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Studies on In Vitro Fertilization and Development of Bovine
Follicular Oocytes Matured In Vitro

II. Effect of Anti-Cumulus Cell Antibody on In Vitro
Maturation of Bovine Follicular Oocytes

Park, S.P., E.Y. Kim., H.M. Chung., H.D. Park*., J.B. Kim and K.S. Chung
College of Animal Husbandry, Kon-Kuk University

SUMMARY

These experiments were carried out to investigate the effect of rabbit anti-bovine cumulus cell
antibodies on in vitro maturation of bovine follicular oocytes.

Antisera to bovine cumulus cell were produced Japanese Ginat rabbit by repeated immunization
of intact or solubilized bovine cumulus cell and purified by ammonium sulfate precipitation and
Sepharose CL-4B protein-A affinity chromatography. The bovine cumulus cell-specific antibodies
were confirmed by indirect ELISA.

The results obtained in these experiments were summarized as follows :

1. The titer of the antibodies to cumulus cell determined by indirect ELISA using intact or
solubilized bovine cumulus cell coated plates was very high in both intact and solubilized
cumulus cells. Namely, the optical density at 1:12,800 dilution of antibodies was still
significantly higher than that of non-immunized control serum.

2. When the follicular oocytes were treated with antibody to intact cumulus cells, the maturation
rate of cumulus compacted and removed oocytes was ranged 47.6 to 59.19;. These value is
significantly lower(p<0.05) than that(78.8%) of follicular oocytes cultured without the
antibody .

3. The maturation rate of cumulus compacted and removed oocytes treated with antibody to
solubilized cumulus cells was ranged 46.7 to 59.1%, significantly lower (p<0.05) than that (82,
19%) of oocytes cultured in antibody free medium.

From above mentioned results, it could be said that cumulus cells promote nuclear maturation
of follicular oocytes and that the beneficial effect of cumulus cells to the oocyte maturation is

inhibited by the action of antibody to cumulus cells.

*ERENE THRFAS (College of Engineering, Dae-Gu University)



. % &

PRl PRfaell A ks IAdRS = A ik FollA
rEageled HEIPERTS] BEARPE (Metaphase 11)¢] AMel
2 ot Aple] fERE olell (Pincus 9F Enz
1935), W& ARFEel #igEel ofsl, DH‘“C’
o2 EFLE JREIRE R e wiAlell A HE %4“4
¥ WReRE BBl bR KBS 4 ke AR
s]eic} (Edward, 1962 ; Foote ¥} Thibault, 1969 .
Sreenan, 1970 . Hunter, 1972 ; Armstrong, 1939) .

Zeiuh REBIMERIRS aiholld B, A A S
Y 73 HFUERL HEMERTIRC 2 BALShs HiAel
wond (Niwa5, 1976 Thibault, 1977 Leib-
fried 9} Bavister, 1983 Leibfried-Rutledge -,
1987), HEMAAEC 2 HEslriels OREPRe] Wi iT
Wik o ETFAD EHEY ez wmEsz 9
(Cross ¢} Brinster, 1970 : %, 1976 Moor
¢} Trounson, 1977).

olel3l Big-e JpRERe] MREHC) Baig wE
2 gale del #ERESRE ez oA 9l
(Thibault, 1977, Leibfried ¢} Bavister, 1983).

ol2}gl BH-S wRel7) $ldted, IRARINS] HEEHEo)
wilaol Bel® 75 hormone(Critser &, 1986
Lu%, 1987: Utsumig, 1989), HifHiel MHS
( Sanbuissho &+ Threlfall, 1985, Lu%, 1987) =
PP (Kennedy 2+ Donahue, 1969 . Robertson
o} Baker, 1969 Cross® Brinster, 1970. Goto
= 1989 Fukuda®, 1990)5- iRimshad ARk
JRRRORe| 4aFMEREAL BN W SREIRe) NREEE Aol

sl ohs #iE7h ol

= AHIET-S) 73S, I el gp-Fo) I
it ks BRFRch Sddgse] vf &3 (Schroe-
der &+ Eppig, 1984), Jiifmia~} TPE%‘J‘H Bt
srdgol] ol ERAAYS] “hardening”= =
= #@i#s 9lh(DeFelici 9 Siracusa, 1982). °l#
HESe che] PHEAAE7T JplsRe] MBS (RE
geie A Tetet.

