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SUMMARY

The studies on the carried out to investigate the effects of capacitation method of spermatozoa

on the in vitro fertilization and cleavage rate of bovine follicular oocytes., The ovaries were

obtained from slaughtered Korean native cows. The follicular oocytes surrounded with cumulus

cells were recoverd by aspirating follicular fluids from the visible follicles of diameter 3~5mm.

The follicular oocytes were cultured in TCM-199 medium containing hormones and FCS for

24~48hrs in an incubator with 5% CO, in air at 38.5C and then matured oocytes were again

cultured for 12~18hrs with motile capacitated sperm by preincubation of mKRB, treatment of
HIS (high strength ion), Ca-IA (Inophore A), BFF (bovine follicular fluids) and heparin,

1.

4.

The results obtained in these experiments were summarized as follows :

The in wvitro fertilization and cleavage rate of follicular oocytes fertilized with capacitated
spermatozoas in BO solution by preincubation of mKRB, treatment of HIS, Ca-IA, BFF and
heparin methods were 53.1%, 33.9%, 50.8%, 48.1%, 58.8% and 28.1%, 17.7%, 26.2%, 22.
8%, 32.8%, respectively. And the fertilization and cleavage rate of heparin method was of
highest of all.

. The in vitro fertilization and cleavage rate of follicular oocytes fertilized with capacitated

spermatozoas in BO solution by both caffeine, BSA and heparin methods were 65.8%, 70.3%
and 40.8%, 47.3%, respectively, and those rates were higher treatment of heparin + BSA,
heparin + caffeine than treatment of heparin,

. The in vitro fertilization and cleavage rate of follicular oocytes fertilized with capacitated

spermatozoas in BO solution with heparin concentrations of 2, 5, 10, 20, 40xg/ml were 50.
0%, 54.7%, 58.1%, 51.7% and 27.9%, 32.8%. 37.1%., 30.0%, respectively. And the
fertilization and cleavage rate of follicular oocytes fertilized with capacitated spermatozoas in
BO solution with 10xg/ml of heparin was the highest of all.

The in wvitro fertilization and cleavage rate of follicular oocytes fertilized with capacitated

*

BEAE BRI (Coll. of Agri., Chungnam National Univ,)
** R AREMT BB A (Coll. of Vet, Med., Chonnam National Univ.)

—125 —



spermatozoas in BO solution containing heparin with caffeine concentration of 10, 20, 30, 40

ug/ml were 71.4%, 74.3% and 70.6%, 70.0%

and 45.7%, 47.3%, 44.1%,

41.4%, respectively,

The fertilization and cleavage rate of spermatozoa fertilized in BO soultion with caffeine

and heparin together (70.3~74.3%) was higher than that of spermatozoa fertilized in BO solu

tion with heparin (58.8%) .

5. The in vitro fertilization and cleavage rate of follicular oocytes fertilized with capacitated

spermatozoas in BO solution containing heparin with BSA concentration of 5, 10, 20, 30ug/
ml were 63.6%, 62.9%, 66.7%, 60.3% and 44.1%, 43.5%, 48.5%, 42.7%, respectively, The
fertilization and cleavage rate of spermatozoa fertilized in BO solution with BSA and heparin

together (60.3%~
heparin (58.8%) .
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SRRmRe) BasbEEk o RSV EAE S YIS AR
TCM-199 (Whittaker, M_A., Bioproducts Co,
USA)Z  10(v/v)e FCSe 1ug/mle FSH
(Sigma, USA), 2IU/ml HCG, 1ug/mle2l g
-estradiol (Sigma, USA), 100IU/ml 2] penicillin
G o 100uxg/ml 2] streptomycin sulfate 7} #7}5
EEEE olddlgdery, A 0.2¢M milliporm
filter 2 BT AHE-319]
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SpRRgRe) fasbaaRe Al ASS R 50ul /INH
<. mineral oil(Squibb Co., USA)Z #E3}o] 3%
# 2~3A7kde] CO, 558U (5% CO,, 95% air,
38.5C) o4 5~6417F g7l F /N 5719 Jile
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CO, wiok7oll 4 RisEESIA .

