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= Abstract =

The present study was designed to test the validity of the semen analysis{S/A) and the sperm
penetration assay(SPA) as a prognostic indicator of male fertility in 123 patients undergoing in
vitro fertilization(IVF). We attempted to correlate the traditional semen parameters or the extent
of sperm penetration in SPA with the results of human IVF rate or cleavage rate. Poor correlation
was found between the results of S/A and human IVF rate(sensitivity, 80.6 % ;specificity, 46.7%;
positive predictive value, 91.6 % ;negative predictive value, 25% ). Conversely, good correlation was
found between the results of SPA and human IVF rate(sensitivity, 100 % ;specificity, 80% ;positive
predictive value, 97.3% ;negative predictive value, 100%).

Our results corroborate the conclusion that SPA can be a valuable tool as a prognostic indicator

of male fertilizing ability.
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Semen collection Female hamster

! !
Liquefaction Superovulation
PMSG
hCG
| !
Semen analysis Oviduct removed. -
{ !

Suspended in equal

volume of TYB Cumulus dispersed

! !
Incubation x 3 Washes of Ova
(42hr, 47C)

1 !

Washed X2 in ZP Solubilization

3ml medium

! '

Sperm pellet
resuspended in
0.5-1.0ml medium

! !

10-20 Qocytes/
sample

% 3 Washes of Ova

Incubation

IVF 3.5 hr
}

Fixation{more than 24 hr)

!

Staining(0.25% acetolacmoid)

Fig. 1. Procedure of

assay.
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4. SPA(O¥ 1)

1) #aE HXel Z4|

AZE 12-1628 F2aelo PMSG 351U &
ZHZ FALG & 5241 Ay hCG 35 IUE
2 FAelg #@ g R =g hCG
Fo 14-16AN7 F AFEdTYe= F2HE
ANADL BZE Fo] Wi, dF ¢ AFE
2E3AA AWNzYE 2T AAS F g2
T dAFS D-PBS/ €3 wldg Ao &
of Y@ HURE HOToRA IR —dFA
7 EeUeA ddch drAEE 01%
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343 D-PBS(+0.3% BSA)o| A | A3t ok
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Chang et al,, 1990;% %, 1992a, b)) 2] A3}
o AgaAt. &, AHE AAELE AFeA
3083 d8A7] WHOZ Zo 23 A HZAL
E A3t & AAS TYB(TEST-Yolk Buffer;
E Do 83w 1112 AH3) EF¢sia 4C7
A HAE 2EE HPAZ T ATHAAN 424
5% AL wj¥d F°.0.3% human serum
albumin(HSA)o] #H71¥ 37C9 Ham’s F-10
6ml & 23] Al H (650G, 10%-) g F & 2} 7 (sperm
pellet)ell 0.1% HSA7} 37}¥ Ham's F-10 0.5
-1.0ml-& F7189 k. 2% 5% CO, 37CH
71ef A 90E Tt el g3t & AE Al Zo} olg]
dr2 FA5d $548 HAsigoh ey
54 AR 1x10%/mle} 1078 o]4e] HEd
AA 28 A FHAHG

Table 1. Composition of TEST - yolk buffer

(TYB)

TES(N-hydroxymethyl-
methyl-2-aminoethane 211mM
sulfonic acid)

Tns(hydroxymethyl-— 96mM
aminoethane)

Glucose 1imM

Streptomycin 0.0050g/100ml

Penicillin 0.0075g/100ml

Fresh egg yolk 20% v/v

1,000ml batches of TYB can be prepared,
centrifuged(6,000G, 30 min), filtered(0.45um)
and stored frozen(-207C) in 2-ml fraction.
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Wol 24X 7t ol LA A7 F 0.25% acetolac-
moidZ G4ste] Y4 o8 x1,000 vl &
st AR v AR gRE FAIG Y.

olwf Fzte] F27b 3 (enlargement of
sperm head) F| A AV Aol RHolW HF
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(A" F A& #/F3A F 938 F)EA
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kA o) & x| (positive predictive
value), €A o] & x| (negative predictive value)
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(specificity),
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R ol o (Acosta, 1991;John-
son et al, 1990)5¢] 30-35%% R13x U
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Human Ova Fertilized Penetrations Human Ova Fertilized
IVF(%) Per IVF(%)
Semen Analysis| 0 10-30 31-90 100 Hamster Ovum ¢ 10-30 31-90 100
Normal 5 3 67 20 29.0-3.0 1 2 80 28
Abnormal 4 3 13 8 2.9-1.0 0 4 0 0
Semen Analysis 0 8 0 0 0
+ - SPA
+ —
+ 87 21
VF + 108 0
- 8 7 IVF
- 3 12
Sensitivity =80.6% (87/108)

Specificity =46.7% (7/15)
Positive Predictive Value=91.6% (87/95)
Negative Predictive Value=25%(7/28)

Fig. 2. Correlation between in vitro fertili-
zation and semen analysis.

%, Holme 46.7%, ¥4 dAZAe 91.6%, &
A dEAe 25%1AH2E 2).

