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Objectives: We have previous reported that thawed testicular sperm and sperm extracted from
seminiferous tubule could achieved optimal fertilization and pregnancy in azoospermic patients.
However, thawed testicular sperm did not show motility in many cases. Therefore we studied
viability of immotile sperm extracted from frozen-thawed seminiferous tubule using hypo-osmotic
swelling (HOS) test and eosin-Y test.

Materials and Methods: After sperm extraction using for ICSI, the remained sections of
seminiferous tubules were frozen with a computerized freezer. For thawing and preparation of
testicular sperm, the seminiferous tubules were thawed by removing from LN, and letting them
at room temperature for 10 min followed by 37°C water bath for 10 min. The prepared samples
were washed for free of preservation medium and sperm preparation method described previous.
Sperm was suspended in 0.1 ml hypoosmotic solution. After 30 minutes, the type of distally
coiled sperm were assessed.

Results: In 44 cases of cryopreservation of seminiferous tubules in obstructive azoospermic
patients, the fertilization rates with 2PN were 71.4% and pregnancy rates were 34.1%. The
presence of motile spermatozoa on subsequent post-thaw testicular sperm remarked 15.1% and
were increased to 77.3% just before ICSI. After sperm extracted from frozen-thawed
seminiferous tubule, 3 hrs later in in vitro culture, the cases of presence of motile sperm, reaction
of hypo-osmotic swelling test and viable sperm were 63.6% (28/44), 93.2% (41/44), and 77.3%
(34/44), respectively.

Conclusions: Just after post-thawed testicular sperm did not showed motility. Although motility
was gained after in vitro culture, many cases showed non-motile sperm until optimal insemination
time. However, HOS test showed positive reaction in non-motile sperm. Therefore, HOS test is
an alternative method for the selection of viable sperm for ICSIL.
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Table 1. Outcome of ICSI using spermatozoa extrac-
ted from frozen-thawed seminiferous tubule

Table 2. Comparison of presence of motile sperma-
tozoa after thawing

Total

No. of cycles 44

No. of retrieved oocytes 601

No. of injected oocytes 507 (84.4%)
No. of fertilized oocytes 362 (71.4%)
No. of transferred embryos 174 (40.1%)
No. of pregnancies 15 (34.1%)
No. of ongoing pregnancies 13 (29.5%)

& #A3lx, vjelE AF U o435l en, ¢
Al o F& ot o] 13U Fof 3 B-hCG ¥
o2 Hgelsla, 94 (gestational sac)e] &9l
¥ 7298 443 94l (clinical pregnancy)o.2 A
olgtelon, dAj7tx <dile] FAl® A= on-
going pregnancy 2 % ] s} t}.

5. MFJ‘HE}-DI Eg ’S"-‘H

A A -2 0.4% BSA7} 3 7} Ham's F-10 w)) <k
ojo] W % 0.4% BSAZ} H7H¢l human semen
preservation medium (HSPM)3} 1:12 4jo] 2 ml &
Z -8 ampuledl] ¥ Ut} Ampule A X215 571 7]
(Kryo-10, Planar Biomed, UK)o] &7 & 057/
min®] &£ X2 4T7HA] A7) A 4Tl A 90T
744 -10C/ming] X2 H73AI7) ¥ -196 2] o
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ek 37 Bd F A AE A A 67
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Ao AEg viel 2o o Ha 59
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osmotic swelling test)
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r.{-AT A g okl o 2 @ =} A H 3 2 eosin-
Y §91€ ol §3te] 4EAE B 12
A9 dFdA B4+d FAE 2 71 33 A
5o} Lo.uz sonele) BAE Ao} ALtaleln.

