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SUMMARY

This study was carried out to investigate on the improvement of fertilizing ability of in vitro

matured oocytes from sperm density and motility by intracytoplasmic sperm injection(ICSI) into

the porcine oocytes.

1. The in vitro fertilization and cleavage rates of oocytes from 1.0, 2.0, 3.0, 5.0 (X10°/ml)

sperm concentration by IVF and ICSI of porcine oocytes were 46.7%~75.0%, 60.0%~85.7%
and 10.6%~25.0%, 20.0%~64.3%, respectively.

2. The in vitro fertilization and cleavage rates of oocytes from 20, 40, 60, 80% of sperm mortilty

by IVF and ICSI of porcine oocytes were 46.4%~71.4%, 67.9%~85.7% and 7.1%~21.4%,

28.6%~60.7%, respectively.

3. The in vitro fertilization and developmental rates of oocytes by IVF and ICSI methods were
55.6%6~60.0%, 77.8%~80.0% and 17.8%~24.0%, 42.2%~56.0%, respectively. This ICSI
method was improved high fertilization rates of porcine oocytes.
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I. B

P2ke] M EIY DY A F9 (intracytoplasmic
sperm injection, ICSI)¢] &3 A7 AHE A
o2 BYs 4 A A8l NeEden 2
A5 o] $tH(Trounson 5, 1994; Catt2} Rhodes,
1995; Palemo %, 1995, 1996; Ahmadi %, 1996:
Motoishi %, 1996; Bar Hava %, 1997; Barros %,
1997; Hoover &, 1997; Novero &, 1997; Polcz
%, 1997).

=19} A5G Aepyel Aet A7 2d
st e Bt A7t ojFALE UAT AA7HA
T A5 L3 A DAy go] o} o) Mol BA
3] 8353 e AFolth(Nagashima &, 1989;
McGaughey$} Polge, 1971: Sato %, 1978). La-
cham Kaplans} Trounson(1995)£ moused=}2)
FA A ICSIA 6] BAE Ca-inophorex AAw3-&
#71% intact oocytese] AAPA &L 59~62%%
o, AAPAY A= 35 eI S = UG
2 B3aken, Motoishi 5(1996) & kel ICSI
Al micropipetterd 7] FAUA wjgFdd] PVP

* 3298129 AT e 4 (Korea Research Institute of Biosci. and Biotec., KIST)
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(polyvinylpyrrolidone) & #7{ste] FYgE o
Zbol] FAA e, WS Y A ZFo] QlofA &
& ZA ko, E3 Ul ICSIE 8o AL
o ojA} v wAjol} wl Al EH] glojA] L g
& FA gtz wasgd. ¥4, Catte} Rhodes
(1995) & F8 7159 A4 & Wil dis) A5
& A3 o] A& Aol A viasged ¥, &
A @Al A FAA, Fo QAR YA
717 FeA FA% H QRE AEsAL o =HA
ool 2 B A &xd U, Fe A
EA AR Aol FUF Az H ol Ak
3 B3Etgch =3, Ahmadi 5(1996)-& el &
AE o] &5t Atgte] AzLE ICSIYe 2& F3A
e wios 458 A8 4 Ada BRIy
o ey 7EEdAe] AEFIY ddRZAe] FY4
2% o) A3k dpel, dxte] AxF FAFEY
A A4, §8 2 PVP 5% Fo] #4& vIXe
Aol #F RIE HE £ ¥k 53, 4% A
ZoFo] F 719 fHFES IRYALEE ARSI
ME EE5Fo] F3] Fo FE7E & tEHE B
1 AT Bol o]9] lde] A A= Q)
1= 3

ojof, ¥ 7 IrteidA ARE AL B Y
ZAE Jdehlle 2379 H &9 S0 EYdsE
o) g o UxFHOoB YA YSo] Lol
sz Aale) e, gEd e A9y @l
ola) dxie) AxAY AR FY g £RE
3 AT &S A

.z o iy

1. HZo| 3|52} ufjet

EAEAY ¢AE HE3te, 100 IU /mle] peni-
cillin G}, 100 pg /mle} streptomycin sulfateE
A% 33T Y A g AR F AFPARZ §2)
O GEAE Y8t AAEA(20~40 X)EE
o] 349} wird e 39 wgslolM dES
£ 3|53t 10%(v /v) e} FCS(Sigma, USA) ¢} 1
pug /mig] FSH(Sigma, USA), 2 IU/mle] HCG
(Sigma,USA), 1 pg/ml2] g-estradiol(Sigma,
USA), 100 IU /mi4] penicillin G ¥ 100 g /ml2]

