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= Abstract=

To establish the normal fertile range in the results of the sperm zona-free hamster ova penetra-
tion assay (SPA) in Korean male, SPA using the low temperature (4°C) capacitation in TEST~
yolk buffer (TYB) was performed in 67 fertile and 26 infertile men. Sperm parameters in routine
semen analysis were also checked and compared with the results of SPA.

Sperm concentration, motility and motility index {MI) were significantly higher in fertile group
compared with infertile group:96.0+£46.6 vs 43.6+:31.9 X 10°/ml, 65.5+14.8% vs 45.8+23.6% and

46.31+13.29 vs 27.40+17.98, respectively.

In fertile group, the hamster ova penetration rate (PR) was 98.5+5.0% (80% -100%), and the
penetration index (mean penetrations per ovum, PI) was 9.59 £6.35(3.1 -29.0). All the fertile men
showed PI1>3.0. In infertile group, PR was 24.6 +24.8% (0% -70% ), and PI was 0.40+0.42 (0-1.
3). Both PR and PI were significantly lower in infertile group. There was a significant correlation
beween Pl and sperm motility or M, respectively, in fertile group whereas there was no correlation

in infertile group.

These data suggest that SPA using the low temperature capacitation in TYB can be a valuable
diagnostic tool for the assessment of male fertility in vitro and provide an important supplement to

the traditional tests of sperm quality.
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al., 1984;Blasco, 1984 ;Prasad, 1984;Yanagim-
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W 9= 10-220 X 105/mlZ A ¥ I 96.0 +46.6 X
10°/mlol . FA 549 HWele 30%-90
%2 B 655+14.8%0)eH, AR AE
Ae(MD Y MY e 200 - 70024 HTF 46.31
+13.2901A G (H 1).

EY 3 26 AAHAL HI A £
ol 1-100Xx10°/mlZ A 3 43.6+31.9x%
10°/mle] Rtk A& &9 A= 10%-90
%ZA H 45.8+23.6%°|Row, Fzp A&
Ao WeE 50-6002 A B F 2740 +
17.980] A& 2).

TS Huy o Gz & E5A LA
EA o olA FEd el EAT ¥
ol 5HAl gk oH(p<0.005, p<0.005, p<0.005).

Table 1. Results of semen analysis and SPA in
fertile men

Sperm parameters SPA

No.
Couﬁnt Kine- Motil- ML PI PR
(X10/ml) tics ity(%) (%)
1 90 3 70 52,5 4.1 80
2 70 3 70 525 7.8 100
3 120 3 70 52,5 7.4 100
4 120 3 80 60.0 7.1 100
5 120 3 80 600 6.0 80
6 40 2 50 25.0 4.0 100
7 150 3 90 675 34 80
8 150 3 70 525 8.2 100
9 140 3 80 60.0 8.7 100
10 140 3 80 60.0 11.2 100
11 40 2 50 25.0 80 90
12 120 2 70 35.0 12.0 100
13 12 3 80 60.0 11.6 100
14 70 2 30 30.0 11.6 100
15 150 3 80 60.0 20.0 100
16 80 2 70 35.0 5.9 100
17 100 3 80  60.0 12.3 100
18 150 3 90 67.5 10.1 100
19 120 2 80 400 4.2 100
20 100 2 90 45.0 9.8 100
21 180 2 70 350 6.6 90
22 200 3 80 60.0 10.6 100
23 100 3 70 52.5 15.3 100



