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A clinical study of obstructive azoospermia

Hironobu Akiyama, Atsushi Nagai, Takaharu Ichikawa, Michinoshin Akiyama
Hideo Ozawa, Tadashi Oeda and Hiroyuki Ohmori

Department of Urology, Okayama University Medical School, Okayama 700, Japan

We clinically evaluated 28 patients with obstructive azoospermia.

The mean age was 33.5 years. Causes of the obstruction were childhood inguinal herniorrhaphy in 4 pa-
tients, vasectomy in 4, absence of vas deferens in 3, epididymitis in 2, obstruction of ejaculatory duct in 2
and unknown in 13. Operation was performed for 14 patients, including vasovasostomy (5 cases), vasoepi-
didymostomy (4 cases), TUR-Verumontanum (2 cases) and microscopic epididymal sperm aspiration (MESA)
(4 cases, 6 times).

After vasovasostomy or vasoepididymostomy, sperm appeared in 5 patients, however, no pregnancy was
achieved. On the other hand, we were able to collect motile sperm by MESA (3 cases, 5 times), but no preg-
nancy was achieved.

It is thought that further study including improvement of sperm quality is necessary for achievement of
pregnancy.

Key words: male infertility, obstructive azoospermia, vasovasostomy, vasoepididymostomy, MESA
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Fig. 1a A parthenogenetic mouse blastocyst (Scale indicates 55 /4m)

Fig. Ib A mouse blastocyst developed from a fertilized egg (Scale indicates 55, m)
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Fig.2a A mouse blastocyst developed from a fertilized egg. Sudan IV stain (Scale indicates 55z:m)
Fig. 2b A parthenogenetic mouse blastocyst. Sudan IV stain (Scale indicates 55 zm)
Table I The number of Sudanophilic lipid droplets of different sizes in mouse blastocysts
No. of No. of lipid droplets
Blastocysts blastocysts Medium Large
examined (<1pm) (1~3um) (Z4p,m)

Parthenogenone 30 86.7+£32.72%a  23.6+9729 0.7 & 1.04b
Control (Fertilized) 30 153.0 £ 37.854 57.4 £20.572 1.8 =1.71b
*Mean £ S.D.

Values with same superscripts in the same column are significantly different (a: p<0.001; b: p<0.01).

Fig. 3a A mouse blastocyst developed from a fertilized egg. PAS stain (Scale indicates 55z m)
Fig. 3b A parthenogenetic mouse blastocyst. PAS stain (Scale indicates 55, m)

YBTHLE L C22HEMIBEFE L7282 A, 71 %D 2 4
FIEIZ, 8512, TNHDOREMI6H IS L T
68 7\ L T2IFHIRS R L 728 2 A, 36 %S IRERH (Fig.
la) IZFEAE L7z, —0, TR TEEEL-L 25,
61 %A AR (Fig. 1 b) 12584 L 7=,

1 [BEEE

M Z 25 o NTHRET S L, RIS F
SEHRESONEL LR & NS
FEOMIBE \ B L 72 (Fig.2a, b). AEERTIX, IF
BN 2 B & o THEEONNE (1 em Ay,

B(1~3um) BLKE (4pmbh b)) @ 3 FEHIZ 5
G, 1 HOIESIICE TR FhFhokE SORYE
INEDOE RTINSz, Table 1 IR L7z & 912, HAR
ERBRSEET ALK E SORE/ NGO,
WTNORESDODDLZHREITLRE LD D
WZHRTEEI o7,

2 Jya-4 &8

AR PAS BUR R i 9 &, Seasisiie & Paiae
B DM B 2Rt D BRI ASHI B L 72 (Fig. 3 a,
b). ORI, EERHILAEIC L > THE LD



FH8ETH 1 H R i (237) 9
Table 2 The amount of glycogen granules in mouse blastocysts
No. of No. ( %) of blastocysts containing
Blastocysts blastocysts A large number A moderate number
examined of glycogen granules of glycogen granules
Parthenogenone 30 20 (67) 10 (33)
Control (Fertilized) _ 30 25 (83) 5(17)

Fig. 4a A trophoblast cell of a mouse blastocyst developed from a fertilized egg. Fibrous strands
(arrowed) and crystalloids (starred) are seen in the cytoplasm (Scale indicates 0.5m)

Fig. 4b Trophoblast cells of a parthenogenetic mouse blastocyst. Fibrous strands (arrowed) and
crystalloids (starred) are seen in the cytoplasm (Scale indicates 0.5 m)
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The amounts of cytoplasmic inclusions in parthenogenetic mouse blastocysts

Sueo Niimura
Department of Animal Science, Faculty of Agriculture, Niigata University, Niigata 950-21, Japan

Takae Asami
Graduate School of Science and Technology, Niigata University, Niigata 950-21, Japan

The amounts of cytoplasmic inclusions in parthenogenetic mouse blastocysts derived from the eggs acti-
vated and diploidized by the treatment of ethanol and cytochalasin B were histochemically or electronmi-
croscopically observed, and were compared with those in control blastocysts developed from fertilized eggs.

The numbers of Sudanophilic lipids composed of small (less than 1, m in diameter), medium (1 to 3 zm)
and large (more than 4 . m) droplets were 86.7, 23.6 and 0.7 in parthenogenetic blastocysts, and 153.0, 57.4
and 1.8 in control blastocysts, respectively. The numbers of lipid droplets of all sizes were significantly less
in parthenogenetic blastocysts. The percentage of parthenogenetic blastocysts containing a large amount of
glycogen granules was 67 %, which was lower than 83 % seen in control blastocysts. Similar number of fibrous
strands was observed in the cytoplasm of trophoblast cells and inner-cell-mass cells of both partheno-
genetic and control blastocysts. However, the number of crystalloids observed in parthenogenetic blastocysts
was smaller than in control blastocysts.

Key words: mouse, parthenogenetic blastocyst, cytoplasmic inclusion
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Effect of Electrostimulation on Activation and Development of Eggs
after Intracytoplasmic Sperm Injection

BB IR SR e AR

fip &8 F) BH ¥l H H 2 oz
Toshiaki ABE Kaoru YANAGIDA Kazuhiko HOSHI
= =
Akira SATOH

Department of Obstetrics and Gynecology
Fukushima Medical College, Fukushima 960-12, Japan

YRR R -1 A (Intracytoplasmic sperm injection 5 ICST) AMTHMZZIRTIE LIT LISIIOEHEALA
Fe 2 ST EARRINHED 2 L2 b, AFFETIEL MICSIHEDIIDE LA I ELZHIEL (DC pulse)
DI %A, EEREDTO DM LRETIINL A T —DRZHEIN L ICSIHEDIIE VT T 72,

FI¥A# |- phosphate buffered saline % V272 & & BIOIEMALIZ IR b ZNRAG T H o Z2BXARE O F&MH1Z
IE375 Viem, BEERH 100usec, 1HOBETH -7, TOFEHT/HNLARY —DICSIETEZDIIIZDC
pulse # 2 CTH7z & & A IBIZAFE WAL LT A 4 320, FEMETOES@EE ¢ b OICSI
SZIEH L7z, DCpulse # EIN L 790, AL, srEsI13 2N EN64.3 %, 452 % Tl (18.8%, 6.3
%) IZIEARFEICE C, & NICSIEDIIO DC pulse (IR, (EHLFIRE L 2 D%ROEREE ITH 4

ThbI LRI,

F—7—F : SR E A A, INETECERE, AR

(Jpn. J. Fertil. Steril., 41 ( 3), 240 - 246, 1996)

&

PRI RS T-1F A (Intracytoplasmic sperm in-
jection; ICSI) (X BI7-BIMIZAEE & L TEESUA
HE L TRHWSNAEENZHICEE > TV b,
LA L, ICSI %47 7B DIEFE A A I D 35
EDHY, DL HHEITIIINOTEHALAHE S T
HTWIENRFDFEROVDEDELTEZLNLTVA.
D& BINIH L TR 2 INETEIL 2 T 5
CENFTENE, ICSIORFEM EICD %35 Z &8
FHEESNS. HLEOINE, e Rz L 0K
{LENDZ EDHLENTVAA, EBXHNE (DC pulse)
bEFDOVEDT, vY A, THFh EOERIHO
PICHASA RS X85 L XM LFREE L
THWBNTWE I3, JUIHHERD S &WER % 2

il

135 (EMINY %) & IIHIRBRELZ/NMLAST & (electropora-
tion) 4~6), = /LA &P HERESY Ca2 T AN A
L, #5554 2o THOEMILAMEES NS
LEZLNTWATY, KBTI hDICSIZDIN
DWEAMETS 254 5 DC pulse DR H- & HEREN),
PRIGICHRRT L 7-.
MEBLOFE

I. SROEMALICRE A ERRBEMEOMRET

Tl e BRI O b2 N AR Y — K5I B &
UICSI DI A WV CTHRE L7z, A D0&ETON
U E R OV A (DC pulse) % B H] I &\ 725012
EIhn LIS b o A% E1EE L7z,

1. NLARZ—KZIEINOIFE
8 ~ 12:EERDOME T — V7 NL A Y — & B HESH AL
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B L, hCGH5- 16 ICINE R B Y 72 LARSZHEIN
Z AU L7z, GP-FER AL % 0.1 % @ hyaluronidase
% 4 { ©modified Krebs-Ringer {f T & % Whitten-Hoppe
O (W/H {9 12 L, 37°CT 5 2 BIALER L T Bk st
AR & 3 EbR 2 L7z, DCpulse 3 @E T 2 BIZHW
B VTR (ENINVAR) (BRI e R R oA 2 B L
105337 CIZHHE L 72#£ DC pulse # N R 7-.

2. BHRO%ER

HET— VT UNLAY —DORE HERE 2R L
BRI L 72, BT AN AR KICRE S 7
t#h, 77O VREVFAF—FEHNTEEIF A X
LHEIR (1%) L RRaB % Bl S &7, iR % 5L (750 X
g SO L, ihiEiC1sM Y a B 3m &N, &
51250 (300 X g, 1043 L CikiE & 28K T 2 [
B DR (750 X g, SR L TR R EILL 7.
FETIEEAT 1 X 108/ml & % 5 X 9 (K
EMATREL, 7)) 7/ F2—-7HI205m§
DEL, HAERERZEHETEDFEE-40CT
WHRE L. AR Z0O SR TR L 7.
3. NLZXZ2—FIDICSI

ICSI D FEARNE 1T Perreault et al. 103 X UM & 1D
DHFEIHEL T T 72,

4. DC pulse M@&E (electrostimulation)

M ARl A28 (SSH-2 @ Bl 2 i
5 [ FEBE 2 mm O cell chamber (2 AL S N7 R AEH0
B L UICSIFAIIZ A LT A D54 @ DC pulse % I
Gy
5. DC pulse BEEDEREE & B L DR

DC pulse i %D RZAEIN B L OICSTEFTAINIZ
727251 I mlOWHIIZFE 21, 37C, 5%C0,, 5
%02, 90% N, DIRET CRIFE SN/, 5538 3 BFRIA
WCHRZ D LAS A I A EICH LB N—
HTATEMLDRL TH 5 2.5 % glutaraldehyde T
1 ~ 2 5 BIE%E, 1 % acetocarmine THeft, 45 % aceti-
cacid THEEF L ALAEZBRIMEE T CRIZ DT HUREE & &
BN OB EIEE L7, B S 2 MM BT AT
SN, H2 BRI & KGR OHEL RS
To b ZPCEMAL S LT HIE L, BB,
PRI ERELE S N5 b O IIMMERTAZ I BLBIR S
BEDRH-2bD LR L7,

6. T@E 7% DC pulse &(ENDiRET

1) EIIA & oM

JHHFEDCpulse ¥ 1 5 & EDEME LCldCa2 +4°
AN E 4172 mannitol B L < 13 sucrose DR AT
LNTWAYS, HINERE L CEBEERAER T
RED T D% #ET L 72, phosphate buffered saline (PBS),

PR fi

(241) 13

Ca-free ® PBS Z L T 0.9 mM @ CaCl, % % £r mannitol
FREDHUINL R & —RZHEINE A, 375 Viem,
1002sec D DC pulse % 1 @ LS EHFHELOIREE
TBELL.

2) DC pulse D FEFIRRE DRET

PBS Zfif L, 0~2000V/cm, 100usec® DC pulse
TNLRAY —HKZHEINC 1 [MEE LIFEboREEE
B,

3) DC pulse Dl B RF ] O

PBS ZffH L, 375~ 1750 Viem DEFIHE CHE
FEH 350 2 sec & 100 sec D DC pulse & /VA A 5 — 5
SEREIRC | T L, (EHELoIREE 2 Bz L.

4) DC pulse O3 & [Al £ D5t

PBS %M/ L, 375 V/em & 500 V/em T 50sec ®DC
pulse % pulse FEIFE 1 77 CT/NA A Y —RZHEINZ 1 ~ 3
@& LG b OREL BIE L CGEER KO ZEL
L7,

5) ICSIASHEAT E M7z N4 A & —BRIZxt4 % DC pulse
DENFR

PBS Zf# [ L, 375 V/em, 100 sec ® DC pulse %
ICSIEHDNL A Z —F0IC | OB L, B3 3 B
BITTEM L OIREEZ BIEE L /-,

I. & MICSIEIRCXT T 2T

HHE DEINZRETZIEORRD b N R EER
WZICSI % L7z, BEORE #5725 2 TICSIE
ITE#%IZDC pulse M2, RIEHIIE & SEIIR D IELRS
ErREL
1. & MEROD#EfE

B 72 L) V(AT L F 270  AFA Y wox
~) % long protocol i THEAH L %20 AR 3 HH
LOFSH(7 = )Vv7 4 /—L4P® . +0 /Y x%)300
IU% 4 HiE$G L, 51&HEhMG (S—TF e ;3
[Elfg) 150 IU % JRfa iOAB B 1R C & 5 F TS
L, #DO%hCG (HCGEF #® : FHEE) 10000 IU
G L. SINEZEO35EE®IITo 2. F0%
BiF% 1 ~ SEFRES2E L, ICSIDERTIZ0.025 %D
hyaluronidase % & ¥ PBS C 1 5 LI L 7278 ¥Ry 5
4 v CHEMB % KRE L. ICSIZIT 55T
1210 %I L v DB ML MHTE#E (HTF  Irvine,
California, USA) HIZ AN, 37C, 5% CO2, 5%Oa,
90% N, T CHsEE L 72,
2. BTDEM

HFFTRHR T ERILL 37 C TR b S B 72 swim
wpE R TV TR B L 7. BEZHTEL SIS
A swim up 12 7SR 8 2 e B C U PR HR MR L 2 AT - 72,
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¥ ¥ % HTF#L |2 %0 & ¢,
polyvinylpyrolidone % {5/l L 72 HTF
HEBLRED 8 S DIEFIEBEML 2 /ERL L 72,

ICS1#% D #IAIRTE A & electrostimulation HANTSEE 415835

ICSI?D [E #1210 %

2R L TPVP D

ICSIiZ

Fw

PRE T (RS R) LR (FEiR) 2 2 [ R

L TR E /L DTH A,

3. EMALE

ICSI#DC pulse {2

L BIEHALREZ TV,

10 %t

I B LML DI HTE 5P C 48 RER G AR I M L=
DC pulse LA D J
EHEALEEE LT, JPM IS [ & Ca-ionophore JLE

L MR DT

HELITVRIR

BFREZBEELL.

wHE L.

1) DC pulse #LE
EImiA %\ PBS i H L, 375 V/em, 1004 sec @

DC pulse % ICSID 305D & MIHIC
2) IR 5 112

£ 2 LR

WG A AR

FiF-0 A - 7= injection needle & JI§D Hl E THIA

%, injection needle |2

FIL, Z0®MaE L & bIC

3) Ca-ionophore L
ICSIfif 73051210, M D A23187 & & L HTF T 5

Rl & A CHIMIE % A=)
B EII~NEALL.

SyRLEE L7z, PNIE 3 [MHTE CHEiE L 72 & 105 #E
iTo72.
ATRYLEIL 2 iRE x Vv TiT o 7.

