Y ZXDEE - PIEMBREESELr S I NI eET7IILOCEBOE & 1%E

FEWE - HA R
CERL194E12H 20 H 2 A%)

E=3

< ZADOWE - JIEHRE AR (COC) oAwsShaseTa vEBORE#HA ELISAETHRIB L7, 7. 7 Vo V@
HEWEHELZZ COCIZOWT, b7V YEBOSWEEZIET S L &b, WO W CTIZBIIEDO K & & LiEFi%RO%
W1 ZROBEEZLEL, COChLAWENL LT LT VEOFHIIEDO KX SIZHEZTHHABIUHINEORE S T2
OB & OEBROAEEE WS Lz,

e7on CEEIE. BRI A S ERIE % O COC 7 H I3 S h o 7275, HiE#% 148 o COC Tid 1 & 72 1 8.40ng
WaEhs, 72, e7 v rBEREHESTAEHOSH 54 X F Ly X)) 720y (MU) TULELZCOC TIX. 1MdH 7
0352ng DTNV E VEESHEH I NIZDS, ZORIIHED COC D654ng ICHRTHEIZ AL 572,

—7J5. BHIREIZ. IR COC 2 BT 2 PRI TIZFEI T548 um & - 7245, MU MLE L 72 COC 12 B 2 I BB TId A
BINEL, 436um THolze Ty BRBOZRERIE, MULE L7 COCIZBIT 2UIEEHIIE (822%) & HiEo COC 2k
FBIRRERINE (88.6%) & DM TTHIEZ: 2o 7245, L2 OMEEIZ, MU MLE L7z COC 28T AT TIZ378% TH 1 |
SRR COC 12 BT 2 IFRERINE D 16.1% IR THEIZE A 5 720

U EDOKRENPS, COChLMINse T rBIZII RO RINEDOIRICEBLTWS 2 &, T2, IO PN

EOKE S LR TZMOBEL ORIZIZBEROD L Z EBERETNE R bz,
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F—T— R I=yA, L REMIREAAR. e v SR IR SRS

PRORE (X, S EERIIE O MIBIE & B ORI H 5 BT, &
W, PRIREDO R & S LB OL K TR OB &L ORI
BRDOHH T ENTHTHEENTWS (Funahashi 5, 1994;
Wang 5 , 1998; Kitagawa & Niimura, 2006), — /. SiEEHING
OEEECIE, IR TIRe T v SR OB Y V80 g
7% (Talbot & Dicarlantonio, 1984; Dandekar & Talbot, 1992;
Talbot & Dandekar, 2003). HEJR % CTIXINE 5 5 O 5w »°
(Kapur & Johnson, 1985, 1986; Buhi & ,1993, 1997, 2000). =%
BRI ERBRONEWAD (Szollosi, 1967; Gulyas, 1980; Sun,
2003; Talbot & Dandekar, 2003). =N ZFENAFFET 5 T & B3
bNTWwW5b, ZhH5ohThe o Yz, KELEICHRE
THRUESHLI LD, FIIEICHAET e T Ve fBIE K
ZWIRL . PRIMEOIE RIS B EZRIZLTVwEEEZLNTYS
(Talbot & Dndekar, 2003), —#1Z, BHIBMEDIER I E % F
TEEZLNTVWAET LT Vg, S - SRRHIREE AR
(COC) M ENTZDDTHAH) &EZ LN TWA (Talbot
L Dicarlantonio, 1984), Salustri & (1992) %, Hi:REIfz T
FEEZL-eT Ve Y BOWUEF Y PEAWT, YT AD
COCHmisrerTrarygorrillE L Twb, TRITX
% &, PMSG VES % 48 W IS HR RN AL 2 SR L 72 EE D
COC 2 Hige 7hu yBRITME S N o 7245 hCG EFTE
15 KB L U5 #81% 15 Ko COC Tid, ZhZh 125
l14dH iz d2ngp 7o yEFEHEIN-E WS, L
LZNFTIZ, COChomwhdnizt 7 ol i
OPFRIIEDILRIZE 2 B2 LT L0089 o iEs L2
BlIAR LNV,