24 60 3 70 525 3.1 80
25 40 2 50 25.0 3.8 100
26 150 3 80 60.0 17.0 100
27 220 3 80 600 7.3 100
28 20 2 60 30.0 5.6 100
29 50 3 60 450 9.9 100
30 120 3 70 525 82 100
31 100 3 80 60.0 4.3 100
32 200 3 70 525 7.5 100
33 100 3 70 52.5 8.1 100
34 70 2 70 350 45 100
35 150 3 70 52,5 8.3 100
36 40 3 40 30.0 3.2 100
37 100 3 40 30.0 4.7 100
38 80 3 60 450 6.2 100
39 80 2 50 25.0 7.8 100
40 80 4 70 70.0 245 100
41 100 3 50 375 4.7 100
42 100 2 40 200 6.2 100
43 60 3 70 52,5 12.1 100
44 100 3 50 375 4.7 100
45 80 3 60 450 6.6 100
46 30 4 30 30.0 3.7 100
47 20 3 60 45.0 3.1 100
48 60 3 70 525 114 100
49 120 3 70 52,5 9.5 100
50 80 3 80 60.0 3.5 100
51 120 2 50 250 6.8 100
52 10 3 70 525 3.6 100
53 200 3 80 60.0 10.7 100
54 50 3 50 375 4.1 100
55 50 3 40 30.0 54 100
56 40 2 40 20.0 3.1 100
57 80 2 50 25.0 7.8 100
58 100 3 50 375 114 100
59 90 3 40 30.0 9.9 100
60 60 3 80 60.0 29.0 100
61 100 3 80 60.0 27.0 100
62 60 3 70 52.5 10.5 100
63 100 3 70 52.5 28.4 100
64 70 3 70 52.5 159 100
65 100 3 60 450 18.8 100
66 120 3 70 52,5 19.8 100
67 110 3 70 52.5 25.0 100
Range

Min. 10 2 30 200 31 80
Max. 220 4 90 700 29.0 100
Mean 960 281 655 46.31 959 985
S.D. 466 046 148 1329 935 5.0

MI:motility index, Pl:penetration index,
PR :penetration rate
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2. SPA

49 A 6799 SPA A U AERG
(PR), & ARE #AAN F dA Fo] 3
shit ol el AHapdl 9t HAEH PA 9
WE.g 2 80%-100% 2 A B 98.5+5.0% ol
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Table 2. Results of semen analysis and SP
infertile men

Sperm parameters SPA
No.
Count  Kine- Motil- I Pl PR
(x10Yml) tics ity(%) (%)
1 80 3 80 60.0 O 0
2 15 2 40 200 O 0
3 70 2 40 200 O 0
4 38 2 10 50 0 0
5 40 3 50 375 0 0
6 30 3 60 450 05 40
7 70 1 70 175 0 0
8 70 2 20 100 O 0
9 70 2 20 100 0O 0
10 100 3 70 525 0 0
11 25 3 70 525 02 10
12 90 2 90 450 08 40
13 10 2 30 150 05 20
14 30 3 80 60.0 09 50
15 2 2 50 250 05 50
16 18 2 50 250 04 20
17 1 2 50 250 13 60
18 100 2 2‘0 100 0O 0
19 30 2 30 150 0O 0
20 10 2 20 100 04 20
21 60 3 70 525 07 60
22 35 3 60 450 06 40
23 10 2 20 100 13 50
24 25 2 20 100 08 50
25 43 2 10 50 10 70
26 1 2 60 300 06 60
Range
Min. 1 1 10 50 0 0
Max. 100 3 90 600 13 70
Mean 43.6 2.27 458 2740 040 246
S.D. 319 052 236 1798 042 248
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A FE YojM 7ldite] BEYatd] v Ee {9
shAl &% oH(p<0.005, p<0.005).

3. YHZAL} SPA AL RIEX| | ATHEHH|

—

ARzl A BAH A HA 9k SPAe
A ARAZ Aolel ol 4uATL YA
@ A% ¢354 % A4 AEATS SPAe
WA AFEAR Aol 22 fel@ dna
7b %l e (r=0.302, p<0.05; r=0.411, p<0.
001), HA AEAF F24 LFAN v s
WA AR L] FRAAS B EReH(2T
1,2,3).

