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= Abstract =

Although IVF-ET is widely applied in the treatment of couples with male factor infertility, it
may fail in many infertile couples with normal semen parameters, and certain couples cannot be
accepted for standard IVF-ET due to unfertilization or extremely low fertilization rate of cocytes.
Recently, several procedures of microassisted fertilization (MAF) using micromanipulation have
been introduced, and pregnancies and births have been obtained after partial zona dissection
(PZD), subzonal insertion (SUZI), and intracytoplasmic sperm injection (ICSI).

This clinical study was performed to develop and establish ICSI as an effective procedure of
MAF in infertile couples who could not undergo standard IVF-ET repetitively because of failure
in fertilization or extremely low fertilization rate of oocytes with the conventional fertilization
technique in the previous IVF-ET cycles. From March, 1995 to May, 1996, 27 cycles of IVF-ET
with ICSI in 19 infertile patients were included in study group, and the outcomes of ICSI were
analyzed according to fertilization rate, cumulative embryo score (CES), and pregnancy rate.

The number of oocytes retrieved after controlled ovarian hyperstimulation (COH) was 10.50+
6.13 in 30 previous cycles, and 10.57::5.53 in 27 ICSI cycles. In ICSI cycles, the number of
oocytes optimal for ICSI procedure was 7.89+4.30, and the fertilization rate of 67.9+20.2%
could be obtained after ICSI. The number of embryos transferred was 1.43:22.40 in previous
cycles, and 4.36+1.77 with the mean CES of 41.8+27.4 in ICSI cycles. In ICSI cycles, the
overall pregnancy rate was 29.6% (8/27) per cycle and 42.1% (8/19) per patient with the clinical
pregnancy rate of 22.2% (6/27) per cycle and 31.6% (6/19) per patient.
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In conclusion, MAF of human oocytes with ICSI is a promising fertilization method for IVF-
ET patients, especially with the past history of failure in fertilization or low fertilization rate of
oocytes in the previous IVF-ET cycles, and ICSI using micromanipulation procedures applied to
human oocytes will provide a range of novel techniques which may dramatically improve the
pregnancy rate in IVF-ET program and contribute much to effective management of infertile

couples.

Key Weords: In vitro fertilization and embryo transfer (IVF-ET), Pregnancy rate, Fertilization,
Unfertilized oocytes, Low fertilization rate, Micromanipulation, Microassisted fertilization
{MAF), Intracytoplasmic sperm injection (ICSI).
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B9 F5oAM 959 49 F 949 23,
& AR 44, F3 2oz Qstd Eo)
= B4 ¢ A (male factor infertility)2} ¥l S & o
5 obFstA Hasm QRN 50% - 60%S XA
sta ok dabel il Fef4H o9 wjold]
AZWol4, & A AL (in vitro fertilization
and embryo transfer, IVF-ET) T2 71389 %7 o
Al FAAAe] B AN T A4
Alsg A3t ddidoz gale)l & AYd
Z1d& g et a7 2 Adgde JY
o ulx]7] Zate] F@Axs 49 A9} v
wate] Aoz BFG Aoz geA o
(Tournaye et al., 1992). =& FAQIX 7 B2
9 dQoz g B8N AYFHre
A} I @H-% (controlled ovarian hyperstimulation,
COH) ¥ d¥ AR AHE ¥ g ez
Aol A g PA 9} £7 (insemination)Z A)
&8ty F%  (fettilization)e] <tUoly w5
(unfertilized) ¥}e] AL 7|ZE9 12FHQ A9
54 o g A7 (reinsemination) & 22} Al
T g REe W E 30 Aol
%=t} (Dehninger et al., 1988). $k ¥l gl YA
QA7 Bl fd9es AdEs] gL 2y
BAAME A5 A &4 daiet A Ape) 3
o] gojiubx] gAY Ao o] FojRx THE
o] wf§- Yol AZHE Hjolo] A& A E3A] &
AV FA o] dojd £, F vjote] Ax F
A & A7t Bol Bu¥ 3 ¢t} (Dehninger et
al., 1988).
T oA A7 A3 GAAA BdFez A
“”C’T HAAY, & AA AeFHAlE A8
F71A AHE dRb AR o] gk
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Y 2348 daes 3% AR micro-
droplet® o} &8 4% (high concentration micro-
droplet insemination)& A 3] ape} A =}e]
ALY & Axsi, o AxdME nlF
AE G2 343tod n]A 23 (micromanipula-
tiony2 ¢ &3 dA AXAWN HA FYE (intra-
cytoplasmic sperm injection, ICSHE }x}e] vl A
X% 4% % (microassisted fertilization, MAF)S
’é/‘lé'}ai waiel Aakel Fgel dojud A&
w <k & Zate] AFUE wjoto] 2] & AlF sty
¥ "*"“‘“ Zldge g g/ BdF ¥
gk ob el dale] £4& A stol ik E’r—i}ﬂ
el == Yok ey d F3 0 A
s ger 19 ¥ vzl xﬂf&élﬂ s 2
FAdsd % £ E A= A3 dAY 3
4 F3 AEAZ (polyspermia)e] A ol & of =
A% FH7F QA9 (Nagy et al,, 1995), 94l 4
T U g Rada YA Rt (Tsi-
rigotis et al., 1995).
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1995 39 2E] 19961 5¥7lx] BL &=
2 AENTGEY AU BN Y S g
3te] AR B dA 29 A 68 e dd
A A TE, O el 4dEY B
ToE HHHo AdgeAPAE ojYde v
£ A8 el glvn #ad &3 & 379