B R

1. NLZX2—F0% BV THRET L 72538 % DC pulse
&

1) FVINAE i ORRET

3FEEHOBEW E V- TDCpulse Z R F7z & E DL
A8 —RZFEINDOIEHLDIRAEZ F 1 1TIR L7z, PBS
& 0.9 mM CaCl, % % € mannitol i & V272 & & O
LFREEIE , MBILEPRDOON L o7z, Ca-
free DA & DCpulse 12 & BALFEZITh 2 WINLIT &
ALTEMLS NG Do,

2) DC pulse D& S OIRGET

DC pulse D5 7% o 7= BRUEANL R ¥ — KT
GROIEHALIZ G 2 BRIREFK 2 (TR L7z, 250~ 500
Viem DEFIRED & ZEHALDORV R T o 72,

3) DC pulse O B [ O1RET

DC pulse % 50:sec & 100 sec D pulse & T L 72

71 DC pluse LEEHEIZH WV BB L A Y — RZAEINOHEMALIC G- 2 58
(pulse: 375 V/cm, 100z sec, 1 [A])

pulse LH b c WP A%
B DTS DA I i ’\iﬁ HEAFINEL EHEALINEL 11Ed 2180 Fe
(b/a%) (c/b%) (d/c%) (e/c%)
PBS + 21 21 (100) 18 (86) 15 (83) 3(17)
Ca-free PBS + 15 15 (100) 0(0) :l ] 0 0
mannitol# + 24 24 (100) 20 (83) 16 (80) 4 (20)
PBS - 12 12 (100) 1(8) 1 (100) 0(0)
Ca-free PBS - 12 12 (100) 0(0) 0 0
mannitol# - 10 10 (100) 1(10) 1 (100) 0(0)
#0.9 mM CaCL = & & #:N.S, **:p<0.01
722 DC pluse DEMREFEANT/NL R § —RKSZREINOEHEALIZG 2 5 8
(pulse: 100 s sec, 1[0])
pulse a b c I HiT A% L
L R i = HEAFIIEL TEEALIR £ 11 d 2fELL Ee
(V/em) (b/a%) (c/b%) (d/c%) (e/c%)
0 33 33 (100) 3 9) 3 (100) 0(0)
250 14 12 ( 86) 12 (100) 12 (100) 0(0)
375 47 47 (100) 41 ( 87) }* 36 ( 88) }* S5:(12)
500 37 37 (100) 34 ( 92) & 26 ( 76) i 8 (24)
750 27 7 26) 6 ( 86) 2.( 33) 4(67)
1000 20 1(5) 0(C 0) 0 0
1500 20 0(C 0) 0 0 0
2000 10 0C 0) 0 0 0

*NLS, **: p<0.01
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3 DC pluse DBEBRE AL A 5 — REFINOWENALICS 2 5 HE
(pulse [H] $2=1)
a b (e W BT A% B

pulse R[] pulse 5L iE o AAFIREC ETERIRE 1l d 2MELL e
(p sec) (V/em) (b/a%) (c/b%) (d/c%) (e/c%)

50 375 20 20 (100) 16 ( 80) 13 (81) — 4 3(19)

750 20 20 (100) 20(100) |, 8 (40) ]** 12 (60)

1250 16 10 ( 63) 8 ( 80) 2 (25) « 6(75)

1750 14 0( 0) 0 0 0
100 375 21 21 (100) 14 ( 67) 12 (86) 2(14)
HEALER - 10 10 (100) 0( 0) 0 0
¥ NS, *%*: p<0.05
# 4 DCpluse DiBEEFANL A Y —RZHIVOEWALIZG 2 b 2B
(pulse 5[] =50 1 sec, pulse fHfE=1min)
a b c [ HEVERITR% 2

pulse i & pulse [A1%% JRAE %L HFFIR% ETEALIREL 1 &l d 2M8LL e
(V/cm) (b/a%) (c/b%) (d/c%) (e/c%)

375 1 10 10 (100) 10 (100) - ., 7 ( 70) 3(30)

2 10 10 (100) 5¢( 50)] J** 2 ( 40) 3 (60)

3 11 11 (100) 7 ( 64) 3(43) 4(57)

500 1 14 14 (100) 12 86) — ., 12 (100) 0(0)

2 10 6 ( 60) 2(33)] }* 2(100)}>k 0(0)

3 10 4 ( 40) 2( 50) 1( 50) 1 (50)
#N.S,  **: p<0.05

£S5 ICSIAATESNINLRY —INIHT B
DC pulse D& F
(pulse: 375 V/cm, 100 psec, 1 [A])

a b o
pulse LE | FRFEL AR IR ELIR L
(b/a%) (c/b%)
+ 25 2080)  17(85)*
= 20 14 (70) 10 (71) *
*: N..S,

EEDNLAY —RZIEIRDEHALIZ G R 2R %
HBL TR 3 IR /R L7z, 375 Viem, 50usec D
DC pulse PNEMHALFRICHK DR TH o7z, Lo
L, 375V/ecm, 100zsec ®DC pulse T HRIMHIZEE
IRl

4) DC pulse O & [AEL D ET
WERIEDNL R Y — RS HEIIOGEE LR IS
ZEMPAERAIR LIz, BEIKAEZ S LGS
LFRAMERT L, HHOMEREIFO 5N EEH
%< 572, 375~500 V/iem D DC pulse T35 %[ £
EQNNLBTERE T E2F (WAl

5) ICSIASHEAT S N7/ 4 A & —PHiZaf§ 5 DC pulse
DEFR

1) ~4) FTOFEEESEIL, ROIMEWEEZD
N 725D DC pulse & ICSIHED /NI A & — I VEH
SE L EFOEMIDOIREL RS IR L, I
HDC pulse 1 & 5 2LH % 4T - 72 g DI PE LEE RS
HIEVMEAIAGED S 7z,

2. k bDICSIZH 1T 5 DC pulse DINE

ICSIZSfTh 7z bAEINIIH} L DC pulse % i &
L7z & & EMoEM bk 247 - 72 & & OUIEHLE,
MR EEREL R 6 IR L7, BEUEOINIZ N
FRLEE |, A231874LHE S %\ 2 DC pulse JLEE L 7>
L EDINEHALRPE VR E B o7 LA LSS
PROMERRE D L, HIREWS | 21T o 785513229
% C A 23187 #LE & DC pulse SLEINIZ LR TEKAETH

=Yyl
£ =

ER DS CTLIRE T A5 O MBS & A L 72 Befd
12, %2 MBSO P TEY SR ICE ERREIZ
S 72INEE AL SN TH U A3 0 BAE % BIts 5
b, T LIMRE OB AR IR AR 2 2 &)
DHZIL Ca2 + D—BFRY 2 IEI12 19T, Ca2 T OB
BT RAISSHEDS LZWIEIEERIEb bW,
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#6 b FOICSIIZBIT S DC pulse DFIE
a b c d
IR D iEMALE Ui~ HAFIN %K IHPEALIR L IR EL
(b/a%) (c/b%) (d/b%)

5l 16 16 (100) 3 (18.8) 4 1(6.3)

AR 5 | 64 48 (75.0) 29 (60.4) Jw - 11(22.9) x
A23187 224 169 (75.4) *L[ 107 (63.3) 69 (40.8) *J s
DC pulse 49 42 (85.7) 27 (64.3) 19 (45.2)
A23187: 10 x M, Smin DC pulse: 375V/cm, 100 psec, 1[0] *:N.S, **: p<0.05

D%EFBER OFINE~NOREA R Y, & EEK
A SNSRI ASTER SN A, T L) BINE
HAbIcE b4 —EOHREDFEEII L >TWVRDHD
MCa2tEEZLNTWD, TN EEMELT 55
M7 A 7 =X BAZNF AR TH 575, 20DHFD
EZZHNTEN D, ZOVEDIHETRED Y 7T
W4T (ligand) & JRAIRINE E K TS50k & DG
FHREZoTA I ¥ b= IV=RERE (1P ATREE S,
ML N O TIP3 5P Ca2 +store & 1) Ca2 +A%NEERE S N
LHEWHEZHT, fMiFCa2t % 3ns & 2R T
(sperm factor) % ¥ T HADIIHMIRE NI LAL D
TRV E VI FIOIDTH D, A DIRFIIER
W2 NARIZIPMBRE PNISEA S € HICSITIE,
HRDZHE L E > T OIIDOFEEALA A L — A ITHE
TETZHNORENELTELDEEZOND.

HAREYHNE L TERZRBINEEE (LS €L F
Be LT LRALNT WA DI, JIHINLE Y
R RS B H 18 & Ca-ionophore!9) %2 ethanol2) 7
ExRHCTEEMICUEE T 5 5k TH 5. WE
Hlge L 13, RS CODVEDHIALZNT AL
BT, TOL) REBELTCHAREDELDZ L
BELCALHMOEN TS, ICSITIIHT2EATS
7284 F micro needle |2 & AII~OF| AH T, &
OBRIEBEITEEALRIE IR > TV A DIXEELE
bh b, RFEDOL FDOICSITIE, IGEHILE,
SFEIZEIIEL (188 %, 6.3 %) TN TIIEELIA
+43& BB, Ca-ionophore |3l Ca-channel
VAR L CHERS ) Ca2 + 2 MR A S & B WH
T, ZOMIAACa2 + DB DIE AL = feHES B
EEZLNTWAD),

M —ZE DS DEFANICEINS &, ML
2T %) VIREZER O FERINIIENAEL,
ELOTNS LB TE, 2D L) kKR delec-
troporation & FHIN T\ 4. §iMLA EH T SIS
WE R 5 2 hvh, HilESFOERNDESVIE
JFEFOEFEES L CEEREICKTL, 558

DEEEZBZ /20, BEREIPET X5 LMk
AU ¥ A =T %2 T 505, FNEBZA2ITH
(SHI R IR & & BB S NS 49, 20D
TRIE S LD, MlESMEREVHES N
TBY, ZOEE%H - TIII electroporation % #2 =
FTIENTE L. KZHINZ electroporation AEE = 5
E MBI A U722 B2 5 Ca2 +ASHIA LT, 5P
DEEALIIGEE N L L) HELNH L. FE O
v DICSIAIRDIEMEALFE 1 electroporation D H
AEZTHIz. BEEHOEROBENLR Y —
DARSREID L ICSIBE DI E FHVTIT, T 25
i, DCpulse DEE, HEFRH, @BERKIZOWT
HEt L7z, DCpulse Nz % & EIZH WA BEBILH
NZERATR RV BELOE BT B 72012, HFE
FEFE SRR @ mannitol X sucrose DEFREAH VL5,
L2 L, ZHINIEICERE L2 ECERNIZED>PN
HIEWEENLHDT, PBS 2 f#H L 7z electrostimu-
lation & #FS L7z, IEME(LRIIPBS V2L & %
mannitol {ff & Fi\ 72 & & £ A% < DC pulse H#EIZE
AL TOHHTE L Z LR TE . R
RS EE X B5N72375 Viem, 100yusec D
DC pulse 1 [Al# 7 % ¥ k O ICSIFEITHOIIIZAT W #
DRFERAE L7z, £ORRIVDOIFEWALE, HEI
FEMEOINZ R TEEIZ LS L, Ca-ionophore T
MBI ELEERRLDoT.

BERANBEDOF F1E, Ca-ionophore % & DALY
BIZAOSNLHMBEES VL TH L, BRI
12 & B ZHEINOEMALF R ILEBN D 2 W IF Rk
ARG % I\ 72 ICSIER DO SAEINIC LIE LIS S
NAEBEEECERZRLZ D0 T DD LIRS
na.
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Effect of electrostimulation on activation and development of eggs
after intracytoplasmic sperm injection

Toshiaki Abe, Kaoru Yanagida, Kazuhiko Hoshi and Akira Satoh

Department of Obstetrics and Gynecology
Fukushima Medical College, Fukushima 960-12, Japan

With the intracytoplasmic sperm injection (ICSI), it has been pointed out that the activation of the egg is
not sufficient. Electrostimulation is one of stimuli which can induce parthenogenetic activation in mammalian
eggs. This study was designed to examine effect of electrostimulation on the activation of human eggs after
ICSI. Before application to human, unfertilized hamster eggs were used to determine the optimal condition
of DC pulse for egg activation. The optimal pulse condition was a single pulse of 375 V/cm for 100z sec.
The same pulse exposed hamster eggs immediately after ICSI and it was proved that activation rate tended to
be higher than that of untreated control group. Also in human ICSI DC pulse was positive effects. The rate of
activation (64.3 %) and cleavage (45.2 %) were significantly higher than control group (18.8 %, 6.3 %, p <
0.05). These results suggest that the treatment of human eggs after ICSI with DC pulse is a useful method
for activation and development of eggs.

Key words: ICSI, egg activation, electrostimulation
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%5 6 #f  Primary azoospermia 51 (21.5)
%78  Aspermia 1% ( 0.4)
(4 BNSHFBARAL R MEAT F 72 14ED)

(m1)

22.5
20 1
15 7
% {
2.5 4
#90 T
7.5
-
2.5
0
£ E £ £ £ £ 5B
1 2 3 4 5 6 7
B B e o B i B
B3 KEIZBITDHEAR (Mean £S.D.)



F8447H1H KE Al (249) 21

FSH %% (Mean = S.D.) LH{&% (Mean £S.D.)

(mIU/m1) (mIU/ml)

--x N I .

50 1 *P<0.05 507}

50

] &
T T 40 7
v 30 1 -

: |
e e

0 e 0
£ £ £l B £ B £ £ £ £ £ £ ] B
| 5 3 4 5 B 1 | 2 3 4 5 6 7
Bo®w BB OB OB OH HoOW B B H i
PRLZFE (Mean £S.D.) Testosteron i& & (Mean £S.D.)
(m1U/ml) (ng/ml)
45 2000 1
1800
oy 1600
25 a1 1400 ]
g . [ § 1200 :‘
- Q 1000
I~ g
15 & 800 \ [ [
- I ] 1 600 I
400
5 ‘—L 200 1
0 —_—
’ £ g E g ¥ = ® # ¥ ¥ B 0B 5
) 2 3 4 5 6 7 L 2 3 4 5 6 7
¥ & B B B OB B Boo®m o oB o®m OB OB M
4 KBEIZBITAHFSH, LH, PRL, Testosteron s
7) MAFRILE S LA (2 4) BERONRBERIIT2HFIRECHILT

PRI T, 5 6 BEQIM A FSHAEIX, # Wiz, WIZERERE, B4, A& FEERIC305AT
1~ 4B, FELEMEZRLZ. Lo Lads AR b S o 2. IS & 1 KEE £ TOAREHIH

%, IMHLH, prolactin & UtestosteronfiL, #HERH i, mi4E, BiOE 122 ~3EIRDL 072D,

CEEE DN o7, AmENE1 ~2FERETTOYEIEHREINTEY,

8) BUAREEDFEERE (X 2) HEZ R RIEEED - OUR 25 LT\,
BHEMEORER, BEAEEORREERL LT

FEFREIRE B X U Klinefelter FEFFE & 1061 (4.2 %), %2 BUREEORE

(R 76 3.0 %), FEEEAREEIZLS D05 H] B (%)

CERMEAB S /RABAE 3 B, TSR Bk 1 50, W R d 5 VI EEAH 200051 (84.4)

BEEAN T M7 1 B, BUR FESF 7213 T RARERE e YR 1061 ( 4.2)

Bz o558 THo7z. £ LTRENE Klinefelter's syndrome 1061 ( 4.2)

LEZ LN L DH20005] (84.4 %) DL H o7z EEAEE 761 ( 3.0)

9) LIgTDI}E & D& e o o [ 56 ( 2.1)
T EFRRE B L OVSRBE RIS 5 R, FeRMEREE RIGRE 34

i 4 [A] (1955 ~ 1964 4E) T 1322961 (3.0 %) », Hill Emﬁu*ﬁ%ﬂd& 141

(1965 ~ 1973 4F) T13953 %1 (5.9 %) Th > 72DIZH, A AV = T i 1410

A[Al1E 1985 ~ 1994 FED[E 1223741 (0.9 %) & ANIEFEFR HWRTHME LI TEEAEE 561 (2.1)




22 (250)

MABECTIIRF R LYV ThoOHETLRETH-
72 LIRS TMEE R i gA EAcH AT T
W72, AL REAN IV = T HTREGIAT 156 (6.3 %)
AOOHN, FRIERIT 3B (1.3 %) D&, ikt OB
BETRRO SN eh o7, FEEFTRICE L TIE, 20X
106/ml LA B & EH & UCTRET L7248, EEFTR %R
L7zb DI, 4224 %, ilN36.2%, Hi4 208 %
Th-o7z. —F, BASTREEA23.6 %, Fil6]129.9 %,
R4 [145.4 % & WA > 72, % BLH, FSH,
prolactin, testosteron 72 £V E ¥ L N)VILE R F T
FEHIENTEST, SHEDIEIETE o7,
TP UATAED R R B LT, LaTos
TEEMINTESL T, SENIRHERORIER L.

£ B

BYEAIERE, WIREFHE I BV CEE L8
DUEDTHLILIL, FHOTELTHAH., Y#
FETH 1967 B L 1975 ERZEEZEC MR ERE D
BRI IS O S LT & 7212, & CICHTE O
HTIE, BUAHEEE IR EE D59 %,
FUNRDBREE DI % H e ) DERTH 7>
. L LAan b5 RORE T, BUAMTESRER
DKL EEARBNT L ROETHE Lo
7o BERNS AL &, KA S RIEE TOMMIZ
1~ 2D Rb L, m4NB L URIROHE L H B
FshTsh, BHAEHECHTA-0ERZ -
TEEoTWAH EHEREIN. AIMOHE X Y20
FefT, ZOMLYEOBHIZB O TRELS DM,
R 2B B E T ANE 2 A AESE LIS O i 18 5 8%
MHEIML 722 &, Ao — ek B PR D F 9 (2
LBBHEDOHE L EDRRE LTERZ SN

M REERNE, LARTomE & [ U < 30T EA%x
D%, FEMEHDSRIE T TOREHIBIL 1 ~ 2 4628
wET, SNETOMEIVEHEN TS, oh
IBEEORISERA LA L, 30 A A EE %
FORMLPRL L ) BR 22T hDEELLR
7.

BEARRECIE, DAl & < & W7z flikiA% 234 1 ok
FATIEALNT, 20FEMOBIROHERE 2 FU L T
L2bDEEZ LN WATHE FIRER, 4mofk
FITL84 %I SN, WHEEELEILIDD
F1BIOKRT, INETOHWE L FAFEHEERTS
HEFEZICL, BRbBHEL LTELZ AN
EThAH. Tz, REANVZTHiED 1561 (6.3 %)
KoL, b 1 BIAKERERREEE L TR,
BEANNVZ T M OBAEEOMRIZEETH 5.

