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= Abstract =

It is well known that the clinical test for responsibility of accurate fertilization capacity in
male partners is very important to diagnose and treat the infertility. However, it has been
reported that the traditional semen analysis cannot accurately predict fertilization and pregnancy
potential.

The present study was performed to evaluate the acrosomal reaction to ionophore challenge
(ARIC) test as a prognostic indicator for fertilization of sperm and oocyte in an in vitro
fertilization and embryo transfer (IVF-ET) program. From March 1996 to Februry 1997, 30
couples undergoing IVF program were allocated to this study group. All female partners in the
study group were 35 years old or less and their serum level of basal follicle stimulating hormone
(FSH) and estradiol (E,) were normal. All the male partners have normal parameters of semen
analysis. The ARIC tests were performed on the day of ovum pick up and in vitro insemination
in all the male partners. The controlled ovarian hyperstimulation (COH) using luteal long
protocol of gonadotropin releasing hormone (GnRH) agonist was used in all couples for IVF-ET.

The acrosomal reaction with 10 pl of 10% DMSO was induced spontaneously in 10.1+9.8%,
and acrosomal reaction with calcium ionophore A 23187 was induced in 27.44:18.1%, and the
ARIC value was 17.44+16.2%. There were no significant correlation between the ARIC value
and the fertilization rate (r°=0.044, p=0.268). There were also no significant correlation between
the ARIC value and the percentage of the grade I, Il embryos (r*=0.046, p=0.261).

On the basis of above results, it was suggested that ARIC test might not be a useful
prognostic indicator for fertilization in IVF-ET in male partners with normal parameters of
conventional semen analysis. We guessed that IVF-ET could be performed to the patients
primarily without universal appilcation of ARIC test to all male partenrs, and if fertilization
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failure occurs, the microassisted fertilization (MAF) such as intracytoplsmic sperm injection

(ICSI) might be used as an alternative mode of treatment with acceptable success rate.

Key Words: Acrosomal reaction to ionophore challenge (ARIC) test, Fertilization capacity,

Intracytoplsmic sperm injection (ICSI)
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Ade e 9 AR} BF A7 dae 4
), 222 o %o o 2] slo] ArjE oz 21
FAW ol & HE2PA R 520 Uk F
3 A Y47 AL (semen analysis)7h 7] 24 Q] 3
Atz e AAEE 3 AR ol F Ao ok F
E 59 A sl e Hluny AAAA A
E HAE F de v, £54 (motility)o]
@ (morphology)e] #Zo| lojM = F#A <)
a7t ¥ol ZA&aHA =, t$-7] AAL A 7}
g 3 AR 3 53 (fertilization capacity)
< A o] wdskA Rate Aoz gElA U
(Cockett et al., 1975).

A FALEL AFeAY) A A A
o2 AFHE o188 AR 842 ¥4 (com-
puter-aided semen analysis, CASA), 3§ 28 Fx}3]
F52 Y (hamster sperm penetration assay, SPA),
A7) 215 323 A} (hypoosmotic swelling test,
HOST), A=ke] Al@da HAA4d ARsHAA
(in vitro test of sperm penetration into mucus), 712
2 FAEEe] 3 EA (sperm morphology evalu-
ation using strict criteria, SMEUSC) 5-0] A+ 7
dre)o] g}, o] & = SPAS SMEUSC/} & 7}
4 9e] Ag9 g1} SPAS) A% A} A
o U= A4S v, 49 V1Y, =
A2 ARA Y o] AFAtel] N2 TE
o, A 71zke] Ax, ¥]-go] Bo] EgE
©ido] gtk SMEUSCE A7} 2tAstz, A
€ GAZ el & 5 e W, HARke 3
2 847} Bol Z&3HA Hol 71EA e Aol
ojf = Bt oha}, 7 7] ek m R 71EA
€ AAdok dvte dxe] Utk & SPAY
SMEUSCE 2% ZALE Aldshe /18 T= 2
Ao Wt Azrel W20l g 4 o), Ak
Aol e AT Az vm BAo] Eekst
€ 234 g4 o] sl