AdFG A€ Al FrleA AdiE F A
He dAE 25 Aslda o] H
v S W EFEIE BAE o
2 a7 ek

i fape} Al A Al G A A AL
& BAS , &FY A EE 2 FAe] ¥
2 B2 HAWEA 2 A7 A4 &

zo nx
s
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Aol g elA} B E e SR
2. AU

1) otefRte T

th7d A4l A Gonadotropin-releasing hormone
(GnRH) agonist (Decapeptyl, D-Trp-6-LH, Ferring,
Malmo, Sweden)& AME3F A7 7%y
(luteal phase long protocol)S 4 A sle] }pu &
=& A3} (Chang ef al, 1990 & 1994; &
%, 1995 2§ 1991 & 1995). Al gew Fv)
A 43 F7] A 39 24 88Xl Aq¥3ld Y5
343l 3 2 2 (lutenizing hormone, LH), Yt X2}
ZEZE (follicle stimulating hormone, FSH) #
estradiol(B2) 52 &3 &ln], A4 g A}
(transvaginal ultrasonography)& A} 8 3t Z Wk
o1 §78 AT AFI AR S @
Ao BAF7) A 1ol WEe] 2] % o)

g glete 4457 A 21¢9] GnRH
agonist®] 3 &tFALE A28 T} (ovarain suppres-
sion phase).

GnRH agonist®] 3] 8}FA} £ YAo] glod 9
BF7) A 399 HaeA 9 vF gA /FE
3Ql3ty] Ystel €2 LH, B, progesterone (P42
ZA 8k LH < § mlU/ml, Ez< 50 pg/ml, Ps < 1
ng/miQl 739 ol HHEE AlFbetc) w3 9
A7l Al 3de A 25IHAE A st
GnRH agonisto]] o} da o] B AY

B SEol Qe A9 Sehed 44 28w
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Fxstol 24 AAE dAgtd F AAFA
. 9457 A 3o HFRTE A Fehy,
|- =A = FSH (Metrodin, Serono, Switz-
erland)®} hMG (Pergonal, Serono, Switzerland)&
B3 Al-8-8}5] T} (ovarian stimulation phase). #Huj
FLEZ AFste 2 MTHE A 1¥9=
sha, Al 193 A 2dole 2F 64 FSH 150
UE 283480, 4 348 Ee e 24, 2
S0 217} hMG 150 IUS 2{FAISHAA )
o] A whs A ¥ 835 E ol wak I
BHEA EF F4E 2FsAT TR
T Al 6Y FHE 85 B x4 A4 2294
A AFgete dE ARE BAFAT
3 A7)el H FAol 18 mm o]Fo] At 16
mm ©| 4l FEIF 3 o] FHEAHEA EF E
Txrt Ald Assta, A7 10 mm o] HE
o ¥ B E¥E7F 300 pgml o]/o]H hCG
(Profasi, Serono, Switzerland) 10,000 IUE &5
Abstad v kg frEshelch

