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= Abstract =

Mammalian, including human, spermatozoa undergo morphological and physiological changes
during sperm maturation. Ther. e, these changes may affect the fertilization and embryonic de-
velopment. In this study, we e. ned the pronucleus formation, pronucleus disappearance and
embryonic development in the iman oocytes fertilized by intracytoplasmic sperm injection
(ICSI). The injected spermatozoa vere grouped into €j sulated, epididymal and testicular by the
collecting region. Among 363 metaphase I injected o
fertilized and displayed two pronuclei. There were w
the pronucleus formation and pronucleus disappeara  at 16, 20 and 24 hr after ICSI, among
the each spermatozoa group. Also, at 64 hr, the apf  ince of embryonic development was sim-
ilar. From these results it can be concluded that tF .. was no difference of maturity among the
sperm collected from ejaculated, epididymis anc testis in the pronucleus formation and em-
bryonic development. Therefore, testicular spermatozoa are successfully used with ICSI in IVE-
ET program.
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2} A xH(ejaculated sperm)e} AL A EL
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3l (Silber et al, 1995)0 2 AT 18 AT
(10 F7)) T2 FE3adh

AwrAel WHer AHAT AP AHAE 37T
A 308 A% H3lA 7] & CASA(computor as-
sisted sperm analysen)E ©]-&8}o] A x}o] &, &%
AH 2g #AAIgGew, Percoll gradient cen-
trifugation PO 2 HRE H3Hch £
A2} 3% BSA(bovine serum albumin) Bf %) 0.
2 AR g FICSI A A7tA s grie] 2833}
Ath 213 A= MESA #go s AAHE &
swimup HH o E FEA AAAE s 3%
BSA skl o A& F ICSI| A}-&3hth
13 AA TESE wyoz AHE ¥ 04%
BSA sl oFfoll A ICSI A8 5 7}x] ) grio] B
#al o).

3. oefet R ¥ HX Es)

k)

hMG ¢} GnRH-agonistS H ARg3tg o,
hCG FAF F 34 A 7hof] FA 2595 0] 831
ks AFso AHE ARG EFA
(oocyte-cumulus complex)s= 1242 082 #u|H 3}
NN A EE WAL 3547 S I F
o 0.1% hyaluronidase & *} 2] 3o WA 2 E A
AstA k. ICSIE A st7] Aol dare] A<
AL E Fste] A1=2A7F HER AT g
% 7](metaphase )2} A< ab7H-g ICSIo] Al
Eiiss
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Table 1. Fertilization of human oocytes by intracytoplasmic sperm injection according to the origin of the inj-
ected spermatozoa

No. of
Spermatozoa Retrieved Injected Fertilized Cryo. Examined
Cycles oocytes oocytes zygotes(%) zygotes zygotes
Ejaculated 20 195 164 131(79.9) 15 116
Epididymal® 10 124 103 85(82.5) 8 77
Testicular” 10 122 96 71(74.0) 5 66
Total 40 441 363 287(75.1) 28 259

Cryo,; Cryopreservation, *; Obtained by microsurgical epididymal sperm aspiration(MESA), °; Obtained by tes-
ticular sperm extraction(TESE).

Table 2. Pronucleus(2-PN) formation, pronucleus disappearance and the first cleavage in the human fertilized
zygotes at 16, 20 and 24 hours after intracytoplasmic sperm injection according to the origin of the injected

spermatozoa
Njo. of (%)
Spermatozoa Examined at 16 hr at 20 hr at 24 hr
zygotes 2-PN PN-D 2-PN PN-D 2-PN PN-D 2-cell

Ejaculated 116 111(95.6) 3(26)  102(87.9) 13(112) 77(66.4) 28(24.1) 11( 9.5)
Epididymal 77 75(97.4)  000)  74(%.1)  3(39)  .0(649) 16(20.8) 11(14.3)
Testicular 66 58(87.9) 4(6.1)  60(909)  6(9.1)  41(62.1) 14(21.2)  11(16.7)

2-PN; two pronucleus formation, PN-D; pronucleus disappearance, 2-cell; two cell stage embryo.