BUEAIEAE D FEFR AR 5

HAMNERRE 4153 5

FEIRPTRAE, 4 WHO O #EHE % 22\2 L 72 kAG
LOFENCHEUHE | ~ 7T FRICH L, FEEAR, M
mARLES LAV E NS OFERE TlERE L7,
Azoospermia [ 3RAMEI 2@ > 727, normozoospermia,
oligozoospermia | 2B L Cld—E DEIIIE SN -
72, Azoospermia DIFAMAMIZ DT, #8054
FTIETOYMPERSNZ L hOLEZEDED
&, BIIL UMD Z L I12 X ) BERILIE ST
REREFLEINTVE OO R DL L #
AONED, B3-o&0 ELFEHIE2T LN D5
2. B, ORI U DA mERGT A
AL Tw7ehs, BB O RS % Makler
DEPEMBAMFH L TL ) IFEICIT-o T A,

WEAEOWE X, FTEORE TIXEEINEDS
DWE X FH & LTwizhy, 4ENEFTHk & L or-
chidometer 35 & ONE &AL CRHAIL 72, FBE4
emBll, FE20mI EOREAERKICB O TIER
WO NE L SN, E5IZHEFIZE D BT
BT 210 2m EOBEAEREAWLETH D 9),
HEAMOWEIIEDLOTEETH L. BEEDH
FIHE RN ORZE b BRI TR TH R D &w»
EERONDY, HRUNEOHE, R ORARKE
TEMIEFRON TR o720, BERTL
ROEHOREDELH Y, fEROSEIZH LT
SCEHIIE N, SHEBURBENRDISOHIED &0
REDFHIE AT 2 FETH 5.

i[O £ TOFETIL, radioimmunoassay (= X 5 LH,
FSH, testosteron DHIELEANETL SN TB LS, R
17 KS fii % gonadotropin fl7AHllE LTz, ko
LH, FSH, testosteron DiflliE (4, leydig cell 38 & UMt
iR RE A SO L, LH, FSH, testosteronffii &
OFEEAT RO A DR L ) BT O E K %
ZOHHRETHLERETRITHETH 20, 4HOWE
T4 primary azooapermia #f C FSH %A &2 SiH % 7R
LTEDY, FSHEEIZ B HEAIAED 9 & primary
azoospermia % 5  /RE T AT & # 2 S/,

B S BUAEEOIR KA EE 2D &, I
DERENERICE VODBURTH B D, LUF, #
SREFIRAE, Klinefelter fEBERF & 5t . FERAFIRIG 5
HE BB E S O WG DL ) QSIS R o
2. BIER AT - N7 I EbEAR LT, W
NRIEDOZWRERE DM L2 HIFLCTHB Y, WIRESFHE
LT, B LGRS EDS IR CE 2 IS 0k
BOERIIBOTWES,

F72, PATOHE TIREEHR ST 72k AR
FrCB L C, SEFECIREAR, mhhLrEerL



F84FETH1H

N &0 S H BRREHEH T, EEHEAEET
FSHASIEH & B W IZERIE b FAEG] 0 AT 72 38
e ENTWAEY, L Lads, HEAHETFOIESD)
AR SN, FEARGERHIC L ) RRANB T THRE
FARRRE T L ASEOFEESR S LI HiED H
D10, SEHRREEAMDIEHEL-TLHDHD
LEbLNG, BEDE IS, BEERICL DR
ey A—VOEEBL, L )IFRENENAFTT
A HNEBEREIT- T B D,

B L TUE, 45 1 B normozoospermia O HHIZ
12, BFOZTHBER B THRIEBECRFEOSH 256
HY12, TruoE—X7 A ERFTZREED TR
L, RO LA WIS IR R - IR
(IVE-ET) % &V & B IGHORETT 2 LEDH S ).
&5 2 B oligozoospermia, £ 3 #f asthenozoospermia,
L U4 4 # oligoasthenozoospermia (24 L Tld, #6
Ay VITED S b IEFRIRAHITE S LD Flih
WEEEHRG LW, 55 B obstructive azoospermia =
W LTIE, FhEhoBRERMICn U TEEREY
A% WERE LAY A, A TREERN, S

IS ESBEANRE TR 9% E e A TWE D,
rﬁﬁ%@ﬁ<&ﬁ%%TL%EﬂT&H®#ﬁh
Tdhb. &5 68 primary azoospermia |23\ Tid, Kline-
felter iEMEEE D — BB 12 1 testosteron DA FEIFLE 21T > T
WD A6, ITFPEIZ DWW TIXAID, T4 KD A
THREIHHZ LTWw5

Assited reproductive technology DFEIZE LG
ﬁ?ﬁrm@ﬁéfmtooéé.mLmlvhﬁ
HEEMZITV, ZORIBN TR AR
513 (MESA)D F 73R HEAE T 02 A LT, 444
ST AR AR L KRB b 55, &

— )T, BUAIEDREE T 5o D 155N
FE R R E O 5 KR L i E OMES &) BTED
HH 12, IMREFEL L TRIEEEBER LD

DEEZ LN, 5H%b 0 XD REERNES % il
BUEEHBLLDEEZ LN

% BARGRLOE S LA H AR EERRE (B
11 1994) (IZBWTHE L.

X ®

1) BHE—, BA ®, ENEEL i 1967) BHA
EOMETNEIZE. HAMAE 12:119-124

2) FEFER, IRA B, KRIDER At (1975) BHEA
IHEOBRIRE. BAEREE 20:11-17

3) KAGIEAN, AIEE, KFEEM b (1993) BHEAS

KE A

4)

5)

6)

7

8)

9

10)

11)

12)

13)

14)

15)

16)

17

(251) 23

ILORRIEEE. BAEREE 38 116-122
Sigman M, Lipshultz LI, Howards SS (1991)
Evaluation of the subfertile male. In: Lipshultz
LI, Howards SS, (eds), 2nd ed, Infertility in the
man. Mosby Year Book, St. Louis, pp 179-210
= 7434 (1988) Male Fertility O [ — HLAL 1
ER—. WIRALE  34:1949-1951

Swerdloff RS, Wang C, Sokol RZ (1991) En-
docrine evaluation of the infertile male. In: Lip-
shultz LI, Howards SS, (eds), 2nd ed, Infertility
in the man. Mosby Year Book, St. Louis, pp 211-
222

il % (1990) BT AMEIE. H#WREEE 81
1287-1301

Coburn M, Wheeler TM (1991) Testicular biopsy
in male infertility evaluation. In: Lipshultz LI,
Howards SS, (eds), 2nd ed, Infertility in the man.
Mosby Year Book, St. Louis, pp 223-253
EASEN, WTERIE TBR, KEEFE i (1995) HEEE
PLEEHE T O EET. HIREEE  86:979-984
Nagy Z, Liu J, Cecile J, et al. (1995) Using ejac-
ulated, fresh, and frozen-thawed epididymal and
testicular spermatozoa gives rise to comparable
results after intracytoplasmic sperm injection. Fer-
til Steril 63: 808-815

Rajfer J, Binder S (1989) Use of biopty gun for
transcutaneous testicular biopsies. J Urol 142:
1021-1022

WAREE  (1994) BF AR D Holi O AR
AAREHH R 3662: 127-127

Ohashi K, Saji F, Kato M, et al. (1992) Evalua-
tion of acrosomal status using MH61-beads test
and its clinical application. Fertil Steril 58: 803-
808

Amano T, Kunimi K, Ohkawa M (1995) Analy-
sis of fluorescence spectra from Chinese herbal
medicine for male infertility. Am J Chinese Med
23:213-221

KEptere, fEAET, FEEFY i (1996) Hikih
W k3 B RS BB PR TR (Moni's
window operation) DFEER. HAUEREE  41:49-53
KIptepe, KB, FIMEHE it (1994) Kline-
felter iEBERE D BRRIIMRET. HAEREE  39:37-41
Silber SJ, Balmaceda J, Borrero C, et al. (1988)
Pregnancy with sperm aspiration from the prox-
imal head of the epididymis: A new treatment for
congenital absence of the vas deferens. Fertil Ster-
il 50: 525-528

(21 19964 1 A22H)
(58

19964 3 F 27 H)




24 (252) FAEAEEIE O W R i HARERE 41%3%5

Historical comparative study on male infertility

Toshiyasu Amano, Tetsuya Imao, Hideaki Ito, Toru Noda
Yasuo Nakamura, Kazuto Kunimi, Shuji Tokunaga
Mitsuo Ohkawa and Mikio Namiki

Department of Urology
School of Medicine, Kanazawa University, Kanazawa 920, Japan

Two hundred and thirty seven suspected subfertile men, who consulted the Department of Urology, Kanaza-
wa University Hospital between 1985 to 1994 were reviewed.

Their incidence was 0.9% of all outpatients, which was lower than that of our previous data (1955 ~ 1964
and 1965 ~ 1973). Regarding the age at the first time of their visits, the patients of 30 to 34 year-old were
the most numerous, which was the same result as the previous reports. The peak of infertility period was from
1 to 2 years after marriage in this study, on the other hand, it was from 2 to 3 years in the previous results.
The most common causes of male infertility were idiopathic (84.4 %), following varicocele (4.2 %) and
Klinefelter's syndrome (4.2 %).

Entirely, there was no significant difference between this study and previous results. However, we have
to perform the best methods both for the diagnosis and the treatments for male infertility according to the
newest proceedings.

Key words: male infertility, clinical observation, historical comparison
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Clinical Evaluation of Hormonal Therapy
for Hypogonadotropic Hypogonadism
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BT F OV o SRS TER2GICH L, RSIVEVEETRDD, TAMATO Y (T)HKER
A, THEHESS L OhCG-hMGHEEDZIFZ DV TERRIITHGS L 72,

EERBIIEFNFNOEEEE S BIFTH - 72905, THRERMAICTREHEICHE L0 LT, TERHA
FHCIERIE D EL R L. SERETHRSICTHERELE L ET LERETRAER 2 %2072
1 BIORT, MOEF IR ICHEREOMMNEZ RO . BERRZNTNOBH CRIFICRIE L.
M TIE, THEAESZ 27273 20EF CIEFHE L fo T/, THRESRM TIXIITENLE <,
hCG-hMG #3:T b 50 %DIEGID ARASIEH &P T - 72. hCG-hMGIEEIZ L D, 3B THOEN L
&R, 1 BHIEIEA L L 72AS, 2 BlIE Th - 72,

F—D— K HIEEEITAE, 7AMATOVERERMA, 7AMATO Y HEEIES, hCG-hMG#E:
(Jpn. J. Fertil. Steril., 41 (3 ), 253 - 262, 1996)

DORINB L IR 2R Y. A OHRETIH,

# = hypogonadotropic hypogonadism (2 X3 % {&#k & L

Hypogonadotropic hypogonadism & (3 [l — T # 44 T, testosterone #KE (LW T TH#E) ¥4, testosterone
RO T ISRR S o HiRgRERE 24T, B1 enanthate (L5 )V E ¥ 77K — @) fiE 5 & O'hCG-hMG
128\ TiE, gonadotropin 742 X 5 testosterone FEEAMIT L TWADS, 4, ZhoDEEEDR

DRZIZE D2\, SMESRHEEAESR LD RHEH BV THRF LD THRET 5.
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0.89 = 0.95 ng/ml, 0.95 % 0.63 mIU/ml, 2.6 & 1.7 mIU/ml
T, FEFEME196, KM 3BITH 7z WEREE
NLTHEBNS o7z, E 72, 1060 TRt iR %
To7ens, &Bla6 XY Tho7z. SHOMETIE, &
NAET, TEHESRA 8 H (127 ~267%, T 165%),
testosterone enanthate 73 15 ¥l(16 %~ 38 7%, “F3925
%), hCG-hMG ik 8 i (18 7%~ 357, F¥2674%) T
Hol:. B, HEEFIL, TIRESRAD D testos-
terone enanthate fii{E~NEAT L7205 D 2§, testosterone
enanthate 5717 5 hCG-hMGH#HENEAT L7z b 0 1 6,
|2 hCG-hMG #7175 & testosterone enanthate i1~
TL72bD5BITH o7,

1) SMERRHE OFHE

EEFHE OLKE (Fig. 1) | IHHERIH T Tanner 204 1
Pl bgrade s bA L7c&rdEL T4 L, $TCIH
SERBEOEE R L TV A grades DIEFI & &, £
NZNDHFRIIBITLRERFTOUEL L, 6001
HT, THRERMEETIE625% (5, 84l), testosterone
enanthate f7E#E T1292.3 % (12 1361), hCG-hMG B
TI366.7% (4/68)) TH Y, 4R OFEHITETIZ
testosterone enanthate fii{EAM O 2 E#E 2L LR T
Wiz, b, R CHEICBEEOREY RS 1
ST THRERARDIBIG, HF 1 FH $ClliddsE
xR L7,

HHEA R OZH) (Fig. 2a,b) | FFHA R (X [F —EHIT
ENENOWHEFEIH L, AL S IFIZFRRICRIE
L7z, FEHA I 4 ml DA 7 % 3260 72hCG-hMG #
EHO261h, £hEh, £ 1ml»5 8ml, A 5ml
P58ml, BLUAH18mIA5H20ml, £14mlH 5 16
ml & AR AR L b REFICHEA L.

b2 R O%EE) (Fig. 3) | ZNFNDEHEEICB VT,
67 H R IZBE RN L 7oERIE, THREEATET
13751 (87.5 %), testosterone enanthate 5 73:EE T3 131
(86.7 %), hCG-hMGHEIERETIZ 661 (75%) Th -7z,
2) FILE ME

1ML+ testosterone i FE D ZE) (Fig. 4) G 6 2> A%
2B W T TERE B T3 testosterone J 5 |2 A &7
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Fig. 1 Change of pubic hair during each treatment

A: testosterone ointment / B: testosterone enanthate /C: hCG-hMG combination
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Fig. 2 Change of testicular volume during each treatment
2 a: right testicular volume /"2 b: left testicular volume
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Fig. 3 Change of penile length during each treatment
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Table 1 Parameters before and after each therapy
Rt Lt. penile serum T serum LH  serum FSH
Treatment Tanner's classification testicular  testicular  length level level level
volume (ml)volume (ml)  (cm) (ng/ml)  (mlU/ml) (mlU/ml)
TO before (5),G2(3),G3(0), G4 (0),G5(0)  43+43 41£43 57£15 055+040028+040 1.3+093 N
(n=8) after  GI(1),G2(3),G3(3),G4(0),G5(1) 59%47 55x49 80x24 15=14 039066 1.0£0.96
TE before  G1(4),G2(2),G (2) 4(5),G5(2) 5.6t47 54x44 8817 18%31 076x057 17£1.0
(n=15)  after ( ), G2 (1), 2), 4(4),G58) 6944 6540 107x11 59+46 056+0.60 1310
hCG-hMG  before (2),G2(1),G3(1),G4(2),G5(2) 65%52 63+37 88%3.1 20%22 066041 2.0£0.55
(n=8) after Gl ([]), G2(1),G3(2),G4(3),G5(2) 8.8%£50 8.1£37 104£17 48t4l 24%£16 3.7£1.8

Values are mean =+ standard error.

TO: testosterone ointment, TE: testosterone enanthate
G1: Grade 1, G2: Grade 2, G3: Grade 3, G4: Grade 4, G5: Grade 5
() :the number of cases

EEN % Do 7275,
TIE 1160 (73 %) HSIEHFEH 2 R > T,

testosterone enanthate 5 {£#

hCG-hMG

LB, YMELFRE OFEB L ORIV E U REICD

WT, &HEIC

Bl B4R % Table 1 12

RL7z.

PEERECIITIREEDSIE R #IPRIZ H o 7RI 4 61 (50
%) DHT, MOEFNIRED T T TH -7,

IfiL AP LH R EE O ZH) (Fig. 5) @ X TOHESITLHR
IR EZRL, 6 PHB T THERAEET
130.39 +0.66 mIU/ml, testosterone enanthate £ #F T
120.56 +0.60 mIU/ml & K& 2L 22D %o 72,

2%+ L, hCG-hMG R TIERIZ & ) FI 4
EE % RO 7.

[MLH FSH D% ) (Fig. 6) © I A LHDW 6 & [FFkIC
&fmﬁ%TmHﬁEuE%Tmitu&ﬁ%mL,
66 A H % T THEEAMEH T 1.0+ 0.96 mIU/ml,
testosterone enanthate 5 7ERE Tid 1.3 + 1.0 mIU/ml & K
EREHERD o7, UL, hCG-hMGHF
PRECITAESNIC & ) FH L LS 230072,

3) FERIEE

hCG-hMG B THARTE % Mkt L THEfT© & 72 EH)
135 BIDATH -7z, Fig. TV IGHEREEDS 6 2 H
HBETOING SBIDOFETRIE & £ DEEFZ /R
5 1 1T 28 X 105/ml DAFF-HSIHBLL, B 1 FT
0.1 X 109/ml 75 13.6 X 106/ml & & T O %L
ERBDT. F701 0TI BT R X
h, BRZE. LarLeds, o2 6)idhCG-
tMG$& VTR e 0 S ko 72, Fig 812

ZEB 21572 1 BIORRRESLE &R S, FEBIE 307 THY
Tﬁmﬂi@wﬁh SRR 3 A IR AN 1T,
ZD&libido MK T2 HE L7270, Wifkf22»HH
WZBBHAANE o7z, BEEAICIE L ICRERAE
BoOSNEHo7. MEIOTF N ha s illE R
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Fig. 7 Change of sperm concentration and motility during hCG-hMG combination therapy
A: sperm concentration / B: sperm motility
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Fig. 8 Clinical course of the case benefited a baby
MWEHZ THIfT 2N TH Y, LHA 1.6 mIU/ml, FSHAS ROz, F 7 testosterone b 0.5 ng/ml LK LT
6.5mlU/ml &, & IZIEFHPIZH 7255, WshFic Wz 1B NS ORIV E U TR T L 72

[LHA%0.2 mIU/ml, FSH#%2.4 mIU/ml & W] 5 227 1% MSEIEZEDH D %2 <, LH-RH test (DL TH o 72,




T 8FETHI1H il

PbE &) BT AR O T47 12 & 5 KD hypogo-
nadotropic hypogonadism & 5 L7z, %35, #IZKO
RBARTTIX, HT-IEE85 X 109/ml, JEE)H15%TH
D, W EEDNBIFTH - 72O L i R
WRAZZH L EbNS, BEIRIBELHE
L TW/2728, hCG 1000 TU, 3L UThMG 751U %34
LS EZfiET 52 & & L7z, hCG-hMG IR
%30 H HORHERA I, B TRE68 X 106/ml, JiE
65 %TH Y, ZOBIIRY T LERT 214
7z. VAP testosterone #i 7 H 1 T testosterone enanthate
125mg & 25812 1 MOEGTHIET 5 & & L72h,
2 NHOZREAEE S ) hCG-hMGHEE % BB, F5iAT
SLNEFR 22 L, T4 9 720 1 BCIRAR A HESL
L, BIFEIZE->Twa, 4B, 082 RIZMEI
YA

£ =

Hypogonadotropic hypodonadism (Z4F 9 % {fiftik &
L TIEHMEAR IV E R, gonadotropind#ik, Hiki T
ELH-RHEED T T 5. BRIV E kL
FIZIMESROFE, libido DMEFFF 7212 LA HY &
LT#HG- 35, METIE, FEARWGREE LTET
testosterone fli FEHEFNZ L D AMEZROHF AR L 72D
b, FERALDH %W ThCG-hMGHHEIER L T
WADS, A4 1 NS ORFESRFEEICA
Lo IR E BT COB2E R EIRMIKET L 7.