Qzte FAE WA $46l ol2IAA &
5385 (capicitation)¥} & A ¥F-S- (acrosomal reac-
tion) 57 Z& & AXopw &t (Bedford,
1983). mebx A 49 B =4 47 F
e AFH R FrtE ¢ dvd AR 534
8ol g AR o] 84 F U A2 7Y
Hr}. o)o] wta} 1991 Cummins 52 A =}+e] A
AR e fEato] ojzo] Al 44 A
DAF BAI) Aotz Raslga olF e d
TAMEC] AAbe] HAwvkg H ot FAte 3
YA 2% BAC dete TEI ub U
(Fenichel et al, 1991; Pampiglione et al., 1993;
Henkel et al., 1993).

olo wel HAEL FAY BAFHA B4
Al e A4 £20& BolvA & 9 Ak
o o]l A4 A% (in vitro fertilization and
embryo transfer, IVF-ET)S W& 358 Ao
2 calcium ionophore® <17t A z}2] HA w3
FE 3 F FITC-PSA 942 A3l dA=z A
Adr-go] fZE At vl&& Tt o] A
7F A% el AYFHAEA] FHES dF
& e AE Lol Fo2H HAe] HAkE
&34} (acrosomal reaction to ionophore chal-
lenge test, ARIC test)?] A3 F8A-S 793}
27 B A7 A

AT CHA W Y

1.7 o

199613 39 RE 19974 2971x] B9l=g F
22 S0y A A eFdHd AR
I EdAYYE Wit EAHAE AP
A3 A2 F ge ¢F AR 5o 2T By
22 AYgFPAE olgdle E R Wl
fctn ddE BY RREF B4 94
At e B4 274E BYd BA4ES o
23t 2 AFE APt

Y B5EE o9 AFo] 354 o] do] A,

47 F7] Al 3¢9 7IA EF d¥ASs2E
(follicle stimulating hormone, FSH)2] FXx 1} 71 4]
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N AEFT L (estradiol, F2)9] TE7t 44&5 o
U A5, A ot AFRLE Foz 9
AR oz A Fuh) S32o] ZAe AL 1
g1 AE il EAste A oAM= ¢
A ¥bg-ol A57F gAY B2 (Wood ef al., 1985;
Molloy et al., 1987; Muasher et al., 1988; Scott et
al., 1989; Licciardi et al., 1991) 43 ol v] X & <
Fol & AL WAN Asted Asjalex ol

F2 RF A At 9GS AT
SEEER ﬁo1 A& BY FEE AHY,

H

g GAES BF 2~3U7te 28 7|7t
Ao FG A EA dAAH T ol F
ot g iﬁi‘%‘a}ﬁit}. A
polypropylene &7l g & |3 &t
06087 WA A7 F EAA 4
AL} HARE FEAAE APsAa,
WA g ANE GG A S AE
s $7 #7 % FHEE 2990,

1) S ZHHAL

M A B2 717 (World Health Organization, WHO,
1992)¢] o] e} b ole Ay R
=A35t1 o) oF 10 ulE 3 8to] Makler count-
ing chamber (Sefi Medical)& ©] &3} A z}e]
=oAL &5 (B)E ASstA

2) ¥AgtE wetaAb

© Hxtel Xz

o5} A ol S 5 ml Ham's F-10 (+0.3% HSA)C.
2 B M3 F 600 goll A SEF A HEe g Hol
dEAE ﬂ]ﬂfs}ﬂ t}A] 3 ml Ham's F-10 (+0.3%
HSA)O 2 A& 2 600 goll 4] 1027 YAl 25
St A B, A B2 4 sk e
Aol A el & el g e Ham's
F-10 (+1.0% HSA)S 3 7}sha 444@ z A7t
T 37T, 5% CO: o] WAjete FA o]
TE2 A A Saith 540
2 < B o] shvte A
94%—3% fsiel A8aR HE St A A
<