FATANA BAAAEY AR 5, AR £F
4 9 AR AEA 5o SPAY UA ARAE
Aol % golg 4aas fATHaY
4,5, 6).
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WA el 719l %8 (fertility potential) & 3 7} 5}
AXNEAN HARE AEFHo 2 A
AAy FAe Fx, £FA, g9
T AFHR R BENE S AT A
Y EL Ao dAE ALY ¢
v ¥4, & 429 £HFHES F
N9 g F= gvH(Cockett et al, 1975;
Smith et al,, 1977). dr}AF AAAQAAE 713
&3] AHEHL AAT AYEFHol Aol AY
Aate Fe& B 9A Aloldl AAY &, &
4, A4 g4 59 A
meters)ol| SlolA FHo] @Wo] HI Ho|A
(variability) = ZL7] & FHAlel 9Uzg=s
dolAw, wetx FAXE, AANLZE, AR
AFEE B9 ASE AYslune dA B9
€l AAbe] JolA = EFF Hol Brh(Sherins
et al., 1977;8mith et al.,, 1977;Barfield et al,,
1979). =8 A 8% AFH 5 A A A (posteoi-
tal test, PCT)2} A2 383 (antisperm anti-
body) Arle 4 Z&H FA &9 9 fd&
Feetel Hr1d 4 dcke Her del dA
Hal AT o}F AL ®wFE37F B Ho)
UA F2 A AT A6 gloldx ol
o] B

A A9 7ed GAEE HYd
AAL el MEe B9 dAod Y
A wl$- Z23tth 1976 Yanagimachi $&
% A FBuUsE A A" (zona-free) @2

H = (semen para-

%=
ol

o ¥2 30

e
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Bt olF B 4
2939 A YA 942 Hre @ Py
ogx AT At o™ (Aitken et al,
1984 ;Blasco, 1984 ;Prasad, 1984;Yanagimachi,
1984 ;Rogers et al., 1985), 4utA o2 7} @
el AR FAHFH AstEo AU e
gA o] Aol wlstel ERoiAA F2E dR
of thEl AR FHol JulHoR 2 AoE
2 Fo] At} SPAZ HNE 5 Ue A ¢
A8 Ho(capacitation), A4 E % (oolem-
ma) 3%, GAA EZA (coplasm)W 29 &Y F
3 e Aze] £A%EA (Overstreet et al,
1980; Talbot & Chacon, 1982)& ¥4 9] 79 %
A gE9 W43 ¥ (Margalioth et al., 1983;
Aitken et al., 1984 ;Blasco, 1984 ;Mayer et al.,
1984 ;Prasad, 1984 ; Yanagimachi, 1984)0] &
waloljel AeFAA A G 4
283 Ze& Az vEFH HEAA(Wolf et al,
1983), A A Y HAL EF3o AW +F
Aao 228 + e FAe 5 (Temple
ton et al., 1982;Shats et al., 1984) 3% #A#H
o] ATt} Rogers 5(1983a)& SPA Axel A
o A AR WA 54 Apole] 48
A7 Aok 21 v ik

o SPAE HAY AldE ARt x239
w2} (Perreault & Rogers, 1980;Zausner-Gul-
Iman et al., 1981 ;Berger et al.,, 1982;Wolf &
Sokoloski, 1982), (=3 Fds dAo HA
(Tyler et al., 1981;Rogers et al., 1983b) | A =
I ATy gdsinz ofeiyl vkE A st ol
3t 5 Aol Bo] glov, o8 dAF A
SPA9 2%A HEgAAge sudes 48714
ol AR 3 ASgAHEAH E FA4A TS
ve dEnrl FEH BAFLRE AHEH gt
(Rogers, 1985;McClure et al., 1990). ojol] thxl
& 4 oy weto # Rogers(1985)% SPA A
BA] wtmAl F2E] WA gk HF o] o]
o dEE AYFAAe RAE o2 (inter-
nal control) &2 X FA|H HALE A sldo}
gtz FA% 8 gdoh #2 McClure 5(1990)
< SPA AlgIA] A7t FERE o]&TFo 2N
SPA9 &4 daE Bol £d & AUtz
Rusgoh 28y SPAE AT w3
Al dA e mEk g Aol Ay AHFY
o] 9izy AAFAgARRE HAe AFH e



e d43dcs g&
H(Urry et al., 1983).