LHS} FSHY €% sov 99844 &4
(monoclonal antibody)E  ©]-&3%  immunoradio-
metric assay (IRMA; Medgenix, Fleurus, Belgium)
2 &xsdrh LH &3 9 0.2 miU/ml,
intraassay coefficient of variation (CV)& 3.5-6.5%,
interassay CVE 4.5-8.8% ©]%1.2m, FSH 2% 9]
2 7F e = 0.1 mlU/ml, intraassay CV+= 1.6-2.7%,
interassay CVE 3.6-5.3% ojqlch B8 €% 5
= "hAbA o 24 (radioimmunoassy, RIA; Spetria,
Orion, Finland)©. 2 =39 om, B, 239 ¥
Zb2 20 pg/ml, intraassay CVy 2.9-9.7%, in-
terassay CV& 2.3-10.2%, estrone (E1)¥9] s A4k
22 1.3%, estriol (B3)#¢] RAN-SEE 04%
oj9lt}. P,o] @5 ¥ & progesterone Maia kitE
ol 48 dWAlRA &AW (RIA; Biodata Sp.A,
Roma, Maly)0. 2 2SR, by 29| w7
¥ 0.022 ng/ml, intraassay CVe 5.7-9.0%, in-
terassay CVi= 4.6-8.2% ©] 3l t}.

A4 2&AAE BT HE F7] A €7
7] A 38l A& AA s SRFR e
7)ol gt o] FF& #H71g - GnRH agon-
ist o} AL 3} FSHAMG Fof Azl o] A4
s, Ju| FHE A 64 FEE hCC Fo thE
G712 ol AAlste] At dEe A
235ttt oA 8AIRE 27 9A] Atold &
& Aol o) dAehe, A 2&HdEFE

NG =

=20
=]

il
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47171+ 5.0 MHz frequency2] A2 transducer”}
H-23 transvaginal real-time sector scanner (Com-
bison 310, Kretztechnik, Austria}&- A}-&8} % o).

2) MM =i

B AH = dA AH FLA 222 50
ml pyrex beakero] FHA oz AHF sl 420
A 30-40 £3t A st A7l F | EAHY
BAHAE AA ATt HYo] v, $EHL
MARA7} 7 (World Health Organization, WHO,
1992)9] e et A, o] G E
BAE7] 918k Kruger S(1986)el] ) ted mmeh
H A9 AU Fe) B (strict morphology cri-
teria)ll Wttt FAe] H¢F Hste] 80% con-
tinuous percollZ M| H sl dojz FH YL 3.6mM
pentoxifylline (3,7-dimethyl-1,5-oxohexylxanthine,
Sigma, USA)2.2 3083t A2)g & 4483}
of Tl swim-up A &l & H A8 AME-3HA o}

3) X} &5

Yol s3] & hCG 10,000IU 2834} 36A) 7F
Fol 44 285 fEsl AL Fool UE
9] FQ AAE o] &8t AP A}. dAE E
#Feln Y GEH-Z 2 mle] Dulbelcco's phos-
phate buffered saline (D-PBS)S ¥33l1 3+
¥4 FHPE) FUdta, 2 FAF oA 2 mle)
D-PBSE & ARSstd dARFU FAF Ak
ROl WA RES AGANAT FE
3} DPBS §9o] 5 TS FA MPUR
&AX g FI AE 71530 v A
(#3002, Falcon Plastics, USA)oll £71 & a3 &
73 (dissecting microscope) 2.2 z}e] £i) o X
£ HQsta, date] X7t gsW guald
v}7] (inverted microscope)2. 2 2} HeE T
ZaAo AHE A ARG TAE SFA
{oocyte-cumulus cell complex, OCCC)2] #eld] u}t
2} vjAl S (immature), 4 %5 (mature), 343 % (postm-
ature), YA 5] 3} (degenerative) 5.2 8 FE8}G ).