#)7%} -89} (hypo-osmotic solution)& Z 74> 100 ml

No. of Motile sperm present

cycles just after thawing just before ICSI
44 7 (15.9%)" 34 (77.3%)"
*p<0.05

o sodium citrate 0.735 g3} fructose 1.351 g2 &3
A1 A A= F Eppendorf tubeo] 89 1 miE %
o] -20ToA ¥ BHEFT ALE A A &
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Stoll A me] RgFe] ¥iztg FPAo] WY oG
gstAct. A% 8ol vk A= 1000}
2] A2 F wte] ol B HApe] =8 F Wl
RHEE| A Ao} B FS=F Al Abstloh

7. 24 9 S Uy

ZAztel] tig TAAH ALy -testE o] 8314
3, p o] 0.05 )39 AL=E EAA §oAo]
JE Aoz #F3AY.

2 1

IVF Al &2 Al 2] & 842} 3= TESE A| &l A] A 2}
A4 715 A7} fle Aoz g9 HHA
FAAZ BA 4439 601409 FAE 2438
Ao, 5077/12] dAlol]l FAE neF2A & G
% 358 BAAE o] &3ld ICSIE At
F FHELS 714% (362/507)R o0 HF 4.0+1.2
7} (meanSD)2] % &S o] &) 152 (34.1%)
9} 132 (295%)2] ¥4l 2 43 JAE&S By
t} (Table 1).

IVF A|&A] TESE A3 #] &9} ICSIE A 8] 8}7]
Ao A9 34 LS B2 (Table 2).

A mel 9] v| Rt A UK ICSIe) ] §37)
AT Aol e FAe ZlFEoz H7] 93ty
A nele] 2AUS #F3 A TESE F &3
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o] $F4E Eole AU AU

IVF A F7] 0l A dalol] Aa)3lS 75, vk

- 269 -



Table 3. Comparative results of differential evaluative methods after thawing

Motile sperm present

No. of cycles
3 hrs after thawing

No. of HOS react No. of viable sperm

44 28 (63.6%)"

41 (932%)" 34 (77.3%)"

"p<0.05

A9 gz YHS A7) At 2 BE
" ngzAY Hzle] o] & A gotE)
Aot BPE 220 ARE FI T F 3ANA
A Are] EFA T, HOS teste} JEA HALE Al
2) 5} 5] c} (Table 3).
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¥ &) HOS teste] 277} =2 o] &= £ wzl
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B3yt Ay 52 F AFEFH S Frkske
HOS test 237} A3 B £A4A S 2ed 2
99l o g2 AAte] membrane integritye] £ 4 B}
zt Ao A, $433. ™ gAY AL4E T
LA A 5 o2 B 29lo] BaEH
o, E3), Critser 5° $24-%3 A A T4
3= osmotic shock, glycerold} 7+-& Fal] k] A €]
Atgo]l FA-gd ¥ 8L A B
28193t} Table 3|4 Q53 vle} Zo] §3jl F
3N A BERE AFEE o= o IVF F7]
Al P A 23 do] Holx| o mghzA
o] AN, Ao FAxA g, S F 3
L& o] &% ICSI o & A 5}7] wjEolth

ol¢} & Anz uFAe] Fo § g
Ao AEAE A & g FAY ALE
of 5§ TESE A A = 58 A4 3t o] vt
@2 8lu], HOS teste ©|5 18hx7# F4-g3)
F 358 Fale] A=L S Y fﬁ dE %
g o2 ICSIZ o] £33 A E
e A% el g

G ==

#3228

=
L

-

. Schoysman R, Vanderzwalmen P, Nijs M, Segal-
Bertin G, Casseye M. Sucessful fertilization by
testicular sprmatozoa in an in vitre fertilization
programme. Hum Reprod 1993; 8: 1339-40.
Devroey P, Liu J, Nagy A, Tournaye H, Silber
SJ, Van Steirteghem AC. Normal fertilization of
human oocytes after testicular sperm extraction
and intracytoplasmic sperm injection. Fertil Ster-
il 1994; 62: 639-41.

. Craft I, Tsirigotis M. Simplified recovery, pre-
paration and cryopreservation of testicular sper-
matozoa. Hum Reprod 1995; 10: 1623-7.

