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Tab.1 Acrosome status of human sperm after preservation
in EF solution for 1 week (Mean+SD)

Spermatozoa patterns (%)

Group

F B AR
Control 89.442.1 7.6+1.8 3.0+1.7
mHTF 58.6+5.8* 23.643.4* 17.843.6*
EF 91.242.6 6.4+1.8 2.421.1

*P<().01 vs control group. mHTF: Modified human tubal fluid; EF:
Electrolyte-free solution; F: Uncapacitated spermatozoa; B: Capacitated

spermatozoa (acrosome intact ); AR: Acrosome-reacted spermatozoa
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Tab.2 Acrosome status of human sperm preserved in EF

solution before and after reinitiation (Mean+SD)

Spermatozoa patterns (%)

Group - B R
Control 89.4x2.1 7.6£1.8 3.0£1.7
EF (before reimitiation) 91.2+2.6 6.4+1.8 24+1.1
EF (after reinitiation) 74.5£4.0* 16.0£2.3* 94+2.1*

*P<().01 vs control group and EF (before reinitiation) group

2.3 WRICRs TR fE )
NS FHBAEEF B L, B 5 RS AL 2508 W7 € U0 5908 11 0 R AN A 2 (48. 1%L
50.9%, 1.38%0.1641.2940.13, P>0.05).

3 e

NHKE T VRAT- 2R VR RO R R 5 AR AP R B0, BURAE G R T IE %, R Re 13 52%mm [13]
[14][15] [161[171[18]« HAR NG FIIAE2"5 “C A3 A i FRZ% 11l rh A R AT IAORS 1 LA I s A& 8 26 ) 52
K fe B 2E W G MO T2 [19] [20] [21], AHANREREE G BN 251 3E ARG T 41 P9 5 16 i i A 41 e 3,
X S MRS - IR I TR A ) = B R IR [22] (23] 6 PRI, ORG—-vA ek 2 2 PAT T TR 8 v iR 1) s R I FH 52 1) Bl
Hille K FABAEERERT 2, HygshE . §E 1. ATPIREE KB 27 0 AR TV s /ENaC 1 FIKC 1 ¥ ¥ 5 A 5 A
ez (7] (8197

FEFIE RS AR SR e I — AN EER bR (24], WIRATTT S MR K ¥4 I AEmHTF FHEF ¥ (13 3))
H, SRR N TAMACERS 2, HIE3R BE & ToHTR4L, 5Saitofs [7] idkiE—2. wTLAMLL
AT CAERE (1) ¥ EEF A RS - nl LA i bt T3k 22 40 B o s 00 AORS 40 B 5 &S ) i 5
(2) KTV MR AR EF VA v e v A 7 LA ST VR TP mT R RS IR BEIIATPIR B, ATPIR B 5 A URKE T = 7 G IR
ANFEBIEA R [9] . AT K CTCHE G B ksl ¥ 800 PR A7 AEEF AImHTF I (PR 1 TR A (15w . CTC
Pt TP IEAU AT LA THAR 5638 S R A THUAR S S FRIRS -, 30 Rl THAA SE 2 (RRS 12 I AR BEFI SR AE i [11] .
AW R IV R AEmHTE o B S ARBURS 1 1 70 % 23 i TR iEAs 7, FALKS T WLB R TR R 7, R
3 AEMHTE RS DR AE I R AR THAR S N, FEHLAI v jtiat R (K — 40 B BEAS & Ik FRAIS, —Se s R
R A D R A, BN B R R FECK T 3RAE, 5 SCIRIRIE 5 SR T R AR IR BRI s — 3 [25] .
UbAh, BAERINAFEAEF P EAL . BAY ARBURS 1 I LE 2 S e Rs v W 22, BAYL. ARZUKS v H 7 %
BEC TR AEmHTE Hh (FORS 1, AR T B(EEF ¥ ORS + BEIOE IS B AL . ARBURS 1 1 /0 R W 3 . 1x st L
W, Vg /EEFWRC RORS 1 REMEICE SR AE . R AR TIAA S N T HAT SRS g ) o ARSI 45 BTG o, /EEF
T, P FEASRETS A TR BE SR AE TR SN, T DR EF Y A K 1 SR RE T 7 TR B8 1 AR R &L
ih161026] . FAVESY LK CLUEIRE T IRAEEF R, HARSNZRSRE ) Sopreeks 7o 2= [27],
N T 0 ] A AR R T2 R e 2 A I, TR T B R SRR, AR
FEEFWST L, EOE GRS 1 5 08 208 AT IO U 20 B 28 SO RS R EU S W RS G R 22 e, AR 3K
NG VAR ER i BAT IE W 255 e ), LIRS 1Y AR EF 3 i b B0 e A Bs NG 8l 2, JFn]
Vi 5230 6 S T0AR S Y o