GAE SR FY 2 mZb ol M FHAl
o &7 ¥ 12417k 37T 5% CO; W) 7)ol A
e A o] F GFAEE A A
At vikd FA-F A E B3 E 0.1% hy-
aluronidase7} 3 7}1¥ D-PBS £ &7 30%
7t Pasteur pipetteZ ©] &3l FYH} WL W
53 F s ddes §A4 A Pasteur pi-
petteS o] &3ta] FFMEE 7fRo] A AR
33 AAsHch AHE dAE gy 2

mizb Solgle MFG Aol ol ICSIM & A7

%] 3-5412F 37T 5% CO; W] B7I ol A ) Fah e
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ok ICSI &€ Algety] Add date] A&k
& A #F 3t Al 154 (first polar body)7} W&
B A 2754849 £7) (metaphase I, M IDS] W&}
e AEste ICSIA &9 g dAE AHES)
At

W) oFo & Ham's F-10 (Gibco #430-1200)% ©] &
aal 250 mie] 54 F R WY @) BE
1L, penicillin G 75 mg, streptomycin sulfate 75 mg
& S F AT &5 APt 4T ¥R
3o Bstgnt. ols}h Zo] Azd v (4x)
25 ccdl] 52} =FF 75 o« A 718, calcium
lactate 24.52 mg3} NaHCO3 210.6 mg& F=7}3}<]
pHE 7.4, A5k 280-285 mOsm/liter7} 5 =%
3t of AR AA st A3 253 F Aot
AREA e Fxrt FHMFYANME 7.5%, 43
A Fdo e 15%7F HES dHE Hg
F g AHgstdth

4) Hxpet MAjel olMExE - E A ME
A X FUSAcs)

NARZ FHE, S IR XA FA T
% (intracytoplasmic sperm injection, ICSI} 9| gt
Z) Al 513 (holding pipettes) @ =Y 3 (injection
pipettes) NarishigeAbe] GD-1 #-2] 24| & (glass
capillary tube)& ALg-3ted BHEATH HElBA®
2 2% 7x MAB A (detergent) Y A 2ok AF &
oA ZEs FRACIN 3024 28] 283} A
A&t 100T dry-ovenoll A AR Wi g & ALE
Sk AAMRE A3 puller o] &3hed 730
< Jt=3x ZA BE 3 microforge (MF-9, Nar-
ishige)oll Al A2 31 Eof] &30 (fire polishing)
WA o] 15~20um, 7o) 100~120pm A= H 7
gEolA Atgetdch. FYAe F3 puller2
Ven dA Be SEE v At (microgri-
nder)ol] A 3-5% EF Zobr sjal el Aol
4-5um, 9173 ] 8-9um o™, 0T P9 4EE
2vA At o9 vl dnrle] FHFE A
3] "o} o] Hg YRR 2] FHe] olrt
= A& PAHH .

ICSI Ao =¥¥n 7 (Diaphot 300, Nikon,
Japan)o]] A& H 1539] vlA=27] (NT-88, Nar-
ishige, Japan)& ©]-&31 .21, Al-4-H holding pi-
pette> 27 3} A o] Z+zk 100-120um, 15-20um
0] 9] 31, injection pipette-2 £ 7 2} W} G o] 2k} 8-



9um, 4-5um?l A& AL&EFY T}

FHE FFA FAE oilo] BHJYE wFA
A1 2] 10% polyvinylpyrrolidone (PVP) &< 43
o ol FAel EFAE HaAF 1, FEI
< o83t FAlo] FHR (midpiece)oll E) 2

& 7}ste] ¥ &% 3} (immobilization)A] 7 T}
W Z2538tE A e B4R FUgye
Fdatdch ARG o] &3t FHE H%
WAk M D] BEE A 1A 64, B 124
Wake] Hx g daE n4e §F FYdgge v
o] BF G 3A1 M 9A] WgFo e BIAA
@A) AZANRE FAE FY3 & F4
FUA FEd oz B AEAS Fdeko
¢} (colemma)o] &3] ABHAZT S FA3)
L, °]F PVP §do] dxt A ZAWE Soj7}
A g 2AAHA FAL FAE dAe A
EAE A FYe A4 F<)o) guE F
oilo] M EH St 20 pl &4 wic} 170
H ol WAtE oA 37T 5% CO, ull 7] i ol A
i oFat gl o}

§) Aol £ &ot

ICSI Al 16-18A1 2 & AxkAbE W] A (%200,
X400)& o] &3te] Ydatel &4 o 9 Ao
B4 A% F& AAE B3 2709 24
(polar body)e} Al Z A A AH (nucleols)S
FEetn e AW 2719 A8 (pronucleus)©)
B JAH g £ vjolz hFatgnh
Aoz A9 wolold 24417 & wujole]
V& (cleavage)S ##EIg o.n), T (blastomeres)
o} #8A, €733 (anucleate fragments)e] T3t
= Foll wet wote] AF T (embryo grad-
ing)& BT 7 5, 1995).

