX—~FLE, EBRE. 1V F2
R~ PLEBFIZOWT. MTFEHHLABETI L DI, ISE(T7Y) FERETSHEE
(Y¥) LEBBLREVRNARY—FTAF (B2EFE2H) REDRBRBELEOR
EEHNE,

. # %

AHOMARER. 1 VFaxX—bLEYFHFOEHHEFEB L URERFEIZ. BSA
RBOBEE ZRZFEROWTNATHRLTD, FEHRABEAZZRERTIAEANON
THhTCA Y Fa2xX—PFLTDH, 1 ryFaxX—yaVFHOERICHE> TETL AFig. 29) ,
FriHARRABREBLIUVERTVIZABAOWTHOBETY ., BSARBBREI DB FEIRT
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w0 (a)Open test tube without 4 (b)Open test tube with
» rat uterine fluid ) rat uterine fluid
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e (c)Sealed glass tube without ﬁ (d)Sealed glass tube with
) rat uterine fluid rat uterine fluid
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Duration of incubation ¢hr)
Fig. 29. Effect of incubation in open test tube (a,b) and sealed glass
_tube (c,d) with (b,d) or without (a, c) rat uterine fluid on the motility

of goat spermatozoa.
. Motlle M; Progressively motile, [ ]; No. of tests

FRUABAT. EBHTES LUMEHTENBWCET LA, 37 . BSAKBOMEE &
CFEEOWTRTHRLABATY. AWM FHEEHY I 2 E 2 M T B BRI P
41#16—23/1k%<ﬁTb Fat. WEHTERZOETH SR, TED . MM
RREM T, BAKBIETHIRL 2 Ba. EBHTOEE AL T CPHERT TS >
2. LEBMZICRRDEREEo R, UOL, PERTHRLASS . HERTE
ARM. ABHTRCHETRDBNE B ok, —F. BHA S ZBEWA Y Fa—va
Y Tid. BSARBOCHRU B A, 2~ 6 BETIEBHTOE L AL T < THEER
FT. COMCRBRELALELLEN >R, 6 HMULEDS Y Fax—Y 3y T,
EHHTEEEC P ICETLAOINL T, fit EXTEIRBIZETLREMTRO50
BBk, FERTARLABE . BHHT O 5MEHTENIZELRUT T, Mt
BT 6RME. ARETFREMOS VS aR—Y a v TEEALERDBENEL B,
ISEEEB LUNLRY ~5 X FORE (Table 10) . BSARBOW TR LB MAKERE
PTA Y Fan— b UERBTE., Then2BETHI0%E &0 3 RETHS0% DY ¥
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Table 10. Incidence!-? of the acrosome reaction in ejaculated goat spermatozoa
incubated in an open teast tube and a sealed glass tube with or without rat
uterine fluid.

Incubation condition

%[s.e.] of
With(+) or spermatozoa? No. of egsgs Average no.
without(~) penetrated/ of sperm in
uterine Duration Acrosome- no. examined? penetrated
Vessel fluid (hr) Live reacted (%] eggs?
- - 0 85.2[12.3] 0.0[0.0] - -
Open - 2 71.2 0.4 0/21[0.0] -
test 3 54.3 6.9 0/21[0.0] -
tube 4 55.9 4.1 0/21[0.0] -
5 50.8 4.1 0/19[0.0] -
6 - - 0/9[0.0] -
9 50.3[8.2] 5.6[1.4] 0/17[0.0] -
12 - - 0/7[0.0] -
15 52.0 4.9 0/3[0.0] -
18 50.4 7.6 0/18[0.0] -
+ 2 79.8 0.0 - -
3 66.9[9.4] 2.7[1.1] 0/30[0.0] -
4 49.9(11.3] 2.2[0.8] 0/50[0.0] -
5 37.1[10.7] 5.7[2.4] 0/39[0.0] -
6 20.2{11.2] 6.8[2.6] 0/52{0.01] -
g 23.4 6.6 0/17[0.0] -
12 - - 0/8[0.0] -
15 17.5 5.7 0/8[0.0] -
18 18.8 3.7 0/7[0.0] -
Sealed - 2 62.8[9.6] 3.3[1.2] 0/32[0.0] -
glass 3 60.3[9.9] 2.5[1.3] 0/48[0.0] -
tube 4 61.2(8.1] 4.4[1.8] 3/43[7.0] 1.0
5 60.3[9.5] 4.1[1.6] 7/44[15.9] 1.0
6 58.4 12.2 - -
7 35.4 10.4 - -
9 26.0[11.0] 10.8[3.2] 4/30[13.3] 1.0
12 24.6[9.7] 10.9[1.1] 2/12[16.7] 1.0
15 31.4[11.7] 17.1[4.2] 3/12[25.0] 1.0
18 29.17 16.6 1/12[8.3] 1.0
+ 2 53.4 10.8 4/37[10.8] 1.0
3 48.6[6.6] 9.2[2.5] 4/52[7.7] 1.0
4 51.6[7.0] 11.4([3.6] 8/73[11.0] 2.8
5 49.6(8.5] 15.8[4.9] 13/37[35.1] 1.9
6 - - 2/16[12.5] 1.0
7 23.7[6.7] 11.9[3.8] - -

1Assessed by a simplified triple-stain technique. One to ten tests were
performed for each duration of incubation.

2Assessed by a hamster test. One to ten tests were performed for each
duration of incubation. Three to twelve eggs were examined for each test.
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BFOPEFELTWEY RERBABIULARTFRELALADShEP -, EHERT
£33 REUERFICEEE Y. BREOA Y F2X—Y a v ETHOROBFVEFLT
Wk ¥, RhREHETFEIZ2Z~8KEOA v FaX—y a YHBHFTI.4~7.6%TH-
o FTEHMTHRLHERKBREAT2HEM A Y FaX—FLAEKETIX. HBFOHFH
HFELTWEDY | RERIBETREBOohiEdr» ok, EERTFERIZORDSA U F 2
R—yaVREIOEBRIZHE>TETLE, T2, BRERLDEFER. 2~18FHOA V¥ 2
R—y g VHHEHBT0.0~6.8%Tho%e NAXY—FTAIDERE. FARKBREANS V¥ 2
RNR—Y 3Tk, BSARXBIEBIUFEROWINRTHEFRLEESETH., 2~18KHMB X
U3~BRRBOIRTDS v FarX—ya VKHET, IF~OBFEAREBOoh %R
Doz, BSARBOBE THRUBHATIABEAT2~6RHHEB LT 7T ~18FHA v F a2 —
FULERRTIR. ThZhP6HABLURNIEOHEFIFEFELTCWE, 2. RERIEHE
FEIF2~5BEOA v FaR—2aryTid2.5~4.4%THo =M. 6 ~18EEODO1 v F=
N=YaryTRI0.8~17T.1%THo. TEBRTHRLEHTIZABATZ2 ~5KHA >
FarR—bFLEXKATR. HEROBEFLPEELTWEDP S EX, 9.2~15.8% DT
DEARBEEZILTWE, ¥ TREOAS YFaX—ya TR, EFEEFEIR23.7
BICETULEY, ZORBPEBREBBEFTH>EZ. NAZXAY—TAIOKER. BEHF T
ABEWNSA FarR—yaryTid,. BSARBUBRTHRLEBS. 2~3KHOAS V¥ 2 X~
YayTRBFNORBRTFRBARDBO AP AN, AKHMULEDS VF2R—-ya vT
T0~25 0% DMFTHFRAKZBOLGIhE, ¥, FERTHFRLEEA. 2KHEMUL
DA Fax—yaryTLI~B.LIAOEFRANFENIGON., 4KHESKHEOA ¥
FarR—ya TOAWFNOERTRAVZOONE,
FER.TTIBTFOAUF2R—yary Tk, BIERLTEROWTRTHERLTD., £~
ARABRENCEHINSZABEAOWITNTTA Y FaxX—~—bLTH, EBHEFEB LU
EHFRR D2~ 4RI AROIBHOS v Fa R~y a yHlb T, 2hiEXxs
KELEMoE (Fig. 30)  BETHARLEAZSS. ARABES LUEHIIXEN
AVFa2R—yayTlR, 2~5RKHEOA U Far—ya vV HMbOEHBFRIIELE
NI~35% B LT41~50% T, WThLZORERBIFERFCTCHo>%. FERTHRL
FEE. ARABREBLUVEHISAEANA VFa2aR—yarTiRk. 2~4FHEO1 U F 2
R—yavHEbOEHEFEEEFRhEFRIZ~LTSB L T20~33% THo =0, FiERT



(a)0pen test tube without
rat uterine fluid

(b)0Open test tube with
rat uterine fluid
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Fig. 30. Effect of incubation in open test tube (a,b)
and sealed glass tube {(c,d) with (b,d) or without (a,c)
rat uterine fluid on the motility of boar spermatozoa.

@®; Motile,

BEEAEDRBDoh G,

W ; Progressively motile, [ ]; No. of tests.
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TSEBEIUNLZXY —FAPOEE (Table 11) BOBTHRLAZOBHEBRABREAT
2~ AFHA VF 2R~ b LERBTER. 4~58O7 B FPEFELTED 6.1~11.6
%DHEFPEBRRIEERBILTWE, —H. FERTHFRLEZOLHRABENT2~4
A F2R—~PFPLERKBTIR. S~4FOBETFLIMEFELTWEDP > ED56.7~10.9
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Table 11. 1Incidence-? of the acrosome reaction in-ejaculated boar spermatozoa
incubated in an open teast tube and a sealed glass tube with or without rat
utering fluid.

Incubation condition

Z[s.e.] of
With(+) or spermatozoa® No. of eggs Average no.
without(-) penetrated/ of sperm in
uterine Duration Acrosome- no. examined? penetrated
Vessel fluid (hr) Live reacted [%] eggs?
- - 0 70.4[10.9] 0.9[0.8] - -
Open - 2 47.3[11.0] 6.1[1.2] 0/21[0.0] -
test 3 36.9[7.3] 7.8[0.5] 0/20[0.0] -
tube 4 43.0[6.7] 11.6[2.0] 2/32[6.3] 1.0
+ 2 35.3[15.6] 6.7[1.8] 2/7[28.6] 1.0
3 25.9[5.8] 9.6[1.4] 1/16[6.3] 1.0
4 28.9[8.4] 10.9[4.8] 2/13[15.4] 1.0
Sealed - 2 44.9[5.0] 13.9([3.6] 1/25[4.0] 1.0
glass 3 39.9[5.0] 11.6[1.4] 2/34[5.9] 1.0
tube 4 38.2[2.5] 12.6[2.2] 4/29[13.8] 1.0
5 41.7[3.8] 12.0[1.4] 1/18[5.6] 1.0
+ 2 44.3[11.8] 9.8[0.8] 3/8[37.5] 1.0
3 41.3[8.9] 10.6[1.9] 1/15[6.7] 1.0
4 44.1[3.9] 10.5[2.8] 2/24[8.3] 1.0
5 41.5[0.6] 14.2[4.9] 4/18[22.2] 1.0

*Assessed by a triple-stain technique. One to ten tests were performed for
each duration of incubation.

2Assessed by a hamster test. One to four tests were performed for each
duration of incubation. Six to twelve eggs were examined for each test.

%ROFEBRIEBEFENRBONE BIEEFARFERTHRLEDLEHIIZAEANT2 ~
SEMA Y F2~—FLARBTIE. NASOMTIUERLTED . 9.8~14.2% DT
VEBRBERBILTWE, NARY—FAMOER. R THRLEZOBERABREN
TAYFaR—PLAERNTR. BFAOBFRAZ2~3EHMOA Y Fa -y a VT
WRDehZhokd, ARHEOA U Fa2arR—ya v TREEZPGBDONE, FER
THERLAEMTIZ. 2HBUEDS Y F a2 R—y 3V T6.3~28.6%DIFREFEA
PREOOGhE, BHUVIZBENS vV FarR—yaryTR.BBEBLITFEROWITNTSE
RUEHKERTH, 2REULEDS Y F a2 R—ya Y THFANOBEFRERADVRDLR, Zh
Fhe.0~13.8%BLU6.7T~3T.5%DRHFRAFFENEONE, 2B, FRTODS U F 2
R=yaVERHFET. WFNOZHFRARIDSh Lok,

BE. YY¥RFREROBFEREDOBWICEZ M VFaR—Y a v HRA2FAREER
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Table 12. Incidence-? of the acrosome reaction in ejaculated goat
spermatozoa incubated in a sealed glass tube with rat uterine fluid in
various sperm concentrations.