. Nagy Z, Liu J. Using ejaculated, fresh, and fro-
zen-thawed epididymal and testicular spermato-
zoon gives rise to comparable results after intra-
cytoplasmic sperm injection. Fertil Steril 1995;
63: 808-15.

. Silber SJ, Van Steirteghem AC, Liu J, Nagy Z,
Tournaye H, Devroey P. High fertilization and
pregnancy rate after intracytoplasmic sperm in-

-271 -

10.

11

12.

13.

14.

jection with spermatozoa obtained from testicle
biopsy. Hum Reprod 1995; 10: 148-52.

SR, AA, WA, AFE, A FH, ol

2 5. n8=2 FaAH e A EAY P2t
F9142 o] &% ngtxz Ao £4E3}
Aal-&. digEUsks] FA] 1997; 24: 101-9.

. Gil-Salom M, Romero J, Minguez Y, Rubio C,

De los Santos MJ, Remohi J, et al. Pregnancies
after intracytoplasmic sperm injection with cryo-
preserved testicular spermatozoa. Hum Reprod
1996; 11: 1309-13.

. Romero J, Remohi J, Minguez Y, Rubio C, Pel-

lier A, Gil-Salom M. Fertilization after intracy-
toplasmic sperm injection with cryopreserved
testicular spermatozoa. Fertil Steril 1996; 65:
877-9.

. Allan JA, Cotman AS. A new method for freez-

ing testicular biopsy sperm: three pregnancies
with sperm extracted from cryopreserved sections
of seminiferous tubule. Fertil Steril 1997; 68:
741-4.

Oates RD, Mulhall J, Burgess C, Cunningham
D, Carson R. Fertilization and pregnancy using
intentionally cryopreserved testicular tissue as the
sperm souce for intracytoplasmic sperm injec-
tion in 10 men with nonobstructive azoospermia.
Hum Reprod 1997; 12: 734-9.

Silber SJ, Nagy Z, Liu J, Godoy H, Devroey P,
Van Steirteghem AC. The use of epididymal
and testicular spermatozoa for intracytoplasmic
sperm injection; the genetic implication for male
infertility. Hum Reprod 1995; 10: 2031-43.
Silber SJ, Van Steirteghem AC, Liu J, Nagy Z,
Tournaye H, Devroey P. High fertilization and
pregnancy rate after intracytoplasmic sperm in-
jection with sperm obtained from testicle biopsy.
Hum Reprod 1995; 10: 148-52.

Verheyen G, Nagy Z, Joris H, Croo ID, Tour-
naye H, Van Steirteghem A. Quality of frozen-
thawed testicular sperm and its preclinical use
for intracytoplasmic sperm injection into in vi-
tro matured germinal vesicle stage oocytes. Fer-
til Steril 1997; 67: 74-80.

World Health Organization: Laboratorymanual
for the examination of human semen and semen



15.

16.

17.

18.

19.

21

22.

23.

24,

cervical mucus interaction. 3rd ed. Cambridge,
Cambridge university press, 1992.

Jeyendran RS, Van der Ven HH, Zaneveld LJD.
The hypo-osmotic swelling test: an update. Arch
Androl 1992; 29: 105-16.

Mladenovic I, Mimic S, Genbacev O. Hypo-os-
motic swelling test for quality control of sperm
prepared for assisted reproduction. Arch Androl
1995; 34: 163-9.

Jeyendran RS, Ohta S, Sakamoto M, et al. Hy-
poosmotic swelling test with a medium of dis-
tilled water. Arch Androl 1993; 30: 111-6.
Barrett CLR, Osborn JC, Harrison PE, Monks
N, Dumphy BC, Lenton EA, et al. The hypo-os-
motic swelling test and sperm mucus penetration
test in determining fertilization of the human
oocyte. Hum Reprod 1989; 4: 430-4.

Sjoblom P, Coccia E. On the diagnostic value
of the hypoosmotic sperm swelling test in an in
vitro fertilization (IVF) program. J In Vitro Fert
Embryo Transf 1989; 6: 41-3.