6) ujo} o4 9l Al =tol

@to] #919 HjolE Jones 5(1983)0] w3
wioto]l A T (trasfer catheter)2 o] &3la] EFol
FL HjotE A3 67174 #Ate] AU o
28t, ol ¥-2] wiob WHE R E (cryopreservation)
AA T (B 5, 1994). vlole] bzl 4] Fol=
HET AN AT B & Hstn, 3 43 2
Y 5B} progesterone in oil 12.5 mg (Progest, Samil,
Korea)Z ¢i2lo] &<ld wj71=] 7]
o A7 L& AAsd

PAle] Ele wfoela] £ Al 11U HF B-
hCG =& #9138t 3 mIU/ml o] 4ol a1, 154
F AANG FAHAA "F B-hCGY &

O

p S

% 28 FA})
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A2l

Hojn, A 56570 AA A4 29
Ao A Bl (gestational sac) & ] o}e] A7 8t
$ol BANE 449 dHeR favel 94
o] AA% ABATE ookl el 27
oz go} 23 o] gaH BLE 448 dile
2 #gstgh Aslet4 glAl (biochemical preg-
nancy)2 8% BhCG v 4% F #LE B
o Aez Aelargon, dad el wF
o4 AT G4 ddes AT
=943 Bure) Fohe 24 Basle] gl
At

B-hCGe] 274 -2 hCG-beta-kit (Serono Diagno-
stics, Switzerland & International)& o] &3 WA
d239 RIA)Z AHEslgon, 239 7%
3 mIU/ml, intraassay CV+= 3.1%, interassay CV
6.0% <1 o}
T AT At 24 Y
A Aol g FAGH F42 chisquare
test, Student's t-test B-& o] &8t o™, p < 0.059]
A3 EAGE foAo] e Aoz gt

t

feofr o

EA g

240

o]

Z3
=

Aegigtad ARQH BelaeyolA A
Pure 7ol HYrPA A FEFE §F
AHE A BN AYFF A FAol HA
FkAY FH o] g BFEHE 2 AT
U4 B3e & 199 Q737D)esM B Ay
& 34.1:£2.44] (31 - 404)) ©] AT} (Table 1).

4 BAE A AT HETS
#AAA EdFo] 84, AZU HFo] 61,
B BYFol 31, v fEFe] 19,
g B-elgo] 17 of it i A5 v
Aol A Al G QD F A7 At FApe]
B Ao £, A FE FAA Y o
HAE A skt

AT A 3de] AAE 71A dF 2R
FEE LHZ7F 50427 mlU/ml (1.0 - 11.1 miU/ml),
FSH7} 10.844.3 miU/ml (4.1 - 20.2 mIU/ml), E27}
25.9-+12.4 pg/ml (10.0 - 48.0 pg/ml)o] AT}

¥ AT7E Agar] A 19789 i #xtlA
A3t 71go] AejpAAe Fr)e 5 3057
2A M THE F AHE A FE 1050+
6.137) (2 - 2770) el em, A Q) Wew
A ) A& AA st oj il wote] F & 143+

o o

T



2.407% (0 - 87)) o3, WA £H & HF
10.0+:14.9% ©| 1T} (Table 2).