Duration % of spermatozoa® No. of eggs Average no.
Fianl sperm of penetrated/ of sperm in
concetration incubation Acrosome- no. examined? penetrated
(x10%/m1) (hr) Live reacted (%] eggs?
10.0 2 27.5 17.5 4/28[14.3] 1.0
3 23.6 20.6 8/65[12.3] 1.5
4 31.0 16.9 9/27[33.3] 1.5
5 35.0 19.7 10/22[45.5] 3.7
5.0 2 - - 1/28[3.6] 1.0
3 - - 14/65[21.5] 1.4
4 - - 6/39[15.4] 1.0
5 - - 21/48[43.8] 2.0
2.5 2 49.9 5.1 0/18[0.0] -
3 18.7 7.1 6/43[14.0] 1.0
4 23.0 17.6 2/17[11.8] 1.0
5 17.6 13.4 3/26[11.5] 1.0
1.0 4 87.8 2.3 0/17[0.0] -
5 - - 0/10[0.0] -
0.1 4 58.0 2.9 0/16[0.0] -
5 61.9 2.9 0/18[0.0] -

1pssessed by a simplified triple-stain technique. One to two tests were
performed for each duration of incubation.

2Assessed by a hamster test. One to five tests were performed for each
duration of incubation. Eight to thirteen eggs were examined for each test.

(Table 12) . 10.0X10®EF/MOBEHIT. 2~ EBHOA vyFar—y g yHEGB¥EIC
SHEEORFFEFELTEN . 16.9~20.6% DR FHEBREBERBILTWE. 4.
2.5X10°F/mDBE. EERBFRR2KREOAf v Fa2RX—ya ryTRHYSEATH- £
B, ZOBOA U FarR—yaryTHRHO%IETLE, EFERIBEFER. 1 VFaR—
YyavKEOEBIIHFo THEMI Z2EMPBOON. 4BMOS U FaRX—yYarTES
EXRFENE, 1LOBXUC.IXICHEF/MOBER. 4~5KHA YFax—FLERZDHD
PbhET . AERTFEIMOBFEREICERTEL., —FH. ARIEEFEIZ2.3~2.9%
EEPOENLZAY—TFTAIORR. BTFREN0BLUS.0XICHETF/MONWT RO
BEHB. 2~5KHOITRTOA >V Fa2aR—y a VIRHTHFNOBETFRANZD LR,
BTIEANTFEBIVCEHBARBFRIB A VFaxX—y a VIFHOEBICHF> THEML.
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EDBRSKHHEOSA v FarR—Ya vy TEGHEIFEONE, 2.5 XI10°EF/ MOBE. 2
MDA Far—yaryTRIBFNOBTFBARRDODOR DN, 3~5KHRO1 >
F2R—y gy THILS~1.0% O FRARFESNBERE, UL, 105 E00.1x
T/ MOBE. 4~5BHA Y Fax—vayLELOBPbET. BEAOHTE
ARBDERZE DS,

m. % =

AHOMAERDP S, YHHHBEFORGRIEIZ. ARKREATREE I 0T,
BHATABATA VFar—rThiZFREIh, TEREZENT I3 —-BERETHEE
ghazePAbhE, —H. T7HHEBEFORBRIGIE. BERTHRLAESE. BRE
BEATRARMH. BEHVSZAEATRH2KHEOS VX a2~y a vy THERBEIh Y. &
HUSZABEATRFERENEERNODWETHIIEHMEN ZWI XA RE, X/,
BZHASABEATYX¥HEBF 24 v F 2R~y a V93868 BFREFPEWELER
BTHERICEEIR LA E,

b5 BFEE2~3XICHEF/ MO YR FREHEBRAZROLBORWESE
MT.3TCTO~60BH1 Y FarR—FLAEBE. BFEHRPOBEBEBE A V¥
N—FLOZHICIEOmHgE 2D . TOHOTEETELLLEP>ALBRELTWVWS ., AH
DEHNIZABETR. BVWHTEREORFREREZTIABARARTIEY Y ENRT T 4
YOREBEWTHSEAREREHLTIWS 2D HFRESUAKREERPOBRERERLK
HEL. BEISABENREARRORBIC R EbN3, 320K, BTERENE
WEEBSBARBICR2LEDbh3, ThoDZehoFEXIE. AHORECBITS
Y¥BIUTIYRTFOZTHUEERBIUABREEZEERDO 1 DIIMAENS. T2 bbE
RARTRBWIELEDh S, BiIMOERNHWLOWMELALEMEATD., OEREZHE
RNEEMBICEETREEOETFTREREZEATIED. BTRAM v Fa2X—Y a VIFHO
T RHIcBERRICHREILEZDONS, 72, EEWRHMBBLXUTABIIBWT. v¥EB
XUETIYRTOESNEY . HEB/NEHWrOMBELAEMENI AIRRFHFTTELL
FED. ABRERBATELHEEDR FEOMICAOHBMEV B2 2TADTVWEH., —
BICIANF—ERRLLUTIE. BERICHEXRTHBERERATIZINF-REOFWI EHA
HRTBD., IR TYDORTFRIANVY —OEBALAHEBID DBRICKFIILEEDN
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TV, LPL. YFEZEVQELALOWMIATPORTF TIIEENELE X SR TEB D292
9929000 ZNHOWM T TREREHTIEBWTHI NI — X2 EORBEHAVHE
THIEBBIZID TSR RNF—RERFT 3%, LEN- T, BREEROT S
BFfFTR. BEFRRBRE L2 TIANF—EENEZFLLHEIN Y, BEKELOY X
FTR. A BRARHFRBWIDBIRNF BB CXER2EFIZTRZ2WEREDIR S, &
HizcBWwT., IREBEATOSI Y FaR—yaryTR. Y¥FEFORGBRIBRFEZ L
BPOEN. TYRTORBRIBIZIFLEINE, COBA. HRABEATSH>TH, 7
FRTEPRDOFEEEOKRBICHD . HUOBMEAER2ECAELH#EEINSE, ThED
TER6, YFETIRTOZREESBIUABREZEIH T IHABRAREN S ¥
R—Ya yEOHRODERIANF-ERFTACBT3BEBMOEICERLTWS L., ¥
. YFBIUTYRFOZHEESBIUVEABRINEEERNO —DIEBREFRICX ST
AINF—LERDOETTHI3ZLPHEINRE, 2B, Y¥FELUTIBF2REMHOT v
FOFERHEBTAMTHERE. BREFTTAUFaR—FLEBA. FTERICIIER
XETORBREZERZEFDIEIIDREHEROZP > 20, ZFROBEHAZEET 5
HROBBZEeBMENFE, Iritani et al.?*F Sy FFERIIE Ty FEREEH
TORRZRBTIEHAXHITLEZHRELTWS, LEPS T, AHIZBWT. v F
FEBRENMZED . BRAZGETTCOVYYBIUTYRTORGBRIBOFZRICES 5 RHN
HRESNEDR., FERRI>TChoOBFORRFAFIRIh, BFRZERTOBEE
RPEIDERBTRZLEEZDTEHBEWPEET XSRS, if:f TIRFOERN T RE
RS rFaR—yaryTlR., FTEREMOHECRERRBEDRRZIIDohan-
W, T TREBAFXRA T CERNIARIIEBRISVFZREIN I D, BHYITAEAD
EOBHHMNBARHTCR. FEREMOBRIEDh P> 2D EEIISE, T5
BOETFOZREESPABRISIHMELTWS LT ARERCRETRDBEEINT
W 5247-240.298.308)  ZEEW DK FICOW TR, B2 2HWTZOHKRFITIEH 60U
%2 5 T\ B $i297-300.309-307.500-505)  p g ANEFOZHEEESOAGBRBICHS
TEOPIBFEEFRHTH D, LBPL. mii. X6 D) —7res-2z90.300 13 AOZEH
(TVAY2 /) T7VAY) BV VREFORBREBEZFETZ L. COZHRBEYXFRFH
OTYOTEREHBBRIIZEWIEZ2HELTWS,
BIFOZHEERIARABREZFET SBAICHVWShIBEPICIE. EF. &&



56

TYMBETNT I VBSABEERT WS, Fraser?®? i3 (A TOTITRABFOEREKK
JOFERICIE. BSAPRETHBIEABELTWD, 7 Lui & Meizel®®PlE | NA X
Y—HBFTHROILZBELTWVWS. BSA2 80 BER. ~BRELAREREIFIEL
TWAN, TROBSAITEEEBOESREN ~FETRRLP FAMHMOY U NITDHBRALT
BN A HHROBAZEUEBZAWEAEREEE. BSAouy McEREERh B2
EBRELHALGNTVNS2D, LENS T, BSAZSBEE LAWSHEESB LUCRERE
FEAOBBREF-UIBREFELHARIICLRBREERR2CLEEDRS, AFIZBWT.
YFRFORBBLIUA Vv Fa2R—ya VAR . BAZEELWEBZAHWER DD
Dod  PFRETFTRIEBREAZEZILE., 2OZ 8. Y¥FRBFAERIEHLICIIBSAY
BETHEND, ¥FFIBRARFTTCON O FarX~—y a YETEHBAZRELLEVWSLD
WeFhbprZ2RELTW2bDEEbh3,

A ET . SSS RS ERESHE T 35 13 D e S < S
gD F5 FS

WAHWHEFOSHEESI AR AR 2BET S EOEEA WSR3 BRIZIZ.
FRAF > UL TNa*  K*  Ca**B LUMg?** B4 F L LTCl | S0.* B XUP0S, i
HELLI/NVa—R, UAEVEBSIUAE. SEF & U CERBIEDHEPES 2 ¥ 258
FhTW3, ¥, TOENFRBCOECOAB 7N T I VA ENEEFR3BALH 5.
ChH6D35, P RIEFELALOBWORTFOERRREERICTATRTH 5 EL6NRT
V) 5 120-121.167.548-550.55D 38 2 DD KF IO W T IRBWEIC L > THEENRL
D FERACEWRIIEWTOSHREOR TRBHE S o Ty 5157-221.289.912.914. 315,
218-324.365-370.545.551.554-556> _

EITAHTE. Y¥FHEBFOABREBERECRETRBETORBEBEORE, 1~
FarR—yvavBEBIUKH. BREPOC*BLUCREAFT VOEEIZOWTHNE,
A, YERTFCBOREMErP OB RN ABREBRARIC OV TI VB LU T YR
FAOBHAERHE,

I. HBB LUK
TEBRITAACRERY X 4T (A, B, CBELUD) b ATEEIZED . 758
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EREREBILUERAEPOFREERCIDSEERRLAFHBLDIOLEAVWE, TV BRI,
RENMEEYY 1M (A) BIUCFNAYSA VERYY 1HEH (B) OBBA M —HE%
BREICEUCTHBLEDDEZAWE., X2 BTFOERBIU M v Fa -y a3 VT,
BSARBIBB LU Ch o B ERZRELAZSEERE R (K-1#. K-27 . K-35 . K-4
BB IUK-5#) WA (Table 1) . 28, FBRBROBRBEEEBIRLEERIIZD LD
NaCITHEL -,

£ ¥, BBEPTORHFEBORELZ OV ICHIEEREOSEZFARSIENT., ¥
FHHWEA. BSARBOBEZIRK-1EZHWT., 600Xg TS D HOELTEICED 3EAKRE
FRER (BFRE; X3XIETF/m) e L. ARABREADIVWREEHTIIZAEAKS
WT37T.0°CEZIF39.5CT 1 ~2KMHA vFaxX—bLE, RIC. FiIEERBOZELH
NHZEHBT., Y¥HBEA2K-IBAZHAWISHESREF2ER (BTFEE ; ¥4X10°KF/m)
L. BHIASZABEHRIIBWTIS.SCTIKME. 2HMEFLIIERHA > Fax—FLE,
xE 2 RERIDICHES T 2BBOERBERTEZRATHIED, HFORBARLU
KAV FaR—ya yHOBRBIEK. SEOEH *HAGLE ZK-1H. K-28. K-3EB
LUKABDOAEHOBEEZ A WE(Table 1), 2B, ThoDEBOREEL TR TER
e B5E5NaCITHRBLE, YFHEBE2INGDO4EHOBBELHWT. 600 X g§T5
SEOZLDBICIDERTEEU~TXICEF/m) O3 HEFBEFEERE L. BHY
FABHRIZBWTIS.5°CT1IRME. 2RMBIUIKM S YFa—~FLE,

EER3 RIS ECar 3 Ve OBBRAERAT 2D, BFOERBALZLTISI v F 2
R—ya yHAOBEIZIZ. K-AEEK-5BD 2 BHEOBE A H = (Table 1), 28 . K-51
DEREEFK- AR EFRLEBZ LD ICNaLITHELEZ, Y¥HEL . K-4EX AI3K-5 %
HWwT, 600Xg TS HHMORLAHICEIDEEFRE (T~IX10°FF/me) O3 MFEH
B7PR¥EBL L. ~B2BHITSABARBWTINECTL., 2B LU 3RKHA Y F 2R~
FLE. XA K-5ET3HERLAFETO—RIZ. 3,000 ppodSr2 SO RBEKRTHEYIC
FRLZDL, ETHRAEDSAERXRETZHAWTCaEEL2AELE, 2B .CaGBDHEAIIZ10°
BFUEDOugRITEk>TEDbLE,



58

100} (1) Motile | (2) Progressively motile
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Fig. 31. Effects of elimination of energy substrate in
medium and of incubation vessel and temperature on motility
of goat spermatozoa (n=4).
@®; Open test tube with substrate at 37.0°C, O; Open test
tube with substrate at 39.5°C, A ; Open test tube without
substrate at 37.0°C, A; Open test tube without substrate
at 39.5°C, M ; Sealed glass tube with substrate at 37.0°C,
O; Sealed glass tube with substrate at 39.5°C, W¥; Sealed
glass tube without substrate at 37.0°C, ¥; Sealed glass tube
without substrate at 39.5°C.