streptomycin sulfate(Sigma, USA)7} A71d TC-
M-199(Whittaker, USA) s o 2 uf st

2 HXie] Meld=nt He+H

vy Aed4e wigY 50 plel dropg min-
eral 0il(Squibb Co., USA)Z HE-3t] viF 2~34]
Z¥Ao) COz M %71WH (5% CO,, 95% air, 38.5TC) ¢l
A 5~6x1ZF HYHAIZL F dropiell 579 dEZFS
F18le] 48~5017F A Fa Tt
drbe] A oA Jsuige] B GETE 45 ul
o] wjokel 2 5% FlEla, i nEA o
0.2 mis} BOY 1 ml& Alg#elAM &t CO,
v g7iol A swim-upAlZ] ohg, oF 0.5 mig] FFA&
1,000 rpm o 2 1047k YAl Ealste] AAdE B4} pel-
letsg %] heparin®9 (100 pg/ml, Sigma,
USA)s} Estel CO, Wig71oM £HFH5E &
71N AARGH 2 pgl(1~5X10° ml)& FYsx
mineral oil2 &3l 3 332 COMIY7IoA] 5~7
A2y Feke v ol o3l FHAH.

3. ICSI

A< dAe] AEZY FAFe] F9Y-& microm-
anipulator (Narishige Co., Japan)7} 825 o] &=
=Y&u)7 staged petri dishi] PVPY(PVP 0.1
gt 33k 275 1 mlE Yo vortex mixer2 g3}
Z! % 0.2 um filter syringe2 o #st th-& W4 B
SHH A ALE AEHE preincubation$}t) dropFol] 4
A5 AAE Yol 5498 Azl AA-Emic-
ropipetted] FRAFA RAL pipettec 2 F2 314
T Al Arizze) o) FUstden
AP 3oz et

4. MEH 9l Hle[wda2] HAl

IVF 2 ICSI% Z7ulE gy oz 33 AlAF
10% FCS + TCM-199 wj<kl 0.2 wlF3lAA uje]
WHAAHE FastAY, FDA(fluorescence diac-
etate) teste] o8 AEAF3 AU &S BHEA
t}(Schilling &, 1982).
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0. Z=} 9 3

1. Hxie} =54 IVF 9 ICSIA| +=dg 9 AHlelw
Mg

A dAre] A AR FrEE IVF B ICSI
Z et e W 38 2 AU &L Table 19
A B uie} 7ho), HA) BRpe] 34 AL 1.0, 2.
0, 3.0, 5.0(x 10°/m}) ¢} F=¥Z IVF ¢ ICSIY
o2 FANAL 1 IVEA) $3&-2 742} 56.7%~
75.0%%}F 10.0%~25.0%0°)3 ICSIAldl& 60.0%~
85.7%%} 20.0%~64.3%24, AA F=¥E FAA
IVFol ul&] ICSIYe]l $38&3 AeQdA o] &A
vebgoy freAde AR H A ekstr.

A FEF] AL LT ABYEL 49 1
23w o BA el ICSIEe) [VFe] v
3 EA JeEbdch olEst Aaks AlgelAl Ao
IVF&d) 3 ICSIYo] A5A &3} Bdgo] BA
velgtiz B3 Trounson 5(1994) 2] B39} o)
A8 tEAG Agdde g2 9IS, &9,
Kanezevich %(1995)2 21709 a8 AXdu &
YAAE FAEE W FREE 90.9%=2M QY
% gAY &8 vtk BuEigch E3, Lac-

ham Kaplan#} Trounson(1995)-2 mouse®] $1o]A
ICSIAY] AAFE Ca-inophore® X2 3le] A9k
& #71(28~58%)% intact oocytese] AHF P&
2 60% (59~62%)AoH, AYZY I F4F
o455l e ol MR WA YL B e

2. xle| gaid ICSIo) ojpt £H B Mg

#NX] dzpe] A BAre] gEEE IVF 2 ICSI
ZugE S | £38 2 ALY EL Table 29
7.
HA g2 F£RAA AAE 20, 40, 60, 80%< €H
¥R IVF 2 ICSIg ez £3ANAS o 987 A
Ut &o Ztzt IVFAl 46.4%~71.4%% 7.1%~
21.4%0°)3 ICSINelE= 67.9%~85.7%%F 28.6%~
60.7% k. FAe] @8d A [VFd vlg] I1CSI
HollAl &3 A4 &o] A Udetdovt f9
AL AR HA FYrh

o2 % A olg AN Bavt glof BlaY 4
£ AT ICSIYe] IVFe] nls) & 4383 A9
A g-e Vel ok, $9, Novero $(1997)2 ICSI
A FSHe} 4R, A, €9, 96, 4, £
g, 44 53] AAE ZARPE @ AAEES £
23 GAREA, A28 2 Jeohe T