277719 47 A F71dA4 FAMTHRE F
AH D A FE 10.57£5.5378 3 - 2470) o1
o, o]F ICSIE HA® + YUY 53R

Table 1. Clinical characteristics of 19 patients
undergoing ICSI

19
27

No. of patients
No. of IVF-ET cycles
Age of patients(years)
Mean
Range
Indications of IVF-ET
Tubal factor
Endometriosis
Unexplained
Pelvic adhesion
Chronic anovulation
Basal serum hormone levels on
MCD #3
LH(mIU/ml)
Mean
Range
FSH(mIU/ml)
Mean
Range
Ex(pg/ml)
Mean
Range

341424
31-40

it et N QO

5.0x£27
1.0-11.1

10.8+43
41-202

25.94:12.4
10.0~48.0

Mean:SD
MCD: menstrual cycle date

$= 7.80+4.307] (2 - 1971) o] Rtk ICSI A& %
IApe] £ALEE FF 67.9£202% olglen, A
uj F AFol el A T dE
GAE Bo AFeld & A Hlotd] e
436+1.777 2 - 778) °1th Aol E H)
olEoA e FAHuolx|4 (cumulative embryo
score, CES):> ¥ & 41.8:£27.4 (10 - 112) ot}

wlolol &l A 119 Fof] AAF FF B-hCG F
X 2% A3} B-hCGel 45 B A% 83
22X YAlEL el 29.6% (827), A&
BAF 42.1% (8/19) o) oH, o] = A4 &5
AR AFU Ede] glEo] d4A dale
2 B3FE ASE Hogs A Jage
N &Z=7F 222% (6/27), A EBAZ 31.6% (6/19)

ol ct.

4N

a

!

A5 Al g FopdA 19881 o] F Ao
Ao o3 FAAA ELSAte] e 73
Aoz Yxret AR njA F2} (micromanipu-
lation)& ©] &3 o7 FFHY mAERzE FHE
(microassisted fertilization, MAF)©] o] §-5]|7] A2}
SH L, ol met BRAHee g THE
AEsHA H St} (Cohen er al., 1988; Fishel, 1993a
& 1993b). Z71ell vl EE 3 &2 A partial
zona dissection (PZD)e] 71'&= %111 (Cohen et al,
1991 & 1992; Cohen, 1992), Yx}9] et F9
Z 7t (perivitelline space)ol] A5 HolF& su-

Table 2. Outcomes of IVF-ET in 19 patients undergoing ICSI

No.

Previous cycles

ICSI cycles

Patients
Cycles
Oocytes retrieved
Oocytes optimal for ICSI
Fertilization rate(%)
Embryos transferred
Cumulative embryo score(CES)
Pregnancies
PR/cycle(%)
PR/patient(%)
Clinical pregnancies
PR/cycle(%)
PRatient(%)

10.0:£14.9

1.43:+2.4000 - 8)

19
30
10.50+6.13(2 - 27)

19
27
10.57+5.53(3 - 24)
7.89+4.30(2 - 19)
67.9420.2
436+1.772-7)
41.8+27.410 - 112)
8
29.6(8/27)
42.1(8/19)
6
22.2(6/27)
31.6(6/19)

0

Mean +SD with ranges in parentheses
PR: pregnancy rate

.88 -



bzonal sperm insertion (SUZI)®] A}-&5%lon] (Ng
et al., 1988; Fishel et al, 1992; Palermo et al,
1992a; Wolf e al., 1992), o]0} A AE Wda}e] A
2 A" F<slE intracytoplasmic sperm
injection (ICSD°] =5 &71HQ nArx
FA= TR A AGFHAIEA] YA AT
A7t B B3 gl (Palermo et al, 1992b &
1993).

PAl Rz g U o Apage] o
T AHNE FTH ¥M5te] B PZDE 4§

[+ 3 R
g 2 9 RS YA Zatm 9lo) SuzZiz

(o]
3= gl ot (Wiker et al., 1993), SUZIT #
Aol &, 254, 98 R 94 A3} Apolo] 2
& ABBAE B FA Bt Yt} o7 ¢
¥txlo] PZDe} SUZIE= 3 H € At o4
Ago] E BAF LR AAH 1 g a8y st
2 A<E WY (invasive technique)q] ICSIE
Suzis} ¥lmd w) doiRo s £ 44E e
Wi e § FHIe vANERE £3e F
ICSI Al&e] dad f8A3 $94 2y
o BF ICSIL MM RE $H LS DEAQ B
HoR Alge] 8 Ao AAFn 3t} (Van
Steirteghem et al., 1993a & 1993b; Toumnaye et al.,
1994; Tucker et al., 1995). A A 7A = WA B2
2} A= 7]= (patient selection criteria)o] 2+ ¢
Attt Mz golstd A A A4S ags
WY nABE FAed 98 dal dgeR
WolEY St Yok BANE WESD Qo
H, obA = Hateh FAAAE A3t ne ICSI
A 9 AgFel BetA 4R UAA
Z& A% ol (Malter er al., 1993).
F4AQA BYFE T EEHeA
G v 9A A%, 5 FARA} 4
27% voln PesHoz F4HA ¢34
Ao} 7t A s o] 3l 79 (quantitative sper-
matogenic or maturation disorder)oll ¥ WA B2 &
el B Hg5e] 3 4 U A A
&= AR Bt 228 HolmA &
Aol dojr}x 7% (qualitative disorder)el]
£ FA A vsa ADE DT B ol
AT A AR FFE] F5F5oR
v} n# 7] 7) o] @} (Sathananthan et al., 1991;
Liu & Baker, 1992a). 53] o|2]gt #A4E5 & A
A FAHAL 278 By ®I olye} Ry
FHA ¥y HA AW =&FE A¥o] gl