AR Ny (1) K A AEEF i LG 3 5 B2 5 T TR s (2) K 1Y {EEF AR



W R EEANRE S A TR RE SO AE IR SN s (3) Kl TR AR EF e s o Sty e I A AE SR e A TR SN 5
(4) ¥ 1V AEEF i AT MUB iR 1 — R 2R RE D)

22 Tk

[1] Watson PF. Recent development and concepts in the cryopreservation of spermatozoa
[J]. Reprod Fertil Dev, 1995, 7(5): 871-91.

[2] 7Zavos PM, Goodpasture JC, Zaneveld LJ, et al. Motility and enzyme activity
of human spermatozoa stored for 24 hours at 5 C and -196 C [J]. Fertil Steril, 1980, 34
(4): 607-9.

[3] Katayama KP, Jeyendram RS, Stehlik E, et al. Treatment of human spermatozoa with
an egg yolk medium can enhance the outcome of in vitro fertilization[J]. Fertil Steril,
1989, 52(5): 1077-9.

[4] Paulson RJ, Sauer MV, Francis MM, et al. A prospective controlled evaluation of
TEST-yolk buffer in the preparation of sperm for human in vitro fertilization in suspected
cases of male infertility[J]. Fertil Steril, 1992, 58(3): 551-5.

[5] Fuller SJ, Whittingham DG. Capacitation—-like changes occur in mouse spermatozoa
cooled to low temperature[]J]. Mol Reprod Dev, 1997, 46(3): 318-24.

[6] Harrison RA. Capacitation mechanism and role of capacitation as seen in eutherian
mammals[J]. Reprod Fertil Dev, 1996, 8(4): 581-94.

[7] Saito K, Iwasaki A, Kinnoshita Y, et al. A new method of the electrolyte—free
long—term preservation of human sperm at 4 ‘C[J]. Fertil Steril, 1996, 65(6): 1210-3.

[8] Saito K, Kinoshita Y, Hosaka M, et al. The role of potassium ion and
extracellular alkalization in reinitiation of human spermatozoa preserved in electrolyte-
free solution at 4 ‘C[J]. Fertil Steril, 1996, 65(6): 1214-8.

[9] Kanno H, Saito K, Ogawa T, et al. Vitality and function of human sperm in
electrolyte—free cold preservation[J]. Fertil Steril, 1998, 69(1): 127-31.

[10] World Health Organization. WHO laboratory manual for the examina— tion of human
semen and semen—cervical mucus interaction[M]. 3rd., New York: Cambridge University Press,
1993. 5-8.

[11] DasGupta S, Mills CL, Fraser LR. Ca?" related changes in the capacitation state
of human spermatozoa assessed by chlortetracycline fluorescence assayl]J]. J Reprod
Fertil, 1993, 99(1): 135-43.

[12] Fraser LR, McDermett CA. Ca2*-related changes in the mouse sperm capacitation

state: a possible role for Ca2'™-ATPase[J]. J Reprod Fertil, 1992, 96(1): 363-77.
[13] Curry MR, Watson PF. Osmotic effects on ram and human membranes in relation to

thawing injury[J]. Cryobiology, 1994, 31(3): 305-13.

[14] Radicioni A, Rossi T, Paris E, et al. Evaluation of the morphological and
functional damage to human sperm subjected to freezing at -196 degree C and refrigeration
+4 degree C[J]. Acta Eur Fertil, 1993, 24(1): 31-9.

[15] Lasso JL, Noiles EE, Alvarez JG, et al. Mechanism of superoxide dismutase loss
from human sperm cells during cryopreservation[J]. J Androl, 1994, 15(3): 255-65.

