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Studies on the Improvement of Fertilization and Development
Rates Using ICSI with In Vitro Matured Bovine Oocytes
Chung, J. H. and S. K. Kim

College of Veterinary Medicine Chungnam National University

ABSTRACT

This study was carried out to investigate on the improvement of fertilizing and developing ability of

in vitro matured oocytes from sperm density, motility and PVP(polyvinylpyrrolidone), HA(hyaluronic

acid) concentrations, sperm capacitation and intact, free-zona of bovine oocytes obtained by intracy-

toplasmic sperm injection(ICSI).

1.

I.

The fertilization and cleavage rates of bovine oocytes obtained by ICSI treated 0.01, 0.02, 0.03,
0.05% of PVP concentrations were 72.7~90.9% and 38.5~54.5%, respectively. and these values of
0.02% addition of PVP were higher than other concentrations of PVP.

. The fertilization and cleavage rates of bovine oocytes obtained by ICST treated 0.01, 0.02% HA and

0.02% PVP + HA concentrations were 72.7%, 40.9% and 81.8%, 54.5% and 83.3%, 37.5%, respec-
tively. and these values of 0.02% addition of PVP + HA were lowe than other concentrations of HA.

. The fertilization and cleavage rates of bovine oocytes obtained by ICSI treated fresh and frozen sperm

were 93.3%, 85.7% and 60.0%, 46.7%, respectively. and these values of fresh sperm injection were

higher than frozen sperm.

. The fertilization and cleavage rates of bovine oocytes obtained by ICSI capacitated sperm of heparin,

BFF and His methods were 86.7%, 78.9%, 65.0% and 61.9%, 52.6%, 50.0%, respectively.

. The fertilization and cleavage rates of zona-intact and zona-free bovine oocytes obtained by ICSI

were 84.2%, 78.3% and 57.9%, 34.8%, respectively.

. The fertilization and cleavage rates of bovine oocytes obtained by IVF or ICSI were 63.3~64.6%,

88.2~90.0% and 26.7~29.2%, 52.9~67.5%, rspectively. This ICSI method improved high fertiliza-
tion rates of bovine oocytes.

(Key words : In vitro matured oocytes, ICSI, Fertilization, Cleavage rates)
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1. xS §|'¢'

=4 399 dAE FHZsle, 100 IU/Mmie
penicillin G&}, 100 ﬂg/ml-J streptomycin sulfate S
F7He 38T A Ads o] AAs AFALAR
&7 O GAGEEZRE wgYgo] Eojgls 18
G FAIE B3 g F9std AR A0~
40 x)atll A GEHS I FEHTh

2, SISO HY Q¥

3 4sh GEFHL 10%(v/iv)2] FCS(Sigma, USA)
9t 1 pg/mle) FSH (Sigma, USA), 2 IU/ml¢] HCG
(Sigma, USA), 1 ug/mle] B-estradiol(Sigma, USA),
100 {U/ml9] penicillin G 2 100 pg/mie] strepto-
mycin sulfate7} Z7Fg TCM-199(Whittaker, USA)
HjFed o 2 wjkatgicth

3. LIXIe] HlY=

dEHe e gy 50 plo) dropd
mineral 0il(Squibb Co., USA)E 3] &3} ujok 2~
3A A CO, WF71H(5% CO,, 95% air, 38.5
Tl A 5~6A17F FHAIZ F dropuliel 570 &
EHE FUst 24~30A17F AsulgstAdth

4. X Me|

wate] AxEe dAE 0.03%2] pronase(Sig-
nam, US.A)E A elste] FHE JFAA pipet-
ting® 2 FPYE AAT IAE st AE
o ol-&3stth

5. AXie| Mz

A2 AA B FAFYE 0] 831, hepariny]
2 AgFU A BOY 1 mio] g8t F9 0.2 ml
£ T8t CO, MYF71A swim-up Ml ¥, 4
2ol 9 Wikl o F 1,000 rppmOE 1027 YAE
gt A3ty AAAE FF 100 pg/mio
heparin(Sigma, U.S.A.)5} 24} 8le] 1587+ Anjek
o 9sfl, BFF(bovine follicular fluids)®-& 1~20
mmé GEZRE HAT GdET AL 600 pmOE

IN'

1087 d4Eest] AL AT YE 56CelA 30
B AlEgAEF 04-‘+ Hgdta] 4 7E kel
o]}, His(high ionic strength)'®2 2 ml&] Hisel o]
0.1 mlo] YL FjMate] SE2F v 4F 300 rppm
O 587 AURAF WG] HH s 58