FUANE fete] g,

o

@ HExesel R
THE AAE FRete e AEA A HA
o -

WeES WAyl Y3k 10 ple) 10% DMSO
(dimethyl sulfoxide)3t o 2 A} 2] 3ta] 37T A 14
FE MFARL G e APHew A

A& #2357 ¢t 100 mmol/l, 10 plo]
calcium ionophore A 23187 (Sigma, US.A)3} 5
mMe] DMSOE H7Igt F B ZAdAM w %
3F33 ). Calcium ionophore?] 5%+ 10, 20, 18]
i 30 mMo] HEE F1084S Frlste] WA
Basha A ALg-skH o

W kE AA o 22 300 ule) 80% Percoll &Y
£ A71eta 600 goll A 1587 A 88Tt

@ "X Hxo| AAM

AR HA 9 e gL AN E
3083 4ColA 50 pl, 95% ethanolZ LA A 7
o ol Z A ethanole] nH HA-E AR &
ol=dl &2 A F7] FlA AxAZ F, 50 pg/
ml®] FITC (fluorescein isothiocyanate)-conjugated
pisum sativum lectin (PSL, L 0770, Sigma, U.S.A.)
o2 AAsAth 40 F719E Wgael ¥A
@ F ool eelng R ¥ BE AR
158 ol AAske] B ¥ R Ao B

9 ?SlxlOO(%)i A O}Odi D¢} E9] ¢

ALl 2] Al ] sH s o)

3) ntefzt R e X MeleEAlE

7} AHE-2 GnRH-a (Decapeptyl, D-Trp-6-LH,
Ferring, Malmo, Sweden)E A}8-3) 3| 7] A7) %
&Y (luteal phase long protocol)Z 2 A} sla] T}huj
A2 Al EH Y (Neveu et al., 1987; Tan et
al., 1992 & 1994). Y74 F717} LA g Gxjel Al
= €94 771 A 4ol dEol =7] 9o
& #Qstn €7 7] Al 219 5 GnRH-2%
k2 0.1 g W2 58k FALeke] Al Aa -
S4A Dd %9 A8 FESA,

GnRH-9) 518t 74} % 970 glow 97
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F7] A 3~59¢ 2] 257 (Leopard, B & K,
Denmark)& AlFste] AFHE dx o] Ao
10mm v Q] 73 JFH L2 7% dAd =
23ttt gzeta g AdAsE2ES
Foste FjEREE AFsUS old, A4
Z5 9 GnRH-a0ll & i @Fo] LAY
Av 3@ FF50] e A5 S5 24 2
=3 =3t HAE AAs F AAS
o 99 AAAFTIZ2ECZE human meno-
pausal gonadotropin (hMG; Humegon, Organon, Hol-
land)3} human follicle stimulating hormone (hFSH;
Metrodin, Serono, Switzerland)o] AF-&-5 S1t}. 9] <l
B AAASE2E Fo P2 JEHer ©
Az &34 (step-down fashion)E |26l
21, hMGUY hFSH Fof A& 44378 A4 =
F3E ol &t dx o AL AR, ¢
T A% A=l wet A JAATz=2E
o] &2 zAsgrt A Y (leading follicle)
o] 4 H73°] 18 mmdl] =R AY HF 2
7o) 16 mm ©]43] FFE7} 37 o]} #HEHW
human chorionic gonadotropin (hCG; Pregnyl, Or-
ganon, Holland) 10,000 IUE 28 FA}5lo] wjgt
< FEINE 22 2 EFE v/ FHEA
t}. o] 24 4] estradiol MAIA kit (CIBA-Corning
Diagnostics, U.S.A)E AHE3H WIALH A 24 Y (ra-
dicimmunoassay, RIA)o] o] &gl om &3 o) 3l
©] intraassay variance$} interassay variancet:= Z}tZz}
7%} 10%E A &3tct