AWfFeiZ, B EEEBROT T AD COCIZOPWT, b7

va CBOS R ESA ELISA B CTHELZ D TH S, %
7o e 7V VBOEREHETLIMETH D 4 AF VT v
N1 7 8 ¥y (MU) (Nakamura & ,1995,1997; Itano, 2004;
Kakizaki &, 2004) THLE L7z COCIZoWTheTiu Vi
OHWERMUET S L E DT, MUAE L7 COCIZBITHH
HHROEREORE SEHZE L. COC 5T s Tu
CEEHIEEIE ORI E DK & SIEBE RITTONE ) 2%
WE L72bDTHb, 512, MUME L THIIEO K X £ 28
AL U7 U BRI U CE R T2 O B % F-_. PHRRE
DORESELRKTZHOEE L OBBLIFETHRF L DT
H5bo

MBS UHE
i

BeakE & LT, PMSG (¥ — A v 2 &, Ziho— L3
5 AT & BEIEPTEST L 72 ICR RIKHUME~ 7 2 B X ORISR HED
B~ AR L7 v ADFFIL 24CICHE L 7-E
PITITV, TR 4 B SR 6 B To 14 B & L7z,
COC MM L 1E&E
COChrbipmsnhse T vyBEALNET L2012,
PMSG {54 % 48 BB BLIRIN L A & COC Z $RELL 720 $RIL
L7z COC 2. 20 52D 7 NV — 71250 .60 ul » TYH i (&
H&, 197D I ARz, TYH IZ AN 20 D COC » 7L —
TOWL DO, e e YBOKE E T - 20C THR R
L7zo T2 BWEHBO COChLpmshberive e
MWET S22, 60ul ® TYHHEIZ AN 201D COC 7
N—TDNLDh%, 37C T CO5%. 22 95%DZHM T T 14

B RPNy SRS S
R R AT
* %% © niimura@agr.niigata-u.ac.jp
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BERIRE 2 L 72 BB O COC B LUK #EIE, e 7 va Vg
DK T - 20C THHRRAE L 720

—J. e YBERSHES N COCIZBITbe TV
O YO S NI O BINEO K& S 2 ET 5
72012, PMSG 7E5T 48 I BN HIRIRI A S I L 72 COC20
%, 025mM ® MU (FIGH3E) 2 & & 60ul ® TYHHED
Fay FHT, 37C T CO5%. 225 95% DXA T T 14 K¢ [
¥R L, MUK, 52 L® DMSO ICER L, LitoiksE
%2 X)) ICTYHW CTAHM L7z R E LT 01% D
DMSO % & TYH ) T 14 R[5 38 L 72 COC & 72, %o ks,
e7a BoSswmEEFIET L0, BEREO Ry 70
W E 20 > COC & & 12— 20T THURBRAE L 725
7O EBOBRE

e7va oM. BER O COC, Bk 14 Ko
COC. %5 T2 MU THLE L 72 COC L ZoxtiRo COC = &
LI EIIT DO W T, Kongtawelert & Ghosh (1990) @ )12
#7288 ELISA HRIC X o THT o 720 Tb B, 967 2 VD
XV —TFXr 274247 FL—1 (Nunc Co, Denmark) 2.
25ug/ml DiEEO e 7va v (MP Biomedicals, Inc, USA)
KW 17 V2100 p 1 $¥2oMA . HET—HiFE L.
—WpiEER, [ 2/ FTL— b 7ro ryBKEREPIET, &
w7 )% 0.05%D Tween 20 (F1IyGHiEE) % &2 PBS (Dulbecco
L Vogt, 1954) (PBS-Tween 20) T3 [k L72e KWT 1%
@ BSA (Sigma Chemical Co, USA) % & PBS (BSA-PBS)
Z, 17z iZ100ul $¥2oMz2T37TCTLEMA ¥ F2xX—
b L72%%. BSA-PBS #¥ 7T, &7 = )% PBS-Tween 20 T5
\IPEE L. RS/,