£R4  UVBIUTIHTOAGBEBBRCOWTHEIDBED. TV BEUT I
Ik K-3M A W THME (75) $RE8ME (Vo) HRLADS, 600XeT 5 AMDE
DAL D ST RE (7Y 1.5~2.0X 10 F/n0. 7% ; M4 x10°HF/m) O3
BB FZEHRE L. BHAVIZABEARRBWTI9.5°CT LM E A 2HMS v F a2 —
L%,

ChoDOBTIR., EFHA28EIT e dIC. IGRBEIREAZREB. NAXY—F A b
BBURIENC MBI LD AR BREOBEAFANE, 25 . IGREXRTEBNE
EEMTFES LU AKEBHFERAZH|UEOSL . SHAHET V. DuncanD S BB E
B kD AERMOEOHER AR LE, $7. RHOBIENLRY—F X Rz
BUZE. BoR BRI, P REEICE DR IHETo = |
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Table 13. Effects of elimination of energy substrate in medium and of
incubation vessel and temperature on incidence®-? of the acrosome reaction
in ejaculated goat spermatozoa (n=4).

Incubation condition %[(s.e.] of
spermatozoa® No. of eggs Average no.
With(+) or Temper- penetrated/ of sperm in
without(-) ature Acrosome- no. examined? penetrated
Vessel substrate C) Live reacted (%] eggs?
Open + 37.0 76.1[2.9]2P 0.3[0.3]® 0/21[0.0] -
Test 38.5 79.5[2.3]* 0.3[0.3]"F 0/20[0.0] -
tube - 37.0 42.1[8.4]=¢ 12.4[2.5]" 6/18[33.3] 1.7
39.5 20.7[2.2]¢ 13.1[4.3]°"P 14/46[30.4] 1.1
Sealed + 37.0 63.7[6.1]2kc 4.3[2.11* 0/42[0.0] -
glass 39.5 73.8[6.8]*" 11.5[3.4]* 10/29[34.5] 1.8
tube - 37.0 48.1[6.7]1%=2 12.3[4.8]F 4/16[25.0] 1.5
39.5 31.3[5.3]¢ 30.7[5.5]* 40/52(76.9]* 1.9

1pssessed by a simplified triple-stain technique. =-®-°-%Values within the
same column with different superscripts differ significantly, P<0.05 (Duncan’s
new multiple range test).

2Assessed by a hamster test. Two to five tests were performed for each
incubation condition. Nine to twelve eggs were examined for each test.
“P<0.05 compared with values at 37.0 °C (x? test).

I. & %

FP. YIFRBFEHABRABREAAM Y F 2R PLEBE. BOEP TR, BER»PDD
ZLEFOEHERZ A V¥ 2 X—y a VHHBRIFICRERE (Fig. 31) o, —F . K-1#&
HTCRWTHOBETCHRTOEHHIZFILLETL. ETORBERIT.0CIZHA~TI9.S5
CTREL . AVFarR—yaV]1IKFHETHERFRIZLAERODONEZL R E. B
HUYZABAA Far—yaryOBa., 4BHOM Y Fark—yarEHhonwThick
WTHHFOEFHERXETU. BOBEFICHRTK-1BFOEI N F&, 37.0°CItlERT
B.5CHOEIHETOEEXNEFE LA,

2K v F 2R— P LR ZRAWATSBEBEEBLUNLZRY —FT X PO R (Table
13) (BOEHBTIE. f VFarR—Ya yBER/PLAFa2aR—YaVRELEIPIPDD L.
AP OO~T%DEFIEFL. —H. K-IBPTR. WIFhOBFHRTHIT.0°CTL0~
50%. 39.5°CT20~30%DEFIEHELTWE, EEBTFERIZ. 3T.0COEHIS XEN
TOAFar—yaryOBREEKBWT. BRETREEENAOIEY | BHMB LU
AFaR—ya yEBEMTIIEEZERIRPo2, BT TR, BREABREAN S U F 2 X —
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Table 14. Effect of incubation time on incidence:2 of the
acrosome reaction in ejaculated goat spermatozoa.

Duration %[(s.e.] of No. of eggs Average no.
of acrosome- penetrated/ of sperm in
incubation No. of reacted no. examined? penetrated
(hr) tests  sperm® [%] eggs?
1 3 2.5[1.86]" 3/33[9.1]* 1.0"
2 5 32.3[4.8]° 36/39[92.3]* 4.1
3 4 21.2[8.7]2 37/45[82.2]* 3.7®

1Assessed by a simplified triple-stain technique.

2fAssessed by a hamster test. Seven to tweleve eggs were
examined for each test.

2:bYalues within the same column with different superscripts
differ significantly, P<0.05 (left and right columns;
Duncan’s new multiple range test, center column; x?% test).

/4

YayOBEae., WIhOBRETHDEBRIBEZEBILAZBFRIILALZDOhED > X,
BHIEIZABEHNAA v FaX—yaryTik. 37.0CT4.3% B L U39.5°CTLL.5% DR
BRTEFEOohE, —H. K-1EFTIE. 37.0CB L UN.5COEBEDS VFa—v s
YEBWIHBRABEA TR ERERIA%BLU13.1% 0. BHIIXEATIE. Th
FRI12.3%B LU T%ORBRISBTFENBER. WINOBEOBATYH ., K-11H
THSTCRBWTHELLEWERREENFGONE, FE. NAXY—TFALOHER. H
BEBRBEHNA >FaR—yaryTlR,. BIBEOBE. 1 vFarX—yvaVyBERrPbD iR
CHFANDBARZELBDOENEPo N K-1ROBARHIN%DIRFTHEIFEALR
Ooht, BEHAGZABEAA VF2R—yayTik. BROBE. 3N.0CTREFEAG
RBOLNGE»o N, 39.5CT2IEFTIVEOMFTHEFREAPRDORE, /2. k-1
DEFE. 37.0CB LU39.5CTENEN2D.0%BLUT6.9% DB FREANTFENEB SR,
ChoDEFRABNFEOHODERIRERE CH - Eo.

RIC.K-1EZHAW, V.5 COERTIABATRAUBRBERIINTEZA v FarR—ya
VEHOPEERALE. SHEERIIRBEREOTRNLAXRY—-FRAIOER. 1
YF¥FaR—yvarv 1 KEBTE. EERBETERI Db I»2.5% TH o 7= (Table 14), %
ELNLRY—FTAPMTCHOMEAETFEABFEBICEHBARBTRDIELS . hEh
.1 %BLULIEATH 7%, LU, 2HBEETIR. AU RIDHEFE. HTFREAWTFES
JUFEHRABFREIVWTIRBEEICHEML., Z2hEN32.3%, 92.3% B LU4. 1AL Z -
. ¥k, 3RMEBTYH. 2RHMBLAREOSWENEOhE,
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Table 15. Time-related changes in the penetration of
incubated goat ejaculated spermatozoa into zona-free
hanster eggs in vitro.

No. of eggs Average no. No. of enlarged

Time after penetrated/ of sperm in sperm hesds[%]
insemination no. examined penetrated + no. of male
(hr) (%] eggs pronuclei[%]
1 0/41[0.0] - 0f6]+0[0]
2 36/39[92.3] 3.6 128[99]+2[1]®
3-4 76/77[98.7] 3.4 144[59]+117[41]2
5 39/41[95.1] 3.6 66 [46}+76[54]

2-bYalues with different superscripts differ significantly,
P<0.05 (x2 test).

oI, K-1RICEFHSE, BEHIIZABEHNICBWT3.5CT2HES v FaxX—FL
EYXFEFEAV. BEBOEBHTRENLRY -HFNORBTOBARRELERNICH
NEER. BEZ1IKBHEETR. IF OB FREARBRZDOhE» > 24 2KEE T,
39fE 1368 (92.3 %) DI FICFEI3.6{HDOFEFHEAL Tn/z(Table 15), &b . 2 KM
BUZR. BTFEANFESIUVIEHBRARBTFRIELIZVDoh 2o &, £, 2KH
BTR. BALEZRBFOB.I%PEOEBRBICHED . EHINBERIELAERDoh s
N, BBRZOS Y FarX—ya VBEHOBRARF->T. BIBINIBNEROKRRZEE
icmL =,

Wi, K-1, K-2, K-3B L UK-AROEBEBEREANWT A VF a2 X—F L EER (Table
16) . A vFarR—ya VEMTER. TeCREBEOER. HOUDEFIVEFL T D,
RBRBEZRBIUVLEBFRELAERDOR Aok, 1 VFar—ya VBRI, B
HOZERICHE-> T EEFTFERFEEICETULELEY ., SFREBEFE. BTFEANFES
JURHBABFRIFREEMNMLE, 2REBLIUFIREAS v Fax—FLERKNTE
EERTOBLALIRTORFORBERBFEHANZIR, 2. NARXRY—FXFT
. BLAYDEHTRENARY—BFT2~5HOBEFIPRALTWIDPHEHEIN
o 2B, AR TELRBFEANTFERZI LD 2KHBML IFHOSN v Fa2X—v =
VEREOMTHEZRZDS ok,

WIZ. KA EK-SIME DR ABEBUZKR (Table 17) [ f Y FaX—¥ 3 VERBIK
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Table 16. Incidence®-? of the acrosome reaction in ejaculated goat
spermatozoa incubated in varicus physiolegical salt solutions.

Incubation %[s.e.] of
condition spermatozoa? No. of eggs Average no.
penetrated/ of sperm in
Duration No.of Acrosome- no. examined® peneated
Medium  (hr) tests Live reacted (%] eggs?
K-1 0 5 78.4[8.17]* 0.1[0.1]" - -
1 4 78.8[6.9]* 2.0[1.5]® 3/44(6.8]" 1.0
2 14 41.6[5.8]°® 40.3[5.3]= 66/72[91.7]2 3.4
3 16 46.6[5.5]°® 46.4[5.4]= 80/87[92.0]2 3.5
K-2 0 5 79.9[4.3]* 0.1[0.1]"® - -
1 5 84.2[2.8]* 0.8[0.3]° 1/52[1.9}* - 1.0
2 5 54.6[13.1]® 49.5[12.1]* 80/92([87.0]= 2.1
3 5 55.3[12.2]® 55.2[12.1]* 73/78[93.6]2 4.4
K-3 0 18 81.2[3.1]= 0.1[0.0]" - -
1 4 85.0(6.3]* 1.7[0.7]" 1/28[3.6]% 1.0
2 b 65.3[8.9]= 58.5[6.7]* 106/116[91.4]* 4.8
3 16 59.2[3.7]®* 59.0[3.6]* 83/86[96.5]> 3.0
K-4 0 6 77.2[3.5]= 0.1[0.1]" - -
1 6 79.1[3.3]= 2.0[0.6]P 7/44[15.9]° 1.3
2 6 67.8[7.2]* 66.5[6.6]> 44/47([93.6]° 5.0

1Assessed by the trypan blue-Giemsa method.

2pAssessed by the hamster test. Five to twenty eggs were examined for
each test. .

-2-BYyalues within the same column with different superscripts differ
significantly, P<0.05 (% of spermatozoa;Duncan’s new multiple range test,
% of eggs penetrated; x2 test).

. 7T~8FOBFIPEFL. TOITRTPEERABEZFOBEFTHHAEF. ThbD
HIP2ZHNT I ABAICL NI CTRABERAWTS Y FaR—FF 3. 2HREC
BEERTOBEAYIRTICHET359.3% DR TOEREREBSE %Xk, F£. 20
AREAWINLARY —FRA MR 22EZ 5. BIE%DONLRY —BFI4. HEOH
THRALE, 2B K4ABEZAWESBGIRONEICRBEBLIUNLAXY—-TF XD
BRI, Y YHGHBTRICZIRDoh o7, —H K-S5BEHWTIYYADOK T
EAVFaR—bLABE. SHHBICREGR TOWIFICHL T 562. 1% DT
FEZKEER>E, UL, COXBEZEHTRENLAY-BFIIEBLTDH. BF
BAEDIPSA%DITFIcLPrABRENL2E, YFB. CELUDODHBTFZRHWEE
. RBETHESIAERCEVYFEGHTHIIZZIZOONT . YFAOREGLAR
R3RKHDA Vv FaR— b CEERTFOS~9HICHS T AR TYEE2 k%t %k o,
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Table 17. Incidence-? of the acrosome reaction in ejaculated goat
spermatozoa incubated in the medium with (K-4) and without (K-5) CaZ2*.