2. J4+HED SPAS| ARHEA

SPA7} Aoz BAR 11143 1084(97.
3%)N A AAFHANEA 31% olFe HAF
B BEow, 3¢(27%) N 30% ol 3}
9 A& Vet SPAY wRAQ A S
o} 126]% 1244(100%) 25 30% o]ty A
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SPAS #HFd &0 g wUA=E 100%, &
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e 100%o19cH2d 3).

&

71E2] SPAE 4¥Ttel Wol, AxTeE 9
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HE AL 9k (Rogers, 1985;Johnson et al.,
1990).
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Sensitivity =100% (108/108)

Specificity =80% (12/15)

Positive Predictive Value=97.3%(108/111)
Negative Predictive Value=100%1(12/12)

Fig. 3. Correlation between in vitor fertili-
zation and SPA.
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% ZHAH(Tummon et al., 1991) computer
aided sperm analysis(Holt et al., 1985)% ¢ #
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Table 2. Validity of sperm penetration assay for predicting in vitro fertilization failure

Authors Pfs Ak;‘:r’;zal Sensitivity  Specificity P;‘i";if‘“’eN‘;zl:zve
Wolf et al.(1983) 24 <10%* 0.00 0.89 0.73 0.00
Rogers(1985) 29 0% 0.50 0.92 0.92 (3.50
Foreman et al.(1984) 37 0%:? 0.40 1.00 0.71 1.00
Ausmanas et al.(1985) 54 <15%?* 0.33 0.73 0.95 0.07
Van Uem et al.(1985) 19 <10%* 0.78 0.80 0.80 0.78
Margarioth et al.(1986) 134 <20%* 0.57 0.94 0.85 0.78
Rudak et al.(1986) 68 <10%* 0.69 0.51 0.88 0.25
Johnson et al.(1980) 138 <5.1° 0.92 0.78 0.95 0.67
McClure et al.(1990) 19 <10%* 0.93 0.75 0.93 0.75

2 Percentage of eggs penetrated,
®Penetration index.

A% 2197k 30% o1 HFFHLS 2R
toB A7 4% A 5A¥E 9387
A% AAPAe BAHORE %e Solxe
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% 9tk W) SPA: ARAs2 +49 A

EE 3% + sdded, UgE, Boly, &
BAEA R SAASA W %

SPA Aol QlojA WiiEe A1AE
2 ZAAAZA swim-up HH-E o] &3 e
H o] A% FArel Hei¥A|7re]l SPA ZHao
28447t 9(Johnson & Alexander, 1984;
M A, 1990). Aok A7te AAEE As
Z}olE ¥o] o 2 (Perreault & Rogers, 1982),
Aujg A2te] AR HAHANE AL &
A&4 AAE RojA doh. Awld A 1-
AT Axe F& AtEYE 18X 59
Aol ¥e 984 ABE Bolm
(Rogers, 1985). SPA Al3iA] A=Al FAES
FAA7IE AAAGEE o &dtE
Ma=Eided F2 TYB(Johnson et al., 1990;
AF A, 1990)9 izke ¥ 9 (McClure,
1990)& ol &3t gloew 7|E9 swim-up #
el vl3) ®ldE, Solx, 424 2 24
o2zl Slo] Wl TS HAHL BRudu gl
th E3 SPA AgA] At&se Wgd 2 H
7}3te albumin®] 5% Q39 SPA A3
of feoist 48& 71d & (A F, 1990).
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zeanpe o] AR 9 2de HH A
7%, AT NgPAs oA AR, A
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%)X 31% ol4e HFFALEE RgoH,
390(2.7%)ME 30% ©l&te] £H&& e
Wk SPAVE wR4A A% 1243% 129
(100%) 2% 30% ©l3te] AAFHES BY
th ohEtA & 0% E Vo UL o
SPAS] R g2 O U =E 100%, &
ol%E 80%, ¥AAEXE 97.3%, 4923
= 100%0| Yt}

3. B AAE o8 A" SPAE 949
FRFE Btz o w$ gd4s gog 4}
s

g EES

Ho

Acosta AA:Systemic follicle stimulating hor-

mone treatment and sperm fertilizing
ability in assisted reproduction. Clin Adv
Androl 1991, 1(No. 3), 1.

Ausmanas M, Tureck RW, Blasco L, Kopf GS,
Ribas J, Mastrianni L:The zona-free ham-
ster egg penetration assay as a prognostic
indicator in a human in vitro fertilization
program. Fertil Steril 1985, 43, 433.

Chang YS, Lee JY, Moon SY, Kim JG, Pang
MG, Shin CJ:Factors affecting penetration
of zona-free hamster ova. Arch Androl

1990, 25, 213.

&N, AN, FA, ddd, A3, 4
4:3% 22E ARAE o)&F Uy H
e B A WEARI A 1990,

33, 61.

q, wad, dAdE, AF3A, AT, 84

£, oA g, FEN FHY EA4/24 d=

B dAe 22ARFI1-94 BEFH 2-¢

A &9 &3 gz 1992, 19,

143.