W AH AF w20l ekl Hoig Al
fow AAY WA B TENLD F o
18~20417F Fo 4 %2 AT WA}
A oF 48A7 Fol jote] ek o X2 W kot
of Fato] 2219 wlobE Jones 5 (1983)0] 13t
gt vfjolo] 2} # (transfer catheter)E ©]|-&-3lo] T
o) & Wolg A1 AR B AT
o Aa, o2 ot FAREART tA
A2 FY HYHE progesterone in oil (Progest,
Samil Phar., Korea)2 v} 50 mg¥ =% FA}s)
o 3 7] 27} (luteal support)-& A A] 5193 T}

Qael gL Wok o4 F A 11~122 Aol
dZ B-hCG FEE =A38ta °jd 3 mIU/ml ©]
Aol 159 1Y wlF A4 2895 A9
3to] ) d (gestational sac) 2 Ejo}r} &2l % 11 €
ool 417 gl WA QAo F4
o] Sgo] AAE BB lsk] Bl

zZ Ao go} Ao Y BFE 9%
2141 (clinical pregnancy)o. 2 HA AT A

AR Ao g Ak xbe g4l ¢ ke 2
I}E F4 #Fee G

82 B-hCGS] =# & hCG MAIACLONE kit
(Serono Diagnostics, MAYE ©]-§-3F |G WHALA &
¥ (immunoradiometaic assay, IRMA)o] AH-8-5| %]
o], 244 glo] interassay variance®} intraassay
variance's 22+ 10%9} 5%% 24 stch

4) EH =M

ARIC values} =3 & 2 A 1,2 55 vlote] H]
& Atole] A #AlS] ¥-24-2 regression analysis
2 747t o]l g3tH e p<0.05Y W FAEH &
9 Ao] e Ao= AH AT

)

a uf

19963 3L EE 1997 2¥7+A £ 3049 2
AEE QAoz AFAT F3 g
S 1d A AP} 20% o)eke] I3 Ax
FHES HolE Babes YEhA] st

WA A5 B 93-S 3281414091
A5 W AFBL 3594474010} H
# 29 77t 6871554/ Dol A FA
Ao BeFe Zhzh 2 G A og
# A7t 199, A Fejghs Hole wjE <l
ZA7F 89, a8m W] I, I g e3e] 33 o]
ATh Fd HAAL £ BT FH9 ¥ 33+
1.3 ml, %3 108.2:+109.2x10%ml, €EA A=}
o] ¥] 8L 73.9+203%, 22T F FHE B
ol ARt Hl&L 562+21.4%% W FA

o o o

Table 1. Clinical characteristics of patients

No. of patients 30

Age of patients (yrs) 32.8+4.1
Age of husbands (yrs) 359447
Duration of infertility (mos) 68.7£55.4

Patients with primary infertility
Indications of IVF-ET

12/30 (40.0%)

Tubal factor 19
Endometriosis (Stage I, II) 3
Chronic anovulation 8

Values are means=+ SD.
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Table 2. Results of IVF-ET and ARIC test of the
study populations

No. of patients 30
N()(.7;>IfU%onadotropin ampules 3654115
Duration of gonadotropin

administration (days) 9.7£15
No. of oocytes retrieved 9.0+44
No. of oocytes fertilized 7.6+£4.6
Fertilization rate (%) 81.74£20.2
No. of embryos transferred 4.9+1.3
Pregnancy rate per patient 5/30 (40.0%)
Spontaneous acrosomal reaction 10.1+9.8
Induced acrosomal reaction 2744181
ARIC value 17.4+16.2

Values are means=+SD.

Fig. 1. Staining patterns of the sperm head with
FITC-PSA.