Table 1. Results of fertilization and cleavage rates on sperm density of IVF and ICSI of porcine

oocytes
" Denmsityof  No. of oocytes No. of oocytes(IVF)  No. of oocytes(ICSI)
sperm( X 10° /ml) examined Fertil. (%) Cleaved(%) Fertil. (%) Cleaved (%)
o ?ﬁliof - 30 17(56.7) 3(10.0) 18(60.0) 6(20.0) B
2.0 28 18(64.3) 4(14.3) 20(71.4) 15(53.7)
3.0 30 22(73.3) 6(20.0) 24(80.0) 17(56.7)
5.0 28 21(75.0) 7(25.0) 24(85.7) 18(64.3)

Table 2. Results of fertilization and cleavage rates on sperm motility of IVF and ICSI of procine

oocytes
Motility of No. of oocytes No. of oocytes(IVF) No. of oocytes(ICSI)
sperm(%) examined Fertil, (%) Cleaved(%) Fertil.(%) Cleaved(%)
T 28 131464  2(7.1) 19(67.9) 8(28.6)
40 30 17(56.7) 4(13.3) 21(70.0) 12(40.0)
60 30 18(60.0) 5(16.7) 23(76.7) 15(50.0)
80 ) 28 20(71.4) 6(21.4) 24(85.7) 17(60.7)
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32 Rwstyct, =8, Catt9 Rhodes(1995)= =9
7HE8] A s Bl ds AAFEY S AFE I A
#el 2713 vt & & HA g Az 2
YA, Fo dH oz FASIAFA Fes] FAH
H RS AHHRAE o SR v B 2 FRA
o &xe Rzteta, F& A EA] o ¥el FAIgle]
FUF gAstE e Aol Aotz nasy

3. Hoj5H Y ICSIe| Mg A Hejude

HAA date] et ICSING £ & 2 A9
YA &S v238}7) $13le] F43 whole semeng o]
&3t A% dAE 22 IVFe} ICSPjez =
7S ggstd FYNAE | £ L Ay ee
Table 33} 7+t},

HA A& B $HSYE JRAE A5
& IVFe} ICSTH oj8) 897 | 2tz 4.8
3 AR L IVFASl 55.6%~60.0% 17.
8%~24.0%°13 ICSIAol& 77.8%~80.0%sk 42.
2%~56.0%2A4 ICSIYo2 FANAL © +3 8
o] 3A FFEANLY, FHF ARy go] oA
a3 avte] 7t A9 J1ES Yas e
@Aol o] ole] RN FF Ay YA AHo]
o} 28u ICSIY & 37tol8A RS e Y
& HePE 28 ol AN FHE F33 B9
A HL-E 4 UL ZoE Aargct

ol g Azte, AXAY A FYrlee A4S
WA £38L F/M0E F g2 2@ Troun-
son 5(1994), ICSIA 4] ARA-E Ca inophoreZ X2
8l HARk3-L 7] (acrosome-free HA}E 28~
58%) % intact oocytese] WA PAHE-L 60% (59~
6220) W2m, AAYA Gl $3F o)49S o

Fig. 1. Oocytes microinjected single sperm into
cytoplasm.

Fig. 2. Single sperm absorbed in micropippetes.

Table 3. Results of fertilizaton and developmental rates on whole semen of IVF and ICSI of porcine

oocytes
Method of No. of oocytes No. of blastocyst
fertilization Examined Fertilized (%) Developed(%)
IVF? 1 45 25(55.6) 8(17.8)
I 50 30(60.0) 12(24.0)
ICSI® 1 45 35(77.8) 19(42.2)
il 50 40(80.0) 28(56.0)

* Values with different superscripts within column were significantly different (P <0.05).
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F& w2 $A &8 YelWthes Lacham Kaplans}

Trounson(1995) ¢} B39} UX| = 7ottt 3

N 2

£ d7e M ARAS B EY95E vsie
&8 A glolM FHE S Bdsdd LT

BAstd 5oz, 42 Fe =Y, EYE 4.

IVF 2 ICSIel 913} $4ARE o 5483 Al
SECENL T

1. sA] e #34) AAE 1.0, 2.0, 3.0, 5.0(x

105 /ml) ¢} Hx¥E IVF 2 ICSIyo g 43 5.

AAE W 735 ALY &L 47} IVFA 9
46.7%~75.0%% 10.6%~25.0%0] 3, ICSIA|
o= 60.0%~85.7%<} 20.0% ~64.3% %t}

2. A dAe FAHA FAE 20, 40, 60, 80%4]

g8z IVF 9 ICSIHOZ FHAAS | 6.

&3 AeA L 72+ IVFAY 46.4%~
71.4%% 7.1%~21.4%°13, ICSIAlE 67.
9%~85.726%} 28.6%~60.7% Atk

3 iR dAre} A+ A S date) ICSIY
o st FEARE | A4 +B & AL

&8 IVFAe) 55.6%~60.0%9 17.8%~24. 7.

0%p0]3., ICSIN®le 77.8%~80.0%SF 42.
2%~56.0282A ICSI¥ oY £ &) A &
A=A
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