Z[s.e] of
Duration spermatozoa? No. of eggs Average no.
of incu- penetrated/ of sperm in
bation Acrosome- no. examined? penetrated
Medium Goat (hr) Live reacted [%] eggs?
K-5 A 0 85.7[2.0] 0.0[0.0] - -
(-Ca) 1 71.0 1.5 0/20[0.0] -
2 70.0[4.1] 2.7[1.2] 0/24[0.0] -
3 68.3[3.9] 62.1[3.7] 13/155[8.4] -
B 0 81.8[0.7] 0.0[0.0] - -
3 70.8[2.1] 61.3(2.1] 85/98(86.7]" 3.1
c 0 68.0 0.0 - -
3 55.5 47.5 1/22[4.5] 1.0
D . 0 70.0(6.9] 0.0[0.0] - -
3 52.3[7.7] 46.0[9.9] 8/48[16.7] 1.4
K-4 Total® 0 78.6[2.7] 0.0[0.0] - -
(+Ca) 1 78.9[2.3] 1.9[0.5] 7/54[12.9] 1.3
2 60.9[6.0] 59.3[9.1] 58/62[93.5] 4.1

1Assessed by a trypan blue-Giemsa method. Two to ten tests were performed

for each duration of incubation. .

2Assessed by a hamster test. Two to ten tests were performed for each

duration of incubation. Ten to Sixteen eggs were examined for each test.
3A+B+C+D

LPUNLRY—-TAMORREVYFEBHTRERZD) . ROMEHTFERANTFERE Y
BARTFRIZ. ThENYFBT6.7% L3.1{H, CT4.5% £ 1.0fH. DTL6.7% & 1.01H
ThHo7%,

K-4BEZRWT2HR A v Fax—bFULERKFHRM (Fig. 32a) . BLUK-S5EEZAWVT
3WMA Y Fa—FUAMTERN (Fig. 32b,0) TROBhAERABERERWER
HT2ICRETHRBA LAY, AEORBROMTHICEARBRZ Do BP0k, 25,
K-SHEAZAWEBGRBWT, EHHEREINLXY-TFIEBATZEE(Fig. 32b) L2
ALZWIBAFig. 320) D TH. REBRREZRIFDOOh Do E, RiIZ. ZThH50H
FHREZIENCTHEBELAER. KABREZHAWT2HE A ¥ aX—-FLEM TR (Fig.
33) BIUK-SEEZHAWT3IRM A FaX—FLEKEFHH (Fig. 33b,c) OWThic
BWTH, ZROBTFOBERICABRIEBFEORBEMLYROLR, K-5BEZHWT 3K
A VFarR—~PLEETFRABOE I RRKILOEBELPEFIRUNTHI AR NTH
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Fig. 32. Goat spermatozoa stained by a trypan blue-Giemsa method
after incubation in K-4 (a) or K-5 (b & ¢) medium, showing live
spermtozoa without a normal acroscme (arrews) that could (a & b) and

could not (c) penetrate zana-free hamster eggs. Original
magnification, x1,000.

Fig. 33. Sagittal section of acrosome-reacted goat spermatozoa after
incubation in K-4 (a) or K-5 (b & ¢) medium, showing spermtozoa that could
(a & b) and could net (c) penetrate zopa-free hamster eggs. Original
magnification, x15,000 (a, b) and x20,000 (c).
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Table 18. Incidence®*2 of the acrosome reaction in ejaculated
bull spermatozoa® incubated in K-3 medium in a sealed glass tube
~at 39.5°C (n=3).

%(s.e.] of
Duration spermatczoal No. of eggs Average no.
of penetrated/ of sperm in
incubation Acrosome- no. examined?® penetrated
Bull (hr) Live reacted [%] eggs?
A 0 63.2[3.1]1" 3.4[1.6]¢° - -
1 59.5[1.6]% 25.0[6.2]° 34/52[65.4]® 1.4
2 47.0[2.5]° 37.0[0.8]2" 33/36[91.7]* 1.8
B 0 82.8[1.1]* 2.5[1.1]° ’ - -
1 58.3[2.2]F° 49.2[3.2]* 43/44[97.7]° 3.8
2 46.7[2.3]°¢ 43.8[2.7]1* 35/41[85.4]* 1.5

*Assessed by the a trypan blue-Giemsa method.

2Assessed by the a hamster test. Twelve to eighteen eggs were
examined for each test.

a.b.eYalues within the same column with different superscripts
differ significantly, P<0.05 (% of spermatozoa; Duncan’s new
multiple range test, % of eggs penetrated; x?2 test).

BEOTENMBFICHICEZRRIBOOh R P2, 2B K-SBAAWEABAIRBWT. BHTER
ENLZRY—BFADRADE(Fig. 33b) FE(Fig. 38c)ic k> T, TENMRDZR T DS
namrork,

K-58ZRAWT3ERBELAEYFA, BBLUDOKTOCaGEAZFEFRES N RES
FRHOWTHELESER. 2h®FN13 ng, 44 ngB LU29 ng/l02kEF RN Ca&BEN
LAY —FTAMOBEROBMICHEREOHBKEBEFRMIED 51 % (r=0.83, P<0.01, n=8),

TYRFELIBTA U FaR— b LABE. SHAROAZHRLES Y FarR—V a3
VER (ORFHEE) O Y ARRTIE. WB%ORBTVEERTFEHANIREY, K
BEFIIH3I%YLrRDE6hE Lo = (Table 18), A2, A1 U F aR—y a VREFHO
BRI > TEERFEREECETL. A EBFOSI LB TR ERE AR 2T OB o84
PETLEDIIHLT., fEREBEFOFISEBERIIHEML. 208G 1 KHEAS >V Fa
R—Y g VHENTEFRTFON4IcHYT 525.0%T. 2EHEHEANTCEERTOHN8H
CHYT B3T.0%THoFe NAAY—FAINOBER., 1HHA Y Fax—yayENT
5. 4% DR FRAMFELIAFOEHRABFEY . 2R A VFa2X—-a yE BT
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Table 19. Incidence*-2 of the acrosome reaction in ejaculated
boar spermatozoa incubated in K~3 medium in a sealed glass tube

at 39.5°C.
%{s.e.] of

Duration spermatozoa? No. of eggs Average no.
of incu- penetrated/ of sperm in
baticn No. of Acrosome- no. examined? penetrated
(hr) tests Live reacted [%] eggs?

0 15 79.7[1.8] 1.4[0.3]° - -

1 15 79.7[2.8] 18.8[6.3]® 40/146[27.4]" 1.3

2 10 82.8[2.1] 62.7[5.2]* 80/95[84.2]= 2.1

1Assessed by the a trypan blue-Giemsa method.

2Assessed by the a hamster test. Nine to twelve eggs were examined

for each test.

a-bP-cYalues within the same column with different superscripts differ

significantly, P<0.05 (% of spermatozoa; Duncan’s new multiple range

test, % of eggs penetrated; x2 test).
L.T%DHEFRAMFELLSEOFEIBAK FRPEONE, BB, JYBTH, U ¥
ALBULEERVBOREN, YYALOHEBAR. 1 Vv F 2Ry a VHEOEER
FEPNALD B EL82.8%THoEZ L. IFBOAS YFar—ya Yy TEFHEFOHNS
HIHET 29 2% BB RIDERILEZE NARY—FRAMBWT1IREA V¥
R=YaVPRHTIEEREVWHETFEANRFEOT.T%) L EYRABFHG. 8@ »EH
hEzoer¥Thok,

TI9RFEAWTSA Y FaX—bLEBA. AHOBETYZHWEY | HEHTHE S
FRRICKERZIZOoNE» > = (Table 19), EHERFEIZ. 2HEOAS v F a2 —
Va HEPEEAEEET. Bic8~ 08O FHEFLTIWE, £, SHEHRE
BZOEMTE. AFARBEFRLI~2%L2RONE22EN, f VYFarR—yaVF
HMOEBICH>THEREML., 208GR1IKBHEA VY Far—yavENTEERTO
W2FICHYT518.8%T. 2IKFMA v F a2~y s VRABTEERTONTHICHY T
562. 7% TH2e NLAAY—FTAPOER. 1HHA v Fa2 -y a VERT27.4%0D
RIRANFRLIIEOFHBABETFEN. 2EBHEAS v FaX—ya VR T.2%D
BTRANFRE2.IEOEHARARTFREITONE,
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Zzehmsehnl,
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BBIZHES>TETLE, SHIZ.BBEOPDODDICEBARBELZHWS . BTk, E#E.
B EEHERBIROBEIDDABICETL., AREREATO Y FRTFREHRD
¥RZTIedHbhE, 28, TOBEYPRIABELAVWEEHIS ZERS v F a2~
YavOBGREE o EDN BTOEHHRFLISG X2, AEERBERBYF
ALZWHKFHTTE. HTRNEEETHHY VEBEFIHLAEAMRICED TR F—
PEBITZIEFASNTNWBE2R, LEW-2 T, ZOBSOEFRRICEEBERIX. M
FHEICLDZZRANF-—FETHHLEZONS, LPL. AHIROYFHEBFORER
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BTOXHUEERSIERABREZFET I VFaRN—ya vy ZOMOREIE. @F
37.0~371.5COBEFXRMHTTCITbhs., L L. AARDEHI I ZABEHAS > Fa—Y 7
YETE.3T.0CED B35 CHOA yFark—ya VRETEWEENRPEONE, &
ﬁ\4?/717MMM%mhk7vﬁ%®ﬁ%ﬂEkﬁhT%\ﬂﬂﬁ@ﬁﬁﬁﬂj@
LD BICHENTHA2ZI P HEIRTWNWEH7-57-572  BTrORBPEEDOLFAIC
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AEREPR. A3/ 72xT7ABLAEAYFRFCTEROERZTTW. HTFRAWTES
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TehoixBE. RURBTER. BEERAGENBROBOBEECZOREN ER L. B
PEE, MELHORLZEL. kBRI BREINI22BbDOLEDhE, VTYOHBBETIX.
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F. TR BFLAYEEFRVWERAZAVWAS VY F2R—yaryTH, HTOCEEIN LR
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Fig. 34. Ovaries 1solated from an immature goat 48 hr after PMSG
treatment, showing ovarian response to the PMSG.

Fig. 35. Follicular oocytes with compacted cumulus
cells collected from an immature goat 48 hr after
PMSG treatment. Original magnification, x100.
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BEHASZEBENTI®EA v Fax—FLEBFHAEEATCRELAER. AR F065.3

BOHTFHEFL. TEOITXRTHERRIBHETFEHNENAE, 2. CORBFABEHN
EINLAY—TAMDER. 100% (25/25) OB FRAMFELIAMBO IR AW FH

NiFohi,
R Y FICPHSG 55 L T48HRIRICHMI L AR AH0OMRE BICKEA K



76

Fig. 36. Goat follicular oocytes matured in culture for 24 hr,

showing the nucleus at metaphase I stage (arrow) and a released

first polar body (arrow head). Aceto-orcein stain. Differential
interference-contrst. (riginal magnificatiaon, x400.

Fig. 37. Cumulus-free (a) and zona-free (b) goat oocytes
matured in culture. Original magnification, x100.

HEELEZHBISHBOON., 77 FIRKOFEARLE (Fig. 34) , FHE LAV TE
E2~7 mOMBONERERIERLESR. EOHR»r o BE 2 HNBEMEICE
FhRpmFyatIsEERINE (Fig. 35) o« 25 DIIfLEEF ZBOHE & T26~28KF



Fig. 38. Unfertilized zona-intact (a) and fertilized zona-free
(b & ¢) goat oocytes matured in culture. ¢; swollen sperm heads

(arrows) and their sperm tails (arrow heads). Aceto-orcein stain.
Phase contrast (a & b) and differential interference-contrast (c).

Original magnification, x200 (a & b) and x400 (c).

