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2 o JAAFTZEE0E AFE dAZYH 3d AR A& dae] AR 2712 o) AR LFEAR ASTt A A
ke Al A ZAWAAFY (ICSD)S HEPES-buffer mTCM-199 vkl ofx] AA|stg e} Aol H4d G7A T2
A& ICSI oj3te] AR E S84 A Ee V54 AR $£339¢ ¥ &84 AN 3 A HEEA FRE 3 E
YRR AR A go] B34t (79.8% vs 51.7% ; p<0.002)). Z2u}t A AA ALE G EZZIAE ICSTH) 93] 2 &5
A AR Ee LA AAR £ASHAE o S5 AR v 254 AR} Abole] AU YL Aoz YAt 10.0 mM lactate, 0.5
mM pyruvate, 0.2 mM taurine, 1.0 mM glutamine, 2.22 mM MEM amino acids, vitamin 28] 10% A}g d¥do] X3 43
Tyrode B A A AFo] FFH A Te] 27] B AR HH LA L5400 FAY] 9~ 16472 LA §5ict.

ABSTRACT : In the present study, we investigated the effect of maturity and motility of spermatozoa on the formation of pronuc-
leus and subsequent developmental capacity of the human embryo in vitro. The fertilization was performed by means of
intracytoplasmic sperm injection (ICSI) in HEPES-buffered m-TCM-199 medium. In the first part of the experiment, motile or im-
motile human spermatozoa ejaculated were injected into cumulus-enclosed human oocytes matured in vivo. Significantly (p<0.002)
higher proportion of oocytes that was injected with motile spermatozoa formed 2 pronuclei than the oocytes injected with immotile
spermatozoa (79.8% vs 51.7%). In the second part of the experiment, cumulus-enclosed human oocytes matured in vivo were injected
with motile or immotile spermatozoa collected from testes. There was no difference between motile and immotile spermatozoa. In the
third part of the experiment, using modified Tyrode’s medium containing 10.0 mM lactate, 0.5 mM pyruvate, 0.2 mM taurine, 1.0
mM glutamine, 2.22 mM MEM amino acids, vitamin and 10% human follicular fluid, we found that the development of oocytes
that formed 2 pronuclei were able to develop to 9-16 cells regardless of maturity and motility of spermatozoa.

Key words : Intracytoplsmic sperm injection, Ejaculated spermatozoa, Testicular spermatozoa, Pronuclei, In vitro development.
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T47e £ 2NN A A} ARE|2
& THAEAM FATES Y53 U Ao ¢
Rk ThYE, WA 29 B A AAEo A
Zate] o] S3ste JANEE FEAZ F £
g T3l G Ao 93 Agto] Feted P o]
YA ED £07 ZFEFEHWEA o]|Fojzt} (Yanagimaci,
1981). Uehara ¢} Yanagimachi (1976)7} §2E] dxlujo)
AAYE A Ao FYste] AY FAHE HxE A

FAZ ol F B AFAE st AZAWFAFY (in-
tracytoplasmic sperm injection ICS)H o 2 Az} AALE
e AErt Aoy AgE BFol RIHIL Sl
HZ AHglA ICSIY) ¢ Hzo d4lo]l B1d ofe
(Palermo et al.,, 1992) Y44 949 899} X 8& §7)3 W
AL 7MY 2 AEA ICSIE dutE 9l FejFH oz
QUL HTHA RAGAL, AAE B2 EE 22N
A F st of sk FAtolA de] ALEHT it ICSIZ} A&
He diEe s AME AAdM ARY 22 A,
&F4 3 Feo A% 5& #x ‘RJE} olH g AP ol
T ETSE FAEH JAE2 won AFUA Hod
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Aol G A A o4} (Meschede & Horst, 1997)2 A &5}
3= P 2HA S JAolt (Bonduelle et al., 1996).