Ao 3 £HFHSL F71skck

N

6. IVF(In vitro fertilization)

Aol B GEHL 45 plo) Wi 27
ol 5709 dEGH $AFYE §7) AR FHA
2 pl(1~5x10°ml)S ZU35tT mineral o0ilZ &
& o 6~TAY WAL E FAAZAT

7. PyPY ZH|

MicropipetteWiofl F2ko] ZAxE& £olatA &7l
98] AP o) PVP(Sigma, U.S.A) 0.1 g3} 3%
ZF5 1 mlE ol vortex mixerg £ A7 &
0.2 um filter syringe® o33 b YA Boed
A A AERE Ak PVPYS o] &3t gth

8. HAM Q| FHj

0.06g2] HA(Sigma, U.S.A)E iy 3 mlo) A
7¥8te] vortex mixer2 238} 0.2 um filter sy-
ringe2 o}H3 F Yg RANUA AL AG2 R

B Aokt HAYE of &3tgith
9. ICSI
Ags G2 AZAW ZAe] FYLS mi-

cromanipulator(Narishige Co., Japan)7} %350
NE TYHMA staged petri dishfjo) AME g
preincubationdt PVPY dropZd]l FASEE AR}
£ 4ol $EXE A7) TS micropipettes) A
A5 ZAANA DAL pipette2Z F2 7S A
A sl dnjze] oa) Fi 3t HHFig.
1, 2).

0. +HE ¥ HUYS

IVF 2 ICSIE Z7|uE MLd oz 33 A3
% 10% FCS + TCM-199 ujokel o g wjorsiel A
Hie] LA AEE FE-EL AL, Schilling(1982)% ol
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Fig. 1. Single sperm absorbed in micropippetes.

Fig. 2. Oocytes microinjected single sperm into
cytoplasm.

b

Fig. 3. Mulae embryos obtained by ICSI ma-
tured oocytes in vitro.

Z3lo] FDA(fluorescence diacetate) testol] 2]3] 4=
A&7 ALY &S HA A HFig. 3).

1. SHEy 24

FEAGS o] dojR AT BARA
o] 73 22HMean £SD)E P32 H, Az
2r8) Aol8 H7kel7) 9atd Duncans] BEAZ
% gASYT

m. a3 % o

1. PvPs=E +¥E H S

2 A9 ICSIA] AA}e] micropipetted YA
PVP 5EWR sl AXAN FUF W

He o $ALS ETE2 Table 13 2o

A @R¢] ICSIA PVP % & 0.01, 0.02, 0.03,
0.05%8 2 X 2]& HX}E micropipettel o &< 5t
o A EAY —?—qjs}ﬁﬁ o $A8L 72.7~90.9%

T oE‘L
How BELL 385~545%2A 0.02% ETE0|
velyd. &

A w3 i‘;—% FRES BEEES

8] mlcroplpetteoﬂ BAE AXE © PVP ¢ °]
2 288 7HA 2UARAE Fhse ROl £

‘6“7(]_1_. T3 HARAY HAE HE 5

& W E AZAHAY o) 2 A= Motoi-

shi 5(1996)0] ICSIA] A 2+2] micropipettet] &

A PVPE S48 vyl Gl ARAFYA A
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Table 1. Results of fertilization and cleavage rates of bovine oocytes obtained by ICSI treated various

PVP concentration

Concentration No. of oocytes
of PVP(%)* Injected Cultured Fertilized(%) Cleaved(%)
0.01 22 22 16(72.7) 10(45.5)
0.02° 22 22 20(90.9) 12(54.5)
0.03 24 24 20(83.3) 10(41.7)
0.05" 26 25 20(76.9) 10(38.5)

* PVP : polyvinylpyrrolidone.

** Values with different superscripts within column were significantly different(p<0.05).
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Sovf, IS oIt Abgral gloiAl w) walo)
Gl AE "] Reld U g FX gskn
= BT QST 22, Tsi $2000)S A}

pu

Y AAE o)L 3l ICSIMeZ A AZ u PVP
A EE BAMEA A S 57.63%S} 84.43%E

A PVP-ulALgo] §olahA EThT @ nuos
Aare A9,

2. HA 84 £+3g 4 28
A gAY ICSIA] AAe] micropipetted YAl

HA 22 Sfd Migdez Festd Azl

FAF M Fe RS o AL £ Table
29} 2}

4 date) ICSIA HANXEE 0.01, 0.02%, 0.02
%< PVP + HA 2 micropipettel] o] T35t A
A FHHE A FE &L 47 72.7%, 81.8
%R ETEE 747t 40.9%, 54.5% 2 H, 0.02
% PVP + HAZOIA 83.3%5} 37.5%2 A HAA )
2o Bl&) 2A Jetkth o8 @ Ao HA 5
2SS £Eed U HIE HE F 9o

AgsA HEE & QAT HAE 34 ¢
HEE AL BAANA £HE 4884 &)
3 PVPE micropippetse] AAE AAE o) H

28A siF FAol UAT PVPY 3] EAlo)
dalMe B FHEE ub gl dFen
(Moon %, 2000).