AR Fekd 4 Sl W-SAbs R EHA g9
o} (Table 1).
A e 235 29 ﬂrﬂﬂ TF o
APﬁQ AU GMAFEERe F B £
198 882 751U 7|95 365+11.5
°"n°1i*17 F 59 717HE 9715900 e
A E dRe BT e 9.0H4470 2 Autg
ol BFEe Fxe glAnh A o2
A9 HF My 76£4608 0 BHF £
& 81.74202%°1%1 21 o}2]o] AlgH Hjo}e)
Bt e 4.9£1.37] 0] (Table 2).
ARIC #AME A&k 23 DMSORLe.® 2

12=0.04255
1000} + - - 5 = 0.2741
% 800}t -
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(113
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Fig. 2. Correlation between fertilization rate and
ARIC values of the patients.

r2= 0.0465
p=02613
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Fig. 3. Correlation between proportion of grade I,
II embryos and ARIC values of the patients.
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o] Z Vel & ARIC valuels %7 17.4£16.2%0)
91T} (Table 2). ARIC value} 3 E31] 48 &
A Fig. 20) VER vie Zo] fo3 4% &
AE BolA] ¢Fokrh (P=0.044, p=0.268). Bal o}
gt ARIC valuest A &) djo}3: 1, I 5 (grade
I IDo] 2 F& wjotd] vl Alololl = 438k 4
o BAE }E}L}x orgrth (P=0.047, p=0.261,
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05.44_,

©,

o

1>

FE ANE WP A% 2 oo @ 9lo]
Aoz Fasit} st 2 v R zed
% (microassisted fertilization, MAF)2] wrdo]] ] ¢
o] FAAA B #F Bilo] FTEEA
A8 Fole FoiHn 1 4FEE AU EA
2 ASew gloy, o2 % WHO (1992)¢] 7}
o oig YwstE FAAAL FAAA BUE
AeviE gew wugge) gnh 2eh, o
o e At FAPARe s E HA £
3 w2 Aae) AL R Aoz el
A 81t} (Cockett et al., 1975; Dunphy et al., 1989).

5, U AQ BAZAL AFRE Hole @A

AR RN AAAA QAo] HuHE AR
91, =2AE A4AL AR ARG 742
dol 2952 UEE 45 A g £
540 B8 §AY FAAZ (azoospermia) 5}
Ze AYAQ o) go] Yehte A L
A BARARe s 44 FEL 28 4+ 9
)

A o)l g ARAL o) ge] WAHE A
£ 339 =BT Wy ohel 9w HoA
el B4 BB wEst LA AAe) 54
8¢ A T2 AAA} odn @
212 93 (Liu & Baker, 1992), 2} B 7} 820 g
oAe] ABHA MEE TG e Aoz

H a1 9t} (Jequier & Ukome, 1983). whaba| KTt
BEetA Ao 4 T8 $& dZ3r] 93
o8] 74 HAF #Rio] g, A AjE o] gt
H o2 EAFEL sFN 98y
CASA, SPA, SMEUSC 50| gz AtgH 3 glo
Yolo e MHET R ARAQ Gy g 2

O
4
2

+F5 4 (culvilinear velocity, VCL)9} &
2599 =% (amplitude of lateral head dis-
placement, ALH)}2 &5 E& o Fst=d 9l
o] A FAZAL Bt} thah w97t
TE Hol7|& 3, obF o) A f-gAd 0
sl = Be o) 2] Al7g m 9tk (Davis and
Katz, 1993). Yanagimachi % (1976)°)] 93l
22 AE SPAE AL AAje] Miztw s} g4
=27t Yo YA EE Eo} SPA ZH7t 0%
2 TolME dAlEe] 16%9 HATE Rk