77
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b,

Fig. 39. Sagittal section of the equatorial segment of acrosome-reacted

goat spermatozoa after incubation in K-3 medium for 3 hr, showing spermatozoa
with (a) and without (b, ¢) intact equatorial segment. Original
magnification, x45,0600 (a,b) and x40,000 (b).

il A v FaxX—bFUEER. 11EH (61%) OFTHEIBFOREIRD 65 = (Fig. 36) ,
ZD35D5HONFEERBAMOAERELEZDS (Fig. 37a) | 7 4 HOM T
AR EERFTARELAEODL (Fig. 37b) ZHARBMICHE L. 65.3% O %K RISH
FAEOCRFEREEZRMULU., Cl2 VFaXR—F—-ATTHHA FaX—-—rLE, ¥
DR, BNBHROAZBREZLTERT AR LANFTREFREAZEL IO
7205 (Fig. 38a) . BHIHREWF T, T (100%) OWFTHFREADNZD 6
(Figs. 38b,c) . EHRBAB FRIZ2Z2BE LD BOTHEWHETH » =,

EHAIZXAENTIEREA v FaxX—~bLEABTFHRBICBII A UREEFORE. &
KRB OREATENTH UL BEBELEARR. CORBMPORBRIGHE FIZZOHI0% T
REHIBWTHLFEEEER., REABRB LCRENTHIRDbR ., MNEBROBED A
HoHN (Fig. 39b) o F72. KDV ORBIDOHBFIE. REBO/NBRBEVRIHICE
FEABTHEAL, REABO—HME AR INTHEHL (Fig. 39c) . EEOKEH %
FoF(Fig. 39) i3 e ALY Robohiadok, 2B, REEHTHEILEIEROHE
EMEFREH IO AOREBTCHREINIDOICERTNET., HHEAEICH > THRA
BIIZESIL TWE,
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FRROERPS . EEVERLEFHE (B3IEFLEH) TEAHARRBFELAEAYFHET
. Y¥BIUONLZXY—IIFEEEREOMERITET 2. Y XN FERF OB
BER-TWBZEHHONE, ¥/~ TENC L 2HBORBERE. SHHAS v Fa—-FLE
ABRPORBRIHEFIZ. ZOXBLTHEBEHBLSORRKELEFAEOBRBLENRD SN,
EEOREHZFEOETREILAEHS A ZP 22, RBRRKSOBRETHEHOE DI ICDH
JIRAEKE T 32 8. BRBE XN T 5H202-986.415-018.421.422 | L ff 54200 )
REETYORMEFEATCOIRMEBLAYIRFORGHATENTHELAKRE. il
HzSORRIAMAOBRELHLNOBBEEAPECEZLBR, COLIRHETFIEEN
WEBRELENLZAY —BLIUVYXORFICRBALTZBTESY. EHHZ2HETSY
FRFLEBXBTELZLWERELTWS, BRI, NLARXRY—TdH, FEHCTHEEEEL
FENBEPRIVICHELAED . RBABRPBH LA FIZ. EHUTRENTFLIEZHY
M. BHTEEHTAWMFLEAZTHLAVWEEbATWA" , ZFPBORBE 2 B#K
TEARBAOEEREPT7Y Juy v THHTLRHRLEN., COBRORKAKBIIZRE
AT DWW T, RIFHIE LIz % p»ra2-408-924.500 p sR g = & B 2754192 () 2 B
HEINTNE, NARXF =379 B 2R BIGTI?*PEFICONWTD . ZHFHEAR
WHKREBEEHVPHERTAZEPBEIRTWEY ., AFORKREPLGAZE. YFILEDEEL
DPHRICEWT, BTFOEHRFEBICRAEHGVrEELRIEZE L. ZHFOEBICH
BRBREAEHICHEETAILEZRELTWALDICEDR S,

> STRMF 2R THEABARIE I HEX. BYNLBENREIT. BS
MHOAFHHELRYFRBWTIRBAZHOWFE2B2ARXE L TBODTHATHS LR
bhvd, LML, BARAZEAHRINFIX. BHIEZBE2RAAIETHBEEZRTIDOD.
HBEORAPARAELSTH LD, BSASZHEBEOEERERSBEDTHEWI LY, 79T
BEENhTWD, ~H. Y TR, BH"?PEBHEOY BN B AT %4
NEAE. BAZHIETEEEFE#B TV, YX¥ T, FSHALE U 2 5% M I1ChCe % 1%
EUTHEUNMF26ASHLUTEEEFPBOR AL OBRERH 20522 HEHH»
SREBNRANBMFIAZEBRERZCRET ZIPENLPEIARBETHY . SHISICRAT
ABEND D,

Hanada & Chang?**> } X ¢fYanaginachi?*®> i REE MO KB K ISOMBRREE L L
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TERLEEUFRENLAY —HFAORARR (NLAY—F X b)) . ERAMT
DAFHFEHELZE PRPRBICBVWTRBOTHATH Y. ERFRENLZXY -T2
BRATRCHEFPERFEZ2RELAAENFLLTLIZRIARTH I LIEIROBZWLE
hbhTwsd®2®, $42bb,. ZEHERENLARY-FTIBATREZETIX. RARIE%
RTLVEHEFIHELT IR DR IS BMICRBERIRDATWITEENE. B
TRFABRFOZERTZ2EBTELZVWOREATH S, FARAOEBEG. YFRTOEWF
BRENLZAY—HNFADBARBYFHFERENORBARL LIS —HL. EOERIZ. &
BSHEBAMTEEYERZELEFRICIDTHERBLEYFRTORBREVERNICDIEE
BLDTHBIEZRELTWS, B¥i. Yanagimachi**® {3 BREEHBEZH VS

JricED. KARAC IR FE 4 CTRETNIIZEHHORENARTH S %
ERL. CORFEURHIP L MEFOEHFEBROAFICHHTESLI L ZHREL £,
COFEERE. BHFOMBANANTRTHS 2. E FESKIEEFOHEICEWT. N
LAY —FTAPEEDHRESFHHAINTWEH® S8 COHEOREDIHA

ROWTHRHATILENHDERDbh5.

53 EN A o Sk B2 S KE T oD SE B A8 . 2E AF
I X OF IH T 12 A BE CF 55 05 [

WHLBWI B W T, HEEASHRE LS5 5K ALHT . BREBENORAL
2 BHo055HF. BIURMEOHEMTFOBMIZOWTId. REL20R2 2 H
W T < 2 6B & AT 520007578582 i ) 2 i py T B MRS T TS L 26 06 UG %
RBILEBTORBEIZIOWTHARZHRER D 22 FREEFTCTIHREEACFAGNRTWL
Bve LENST. BMONBECS5EESSHTOBMEZE 60T 52 213, WA
HHOMIcB I 28R ENRBRELZBEEI I LETHRODTHESRRIELEDbN S,

FoCARTR. HETHRELAFEEAWTABRELBREE AT YHTF OB
EFRE XOCHFAOBARRSEMIZo W THARE,

I. HRBXUHE
HAGERBRABEYF 2EHIr S ATREICEIDERL A4 . K-33 (Table 1) 2/
WT. 600XgT S5 DHOELSEICEID ERFEREG~AXICHEF/m) D 3 EHERETE
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C

Fig. 40. Microphotographs of goat spermatozoa at an exposure period of
one second under dark-field illumination. a; spermatozoon advancing
vigorously (arrow), b; spermatozoon with trembling tails, c¢; spermatozoon
exhibiting “whiplash” motility. Original magnification, x400.

BRELE. DWT | AR EFLETIEHOT. BTEBRO—-KE2FHL I XBEAR
BWTISCT2HMEA Yy FaX— LA (E3BFE4H) . SHERFROHALEBLERF
EHRURIEFEAEEOR T EZBORICRIXICCHE T/ MOBFEEL R LDl x .,
STCHOEBERMBATO RHMAS v FaX—rL. TOMOEMHEBE LUCEFEEDOEL A LR
CBELE. 2B, BTFOEHEIZ. 37CICA Y FaxX—F LR OB TTHEL.
B2 OB FOEHRXLZFLIBEITIENT., PHOFESPICHE U TRHEFEE X HE
HEBEPHE) AT BFOEERBRURURRIGOERITCREER (B2HEIH) K
FDAXRE, GO EBH FEBLIVEFRTFTERIAZRLEDD . SBIHET V.
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100
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4

5 Duration of
Before After ' preincubation(hr)

Fig. 41. Comparison of motility and viability of
goat spermatozoa before and after inducing the
acrosome reaction (n=6).

Mmm@%ﬁﬁi&””tiU49#1N~9ayﬁﬁgﬁmiwﬁﬁﬁ%ﬁibtoi
. ABRRIGEEZOYFETFOERUFRENLXY —BHFAOBARRFHE2HANS
HEIT. %1$ﬁ5§3§@5@¥¥f§89§&&:§?¥5&bf:[ﬁ.f&@*ﬁ?‘fu\k(ﬂ-’éﬁ%ﬁifﬁfﬂH%:"Faﬁ7°l/4
V#nN—Fbﬁﬁ?%\Ew%%fﬂAxﬁ—W?Kﬁﬁb\Nﬁ@@ﬁbf)#l&—
F—ATSHHA vFax—FL., 2OM 1 BHEBICHF2EML. BE - RBELTHF
ANDHEFORARREZBENICHELE, BFREAIPBOONESHTERENLAY -5
FOHEBIUBAMFLEDDOEHBARBFROS VFax—yva Y RHEREBICBIT 3
EZDHEREZ. TREFA X BREB LT uncanDZEREEC TITo~. BB, WF
DERBHERREHOZEEIBRNT 2D, NAXY—FIZF T XThCEHEHE#ITHME I
MERABO SHRRLENTFEANE, 7. AEHOBRBLENIS. SHMT LA V¥
R=Ya EABTRA VFaR—va VEZRARIDVETFEFEIET I HFAS
NEDOT. BEEXHOA~6BOBTRETEREL =,

nm. £ B
FEREFELEOFBZBIIBEVWIYFRFOENRBLUEFERELZLRLUAKR. 3@
RHEEETE. H8OX DB FPERZAEEFZ{ITHOEERTFT. e AR RIEEZEC
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Table 20. Time-related changes of the penetration of acroscme-
reacted goat spermatozoa into zona-free hamser eggs (n=4).

No. of eggs Average no. No. of enlared
Time after penetrated/ of sperm in sperm heads[%]
insemination no. examined penetrated + no. of male

(hr) [%] eges pronuclei[%]
1 22/36[61.1]° 2.1° 46[100] +0[0]
2 32/38([84.2]" 4.3 122[90] +14[10]°
3 29/29[100.0]> 4.6° 92[69] +42(31]"
4 24/24[100.0]° 4.8* 69[60] +46[40]®
5 29/29[100.0]= 4.5% 79[47] +88[53]*

a-b.cYalues within the same column with different
superscripts differ significantly, P<0.05 (left and right
columns; x2 test, center column; Duncan’s new multiple
range test).

LEBTFRIEEAERBDOoN 2D o%, Ch6OREEHFH 2T 5 M FIX. BEPETIRER
LEAEBOHIE UTRE N (Fig. 40a) ., —H. EBPREFENHER TR, £EH
FEIZHSRT. TOELAL TRV EBRBEEILUTWE, BEPERBWTIR. %
BRIEETFRIAREHOMNIATAITIARTIRAEERAN-TZABIAEL. B REF
ELMERIIERG MBS RIRBGEHLTRIOAT (Fig. 40b) . Th 5O F%2BIKICE
BEXEe ERPYERLZ2XAL LEEAIENBORBOXREZLATFHRY) ROEH 25
U7 (Fig. 40c) . RBEKRBEORBICBII2BFOEINS AUCEFEHOE(LZHEAN
FER(Fig. 41), AR FEMNOBF TIX. BOBEFTOS U FarR—y gV HiH % HE
L. EHRBLICEFERRRFFZ2ELRZIZOONT . —F. EBRRBBEZOBEF TIX.
ArFarRk—ya VEBHOBBICH> TEHRBICEFERIIERICETULUE.05) ., 1
YFaR—y a5 HHBOEFRFRRIOUNUT LR, ¥ A1 VFark—Yay
IRBEE TR, EFHTFOEEAEIRTIEH L TWwWEY, 2KBEB XU 3 IKHE
OB FTIRERTIAFBOXRBLIUTRKOR L»EHLTELHT. EDEDA FaX—Y 3
VREOEBIFEoTHEBLEZVWEFRE FOHSRSISICHEICHEMU £ (P<0.05),
RiZ. AUEBBEREOYFRTOEHHRENLAXRY —WF~ORARREFREZH
R7EFER(Table 20) . W% 1 FEE T, 6@ P22 GL.1%)DONLRXY —HFIZEY
LIEOYXFETFHVRALTWE, 2B BALEZhLORFORIBIRTEERALD
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Table 21. Effect of preincubation before BRIchD . BHEAEEERL 2EF
insemination on the ability of acrosome-

reacted goat spermatozoa to penetrate zona- FlFTDobniEror, 2KEBETIE.
free hamster eggs.

