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The use of zona-free hamster eggs as a test-system for the assessment
of sperm fertilizing ability

C. I. Kim

College of Agriculture, Kangweon National University
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Table 1.

Chronology of zona-free hamster egg work for analysis of foreign sperm fertilizing ability

Investigator

Sperm source

Sperm preparation

Preparation of zona
{ree hamster eggs

Yanagimachi,
1972

Hanada &
Chang, 1972

Hanada &
Chang, 1976

Yanagimachi
et al, 1976

Barros &
Herrera, 1977

Imai et al,
1977

Imai et al,
1980

Hanada &
Nagase, 1980

Kim et al,
1980

Kim, 1981

Guinear pig,
Cauda epididymis

Mouse, cauda
epididymis; rat,
vas deferens &
cauda

Rat & Mouse,
cauda epididymis

Human, ejaculated
spermatozoa

Guinea pig, )
cauda epididymis

Boar, ejaculated
spermatozoa

Boar, ejaculated
spermatozoa

Bull & Boar,
ejaculated

Goat, ejaculated
spermatozoa

Goat, ejaculated

Incubated with BWW medium
for 14—18 hr at 37°C in CO,
incukator (3% CO, in air)

Incubated for 1—12 hr in
Tyrode’s medium with body
{luié¢ in CO, incubator

Incubated for 1—9 hr with
m-KRB medium in CO,
incubator

Washed three times, incubated
for up to 7.5 hr with BWW
medium in either air or 5%
CO, in air.

Washed twice, incubated for
4—10 hr with m-KRB in CO,
incubator or uterus and oviduct
isolated from maturing gilt.

Incubated for 5 hr with m-
KRB medium in CO, incubator
or uterus isolated from
maturing gilt.

Washed twice, incubated for 4.5
hr with BWW in CO, incubator
or 1—6 hr uterus isolated from
maturing rabbit.

Vashed twice, incubabated for
5 hr with m-KRB in CO,
incubatoror uterus and oviduct
isolated from maturing gilt

Idcubated for 5 hr in uterus

Super o‘ ulated eggs in cumulus;
0.2% hyaluronidase to disperse
cumulus cells, ¢.29% pronase to
dissolve zona pellucida for 3 mina

Superovulated eggs in cumulus;
(.1% hyaluronidase, 0.1%
trypsin for 2—5 min.

Superovulated eggs in cumulus;
0.1% hyaluronidase, 0.1%
t-yvpsin for 4—6 min,
Superovulated eggs in cumulus;
0.1% hyaluronidase, 0.1%
trypsin for 2—3 min

Superovulated eggs in cumulus
0.1% hyaluronidase, 0.1%
trypsin in BMOC-2 medlum

Superovulated eggs in cumulus;
0.1% hyaluronidase, 0.1%
trypsin for 2—5 min.

Superoviulatedeggs in cumulus;
0.1% hyaluronidase, 0.1%
trypsin for 2—5 min

Superovulated eggs id cumulus;
0.1% hyaluronidase, 0.1%
trypsin for 2—5 min.

Superovulated eggs in cumulus;

spermatozoa isolated from maturing 0.1% hyaluroniase, 0.1%
rabbit trypsin for 2—5 min
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Al A AE d5¢ AR S WAl rEa e B Ela AAe] A3 MIEHE
o= AA" BE FETe S=u A4 hamster T3 (Postestrus discharge)& -Bvjsl+= ERS% ZH=v
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EA s el Ade] oA EEW(IDL 247 A ol o1&} Aol = oiukdr FITE  FIFTo] R
w75 | ok Ao Paraffin oil® #HE ebastx 22
#l oF7] (CO, incubator ; 37°C, 5% CO, in air) wif postestrus discharger} 2] 5= & o 34 PMSE

4 %E “;l E=d
1,

hamster% 4089

£ HYPA A Fol A&
BA% Bx3x hamster JiFo) HEfH

AR A FE

whE-5he

4 K T E
i

FALE 3 48~524) 7 744 o2 HCGE

Zastd S

HEEd < 9l+h (Hanada & Chang,
1972 ; Imai et al., 1977 ; Kim et al.,

1980)



