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A Study on the Decondensation and Pronucleus Formation of
Sperm Nucleus in the Mouse Oocyte
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To investigate the ability to decondense sperm head penetrated into cytoplasm of the oocytes and the relationship
between this ability and the level of glutatione (GSH) in mouse oocyte at various maturing stages. The fertilizability of
oocytes at various stages of maturation, the decondensation of sperm nucleus and the formation of male pronucleus, were
observed and the levels of GSH were measured in oocyte at same stages. Besides, the relation between fertilizability
and level of GSH in oocyte cytoplasm treated with L-buthionine-S, R-sulfoxmine (L-BSO), the inbitor of biosynthesis
of GSH, was determined. The decondensation of sperm head was not found in GV stage and L-BSO treated oocytes. In
maturing oocytes (GVBD, MI), the decondensation was found, but the formation of male pronucleus was not. The
levels of GSH in oocyte cytoplasm were measured; 2.2 pmol per oocyte in the ovulated and the matured in vitro each,
1.0 pmol in GV intact oocyte, 1.3 pmol in GVBD, and 1.5 pmol in MI phase oocyte. In L-BSO treated oocytes the
levels of GSH were measured 0.08~0.09 pmol per oocyte, slightly lower than GV stage oocyte. In conclusion, GSH in
oocyte is supposed to be synthesized and storaged in cytoplasm during maturation. The failure of decondensation in the
cytoplasm of GV stage and L-BSO treated is suggested that GSH is an essential factor in decondensing the sperm head
and that the a certain level of GSH, more than in GV oocyte cytoplasm, is required in decondensation.
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Fig. 1. Flow chart of experiment

-174 -



lo
tl

Arkes B olz} drle] o) B4 o)L
47 Caoles B-3E7IAT AL Qe A=
UePHI3D - g2} ol Fo] EgFuk-o] AR 24
< ollela F5HY, olnlE dAd<d T glutathione THAF
o] Ao TPo] Y& Ao AlsH).

wehA] WA O Axee) @55 2 AAPEE A
F dE 2UL #I7] AdA U FArt AsHA Fol
olzidt T wd 2 2dEE AVIE Yoty #AE A
719] GSHHE ZAskn 3 2 A7)0l glolxe) e
T8 952 E AR YHoE gl Rur) gt
ollel GSHY AEA YA L-buthjonine S,R-sulfoximine
(L-BSO)E ATgrezxn date] A&aA0) 9lolx GSHe
FAA71E Lotr At 819t (Fig 1).

e
n

;‘L__;]

[o}

ks

e

ME o
1. xe 85

E Aol AR AF (ICR strain)e FHeFojsta QE8ka)
o AT A 35 ABT YRS Ul % 14417 3
10A)7h0] HEE W 2Astn B} Holg FE3) A|usho
ARSI &R el 87 ol pregnant mare's serum gonado-
trophin (PMSG, Sigma) 5 UIE FAIRE F 44~462 |7t 75
a2 AHE dat siEE (Wild, M5) AlopllA] d2igt

HHEE G¥E "y AL A8 FE590ch GVBD, .

MI, MIIAZ1 8 dRb= GVAIZIolA] Fdst Wios 48
8t wiF7] (37°C, 5% CO’ in ai)ol A 5A1ZL 10A13Y, 18~20
AlZF jeF & 83513tk GVBD, MIA)7)9) UALE 8] 9
3k dxpo) wjPA)ZHE Wi F lacmoid B0 FHAE

AR oo, MIA 71 dabe Al 1F90E EQlste) £33

o G in vivo AEIS MM dxbs 49 B o]
pregnant mare's serum gonadotrophin (PMSG, Sigma) 5 UIE F
Atste] pelghs FEsha hCGFAL F 15~1741300) %}
A2 =3 & FADE s v Wz &4 d2%
e £ATe Aoy IR -dTFEFA (oocyst-cumulus com-
plex, OCO)E g3t