3. MM, SEHRIY 2HE U 2uS

& 49 1CSIA A4 2 544 }% o
ICSI o2 #A3te] wioslgs o &

Table 3. Results of fertilization and cleavage
rates of bovine oocytes obtained by
ICSI treated fresh and frozen sperm

No. of oocytes

Types of —
. Fertilized Cleave
Sperm  Injected Cultured %) %)
Fresh 30 30 28(93.3) 18(60.0)
Frozen 30 30 26(86.7) 14(46.7)

&2 Table 33 7tk

A @AY ICSIA] AA 2 BAARAE o) &5ty
ICSIC 2 A% vdsldS v A& 28
28 77} 93.3%, 86.7% 2 60.0%, 46.7%= A 4l
ARAE ol g3t wrt 5@}3@% ol &N
HET 22 LG BELE Ul o8
é?%h Rt Eaﬂx}é 01%6}04 ICSIel 9] 3t

3 BEgol g Rug HE 5 99 A
i}s}ﬂl th} F etk 28U Yoo 5(1998)
AAFAHA ANRAE o] &8 AYd5A o] F2H
AE o4 frt 2 AY5FA &S FEES
yehd oz st

4. X2 *i‘;% =S HM2l8 £¥= ¥ 2Egs

& gAY FRHA FAY FHSEE A

IVF 3 ICSIE v 3t s o 48 £ Bge2
Table 49} 7t} '

L ) "Z“I AR FHFYE A= ¢

g3 L2 heparin, BFF ¥ Hisgo g "‘Zé

33E AYF IVF L ICSIHOE FANAL

Table 2. Results of fertilization and cleavage rates of bovine oocytes obtained by ICSI treated various

HA concentration

Concentration No. of oocytes
of HA(%)* Injected Cultured Fertililized(%) Cleaved(%)
0.01 2 2 16(72.7) 9(40.9)
0.02 2 2 18(81.8) 12(54.5)
0.02 PVP + HA 24 24 20(83.3) 9(37.5)

* HA : hyaluronic acid.
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Table 4. Results of fertilization and cleavage rates of bovine ooecytes obtained by IVF or ICSI treated

various sperm capacitaion

Method of No. of oocytes No. of oocytes(IVF) No. of oocytes(ICSI)
capacitation examined Fertil (%) Clea.(%) Fertil.(%) Clea.(%)
Heparin 21 13(61.9) 5(23.8) 18(85.7) 13(61.9)
BFF 19 10(52.6) 3(15.8) 15(78.9) 10(52.6)
His 20 9(45.0) 2(10.0) 13(65.0) 10(50.0)
SRS 27} 61.9%, 52.6%, 45.0%8} 85.7%, 78.9 2 dRel £ Evyg 2w oRawz
%, 65.0%R 20, L& 747t 23.8%, 15.8%, 10.0 IVF 2 ICSIF v gatsles o) +4& 2 2882

%S}t 61.9%, 52.6%, 50.0%=2A, A FHEIYE
A2)d A heparin 2 27 IVF] w8 1CSI
Holl A £2 &S £8&S Ueith olgs 2
FHe, & FEx T R oA uls] A=< heparin
A7t Adsd e 8ol B4 Jvegux
H 78 Trounson £(1994)¢} B39} dx34ch
8t#, Lacham Kaplan3} Trounson(1995)2 mouse
o] ol ICSIAHe] HAE Ca inophore 2 23}
o AAWSE §7)(acrosome-free P& 28~58
%)%} intact oocytes®] HAFAHEL 60%(59~62
%RoH, AP A= FAHEF ol 4EHAE 9
iRt 7k S AT Y RIS Knezevich
5(1995)& 6719] vl& FAE F5Ete] 46~504]
v kgt dbe} 34 7)o Gn-RH agonist HMG
AEF 362 7+¢] HCGE T35t 358 2170
o] FAFE 2~6A17F Wi g Bt 27 A 2
BAAE FUAE W THEE 0.9%2A AFd
249 79.4%0) Wig koW, BAAYYEL F
o3 ol YEMIA ESthy RIEA