ICSI= A27F dAd] 433%E £33t FH4stEz
FA71Z0 AU € AYrA e B2 o & HeA 9)
A g} mEhA ICSIE R Abeh dAte] 9434 Jazgn
e A4 A AHs BT 558 A% 4L Bale
ANE Aot FHA 27 S RFFooF T AR ARE
o & dFX e A A 9+A programol A A2 4
SEo $F4 Aolst ICSI & AN g5 27] wjdAid] o
g MA=AE AT ol & A3t R LM A&
HAo] o]FolX AL E Ao} AL o] FAE 54 A
Ao} v & AR FESA ICSIE AA T & A9y
3 z7] o) vl Ae &S #I8kLA} FHAT

A2 o

1. R} & FXpe| 5l

HAES AAERE-HEA AY £ JAE FE)
Y38l Gonadotropin-releasing hormone (GnRH) agonist
(Superfect ; Hoechst AG, Germany)E A}-83 34 7] 47
Fqug AN & 974 7171 4A3% $ReAM = ¢
73 F7) A 149 G2 Z7] R W@ F78 gL €
7 F7) A 21458 GnRH agonists w Y H3} FAG &
470] dew 97 F7] A3d] HAstFA Y 715 A
B2 gol3l7] 938te] 5 estradiol ()2 A3l 2 g+
o] 50 pg/ml wwolAY A4 %&3 (Combison 320,
Krtztechnik, Austria)® #&H & ¢X 9 270] 10 mmy)
Tl Aol AFH R 7% 97 HAGZ B2t 9
UG AT 2EE FA3 HTREE AT
i3 Human menopausal gonadotropin (hMG;
Pergonal, Serono, Switzerland)®} human follicle stimul-
ating hormone (hFSH; Metrodin HP, Serono Switzerland)
S 9AH &34 (step-down fashion)S A& 310 H,
hMG¢9} hFSH % A2 49 F2E A4 253& o]43}
o G¥o FAE A AL, dEe] A% Hxd ujz} 9
AP AAAFTE2EY 8FE 2HAT. ) B X (lead-
ing follicle)2] ¥ A7 o] 18mmdl] =€ YAY BT A
of 16mm o]l W7} 37 o] FAEHH human chori-
onic gonadotropin (hCG; Profasi , Serono, Switzerland) 10,
000 IUE &5 Ao vi@g =313, hCG FA} 364
7F 3o AY &9 FEst] d¥E Fato YAE AFH 3
ot dxE] 4 3 2-3A|749]| 25 TU hyaluronidase/ml (type

REERE

VIII, Sigma)ol A wlgste] GTAEE A AsS A1 71
W& ¢S ARgstS T

w23 Ag B FYo g A4 boipsydl] 95t A
A5 AAsAT. AL ¢ JRE F/NF F peritoneal
tunica vaginalisg 53t DU FAZA AR E HA 3}
o] Iml Earle’s HEPES-buffered wje] 0.5% human
serum albumin (HSA)7} 365 o] ¢l Falcon tubed) £7)
2, e wgd oz 33 A ST M F Petr disho] A
slide glass} vls& AHS-3te Az HE st Fad
AR BN AN EE AH A

A et A" AL AL 20~3027F T3
3t} dAsiA 7l T Ao 2HE A v B +54E
ALY &34 71 A= swim-up 2 mini-percol)
WE-& AHE-ste] Eeste] Smle] Ham’s F-100] €21 coni-
cal tubedll F¢J3ked 1,500x g2 587 AR ol 93} 2
3 AAsen, vy A 2 I 23E ZAE
ARSI A F ulE A EAAE e 20% AHR
d¥ o] H71E Ham’s F-100)4 3~5A12F B¢k 37C, 5%
CO:%} 95% F71, U EZ 100%2] CO, v F71oA vj g3t
o ARgaten, UrA AAbs egg yolk7t A7HE §HARE
EdoN JFEA F | FAA AT

A Ex AR it AHHN AA-FA #A
AARRY BF T AZoleS YEhd A E F
7 ZAZ ER/IIAL, A A G HEE
Aol FE A3 YehlA ¥e AAE &5 FA
gttt

ox.

53!
Wor o ro

2. i 2ol

a2t A3 g RS A% 18 gYL modified-
TALPE 7|02 3o AMgdlglon, 7 242 110 mM
NaCl, 32 mM KCl, 225 mM CaCl;- 2H;0, 0.5 mM
MgCl, - 6H;0, 25.0 mM NaHCO,, 10.0 mM Na-lactate, 0.5
mM Na-pyruvateo]™, 0.2 mM taurine, 1.0 mM glutamine,
2.22 mM MEM amino acids, 1.0 mL/100 mL vitamin& 3
7}sle] pHE 7.4, 4542 280~285 mOsmE %34 ato] 4
A A 10% AHE ¢¥ 9 & Artetant.