2 aHdME SPA A#A WE Mo A4
AAst 4 mE W 43 Fo WERA Aol
o] F2E G R &o] dojA HELO =
B, HAF ARIAN} EAGEE WE Bz
H AAE o] &3 SPAE A4 AAFH| ¢
T8 AAFAAd AHAE YErFESS SPA
AlPAj ek gafste] iz Az ALY 5
NS Wbl SPAY AARA EY 94
e HAe WE nE U g ¥ SPAE
APFo A AAHAES AAS o FurgE
g EAEE U & Yol WyBAS

nE &2
A REOA Be £ 8o] &1, SPA AA

W L
9] =3 (simplification) ol = 7| & 2=
AL Bagh w9 (F F, 1990). =% AT
AN BAE AXR A AMAA  H] s}
SPA Z 3o HEaAl(variance) AE7} w&
W& A A (frozen bull sperm) FEES
o ol% SPA AWA Uz WA AL
SPA ZA o] A@71Hde extz Q3%
A7E WA & donmg gdaHoz
7t s# g Brhety) $ig SPA Awe
wo Nz
(A %, 1990).

Bolanos 5(1983)°] SPA A8} A] TEST-yolk
buffer(TYB) & ol &3t em 71y ¥4 2 &
A dAelN Ao WAH UA AR 22
HAGE AL BZ3uF o]F Johnson 5(1984)
o] TYBE o &% SPAR A48 A7l 2
$g¥e Ao da A5 Gehhe Hax
AL AES v A a8y TYBES o] &3
SPAA Aut g4el Zdodel g waE of
A oo Aol

SPA A8 Z3 i FA7 £3%Hol A
Sai(fertile) A= 71FYU AR P2H
WA AEES AT RA v 2ol 7} QAT
P2E 92 A Fgo] 11% o] (Stenchever, et
al., 1982), 15% o)A (Karp et al.,, 1981), 20%
o] 4 (Hall, 1981;Urry et al., 1983)¢] # =z} 2]
TARqFEe e Aoz HFH1 Yt John-
son F(1990) 2 TYBE <] &3 SPA Ax} ¢zt
ARARS FFANN REUAe] 2058 7
# F2AE HAA(lower limit) 2 A olstg g
W b A 139, 179614 v
Axe HAXE 7H7t 4.8, 530|100, dx
HFEAEZL 5o FA A A FA A 4 A

293 olglgol Hupz

et

B = T A e
30 oX oXx do TL B
52 10 ox E Ot b

2l pe
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wate] AYFAFEL S g ®yto}
A FH&e Iz AEAZ9
stk F $(1990) > A5 go] R H
of ¥F A A A P AR
55%-110% (B 788%)& A =5 20% o]
ol A AEAEE 1.8-7.0 (BF 4.0)9]
o, ¥Fs REZ §3 Fol=E dA JFE&E
50%-90% (FF 700%)2A 5 20% °|4
o) A HE HFE 1.0-42 (T 23)e
2 FodaA #FAHATL st

B AFdA Adae W AEEE 80%-
100% (FH T 985%), A AFAE= 3.1-29.0
(F 95901 ew, B WA ARE&>
0%-70% (7 24.6%), daA Y FA %€ 0-1.3
(Fd 040)2A ZHdre A AF&% G
AFA B B vlste 27 fod8A &
Ak E3] AT BE oA A HEA
3.0 o1 ol d W] EdTdME 2.0
oo, Bl AQFHAEAl #
FE T AAE GASE AYANA FHA
BE dxpe A FAe] dojutAl e
Hof @4 109 F 15 (No. 6)& A¢
W OEE U ARe Uz AEAE T
ok 2 AT FE(1990) 9] A

A

WA ke dAe A AR

o o T T
DR S )

o X2 oX rlo

\

¢

AR

Y 52 SPA Al A HAE Biggers, Whitten
& Whittingham(BWW) & ejl A 1847} &<t
Au) g3t i, £ AT E A2E TYB &9
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