Testosterone DTS 1L, THRE RS £ 7213 testos-
terone enanthate f57F (12 X D iThiILTWwW5, HF-TlT,
T#HEZAV584, 10%28A % 1 H 1~ 2 BISHEE
WAL, 50gx 3 HTHVELI L L L, testos-
terone enanthate & 1\ 5557513 125 ~250mg % 1 ~ 4
B VEFET A L ELTWwAY. THREIX, BF
W F IR A S BIEFNCIE, MERRORET R
RS E DI, BERIVE CIC L B RIS
EHATAZETE, BENRELRTHL. 7,
THEIRHGHELESHTHY, ZoZ & b EEMH
HOIEFNC 1M L T2 b, hCG-hMGHEIZ DWW TR
FTTILBHEOHNSOPHE L TV AE LI, FHE
BB AR EOEE ;4 1L induction therapy & L T
2 [HhCG 3000 U, hMG 1501U % vy, REHE AL DR
& D T 1d maintenance & L T3 2 [AlhCG 2000 IU,
hMG 75U Z iV 2 DDRRITH D, BETIIIN
EEAEGELLTCVS, LaL, Yol LTk
HHH, EFICE T, ZoRGRIIHETRAGTS
VENHDLEEZD.

BREORFICH L TIE, Fig LIIRLAZ L) 12K

ity (259) 31

MICFEROEN S H 128 X, B AR TTIRE®
TitETIX625% (5,78 1) 12, testosterone enanthate /%
ERETI292.3 % (12,7 1341) , hCG-hMGHFLHETd
66.7 % (4.6 f6l) &L REFIZRUG L7, 723, THRES
MHECRERFTILENOBOLN 72 36h,
B EHETICERCEZROTNS., T ki
THREBRASYMERORET 2 EEICRT L) HY
WABT2ZE2RTODEVR D,

AHAMEICT 285 L THBEAEPE L ERTL
THEBNE TS ATRE TIEEEH 5N T, testosterone
enanthate JH{EHE T [ FIOAT, MORER TITAL
H B INAF 23K % F20 72 (Fig. 2a,2b). 1HHEA R
AME T L 7: testosterone enanthate 57 FHED 1 FiX, i
6 R THI1825 1 2ml, /1675 10 mINDE
FTaHAHAS, M testosterone fit (X 0.9 725 0.7 ng/ml &
FIZZEL L e d o, ZOMERIS Fig. 8 TR L72HTHR
BT Y, FERCG-hMG 25 T4 L2k
REARIITTORESIIK-oTWASE., IO EIL, 4
I OZHEPETHRS 12 & ) R EE LR 2 2 W Retkds
HDHH, ZOBEEEFETETHLIEEZRLTW
A2bnEBbis,

EEROZE S HHRMR T HEST 2 HELIFET
HhH. THREBRMEEILGEIS L TRFZIEEZRL
7278, TR THEBRATEOFEDT 125 ~ 265, °F
e e L iRE L T2 EBbNs, Fifh
J& |2 75757 U testosterone enanthate 718, hCG-hMG
FERTORERITITL A LOREFTHEML, #h
IR R IGHR G S5 7z (Fig. 3).

hypogonadotropic hypogonadism Jii: (5 | 23 % (G40
BAEYET L7280, MARIVE A, & imd
testosterone L 2 E T 5 Z &%, @EI AR
WE ARG EIET A ETOEETH L. THERA
BETIEFig. 4 DT & {IH S 2 2L testosterone R BE 14
KL, 25~0FE2LRTH LV HUIIARK
T 5L NDTH o7z, testosterone enanthate i iEHE S &
P hCG-hMG #EERETIE, M testosterone i AN
X720, KT XAER S AL, THH DRES
W23 L CA BB GECI GO B PLETH
5. IMPLH, FSHiEREIE, TEHESRAHES X Utestos-
terone enanthate 5511 5E Tt 6 70 H 2 b 4 70 KB
MEIEHTIRTS - 7225, hCG-hMGEEHETILAER]
IZEDFELWER 207 ZORKEE LTI, hCG-
hMGIEEEED A THEO SN TV A Z L, hCG-hMG i
D SO EHEATAT LEE S L 7EFI TR
BOLNLE o2 &M b, 5 L72hCG, hMGAH*
MHEPOM5% L TWnaAbDEEZLNLA I
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ANHTH B, EIE, HezfllExy Miziddhni
755 & hCG, hMGIZAf L T AR S T
BYD, DI LHhCG-hMGHEREDIMALH, FSH
EICEELTWLDONS Lk,

SRR TH S 2 BRINCAT O 556, Aok
FERELI SR T2 E) PPRRKOMETSDH
D, ZHUIPWTIEEGRDS V. GEEEERLVE
CHEIOEGIETF R rO Y Y SHICET S
R S I LEMRSE L L HbE T
L<{Zwe L, Schill, Mauss!iObid, EHIHT M
WEZRIZHES L COMERRRIZIE- &) & LcE
FRERINGZVERELTWAE, 2612, Leybh D
[E0GH#E & L Candrogen#%5-% 42 ~ 96 H17 > Ty
72 hypogonadotropic hypogonadism £ {Z%F L, hCG
1500 ~ 2000 TU 38 3 [nl4%5-% 3 ~24 A AT L, 20D
HhMGEH 3BT A2 L I2E V45~ 11 2%
ICaBE OB E, S OIITIRO B % R 72
Ble bt LTwa, BETHLE, WrAMIE
i 1 [ testosterone enanthate O §j; i % fe 4T L 72 #ERI 12
BWTHEHESD Y, gonadotropin EFIZEH, 20 X
106/mUfC R B A ity L7260, A HORETTH )
iR L72& 9 12, testosterone enanthate f{FHED 1 612
BOTHEAEORT2ED 12705, £DOHDKCG-
hMG i I & ), AR B X RT3 T
KEELTWD. BLEdrS, e kB ks E vi#
AR ERATONIIER TH - TH, #EE LRI
LD AEEBERRII T EICEEL ) A& EZ TV,

hCGIXLHER] L 59V FSHIER 2 455, leydig #ilfi
(ZHUY 3A F ALtestosterone D7Milb & 2 9. —F, hMG
(L FSHYEHIAY® <, il EE O testosterone D IFAE T 12
spermatogenesis D B AAMFE & [ 1292 121304, DL |
D HL 7> & hypogonadotropic hypogonadism OFE 23
¥ % gonadotropin#{4:13, hCG ¥ S X b & hCG-
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Gonadotropin #/EIZ BV TEZ LN AN E LT
(&, | 7Z hCG 512 & V) Leydig #iFZ D down regula-
tion FEAEAYE) < & & 19, F 728 % 72 leydig AT o il 5%
IEFEAEHERITH Y, testosterone A 5R{A R estorogen @
RByEf, BHEEEEOWHbh2b032
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B IO M PATEAEAREZ 5 Z L 2 & T 5 18,19,
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T N b o AR AR AR T (S B IR AR HANEREE 41%3%

hCG-hMG T AR DR A Hiv & L THT b
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Clinical evaluation of hormonal therapy for hypogonadotropic hypogonadism

Takaharu Ichikawa, Tadashi Oeda, Hideo Ozawa,
Atsushi Nagai and Hiroyuki Ohmori

Department of Urology,
Okayama University Medical School, Okayama 700, Japan

Susumu Yamane

Department of Urology, Tottori Municipal Hospital, Tottori 680, Japan

Koji Shidahara
Department of Urology, Kure Mutual Aid Hospital, Kure 737, Japan

The hormonal therapies, testosterone ointment, testosterone enanthate and hCG-hMG combination, were
applied for 22 patients with hypogonadotropic hypogonadism.

The pubic hair of these patients was effectively improved with each therapy. The improvement was found
in the patients treated with testosterone enanthate earlier than any other therapies, while slowly found in those
treated with testosterone ointment. Only one case which decreased testicular volumes with the external testos-
terone treatment was treated with testosterone enanthate. The testicular volumes of other patients were grad-
ually increased. Moreover the penis was successfully grown with each therapy. Although serum testosterone
levels were within normal range in 73% of the patients treated with testosterone enanthate, those in the patients
treated with testosterone ointment were only a little improved. Half cases treated with hCG-hMG combina-
tion showed normal serum testosterone levels.

Sperm concentrations were markedly increased in 3 of 5 cases treated with hCG-hMG combination, and
one of them benefited a baby. But no improvement was found in two cases.

Key words: hypogonadotropic hypogonadism, testosterone ointment, testosterone enanthate, hCG-hMG
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RN TIBHI624E 3 H 70 51FH 7 48 8 A F TOHAM AP ITIR 22 AL THM & 72 o 7RG HE - IEAEHE
(IVF-ET) #4547 1395 GEIE 10261, BUE3160, =B 6 Bl) IZDWTRIEEN ) A 7 Z#af L7z,

FOSE, RIBEOBINC X b %> T, EAEMIRF AR UIE T2 O F6E 2 LR ) 2 7 13380
L, SR mEs GEEG 38938, BUA : 3633, =5 32.8:8), WEFEOBIN R 88%, ME .
613 %, =& 100%), VeOHAEEEORD (HE 2924 g, BhE : 2322g, =Hh: 1684g), S HITHAE
WEAREE (12 1 4314 Apgar score < 7) ORI (BB © 49%, MG 177%, =k 50%) HEHLN L
L, RS FRIBHICGTT, FEl LB GRIEE ~ v F o 7 SR & T A v b B
SALERITOONLDN -7, BB, HREFN Q2% B L UHELEL (1.67 %) DML R0 %0

27z,

PLE XD, BAMENRE E L CIVF-ETHREIRAKIZIIAL 2R EEHY 27 3RO L6N0Y, & LA
IVE-ET THIINT 2 SR L %) ) A2 oL Ebhiz, $72, IVFETRiER 2 EHHER
BT 2EENE L (302%), FIRIEROBIEE & O I2Z IS AT o# 8 2 & BT E Mg o

WIEETHLIODEEZ LN,

F—D0— B D RIHE - IRREHE, FRRERY R 2, ZRnitiR

(Jpn. J. Fertil. Steril., 41 (3 ), 263 - 270, 1996)

#

LEHIBWT, RIVERE - IRFEHE (IVE-ET) 20N E
BEO—FBEE L TERL T OIEM6243 H23H
WD BIA R E L, 20H%IFEMTISOAN
B AHRIFEL. LA L, IVEETOREEIZ
B LTI, HNEARHIOMA, 9D handling, SHEIH
DR, BEAORVE G E, 7R
HOENFZCOIHIRTH S, T2, IVF-ETIZBIT
BEEHEHIIERROM LI B A A, WIS
COMEBEVIHER R CBER > F B 41E

Jll]

AlchrEEbNS. FIT, AL, LBEHIB
\F 5 IVE-ET #0TR, SMAERIZ BT, & IIHRR
B OBEHMFEAD) A7 1200 THRE L72DT
T 5.
MR LUVHE

IVF-ETE: & LT, YR CTIVE-ET DiE# % 1TV IEH
624E 3 AN S 7 4 8 H  COMM A IR 2254
OHGHIPHZiFR 280 A& 3 5) LIEOSEIZE

S AR 139 B R xS & Lz, IRl i c B D %
o ETMERR TR E o 72 b DITx LTI
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HARESGE 41%3%5

#£1 WHEOME
N ZAE T T I xf BRI P
AL (R H) Af624F 3 H i 624 3 A
~FR 748 H ~FH 748 B
HE 139 197
I3 W RS A e 33.3 +3.52% 32.2 +3.57* .003
22 ~247% 1( 0.7 %) 3(1.5%) 490
25 ~295% 16 (11.5 %) 37 (18.8 %) 072
30 ~ 34 7% 71(51.1 %) 109 (55.3 %) 442
35~39% 48 (34.5 %) 43 (21.8 %) .010
40 ~ 43 5% 3(22%) 5(2.5%) .890
WIRE 123 (88.5 %) 161 (81.7 %) .091
1 13( 9.4 %) 28 (14.2 %) .180
2 HERE 3(22%) 8 (4.1 %) 513
HRGIT b 102 (73.4 %) 160 (81.2 %) 088
BUSG U ti 31(22.3 %) 34 (17.3 %) 249
=Gt 6( 4.3 %) 3(1.5 %) 9723
*IEH 4 R IR

BRY BMRLIEM L, ZOEEE S > TREL .
%, IVF-ET OIS HERISEI2EM63E9 A F T
13hMG +hCG 3 F TH - 72 5% 1L LI 1L GnRH ago-
nist T 4 buserelin acetate + hMG + hCGASE & 72 >
2. TOHEIIHZFESEFLDONDH L, HFT
i3 buserelin acetate & i ] D # AR HI & 1) 600 g/day
Hwa xR E LTz, hCGlIRKINaDTF
YEAED  16emm Z B R 2B L L, hCGI%5-#4 358
] LR (S BRIN T 2 B0k T (EREE T 1 o &)
ZHEAT L 72, $RI0 S N7-0FIE HTRES 380 IS THEE &
., IS ~ 6 BRI B ICPRG SN T- 2 A5 L
72, FEWEAT RASEEERIIZ 12 80 % Percoll % FI v T
W e L7z, 20 R B IS 2 i oA E
WCTHIEL, SHLIEIEE HIC24BBEEREL, 2
Mo 4 MR OB T2 ISR L 72, FR o4
FEIZhCG & progesterone % V>, 1HH)E 1 ZERINGE 14
HELBEIZIRHADhCGIZTHIE L7z, afIB#EE LTIt
BAAEIRZIBA624E 3 A SR 748 A E TIZY
TR 22 38 LA O 5386002 5 o 720845 197 1) % 3841
L7z, 26, IVF-ETHOBIERIIW L TFRE
MRS & OB BRI A I3 BHER (1 2\ L
25 AWML L2 OT, TR S A
WA AZHROIER &% 0 ) 2A0EEA LD
DRNA ) A7 IR T 7213 IR ) i 72 D TR
IZE D DI SNTIEBNIRAL L2 b D TH B,
72720, ZIGIHRDFER T E %5 D97
W7D, BEEIIZIVEETHIIY v F /8852 &
IIHEETH o 7.

NS DFEFIIZ D Tretrospective |2, EAEFIRT
BIEDOHE, YAFED ARERCREOHE, 75
BE, MR, TERRERE OFEE RN, B
DIVA7 EigeT L7z, 72, BHER OB AEAKE,
HAE 1 431% D Apgar score(Ap) , JERFEH & A28 H
KB OFEIRFELEOF IOV THN, BADY 2
7 BT L7z

LB, WARKROEEAEBEITE (2 test 2 5T
Student t-test (FEF D 4> 7%\ = JEHER] O LL #5212 (3 Fish-
er's exact test 2 & U2 Mann-Whitney U test) % F\,
p<0.05% b o THAMFIMICHEE E A L7z,

LA

LI R & % o 72 IVF-ET B 1396 & 5t BREE 197451
OWMEERLIZSDTH D, IVE-ETEHO MO R
Y AERE 33,3 T, WIEIL 12351 (885 %), 1#%
FEIX 135 (9.4 %), 2#XFEIX 361 (22%) T, HE, M
6, =IRiE, #heh, 10261 (73.4 %), 3160 (22.3
%), 6% (4.3%) Tdh -7z, IVE-ETE: & xt REEDORER
T T B & IR AR 35 ~ 39 b B Hl
IZOAEEE P=0010) dH - 7295, FRUS, F
¥, BRSO Memtk, BRVBERICHE S D R MEIR RO
oz,

# 2 IXIVF-ETHIZ BV 2 ANER T L HRRT A 5 2
SN TV EBER A RLA-d D TH S, IVEET
DG E L CTIER T254361 (30.9 %), BHRF-»
3261 (23.0 %), TENEAEA255 (18.0 %), FEA
HH343 61 (309 %) TH -7z (EHEDH V). SHHETIE,
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LI B b %o 72 (18.0 %) 5, HEHRE % & T 424E0
WEE? (30.2 %) (AT & DDA BHEATED BTz,
W ol o #3 GIVEET RO AHHREIY 27 27 L
?ﬁr‘ﬁ; = ;i (fzg Z’) 1 bDTHS, IVEETEETH, BAiHRhAamA
L R BCT8% RIATI2BIRDEND—HT, =
Af’#ﬁ ' TIX16.7 % & BRIZED b7z, YHARETARE
- 5 )R BAE AR, BB 11.8 %I L TEH )
e 25 (18.0 %) 774 %, =5 100%) THE (9 1b P<0.001)
%"é’ﬁ%ﬂi 8 (58 %) Lligﬁﬂb, %@J@_Eﬁ;&ﬁi)\[‘%%gt &07‘:. if:,
i F Y0 B 0 BEAE 4 (2.9 %) RERIIHEAS 88 %) (THEL T, MK 613%), =
FEF 1 (0.7 %) f& (100 %) & JBIBEAHEMNT 5 ICONTHE (WTh
RES 2 (1.4 %) LP<0.001) I2HANL, 130 ZIEOBEHTRE L
IR 2 1 (0.7 %) LoTW, IN6D) A7 OMINEHRETYIZ
1 A 1 (0.7 %) I ZFEREDIERA T & 72A5, IVE-ETEE L xR+
H RS R Wa B 5T T B & AR P AR DS,
& Tﬁi{;‘f 1 (0.7 %) VR K 5 AR, RAEICH LTI E CCIVE-
PREGHRE ! 0.7 %) ETEECAEI ML TV o b Cld e dro 72,
&t 42 (30.2 %) % 4 1 IVEET SR O kiR % 77 L7 .
-ET IR O Gk 2R~ L 72 DTH
3 KV HE - IRBAERITE B B IEREH ) X
VR - IR REEE xof BEHE
g BG =M HiR BG =k
X GAT IR 102 31 6 160 34 3
FEIEAEIR P AR RS E 8 1 1 8 62 1
(7.8 %) (3.2 %) (16.7 %) (5.0 %) (17.6 %) (33.3 %)
YhBREEIZL S 12 24a 62 72 262 3a
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BE 9 192 62 13 22a 3a
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F4 R - IR O 5 IRT
WAL R - IERSHARE xif BE B
HfiG MHE =k& HpA MG =k
Ban Bk 38.9+1.56% 36.3+1.73b 32.8£2.37bc 393+1.62 34.8+4.08> 32.8+2.68b
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i E B 502 23ab 6b 35 16b 2b
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e GRS 16 5 2 15b 10 1
IBTEERAYE 13 2 0 10 0 0
BEOMNHE 9 3 0 1 0 ob
AL 6 6b 2 2 3 ob
i (15 £ I B 1 3 0 1 0 ob
ULE T E R 1 1 1 0 0 0
A& G 3 0 0 3 1 0
Z DAt 1 3 1 2 2 1
* S 4 FEHE A S
ap<0.05 T EREE & DB bp<0.05 (Hiffi & DILEL)  ©p<0.05 (AU, =HaM & D)
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%. IVF-ETHEZ BT 5 R0l $i 2 G T 38.954,
MIET36.3:8, ZRET32.88 & JBIRHomMz LD
WX DA B AUER, BB-SZIEEE b IP<
0.001) (2531 & 7 o 72, A EUIRRIEHLG T49.0
%, RIETT42%, =HBTEBIE, ZHEIEd 65 AH
JECThbEmETH-712. FOFEETIZ, BIEKRIESE
T RAM N WZh, HIETIE “BEDORVA
B L) EISAYE FYIRGERI D 18.0 % b FE1E L 7-.