Sperg processing Teg processing
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L. 1. Superovulzte by injecting AS (25 iu) on day
1. Collect sperm and determine voldms: P v e ¥y If’ PMS (25 iw) ’
) 1, HCG (25 ) oun day 3

Collect cggs in camulus from oviduct 15—17 hr
- after 1ICG treatment and disperse in hyalurenid-
ase(s S 10mim

o ' e

2. Wash eggs by trans{er in niediun

2. Wash 2X by suspension in 10ml m-KRB and
centrifugation at 500g for 10 min

|
9. Remove zoaa pellucida wilh trypsin 2—3 mio)
and wash as Dbefdre

'

4. Transier zona-frez eggs 10 dish willi medium,
under oil for fertilization

' !

[

3. Resuspend sediment in 1—2ml KRB

4. Incubate for 5 hriin genital tract iscluled 0%
{rem rabbit, gile and heifer at 37°C with in
saline solution 5. Inseminate awith sperin and incubwte for 2-—5 o

in CO, incubuter (37°C, 5% COQ, in air)

A | }

5. Ilushout, wash and resuspend spermi with 6. Examice cgeson a siide at 400X for swelling.
m-IRB sperm ‘head and pronucleus in ooplams

Fig. 1. Analysis of goat sperm {ertilizing ability.

_,Gz_



PMSsl HCGH o =gl 201U(Yana-
gimachi, 1969), 251U (Ima‘ et ai, 1977 ; Kim et al,
1980) % 301U (Barros & Herrera, 1977)% Fd &3
Qo A AP ez BiUz wAsl BEIR
BEE 2%+ 9k

PMSel HCGE Hz3 A% hamster (60~120g) =
HCGFALE oF 15~17A 7ol B3 wopgs

2) BB RE

E kAR (cumulus celljell &2 <] BRFHRE hy
aluronidase (0.1~0.2%)7t 27bs ¥ okoll ] 2 X9

FAYE B

ted (3~55) T FHE I Al A xE B AAT
7 il 2e) &4 (proteolyvtic enzyme)A 7F A 7bE
okl &4 FHdlE EM A A ek, 4R

o7 Aol Mokl el IIT FAe Aol A
Az AAsm, AvEA oA e BT
AHEe RKIPTE Adshed A Aste dAAg £
Axm Aag $3¢E AL T 3h ok

0.1% trypsin(Hanada & Chang, 1972) =% 0.2%
pronase (Yanagimachi, 197238 %7 A hamster
BTFe 97 &3 am 5] Al w okl 2
9~33) %7 = 4el o pippeting® EH3H
PIF Folell mdA Beldle =adgel 54844
si1g] AlAs AR A 2Bl ] B A
SR FEEH.

2. Tl =i

hamster JEFo 5734
weel b AT 2
F43rh

hamster, rat, mouse, &7 2 4@ Xz?‘w‘:— J\I
g3 (Chemically defined medium; table 2) =
E‘Wﬁ’@l Uo"g s Alele] AybR ool A °=173

V7 ke zd FHTEE 2542 ’“T 2 o‘/} 4
(t!:)«l —@l(Blacket et al, 1980)% A
ShE Axle W Al A R Q3 oFoy &_"_ =
27 =y 5o Brtsilrz FA-— v RES e
gl o] A &M ko2 FATHF F4L& Ax F
o] =wujslA hamster JiT9} RSk COxMl oF7]
el A Wk F EERHss friAEEME  (phase-
contrast microscope)atell 4 ¥ETS FEAIL e &
BE HEsd FATYES UEE #E It

il oA BT B
FAL A7 Fod FAel

3. IpFel ®RE

D EEs ki

hamsters] FRT-E FEET REZ BTEA &9 ®
e = MR (male & female pronucleus)& $43+
u7 o m A2 F+ Aot BT gA AFd 4
ol FE UERE AarEty] ol¥x HHEGE