38{E F32{H(84.2%) DBHF I F154.3
preincubation No. of eggs Average ngo.

time before penetrated/ of sperm in HORBFHEALTBD. BALEHE
insemination no. examined penetrated

(hr) %] eggs FOHIO%VHEHRRZRAZERL TWE,
0 23/31[74.2] 1.6 /7. SEHHEBETIXERICHEL 2290
3 0/45[0.0] - FTRTOPFTRHTFEADBD L,

'Immediately after incubation for inducing EHBABFRIZLBT. ZD5H
the acrosome reaction. DIN%HIHERBTH > = Tl
TR. BFEAMTFEBIVCENBARTRICELE{LEZZO oz 20 HEZH
ZEHAROINGIZS U Far—ya VEHOERITH> THMU =, Kic. BORICHEZ
WEEZEARSKHBT LA VFaR—bPLEAYXFEBRBBEFENLRY —BFICEBEL
TSHRHAYFa—FLEFKERE(Table 21) BRAFEZOB FAMFICEBLESES.
31fEW23A (14.2%) DIFTEBLEOBAEFER DO E, LrL. BOEHP T 3K
M7V Far—bLAERKREKERETFLZERLESEGE. IFANOBARE<BDH RN
BT,

m. & %

AHOEBREEDPL. FTVPYFHEFTR. AARRBFEOHEIIEWTEHRAVAR
B3z eDHS R, Yanagimachi®®®PE  NAXY - FCRIHERICE > TR
BRI, ZhdiHEHRAP T T I LRXR, SHREERROBTFORENLE
HRAZERMTECES AT TR, TOR AROEFZ €N €y [187-775.415.425.440.
S65> ¢ %432 oy £430.496.420>  py 4f 47427.434.4350  p w 35428.328) Ty
2 A NARPRETHEINRTWS, AERBWIBREBShEZYFBETORBRIGE
EROEFHEXZ. Cho0HWETHE I ZEGRALBOD CHUL ., BEHEELES
BY¥RTIRIREBETIRRTHHI W REINE,

AFRBWT, Y¥REFORBHEILCESHT. RERBRFTEHICHWEL-IBRPTIEBE
Thd. BF2BOBCERELZOD IR 6N E, Fraser & Quinn®>id, v A%
REESKETY. BERLESZHABIT IR I NI —ZAVBRETHILEREL TV,
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ENEY PZBWTH, BERILLESORBRICAREOKBEEILETH 5 L¥HE
TRTNB*Y, K-3OMBABORICIE T 5 & . K-3HITIZK" . Hg* | PO, fRHE
BBELUIYMBEB7NTZUBEEFRTWRW, LEXS> T, KRB WTK-3EFTH
Fr@ERCESH 2RI 2> AEEE. KR BICRHEESEER2VWIEEH D E
BBEINE, ZEEORFHERICBWT. K-3BH T, YFEFOEHENEFRIGE
RBOFIZICIP2PDY R ARZETIZCLE2RBOTWS. BFOEH I XN F —»PIHIEK
PREPOHIBINZIZLRBISAGATED . KHBEEE2L2<EFT R WK-3BP TIEHE
FRBEHLLEH 25O HRIZINF -2 BB/ TERP>ELBHANREZ W,
AHOERIS . FURKBEEROYFRTFOEHRES IVUEFSERX. FEMICKRT
PEDETLTWAZLPHEERIN, FECREOBFOEHTRENLRY —FAD
BARKREFHIZIFHEUATS LI EYHONICE>E, Thic 5, Frening &
Yanagimachi***FE N €y POXBRRIBEFICONWT, ENEY PHFEFLENLRSY —
BFrORBEERL OMEROREREIXI8~9OKHURNTAEN. ENEY FIFEHFHO
EREORFEMIZ2HMUATHILEEL (WS, BB, VBTV T., %
BHRREBREEZEES LPESIAZVWIEIRETIRTWS, $2bb. BHERGET
OZRERFRHEIZEWEICLI>TREL2ZY . ~RIEPEZVERETHIDDOLEDI S,
AEOMBLER»PO. XHEERLABRBZEILEBEFOEGIIBDTENWI &N
REXHE, LML, Seitz et al. R Y FOURNZTHERICE W TKE H£I6FH
HIZFErLOHBRLAEARFTOLHFLEEREILHIZLZRDTNVWE, —RICTYFEFIIM®
HHMEATEORBOBECID ZTREERS 2B TV b6Aa2L.. ABEREBKEFO
HWEFRH» AT, BOEMEN T ZHEESS XURBRIDERLE X h 2 I H
FRESTEID. B2V ZOBROEFHOREEBI S 5020 dMhB v, HOHEHH
HERAEAEFPARBOEPEENERFICEI-THBELRZIT I EPHBATVW S,
THORMOEFEEAIREWIZHEESBIUVEAREBEIRICETIRMIBEFICL-T
R bEbh, BBEPLEIBXZ2HBOBFEEEFh TR b, COHS
DEVZREEERBIUARRLFTERBOEZICHKRIZIDODEEIONS,
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2= 4 Bo A FSe AR ISRE T loxst 3 5 9 =7 = 1
B R = YV — L D 52 EEE

RIEOMAER P, AURINFEROTYFREF TR, EEEIPEDETTI N
Hoheiotke REBFEAWENLRY —FAMBIURAZRICBLWT. BT0
HILEHEME AT HEABEMICRARY AT I —EHER S TCHEHT 2 1 20
12,440 D MEBEFCTHIAAIFY NV EEMT e BTRANFRDZRE
PERTBEHFFEIRTWS, ZITAEHTIR. Y FRERSEFOEHRE. £F1%
BIUBFAOBAREREMICA T 2724 VBV IYYV - LEMOBEIZON
THANE,

I. MRBILUHE

HAERERAEYF 2HIOATEECIDERUZHEKE% . K-35 (Table DA AW
T.600Xe TS5 DRIDELSHEICEIDERFEEG~AXIHEF/m0) D 3 EF T3 #
BELE, DWT. RBERBZHFETI2HNT. HTFTEHRO—R2EBEHIY I XAEALS
WT3ISCT2HRMA v FaX— L (B3FEPE4H) . FF42.B0E. 2 M 721>
ZRMBOMEE KLU0 A 4 — VEMBOICHKIX1I0PKEF/ OB TFEEE 2B L5ICEF
BEE INCOEBEEATOIREA Y FaR— LT, ZOHOEFHRS LCEFEOE
L2REFRICHELEZ, BTOESHMEE 37T CIcMBE LAY LHEMETCHEL ., L5
BLUABRIGOFEBIITCRAE (B2HB3H) KIDPARE, BOoOhEEHRBTEDB
JUEFRFERARZBLEDOL . BSHEZTWV. DuncanDZEEREES*PITED A ¥
FarR—yvaVEHKH. SEEBXEZ2EOREBMOZOEERERELE. ¥ 5%
hERFEZDOYFRTFTOEHFTRENLRAY —HFNORARREREICIN TSI
V= VEMOEZEAXARZE T, ZEREFELBEEZBOK X ~1310 oM I ¥V — &
MBOMEICHBELAEFL., BHER. BIUEBEBRPTIRET LI FaxX—-FULE
Db, ERFRENLAZXY—FFICEBL. BF OB FORARREZERNICEHEL -,
BTIRAVPRDOONEZEHHTRENLRY-HFOHEBLUBEFREASNF1IESYEDO
FHRABTFROBEBRFHREICBI2Z0HEREIX. ThZh x?*KE DB & UDuncan
DEEREEPTIoE. 2B, BFOZXHERFTREOZELRNATIED. NAX
F—PFIEITARThCEEHZITREBICHEEXR» o RBLAENFEHAWE, £2. 0
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100 - [ ] Live spermatozoa

Motile spermatozoa

I B0 C
0 1 2 3 4 5 + (hr)
Duration of preincubation

Fig. 42. Effects of caffeine and imidazole on motility and viability of
goat acrosome-reacted spermatozoa (n=4).
BO; BO medium (Contrel), I; BO medium with 10-mM imidazole, C; BO medium
with 2-mM caffeine.

HOKENG, SHM7 VA FarX—ya VRN TIHEBREZORB LD BEFEEIE

FLThat®z, BRHHO4~6HOBRETRBLE.

I. # B

COXRBTEHIIZABEARA VFaR—bL, AERBERLUAYFHETIZ. 35% D
RBRIEEZEILTWE, ChEoDRBRIGH F4B0. 7 A ViRMBOEB LU 1 =2
S — L EEMBORIC E N EFN BRI E . 37CTA v Fax—PLAEKE. BOK. 7=
A VHEMBOBEB EA I YV —LIBEMBGROWThICERBFLABETY, ESHTFEB &
CHEFERFERA VS a2~y a VEHOBEBIZE > THBEIZE T U 2(P0.05) (Fig. 42),
FIZ. AT 2 A VEMBIEICHEEH LA I, BEREHZOKEHIE. 1o 2 BHOBE
CHEBFLZBFEIDDBLVWEHZRLE. L2L. 2OBHHTFERH T =1 VM
DHBFAEICETLE. FLAZEBHTIE. WFAOS Y FaR—y a VHHIZBLT
b, BHHEFEBICETFR TEREDRHNBIIURTAIYY —ViEMTEL . A7z
1 VEMTENEmIZH > E, .

Rz, RAERISFERLEZEDOYFHETFE2BOBRE AR AIYY - VIEMBIEIcHERIE., 3
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Table 22. Effect of imidazole on the retention of
the ability of acrosome-reacted goat spermatozoa
to penetrate zona~free hamster eggs.

preincubation No. of eggs Average no.
time before With(+) or penetrated/ of sperm in
insemination without(-) no. examined penetrated
(hr) imidazole [%] eggs
0 - 23/31[74.2] 1.6
+ 32/33[97.0]* 2.8*
3 - 0/45[0.0] -~
+ 10/51[19.6] 1.0

*P<0.05 compared with values without imidazole (right
column; x2 test, left column; Duncan’s new multiple
range test).

BT LA Far— hLEDOBNAXY —IFIBELTE5BE A Y ¥ a<—F LT,

MIRARRAFREER. 1 vFar—y a v ERORTFEMFRERL ZS&. BIR
HROBFOEBABFIIILEF23E(74.2%)T. 41 ¥V - VEMBOEHEKEFIcoWT
233 H32ME(37.0%) £ B Y . SHFUED ORAR TR BB kU2 8T H o %,
25 BEHTIMRET LA Y52~ FLERTIR. BELTONFADBANEC R
OoNBEPoEBR, £ IFY—VEMBBEPFTCIHEMT LS VFaX—-FLEBEFIX. 51
e 10fE(19.6%) DSMFHIC L T O OMFRAZER LA (Table 22) ,

m. % %

AHOEBREREPL . BENODA IV - VOBRMEVYFREBRIGEFOEDED LU
L HEROHFT. BOCIEHFANOBAREEREOERICENITHLI L. $E. AT x
1VOFEME. ChoOBTOEHLZ —RKNICHET 30, EEFECEFROMRICHL
TRTCL2EECEHAT 2C AR E, BB, A7 VEMBERICBII 2B TES
D—-FRRFEELIZ. SVATHREINRTWSE®Y, 5l 13/ 73 7AETHRE
RISZ2FEEIREY YOIV FORBTFOEBHIIHLTD. AT x4 DRI
HT30. TOHRIIHLUTREELERATI P BREINRTWS, £, BH" 2.
VY FHEFEATS VFaR—bLEYXFHEFONLARY—TFTAMZBWT. BHFEH
BELUZHHABEMADAIY - NVORMIZEDBFEABFENFREICEALEZL %
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BELTWE, A 724V BFORK7Z7FZ—VE(cANP) 3 EER (RXKRIYTXT
i—ﬁ)@Wﬁ%ﬂﬂbfﬁ%%kwmwmmwgﬁ%ﬁ?t%bWMJ““”\~ﬁ\
1XYW cAPRARILIRAT TV OEHAEZAETZI BRSO TN B*2H8
AR TRONEABRBFEROYTYFEFOEFHRLEFRIIN I I ATz
YV~ NVERABHBIZOWTRBBREDLZATHUTHD . SHDOHRREATH 3. B BERIL.
AT x4V RIVBFOZHEREGBIUARRROBELARET I LXBREEIRTHL

6518) o

2 5 B M 5
EEVEBEZLEAETABRIEZB[TRBILAYIFEFLZAVWT, RERIGHEFOIR T2
A2 IEFHE. EEEB IO FAOBARORFEMICOWTHARE, £,
EURBETFOCho DRI TEIN T2 A VBRUFAIFYV—LOEEIZODWTHR
FLE.
TYRFLERBEOLZDP SR 3K-3BIRERIET. BHIITABENTIRES VF a2 —
FLEDS FNVEVRBLE2~3VHASORRARYFOWNEISRMUKARAX
CEWBEIET. BLXUBARRREHUTLERELEAMFIIHLTHRASZE2TT2> R, £
DER. EHFRENF TR IRTCTERVRIBINEY, EHBREAWNFTRIZIHLE
Br@doohzrosk, ¥, IEMREZBELER2S . SEHREA U F 2 X—FHRF
ORERISEFORREL T, FEHICDRREPELCTWEIZEDAGIhE, ThbHDZ
EH K-IBERAWEHTSABEATIKHO S Y FaxX—bMIDBERBZFLEL
EFY¥RFEMICEHHZ2EBRIIBNERK>TWAZLHROOR,. FEYFHEFOE
AHERICIIAEHOBOVEE L TWAZ EHFHEEERE,
WRIZ.K-3BEEZRAWEHT S ZABEAT2EKES VFaX—- ML TEABRIDEFRELEZY
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RE, HROBFOEHRAZHHEBEXRMEEZHCWTHHMBABELELER. Y¥FHET
. EERBOMBETEHIRISRE) | REKIBEICRK. SROWABTHOTHERS
HfCTHOh 2 BERLEFHICHBLAE#H LR LE, 32, EERKBEEZ LAY YR
TOEHEBITEFREIEBFRIBEZEZ L TWEWEFICHAXRTELSETLE, &5
. PY¥EBRREFOERHERENLAXAY —HFANORARRERBEIZSHEMUTTS -
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. BHHEBRFIENLARY—BFICBAIV AL PEFIOBRAIZREFERL. oK
RTHITLEZRELE, ZOR. EMEFTRIDHFHEZAWIEZS OBREMAIERS
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BRFRRENLRY—BFEZRWTHTFOREEL 28251013, ERFRAZHRIIES
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Fig. 43. Time-related changes of sperm penetration

into zona-free hamster eggs after insemination.
@®; Eggs penetrated, O; Monospermic eggs.