TRGLZHG - IRRERIRATAR I B B REI ) 2 &

ARG 4153 5

NS AR & AT REE & I 4 4 &, IVF-ETHED
X AR B TOAGE (P=0.049) IZIL T L
Tz (AG; P=0.062, =k ; P=0.274). /-,
W EYIBERIT LA (P <0.001) & BUE (P=0.026) TH
BlZEALTBY, &I, HEoFIRET &
LT “BEOHMNELE” 12555 DONIVF-ETHTAH
B(P=0.002) (28N Tva 7=,

W EOHFESIVEETHE CEH L TWwWAZ 2 &5
2RI B7280, ZOERINER % Hillh & R THN
B LIZIR L7z, HUESTIEIBH62 ~ 63 45 L0 X FEFIER

(%)
100 - bouhorzl L b HLH60 %L EOTYIRTED
429 % (7B 3B i3 “BEOROCTHE” AL T
30 - Hotz. LT, FRICELUFIZFORIE L LT
W 40 BEIRIZEE L T 5, —F, RIETIZE62 ~
% 60 - 631F 12 4 BIDKRIE MG 5 1T > TV B A, TRLTCHELL
B (& 6 AERHNEEAEIZIZ100 % L WTF FUIRIERTH -
£ 404 7=,
i FS\IIVF-ETHITIF & ) HE L -8B IR kEE &
IRL72bDTH A, BOHAEKEDTFILHEIAET2924
gl - g, BIET2322g, =IET1684 g TIRIEE BN & &
62 63 641 2 3 4 5 6 7 IZHE CRIG-BBER ; P=0.013, BUB-=86M ;
EAN R P<0.00D) 124 L T/, HUAEREAT2500 g A T
BI1 ROV - IR REARITIRIZ B 23 LYIRIERD H B AT L OBHRE (X T14.7 %, RS TT71.0
ERIERS %, =K TI100%TdHY, F721500gHiiiTd 5 ik
£S5 AIEH - EBHERITE & b ek L2 # RLoRE
YV - IR AT ik
o HillG MG =5 HiR - KE =k
H A 102 60 18 160 65 9
BEiE Ntk 0 2 0 0 3 0
(0.3%) 0.4% )
HEMRE (g) 2924 +450.8* 2322 £335.320 1684 £ 414.4bc 2980 +453.6 1968 +721.2b 1771 +348.7b
< 2500¢g 15 44b 18bc 19 51b 9b
(14.7% ) (71.0% ) (100% ) (11.8% ) (75.0% ) (100% )
< 1500¢g 1 24 Tbe o) 21b 3b
(1.0% ) (3.2%) (38.9%) (1.2% ) (30.9% ) (30.9% )
Apgar score( 1 571%)
%7 5 11b 9b.c 11 22b g
(4.9% ) (17.7% ) (50.0% ) (6.8% ) (32.4%) (22.2%)
< 4 0 6b 5b 0 10b 1b
(9.7% ) (27.6% ) (14.7% ) (11.1%)
FERBEH +* 2d le 1f 1e 0 ob
(2.0%) (1.6% ) (5.6% ) (0.6% )
PRI 0 0 12 0 0 0
- (5.6%)

*SPH + EHERE e UERE TR 2

p < 0.05 G IEEE L DILEY  bp < 0.05 (Bl & DIt
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op < 0.05 (BUIG. =H61 & o k)
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Perinatal risks after in vitro fertilization and embryo transfer

Nobuyoshi Sakai, Yoshinori Kishimoto, Takakazu Saito, Mariko Ito,
Kenji Nakahara, Hidekazu Saito and Masahiko Hiroi

Department of Obstetrics and Gynecology
Yamagata University School of Medicine Yamagata 990-23, Japan

Perinatal risks were examined in 139 patients (102 singletons, 31 twins and 6 triplets) who underwent in vitro
fertilization and embryo transfer (IVF-ET) and were delivered beyond 21 weeks of gestation (wg) from March
1987 to August 1995 at Yamagata University Medical Hospital.

With increasing of fetuses, incidences of severe toxemia of pregnancy and threatened preterm delivery
were increased, gestational age at delivery was decreased (singletons; 38.9 weeks of gestation (wg), twins; 36.3
wg, triplets; 32.8 wg), incidence of premature delivery was increased (singletons; 8.8 %, twins; 61.3 %,
triplets; 100 %), birth weight of newborns was decreased (singletons; 2924 g, twins; 2322 g, triplets; 1684
g), and incidence of asphyxia (apgar score <7 at | minute) in newborns was increased (singletons; 4.9 %,
twins; 17.7 %, triplets; 50 %). However, these risks were not significantly high compared with patients of
naturally conceived pregnancies matched by maternal age, parity, and multiplicity of pregnancy. There was
no significant increase in congenital anomalies (2.2 %) and perinatal mortality (1.67 %).

We conclude that IVF-ET should not be considered as high risk during perinatal period, but multiple preg-
nancy itself induced by IVF-ET is likely to lead to the perinatal risks. As well as prevention of multiple preg-
nancy, proper management for complications which are often obsreved (30.2 %) in pregnant patients under-
going IVF-ET is thought to be important for improvement of perinatal outcomes after conception of IVE-ET.
Key words: in vitro fertilization and embryo transfer, perinatal risk, multiple pregnancy
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A Case of Multiple Submucous Leiomyomas in Pregnancy
after Four Resectoscopic Myomectomies
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A case of multiple submucous leiomyomas in pregnancy
after four resectoscopic myomectomies

Hirotaka Ota and Toshinobu Tanaka

Department of Obstetrics and Gynecology
Akita University School of Medicine, Akita 010, Japan

It is well known that patients suffering from submucous leiomyoma also suffer from poor fertility. Sim-
ple submucous leiomyoma is fairly common, whereas multiple submucous leiomyomas are relatively rare.
We report here on a case with leiomultiple submucous myomas in pregnancy despite four resectoscopic my-
omectomies.

The 26 year-old nulligravida had been treated for iron deficiency anemia through the administration of
oral tablets. She married in March 1991. In May, she consulted a physician due to dysmenorrhea, hyperme-
norrhea, and prolonged menstruation and was diagnosed as having uterine leiomyoma and endometriosis. In
November 1992, she came to our outpatient clinic complaining of infertility. Pelvic ultrasonography and CT
scan revealed multiple submucous leiomyomas. In December, we performed the first of four resectoscopies,
removing leiomyoma tissues weighing 10 grams. Over the next six months, we repeated the same surgery
three more times, removing leiomyomas weighing 45 grams. In September 1994, the patient experienced
spontaneous ovulation and became pregnant. In week 33 of gestation, she had premature ruptured membranes
and showed signs of intrauterine infection. Following cesarean section, she delivered a premature girl weigh-
ing 1480 grams. Mother and daughter recovered steadily and were eventually discharged without major com-
plications.

Key words: multiple submucous leiomyoma, uterus, infertility, hysteroscopy, resectoscopy
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Ultrarapid Freezing of Human Embryos by Vitrification Method

— A Case of Delivery —
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Ultrarapid freezing of human embryos by Vitrification method — A case of delivery —

Nobuhiko Ohta, Makoto Nohara, Takanobu Kojimahara, Mariko Ito,
Takakazu Saito, Kenji Nakahara, Naohiro Tezuka,
Hidekazu Saito and Masahiko Hiroi

Department of Obstetrics and Gynecology
Yamagata University School of medicine, Yamagata 990-23, Japan

Cryopreservation of human embryos is commonly used to avert multiple pregnancy. The slow-cooling
method has been widely used in cases involving multiple embryos at IVF-ET programs. A less expensive,
ultrarapid freezing method has now been developed, which does not require the use of the expensive instru-
ments necessary for slow cooling. In this method, embryos are ultrarapidly immersed into liquid nitrogen for
cryopreservation. In clinical applications, we were able to achieve successful delivery with this modified
method.

We report here the case of a 39-year-old woman, who had receieved repeated IVF-ET therapy. Ethylene
glycol, Ficoll, and trehalose were used as cryoprotectants, and embryos were equilibrated at 4 C for 5 min-
utes. The patient delivered twin infants by Cesarean section on October 8, 1995.

We believe that more clinical attention should be given to this method, because of marked advantages of
ultrarapid freezing when compared to conventional methods in terms of cost, time and theoretical validity.
Key words: IVF-ET programs, cryopreservation, ultrarapid freezing method, slow cooling method
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Evaluation of Sperm Fertilizing Ability
by Using the Sperm Quality Analyzer (SQA)
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Shirai NAITO Hiroaki SHIBAHARA Akiko HASEGAWA

RS Hi H & % 2 MW e o4

Mizumi MITSUO Hiroyuki TANAKA Minoru SHIGETA
N -

Koji KOYAMA

Department of Obstetrics and Gynecology
Hyogo College of Medicine, Nishinomiya 663, Japan

Sperm Quality Analyzer (SQA) (K5 T- D EBHRE & HEINIFFM T 2 0 CTH B, 4], UHE CIVE-
ETIZ & BB 21T - 7281 A% SQAIZ X DillE L, SQADEHEIZ DWW T %47 72,

ZOFER, SQAIZ X B ill7E(iE (Sperm Motility Index ; SMIfE) |3 —fE AT (b8 T8 - k186 - &
B FIREE) DWINE S EOMBER L7z ($XTp<0.0001). IVFIZBIT 2SI DZHER & SMIE &
DR, IVEOZRERENLAY —FT A ML DR TRARE X 0 BB %3257, SMIE# "Good"
(1604 L), "Medium" (802X I 160 Aiff§), "Poor" (80 A (2543 5 &, HHOINT-H7- ) ORIz #
NENT44 % (131,/176), 47.6% (20./°42), 29.6% (8./27) TH 1), "Good"BE CHIEE L ) I8 SHs
TERL7.

DL EDRRADS, SQAIE METHIEDOFMEL LT, Ml CHHLREETHL I LATRIEE N,
F—0—F  BUAIE, T HAERER, HNAAY—F A b, IVF-ET, Sperm Quality Analyzer (SQA)

(Jpn. J. Fertil. Steril., 41 ( 3 ), 280 - 285, 1996)

WRENLAY =Pl VB NLAY —F A b (sperm

i penetration test; SPA)D, ¥ - I R BT AN & 21T

[l

RIVZAE - IERARYE (IVF-ET) R SIS 7 &
A FERBIHANT (Assisted reproductive technology; ART)
DOETELWERICLY, BURTERE TS
ERO A2 72, ThbbBEMEZEDORESL
B 2 I DB RS A & 4% T- OB Ak <0 A Bk
ZIELCEHIL, &0 R S 880 72 iaHEE g
FTOLEUNFELTETVD, 22 TBHICKELT
&, WfORECEINEL EO—RBEITIZD &
L0, SESTELR/TRERTEZ V2ITEHALT
WHPHEETHLEVZ D, TTICHAIE, EH

Wi DREBIZAE U 5 IREN 2L % A 5 Hypoosmotic
swelling test?), 77 > SHEHEE % FHV 72 Penetrak test®)
%> Computer-assisted semen analyzer (CASA)9 7z &0
P RRERAE ORI A IOV TG LT &
PS8, V—F BARE LTSRN T, &
FHTEEMEORC, SHIHETDS DILER
L9 2EEORFEES - Tz,

T, Sperm Quality Analyzer (SQA; United Med-
ical Systems, USA) D AFASHREL ), ZFDHHEIC
DWTOWEI PRI NL A, ShFEL bARE
DEREIC O ERE 21T - 72
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W5IE, 19954F 1 A 225 19964E 2 H £ TOMAM I
FE ERAFEERME ARHI B W TIVF-ETIC & 2 16#
#5F, SQAIZ X BAET-HHHEEOMATICFEE L 2
=739, 81ETH A, IVFOHEILIE, JIERT
A125ER, 1438, RIERTL 105, 14845, K
RAMAT17AER), 18FFH, B L UBMHEFH345E
B, 3SEIT, ORISR TEAE (ICST
intracytoplasmic sperm injection) {2 & %G 17THED,
17EHLEFN TS, SQADKER L FRRER R
B L OSEE OEEETOIVFIZ X 5 RBEIO Z =

Sperm Quality Analyzer (SQA)

1
SMIf& SMIE
Y=64.43+1.7056x
] R=0.691 P=0.000
400 4007
300 1 300

200 200
J

MEE

o

(281) 53

L ORI, F72SQADFER L MIDSPAIZ X B
FRARL OB OWTRET L 72,
2) HRIRE S LUSQADHIE

IVE it 3 2 fi o —8 % EIRICKI 30 HE L <
P S, MEKEERE W CHTRE,
KT EERZHE L, 2 I - o BRIk

DSQA (K1) ZiTo72. ThbbiEREEMEHS
12 & 1) SPA capillary 1202\ BV, & capillary % SQA
D HI5EHD (capillary tray slot) (215 A L T SMI (sperm
motility index) fEDMEE T o7z, WEDFEHL LT
i, EER TR, S BT AR ES ETE R
FEEOELE LTRHEL, TP T VI NMEFIC
TSN CTREEHEERT 5. WEIZH0H I 4
OEEL, #OFHEESMIfEEL L TERT 5. il
EXN-SMIEI, BEv= 27 VIZERBEO T L L
SEREICOHE L, 07205805 % "Poor", 802L £ 160
i % "Medium”, 160LL L% "Good" & HI5E L, 4T
W7z,

3) IVF-ETO A%

Gn-RH agonist (buserelin)+ hMG #f Ff#k I & %8
PEORAIEE 7. RIS TR S L B0
REOE=S) 74T, BKIIEZEST17 mm L
b, 15mmBl EOIIFEAT 3 EELE, [ ExAT600
pg/mlLL EAZ5E L 72 B2l Cbuserelin D 5- 2 Ik L,
hCG 5000 TU % #%5- L 7=, #9736 ~ 38 Wi {4 | CREHERY
HEWATA FTIHRIRZ4T - 72, BEEHEICIZ B, medi-
um (Menezo, France) % FV 7z, ERINTERT 5 ~ 6 EH

SMI{&

Y=48.11+2.6747x
R=0.528 P=0.0001

Y=82.92+3.0270x
R=0.717 P=0.0001

400

o 00 0 ©
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200
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8
[ 8 g
0-‘& ¢ T T T 1 0 B8 3 2 —6—% T 1 0¥ T T T T 1
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BrRE B EEhER EENETIRE
(X10%/ml) (%) (X108/ml)

2 SMIfE & —AxAFIRAT R & OBIfR
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SMIf&E
Y=129.20+0.99637x
500-} R=0.334 P=0.0144
o
400 °
o
) ° o 0
300 A o °
o & -
o o
o 8
2007
100 7 ° ° °
[ o o
o
o
o o
o T L T " T T T 1
0 20 40 60 80 100

ZHEE (%)

B43  SMIMH & BLFASE T O 53 & DRIR

&I, EEHE T ORMIREASTS ~ 10X 109ml & % 5
L9 ITEREE L T AT o 72, BRI & 48 B[4
2, IEFICHEIL7z 2 ~ 8 HIRIE & RS i T
FEPZAEHE L 7z, SGAEBAMMEE T ISP & e L 72
BEDZHERDOAEFHOMHRE LTz,
4) SPADEE

SPA (3 Yanagimachi et al. DD 502 X VT o 72,
AT TICHE L TETVDSODTEIET B9, &
R ENL A Y —IIT-OMBEN L L7z b
WSRO 56, BTRALHE L. #H
LINL 2y —PIFIC 0 2 T RA L HE SN
BRF-$4 D H 535 % SPI (sperm penetration index) fili &
Loz,
5) #atAONIE %

MUEICIE, Student's t-test & FV 7=,

A

1) SMIE & —fR¥&ERAR R & DEIR

IVF-ETIGB & T 7- R 81 kI DV T, SMIMH
EAEFTR DB INT X — & — (TR, HT-EH)
R, EEPETIRE) L OB EZ AT Lo R TN 2
IR, SMUMBEIFETREE, HEfi%s L 0NES)
BTREDOTNTEIEOMBEELZRLZ (WTh

p<0.0001) .
2) SMIE & IVF-ET 1T 2 245 & OR%
IVF-ETIHBE T -BED ) b, BN 25T
X0 2 A L ICSLIZ & AIBER 2 W= BED
FEES3IRARIZD EMET L7266 R, H3ITRT L9112
SMIUE & BTN F- D53 & ORI MM % 3850 72
(p<0.05). F7FK 1 IZSMIED =BT 12 & 5 4
BERLEDS, FRICE D L 'Good"BEIX 34K TH
D, BRI ERHIT6EIRIS L Cwz, 209 b
BUEPZHEEHE SN, ZHRIZTT4%TH 7.
[FAEIC SMIED " Medium"# & H5g E 7D 1F 124#84%
T, GRtR2BEOKAINTFIFMEN, S b 20HEzE
FEHESN, SHEIZ476%THo7:. SMIED
"Poor"#f (L 7T AR TH V), HIAIIF- 27+ 8 EAHVE
WLTBY, SHEIEI6%THo7. TNHDF

R 1 SMUED =B BEFHIE & BT O SR

& DR
e SMIfE  SHREOREL/ BAIE % (%)
Good =160 1317176 77.4ab
Medium <160 2042 47.6 b
Poor < 80 8,27 29.6 a

a:p<0.005 b:p<0.005
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Y=34.44+2.5016x
R=0.494 P=0.0064

60 80 100

SPIE (%)

14 SMIfH & SPIE & DR

WELZ 8T 5 L, "Good"H & "Medium"#f, F 72
"Good"H & "Poor"# & OIICE A HEETRDT (p<
0.005, p<0.005).
3) SMI{E & SPA & DR

40 IVE-ETEE 23728 ED 9 5, 305EFIALL
HIICSPALC & A% %7 C\a7z. SMIfE & SPIOAH
B D AT L 7oA R, B4R T &9 IXAED
M IEDAHEEM: % 26 7 (p<0.01).