ol2l3 S FEREt] $5ted & Tl = 498
iAol el FSRFAREE HiE (Rabbit anti-bovine
agsla, 7S 40N

man,

Niwa

[

cumulus cell antibody)%

Bioll ko] PP ARt IMRIne) fastrsiel al )
T RS Watalelon e o RS Hi

II. ## L ik

1. gEh

DUNEBR-S R () oA B Holstein &
AeAEEE e, PUNEARRE Y 4~ 5fE HE
2] Japanese Giantf#9) HEM-E 75 #itsto] HEs)
st

2, EEK

JRmERe) [k = gErbsig Aside TCM 199
(Gibco Co.)oll Na-pyruvate(0.11g/I)s} Genta-
mycin (0.2mg/ml)-& iFme A& EWIERo s
Mstglel. o MEEEERgEC) IINDE ks Hslde 25
mM HEPES(Sigma Co.)&, #/MEHS fald=
1pg/ml 2l FSH(Sigma Co.), 2 IU/ml¥ hCG
(Sigma Co.) % 1lug/ml ¢ Oestradiol-178 (Sigma
Co.) & iffmste] RISkt

o]l % fzE el pHE 7.2~7.4, AR 285~290
mOsmol/kg ©. & FH#gslol on) FHER O 0.22¢m
T
751 4]

2] membrane filter (Gelman, Germany)%
o} EHE o2 10mi A 4Griddted 4ColA RE
s

3. DEARERS @

Holstein MAtA4=9] BR8-S BAE %ol YIHEI 100
IU/ml 2] penicillin G2 100ug/ml 2] streptomy-
cin sulfate & &HE 38~39CY 4HIBEEEAK7} S0l
ol (REReZ %A 2mile] ol EEE R et
olrt. olo] 20gauge & FHHEFol == 10ml E4E%
5 fHEld 2~6mm o WTRSEAEE S JRHERR )
] JEiReR-S miketsdct

4. HOREHRAEITEC| %

PRS- ElkE) kel &R 1.5cmolAake] m
A2 e [iksl IPREBR-S 0.19% hyaluronidase
ETe T el ofS HifE rEe = 3 ELEE
o2 JREAEIRE EMEsiTh. olF A ke RIER
o 29 PR EEH K 52 73Col4 20



S BEEES Ehetel SRR ARIER RSl

Primary injection% & 50fE2] JiF2HE odof
Z PAIT4B8E (protein content . approximately 200
ug)7t 54F% PBS buffer ¢ Freund’s Complete
Adjuvant (Sigma Co., USA)%, booster injection
ozt [E§EY SIEMAEZ S%H% PBS buffer &
Freund’s Incomplete Adjuvant%& 272 1. 1(v/v)

5:6“0}04 208 [ibgez 3ol A HEEE A ERN
(e 3 1529 Ho) test bleeding & Ehisled MiE
BRI O 2 FISRITHARITIES] T ARk
on], Heayo 2 gk o booster injection & 64
ol FRiMmsked 4CoAA sl EEAIZ oh& 2, 500rpm
oll A 30571 & LorBEsted FmiES EEsH

oo} (.22um @ membrane filter 2 @3 ok
AHE Az ’7}71 -20Coll A FEsIdrh. #mEe R
Hombrs S EiEst?) ool F—g EvlellA }”»1&514
kS T@HELA