—J. — 20C THAERAE L2 &M COC & &t TYH i3,
B, 1,500rpm T 10 @G L. RiEZRIL € TYH %
T3HEICHML7Ze TNHDOEFEOMPFEEB I e 7 v v
% 1ml ® TYH # A2 0. 156, 313, 625, 125, 250, 50.0 B
FO1000ng HHEEHRZNZFI60 1] 12y Iml 12 0.7ug
CAFrEE#Z LT v Y EBREY v os B (bR TE)
ZETKEN 60 4l Z A 37C T 90 43 UL 8720 IRWT,
KR zEzA L 7L =1 DK 2 VIZ100 u 1 $2%ML,
JTCTLIMEMA Y FaN—FL7o £V Fax— 1, FUSHE
2T, K7 V% PBS-Tween 20 TS5 RIEkHE L2 T
D7 xIVIZ, 1:5000 FERLZTVHYRRAT 77 —EHE
7 ¥ ¥ ¥ (Sigma Chemical Co.) # 17 = VIZ 100 ul $2M %\
JTCTIMMA Y FaxX= L7z £ Fax=1h TILA
VERRATZ 7 —F¥RETEY V2T, &7 V% PBS
Tween 20 T5 \IFEE L72e RWT, SEAIFETH 5 pNPP
(Sigma Chemical Co.) #%& ™7 = )WIZ 100 ul 2% ML, 37C
THRID &7, 1540, 02M @ NaOH80 ul & %7 = VIR
mLTnzEREsE, 4 707 — M) —%— (BIO-RAD,
USA) #HWT, 405nm OWLEZHIE L7,

b 7vn gL, BLER TR S N OGREE D  BL el A
&, ZoM#HICCOCZ2E&L TYHIR THONLEER H
TIEDTRD 2,

DNEHREE DESIED K & S DBEIE

025mM ® MU % & TYH # T 14 Re[#i353# L 72 COC. B
JOMUZ&ET LW TYHW T 14 REFERE L 720 o COC i,
01%»e7ru=4¥%—+¥¥ (Sigma Chemical Co) %#&t TYH
WARE L. €y MRIEIC X 0 IR E BH o 5P 4 % B
F U720 VAL 2 B L2200 B 2 2R DA SR THRIEE L,
HIBERZHH L7220, bR L IO A % 5%

AL BAIR LHECHE s TR OEE, EIW ONE
EHMER ZNZIOLHEBME T T A 70 A =5 — 2 v Till
EL. FINEDORE S RDI,

Cytoplasm

PS

--- A2 -p
<--- B2 ----»
«----- c2 ------ >

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.l. Calculation method of the size of each part in mouse
oocyte

R 245

MR OLRETZROFEEBIZT 572912, 025mM @
MU # &t TYH T 14 BifI3# L2 COC. BXUMU 2 4&
TV TYHH T 14 BRI L7220 B COCiE, 01% Dk
7 V1 =% —¥ (Sigma Chemical Co.) # &t TYHHIZEIE L.
YRy MEMEIC X Y IR B oI A2 B Lz, iR
MR % B2 L 7-OPFERIG % SEARBRMEBE CRIZE L. &5 1 iR R i
WL D T b b L7200 A 2 85 L. —H.
TR DR T- 2 T 572012, ICR RIESHE~ 7 2
OREEERRE2 OB THARY L, TYHEH T, 37CT
172w L 15 BRRIRTEE 38 U M R LE # i L 720 R\ T,
WETIES2 X 1008, ml 2% 5 &I TYHHRCTHRL 72,
AANZHEE. LR ORI L -0 % . ERRIRE R TGS
W10l D> Fay AL, 37C T 12 BB L Tir o 72
FiT & & I 12 BB L2k, IR 2 b2 Bisi©
B L, MBEIC 2 ORI T 5 b O % Bl 124500
FERIAR. ML I 3L ORI FRES 5202 LR T%
FEIN BRI & I L7z,
fhEHnig

BRI LT LRI, Tab bR LT
T RIS 2 BB X OS2 129 2 Bl o et i i
PREEER, b7V VBOGWER X UCHINEOKRE X2
B9 5 Bl OFEHLBLZ X t Mg F R E R W,
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1. COCPrRmdde7IIOBOE