£ £

SEERe ) 2 JES L7285 (3901 & @ interaction DFR
BIZBWT, TTEHEFCHESL, EFWICLNE
G R FR SN eh S Bl & BT 5. PHINE
MICEA LR3I L gl A L, SPMifaE ™
B AR, HEMEEERKTA. Co—EoRET
BFOSEHSE LIRS, BIRE L THEAEED
ZHE, RIS TORESCESRZUEYT S Z
ETRAY )= 78nTEBY), TNHLDVHbY 5
— AT R & NEEGERGE & LT LS MBI L
T e, BELELELITRERINS. L2 o
THEUAHEDZHHBELBOLHNT, B1OE
BRE ) R Z BT T T O BIRE I ZFRA 9 2 K iR AR R
BEVEHRARBENTEL I~ 2O0FTH, KT

DOEBRE 2 Y ¥ a— g — % A CEBIICER
35 ARG &N, computer-assisted semen ana-
lyzer (CASA) IZ L 2 EHEEFET O S T %288
PRI ZREORER & OMBMIC O EWMEDVDH 5 12,
LA LBET TOE ZACASAIL L DT EEHAE
BT 54 OBRIIFEMTHLRME, IFFIEHE
T BDI2ONI—EAEZHEANOILH IZISHEN S
B, ZHUIK L TAREER L 72 SQA I3 A & flifE
PEIZENTED, L2dHiIIohnston et al.!0ld, SQA
& CASA & OFMMEIZH L TR 150k % F v 72 or
MroiEEA S, SMIfEiLcurvilinear velocity, straight-
line velocity % linearity 7% & & b HIEAM 2 R T L&
LTHH, FibSQADFHEII DV THRE ZIMZ 7.

BT BWT, IVE-ET I & DG % 51 ) 72 73 5EH]
MBI B8 REE SQA I & D HllE L7o#5R, K
2 IR & 9 12 SMIMEIE —BAB TR AT (RS TIREE - 45
FEEE - EFETEE owThe b IEOHEME%E
KL ZORRIGREORE-WEL—HLTE
), SQADWIEFHEIEENE T D0 & ZIHFHE
FEEBOREY T 57-0, EEMFTHEB LUZ
OEFHRE I KFET A ENOHIELETHLODEL
ER5.

— T SQANZHEREN TR 9 B %A B720IZ,
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SNTHEFUI OV T AR ISR WEHELE S N
(FE1) T b, SHBAEICL Y IVE-ET DM
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MWICRATHHEED TFRIL) 2008 LTEMES
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Evaluation of sperm fertilizing ability by using the sperm quality analyzer(SQA)

Shirai Naito, Hiroaki Shibahara, Akiko Hasegawa, Mizumi Mitsuo,
Hiroyuki Tanaka, Minoru Shigeta and Koji Koyama

Department of Obstetrics and Gynecology,
Hyogo College of Medicine, Nishinomiya 663, Japan

The sperm Quality Analyzer (SQA: United Medical Systems Inc., Santa Ana, CA) is an inexpensive de-
vice which provides a quantitative estimation of sperm motility. To evaluate the fertilizing ability of human
sperm by SQA, the correlation between the sperm motility index (SMI) and the fertilization rates (FRs) in
the treatment of standard IVF-ET or the sperm penetration index (SPI) in sperm penetration assay were ret-
rospectively analyzed. |

81 semen samples were obtained by masturbation immediately after oocytes were picked-up from their

wives. After liquefaction, concentration of sperm, sperm motility and motile sperm concentration were ex-
amined by using the hemocytometer. SMI was determined simultaneously with the same samples by the SQA.
The FRs of mature oocytes in 53 couples and the SPI in 30 patients were evaluated for each of the sperm pa-
rameters. The values of SMI were classified into three categories; "poor"” (SMI < 80),"medium" (SMI < 160)
and "good" (SMI = 160) . The relationship between the FRs by the treatment of IVF-ET and each category of
the SMI values was also evaluated. The values of SMI demonstrated a significant correlation with the con-
centration of sperm (p < 0.0001), the sperm motility (p < 0.0001) and the motile sperm concentration (p <
0.0001). According to the three categories of SMI, the FRs (74.4 %) of 34 patients judged as "good"was sig-
nificantly higher than those (47.6 %) of 12 patients judged as "medium” (p < 0.005) and those (29.6 %) of 7
patients judged as "poor" (p < 0.005).

These results indicate that the SQA provides a reliable estimation of the fertilizing ability of human sperm.
Key words: Sperm Quality Analyzer (SQA), Sperm penetration assay, IVF-ET, infertility
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Rapid Decrease of Sperm Motile Efficiency Index
in Normozoospermic Infertile Men : A New Entity of Infertility

RALK AL ER UM R AR 2

[ i ¥ B — BlOEOER R
Masaru TAKAHASHI Seiichi ORIKASA Ikuo MAEHARA
¥ o OIE & I I HE H OB Z
Masayoshi HIRAMATSU  Hisayoshi NAKAZUMI Akiyuki HASUDA

Department of Urology
Tohoku University School of Medicine, Miyagi 980, Japan

FUAEAEDOHIZ, ROOWHEBAESER TORBTEHMNEIrE2RI R TS A2EA S LICHEE L,
FEEB)RETEE (SMED ORI 2K T OEIG % HIET 2 [H-E8MRRYIRE] 2% LUT oMK
{77z,

HE OB ER MR RFIRAREY b L1, —BRESEROREEESHEFHELI-L 25,
#9 3 FIHEFEBEOREERE, 397 SIAESIMHIR TR CH » 72, BB RN, BB O R4 fruc-
tose LMl 2 B %, HOStest, Penetraktest & b |ZBIFThH o7z, —F, EEPHETEETIE, WIFRhDiest
TEEEZRLIZODONE L, MTHEORE, WERSORY, MEOEH, 3T SELERLATS
FEGIANRIE L TV B Z AR S N7z, FETEBPHE TE T, o> bo— SAREEICH L T Per-
coll 2 & 2 BIFAE T RIURIZEA - 72, LA L, Percoll LG T IEE3MAIMEZ L 0, SO 2 L
TSMEIA EH L, BEFHEIZ L 2T O SN L HEMATED S,

DEIZE Y, INE CRERFTRDSIER 2720 GBEORR IR S h o BB OHRMN S, W1 EEN
FERFIRAE I & 0 R BB R TER 2R ) 50, MO THEAEZ & OB S e 21T =
LY, AEOHEHNEZHLPIZTAEI EATEL, Lo TAREIR, BEEOERIZLETOLDL
Bhiz
F—U— K BUAWE, BTEBEEE (SMED, S EahE Rk

(Jpn. J. Fertil. Steril., 41 ( 3 ), 286 - 297, 1996)

. EREL, BPEHEIZRIET T2, B

T

ZDFERIZOWTHE L 7.
FHBNZH S 72 SRR BN <, WE ORI
BERRPEFTHUHIRICES 2 WERIDNH L. 20 BUTEIEEE O FESNERERINRE

FT, RN OERETIRER ThoT

b, BEORBE L SIS ER A EEIIE T X ®
BIEGIAE B, %72, normozoospermia & ZHT ST A2 EFELTI99241 AL 19934E7 AT
VB2 5T, AIH® 5\ IEIVE-ET HiATHE 2 ICEBEZH L, BRI DRI E2 Y £

T OEBMEDIEE 1B, ZNARIAFME B O D BB AT {, —fRABIMRAT (Rik) TIE

WTWAEEBDLNEH Y TP VE, F2T, BT HEINTASH) (RIERE (a)) B L OIEFREDHER

BB A RIS A D (KT E B8Ry IRAE % STV Volunteer B 7l (EH 2~ b E—)L (a))
AL L (E L.
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£1 PNEEEZE @), EFIY FE—) (a) DERB & O — S &

N Ry e Fh TR B WTRE HTEBhRfEi
N) (%) (%) (X 106/ml) (SMEI)
AHE B E 45 34.5 is.o, 3.0+1.3 58.5+5.4 56.6+28.0) 124.0+46.3
[N.S. N.S. ek sk ek
E#arro—nu 7 32.9+5.1 3.0+0.8 66.51+34" 114.4+412' 175.8+26.7
##:P<(0.01  #%% P<0.001  N.S.:notsignificant  (Mean +S.D.)
5 COz in air) FII230 ~ 60 53 I E L 7o 1k, BISZ{0AR
! SEMEE (X 400) T100 L EORT 4485 L 7. HTR
1. —MERIRE HOREE 7 FEHEIZOHE L, b~ gMOEIE % BT

3 BUL Lo ZEacHiR R, AFEICL DERIL 728
WASIRICHE L TR L L — ko 25T, #
Wis, pH, WTiRE, KB, SEBTH K
MmEk$, BMERE % He L. T o
1987 fEMI WHO AR~ = = 7 L 9 ZHE U THT Vs, F5TH
#=2ml, pH7.2~7.8, W TIEE=20X109ml, 1
TF-EBYE (REEBNE T) =50 %, FIER<50%, H
MEREL< 1 X 106/ml % IEH & L7z, BTEEoF
iz, T EE)FEFEEL (sperm motile efficiency index,
LA#% SMEI & B5$) 9% Va7, S HIZ 204 &R L 7>
% b —~oIMERETESE ISET L, 18RI/
SWO—D FEERT AR THREEL, BTEE
THLTI00f5 L72ME% %/ minTRELZ-DHDTH
5. BT OEMEES N E FB D OfEICRT
ToHY, 70%,/ min L EAIEHE & b9,

2. WHRBENITEEICL BB TFEENEDO SR

SMEI L fE R BB AT EE THON/8T A — 5 —
E DB AR L7 5p0 DB D B\ id Percoll
FNT &0 8 - B L 7R T DA o 7B 380 % AR
9|2 Makler chamber (depth: 10,zm, Edertl) 67 k(2
W F L, AHEESHTEE (HT-M2000, HAMILTON-
THORN Research 1) 8 9% F v CHlll%E L 72,

3. BT EHMRRIIRE

TR 2043, 30453, 604F, 904, 120432%E
FEBRETREL (SMED 2 HIE L 72, 72, FhFho
[R5 ) SMEI % 204719 SMEL TF: L T % SMEI & L
72 2053ME% 100 % & T 5 ). HIERUIIFE R %
37 C D incubator M IZARAE L 7-.

4 . Hypoosmotic swelling test (HOS test)

K, —EOZREBRICEERREE R T
TR OMEEICRIE L, SR % Mg
HELD S ESINTWBHI0~13), Jeyendran & D 10
IZHEV>, 150 mOs mol DAER: % HE (sodium citrate 2H,0
7.35g + fructose 13.5 g/ ZZEE7K 1,000ml) 1 ml (2 AL
0.1 ml = hNz & <IBA L7, incubator 37C, 5%

AR (T %), gBIOEE% o FIETLE g %) &
KB L7z, B, BB TELER2 %, gBET
BAtFE14 %L LIz,
5. Penetrak test

B EERERE FED D EDT, b METOSEE
R EHAEZFMT A DD THL 1~ 7 L TEER,
T ASTEIE X 4172 Penetrak (Serono Diagnostics #1) 2 A& %,
AL L7202 ml AN d v o 72HEAZESICT T, =R
1290 FIEETR, AT —WVANDATA FF TR LIS
B & BAEE(X 100) THeBERs T O EREE 2 510 L7z,
2R DFIE % Penetrak fE & L7z, HE X230 mm DL E
2 BB R, 30mmEmit BRBEARR E Lz,
6. &SRS fructose /B BEIE

T O ANF—UHEE T IO BT W
L9, HHEgRE BHMT220-2Z 005, &l
PEAFEREDOIRIE & LTl L7z (E#1E | 0.91~5.20
mg/ml) 23,
7. BEERE

FRTFRIERNTIZ 3 72 » T ld Student's t-test, Welch's
ttest, &5 \VIEMESHTE IV, fEREp<0.05%F
BEH) LHELL.

w &

1. —ERRE

PEEED (@ 45PIEEFT Y Fa—)b ()7 FlD
B, Flb, BllEICAEELRO L VINETEE
O TRE, SMELIIER 2> bo— LEEREEIC
EEE R ().
2. SMEI L HERBEENTEB THONANT A —4
—D1EBIME

1360110 [ ORGSR, SMELIZBEEISHEBEOT
FONT A— & — L IEOMBEER L.

sperm motility (FFEE)=R) : r=0.739, P<0.0001
(B4 1), mean track speed CFI4E T EENHEE) & r=
0.673, P<0.0001, progressive motility (ST 4:4E FiE
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y = 36.875 + 0.24883x

r=0.739
p<0.0001
n=110
¥
=
%
£
€
L
&
w
0 T T 1
0 100 200 300
SMEI  (SME/min.)
1 SMEI & 457 EBh & oMM
300
n=7
O SMEI
@® %SMEI
Mean +=S.D.
2001 200
5
100+ 100
- T T 0
0 20 30 60 90 120
Time (min.)
M2 F#3»bO—)(a) DSMEI, %SMEI®D#FE;

HZAt

&) 1 r=0.601, P<0.0001, mean frequency (‘F-¥J5H
HEE) A% | r=0.533, P<<0.0001, mean progressive
velocity CFHFE T A7 s R BA ) | r=0445, P<
0.0001.

Pk &Y, SMENIH T-EBIE (RS T E S 2 n
B L7 ERREE KL L T b Z LAV RE N,
3. BFEHMERIIRE
DIE#H2 > b= (a)

7 B4 SMELIZ 120537 T & 10004 | % #EHF,
%SMELZ 6055170 %L\ F (89.9+9.2 ; Mean+S.D.),
12045 65 %L b & AfiFF L T\ 72 (B0 2) . SMEI
%SMEI & b (2R IZ & 21K T OREDER T,

5 1B Bh T 2 AT E B O FRES

(%) 13HS2

HARESE 41535

300 1

200 -

SMEI

100 1

0 T T I
0 20 30 60 90 120

Time (min.)

®3 AIEHEE (a) D SMEI DR ZEAL

100+

ZSMEI (%)
3

v
<

Time (min.)

4 B (a) D %SMEI DR ZAL

INT I FHNED o7,
2) AR (a)

FREL 20437 D SMELAY, 200 B & FEE#EE & &
LIZEBITIKT 9 2ER D UL, 1007iE»HH
NIERTFTLAZVIDRE, FERICEDSFEETH-
72 (X 3).

—75 %SMELZ, EififEMe & bIZHF VKT L%
WEEE AMIET 9 28R ALNZ (K4). £2°T,
FNENEAG T BB EIRIFRE & BB TR0
THGRT L 7-.

4. BT ESHMRER, BETHONE

FiEREOREEB X T IZ oW ToIEHEEIL
BV, IEH 2 Y P — )LD 6045 %SMEI® mean-
2SD 1 71.5% &, MR T IE NTIEEEETOINE
FEREH 5 ~684720% B2, $RI607 %SMEI %Y



TH8HTHIH
70 %Lk I % TR B IR FERE, 70 %R & K FEE)
PR THEER L. ZOREIZL ) TIEEE (2) 45
BE, KT EBIELRIEEE 136 (289 %), EEHPEET
BB (71.1 %) (2 E N (X 5). BT ESHEK
THIZBWT, FHPFEILE(, BTEHEL
SMEIWE EIMETH - 724, FilisE, Wmg
MR EEZL RO LN o7 (K 2).
5. %SMEI & B FEE DR

60743 %SMEI & ¥ -1 DI IZAHB & 380 e o 72
(r=0.167). & HITHETIRE % 40 X 106/ml A, 40 X
106/ml1 2L | 60 X 106/, 60 X 106/ml LA 124531 T
%SMEI DAFRERZAL % 15T L7278, HREEZ RO LR
Mol BLEX D, fTRE %4 NE L7220 X
108/ml LA EICRRE ¢S, W &80 TROES

i

(289) 61

IR TIREICE O WI EATRENT.
6. %SMEI & SMEI (#8220 %) DEFR

6074 %SMEI & ££H20 43-# SMEI D [ (2 F B D4
MiRohho/z(M6)., #2C, EFI~ bu—
JL®D SMEI D mean-2SD . 1224 %# %12, SMEL % 120
T2EICTTHRE L7z, ZORE, &F047 %it
SMEI & %SMEIZS & & IR, 18 %id & b IZ&1H,
B35 BldMBEN—F L ko7 (K6). T/, &
BHPERIFEE D 61.5 %X SMEI 120 LA b, &S A
D65.6 %IESMEI 120 Kl CTh 72 (383). Rx%
Z1UZE, SMEI 120 Kiifi? 80.8 %L EEN MK THETH
272 (FK3). LaL, EBEpVEORFREE & B T8
D %SMEI DR ERIZAL %, Z N ZEISMEI 120 T4
VFCRRES L7228, TEEE D SMEI 120D F, 120 il

F2 ETEBMEREER, KTEHEOFERS L U—RHERITE (n=45)

NE F FE = g% WBTiRE  BrEshEEk
(N) (%) (ml) (%) (X 106/ml) (SMEI)
K EB) R 13 322433 3.4+13 60.9+5.2 55.5+26.5) 153.4+55.9
(28.9 %)
* N.S. ¢ N.S. ok
K BB PR TR 32 35.5+5.2 29+1.4 57.4+5.1 57.1£29.0'  112.0+36.4
(71.1 %)
#: P<0.05 *4: P<0.01 N.S.: not significant (Mean =S.D.)

