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F—7— 8 7y PRYLINEEL, PRONEOR & &, S FRA DML

AT, PHIREO R & & LSRR ADHE & OBIZIZBIRO
HHIENPEINTVE, Thbb RICTHARET S,
YA, THFBIONL XY — DI T, RPN TREh
L7290 B IS IE X, BHIRIEAS A RIS/ S v & H 12, Bk
DEETRADHENAFEICBVWI EFRHREINL TV D
(Wang 5, 1998; Ueno & Niimura, 2008; Yoshida & Niimura,
2011)0 —75. ORRMENE O PRIRIEE LI, HEBRRIClde 7ov e »
e KON S 28 7 B H (Talbot & Dicarlantonio, 1984;
Dandekar & Talbot, 1992; Talbot & Dandekar, 2003). HEIif%
TRINE DS 05w H (Kapur & Johnson, 1985; Buhi &,
1993, 1997, 2000). =5 I EKER ONEWH (Sun, 2003;
Talbot & Dandekar, 2003). ZNENHFAET AT LV HNT
Wb, ZROSDOHMTLEe T LT VIR, KELSEICEET LM
BRHEI N6, I ET 2T va VR, KElk
WL, FAIEOI RIS ZRIZL TR EEZLNTVS
(Talbot & Dndekar, 2003), F72. & 7h o YERIZIGIBERA %
MESTZIEHOH L EdMENTEBY., FIIEIKE W L,
ZIUAET AT VR Y BEE . SROE T VR YR
B L BT OB E 2 HET A5 LICL > TERHTRAZN
352k E25NTWAS (Vollet & Roth, 1974; Kujawa &
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YUY GHY T LA (WFRBE) 2 100000 HAL & T L
720 RWT,COC %, A% 3 2\ L 5 mm O/NITLRIL A & |
21G OVESEZ WY 1372 10ml © Y ¥ JTWHIERILL 72,
COC &, V) » BB %% i % 8 ¥ i (PBSpH74) (Dulbecco &
Vogt, 1954) THE$%kEL7zo ZDHk. COC % 0.1%D LTIV
o =% —+ (Sigma Chemical Co, MO, USA) % &t PBS I
BRiE L, ¥y MREIC X D IR O B S L CTw 500
EffaZI) v, 2h 50 DO, 10% (v/v) 725l
i (PFF). 10 H47 /ml PMSG (K —* v 7 2, =), 10 ¥
fi7 /ml hCG (FRua—4 > =), 057mM Y A 54 v & &
t» NCSU37 (Petters & Wells, 1993) THm#kis L. #E% 3
ATV F AV THE - AR 2P T 39C T CO5%. A
95% DX T T 44 B3 L 72,
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D OREFEHORINT 500 ul & L,

—7J5. NaCl I JE# KT X g2 bs L e 7 vo VRe
WO ERTH S MU 2RI L7288 THRELZDOICD
WTHBHIIEDO R E S ZBE L. Tbb, FREL TH M
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Ko 245
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VY GAY T A, S0ug/mlAPLTE<A Yy (BIBHEE)
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BLTH o7 BB, BRI OR T ORBIEEZ 1 x10°
i /ml Td 5.

ZHEOER

RS 6 BRI #212, DO # 01% ®» 7 1a 4+ —+ (Sigma Chemical
Co.) % &t PBSICRIE L CEWW 2 B L7z, ZEW 2 B
L 729 EEAIE 1X Hoechst33342 (Sigma Chemical Co.) THefa L,
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7ZP: Zona pellucida, PS: perivitelline space, PB: 1st polar body.

Diameter of cytoplasm (A) = (A1+A2) /2

Inner diameter of zona pellucida (B) = (B1+B2) / 2
Outer diameter of zona pellucida (C) = (C1+C2) / 2
Thickness of zona pellucida = (C—B) / 2

Size of perivitelline space = (B—A) / 2

Fig. 1. Calculation method of the size of each part in oocyte.
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L2 REE (K 3c) OBHIIREIL 402 um TH Y HROY
B (1 3d) @ 469 u m IZHARTHEINE o572,