FT1IIRLAZ X I, PMSG 5% 48 B IRIN AL 2~ &
BRLZEZO COChbide o yERIZMIBE SN o 72
A%, BiRER 14 BTk, COC 1720 840ng D 71
yﬁ?ﬁi*ﬁﬂjéhf:o

T/ MU E EBICHELACOCIZBWT, 1MdHA0
352ng D 7 u YEEDSKH Sz As, MU MLE L7z COC 2%
W L7ze7ne YRR RO COC 04w Tdh 5 6.54ng
CHRTHEII e h o7,

Table 1. The amount of hyaluronic acid secreted by mouse
cumulus-oocyte complexes

Cumulus-oocyte complexes ng/Cumulus-oocyte complex

Cultured for 0 hr ND '
Cultured for 14 hrs 840 + 046"
Cultured for 14 hrs in the medium without MU 6.54 + 0.59°
Cultured for 14 hrs in the medium with 0.25mM MU 352 = 033

TND: Not detected.

"TValues are expressed as mean + S.E. from three replicates.
Values with different superscripts in the same column in
each experimental lot are significantly different (p<0.05).

2. MUSLE L /= COC (25T 250 MR D R FhER & EERRED
K&

025mM ® MU & & $ICKFE L7 COCIZB W T, JiaHilg
DEHAFIL666% TH . D COCIZBIT 5 IREHE D
86.0% ICHRTHEIME»r 572 (R2) —FH. MUME L7
COCIZB T NI OEINEIE 436 umBH Y. MU & F
BRWEERH CTRE L - HoIN MO 548 um ICHRTH
BINED ol (R2),

Table 2. The rate of maturation and the size of perivitelline
space in mouse oocytes cultured in the medium
containing MU

Concentration No. of oocytes ~ No. (% ) of oocytes Size of perivitelline

of MU (mM) cultured matured space (um)
0 43 37(86.0)" 548 + 025"
0.25 45 30(66.6)" 436 =017 °
T Mean = SE.

Values with different superscripts in the same column are
significantly different (p<0.05).

3. MUMLEL % COC I 5} 3 SIBRROBHE & SHTE
i

MU AL L 72 COC 123513 % BRI RERIE O 4 513 82.2% T

0\ KIOSIEIILD 886% & % 4o 72, SR T M

12378% TH Y. NEOIFAIBD 161% ICHNTHEILH

mot: (®3),

Table 3. The rates of fertilization and polyspermy in mouse
oocytes cultured in the medium containing MU

Concentration No. of oocytes  No. (%) of fertilized No. (% ) of
of MU (mM) inseminated oocytes polyspermic
oocytes
0 35 31(88.6)" 5(16.1)°
0.25 45 37(82.2)" 14(37.8)°

Values with different superscripts in the same column are
significantly different (p<0.05).

# =

B RN TCERER L - 70 Y BOWES v M EHW
Ty Y7 ADCOCHmsTrerra ygormzfllEg L7z
Salustri & (1992) 12 & % &, PMSG 73§+ # 48 W i 12 W AR P
A SR L -EFED COC bk 7o YERIZMH Shi
Mo 7275 hCG g 15 B 3B & OV538# 15 i o COC T
X, TRZENR LIPS 114 H B\ id 42ng D 7T v EEHIH
HEhtw), L2ALINTETIZ. COChLamEIhse
Tra rEEEHEL TWA DX Salustri & (1992) OATH
Z)O

AWFFEIIB VT, 7 ADEEEFT D COC % b WK ##% 14
o COC 122w, Salustri & (1992) & 1357 72k,
T4bbiEa ELIZA B2 HwTe 7ra VRO sE %2 illE
L7zo ZORER, BRI A SHINEH DO COC »Hlde 7V
O YBIIHRI SN o 728, BEER 14RO COC 51k
840ng DTN YA E Nz T oK FIX. Salustri 5
(1992) DR EITIZFAHETH o720 —HAMEIZBNWT, b
T Y BOEEEERTH S MU TRE L 72 COC H35 L
e7na YERORIE 352ng TH Y WHED COC 235 L7z
654ng L LI L THERBEICA LW EEID STz 6o T,
R L7 COC b Ihze 7 oo v ik, COCHAEKL
THWMLTZLDTHE I EH) hbhiz,