Table 2. Chemically defined media used fertilization in vitro

Biggers, Whitten & Toyoda, Yokoyama Bracket Toyoda &
Component Whittingham & Hoshi (1970) Chang
(1971) 1971 (1974
NaCl 95, 59mM 119. 37mM 112.00mM 94.6mM
KCl1 4,78 4.78 4,02 4.78
CaCl, 1.71 1.71 2.25 1.71
KH,PO, 1.19 1.19 — 1.19
NaH,PO, — — 0.83 —
MgSO, 1.19 1.19 — 1.19
MgCl, — — 0.52 —
NaHCO, 25.07 25.07 37.00 25.07
Glucose 5.56 5.56 13.90 5.56
Na pyruvate 0.25 1.00 — 0.55
Na lactate 21.58 20.00 — 21.58
BSA 3mg/ml 10mg/ml 3mg/ml 4mg/ml
Penicillin 100unit/ml 75ug/ml 3lug/ml 75ug/ml
Streptomycin - 50ug/ml — 50ug/ml
pH 7.4—7.5 7.4—7.5 7.8 7.4—7.6
Animal Guinea Pig Mouse Rabbit Rat




FAUR) FHE Mo BelEky 27 2o4
t}.

874 EEL ik Formalin(40% Formaldehyde
100ml, &%< 900m!, NaH,PO,-11,0 4. O0g, Na,HPO,
6.5) el 4~647 AA A AF Ao =g} 5°C
g 3Gz A4 1%E vzAE Tk (Niwa et
al., 1976).

IAF b 32l
Alcohol® F/kstd Zulz 0,2
2 A g

A4 AL 105 ol = 3t Eefg Glycerolig o =
YL dejd ohe <] 44 manicure(nail varnish)
= HAS T ERY mES vl

2) ZHY HE EH

BT RS H} Bpe TEE w4 Sws
= #ERRFIZhormones] fEFIo] 95k of of el

LHe ¥ =% AF#: hormoned] 23] HRRRSRFy
ol fF#Es: IFEARY) Bl (germinal vesicle breakd-
own)7t deldm AL KMSZ  hEi(metaphase
Dol A 2H4 =1 Ee}o} ek Ao #] 124 (Ist polar
body)& wWHEsta A 24 4299 7] (metaphase 1)
S BfE= o 2= ch(Donahue, 1972). w2y 4 <
o Azl AT Ao TR o ste] Heriy

Feor wWxgy,

A e b U4 g A 2hery
=z

Zreka] Heo] i F4195%
25% EFfR Lacmoidygo

4 %7 (anaphase ) 9 #&#i(telophase 1)9 sA =
AA A 2 F4(2nd polar body)e w3z MR
< PRt

TAE Y& AP H et W A =ke]

T, RIS R 2 A2 3Ae hE e 2
1% Ad4A e A dAle A4 2
REHI] B 44 o)
Aol 1 =X 27} 7} WA sk B kYA (partheno-
genesis)®] 97k Qlome Hx wie Huduz
2l 3l T3 2A 7 A=),

ol 3ol = -5 JIF: BEIEIC] BBk (cortical
granules)o] AK=o] sl A=t Mo wow
WK T 5Ao] gl o=z (Suzuki, 1972) =% e ]

Axguo g FiAd
m. #& &
H5Y 428 RFste A Kk F@—

E-J EEFMH?QP TAAA IFAA A=k ezt gp
Fo EHALE WEehE Aol 32 zgan EN2E)

= ZHY RBIITE £47) T gz
A TH & Eohs Ealo] ook,
hamster JiF9] S92 A2 4 71h foldtA &
BRETS A2 wo} giFe BT Qojurne g
FIMHRS] Tolo] olel-e By 55 Ay
Trlo g7 F23 A4 hamster WFE £ fHzA 3=
o] AxHz giry,
oAl 4 Ewloix] hamster SR 3w
BT +435385 455 mEy ORF Rl FHoa
ALA = BHE e A2y o4 ot glo
e e 2 I R I B TEE = £y
2 ¥ Fuko] FH A4 hamster
Ror] £ FEZGA F-
A bt A Foz Mo}
o A 7 hamster OEF
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