Table 3. Human embryos development at 64 hours after intracytoplasmic sperm injection according to the ori-
gin of the injected spermatozoa

No. of embryos(%)

Spermatozoa —" 34 cell 5.6 cell 78 cell  Fragment. Total
Ejaculated 8(6.9) 57(49.1) 29(25.0) 14(12.1) 8(6.9) 116
Epididymal 4(5.5) 26(35.6) 25(34.3) 13(17.8) 5(6.9) 7
Testicular 3(4.6) 26(39.4) 20(30.3) 12(18.2) 5(7.9) 66

Fragment.; Fragmented embryo.

AN} 2 PPE ol 34T, $EH) F 5. $T % dioh BE
A & AR 8 Ak Zo] A zbzbe] WA= ICSI Al & 164]7F, 204)7h,

-

247k B8

]

At
S 04% HSA(human serum albumin) wjoke A3hel o) A wA, 1
dopiiel A &8 HAE ey, oled 24, A9A 9e 58 gastgoh £31d F )
10% PVP ¥l 49 dropo.2 &7 v &-F3A1 F o] Aol #aElE ALS A8 A (pronucleus
WA FQlEksh £8lE vRlE A1) formation) A}7] & B3t o, BEEQE FA
124] = 6A] W] $1X)8}% S holding pi- Ao} HolA ¢f& ZALE M A (pronucleus

petteo 2 A E & FuH]H AHAZE injection pi- disappearance) A7} 2 B8}t wjole] LA A

o

peties Ab-gsta] 34 Wgol A 9A] }PFHo T3 ICSI ¥ 644 7be] @& 31| wjole] A 5
FUHAG. AAFUAN A AXAE in- & 71B3lg.em, 50% o)io] fragmentation®
jection pipette @ 2 e F8te] Fxje] A ¥ o} fragmented embryo® 3814,

) 5l Z 0] ]2 Flolxled d 2L ==

ELH‘Oﬂ 202}‘7} Tu% Wz ﬁ?l"}‘/v\q" zo;(}"T‘ 6. SA 9 = up

@ Foll 4w ¥ drop whoh A 1748 @ sUE e eE

o g, e 2ol et BAY BAE Clest® o] Sabed

-275 -



o, p gto] 0.05 0|3l ASE FAY FIA
ol Y¥ Aoz AAsA

2

UIAERL ] i voliE 34Aig e, 40 9
B2, 40F A AFA G 44179 PR F
36309 Ao ICSIE A st vk A}
& T4 dA Foll A 28770(79.1%)7F 74 = 2
o, $AH F 2570 AYA N FARE
{cryopreservation)&to], B & Fof| A= 262709
ASE gassh 42e A 4
E2 AFA AR 79.9%(131/164), 23 AR 82
5%(85/103), I3+ A} 74.0%(71/96)F LyeR} 1
g AR A tha Bk AR o4
RATHE 1).

A Al7)e] =AU AP HAabga g
AT AAFY F 164330 95.6%
97.4% Fom, 1% AAFAME AAFY &
20/ 7bel 90.9% Ha1, HAFS F 24A2He =
TAY F 62-65%7 A A7|E FEE] A
o Aol whe} Hho] £AE o] syngamy A7)
2 e 7 & 4 AUt dF A A7
9 FARAAE AT F 164N = 6% ol A
A qE, 24X 200 = 20% o) BAHE Y. £33 A
A F 2480 e AWA J ol R g 2-
AE7] wlol= AP, nd PR
A BAIRE ol g Ahol & (I THER 2).

AT F 64A 3 B o gEte] 10% o]
o] djotr} M 1744 T AE AT} wlole) A4
W& 2hzpe] HApqtol 2] ¥l S8k o ), 3-4 A
X7) djole] Bl go] 71 e 2-HE7] 6
obet ulA A< fragmented Wiot® FWHE T
(£ 3). F28 AT AT FoA = A
A 71 HAo] FXE o, E 39 Azt A
LESEAS

NIt

gollMe] dEAA4E T3l AA A5 g
= Aoz d#HAd lov(Nicolson & Yana-
gimachi, 1979; Zaneveld et al,, 1991), o] 213} A <
AL AXA G2 Fug A 28 A=
BAAA ALY Azbel vl 8 ek A¥E A