ARHBETOIRS0.08 ug/mIcR BRICEML. HIcA v Fan—y a Y EHITE,
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AEIMAEEICGEUANF L an L, BEE TS REMEETT D 10k D) BEEA % (E
BLE, %‘X*fii)f-{*ﬁ}&;fj‘;zﬁg 7 %)0)'f&ﬁ?ariqm/Sailine/Giemsa?Zi“a) kD CNY K@
L. BB AT L. AL TR, 30ADREENEET S 3 BEEAL A . &
LIMET, CAY FOBDORZWEREEKEYRAKLHEL. YHTHEOLD. $7.
COEIBBBRERELVDOE XHEFHROBR LHEL -,

In. # B

EHN S AEN T2 EAE3BMA S a2 FLETFHFLICRALAER. T
5% FIIETFRTT. TOEICHYT 3% DHEFIARKEEZREZILTWE, &
DE>BRERIGHTFHRIELBRERENLRY — T IR 7,

ERLIBWT. BP~OHFRARR A BEN I TN EER(Fig. 43) . B D0.5F
BI#%T23% (18/77) OMF LM FRANBEIhE, T0O%. HTRAWTEZ A V¥ 2
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Table 23. Effects of sperm concentration and incubation time with
spermatozoa on goat sperm penetration into zona-free hamster eggs.

" Final sperm Incubation No. of No.[%] of No.[%] of
concentration time with eggs eggs mongspermic
(x105/mf) sperm (hr) examined penetrated eggs

12.5 1 50 23[46.0] 20[40.0]
2 50 28([56.0] 18[36.0]
25.0 0.5 50 10[20.0] 7[14.0]
1 50 32[64.0] 25([50.0]
2 50 41[82.0] 14[28.0]

R—yva vyEBHRHOZERBICH>TEAL. SHKHEZICEHBERALEAIXTONFTEILEFH
HKHsaoh, ¥, —HOWFTRERIZRZ2F O DOV NE BEFRAERR.

BEOSKMBLUC 1 BMETERER20% (15/77) B L U39% (30/77) THH. =

NEDMFREREREFBANFOS HD8T% (15/18) B LUT6% (30/39) IcH S L
Zo LU, Z2OHEBA VFaR—ya VEHOBBICH> TERTFERANFERZETUL.
2EHBIIIDLINE% (4/8NN) B E,

BETFEAFHOEDOBBEROBTEEBIUNTORRMERTFOREZFHICH &
BREfLZE, bbb 2.5X10°HF/MOBFRETIREBE LU 2KEAS Fa2X—}
LESEOHETBABTEEZ., #h¥h46.0% (23/50) B L U56.0% (28/50) . ¥ 7~
BERETRANTRIZ, 2hfh40.0%BXU6.0%T. WIhBHIFMICX2HEZRAH
hapo/z, UL, 25.0X10°KF/ MO FRETI . 1BIU2KHMAYFax—~
FLEBE. BTRANFEIZIEREN2.0%. 64.0%BLU82.0%T. 1BLU2KMH
TORFRANFER . 0.SFMOELID BDERERELS B> E, ¥, BEFRANFE
. 1EBETIE0.0% ThH oD BR ISBIUV2HBTREREFRULI%B LT
28.0% LEWfET H > 7= (Table 23) ,

FEh.AMBRERE. ChoOBBTFRANFTCR. BFE2EF20WEHICBLT1IRKE
BIDBETEX, 2ORRBRAI VFar—va yKEOERERE EDHIRHREZSUCHTFOEHE
ML, SEEMETIZ61.0%(119/195) k2o, ¥ 2. 2HOERPRDON I TF
DE S, WHES KR ETI47.2%92/195) 2 ) | FiBERIZDENEHFDI B
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Fig. 44. Karvotype of a goat spermatozoon bearing
Y chromosome (C banding).

D17.3%(92/119) Iz B L~

ER21ZBWT., 2B lHoBR®RIZBDOoN BB FRANTFEZRRT7 40 b
FYVEUEUTITAFrEEBIIA vFaR—- LB, BIBERPRDENT 2~ 3
FRZIcChoOSHBEREZENMLEEZA, ZO6KHEGERBIIR/ME FTI1219.3
%(MMH)®W%ﬁ\ikmﬁﬁ%(%ﬁ”ﬁﬁ%)i?t?NT®W%ﬂ%w%ﬂ¢
ML, BEBAESEELE. CREOF - RERSICE L AR & v TR ER
EERLUZHER. £042.7% (73/171) TEHRIGHH, ChE2HAWETD18.4% (73
/397) IKHELE, ChOoOBREERADIBNLAY —HFTHERO2Z2ADRENKRE ¥ ¥
THREXRONAOREEIERTEAEARES6.3% (63/73) THN. ZhizLH#HHAMW T
MD15.9% (63/397) o, XA HMFIRAIFD36.8% (63/171) WAL LA, Zh oD
KERWTCNYFREaA2iTRo /R 52.4% (33/63) DY THEKROBK(Fig. 44)
T. 3D D4T.6% (30/63) XM FHRDOBEKR L HBIEh = (Table 24) ,

m. £ %=

AHOAROER. EURBEFTELEYIFRIF2EWTRENLZAY —FFICRAZ
T, BREINEERNBOBREEREZCN Y FRBILHZEIZL>T. XBFEERYH
FHROBREV AL 22 IELODOENTE, FE. CORRBEWTRESN £
ZOTEOREEETRANFOLEEL R 5D 25X1IPHEF/ MOYFRAERIBETLLED
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Table 24. Analysis of goat X- and Y-bearing spermatozoa penetrated into
zona-free hamster eggs.

No. of No.[%*] of No.[%2] of No.[%®] of No.[%%] of No.[%*] of

Exp. eggs monospermic Sperm karyotypes Y-bearing X-bearing
ne. examined eggs karyotypes 1identified karyotypes karyotypes
1 58 12[20.7] 6[50.0] 3[50.0] 1[33.3] 2[66.7]

2 43 11[25.6] 3[27.3] 2[66.7] 2[(66.7] 1[33.3]

3 40 17[42.5] 4[23.5] 4[1006.0] 2[50.0] 2[50.0]

4 46 20[43.5] 5[25.0] 4(80.0] 3[75.0] 1{25.0]

5 30 18[60.0] 10[55.6] 8[80.0] 6[75.0] 2[25.0]

6 25 15[60.0] 6[40.0] 6[100.0] 5[83.3] 1[16.7]

7 65 37(56.9] 18[48.6] 16[88.9] 5(31.3] 11[68.8]

8 24 13[54.2] 12[92.3] 11[91.7] 4[36.4] 7[63.3]

9 44 15[34.1] 5[33.3] 5{100.0] 2[40.0] 3[60.0]
10 22 13[59.1] 4[30.8] 4[100.0] 3[75.0] 1[25.0]
Total 397 171[43.1] 73[42.7] 63[86.3] 33[52.4] 30[47.6]

Y/no. of eggs examined.

2/no. of monospermic eggs.
3/no. of sperm karyotypes,
*/no. of keryotypes identified,

CWIKES VFaxX—~ b MLESHTFRENLXY -T2, ERy T4 7LD KRN
ERT2BRELEOBDRET2EEI2VWHLLWEBMICBIZLIcE) . KBMERICHEET
BABFPEONBZZEHPHBLE,

AHOERERDPS . HTRAORDONEZEUHKRENLZRY —FFIZ. B 1 RH
FCRAESVEBTIRAT. TORARICERFEANTFIENT I PSR E,
COEREDPOGHRDE . NAIRY—TFTAMCBIAEHHRENLZXAY—BFNOELH T
AZ. BEROEBRIEEFHYEARICEATIOTEEZL . BUORBRIBEFVEALE
DHIHHBEHWICHEFRAZEL22DEEZILON DL, 2OZEE. NARY—-FIFDZ
RESEBPEHERBREELTVWEILAERTHOT, L FONLRY —TIIIHEE
WRIFELAEZVWEINRTWAHE? L XT3,

L2l EHHBIUEBEEIEETH. SAZTHOMFREBIFEBAZRITIRTW
EEDLRTED . BAEVHFOSEESEMIEYNRIDOTREVWEFIALNTVS,
EASZHRATE. BAZSHICERTEWRETHEREII 3D, BLOWFTERFREA
PEULZEHFZEION. BEROEFREEATT 2,40 T2bhEr. BTREDOEKT
BREHFRAORLELDIC, THEOET2HBLBEIA TV, FHOXRRICBL
TH, BRFORBFEEIZIXIOCHET/MED H2X10°KEF/MOBEETEHEWETFRART



97

EpFohlk, 6. ZOWMRTER. ERFRENLRY —HFAOBEHER 1 FRHUA
TERY FAVTRIDFHMERTFZREL. BFZ2EE20HLWHBIEBLEZER,
FORDEWEETFRANTENBOIEY  SHTRAZIEULEBFRABTETR
HESRICBEYT . ERyF 4 T RRES>T. REGEFOIREIhEZEPEXIDONRS,
L L., KHETHWZTateno & Kamiguchi*** DA ERE . NAXY—F A rDIcHHT
FEHEBFOBAZHICLEDICHATEZLEbh, SEOIAHAVEFINS,

BEBRFOERIIBVWT., HHRSEA2EXSRPH TR LTI 2DIX. BFE. ol
EFURaANEIRFREDTANAOAL FPAWLREN, ChERBRNALARY—-FORE
ZFEUSHETSAZLIAONTNE*™, Kii. NARY—HFOEEICHL TERD
PRVWHHBLLULT. RR74 0 S Y VEE VYT IRFUPRHBEINRSY  NLRXY—
BHFTHH 1M HOREIEBOhEEICR %, B, HFOHE 1 BEGFHOBY
/510, BERIIBEIZEDON TS5 2 ~3KHBRENTI20XELLEEIhTWS,
EB1OER» L. ERFRENLRAY —HFAR2HEOFEFBOLNIDITHED 4
~S5KHEETHZIZLPH. ER2TRZO2~3FHEZICHY I IERED 7 ~ S RHE
RARBLZEMLUZ. ZORER. BMEHI0FRHEE X TIRHE3% DI F235 1 FHHT
DREHPIELE, 2B, FABROHEROBZ 52> 28T T, HTFEEEARCZROE
tRTHEFEOLh, 2026 ERTFREAWNTFTRERREELRNGOhZW &
BRIAILE,

FETIE. CNXYFRBRICEIDYREFEZENL. YREF L OBEERLZ YR T
HEX. YREBEEZREZZWEAZ2XBFHRODOLHAJNULE, WATWORAEKIZIOW
TOMRIZ. RKEOFEBEOHINICIDE P 2L ULTRARICESLTEE, AT,
HrODMNEBEIEAEINR, L FEBWTREOERBROSEGIHSIPIZIRTH
399, LML, FZE2NFLUARARRIVWEELZL . EEMIR - h 2 EEER N
RENEDEGNY FROABIZTERVWS®?, LU, YFRRBWTIR. XREFZER
BHELAIULSHBERET. SEHOKRKEITH3IH¥ALhTENM? XA, YR
BRRBRERBAOBNODBDOLORBIPEHETH 2" ED. FAYRARIYFIZIBITS
YRBEOHEINICIFEYLERXONRS, —/H. CNYFREBETR., Y¥OoYREHKR
EHIRBERRETCNANYRPRDENT . BNOERBHRLEORNBEBTH 3%, 25,
VYT FATREBERICBEWT., XREBHRLYRBEZERBMICHANTETHEEE
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bh*? 75T, YFLEARZEBOEREFOHNPEE T QNY FRAEK
BRI BN TN B,

AFRIZBOWTVYIFRETFOREPBERAICHNTEANFIE. B FRASHFOIHD
KB TH-o%E. BB, JYSVPBIUTIYSHEFA2AKOFETHH LARE SO
BRINERL . T T8I%LULE. THTAR%HFLEBEESIATWDS ., COBRMESIWRIZZOK
LHMEDORABEILLZY . SHEOBRFENRBRI>TCISTEWSHENESNZDOD
tHifFIh 3,

FEOAMACBOWT, HAZIAAEAYIFRBFHROBEBDOSI BT, XEFHEODBOL
YHITHERODODEDBZHEIZ. TRFRAT.6%BLU24%T. 2O, YR
FIHLTAHRCTHWEARBREBZEEDODHRZ2TRYFERRIDHEFOEHTERE
NHLRAY —BRFADBRAGRY . XBEFLYRTOLWETRELALEDRWZ L ETREL
TWwWak5iCBbh s,

= 3 EI e R RIS F oI IRIFHRIIBE I S
o 2
BFOBNARECHT IMEREE. ChETREBOROZWIELEZEHHB IR T W B2,
MBEL*”ORBEBTE2AVEREZRIIIE. TOFLACYHEBTIrERELGER
HMIENRLELEDDT. AARLBTFORFIHIZIBERFEHIRTWEREW, 22
T. ZOHTHEH. YFERBRBETO 4 CHRRED LUCHESEREOTaEIZ DWW THRE
LE. ¥72. Y ¥RBREBBFOEGIIHROBD A LPHONICERE (B4EP4H)
ATV BRARFELEYFRBERRBETOMTFAORARBOAFBICHEHPENIC
D2WTHRE L E,

I. MAB XU HE
HAGEREEYYIELPSATIRBEICIDRRUAZHNHEREKREZ . K-35 % H W T600Xg
TORHOBELTBEICIDVERTFEEQGC~6XI0°EF/ M) D3 EREHETFEFRE L. &
DHREFREBEABERT I ABEHNICBWTIN.S CT2RKMA Yy FaX—FLE (BE3EFE4
H) dboE2 KRB FHRIEL E,
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Table 25. Compositions of diluents.