2) HIS(High ionic strength) g ®%

oml &) HIS ¥ (Brackett, 1982)o)l 0.1ml 2] #5#
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LBES fE 7S 1mle] BO(Brackett 2t Oli-
phant, 1975)#ell 3]43te] 44)7F ATEEESIA .
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s dzto] OBl oS KET-E 2M E.LGeES F
FEBEE 25~30x10°/ml 2 2A3 HFEEE 1
mloll Ca-IA(Sigma, USA) 50pl & 137} A28}
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o2 10587 ELArEESE ok HglS 56ColA 30
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1: 159 v)&2 Mg o CO, #53ERIA 42)2F #i
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USA)3 72t 3ng/ml % 2.5mM BSA ¢} caffeine
o] #7tel BOeloz 343l 1557 CO, sEEESN
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EFEE Heldh RS 5, 10, 20, 30mg/mle
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7txl BOHo 7 345 & CO, wielr|ollA 3417Hgat
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7, HIS#qMz), Ca-IA#% =z, BFF g 9
heparin 2ol o2 HrbsfdEE 22 53.1%, 33.
9%, 50.8%, 48.1% % 58.8%% tehllc}. =3 o]
ule] SHpEERe] aEiEe 28.1%, 17.7%, 26.2%,
22.8% o 32.8%% vieblch. T SHEEESG A
2ol gloj) mKRB# Az, Ca-IA# Az %
heparin X292 50.0%°145 vebded, Ay
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Table 1. Effects of capacitation methods of sperms on in wvitro fertilization rate of bovine

oocytes

Capacitation method No. of oocytes

No. of oocytes No. of oocytes

of sperms cultured fertilized (%) cleaved (%)
m-KRB method 64 34(53.1) 18(28.1)
HIS method 62 21(33.9) 11(17.7)
Ca-IA dmthod 65 3(50.8) 17(26.2)
BFF method 79 38(48.1) 18(22.8)
Heparin method 67 40(58.8) 22(32.8)

» HIS : High ionic strength
Ca-IA ! Ca-inophore A
BFF : Bovine follicular fluids

% heparinel o3} #579o] Hzjyo] £& +HEE
Ebdiet.

ol2gt A ¥+, Parrish 5-(1986)0] heparineol ¢
3 KT EAEREE A=l AR 79.09%,
Iritani ¢} Niwa(1977) = Iritani 5(1984)2] m
-KRB el A o] Aol o) Axte] +353%
Helale] S 21~67%¢t, Hanada(1985)¢ Ca
-IA Hejoll o3t SRERRIENG el M%aEiE 25.
6~55.0%¢l HAolgd ot Brackett &

wlsl she

(1982)2] HIS Aefol] o Z#eAE 40.0%9t Fukui-

5 (1983)9] BFF 2j2jol] o] 46.2%¢l wisixe ot
& & AHolodet. 53], heparin Hejell o g K1
o] SHHREES HEE B2 Ao ES vebded,
ole A IRt TEH] EAshe heparin 7}
hyaluronic acid & #Hysle  glycosaminoglycans
(GAG): SpBims 44710 24218 SHsLi
g AR Glo] e WLIEES 28 4 s
Hoeg Azrzlch(Ball %, 1981 ; Handrow <,
1982 : Bondioli ¢} Wright, 1983 ; Parrish %,
1986) .
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2
2 PpREsRe] fesbsAEol UolM KT SRR
z 2ol u}2 heparin 7} BSA = caffeine & /%
BYS o #ByVEHEE srEiEe Table 294 7o),

o SRS Aol oM FHE o
*,%2@—8_— Yeld heparin & o]2-3led BSA =) caffeine

d7kek BOd oz Helgls oo ibsise &
65.8% ) 70.3%34] heparin &) e g]nc} £
Agol Frislolor, wa GSEAES 40.8% Y 47.
3%E Frhske AeEE Vellct

ol2{gt ZArh=, Critser % (1984)¢] #ES 1mM
caffeine & #7}8t 18IE Tyrode ¥oll 1~24|7} Rifs
FYS oo iR 62%9F Niwa 9t Ohgoda
(1988) 7} 5mM caffeine 7} 10ug/ml heparin & #
7Fak BO ol A& wle] sHHEEEel 48%0l »l&l
ko),  Park(1989) 5o RES caffeine o}
heparin—c’— H7bgh BO ol A jikss m ulz 43

< o bRl 47t 100%9 94% ke & A4

7o}, Aoyagi £-(1988)9] BSA 7} AH71= BH%“HOH

mlo

R

Table 2. Effects of heparin and BSA, caffeine added to BO solution on sperm capacitation

Capacitation method

No. of oocytes

No. of oocytes No. of oocytes

of sperms cultured fertilized (%) cleaved (%)
Control 67 40(58.8) 22(32.8)
Heparin + BSA 76 50(65.8) 31(40.8)
Heparin + caffeine 74 52(70.3) 35(47.3)