A2 Aeg A MFYL Ham’s F-10 (Gibeo. BRL.
Cat. no. 430~1200EA)E 71222 &t (.8 mM Ca-lac-
fate, 5 mM KHCO; 20 mM NaHCO;, streptomycin 0.
0185g/L¢} penicillin G 0.0750g/L-& A718te] AAE M2 8
Ao Ad I 20%9] A ¢X AL Hrletgh

ICSIE 43t k& TCM-199 (Gibco. BRL. Cat. no.
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400~1100)2.2 1.8 mM Ca-lactate, 0.4 mM Na-pyruvate,
2.5 mM HEPES, 26.2 mM NaHCO,, streptomycin 0.1g/L2}
penicillin G 0.06g/L& A7}sted AHg-3HATh

A dE A Wt AHA 4A3] A<E A7 20mmo]
Ao Wl A dXE R A e AR FAEFAE
umBE| 2 o3} I 56THA 308 HBAsHete] —20T
A AHEA 744 BESIATH

3. MEEW MXFY (Icst)
ICSIx= ©Y&u}7 (Diaphot 300, Nikon, Japan)o| A&
A mAz&7]) (NT-88, Narishige, Japan)E o] &350,

WA 74L A% holding pipette 9737 W7ol ZzH

100~120pm, 15~20pumQ & AHE3FA AL, TS 9
gt injection pipette 9733 W7ol 747} 8~9um, 4~ 5Sum

A& A9 £8 ¥ FAE mineral oil2 | EH 10
% polyvinylpyrrolidone (PVP, Sigma)e] A7} wj¥4
drop2. & 7 injection pipetteS ©]-8-3teo] A z}e] FHKE o
B4 & rtete] vl 538 AF T HFstE AR
| B2 E injection pipetteS.Z YR FA+ holding
pipette 22 A 127} 124] TE 64] W] A= 3}
of 3¢ F FA7E F4E injection pipetted HAA o &
4& H3t7] fal G 34 g 9A] WEFo R FYdt
At

AAFY A injection pipetteS 2 dzle] A EFS AFH
T3t Ao 43 AT] #AFARE AL, injec-
tion pipettedl|lA] FApA EF W A AHEA] injection pipette
W] PVPEH o] Eo|7kA] A= FAE AXE Yol 24
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284 Y8t FYol $3H W] ICST & 16~204]

T AYFYE st

4. EH Az
£ A7 dojdl A FA4E 12 AHE AAH
.

3 =

1AM E HAle| 254 F20 T2 IcSI & HASHNE
AAAZZEE B F AN 45T B3 AER Y
o A8 AAE A FYNAE W FYE AR 54
°l AP v X G Table 194 B His} o]
AL 23 de ARAE FYSE dAAN FUT dAY
5.3%7} £AERon, £AE A @& dalolA o] FA
B B FAEA g dAE 22 79.8%9 20.2%0] %
. +54S 2] ge AAE FYS AN e FYE
Aty 51.7%7F Ago] AH $54E Ze BAE F
A7 Aol wske] AAPA o] F974 (P<0.002) 22 7
A3

2. 34 U ZRte| 234 75 M2 Icst F MYHME
AAANFZEE B & zﬂLMH e dA A E

o A2HH AT AAE FH FAHHAE W B &
FA o] AAY Ao vlX & G Table 20)4 B vhe} 2

ol #F54E 23 e ARAE FYT dAIA 11.6%] ¢

A7y E}FNLH, EFHAA FL WAl 78.6% @A

Table 1. Effect of the motility of ejaculated spermatozoa on pronuclei formation in the mature oocytes collected from

the stimulated ovaries

With (+) or No. of
without (—) oocytes (M1I)

No. of damaged
oocytes (%)

No. of 2PN
oocytes (%)

No. of unfertilized
oocytes (%)

sperm motility injected
+ 188 10 (5.3) 142 (79.8)® 36 (20.2)
- 31 2 (6.5) 15 (51.7)® 14 (48.3)

Values with different superscript within the same column are significantly different (p<0.002).