Cockett ATK, Netto ICV, Dougherty KA, Urry
RL:Semen analysis:A review of samples
from 225 men seen at an infertility clinic. J
Urol 1975, 114, 560.

Foreman R, Cohen J, Fehilly CV, Fishel SB,
Edwards RG:The application of zona-free
hamster egg test for the prognosis of
human in vitro fertilization. J IVF ET 1984,
1, 166.

Franken DR, Acosta AA, Fruger TF, Lombard
C:The hemizona assay:lts diagnostic role
in male factor in assisted reproduction.
Fertil Steril 1992,(Abstracts) s105.

i

-Gerris J, Khan I:Correlation between on vitro

fertilization and human sperm density and
motility. J Androl 1987, 8, 48.

Holt WV, Moore HDM, Hillier SG:Computer-
assisted measurement of sperm swimming
speed in human semen:correlation of
results with in vitro fertilization assays.
Fertil Steril 1985, 44, 112.

Johnson JP, Alexander NJ:Hamster egg pene-
tration:comparison of preincubation per-
iods. Fertil Steril 1984, 41, 599.

Johnson A, Bassham B, Lipshultz LI, Lamb DJ:
Methodology for the optimized sperm pene-
tration assay. In:Keel BA and Webster
BW(eds). Handbook of the laboratory
diagnosis and treatment of infertility. Flo-
rida: CRC Press 1990, 135.

A4E, B9, A3, 23T, 24, o
€, BAEHgFd A4S d¥de= @
F2E dA AE BAYEe HY /A
A, QB YFE A 1991, 18, 63.

Kruger TF, Acosta AA, Simmons K, Swanson
RJ, Matta JF, Ochinger S:Predictive value
of abnormal sperm morphology in vitro
fertilization. Fertil Steril 1988, 49, 112.



McClure PD, Tom RA, Dandekar PV :Optimi-
zing the sperm penetration assay with
human follicular fluid. Fer#:l Steril 1990, 53,
546.

Mao C, Grimes DA :The sperm penetration
assay.Can it discriminate between fertile
and infertile men? Am J Obstet Gynecol
1988, 159, 279.

Margalioth EJ, Navot D, Laufer N, Lewin A,
Rabinowitz R, Schenker J : Correlation
between the zona-free hamster egg sperm
penetration assay and human in vitro
fertilization. Fertil Steril 1986, 45, 665.

wed, 379, 244, AFZA, 2T, 24
§, ol E, B YT REE F2H &
AE ol &% AR A Hih oo
B85 A 1992a, 19, 153.

wRd, A3, AAA, BAE, olHg, A%
A 1 Test-Yolk Buffero] 2J%F < 7kA A}
TR FTREAA #I AT gEEgs
3] 1992b, 19, 57.

Perreault SD, Rogers BJ:Capacitation pattern
of human spermatozoa. Fertil Steril 1982,
38, 258.

Rogers BJ:The sperm penetration assay:its
usefulness revaluated. Fertil Steril 1985, 43,
821.

Rogers BJ, van Campen H, Veno M, Lambert
H, Bronson R, Hale R:Analysis of human
spermatozoal fertilizing ability using zona-
free ova. Fertil Steril 1979, 32, 664.

Rudak E, Dor J, Nebel L, Maschiach S, Gold-
man A:Assessment of predictive ability of
the zona-free hamster egg penetration for
the outcome of treatment by IVF-ET. Int J
Androl 1986, 6(suppl), 131.

AR, FEAAVEAY SRR % P
2¥ GA A%e] %L Fr AAE
B8 AT gaaR3 A 1990, 33, 954.

AZA, dEd, ojFL, Fad, FIA, HA
Z:¥28 3 AREPAA dREE AR
24 BaARRe K49 B A7 o
HALEE 7] 1990, 33, 1758.

Smith KD, Rodriguez-Rigau LJ, Steinberger E:
Relation between indices of semen analysis
and pregnancy rate in infertile couples.
Fertil Steril 1977, 28, 1314.

Tummon IS, Yuzpe AA, Daniel SAJ, Deutsch
A:Total acrosin activity correlates with
fertility potential after fertilization in vitro.
Feruil Steril 1991, 56, 933.

Van der Ven HH, Rajasinéam S, Jeyendran RS,
Al~Hasni S, Perez-Pelaez M, Diedrich K,
Zaneveld LJD:Correlation between human
sperm swelling in hypoosmotic medium and
in vitro fertilization. J Androl 1986, 7, 190.

Van Uem JFHM, Acosta AA, Swanson RJ,
Mayer J, Ackerman S, Burkman LJ, Veek
L, McDewell JS, Bernardus RE, Jones
HW :Male factor
fertilization : Norfolk
Steril 1985, 44, 375.

Wolf DP, Sokoloski JE, Quigley MM:Corre-
lation of human in vitro fertilization with
the hamster egg bioassay. Fertil Steril 1983,
40, 53.

Yanagimachi R, Yanagimachi H, Rogers BJ:
The use of zona-free animal ova as a test-

in Vitro
Fertil

evaluation
experience.

system for the assessment of the fertilizing
capacity of human Biol

Reprod 1976, 15, 471.

spermatozoa.