[16] Alvarez JG, Storey BT. Evidence for increased lipid peroxidative da— mage and
loss of superoxide dismutase activity as a mode of sublethal cryodamage to human sperm
during cryopreservation[J]. J Androl, 1992, 13(3): 232-41.

[17] Munne S, Estop AM. Chromosome analysis of human spermatozoa stored in vitrol]J].
Hum Reprod, 1993, 8(3): 581-6.



[18] Sharma RK, Vemulapalli S, Kohn S, et al. Effect of centrifuge speed,
refrigeration medium, and sperm washing medium on cryopreservated sperm quality after
thawing[J]. Arch Androl, 1997, 39(1): 33-8.

[19] Steinberger E, Smith KD. Artificial insemination with fresh or frozen semen[]].
JAMA, 1973, 62(8): 778-83.

[20] Alfredsson JH, Gudmundson SP, Snadals G. Artificial insemination by donor with
frozen semen[J]. Obstet Gynecol Surv, 1983, 38(2): 305-13.

[21] Bolanos J, Overstreet JW, Katz DF. Human sperm penetration of zone-
free hamster eggs after storage of the semen for 48 hours at 2 C to 5 ‘C[J]. Fertil
Steril, 1983, 39(3): 536-41.

[22] Kesseru E, Carrere C. Duration of vitality and migrating ability of human
spermatozoa cryopreserved at +4 ‘C[J]. Andrologia, 1984, 16(5): 429-33.

[23] Cohen J, Fehilly CB, Walters DE. Prolonged storage of human spermatozoa at room
temperature or in a refrigerator[J]. Fertil Steril, 1985, 44(2): 254-62.

[24] Bongso A, Ng SC, Fong CY, et al. Coculture: a new lead in embryo quality
improvement for assisted reproduction[]J]. Fertil Steril, 1991, 56(1): 179-91.

[25] Maxwell WM, Johnson LA. Chlortetracycline analysis of boar spermatozoa after
incubation, flow cytometric sorting, cooling or cryopreservation[J]. Mol Reprod Dev, 1997,
46 (4) : 408-18.

[26] Fraser LR. Ca?" is required for mouse sperm capacitation and fertilization in
vitrol[J]. J Androl, 1982, 3(3): 412-9.

[27] Quan S, Yamano S, Nakasaka H, et al. Effects of preservation of mouse
spermatozoa in electrolyte—free solution at 4 ‘C on the outcome of mouse in vitro
fertilization[J]. J Assist Reprod Gent, 2000, 17(7): 388-92.

22 Ik

[1] Watson PF. Recent development and concepts in the cryopreservation of spermatozoa
[J]. Reprod Fertil Dev, 1995, 7(5): 871-91.

[2] Zavos PM, Goodpasture JC, Zaneveld LJ, et al. Motility and enzyme activity
of human spermatozoa stored for 24 hours at 5 C and -196 °C [J]. Fertil Steril, 1980, 34
(4): 607-9.

[3] Katayama KP, Jeyendram RS, Stehlik E, et al. Treatment of human spermatozoa with
an egg yolk medium can enhance the outcome of in vitro fertilization[J]. Fertil Steril,
1989, 52(5): 1077-9.

[4] Paulson RJ, Sauer MV, Francis MM, et al. A prospective controlled evaluation of
TEST-yolk buffer in the preparation of sperm for human in vitro fertilization in suspected
cases of male infertility[J]. Fertil Steril, 1992, 58(3): 551-5.

[56] Fuller SJ, Whittingham DG. Capacitation-like changes occur in mouse spermatozoa
cooled to low temperature[]J]. Mol Reprod Dev, 1997, 46(3): 318-24.

[6] Harrison RA. Capacitation mechanism and role of capacitation as seen in eutherian
mammals[J]. Reprod Fertil Dev, 1996, 8(4): 581-94.

[7] Saito K, Iwasaki A, Kinnoshita Y, et al. A new method of the electrolyte—free
long—term preservation of human sperm at 4 ‘C[J]. Fertil Steril, 1996, 65(6): 1210-3.