5. R EimAinase FEZ

I HEES: 9557k (indirect Enzyme-Linked Im-
munosorbent Assay ;. ELISA)ell elal Hd i
wmo) sk MR pEPelRlch. &, BURIEINITHRARS]
endogeneous peroxidase & brEsh7] flsted IR
B 709% ethanol(v/v)ell 1047, 1% H.0.7} &4
EJ methanol (v/v)ell 1047 18] 70% ethanol(v/

yell4l 1054 o402 jErEsial

mlﬁiﬂ Zo BUSTRON AR S SAME U (ultra
-violet absorption)% Ff3h &aE BE MERE
(Alan Johnstone 2+ Robin Thorpe, 1982)cll ute}
BES BRES 3, Sug/mlo BES RSl
polyvinyl microtiter plate 2] Z wellell 100x14

gyik, 4ColAl shEut WEAA oy 3% BSA-PBS
A 4C°ﬂ‘1 lﬂﬁf“} blocking s+

olo #imiErt EEMIFES 1:100~1: 12, 80022
double dilution 3led 28ER%-qt A7l & 1 500
o 2 ##85 Goat anti-rabbit [gG-HRP (Bio-yeda,
Israel) 5 iFfnsted 2§fE5-qr HMEAIZcH. =3 0.
05% H,0,(v/v)s} 0.04% O-phenylene diamine
(w/v)S 43 0.15M Citrate-phosphate & 307
B A7 490nm o4 ELISA Reader{Dynatech,
USA)E 0.D. (Optical density) /&% #lEstd et

6. HOREHRREIS] BLE
1) Ammonium Sulfate Precipitation ol 2] #¥
&l

5ml 9 #HmiFel 100%9 Ammonium Sulfate &8
HigHS 4ml ?"‘7)[13}03] (Cooper, 1977) 4TColl4 18
B fEEA7] B 3,000 X gollA 309 ELSEESE
o}, LB PBS buffer(pH 7.2)2 4TColl4] 48
B EH(M.W. 3,000 BRL)& ©& ultrafiltrator
(M.W. 10, 000 Millipore) & ##A1Zc}.

2) Sepharose CL-4B protein-A affinity

columnoll &gk IgG o] 57

s 2% column (1.8 X 8cm)oll fiEsted 4
204 KHEA7l & PBS buffer (pH 7.2) 2 IR~}
0oz wold wirta] Forsl dedt obs 1.0M acetic
acid(pH 4.0) Z 47% 2ml4 #iAIZi o}

wHE #4592 Spectrophotometor (Spectronic
-21, Bausch & Lomb, Germany)® MR 280
mm ol #EE st en PBS buffer (pH7.2)
2 4ColA EHE ok ultrafiltrator & iBHEA A
TEHI3ES

7. DPREDRS| MeS I A BMVE RRE

Al b SRRl BRE st L
25~5.0% ZAE e 100kl NES petri dish o)
& Fer ok k@) paraffin oil & #E3x 39C, 5%
CO, % 95% =EMEMFe] RNl A 5~ 685
A|71E o] B INEel [BlkE JRIBIRE iLished
24~ 268R HEESIA

yrggo] Bt PPREIPS 0.19% aceto-orcein(lmg/
ml orcein in 459 acetic acid) &2 ¥eta-5 Ehistod
Ifspe) HEEEE S SIBISHA S (Toyoda 9+ Chang,
1974 ; Park %, 1989).

. %R o ER

1. EERRRESITEC 8 HIPER B H
RERE

HilEel UM S coating 3b 5 ¥UMFETl HRAM
HS 1:100~1: 12, 80002 #ifg, 7+ well ol ZriEst
o FiMEAl7] oF& ELISA Reader 2 490nmoi4l O.



Table 1.

Titration of anti-cumulus cell antibody by indirect ELISA

Optical density of antiserum at different dilution rate

Sample
X100 X200 X 400 X 800 x 1, 600 x 3, 200 X6, 400  x12,800
A 1.10 1.09 0.97 0.91 0.87 0.84 0.83 0.78
B 1.04 0.99 0.98 0.90 0.97 0.96 0.86 0.74
C 1.41 1.33 1.25 1.20 1.07 0.90 0.66 0.33
D 1.45 1.34 1.40 1.19 1.39 (.88 0.62 0.57
E 0.27 0.05 0.05 0.01 0.06 0.06 0.08 0.01
F 0.23 0.17 0.16 0.02 0.11 .26 (.04 0.08
Ag : Intact cumulus cell
Ab A, B. Rabbit anti-bovine intact cumulus cell
C, D . Rabbit anti-bovine solubilized cumulus cell
E, F. Control serum
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Table 2. Titration of purified anti-cumulus cell antibody by indirect ELISA