3 HHESRIE K & P ER R - (KT OMR (RERE)

T EB TR % K51 E B PR T EE T &t
(SMEI) (N) (N) (N)
=120 8 (61.5 %) [42.1 %] 11 (34.4 %) [57.9 %] 19 (15.6 %) [100 %]
120>, =70 5 (38.5 %) [19.2 %] 21 (65.6 %) [80.8 %] 26 (84.4 %) [100 %]
&t 13 (100 %) [28.8 %] 32 (100 %) [71.1 %] 45 (100 %) [100 %]
1 (6] n;gm&ﬁaﬁu: 1361 300 Sy
[} ﬁ?!!ﬁ”ﬁﬁ?ﬁ : 326 r=0.285 .
1004 Mean=*S.D. n=45
= 2004 . 11 (24%)
B - L
E \ g o. ) . - .
- e R ¢| 8(18%)
g 50 g 120 a o -
g “o100], o RS- g" E
N\\\“\\\ 21 (47%) 5(11%)
0 i — , , e e 0 ; . . :
0 20 30 60 90 120 0% 50% 70% 100%

Time (min.)

5 RNEEEE (a), BT EBEREERE, KTHD
%SMEI DAERFZAL

%SMEI (60min.)

6 %SMEI (f£EL# 607fE) & SMEIGRH 20 5H)
DR



62 (290) A R BT SR T E B O fRES HANTRRE 41535
F 4 FEORY OFE LR T EEERTE - KT OBR (REEE)

EORYE Fh T BRI Fh 1B B TR &t

(N) (N) (N)
H0 7 (53.8 %) 0( 0%) 7 (15.6 %)
2L 6 (46.2 %) 32 (100 %) 38 (84.4 %)
At 13 (100 %) 32 (100 %) 45 (100 %)

#£5 B EBRREHEB X I TH O Penetrak {8

Penetrak it K E B I PRI R BB AT At
(mm) (N) (N) (N)
=30 10 (100 %) 17 (81.0 %) 27 (87.1 %)
30> 0( 0%) 4(19.0 %) 4(12.9 %)
&8t o 10 (100 %) 21( 100 %) 31( 100 %)
Mean + S.D. 52.5+13.2 41.8+13.8 452+ 14.4

THEZEEIALN o7,

LLE LY, 2050# SMEI = 70 Ll LICBRE T 1L,
SMEI D b D13 %SMEIAMRWMEI 122 5 2%, #
TEBED T ROESIZIESMEIDBIZ R 727 7
75— DG ATRRE N,

7. BTEEMBRIGECZEOREOEE L DRER

TN P I AR B DAL (a) 456070 7 B
(15.6 %) ([ZREDH LI, THI$T X THREFEBPEIRFER:
DETH-7-(F4). Thbb, EEIMETHOR
TAERE AT S D REAFELL, ENAREOERIC
RoTWhL I ENPREI NI,

8. %SMEI & Hypoosmotic swelling test (HOS test)
DREfR

AEEE (a) &R TIE, T% BHFBE) Lg%
(e RIS L) OMICAHE O IEOMES FHE R =
0.630, P<0.05, n=20), 604 %SMEI & T %72
HEOIEOME % RO 72H=0.607, P<0.05, n=
20), g% L I IFEOHMEAD LD 572 (r=0.251).
BB TR 12610 604 %SMEL LT %, g %®
MICEEOHBEEED Lo 72 (FNEFr=0.118,
r=0422). LU, T%DIEHEEA2 %L LAHST B (58.3
%), g %DIHHEE 14 %L LA 8 B (66.7 %) 728 S,
FEEBMER T B 5L R 1R S o 4
FEDMR7Z-N T AL D EEz b, —), EE
BREBETII S BIEBIAT % 50 %Ll ERR L, g%hid
WAEIZ 72 e o 72D L BIDATH - 72,

9. %SMEI & Penetrak test DES{R

AL (a) 31619 60453 %SMEI & Penetrak {iti O ]
CHEOHBEZ RO 7> 72 (r=0.237). Penetrakfifi
A330 mm KO EHEARR 2R LD, H7EH)
ML T 4 BIOA (129 %) TH - 72 (FK5).

10. %SMEI & #&¥Ehfructose /B DR

AEFEE (a) 301519 60 5 %SMEI & 44 H fructose
REOBICAEEOMMEERD L h o 72 (r=0.298) .
0.91 mg/ml FKHDEAEZE TR L 72 D13 T-EBH AL T 7
10,7211 (47.6 %), EENVELRFFEE 1,79 61 (11.1 %) T
Hotz.

11. %SMEI| & HOS test, Penetrak test, #&4& fruc-
tose /B DEERS{R

W5 % T _TIT o 7oiEFHEBTEREERE 8 1, &)
LR 10FII DWW T, SRR O AR %
L7z (E6-1, F6-2).

TEFYEAREFHECIE, HOStest DT %A5\ 31 b 50 %
LI E & BT, Penetraktest Td BIF 2 E@EZ2 /R L
72, Lo L, #E%Er fructose iEEMEfEZ /R L 72D D
WIBIRRD SN (FK6-1).

—705, EBVHER TR T, T%h EHEMLIT A4
5], Penetrak trst CEBEEA AT 2 B, ¥E4EH fructose
BERAED 4 BITH 55, 3HATRTOMEE R L

#6-1 B EHTRFHEOHOS testliff, Penetrak
fifi, FEHEH fructose fiti

No. HOS test Penetrak fHi  #&%E fructose
Bi#E (T %)  (mm) fiEi (mg/ml)

1 59 51.8 1.55

2 63 46.5 1.45

3 63 56.3 0.6 (f&Afif)

4 53 57.5 2.1

5 59 40.0 2.05

6 56 68.3 1.7

7 55 39.0 0.95

8 57 66.8 2.25
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#£6-2 KT EEEETEHOHOS test #&, Penetrak
t, FH4E fructose fE

No. HOS test Penetrak FE4E A fructose
A& (T %) fH (mm) fifi (mg/ml)

1 27(FR) 42 0.7 (&A1)

2 23(RR)  23(KRB) 245

3 47 62.3 0.7 (1&1H)

4 59 32.8 3

5 53 37.5 1.4

6 44 30.3 0.85 (ffAH)

7 43 44 0.4 (I4E)

8 21 (FAR) 18.8(ARE) 145

9 37(FH) 558 1.55

10 48 33 1.54

72D 1 PIb A o7z (F6-2). HOStestd b\ 1
Penetrak test A~ B O 4 5l 3 ] O fructose 15 FE | X 1E & #
PN T, Tz 0bonREsEEbNI. HI,
fructose I2E DA EMEZ 7R L 72 3 Blid, BIMEEstREED
KT, T4bbiEElsh ol HESEOMERZL
ELRWHEORR, HHVIIHTFESICEEZEY S
ZBWMEOEMA 2 bz, Y 1 BIIZHOS test &
fructose i FE AR TH - 72.

REEE DAL (Percollif) (&3
DB - RANETICH T BB T BB RINRE

POR

Ak & [/ U 4ett % A 72T REEE (b) 116] & IEH

avbo—)L®2BlExRE L.

B &

1. —RREWRAT, 2. KT EB) R RSARA, 3.
Penetrak test, 4. f54%H fructose i B 2 13 A B & [H]
FRIAT o 72
5. EHBEGEE (PercolliF) I & 598 - BRI
FICT DIEFEEMERFRIIGE

355 DHEIIZH £ &, 20 mM Hepes IIEEEL
80 % Percollif 5 ml_L(ZiEfb L 7o ¥z f@fg L, LA
TR TR & Percoll B 0 5% 3 [AlfEA 2
WL 7-t%, 400X g, 204 (> L7z, Percoll/& %
WEIL, LEEESE S DOFEICD EDOVT20mM
Hepes, Hanks balanced salt solution |2 F-5%:% L CTH5+

ToHE - BRI, B ERIURK409), 3097, 6047,
9047, 1205314 (TRERFAYICHE FEBME 2 g L7z, IE
wHarba— i, 305k 6 BlEFE CEHIELT

a7z,

6. BEERTE

Ak & [A]4% Student's t-test, Welch's t-test, & 5 W&
[ERaH 2 V, fERFRp <0052 HEED ) LHE
L

w R

1. BTESMERIIRES L U—RISRIREFRR

AIEEE (b) %, BiROEEEE (60453 %SMEIT0 %Lk
AR ER R, 70 %R 2 RS TERME T
B CTHET AL, RTEBNERERNT 7 B, B
ETEIE4BITH 72 (K7, [8). IEHar hu—
IV (0)2 Bl EOT-ABEROLET, EEH-EE)
HETHI RbE L, MKEE3HERIcEEEER
B (ERT). LaL, BB TR O EE),

200+
O WTESMEREN 76
® BTESHMETE : 44
E 1001
[1)]
0 —
0
Time (min.)
7 AHEEREE (b) D SMEIDFRREYZEAL
O WFEBNMEREE : 76
@ WMTEENMEETE : 40
1007
® 70 \
= _
5 50
]
0 . - -

20 30 60 90 120
Time (min.)

8 AIEHEE (b) D %SMEI DFEHEHZAL
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TR B 1 2R T AR DR

HARNAGE 41%3 5

F7 DEEE (b), EHI Y bO—)b (b) DFEB L U—RAHFHATR

ANE G Fh iR K EE) WETRE W ER)iEfe
(N) (%) (ml) (%) (X 106/ml) (SMEI)
F T E B R R EERE 7 31.0+34 39+1.9 62.0+4.2 53.7+£21.0; 148.0+38.7
NS, . . E
T EB L TR 4 36.8+6.5 3.8+15 545+6.6 26.8+11.8, 101.3+27.9,
F#ay bo— 3 33.0+ 1.4 3.8+0.6 67.6+02'"  106.0+53.0' 175.1+74.9
*:p<0.05 N.S.: not sighificant (Mean £ S.D.)
300 P — alg ek O MTEMMRIE : 761
® No 1 %SMEI ® MTEBILIETE : 401
A No.2 SME
A No.2 %SMEI
200 1 F 200 2004
]
[42]
=X o
] =2 £
5 J = B
£
- /\(\\‘ oo 100-
S
0 . ; .
-100 100 200

0 T T T 0
-100 0 100 200 300 400
Time (min.)

9 IEH I ba—)b(b) DGEEEDSMEL, %SMEI
DFREEZEAL

FET-eEE, SMELIE, o 2 B L CHEICEMEE
RL7Z(ERT).

2. PercolliBIC & 2408 - BB FICHT 2H-TFE
EMRFRIIRE

YIEEIT Y ha—)(b)

SHE - ERE R ERIUEKI4097) O %SMELZ, 1R
2051 LTIy ba—Ib(b) D 241189.0% &
1184 %2 ZNFN LR L, 151I358E% 2105 FRIX
#2504 £T, o> 1 BE 150 53 FRILE# 19053)
FTT0 %L L2 MR L Tz (1K9).

2) AEEEE (b)

SrEE - ERE R BRI 4045) O SMELIZ 26 1
HL, %SMEILZ169.5 +40.5 % (Mean = S.D., range
1114~2725%) FTER L/ (X10, X11). FifE
EVEORFERE D THE - ERIE D %SMEIME IS 168.5 =
51.7 % (Mean = S.D., range 111.4~272.5 %), E&hE
K F#13171.4 +10.8 % (Mean + S.D., range 156.7 ~
1822 %) C, MEHBICAEZETROLR L7z, Ly
L, BB IRERE T8 90 73 (BRELA# 130

0
Sk
Time (min.)

10 AREEEHE (b) D5 BE% O SMEI O 2L

3004
O MPBENERIH : 76)
® BTESIMETH : 401
~ 2004
L
e
b=
w
R
100 -
70
0 T 1
-100 100

0
SRk
Time (min.)

Bl AR (b) D5 #EEA D %SMEL DFEFE ) ZAL



847 H1H

7

(293) 65

F#z8 AHEHEZ (b)), EEI Y PO = (b) D Percoll 12 & % FLITH T [

N# s R BE S BE- BUDUR R R
(N) (ml) (X 106/ml) (X 108) (X 106) (%)
KB BV PR RE 7 39+1.9 53.7+21.0) 1956+ 70.6, 209+ 93 11.2+48
* ek ok
BTERMETHE 4 3815  268+11.8 949+ 361 32+ 09  34+05|NS.
Egarba— 2 38+£0.6 106.0%£53.0 385.9+141.8 43.9+51.1 9.6+9.7
*: p<0.05 % pL 0,01 N.S.: not sighificant (Mean +=8S.D.)

£ 9 AIEEFE (b) OF T EB R RVIRRAAE T (5 HERT) & Penetrak {H, #54% ¥ fructose fif

No T EE) H -l B Penetrak ¥4 fructose fH
(ERE ) (57 HEf%) (mm) (mg/ml)

1 PrFE 120537 3 CTOR¥F 61.3 0.65 (f&Ait)
2 PrFE 120534 F THrEE 61 2
3 PrFE 120531% ¥ TIR¥F 31 1.9
4 PrEE 1205314 £ THR%F 42 0.7 (&fE)
5 TREE 12053 F CHREF 68
6 TRFF 120534 § TR 40 0.55 (fEfH)
7 (P& 90534 F CTHEE 32.8 1.9
8 KT 605314 F THRHF 23 (R R) 2.45
9 KT 12045 1% F CHRFF 30.3 0.85 (fE&fH)
10 ®T 304504 F THREF 44 04 (&fE)
11 ®T 9044 ¥ TIHRHF 18 (FE) 1.45

o) T2, HE 1205 ERIUERI 16057) £T6./
7 BT %BSMEIE 70 % LA b % #d5 L T /zas, ERh:
KTEETIEEREN2 /461, 1. /46ITHY, KT
BEOREFIT08E - Y% S EBME 2 M 2 BT
PREFREICIE L THEVEMIZ S - 72,

3. ERBREFRR S LU PercolliEIC & 3 RIFAEFE
Ins=

FETEBN R T RO TR, BT e RITHH
F RN, EEIERERRE A L CHEICRE 2R
L7275, EEMAREEEIER I Po—)L (b) L1322
RO R AR L7 (K 8).

4. THEE (b) DR TFESHMURRIIRE (RIERE
DBt - BRPIEKEF) & Penetrak test, F&iEHfructose
BEOHEERIRE9)

R BBV, fructose IEFEIRAE % 6 5l 3
B ZFR 7275, Penetrak test AN BFIIE 2o 72 —,
FE T ERPEIR TR, fructose IRFE(RAE % 4 ) 2 4]
(2R, oD 2 B2 Penetrak test N B & 32872,

Z =

BB E I2E CIZRFEEZRDLVIZL D
PhoT, HIRIZES WAy TVNELET L. Z

DFEEE LTIE, JulFoufk2e 20 &qEA AT
< acrosome reaction?® 7% &5 AF O T OFET-HEHE DK
T - BE (ZHEORE) L EPEZLNTND, L
"L, NEZEB L ONEB OIS IR 42
BEELH10%KMED R, Tz, NLAY —
FTARNIDPLT s O —XF A FRIDG EORETHE
HEMRAE LB M OB TH 5.

BHAEAE DB Tl b EE DO E 2 M
OHT, KT OENMESIERREE LT 53, Z2
T, fFEEES R AT T A ER DD %5 5
THHIEIZEBHL, BT EBMEOFMEE LTH
FEBREEEL (SMED S % £ E T 5 K 1EH)
HRRYIEE T ER L, W TEEHEE T OER % #%
L7z,

F9, BT AR RYRAE TRV 72 SMEI (T
EEIRETRE) R EEI O EEIC L AT/ 3T 2 —
7 — L OMHMAMERET L72& 2 A, sperm motility (1
FEB)=), mean track speed CFIIFETEENHE) Z D
M % 3RO 7. Thbb, SMELIHEFEEFIC
FEFEBEEL 7 IR L 72 ESpg 2 B L, W1
HEE A FBICEHEL ) 2ETH 5 2 & AR S
7z, SMEID#HEfEIL =70 SME/min & STV 5
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39, ARIOIEF T2 O —)b (a) DFRIL20 5374 SMEI
Dmean-2SDA1224 T o7-Z & L 1), EiefEike
A BOBETREETH L L Bbhr,

SEZ, EHI Y o= VOfE L BT OINETE
HI297% 5, 604 %SMEIA 70 %Ll b % 51 E &t
PRAERE, 70 %R & R TEBME TR L B LT
Toma Az, 72750, SROELEM S BRI
IR, AIHRIVF-ET 2B 2 SHEDOMGR T 41%
ELICHEL, SEOREEELREL TWEZWL,
70, MR FEHNESPENEOI 71 v
3y, FPROFH L LI W EELZITHDT,
TEB VR RV OB IOV T oMK b B
LB bhE.