ECG-
Components CG ECG* catalase?
Na-citrate(%) 2.1 2.1 2.1
Glucose (%) 0.6 0.6 0.6

Penicillin G2(I.U./ml) 1000 1000 1000
Egg yolk(%v/v) - 20 20
Catalase(S.U.3%/ml) - ~ 150

1Diluents were centrifused for removing unsoluble
substance before use.

2Ppotassium salt.

3Sigma unit.

1) 4 CRARRFHE

BTFORERRBICIICEH. ECCR B LU N Y T — LR MECCH (Table 25) D 3 FEH
DEEHWE, bbb, AAREFTEAER. F7XE»POLERLERFE. £9. C6
BICHTRENIXICETF/MER5XICEEXE. DWT, CGHE. ECCHEEEZENY T —
YIRMECCHED SHEHOFRELHAWTS ~10EFRLEDOS . 4KMU E»FT4C
FTHHL. *0FF0RETL. 3. 5 xR 7THHREL .
2) A CHRRRFLARURISEFOZREAHBZMAD L I — VM

HNY T —EHERMECGEPIZBWTACTIHEERFLAYFRBRRDE T2 . EHFR
ENLAY —BFIHEBEL. SKHREASA Y Fa2RX—FLEDOD, BIFAEE - RBLTHET
DODEARREZFAXE,
3) BT

RARISFEEAER. YTSRXREPOHNRLEBFE. 9. I35 —EEHMECCHE IR
FEREM2~4XI0HEF/ME R 2 EIICFHEIE. ARHEUEPITITCL4CETCHRALED
L. 8% TV EU—NEEBUHIVWEEEFLZWAY S —THEMECCHETHFER/HERL. X b
O—7(0.25 m0)H 5 WIdE AL EMESHE0.20 m) THIS L. BMEFERB(-196C) THRIEL
o B, MBI A PO —ETRWCOEREPTITEW., ERAMLBEEETIX40°CITiN
¥ U #Beltsville thawing solution(BTS ;3.7% 7N aA—R . 0.6% 7 LVEEF MU T A,
0.125% FHEEEF Y7 A, 0.125%EDTA, 0.075%KC1 % &L KBB**P 2 HWTfT2-
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1004 (1) Live spermatozoa q (2)Motile spermatozoa

S04

% of spermatozoa

0 ) . | n " A "y a a
0 14" 1 3 5 7 o 14 A 3 5 7
Day of storage
Fig. 45. Time-related changes in viability (1) and
motility (2) of acrosome-reactedgoat spermatozoa
during the storage at 4°C in different diluents.
®; CG diluent, 4a; ECG diluent, M; ECG-catalase

diluent.
°Immediately after cooling to 4°C.

%o
REREORMICLEZ>TH. ChoDERKTH. TOEHMEL. 37TCIcMBL %
BEEBETTHELAEY. HTOEERB LU RKRIEOEEIZ D W TIFTo R EE
(B2EBIH) KIDHEPOE., 2B, Boh EEBHTES JCEERTERALH
LEDS . SESHETV, DuncanD B EREROIc L - T BHFEAHR. BHEIEMS
SURRBEAB L TEDHENERELE, 2. NLARY—F AP (B2EHE2H) &2
IDBHTFRABIOVWT ORI LA, TRCOERRK IS\ TS O T 29 0 B
B, EERTHIZELCRBLSCHARLE, BTRAVRDONEZNFORHEE LU
HTRANTIESZ) ORHBARFROREN%. REARMBICRARBHAZ L
BUAZOFEREWER. Thfh x?BEB LU DuncanD ZEREE?*?* TIT- %=,

n. # %R _
4 CHRREORR . AARBFELEFOEFRMTR. HSHOHFVERE B KEF
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Table 26. Time-related changes in the A OEFEHTC. 2OKRKEIVES
ability to penetrate zona-free hamster
eggs of acrosome-reacted goat spermatozoa BT Thol. COXSLBETFRAE%L
during the storage at 4°C in ECG-catalase
diluent (n=6). BEHT S ZABEHRNIZIEWT39.5CT 2K
No. of eggs Average no. A4 FaR—bLEEZA. £EH
penetrated/ of sperm in
Day of no. examined penetrated FEEIHTOBICETULEZY, FOIEFE
storage (%] eggs ’
AIRTBREERRZEZLE, F
02 136/136[100.0] 4.4
. AR EFORN8ENEHE T
1 27/161[16.8] 1.1
Tho7%e COEODBRBRIEETFR
3 or 4 4/54[7.4] 1.0 : :
RlAEACIZHHLTREL -,
b or 7 0/39([0.0] -

4 CREMBHORBRISHETFOE
B A VA it BEEOBEMEL L RE L

WE(Fig. 45) ABHMTER. AR
WOBBICHN B . 4 CAQRMBIMFIc» 2D ETL, 4 CHEHETIX. BHAOD
BDL/2~1/3020~30% E R o7, £7:. TOROREME TS EFHFEGHR 2 B
FL. BETHERRBHTOEOKI/TON%FEL 2o BE. WTROBERRE
CBEWTY, HREBICB I3 EERTIEORABREERDERE Do, —F . BEHHEOD
BRAEREZ. ZRBOEHICL->TELRD . CCHEEECGHETIE. RESHETEHRE FIX
BEAERDONABDoEN . By 5 —VHEMEGETIX. FETHHTOERRTFOKX
EAVEBETFTHo 2o BB, TNTORMEICBW T, CCHLECCROERBFED
MIcHBZRRDPo =N (HENY S — L EMECCHEOBMOEREETH oL, £ E
CCE DY 5 —CRMECCIEMDEIX. RESHEHL7THETREETSH - .

Kz, ARG BEARERO VT FM T2 EWHRENLARY —HFICBEBL. 5 EM
A FaxX—bLEDL, BRARELZFANEZE R (Table 26) . ERICHWAELGHEOEHN
BRENLAZRY —HFOTRTCTYFEFOBANBRO ST, FHEAKFRIZ4AET
Bok, $- . HYT—CHRMEGHHIIBEWT4°CTLIHMBEU3 $EIZ4AAMEEL
EYX¥EGRISE T+ BNERENAXY T ICEBLESE HTRANTEIL16.8
%(27/161) B EUT.4%(4/50) 2D . WFLAD DBARTFRIZZR TR 1B X TL.0
HeBok, LAL, 632 7THMEELEETTIR. NP OBTRARLRDS
nzdok,



Table 27. Effect of addition of imidazole

(20 mM) to the fertilizing medium® on the
ability to penetrate zona-free hamster eggs

of acrosome-reacted goat spermatozoa stored

for 1 day at 4°C in ECG-catalase diluent (n=5).

No. of eggs Average no.
With(+) or penetrated/ of sperm in
without(-) no. examined penetrated
imidazole [%] eggs
- 15/50[30.0] 1.1
+ 25/53[47.2] 1.4

1B0 medium containing 3 mg/ml BSA.

& iz 7=(Table 27),
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Xz, 4CHRRRALEY %
BRIGHFOBUBREN LR Y —
FADERARH I A 27—
BHEML %D o 208 DR T2 AN
FE1230.0% (15/50) T . FHEA
BFRIEFL.IEThE =N A5V —
WEEMT 3. ChodfElixe d
CERL. BTPRANTFERL.2%
(25/53) 12 . FHEAR TR S 4MH

FEREOBES. APRLFELAREZOAB TR, EFEBFEHRRIHNOBTEDIT LA
EITRTIHVEBREEZRBIL. FHBETEOSORTFABEHAVWAENLRAY —-FT X MO
ROI0.0%DHEFRAMFEL22HOFEHBARTFRIPBONE, COLI2EERD
BTaABL2A4CETCRALAELZA A ERFELEIRBTFRRIZINETRH24% L H20%
CETETLE, DWT. ZO4CHABFAREZ 7V —NVIEMELZITERMOKE
TAMI—ESI3VWREALISETCHES L. MBEBOLESE. EIBIUEHERE
NLAY —BFANDBAREZFAREER. MRBZOEERIFELEHRTFER. 7Y tvu—
NWOHERLHEEFECZrPDDBLELILETL, ThTh2.3~9.6% 20.0~5.0%Th >
Eo 372, WFNOEHATHELEZBTRABIRBWI D, EHHRENLZAY —FFAOD

BTEAZELZDBREZ - ~(Table 28),
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YH¥RUERDBFEINCOEHTIEBWELRS., TOEFXREOSKHRETL/A~L/SICET
BETL. EPHELRRATIETELALRDNE (B4EB3H) . LrArL. FHOER
LEZBWIYFRUBRBETFA24CICHALTIRET I FREGTOFEBIUTCNSY 5~
YTOEEIZLIPDOD R RETHEHTHUTORBRIEHFIEFLTWE, $E5. B
B N7 YIRERVWAERBCHRPHAL2ECFTRBECHR) FTHREREL &5
. RESHETEHMERFILALEDREY, ChoZ2HIcECHFRBE (DY S —YHE
MECCHR) P TR, RETHHTEERFOARBIVEHRELAL L, HEPHETFORE
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Table 28. Viability, motility and the ability to penetrate zona-free
hamster eggs of acrosome-reacted goat spermatozoa frozen-thawed in
ECG-catalase diluent with (8%) or without glycerol by the straw method
(n=3) or the pellet method (n=1).

No. of eggs Average no.
%[s.e.] %Z[s.e.] penetrated/ of sperm in
Freezing of live of motile no. examined? penetrated
Treatment Method sperm? sperm® [%] eggs?
Control? - 81.0[2.0] 53.3[5.4] 96/96[100.0] 2.2
Freeze-thawing Straw 4.1[0.5] 1.6[1.4] 0/45[0.0] -
without glycerol Pellet 2.3 0.0 0/21[0.0] -
Freeze-thawing Straw 9.6[0.8] 5.0[0.0] 0/46[0.0] -
with glycerol Pellet 5.1 0.0 0/22[0.0] -

*Immediately after incubation for inducing the acrosome reaction.
2Examined by a trypan blue-Giemsa method.

SExamined under light microscope (x400) at 37°C.

4Examined by a hamster test.

EHBEICHLTEBWAREDRZEITDIELPREINTIVTORIR, Y. T¥9. ¥
FLELYIREDELDREORBTOREFFRBIRESEMEIATWEI Y, HFRBICHE
ZEMT L. WEPOFEER7 I /BB FICEIDRBShTHEBILKREZEL. BT
DORFHPHEBLHET 272D, BFOEHHRIRFHRBPICHRLAZETIZEELPA TN
B4, ETT. VYRR T YO FORFLCBVWTR. IESGEARRBICER
ERFREDHET DAY —EE2HEMLT. BFOEHHOHELZBHLELTWS, FHR.
SURGFTEABRZ2T2baP> FER Y FHEBFEAHVWERFEZERICOWT., CGHEF
& BECCHEP T, SHWKHY T —VFYERERMECCEFTHRDIIHFTINEZZLZBDTNWS
B, RBRIBETRBWID, HELIY T FYA2ECHFRBELZAWTALCERRELRT
ZO2E. Y¥EBRIBETFTOLEHFH L EHHRIHRIRWHBRFIR IO E,
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OBAGEIZ. bIL3IFHTERbhEY (PFL4EFE3H) . COBEPLHADZ L. YFE
BRIGHEFOHFAOBAGRIZ. BF2EERREICEL CRED 2D OHHEERF X
BZEPHELERSE,
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