913 (Margalioth et al., 1989), A} 718, =74 &
AR 9] A o] z+ A1 7] Fe] wep th2A Y
ERubn, g 1 AAF 7)3HE) v go)] Bel &8
"the ©@do] glth. SMEUSCE A 954 A9
o F JAARA vl F&3M, AAE s
BAH e Aol A& AoZ Huda gl
0} (Kruger et al., 1986; A4 F 5, 1994), o] 7
AL GA] AAAL] @2 F34 2]l Bol FHE
3HA Ho] A #Ado] olA 1, AL 713 Ate]d
olA 7] FHS A IFHE A WA A
Aol o] UA @& AHolr) wakA AT A
2E vla BAF o2& Hol dx, &4 J#
wtch Zh7)e] A Z1EAE AR dte] ALESho
of gttt wde] Qo AR E AR £ F
=9 2ol & ehie A4 AAe] Bepule] 3]
o] Kruger 5 (1986)2 7]&X 2 4.0%E A3
B glent, Tulel AF (RAE 5. 19999 A &
25%% 1 71EA R R1dvE AT

A2 A9 ARIC HAZ} AL o] HAbe] 4
A TEE A APHo 2 F s wdE ¢
UE HALZ AAI =2 v}t (Cummins et al, 1991;
Fenichel ez al.,, 1991; Pampiglione et al., 1993; Calvo
et al, 1994; Yovich et al, 1994). FA}e] A=
(acrosome)= PAHTO] & H 4£7|FHo 7 BAHE
A5 JeEl ™ HA = (acrosomal membrane)
AR FANLe R FAD ] STk HA
$e PA o] B FA (lasma mem-
brane)d} 3 HA AFE (vesicle)ol A FHa W
o] W} &E9 acrosin, hyaluronidase, 28] 1 7)€}
hydrolytic enzyme 5-°] A ¥ Q2 F&HE 33
o=, o) AFE B3ty HA= *abe Fddl
(zona pellucida)E %11 I W2 &2 = YA
At g2k FANSS 30 o] QA
Ao, o] AL AH o e AL Y4
71 el dojuix] gt Aooir AYFez &
=8 Fx ot HARSEE =8 F e A
g8 EREZE D FAHE (cumulus cell) (Stock
et al., 1989), =] (Cross et al., 1988), FE
(follicular fluid) (Tesarik, 1985) 5°] glow, 3}&t
2 B2 2+ calcium ionophore (Tesarik, 1985) 5
o] itk olgl et HA RS Al slojA Ho
Al ol Bz IAutsE A Fow st
A5 o, whgo] dojues Al Ut BEFF
Hejsl Aot 5P Acw A 5 3

et 8 E 3 dalgo] xe o=

=1
1

o 4 n

=)

A 30 o
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T,

e

baad

¥2

A=
T
Calvo 5 (1994)-2 A2 o] &3l 3 2o
AAEE FE28 F JANE #2849
FPA e FFEL Hmstded, 3 et
EFETE AN S 4o £ de FAY
7t Ao, FAe] AAE FEEo] Fgg
= FR 0] ¥dtha Eug bk ok =g o
HAbe B35 H A3 ARt SMEUSCel) ¥ 54
AL £ TEL o 2 waddn Bodky
o o5 HANE Flgo] 5% o) A%
E o B, A4 FAAA 2 &
ol FAE SlolA = ARIC ZA7E F89 A
w8 A foll WSt \dabe] 3 o) 2.54)
I skt e v, o] ARIC 714
A AEFE ol wot, W=Est 24
Ao Budlgct ol
o droide FANEE KR Aste] @
Eojo] Abgsigli, QEde 1 BE e
(quality control)7} £90]3t4] && 4 gJonmg B
A drd i A f5ay)
23t calcium ionophoreZ Ab&slgith, B A7
ofj A} &} vk 7}FA] & calcium ionophore & o) &8} o
A F83 Agkz d-roA Yovich 5
(1994)2 HA WS fidile dake $HES
d&5T & e F& At TR o
9 A7 g8 HATRS gy VES
/(v} <