[8] Saito K, Kinoshita Y, Hosaka M, et al. The role of potassium ion and



extracellular alkalization in reinitiation of human spermatozoa preserved in electrolyte—
free solution at 4 ‘C[J]. Fertil Steril, 1996, 65(6): 1214-8.

[9] Kanno H, Saito K, Ogawa T, et al. Vitality and function of human sperm in
electrolyte—free cold preservation[]J]. Fertil Steril, 1998, 69(1): 127-31.

[10] World Health Organization. WHO laboratory manual for the examina— tion of human
semen and semen—cervical mucus interaction[M]. 3rd., New York: Cambridge University Press,
1993. 5-8.

[11] DasGupta S, Mills CL, Fraser LR. Ca?' related changes in the capacitation state
of human spermatozoa assessed by chlortetracycline fluorescence assayl[J]. J Reprod
Fertil, 1993, 99(1): 135-43.

[12] Fraser LR, McDermett CA. Ca?'-related changes in the mouse sperm capacitation

state: a possible role for Ca2'™-ATPase[J]. J Reprod Fertil, 1992, 96(1): 363-77
[13] Curry MR, Watson PF. Osmotic effects on ram and human membranes in relation to

thawing injury[J]. Cryobiology, 1994, 31(3): 305-13.

[14] Radicioni A, Rossi T, Paris E, et al. Evaluation of the morphological and
functional damage to human sperm subjected to freezing at -196 degree C and refrigeration
+4 degree C[J]. Acta Eur Fertil, 1993, 24(1): 31-9.

[15] Lasso JL, Noiles EE, Alvarez JG, et al. Mechanism of superoxide dismutase loss
from human sperm cells during cryopreservation[J]. J Androl, 1994, 15(3): 255-65.

[16] Alvarez JG, Storey BT. Evidence for increased lipid peroxidative da— mage and
loss of superoxide dismutase activity as a mode of sublethal cryodamage to human sperm
during cryopreservation[J]. J Androl, 1992, 13(3): 232-41.

[17] Munne S, Estop AM. Chromosome analysis of human spermatozoa stored in vitrol[]].
Hum Reprod, 1993, 8(3): 581-6.

[18] Sharma RK, Vemulapalli S, Kohn S, et al. Effect of centrifuge speed,
refrigeration medium, and sperm washing medium on cryopreservated sperm quality after
thawing[J]. Arch Androl, 1997, 39(1): 33-8.

[19] Steinberger E, Smith KD. Artificial insemination with fresh or frozen semen[]].
JAMA, 1973, 62(8): 778-83.

[20] Alfredsson JH, Gudmundson SP, Snadals G. Artificial insemination by donor with
frozen semen[J]. Obstet Gynecol Surv, 1983, 38(2): 305-13.

[21] Bolanos J, Overstreet JW, Katz DF. Human sperm penetration of zone-
free hamster eggs after storage of the semen for 48 hours at 2 C to 5 ‘C[J]. Fertil
Steril, 1983, 39(3): 536-41.

[22] Kesseru E, Carrere C. Duration of vitality and migrating ability of human
spermatozoa cryopreserved at +4 ‘C[J]. Andrologia, 1984, 16(5): 429-33.

[23] Cohen J, Fehilly CB, Walters DE. Prolonged storage of human spermatozoa at room
temperature or in a refrigerator[J]. Fertil Steril, 1985, 44(2): 254-62.

[24] Bongso A, Ng SC, Fong CY, et al. Coculture: a new lead in embryo quality
improvement for assisted reproduction[]J]. Fertil Steril, 1991, 56(1): 179-91.

[25] Maxwell WM, Johnson LA. Chlortetracycline analysis of boar spermatozoa after
incubation, flow cytometric sorting, cooling or cryopreservation[J]. Mol Reprod Dev, 1997,
46 (4) : 408-18.

[26] Fraser LR. Ca?" is required for mouse sperm capacitation and fertilization in
vitrol[J]. J Androl, 1982, 3(3): 412-9.



[27] Quan S, Yamano S, Nakasaka H, et al. Effects of preservation of mouse
spermatozoa in electrolyte—free solution at 4 ‘C on the outcome of mouse in vitro
fertilization[J]. J Assist Reprod Gent, 2000, 17(7): 388-92.

[HEAPIIES