. Avery S, Bolton VN, Mason BA. An evaluation

of the hypo-osmotic sperm swelling test as a
predictor of fertilizing capacity in vitro. Int J
Androl 1990; 13: 93-9.

Liu DY, Baker HWG. Tests of human sperm
function and fertilization in vitro. Fertil Steril
1992; 8: 465-83.

Biljan MM, Taylor CT, Manasse PR, Joughlin
EC, Kingsland CR, Lewis-Jones DI. Evaluation
of different sperm function tests as screening
methods for male fertilization potential-the value
of the sperm migration test. Fertil Steril 1994;
62: 591-8.

Verheyen G, Joris H, Crits K, Nagy Z, Tournaye
H, Van Steirteghem A. Comparison of different
hypo-osmotic swelling solutions to select viable
immotile spermatozoa for potential use in intra-
cytoplasmic sperm injection. Hum Reprod Up-
date 1997; 3: 195-203.

Desmet B, Joris H, Nagy Z, et al. Selection of
vital immotile spermatozoa for intracytoplasmic
injection by the hypoosmotic swelling test. 10th
Annual Meeting of ESHRE. Hum Reprod 1994;
9 (Supple.4): 24.

26.

27.

29,

30.

<l

32,

33.

34.

35¢

-272 -

A, AR, o] 3 F, AAF, AFY, ol F

A 5 2% ¥ 35d @ P A%
B B2 3 T A0 B¢ A
- o g2l &3] A=) 1998; 25: 171-7.
Casper RF, Meriano JS, Jarvi KA, Cowan L,
Lucato ML. The hypo-osmotic swelling test for
selection of viable sperm for intracytoplasmic
sperm injection in men with complete astheno-
zoospermia. Fertil Steril 1996; 65: 972-6.
McLaughlin EA, Ford WCL, Hull MGR. Motil-
ity characteristics and membrane integrity of cryo-
preserved human spermatozoa. J Reprod Fertil
1992; 95: 527-34.

. Smikle CB, Turek PJ. Hypoosmotic swelling can

accurately assess the viability of nonmotile sperm.
Mol Reprod Dev 1997; 47: 200-3.

Tsai YL, Liu J, Garcia JE, Katz E, Compton G,
Baramki TA. Establishment of optimal hypo-os-
motic swelling test by examining single sperma-
tozoa in four different hypo-osmotic solutions.
Hum Reprod 1997; 12: 111-3.

Liu J, Tsai YL, Katz E, Compton G, Garcia JE,
Baramki TA. High fertilization rate obtained aft-
er intracytoplasmic sperm injection with 100%
nonmotile spermatozoa selected by using a sim-
ple modified hypo-osmotic swelling test. Fertil
Steril 1997; 68: 373-5.

Gehring WG. HOS test and standard semen para-
meters as predictors of viability of cryopreserved
human spermatozoa? Hum Reprod 1986; 1
(Supple): 2, 12.

Keel BA, Karow AM. Jr. Motility characteristics
of human sperm, nonfrozen and cryopreserved.
Arch Androl 1980; 4: 205-12.

Serafini P, Marrs RP. Computerized staged free-
zing technique improves sperm survival and pre-
serves penetration of zona free hamster ova.
Fertil Steril 1986; 45: 854-8.

Hammitt DG, Hade DK, Williamson RA. Sur-
vival of human sperm following controlled- and
non controlled rate cryopreservation. Andrologia
1988; 21: 311-7.

Mahadevan M, Trounson AO. Relationship of
fine structure of head to fertility of frozen hu-
man semen. Fertil Steril 1984; 41: 287-93.



36. Critser JK, Huse-Benda AR, Aaker DV, Arne- spermatozoa. III. The effect of cryoprotectants
son BW, Ball GD. Cryopreservation of human on motility. Fertil Steril 1988; 50: 314-20.

-273 -