FE g DA 0.1% (wiv) hyaluronidase (Sigma)E ¥+
g 2 $A dFALE Bsisich 4z Ede
s5AuA slolx BRI on, AxFe] A JehtbAY
fragment® ZA= AA3IACE A2)8 Y= 5 mg/ml HEPES
(adjusted pH 7.3~7.5), 1 mg/ml9] bovine serum albumin (BSA,
Sigma), 20 ug/ml9] kanamycin©] #7Hg Ca™-Mg~free Hank's
balanced salt solution (HBSS, Gibco)2 &2 &4 &3t &
AR dAE 100~150704 E2ldt wHstA ¥-& pasteur
pipette 0.2 gelel kG 5.6 ul AEZ AAT £ YA
20Tyl A 1~-3A12F F<F dRATH

08 ' 4 0.2nmol GSH

- 0.4 nmol GSH
—&— Sample

07

0.6

0.5

0.4

Absorbamce

0.3
02

0.1

i

0 0.5 1 1.5 2
Time (min)

Fig. 2. Kinetics of microassay of mouse oocyte GSH. Appro-
ximately linear increase in absorbance was observed in standards
and oocyte AA/min in sample -4 A/min per nmol GSH.
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Table 1. GSH levels at various stage of maturation in mouse oocytes cultured with or without L-BSO in vitro

Stage of oocytes
Treatment
GV GVBD MI MIl Ovulated
- 0.1001:0.014 0.135+0.016 0.15310.005 0.2181+0.014
0.22210.014
+ - 0.008+0.001 0.00910.001 0.008+0.001
These data represented as mean (nmol/100 oocytes) £ SEM, n=5
dzte] F5AE AAHA FHule] AALE 0.5% pronase 0.5 ¢
(Sigma)E 37ColA 183+ gtk dd FAS 583517 ' @ -/L-BSO 1
A3l BHAE AFIAE =AY F RAGLE HES wjYY 02 W +/L-BSO

(BWW, Biggers et al.,, 1971) WollA] M&sle] NS #7313
ok AlEE FA4o) BAER EA EHE s8] RS
FETE o] Azl FEAG 2ol 1083 Y4z
(300 g, Minifuge GL, Heraeus Christystd &8-S |73} 1,
@2 AAE igRez PG F Y9} FYsA ke
AlHslich 23] Wl AlAE ARE wlG7] WellA ok
sl AT HESES RSt oRzt Aujaet
AApA o] JZ52] | ml& pasteur pipetteE 528t Makler
counting chammeroll $7 Ax}e] Ak 9} EFAL HB7AsHA
SFAL 2He AL 1.0X10° sperm/mlo] HEE HE )
Axte] 2eg 2A5th AGsxg Fuld Ao ety
50 ulE wlYAH Al (Faleon, 60<15 mm)oll A X3+ & Brinster
(1963)9] o= 2AFd Hzl (Waco, Japan)& 93 1'3&
3 20709] \dAE ol uldr] (37T, 5%, CO, + 95% air)ol 4]
4~5A13F polyspermyE =& T)

Axre} Azt AL A= F DAY (1 acetic acid/3
ethanol, vv)2 2 &7 3213t o] AAZ) & watch glass ¢F
oA 18N8} lacmoid G A4S 1:39] HIEZ 4ojE dE
Bol| A 23 FAEcE FaE dxke F3HAvA (Olym-
pus, CHB)3}oll A Q0= oi3) A=pe dv} 1 &85 AxE
#A ek

4. GSHE Y B85 T

GSHO| AFdAte] 4R %] @2 FHA7E Lol
A5l A 2 AIAIQ) L-buthionine-S,R-sulfoximine (L-BSO)
0.1 mME 7]2ugdo] =of XAt Z+ A5a)7]e 23
2 FF a2n €85 A BAL 9o WHES FYsH
ARt SAA A AAL Student's ttest= 3t o
P<0.05¢1 98 frofsicha 2ok

2 I
1. &Xje] 958 =ef MHyy

BT} LBSOAYZNN BAee] 2253 Aalny

©
—_
[4,]

©
-

0.05

GV GVBD Ml Mil
Stages of Maturation

Concentration of GSH (nmol/100 Oocytes)

o

Fig. 3. The changes of GSH levels at various stages of matura-
tion in mouse oocytes cultured in BWW with or without 0.1
mmol L-BSO in vitro
Values are mean & SEM, n=5. :*: P<0.001.
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