Optical density of antiserum at different dilution rate

Sample
X100 X200 X 400 X 800 1, 600 X 3, 200 X 6,400 %X 12,800
A 0.96 0.85 0.85 (.84 0.85 0.73 0.83 0.74
B (1.88 0.76 .84 0.82 0.77 0.78 (.82 0.70
C 1.03 1.00 (.96 0.85 ().86 .86 0.73 0.83
D 0.96 0.92 (.88 0.83 0.85 (.84 0.78 0.81
E 1.17 1.00 1.05 1.04 0.85 0.76 0.78 0.60
F 1.04 1.00 0.99 1.01 (.80 0.71 0.74 0.67
G 1.38 1.20 0.90 0.66 0.67 0.76 0.51 0.44
H 1.32 1.19 (.88 0.62 0.63 0.71 0.70 0.46
Ag  A-D: Intact cumulus cell, E-H ; Solubilized cumulus cell
Ab: A.B, E.F. Rabbit anti bovine intact cumulus cell
C.D, G.1I:. Rabbit anti bovine solubilized cumulus cell
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Table 3. Effect of rabbit anti-bovine intact cumulus cell antibody on in vitro maturation of
bovine follicular oocytes with or without cumulus cell mass
Antibody No. of Nuclear stages
Oocytes (%) oocytes
o examined GV GVBD Met [ Anal Tel I Met II Deg
(%) (%) (%) (%) (%) (%) (%)
With 0 33 3(9.D 4(12.1) 26(78.8)*
act-
ngp 1.25 44 6(13.6) 7(15.9) 5(11.4) 26(59.1)
cumulus 2 .50 43 8(18.6) 5(11.6) 3(7.0) 25(58.1) 2(4.7)
cell 5.00 45 1(2.2) 3(6.7) 9(20.0) 1(2.2) 4(8.9) 23(51.1) 4(8.9
Without® 0 35 9(25.7) 1(2.9) 6(17.1) 18(51.4) 1(2.9)
cumulus 1.25 41 (2.4  7Q7.1) 4(9.8) 5{(12.2) 21(51.2) 3(7.3
cell 2.50 44 (4.5) 8(18.2) 3(6.8) 8(18.2) 21(47.7) 2(4.5)
5.00 42 (2.4) 10(23.8) 3(7.1) 7(16.7) 20(47.6) 1(2.4)
PCumulus cell removed with pipetting
*p<0.05
Table 4. Effect of rabbit anti-bovine solubilized cumulus cell antibody on in vitro
maturation of bovine follicular oocytes with or without cumulus cell mass
Antibody No. of Nuclear stages
Qocytes (%) oocytes
0/ examined GV GVBD Metl Ana l Tel 1 Met II Deg
(%) (%) (%) (%) (%) (%) (%)
With 0 28 207.D 3(10.7) 23(82.1)*
t- )
Cgmpac 1.25 44 1022.7) 4(9.1) 4(9.1) 26(59.1)
e
cumulus 2.50 44 9(20.5) 6.8) 6(13.6) 24(54.5) 2(4.5)
cell 5.00 45 3(6.7) 9(20.0) 2( 4.4 4(8.9) 22(48.9) 5(11.1)
without® 0 32 7(21.9) 7(21.9)  6(50.0) 2(6.3)
cumulus 1.25 41 5(12.2) 6(14.6) 9(22.0) 20(48.8) 1( 2.4)
cell 2.50 46 (6.5) 8{(17.4) 8(17.4) (52 1) 3(6.5)
5.00 45 2(4.4) 12(26.7) 2.2) 5(11.1) 21(46.7) 4(8.9)

@Cumulus cell removed with pipetting

*p<0.05
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