- 276 -

of of3, $EA B thh AolE HolANL

% 3 HAq A ool it A

TFE duHel A5H P FA4E F

o] 2 Q& oz Fe

v ICSIE o
2}, 08 A7 oA

S & Uol(E 1), °)E HAE o] &F AY

oo
o
2

A AR, Bag

>,
¥
oX
B=h
o
B
=

i3

o

el

z

3
2
ox
2
5}
roh
r2
Rl

oyt

AL 5 Aslch 0@ 2N AT
As RS Y54

of 4% A=el 9ol A Apsh Aol
& Aoz AZHA W, ICSI ol§4 543}
5 wo} A FAelN SR AolE ERYA
SEATH(E 2.3). o] &) ¢ A= HAT HA A
AW Bojzt Fole WA AT FFE
e DRAOE ANFE A0E AZEG.
aey Png AAE ol§ste] durkel A
A ge S5 FAE0) A% Wl e

ol LN o -y o 2 oX

o &
o M

Y

&

(t

N

Ao ARA SR o] BAHA FAZHR BF
HAS &5 Utk

Ogura®} Yanagimachi{1993)%= hamstero 4] v A
2 A 2}9 round spermatidE GA}e] A|EF A F
dsto] Rug Az} 01g Gxp nvis) He g
A Algte]l #EH wE g Hustgoh oA
round spermatid®} 2+ v A& A= whabe] A
FAYA 1o} v g8-EHo] Ad A
wE Aos AzZErh 22t} hamsterol A 1L
kel Hng JxF FHPA A HHe 54
2o)E JEWA @ AR Base, B AT
NMe AIE 239} FAE oz Az
Nagy $(1994)2 A3 HALE o83 ICSIoA
A B8, A9 P4, 3 T A ATE
S5t A8 gAL AR F4 6AL FHEH #
25 7] AAse 16817kl = T4 &9 9% A
Aol gRYE Aow B, & A7
M 16A17F o] ol FATE] 90% o] ol A
Ad Aol ARFH (K 2), 99 A FALS}
Atk =, wjole] WAl kit o= 747
9] Aol A v LSt A el £ olF 8
gAML Zo)7F YIS & F UTHE 3).

ol B A el ArlgofA A HA, A4
A g ool WA Fo] zler} vEpbA @S
F 5 sl ICSI) o] &3 Azl gl R &
BA Axloln AelHorx AR Azt 7ot

0.

rlo

-

2

&

2 b



& FHolQ 7] W&ol old7t Al H L) o] 9} 2o
+54 A0 E nd 2= 2 Axe &
A% olu] ol & A&HE o) APY A =g} 1)
S8 Gatel AakE Vel Jog Azye, o
oA B s Ar AR g8 B
- A ARE AV HaErM e Ayl
A< 18 A2 round spermatidE o] &3 A
AR o] Al Ejolof & Ao g Azhyr).
Ao, % T 13 AR &%
ol A Aol AFH AR A% A5
of s Aoyt gly Aox Azyy, us
A
9]

2
i3
2

A} BADE ICSIE o) $518 4FA A
FAo) A ee & ¢ At

z =

B ATelAME ICSIH] A AXE AH F
ol whet Abg AR, F g A4, ug Ax B
o8 AL o5& o]&3te] ICSIE A3t
AZE oA A8 g4, 48 &4 a8 a6
of B ¥ & BEsl] gy 2L AR
23U

L ICSI & Ztzte] Hakel A 482 ALY
A AL 79.9%(131/164), - 1.3 A} 82.5%(85/103),
28 AR 74.0%(71/96) tyebykh

2. 5T oA A3 AL AR AxE
a8 ARl A ICSI & 164 7be) 95.6% <}
97.4%, 313 AR}FoN| A= 204 7kl 90.9%2 #
ZEHAoHW, A A A)E Azke] Ao u}
2t A2} S7hate] ICST F 244] ghof] Zhzhe} A A}
oA AMA AR 241%, B18 AR 208%, 1
3 AR 21.2%2 B2E )