» BSA : Bovine serum albumin
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Table 3. The fertilization and cleavage rates of bovine follicular oocytes fertilized in vitro
with sperm suspensions in BO solution containing at different concentrations of

heparin

Heparin concentration No. of oocytes

No. of oocytes No. of oocytes

in sperm suspension cultured fertilized (%) cleaved (%)
(ug/ml)
5 68 34(50.0) 19(27.9)
10 64 35(54.7) 21(32.8)
20 62 36(58.1) 23(37.1)
40 60 31(51.7) 18(30.0)

A caffeine o % WA e 3%l 8%t @

Aztell vlsiAe e Aol et

3. Heparin o jifol w2 MNEME

4 9PREgEe) BerbEaEey 5 el SDRERRIES A elol
9lo] 4] heparin 9| el o}-& gaANEHEEE2 Table 3
3zt

faf-ol hEeg A eloll slodd 7hg 2 BBrbshE
4% febd heparin o] ol Wi ESVEREL
heparin 5ug/ml, 10ug/ml, 20ug/ml % 40ug/ml
< Helde o 27t 50.0%, 54.7%. 58.1% % 51.
%00, mE panaEREEe] aElEe 27 27.9%,
32.8%, 37.1% = 30.0%324 heparin FEz7lell=
2 ztol7} QAR ekgkond, 20ug/ml RS A2
7 wimE b2 enof vle) & R S
& vERdCE.

olzjdl Ax= 10ug/mle] heparing #7}3 BO
Holl 4] HEHMIFS F/ED TR 56.1%=hT 2
23 Parrish 5 (1986)9] 73k}, 20ug/ml-& #7t

e w 48.1%z2k3 & Niwa 9} Ohgoda(1988)2] 2
Holl wiaME vk g2 ARt =8 T 4
5385 f7)ol el HAHZ heparinvTv 20ug/
ml 2k 3 Parrish 5 (1989) 2 & 5 (1990)2] =}
o= A9 AdA)sE 7Hdololrt.

g Parrish % (1989)2 heparin #zld] 93 4
AR5 §7]4) WA pH o abde]siel Al Zu
Ca*ve) Fvh= HAHHEHIS FES MRS st

75e e BERRT ERe A H5ES

=
T A
$70ol 88 A% Dok sH9leh.

4. Caffeine 2| W&ol (B M52

4 JpReuRel Aol Al KT EASREE Al
uw}Z heparin 7} caffeine &] = 2]o] 2lejA] caffeine
2] o) w2 saslsHiEA-2 Table 49t i},

4 Dpfepe] Alel4=A ] heparin 7 caffeineol] 2
8 KT TRERES HElel ol caffeines] #BrE
off ulZ 484 SHEAL caffeine 10ug/ml, 20ug/
ml, 30pg/ml % 40pg/mlg Helgtg = zzt 71.

Table 4. The fertilization and cleavage rates of bovine follicular oocytes fertilized in vitro

with sperm suspensions in BO solution containing heparin at different concentration

of caffeine

Caffeine concentration No. of oocytes

No. of oocytes No. of oocytes

in sperm suspension cultured fertilized (%) cleaved (%)
(mg/ml)
10 70 50(71.4) 32(45.7)
20 74 55(74.3) 35(47.3)
30 68 48(70.6) 30(44.1)
40 70 49(70.0) 29(41.4)
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4%, 70.3, 70.6% W 74.3%2A 20pg/mle]
caffeine o] #Ez Helg o 713 =2 BITEE
S Jeploh, WTe FA3FES Aol delA
heparin HBEHERe) +4¢ 58.8%cl |3l heparin
3 caffeine & BEHEIEY-S W 70.0~74.3%24 &
Hgol Frbshe 4 EE ekl

Critser 5(1984)2 1mM caffeine 2.2 1~24]7}
FiERe o 548 62%9 =T 73%8} zbelst
Jeksr slglont, Ohgoda 5 (1988)+ AR *5F
g caffeine Hejoll 2a] KFAUEo] Fri=lalnte
aodomi,

feine o]

g0 =

i

e BOodowr 3% 20ug/ml e
heparin ¢] 715 BO 8ol o) 4382 35~96%%
o1} heparin=t H710E A% 17~64%9 4385

A7kd BOofollrfel 4732
heparin x50 °d3kS dh=ciy 3slgiew], Parrish
£(1985, 1986)-2 heparin 32| g=be) 23 Al =
Soll o5 Eajeln dgict. zeld, &K HigEel A ¥
o] #4535 {714 caffeine 3 heparin-g K
sk 70| heparin & BBEHEA| Lt £48-8 F7}
A7lE Qe AvkE

dglew,

caffeine o]

5. BSA of jMFol e AR

£ JEEsRe] A4 A HTo THERUES A 2ol
w2 heparin 3} BSA o] ol 3lei+] BSA o] #E
of] ulZ BH 2 Table 59 3ct,