s

it

10%2 39w, 71 o]she] fLES 1)
£ FA &0l HolAW Aoz ey} Bt o}
QE} Pampiglione % (1993)% o)} HA}3k 2
E.I_O]'S’\i U I 7EAE 31.3%2 4 %‘ﬂ
of oj3te] HAWhe &S HYd B
A Ao A vhn 2 gk np ﬂﬂr
Zo] ARIC F A= Ao 4 548 & wgd st
zkeln AR HaY Aew D
onf Ad7ie] o2 AFoA vepd nie} o)
Aol FE Fae MR gR G A ]‘%1
Fie, = gxF (;}oiz% o 2 HA|ukgo|
Y 73%);} N (olﬂ,]z% o 5 A 3 8h-g-o)
Byl Aol o atel 7k | frejskAl 4 &3
A3 JA e AR Rad s 9v (Cumm-
ins et al., 1991; Penichel et al., 1991). ol A &
AAN-SET SPAY] 4T BA 2 843 Hrt
e ol & Lo thetel Baso] ARIC A}
84 & AAIE vk otk (418 5, 1995).
TFol M e B A A el = A

zerlr};rﬁ;%ﬁ

g 2 ofo

rﬂ
it o mE%

=)

&

Béu

T
L.

2 op

27-& Hole FAENA ALFH A EAlY 4
A dzte] 3 EE oA Sl 2lo] ARIC AAe
A EE dotEuz &g oyt AFds A7) o
2] AFEHE 98] ARIC valuedt F4 Eolle
frolg A4 BAC gl Ao vEigen |,

LS doke] M EHE feld 4B WAL
A ek, £ ol g5l Gl G
dZo] oM E W f8 FFL FA 2

st e Ao2 eyt F ARIC A F
)J»zq o) 75}01174}\].9,] g,]ou%:bq, n}7LE; Eg}—g}y
oA tha H&e Zlog Azt $vk ol
ARIC ZAAMA] B Ake] M F v a A F2 gAgt
o] AAile] Meld 4 girhe MAde] 478 v
FHE QF f o dld FAd FAtd g 7%
Bt BEEA ¥E& F lve AR A9
I gt B2 ddTY 71 Hof 2EFoR
g Ao olokr|E 4 U AT ofvH, ¢
B g AAAYD Wik Aot Hba s
oF ARIC ZHAte] 840 g Z2o =g
& slege Atgdrt 31}71 = o]k ARIC
AAE A FgAES N ES Ry EE A
HFukg BE BB, 53] dAIAAL 24
He A5 v o] AAE Al ez At
& FErgol W AL sloME ALFH
Aaal o] ARE vlg] ot A3
Al oldd WHE A8E s EAA Al
&l BAY, 28 Apell A ™ Fate] He] Al
pentoxifylline?} Z-& 2 7] 5dAAE A7}t
of g} EAv (Cummins ef al., 1991; Yovich
et al., 1994), B A FH Al el G A 24
g ZA2A F#=e (intracytoplasmic sperm injection,
ICSE )88 MARZFHE T8 A= &
o=2H $AES AR velrh 4S9
FAg 22 E ¢ e Ao rdstd oy F
vl B RS &, 53] ICSIe] 871389 dhe
Yol AHAEA AwAe Yoz
FAel ANG BAEE e L ICSIE A Q5
o BEFUL FHEIF} QU BFS L)
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7b F7VstAl Hx, ek ofjw] 3 HAAFo] 1Y
Hi e el &L & 7 de 7tsds
W £ 314 Ao} (Hobart & Roberto, 1995). 22|}
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ml, 5 108.2+109.2 x 10%ml, £E4 % #}<

B &L 73.94203%, 281 A4 AEE Hole
AR} o] H]-&-L 56.2421.4%0°] % T}

4. RG] AHEE A8 AAATEE
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B NFe 904402 Ak EFET
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