aeid

o]

OF -

BT

- 8O-

o}, 84 &} 84| (antisperm antibody, ASA) HALE
Sqoz Yent 53 99987 BUZ (unexpl
ained infertility) 2.2 AT 7= 331, EFHAL
Alggate] B Fzle] 4 5o £47F 3
Aoz wHEARE Z$2A (Liv et al., 1989;
Liu & Baker, 1992b), ) 29} & < (donor semen)
2 ALg-sted A A (cross fertilization IVE
test) & Al &Yt G g Fcto] yhgste] LA
91 HAHAL Ao oA AR R FA
7b slej A o] dojux] gethe Aol Wy
A 7)1 & 3o},

o} xtd o 2 Wxlrh ¥ A A AN A Sell = mA
Bz F£AES AgE §F Utk 43 48R
He 37t gugdeze 2 459 AAME
o Asld A BAHAE TR} FRFOR
Al A7 k. & FHoiue] FA F
A (sperm receptors)’} A g AH-8-& A &

=

=2
.
R

73
B
B

A, e FRAE Pt 9 B 34
A ERe) @A e A8 A4S & 9

t} o]# 3 ok 7|Ee M4 WEeR
FAo) dojux] &g F glan, ol & mg] A
@akE AL oYY watA 3] £ A,
TERTFHEE BEYT F ol dde 1
stod & 4 oA S, o] F] A FHAISAl
e 71EY 3 Moz AT L AE F e
£ A&FE F dA E

o]} 8k o] B2& A Tucker 5(1993)& 34
A FHAE Al Fl6 FH o] HA ot
DAY A FAAR BURAELS 2FE (1 -
5x10°%mi)2} 2} microdroplet-& ©]-&3F =3
Hoz A& AAga, F3o] ¢t 7|
ARz FHEE A8t AT & AlAF &
9o Badtdot A sEE LA T8
AFE BHEZ FHEY ¥udtdz ¥uF
2 A& 28 4 vz ExE 4 3
(Mashiach er al., 1993; Tucker et al., 1993), ©] &
28l —"‘,173‘ & WA & 16% (Trounson & Webb,
1984l A Al = 70% (Boldt et al., 1987)2 H .31
Hevh wate) Ae A F 24 Alzke] st
W B A8y, gaA FHEE Bdon,
FHN BETS FHE GA 2 Ao] BFEA E
t} (Tsirigotis et al., 1995). wabal 4 of 43k
HAE 18 F I1CSI A% S ol ko] $HE A
=% 23 549 433 thAZe A
ol A% JFHE HolATt (Nagy et al, 1995),
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£ WK
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535 JAl&L JYidng B2aHa A 2}
o (Tsirigotis et al., 1995), o]0] 47 #}Fo] A
Hi v dAd £48 £ F dE tsAE
W¥3sHA ®t} (Hobart & Roberto, 1995). Tsiri-
gotis T(1995)2 FA o AWM Yl 14 F
ICSI Ala& N3ste AL A 83 B4 Hie

5 A5 e FU1E AT dFozA9
ATA Exo) ] 2% Aojaly Hag vt gl
o B FAHA e A oAl e Aot
Ao Erglel Agsld £WdE 298 4 9l
= 58 Aol sl A% & dAbdA 4
of A% 4 3, olEE AL O F76A
= 7]&E9 £33 dgon: EUs A9 E 43
SHA =, olo met o] BUBRAEANME
A EE $F%so] QFHLh (Ng er al, 1990;
Tucker et al., 1993). o}o] B B0} ICSI Al&o] 9
she] o #ohe) HATHE Gdate] F918ta] vy
AZFE WA e Ao A 948 e B
=3 9} (Palermo er al,, 19922). &H 3ol BE
AL A EA ASREH 7|&9] A5 i
2 A1EER g xR o2 ICSI Al&d] o3t
dzel 3 & AEdAde 2% vdex Ut
(Tucker et al., 1995).