—HC, BIIEOIL RIS R T EEZ LR TSR T
va rEEiZ. COC DI MM TAK - 4 S, BB o
FAIREICRATZ2DOTHAH) & EZ LN TS, L L, Ik
A CERK - i Sh-e 7a LR, SRR o BIREE o
WRIEHEZ R 2L TV E00E) PIEARYTH B, KRS
BWT, MUMLE L7z COCIZBIT 5 IR0 FIRIE D K &
EEFUL THBOIMEHED S o L L, COC 754k
BN e 7o s RO BRI DL RIS &2 R L
TWVBEONE) PERF Lz, ZORE. MUMLE L7 COC
BT IR OPHINEIE. RO COCIZBITH b DIk
NRTCEEIWNECZ EDHEIO ST, $Eo T, COC 2355k
TAHe T IR ISR &S 2 B2 LT
Wb ZENPREENT,

—J., e7va CBEKREEZD 1 > THSH HAS3 O mRNA
257 % OIVEEIIBIC A FET A 2 & (Kimura 5, 2002). T 72,
EREHR LT —ETNLARY—D COC DY R %
e d 2 &, EOWHE X, UIEMEK B X YN AL & PRYREE
WIEA S NAS EWFICRASN o722 &0 5, PHIPRE
oeTiva YEBIZINBHMERETH S Z EDREBEENTVS
(Kan, 1990) o AWFZETIE. JREMAE E & I RMAL b —i%
WMUMELTWLOT, SIRMRICe T va YEEDO AR -
SWRERH oL LTH, IEMBE &S ICHRMiTcoe T
e YBROEKE WS HESN, EEE L THEINEI/NEL
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TolelldEZbNT,

512, MU MLE L THHIIEEDS/IN S £ 72 o 72 IR BEHIIE L S5EHS
T 5L, ZRETZRBOEER ROINEEHIIE D b DIZHRTH
BICEHWI IO bz, PIIEORE & LR H DL K
T ZHOEEL OMICIEROH B Z LN T & TREIRTWY
%75 (Funahashi &, 1994; Wang &, 1998; Kitagawa & Niimura,
2006). ARFFEDOIEEN S, 77 USNOEYW ORI T,
BFUREO K & & LB OL KT 2R OWE & OIZIZERD
HHEIENEZ BN,
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The Amount and the Role of Hyaluronic Acid Secreted by
Mouse Cumulus-Oocyte Complexes

Sayaka UENO! and Sueo NIIMURA?Z*

(Received December 20, 2007)

Summary

Using competitive enzyme linked immunosorbent assay (ELISA), the amount of hyaluronic acid secreted by mouse
cumulus-oocyte complexes (COCs) was examined. The size of perivitelline space and the incidence of polyspermy in mouse
oocytes of COCs treated with 4-methylumbelliferone (MU), an inhibitor of hyaluronic acid synthase, were observed, in order
to examine the role of hyaluronic acid secreted by COCs in the size of perivitelline space of oocytes, and the relationship
between the size of perivitelline space and the incidence of polyspermy of oocytes following insemination.

No hyaluronic acid was detected in COCs collected from antral follicles, while 8.40ng hyaluronic acid was demonstrated
in a COC cultured for 14 hrs. The amount of hyaluronic acid in a COC cultured for 14 hrs with MU was 3.52ng, which was
significantly smaller than 6.54ng in a control COC.

The mean size of perivitelline space of oocytes was significantly smaller in MU-treated COCs (4.36 u m) than in control
COCs (548 um). The fertilization rate of oocytes in MU-treated COCs after insemination (82.2%) did not differ from that in
control COCs (88.6%). However, the incidence of polyspermy in oocytes was significantly higher in MU-treated COCs (37.8%)
than in control COCs (16.1%).

From these results, it was suggested that hyaluronic acid secreted from COCs plays a role in enlargement of
perivitelline space of mouse oocytes, and that there is a relationship between the size of perivitelline space and the incidence
of polyspermy in the mouse.
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