Table 2. Effect of the motility of testicular spermatozoa on pronuclei formation in the oocytes collected from the

stimulated ovaries

Wlth (+) or No. of No. of damaged No. of 2PN No. of unfertilized
without () oocytes (M) oocytes (%) oocytes (%) oocytes (%)
sperm motility injected Y ° 4 ? v ?
+ 95 11 (11.6) 66 (78.6) 18 (21.4)
- 55 7 (12.7) 34 (70.8) 14 (29.2)
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Table 3. Effect of sperm motility and sperm source on the cleavage of embryos after intracytoplasmic sperm injection in

the stimulated women

No. of embryos cleaved (%)

With (+) or
without (—) Source of sperm No. of 2PN oocytes
sperm motility 2~4cell (30h) 5~8cell (60h)  9~16cell (76h)
+ ejaculated 160 153 (95.6) 111 (69.4) 34 (21.3)
testicular 86 82 (93.9) 59 (68.6) 16 (18.6)
_ ejaculated 24 22 (91.7) 16 (66.6) 5(20.8)
testicular 54 52 (94.1) 35 (64.8) 10 (18.5)

oA Aol FHZLH, Aol FHHA G dAe
21.4%°155. EE4< 2A Fe BAS FUT G
70.8%9] A7t Aol YA H o ol X HHT FAAA
= A2 &340 AYFA 9FE MAA F3h

3. &AL xF AL 2SH 770l T2 ICSI = =7| sl
)‘k:l'l

Aol AHAH &5l FF F 7L vA = 9
&2 Table 304 He ups} o] AKY B Ha o) &F
e 23 e FAE FAT dANA F F 30474
2~4A 272 AP £ FL 7hz} 95.6%9) 93.9% 0] H L,
FY F 60A] 7oA S~ X7 2 Y E FHFL 27 69.
4%9} 68.6%, T6A A= 9~16ME72 A&d FA g
o] 7z} 213%, 18.6%°l5 . AHY E& B4 U9 v]eF
3 BACNME 30Xl A 2-44) 3L7) wiobe 2zt 91.7%%t
94.1% olgom 60AIZtolA 5~8AE/NE AYH dAe
66.6%2} 64.8%E2 VEPNJAL T6A A 9~ 164272 &
T A 208%9) 18.5%E 7+ vehlo] Ago] A
e 27 e M e A4 43 &4 o ©E Ao
7F it

ICSI= AAAQ AW TA BEe ditgl A esyyoz
FARAHAAE F g AT FATFHAYARE Gl AEAY
Fdstd £RANL £ de A4 BEokg Q2 JlEolt
(Palermo et al,, 1992). & A<M Az AL (1Y 2=
Fayel FAG o] vl&-FA AAZA ICSI 3 AP =
718-8o] 7153y ek Vandervorst et al. (1997)& %A o]
A AR E AAES ICSIY 95t 298 wale] 12.4%0)
Al 2PNe¢] AU B gttt Kahraman et al
(1996)= At E AzA 2F4] e FAZ ICSI ¥
522%9} £ &3 A dAtY 90%0] el 2R Eo)

kg fr ok

Aol B A3l Ao X34t Nijs et al. (1996)& 3
&9 FARALNA FAE AN LFEE ZAG HLF
2 Aol ICSI F $3 589 Aol YA, AHY
T EF4E THAA &2 AR A T LA RS
vl 54 AA el vt ICSI & F4%580] o322 7
adte] & A9 YA ske AFolth AR 54L& ol
A G2AA o, FHU AT £ LFEHAA = o
3 FAHM T8¢ 9EE FFER AR FAL &F
AE Asgd Ay R0 EvbsdH, wEtA &84
AR FAEYY FQ goz Aztsix otk FEAR
Z AFglA] AR AP o2 = FAH L] T3 A=
3t} (Mahadevan et al., 1984). 54 & 7244 23 A=
A3 ARA FHEE 7§ e WHL v
A4 BAAE g R ICSIY 3ty dat |2 FYeAL,
R4 e F2dA AL PEEAAE o &3t ¢
o AEdd Ay Fdshe I Fol dG. EF40] fle
A7 AYE FAHE F e R MEL $HE oY
o 9B ¥HF AAY e EFH0 &4d FAE
28 @At Flate Mol FAHT} (Uehere and Yana-
gimachi, 1976). HZ ¢A T TS ARAA T FA Y
Hl &5 AAE ICSIste] YA Histgrh (Kahraman
et al., 1996).