T

LIRIS] SO SAL} 0| Ra AHE Y

M

5.
2

e

Table 59} 72t}

gge
63.2%, 47.8%%} 84.2%, 78.3% 4 on E&&L 7t
Z} 15.8%, 8.7%%} 57.9%, 34.8% 5tk AR &4
¥ FAA] IVF vla] ICSIgolM &2 +4&3
EEES UEsth ojgs Adges & wiwmEE
intact-zonaZ-# free-zonaZ 2 Wio] ICSIE 4
NPL o) WELL 87.5%(14/16)S}F 75.0%(12/16)
9 WEE(p<0.05)& VeI 3 Keskintepe2}
Bracckett (2000)2] ZA3ot= ADEE 2po)7} UK
ok 3, Martin(2000)2 siX] JdAE Ui R
ICSIH O 2 FAZ 487174 69%7F AWEFA T,
38%7} T E BABAT, 159) Sz o4
ate] 3ul) ] ARyt EAbEE T shth

6. IVF { 1cs18 +¥& ¥ 2¢E

& iAo} AR ICSIN S} £ & | A9
A4S wEs) Astd A% dAS 47
ARt ICSPH o8 +ANZRS W 4 &
2 238 Table 63 Zth

a2 A4S @R £3FYE AAE A9

Table 5. Results of fertilization and cleavage rates of intact and free-zona bovine oocytes obtained by

IVF or ICSI

Culture of No. of oocytes No. of oocytes(IVF) No. of oocytes(ICSI)
oocytes examined Fertil.(%) Clea.(%) Fertil. (%) Clea.(%)

Intact-zona 19 12(63.2) 3(15.8) 16(84.2) 11(57.9)
Free-zona 23 11(47.8) 2( 8.7) 18(78.3) 8(34.8)
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Table 6. Comparison of in vitro fertilization and cleavage rates of bovine oocytes obtained by IVF or

ICSI
Methods of No. of oocytes
fertilization Examined Fertilized(%) Developed(%)*
IVF 1 60 38(63.3) 16(26.7)
i 65 42(64.6) 19(29.2)
[cSI I 34 30(88.2) 18(52.9)
it 40 36(90.0) 27(67.5)
*: Blastocysts developed in vitro.
e Aok Ads Aol ICSIH ) 23 7 g 37.5% o

NRE o 27t £ &3} A LA &2 63.3~64.6
%9} 88.2~90.0%F o, &L 26.7~29.2%%}
52.9~67.5%%A ICSIHCE FAANAS o £
£o] AA FHAUG ICSIE-E 27te] 7hA A ¢

4UH 716¢ YR E S vHol YW AYA
Z EE 2932 UehiE 389 £08 335
2aidd) AP BT = UL RO BY
.

=
i}
F

2 ATE AYAS B B
3 EdE A H &Y 30
Z}e] PVP, HAQ) =%, Al
T, 29, AR F3% 2 e 59
o §&3} n| R 751 njzzke] s Wake] A
AW 2dAZY] FAPE o L F A
RE&ES ZAEAT
1. & 9] ICSIA] PVP 5 X & 0.01, 0.02, 0.03,

0.05%¥ 2 Hadd AXE micropipette\—]M] 5

dsted MEZAY FURAE | R LI £E

& 717} 72.7~90.9% 2 38.5~54.5%Z A 0.02

% FZoA ¥xH £ £ALH £EES U

BT
2. & dA9) ICSIA] HAEEE 0.01, 0.02%, 0.02

%<} PVP + HA® £ micropipette o] & ¢35l

AZAY FYstds o 8874 £€e& 7

ZF 72.7%9} 81.8% 2 45.5%%} 54.5% 2 83.3%

L=,
A aﬂx} 249
=85

3. A& U] AM 2 EAAAE o] L-3tad ICSIHY
o7 FAA £A4E&L 7+ 93.3%, 86.7%H L.
B, 242 60.0%, 46.7%=A ANARE o)
L39S Wt FEAFAE ol E¥s HET =
< FAES £E8ES e

4. Heparin, BFF @ His® 22 A5 A3
A2 IVF B ICSIA FREL 747} 61.9%,
52.6%, 45.0% 2 85.7%, 78.9%, 65.0%% o,
2582 77} 23.8%, 15.8%, 10.0% 2 61.9%,
52.6%, 50.0%2A, £AFYE Aol SloA
heparing o] & FAFYE HelHd =& F
AEd &S YERTH

5 o] R wjREd 9aE IVF 2 ICSI
Ho B F£AA AL 27} 63.2%, 47.8%%%
84.2%, 78.3% %o B&&S 7Hzt 15.8%, 8.7
%%} 57.9%, 34.8%Ath

6. 2 ANAS Yol IVFE ICSIHOZE +4
NAL W 3L zh7t 63.3%, 64.6%3 88.2
~90.0%g 21, 28L& 77} 26.7%, 29.2%9}
52.9%, 67.5%2A ICSIYo 2 FAANAL o
FARAEH BLEo] A FFHUC
V. o228
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