3. ICSI & 64A|7hol| #2k5t ufol2} WAy ofa)
& Z}zhe] Ao A Wik Al vhEbstt

olidel AxE A ICSIZ o} &5t zhztel A
AN FHE, A G4, A9 L, way
4 5ol Aot S & 5 Utk o= A A
ol glo} Abd AAy, Fagk Ay, m3k Axp A
olof 5l Aojst (B BFE HOR AR
g9, 23 FAe} A5 ICSIE o) &-3td A4
THA AoFAol 7HTE & & Ut

o8 g

Devroey P, Liu J, Nagy Z, Tournaye H, Silber S,

Van Steirteghem A: Normal fertilization of hu-
man oocytes after testicular sperm extraction
and intracytoplasmic sperm injection. Fertil Ster-
il 1994, 62, 639-641.

Edwards R, Bavister B, Steptoe P: Early stages of
fertilization in vitro of human oocytes matured
in vitro. Nature 1969, 221, 632-635.

Edwards R, Brody S: Principles and practice of as-
sisted human reproduction. In:Oocyte growth,
maturation and fertilization. Philadelphia: W.B.
Saunders company, 1995, 285-349.

AZE, o135, 435, 984, o4, 4%,
£U®, FFYG: AAsA L wjotol e
A 2D AAFYEACS)Y FHE
AN G, ERQSE LA 1994, 21, 247-
252.

lopata A, Leung P:The fertilizability of human
oocytes at different stage of meiotic maturation.
Ann N Y Acad Sci 1988, 541, 324-336.

Nagy Z, Liu J, Joris H, Devroey P, Van Steir-
teghem A: Time course of oocyte activation,
pronucleus formation and cleavage in human
oocytes fertilized by intracytoplasmic sperm in-
jection. Hum Reprod 1994, 9, 1743-1748.

Nagy Z, Silber S, Liu J, Devroey P, Cecile J, Van
Steirteghem A:Using ejaculated, fresh, and fro-
zen-thawed epididymal and testicular sper-
matozoa gives rise to compareable results after
intracytoplasmic sperm injection. Fertil Steril
1995, 63, 808-815.

Nicolson G, Yanagimachi R: Cell surface changes
associated with the epididymal maturation of

mammalian spermatozoa. In: Fawette D, Bed-
ford J, eds. The spermatozoon. Baltimore:Urban
& Schwarzenberg, 1979, 187-194.

Ogura A, Yanagimachi R: Round spermatid nuclei
injected into hamster oocytes from pronuclei
and participate in syngamy. Biol Reprod 1993,
48, 219-225.

Sathananthan A, Trouson A: The human pronuclear
ovum: fine structure of monospermic and po-
lyspermic fertilization in vitro. Gamete Res 1985,
12, 385-398.

Silber S, Nagy Z, Liu J, Godoy H, Devroey P, Van
Steirteghem A:Conventional IVF versus ICSI

-277 -



(intracytoplasmic sperm injection) for patients re-
quiring microsurgical sperm aspiration(MESA).
Hum Reprod 1994, 9, 1705-1709.

Silber S, Van Steirteghem A, Liu J, Nagy Z, Tour-

naye H, Devroey P:High fertilization and preg-
nancy rate after intracytoplasmic sperm injection
with spermatozoa obtained from testicle biopsy.
Hum Reprod 1995, 10, 148-152.

ELE, TAG, oA, dAE, w84, o3 F,
BAF, AFYANY A2HA2 AT 5y
B BANA WAFEH F 28 AAEYE

ol

3} AL BATIEL ol 8
Qg FA BF AT YDRASHLR)
1994, 21, 267-272.

Tournaye H, Devroey P, Liu J, Nagy Z, Lissens W,

Van Steirteghem A:Microsurgical epididymal
sperm aspiration and intracytoplasmic sperm
injection:a new effective approach to infertility
as a result of congenital bilateral absence of the
vas deferens. Fertl Steril 1994, 61, 1045-1051

World Health Organization:WHO laboratory manual

for the examination of human semen and sperm-
cervical 3rd edition.
Cambridge:Cambridge University Press 1992,

mucus interaction,

Zaneveld L, De Jonge C, Anderson R, Mack S:Hu-

man sperm capacitation and the acrosome reac-
tion. Human Reprod 1991, 6,1265-1274.

-278 -