ARE ARl &FA o] Qe AR FAH &l AtE
Aot AaN Y] ARl 254 &S wx] g &%
Aol = AR/ 34 AA] FA7 AFEE AL ot
(Eliasson, 1977). & A¥oX e Azt Q&S 2ALE}
A B el FYE AAAAM EFAE AT ZAL
AHEHEAE d4EA g AE B 234 2 Ah
W B energy WA} 04, wl§ vlAF2A A (Ryder
et al., 1990)3 R U dynein arms®] A T H2FH 72
g (Papadimas et al., 1997) S22 $EAL &4 vt}
AR E H&EAG FA dHE o)n] AHEHNE AoE A
2497, Al AH8H3 AP E BAe AR 2 77
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FLo2 Aoz HE AdE FATE B LA FAT
of A% o] o]Fo|H L AL E ALRET. A FAH L
oAl FAZF AAe FAY AHE B HiE F/AAG
(Bedford, 1994). F7¢] =3} DNAE £4417]Z, DNA
protamine ¥ g o] BQA A Eof 4R AF Ao AgHct
(Nijs et al., 1996).

ICSIE M EF71& 2AsAY A fafid dAte
A3} 71dS AFeke 7138 A33th Meng 3 Wolf
(1997)= thesus monkeyol| A A dztol] AAFEY L2 86%
o] dael A 2PNo] A= oW, AT FdE dA
oA 87%2] dA7t AYol IR, B vl F-& F
A I A= 19%] dAAA &850, P F
ZEL FYT dRAM = 76%9] A A 3E AT
B3t £ AFdM e 99 B vjgld ¥ APy
& VERI QIATE ICSTe] ¢33 AAFYo s HAL
2 £REY SR Qlo] AP Hol A9 =
&g ASE F das Yrigt
g4 £3& F35HE 5T AT ¢4 A
ANE AYste ¢z J@g, g 3E, diks
o] 7t AXZAY AME Fol TFH= B2 84
512 &% 3ok (Van Blerkom et al., 1995). ICSI= A A}-y=}
7+e] gto] &3 §E -85k FA ok ICSIY] &3}
W7t @4stE e 71A-e A gd o] ohyn ofd tfate
£ oFF & #HEY A g} ICSIe) 9§ dat 843 7
AL A E FA7F A 29 IEE calciume] YAIHQUA =&
2 AR vhes bR A A9 glo] caleiumtE: F
A3tdE dHAAE {718 4 lth(Fulton & Whitting-
ham, 1978). AF&e] YA} calciumo] E3FH Wi oA W&
T4 AAE FdsH SHAYE Ao, calcium9]
A7 A G WA oA FYshE S o] JAHA &
T AL E Hol calclumE FAAY P daie] Ao 5
a% AR ZFL3THGearon et al., 1995). £ dFNE
A YA o) calciumo] 1.8 mM #H7tEo] glemg =
YA caleiumo] At 2 FUHIE 202 AFREY. &
A2 calciumo] H7IEA & WA M FAE FYsIAE
ICSIel 98t da7t &4stsQenz ICSIHE F¢ +
dubsol B W2 AEEA AEete] st A x4
AR AZoE Wit BABEE R0z AREh
(Edward & Van Steirteghem, 1993). Al 2 Ax} T4
sperm-associated activation factor(SAOAF)E W2} W w3
(Edward & Van Steirteghem, 1993; Parrington et al., 1996)
gt dAS BAGSAI o2 E Are FLE(Swann,

ﬂl{

oX oX

)
o= L Hy do [
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1990)¢} E7)(Stice & Robl, 1990)5| A= A=) cytosolic
fraction(CF)9l glom, Alge] CFE vwh$-2uRe) F¢s
A vhe2dAE ASAE F JoBR F 5ol d(Stice
& Robl, 1990)& it} @&+9] sperm nucleus decondensing
factoro] ¢|ate] Pate] #o] W=, 3l e T4
ZHE SACAF/F ¥zt Wl W&t das 43It
(Dozortsev et al., 1997). A&} & A 734 A SAOAF7} THE
oA & Al7le FAEA Fout B ATFAX FLZEH A
3 A o|n] SAOAFS FAo] ¢5H ALoE AE
"oy 48802 &5 4%E vele A E e A
AP go] won, Fa FAe AR 54l AHUY
Aol QgL wAA gon, AYFPHo] &8 © FHLY
2714 = B3R AEEs 540 9FE AR &
=

ol
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