DREHAR DIEFEHR D ZHEFRADIEE

{5 NaCl iR DR 38 TRy % L 7290 BB 35 £ OF MU ALE L
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LTV WIIREIE D 857% & DRI AE L2 A SN2 o
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L7208 TlE 327% TH 0. o NCSU37 TH# L 72
IR D 51.9% IS AR THRITK 2 o 720 F 72, MU WL L
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N7zA5, SHEMMAIZIZT X CTOIRHIIL CPRIIEDSRD SN b
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PR L, B aEfh 44 BB CIX Py T458um 2 5 720 o
D DO IZBT HEEH 1L, COC THiFE L 72U REMIIL o PRYFIE »
74t (Kitagawa & Niimura, 2006) L DD DTH o720 =
DT ENS. T H IO BRIPIE L, SY MR o A7 HEIZBE b
53, B> THEKRTHEDEEZ LN,

—J. RWFFRICB VT, FHiLE % i L 727 % DO O BRYpIE
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B#RLZ75 DO T, HEOEF OWRE D NaCl % & &
NCSU37 TH#E L 72 DO IZHRTHEICKELS L EEHIT,
MU THLE L 72 DO Tl 3O DO ICHRTEEINESL R
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F7o. RWFRICB VT, SHLE % i L CPHIIEO K& S %
AL 8727 5 GBI O BRSO L AR A DBHEEIZ DWW T
BE L7z, ZORE, ZREE, FMHEBHETHERLZDO D
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KESOPIRIE % A5 2RI . SRR O LR TR A DM
PRV IO W TIEH S 2 TIE % w2S Talbot &
Dandekar (2003) &, PRURIED K & S A2 45 0 G T 0 Jo
N OHE W EE RIZTTOTIE WL EZ TS, T4
b, EIA & U722k 0RO M & @l a5 %12
W KRR ORI & SEATIC 22 D . RETR TR
[l A0 %A 5 (Iwamatsu & Chang, 1972; Bedford 5 ,
1979; Sathananthan & Chen, 1986). fit-> C. PHIVEAS/N X U1F

Table 1. The size of the perivitelline space in denuded porcine oocytes cultured in NCSU37

Hours of culture

No. of oocytes examined

Size of perivitelline space (um)

0 30 063 = 0.10*

8 30 117 = 028

22 30 1.36 = 0.20

32 34 438 + 0.32°

44 56 458 + 0.29°
*Mean = SE.

Values with different superscripts in the same column are significantly different (p<0.05).
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Fig. 2. Perivitelline space of denuded porcine oocytes.

a. No perivitelline space is seen between the plasma
membrane and zona pellucida of an oocyte immediately
after collection from antral follicle.

b. A small perivitelline space (an arrow) is seen in an
oocyte cultured for 22 hrs in NCSU37.

c. A large perivitelline space (an arrow) is seen in an oocyte
cultured for 44 hrs in NCSU37.

U, KT OIRE SN BB O MR & B9 2 B hsHI L
ZHTRAOHEIZLATLZIDOEEZZ 5N TWAS (Talbot
& Dandekar, 2003)o —H4. PHIRPEASIER S 2 & & ZITHFAE
THYURZEReT VA VBORDEMNT 50T, TRHH
YRR BERE & 72 o TR T O YRR O M~ 0 35 fil 2 fHE 5
LDOTIEZVILEEZSNTWS (Dandekar & Talbot, 1992
Talbot & Dandekar, 2003), & 52, e7ha Yk, BEEls
FHETLHEHODL 2L MEFENTVDLDT (Vollet &
Roth, 1974; Kujawa & Tepperman, 1983; Orkin & , 1985). &
NS DSPRINE DK & WIIRHHIIE TR 5 D 2 K5 T2 A DJEEE )
TVHEHO LS IZE 2 57z,

P EOKREN S, BIMEOKE X L LFTRADOHE L DM
WCIZBELRMBROH D Z EDHE I,
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Table 2. The size of the perivitelline space in denuded porcine oocytes cultured in media of different kinds

Kinds of culture media Maturation rate (%) No. of Of)cytes Size of perivitelline space
examined (um)
NCSU37 53.6" (30/56) 30 493 * 020*
Modified NCSU37 with
decreased concentration 56.7* (38/67) 38 6.25 = 0.27°
of NaCl**
NCSUSTwith 025 mM 7 a0 (4399 43 402 + 022"
MU
NCSU37 without MU 519" (42/81) 492 469 + 0.26"
(Control)
*Mean * SE.