4 Bpfugie] Alel4H 4] heparin 3 BSAol| 23
KT ksRES Mol gleld BSA 9] gl w
E erbapada) srEE-e BSA Sug/ml, 10ug/ml,

Niwa 2} Ohgoda(1988)+ 10mM caf-

20ug/ml B 30pg/mlE H2|@E o 22t 63.6%2k
62.9%, 66.7% = 60.3%2} 44.1%, 43.5%, 48,5%
n) 42 .7%2A 20pg/mle) Fx2 BSAE A e
o) sz arElEse] Eoto) BSA Rl o %
FEa} el frelgh Ale)7} 1S A ket

£ Aol A4 BSA #Hrhadhs & Aol
glglevh 20%< BSA S #7418 TCM-199 wfofd
Woll 4] heparin 02 X 2|3lglg o oh& ol vl &
2 &89 JelWek, Aoyagi 5(1988)-2 BSA 7}
715 uodeluloll 4] caffeine o] HelAl7-2 4417}
caffeine 7} Ca-1A o ¥3x 2]+ 2~3417F viokel] ¢
a8 A5 F159 AdgAse A4

80% ol 4] 4442 vhebulrka saist,
V. % E

B OpiRe 4 RINe] faiadel lolA Kol %
FEREIEIT M efdlo] MM HEER vlx 3 st
A 4 PPl mKRB#ge] wigss, HIS#Ae,
Ca-IA# =#Az], BFF 2] = heparin x2|dz
heparin 7} caffeine = BSA 2] il o =%
WEREEITS R713h M5 7o} fRET R} s
 2ARKAE v 2 Avke vkt 3t
1. 4 gpiedpel Alelg-Aol ol mKRB#e] Rk

®, HIS#Az], Ca-IAm =#lz], BFF g =

heparin xje{¥l o2 #57oke] +H535¢ #7)3)

As W Mk SElEe 7t 53.1%, 33.

9%, 50.8%, 48.1% = 58.8%<l 28.1%, 17.

7%, 26.2%, 22.8% ¥ 32.8%4] heparin X2y

Table 5. The fertilization and cleavage rates of bovine follicular oocytes fertilized in vitro
with sperm suspensions in BO solution containing heparin at different concentrations

of BSA

BSA concentration No. of oocytes

No. of oocytes No, of oocytes

in sperm suspension cultured fertilized (%) cleaved (%)
{(ug/ml)
Heparin + BSA
5 68 42(63.6) 30(44.1)
10 62 39(62.9) 27(43.5)
20 66 44(66.7) 32(48.5)
30 68 41(60.3) 29(42.7)
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o] 74 S3lsict.

. & DEfEspel #8risefel 2l heparin# BSA
ol caffeine o] ffEEE o8] f5T-2) SHshemis
< F713S do) gabaega rEEe 27t 65.
8% = 70.3%<} 40.8% = 47.3%F 4 heparin
of Hmpgre] gt Eut

A SPmBRe] #ESLERel lelM MEFo EHEREES
f714] heparin 2] ¥5%& 5ug/ml, 10ug/ml, 20
pg/ml W 40ug/mlE HPS W #IbHES
aEES 47t 50.0%, 54.7%, 58.1% % 51.
7%k 27.9%, 32.8%, 37.1% = 30.0%=2A 10
ug/ml ] heparin & Helghs o 7b4 9%

4 PpRgsne)  s&bgHol  2leiAl heparin
caffeine 2 2foll 2]s] #To SREREEFS F714]
caffeine o] j@fFol| w2 MM SEES
caffeine & 10ug/ml, 20ug/ml, 30ug/ml % 40
pg/mlg Helgs o A7t 71.4%, 70.3%, 70.
6% = 74.3%9 45.7%, 47.3%, 44.1 % 41.
4%2 A 20ug/ml o) BE7} b4 =2 bk
& vl orm, heparin &} w3 ]9) SHEE 58.
8%ell ®)3] heparin 3} caffeine & {H#AEIEN-S
o 70.3~74.3% 2 SKEER| Folske AEkg
et

. 4 PpiaBRe) #8KEel slolA heparin 3} BSA
o) Aol ofal Ko TAEEERSS f7]4) BSA
of ol w2 sl AR BSA Sug/
ml, 10pg/ml, 20pg/ml % 30ug/mlE H21y<
o] Zt7b 63.6%, 62.9%, 66.7% = 60.3%%
44.1%, 43.5%. 48.5% = 42.7%2A 20ul/ml
o] BSA & A& w 7b4k 2 #lstEal &
RS Vepyct
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