2 dFM A AGeHAle A F7]d)
A Eas T A" GRdA 25 523 o)
dol A skAV #3 &o] T3] wkd #9)
BAEE QAR 8 AYFHPAE F7] oA
A £AE o] &3 ICSI Al&-& Al3Y3te] wia}
o AL HAeHE AN A el HF
FRAEL 67.9+202%, AZUWellHE wole] H
T FEWoR 4 (CES)= 41.8+274, Al &£F7]
Z 2 A8 A& 77 29.6%, 42.1%S
Yeille 5 AYFEA A %53 ICSI Al
BHE EE 4 3o ICSI A& o] &3 a3
QA v Rz £HeE NG BYE F
Aok weps BA FR ) Aufstel voje] A &
Axgle] B 4 gl BUdSAEAA A5
HAAle AgA AEax T g3d 3AE 9
Fo 23 dAAQ] ICSI Algo) dAFHe=w 11
AE F U& Aoz AgHy, od g dA
7 Ao FAHo] HA Fe €l To
AR A AF7t 7HsEA Hol By siate]
Ag 2 g4 2L =222 AFH 4 YL A
o2 AgEd.

FFICSI Aol dg 450 A7 He
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FAA T B A7 AhE Fopo] A AlzA
A FYE, FICSI A €2 o] &3 AU 1)
ARz 359 44 A&5S g 43¢t
AFFAE T AT B2 e 484
o2 Hg3te FA FEHE FI)NN 3
o] Ak BA 7L oprld B FolA BEHY
vzt A #3e Axd ¢ Jew, 7 A
A E W BApeA 7 A dAe
A5 Ae BAS dFPso FFHe2 B
Rl M HelFPalE F dAl HFee] 4
S YAz 2R Y 5 9 Ao Asdnh
2

Z =

19953 39 5§ 19963 SR A&l stwH
A AT Edagyela Alawe 7%
A5G A A W) -2poll M DA G F A A
AaoldA i F AHE ¥ BF
A AYFH A FHo] HA FRA F4 ol
v BFERd B9 199S qew v
ARz £3%& (MAF)O) 23 ¥z MEAY %
2 FA& (ICSHE ©] &3 A A A& 2757
& A Fgslo thea 2L AARE AU

1. O Bx59] H dF-S 34.1£244 (31
- 404 ol em, ALFHAE] A ki3
AR} B Fe] 8, A-ZHHFo] 63, 99 E
B BYFe] 3%, T FAFo] 14,
& Blge] 17 olAnt

2. 714 8% 32R ¥EE LHJF 50427
m[U/ml (1.0 - 11.1 mIU/ml), FSH7} 10.8-£4.3 mIU/
ml (4.1 - 20.2 mIU/ml), E;7} 25.94-12.4 pg/ml (10.0
- 48.0 pg/ml) ©] At}

3. 7199 AYFHAIE 30F7]A FujdF
T F A" dAe] FE 1050261374 (2 -
2770, 22 A A4 E A sk Ao o
o}o} 4= 1.434+2.407] (0 - 878) o3z, FAHel
44 &8 Wi 10.0+14.9% o] AT}

4. ICSI Al 27374 s & A
A 39 & 1057+55374 3 - 2470), ol F
ICSIZ A E F U AE5dAte] = 789+
43070 (2 - 1970) o] 3, ICSI Al & X da}el &
AL FF 671.9+202% oAUt AFuielA
wlole] 4 4.36+1.7770 (2 - W) ol eH, F
HufjolA}$ (CES)ye BT 41.8+27.4 (10 - 112)
o]t

Lo Z= 0
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ol A AE * 4 AT
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