** Concentration of NaCl in modified NCSU37 medium was lowered from 108.73 to 61.6 mM.
The oocytes were observed after 44 hrs of culture.
Values with different superscripts in the same column are significantly different (p<0.05).

Fig. 3. Perivitelline space of denuded porcine oocytes cultured for 44 hrs in
media of different kinds.

a. Perivitelline space (an arrow) of oocyte cultured in modified NCSU37 with
decreased concentration of NaCl.

b. Perivitelline space (an arrow) of oocyte cultured in NCSU37.

c. Perivitelline space (an arrow) of oocyte cultured in NCSU37 containing
0.25mM MU.

d. Perivitelline space (an arrow) of oocyte cultured in NCSU37 containing no
MU.
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Table 3. The incidence of fertilization and polyspermy in porcine oocytes matured in media of different kinds

. . No. of oocytes No. (%) of No. (%) of monospermic No. (%) of polyspermic
Kinds of culture media . . ..
inseminated oocytes fertilized oocytes oocytes
NCSU37 63 52(825)* 25(481)° 27(51.9)°
Modified NCSU37 with
decreased concentration 68 55(80.9)* 37(67.3)° 18(32.7)°
of NaCl*
NCSUST with 025 mM 49 37(88.1)° 11(297)" 26(70.3)*
MU
NCSUST without MU 42 42(857)" 22(52.4)° 20(476)"
(Control)

* Concentration of NaCl in modified NCSU37 medium was lowered from 108.73 to 61.6 mM.
Values with different superscripts in the same column in each group of experiments are significantly different (p<0.05).

Fig. 4. Fertilized porcine oocytes matured in NCSU37 (a) and NCSU37 containing 0.25mM MU (b).
a. A monospermic oocyte with two pronuclei (arrows) in the cytoplasm.
b. A polyspermic oocyte with three pronuclei (arrows) in the cytoplasm.
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Size of the Perivitelline Space of Denuded Porcine Oocytes and Incidence of
Polyspermy following Insemination

Yukihiro JINBO! and Sueo NIIMURAZ2*

(Received July 1, 2012)

Summary

The size of the perivitelline space was measured in porcine oocytes without cumulus cells (DOs) cultured in NCSU37. In
addition, the size of the perivitelline space of DOs cultured in modified NCSU37 with decreased concentration of NaCl and
those cultured in NCSU37 containing 4-methylumbelliferone (MU), an inhibitor of hyaluronic acid synthase, was observed.
The incidence of polyspermy in DOs matured in NCSU37, modified NCSU37, and NCSU37 containing MU following
insemination was also examined, in order to ascertain a relationship between the size of the perivitelline space and the
incidence of polyspermy.

The perivitelline space could barely be seen in 70 % (21/30) of oocytes immediately after collection from antral follicles
and could not be seen in 30 % of the oocytes. The mean size of the perivitelline space was 0.63 um in oocytes immediately
after collection from antral follicles and significantly increased to 4.38 and 4.58 um at 32 and 44 hrs after culture.

In DOs matured in modified NCSU37 with decreased concentration of NaCl, the size of perivitelline space (6.25 um) was
significantly larger than 4.93 um in DOs cultured in NCSU37. The size of perivitelline space was significantly smaller in DOs
cultured in NCSU37 containing MU (4.02 um) than in those cultured in NCSU37 without MU (4.69 um).

DOs matured in NCSU37, modified NCSU37 with decreased concentration of NaCl, NCSU37 containing MU, NSCU37 containing
no MU showed the maturation rate of 53.6, 56.7, 47.8 and 51.9% , respectively, and the fertilization rate after insemination of
825, 80.9, 83.1 and 85.7% , respectively. There were no differences in either the maturation rate or the fertilization rate seen
among these four culture media. On the other hand, the incidence of polyspermy of DOs matured in modified NCSU37 with
decreased concentration of NaCl was 32.7 % , which was significantly lower than 51.9 % of DOs matured in NCSU37. The
incidence of polyspermy was significantly higher in DOs matured in NCSU37 containing MU (70.3 % ) than in control DOs
matured in NCSU37 without MU (47.6 % ).

From these findings, it was confirmed that the higher incidence of polyspermy is closely related to the smaller
perivitelline space in porcine oocytes.

Bull. Facul.Agric. Niigata Univ., 65(1):23-30, 2012
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