W ESME T HEOERIE, E¥Favto—B
SO L THEEICE L, RO EE R
INF —H, R, KT R - KT
BICHEZZROLVY, K THEOR T EREL
SMELIZRFFEEICI L CHBEICERMEER R L2, 8612
ETFEICIE, 6O BIT 2R &M RIS S8
KT 2ER2 S Y, HTH DI S 25
DEEDOHFIEHITE ST,

SMEI DK TR ( %SMED) &, W oflEkEi &
BVIIHEFIEEICB VT O AEFIREOH IS % 32
Dotz LIzAToT, ARG L7z T 20 X
10/ml A ETHNE, T EBED THEOE AL
FREEIZLO W EATRENS.

¥ 72, AEHRE L7 SMEIDST0 L ETHNIL, #
FIEENED T D BE S (%SMEI) 1R HU# 205 O
SMENZBIfRZ VT EAVHIBI L7, 72721, SMEIL120
Db, - EsvERiEiECli61.5 % LK THE (344
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Rapid decrease of sperm motile efficiency index in normozoospermic infertile men :
A new entity of infertility

Masaru Takahashi, Seiichi Orikasa, Ikuo Maehara,
Masayoshi Hiramatsu, Hisayoshi Nakazumi and Akiyuki Hasuda

Department of Urology
Tohoku University School of Medicine Miyagi 980, Japan

In some infertile men with normozoospermia, we found that sperm motile efficiency index (SMEI)de-
creased rapidly. Therefore, we developed a new test to observe the trend of SMEI to compare with the ini-
tial SMEI and called it "sperm motility time course test".

We investigated 45 normozoospermic infertile patients. In 13 cases (29%), SMEI at 60 minuites after semen
collection was kept over 70% of the value at 20 minuites and we called them "preserved group”. Of 32 cases
(71%), SMEI declined rapidly to less than 70% and we named them "decreased group". Hypoosmotic swelling
test, Penetrak test and seminal fructose concentration were almost normal in the preserved group. However,
most patients of the decreased group showed some abnormality on these tests. This suggests that the de-
creased group has some abnormality in sperm function and/or in the seminal plasma. although the collection
rate of good sperm was lower in the decreased group than fertile control group or the preserved group, the
initial SMEI and the decreasing rate of SMEI in the decreased group were improved after preparation with
Percoll centrifugation.

We conclude that the sperm motility time course test is a useful tool to select infertile patients with nor-
mozoospermia, who are candidates for medication.

Key words: male infertility, sperm motile efficiency index (SMEI), sperm motility time course test
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ANTIFERTILITY EFFECT OF HUMAN SEMINAL PLASMA
FROM FERTILE AND INFERTILE MEN
ON MOUSE SPERM CAPACITATION

Akira ISHIDA

Department of Urology

Shiga University of Medical Science, Shiga 520-21, Japan

Abstract: This study is to investigate if abnormal levels of decapacitation factors (DF) in human sem-

inal plasma (HSP) cause male infertility.

An experimental study was done to examine the effect of HSP from fertile (10 donors) and infertile

men (29 patients) on mouse sperm capacitation using mouse in vitro fertilization.

There is no statistical difference in antifertility effect of HSP between fertile and infertile men in-

cluding normozoospermic individuals. The antifertility effect of HSP is approximately proportional to

zinc concentration in HSP.

In our limited population, no difference was observed in antifertility effect between seminal plasma

from normal fertile and infertile men. The major source of DF seems to be the prostate, since the an-

tifertility effect is approximately proportional to zinc concentration.

Key words: sperm capacitation, decapacitation factors, seminal plasma, male infertility, mouse in vitro

fertilization

(Jpn. J. Fertil. Steril., 41 ( 3), 298 - 304, 1996)

Introduction

Seminal plasma contains antifertility factors, gen-
erally called "decapacitation factors (DF)", which
return capacitated sperm to an uncapacitated state,
as well as prevent the onset of capacitation of unca-
pacitated sperms!). It is supposed that abnormal lev-
els (extremely high or low level) of DF could be re-
sponsible for male infertility. We investigated effect
of human seminal plasma (HSP) from fertile and in-
fertile men on sperm capacitation using mouse in
vitro fertilization system.

Materials and Methods

HSP was obtained from 10 fertile and 29 infertile
men. Twenty-nine infertile men were divided into
10 normozoospermic, 10 asthenozoospermic, 5
oligozoospermic and 4 azoospermic men according
to the criteria by the World Health Organization
(WHO) 2. In all normozoospermic men serum anti-

sperm antibody (immobilized method) was negative
and their wives were normal gynecologically. Fresh
ejaculated semen was centrifuged to remove sperms,
first at 1,000 g for 15 min and then at 10,000 g for
15 min. The seminal plasma was freezed and stored
at — 90 C until use.

Mature ICR mice sperms were obtained from the
tail of epididymis and mice ova from the tubal am-
pullae after superovulation of treatment with 5~ 7
IU pregnant mare serum gonadotropin followed 48
hrs later by 5 ~ 7 IU human chorionic gonadotropin.
Modified Krebs-Ringer bicarbonate solution (Toy-
oda, Yokoyama & Hoshi medium?)) containing 6
mg/ml bovine serum albumin was used as the ca-
pacitation and incubation medium with parafin oil.
To examine effect of HSP on uncapacitated and ca-
pacitated sperms, HSP [ 5 %, 2.5 %, 1.25 % (v/v)]
was added to the epididymal sperms just after or 110
min after initiation of preincubation. 110 min ensure

complete capacitation, since mice sperms require 60
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min for capacitation. As a control, TYH medium
containing 6 mg/ml bovine serum albumin instead
of HSP was added to epididymal sperms in the same
manner. The final sperm concentration was 1.0 ~
1.5 X 10%/ml. Ova were added at 120 min and then
gametes were incubated for 5 hrs at 37 C under an
atmosphere of 5 % COz in air. Ova were mounted
and stained with acetolacmoid before examination
by phase-contrast microscopy (Fig. 1). Ova were
considered to be fertilized when they contained at
least a decondensing sperm head or a male pronu-
cleus with an accompanying sperm tail.

Zinc concentration was measured in 38 samples
of HSP.

Result

Pilot study

Using seminal plasma obtained from 5 donors, we
examined the effect of 5 %, 2.5 % and 1.25 % (v/v)
of HSP on uncapacitated or capacitated mice sperms.
Fertilization rates of uncapacitated sperms were 10.8
% (11/102),41.4 % (48 /116) and 51.2 % (21 /41)
respectively in each HSP concentration, compared
to 91.0 % (193 / 212) of the control. Fertilization,
rates of capacitated sperms were 39.8 % (43 /108),
73.8 % (45 / 61) and 86.2 % (25 / 29) respectively
compared to 90.9 % (140 / 154) of the control. HSP
effected both uncapacitated and capacitated sperms,
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but the effect on uncapacitated sperms was more
powerful than that on the capacitated (Fig. 2).

In order to prove that antifertility effect of HSP
on mice sperms is not cytotoxic but reversible, we
performed the next study (Fig. 3). The antifertility
effect of HSP was reversible, since not only unca-
pacitated ( I ) but capacitated (I ) sperms could fer-
tilize eggs again after two hours exposure to 5 %
HSP if seminal plasma was removed by centrifuga-
tion (Fig. 3).

Effect of HSP from fertile and infertile men on
mouse sperm

In normal fertile men, fertilization rate of unca-
pacitated and capacitated sperms in 5 % HSP were
16.2 £ 17.9 % (from 0 to 58.5 %) and 32.2 £ 24.7
% (from 2.0 to 60.7 %) respectively. There were
great individual differences in antifertility effect of
seminal plasma. There was no apparent difference
between seminal plasma of fertile and infertile men
in its antifertility effect, although statistical com-
parison of fertile men and asthenozoospermia
showed significance (p < 0.05) when 2.5 % HSP was
added to uncapacitated sperms (Fig. 4).

Zinc concentration in HSP

Zinc concentration of 38 samples consisting of 9
fertile, 10 normozoospermic, 10 asthenozoospermic,
5 oligozoospermic and 4 azoospermic was exam-

ined. There was no statistical difference between
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Fig.2 Effect of HSP on uncapacitated (A) and capacitated (B) mice sperms
Seminal plasma was obtained from 5 donors.
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Fig.3 A. Scheme of't

Control

he experiment

5 % HSP was added to uncapacitated ( I ) or capacitated (I ) mice sperms. After 2 hrs incubation
supernatant fluid was removed by centrifugation and ova were added to medium.

B. Result

I . This figure showed uncapacitated sperms were capacitated by removal of HSP.
II. This figure showed capacitated sperms were recapacitated by removal of HSP.
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Fig. 4 Effect of HSP from normal fertile men and infertile men on uncapacitated (A) and capacitated (B) mouse sperm

fertile and infertile men in zinc concentration. Zinc

concentration in HSP seems to be approximately

proportional to antifertility effect of HSP on unca-
pacitated and capacitated sperms. Fig. 5 shows cor-
relation between zinc concentration in HSP and fer-

tilization rate of capacitated sperms in 5 % (v/v)

HSP.

Discussion

Reddy et al.*) demonstrated that a high molecular
weight antifertility factor (AF-1) was obtained from
HSP and AF-1 inhibited mouse in vitro fertilization

reversibly. Quinn and Begley®), however, reported
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Fig.5 Correlation between zinc concentration in HSP and fertilization rate of capacitated sperms in 5 % (v/v) HSP

that HSP inhibited only uncapacitated mice sperms
but not capacitated sperms. In this study HSP ef-
fected both uncapacitated and capacitated mice
sperms, but the effect on uncapacitated sperms were
more powerful than that on the capacitated. This an-
tifertility effect of HSP was reversible.

Many studies have been made on DF. The repre-
sentative factors are known to be antifertility factor
(AF-1) and acrosome stabilizing factor (ASF). AF-
1 was reported by Reddy et al.#) and Audhya et al.?).
AF-1 is glucoprotein with molecular weight (MW) of
200,000, consisting of two subunits of MW 125,000
and 72,000. AF-1 has reversible decapacitation ac-
tivity but does not inhibit the acrosome reaction of
fully capacitated guinea pig sperm. Thus, AF-1 has
no direct effect on acrosome reaction. ASF was re-
ported by Eng and Oliphant”). ASF was purified from
rabbit seminal plasma and was a glucoprotein having
MW 360,000. Thomas et al.®) determined that ASF
consists of two subunits of MW 259,000 and MW
129,000. ASF reversibly decapacitates sperm and
blocks induction of acrosome reaction. Both ASF

and AF-1 are glucoproteins containing galactose,
mannose, and N-acetylglucosamine. N-acetylglu-
cosamine-galactose residues act as a DF, blocking
sperm surface galactosyltransferase as proposed by
Shur and Hall?. ASF is of epididymal origin!0. Re-
cently mouse DF was reported by Fraser et al.!l).
This mouse DF is derived from mice epididymal
sperms and appears to be an anionic polypeptide with
MW 40,000. This factor is not abundant in terminal
mannose and N-acetylglucosamine residues.
Sanada reported that antifertility effect of vasec-
tomized HSP was similar to that of non-vasectomized
HSP, and antifertility effect of the first (prostatic)
fraction of split ejaculates was more powerful than
that of last (vesicular) fraction!2). Although epi-
didymal fluid or epididymal sperm (mouse sperm)
was reported to be a source of DF, the prostate is
supposed to be one of the main sources of human
DF. This study showed zinc concentration in HSP
is approximately proportional to antifertility effect of
HSP. Zinc is not considered DF, because the an-

tifertility effect of zinc is said to be due to inhibi-
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tion of sperm capacitation but this effect is only on
uncapacitated sperms and not proved on capacitat-
ed sperms in mouse in vitro fertilization system!3).
The major source of zinc in HSP is the prostate. The
present study, as well as the work by Sanada, indicate
the major source of DF seems to be the prostate.
Traditional methods for the evaluation of male in-
fertility is mainly semen analysis with special at-
tention to sperm count, motility and morphology.
Usually seminal plasma is not examined since it is
not considered to be a cause of male infertility. The
purpose of this study was to investigate if abnormal
levels of DF could be a cause of male infertility. The
physiological property of DF is not firmly defined,
but DF are thought to play an important role in male
fertility. If the level of DF were very high, capaci-
tation could not occur in the female reproductive
tract. If the level of DF were very low, capacitation
might occur in male reproductive tract. In cases of
unexplained infertility where a man is judged nor-
mal by semen analysis and yet continues to remain
infertile, abnormal levels of DF may be responsible
for male infertility. There is no report about an-
tifertility effect of HSP in infertile men. In our lim-
ited population, there was no apparent difference be-
tween HSP from fertile and infertile men including

normozoospermic patients in its antifertility effect.
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PARTHENOGENETIC ACTIVATION OF PIG OOCYTES MATURED

IN VITRO FOLLOWING ELECTRICAL STIMULATION
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Abstract: Experiments were conducted to determine the conditions of parthenogenetic activation of
pig oocytes by electrical stimulation and the development of activated eggs in vitro. The oocytes ma-
tured in vitro for 48 to 51 hrs were subjected to direct current pulses at 50 or 75 V/mm for 25  sec,
one to three times at 20-min intervals. The activation rate was significantly higher in Zimmerman and
0.3M sucrose solutions (95 and 83 %) than in 0.3M mannitol solution (62 %). The activation rate after
electrical stimulation was significantly lower for one pulse of 50 V/mm (71 %) and 3 pulses of 75 V/mm
(80 %) than in the other groups (88 % to 94 %). The proportion of activated eggs with two pronuclei
and one polar body, considered to have a diploid chromosome constitution, significantly increased after
treatment with cytochalasin B for more than 4.5 hrs. Finally, 17 % of pig eggs activated by electrical stim-

ulation developed to blastocysts in vitro.

Key words: pig oocytes, electrical stimulation, in vitro culture, parthenogenesis

(Jpn. J. Fertil. Steril., 41 ( 3 ), 305 - 310, 1996)

Introduction

Many studies have been conducted on nuclear
transfer to produce cloned cattle! ~ 5. Nuclear trans-
fer techniques include a series of steps such as iso-
lation of nucleus, enucleation of oocytes, fusion of
nucleus with enucleated oocyte, parthenogenetic ac-
tivation, culture of fused oocyte and transfer to re-
cipient. Procedures for parthenogenetic activation
of oocytes have a large effect on the developmental
ability of nuclear transferred oocytes. Procedures
for parthenogenetic activation of oocytes with a
high activation rate and high developmental ability
have been established in the mouse®: 7), rabbit? ~ 10)
and cow!! ~ 14), Parthenogenetic activation of pig
oocytes by the treatment with ionophore, electrical
stimulation and injection of GTP- y -s has been re-
ported!> ~ 25, However, the developmental ability

of activated pig oocytes is relatively low!8. 19.22,23),
Machaty et al.20 reported that only 3 % of electro-
porated oocytes developed to blastocysts after 7 days
of culture in the pig oviduct. The developmental abil-
ity of activated diploid oocytes should be higher than
that of haploid oocytes”). Repeated electrical stim-
ulation!® and stimulation media 9 26) may affect in
vitro and in vivo development of parthenogenetic
eggs.

Herein, we examined the conditions for electrical
stimulation to obtain a high parthenogenetic activa-
tion rate and for subsequent cytochalasin B treat-
ment to obtain a high incidence of diploid oocytes.

Materials and Methods

Ovaries were obtained from a local abattoir and
brought to the laboratory in physiological saline at 27
to 33 °C. Cumulus-oocyte complexes were aspirat-
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ed through an 20 G needle from 2 to 5 mm follicles
with Dulbecco's modified phosphate buffered saline
(mPBS) 27 containing 3 mg/ml bovine serum albu-
min (BSA). Oocytes with cumulus cells were se-
lected and washed 3 times with TCM-199 (25 mM
Hepes buffered Earle's salts; Gibco, Grand Island,
NY, USA) supplemented with 3.05 mM glucose,
2.92 mM calcium lactate, 0.91 mM sodium pyruvate
and 10 % (V/V) heat-treated calf serum (CS; Gibco).
The cumulus-oocyte complexes were transferred
to 1001 of mTCM-199 supplemented with 10
1U/ml pregnant mare serum gonadotropin (PMSG;
Teikokuzoki) and 10 IU/ml human chorionic go-
nadotropin (hCG; Sankyozoki) ?® covered with min-
eral oil and cultured for 48 to 51 hrs at 39°C in 5 %
CO2 and 95 % air. Cumulus-oocyte complexes cul-
tured for various periods were stripped of cumulus
cells by pipetting in M2 medium?? containing 0.1
% hyarulonidase (300 IU/ml, Sigma). Oocytes with
a polar body were selected for the subsequent ex-
periments.
Experiment 1: Effects of electrical stimulation
media on activation

Matured oocytes cultured for 48 to 51 hrs were
stimulated by DC pulses of 75 V/mm for 25 sec
with a parallel stainless steel wire chamber after ex-
posure to each medium for 5 min. Two pulses at 2-
sec intervals were repeated 2 times at 20-min inter-
vals. Media used for activation were Zimmerman's
cell fusion medium?®, 0.3 M mannitol solution and
0.3M sucrose solution containing 0.05 mM CaCl,
and 0.1 mM MgSOs. The oocytes were cultured with
mKRB3%3D for 10 to 13 hrs, fixed in ethanol acetic
acid (1 : 3) and stained with 0.1 % aceto-orcein. Eggs
with a pronuclus (ei) and at the 2-cell stage (imme-
diate cleavage) 7 were considered activated oocytes.
Experiment 2: Effects of DC pulse intensity on ac-
tivation

Matured oocytes were stimulated by DC pulses
of 50 V/mm or 75 V/mm for 25 zzsec?!) in Zimmer-
man's cell fusion medium. Two pulses at 2-sec in-
tervals were given 1 to 3 times at 20-min intervals.
The treated oocytes were stained after 13 to 18 hrs
of culture and examined for the formation of a pronu-

cleus as in experiment 1.
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Experiment 3: Effects of CB treatment on activa-
tion

The effects of exposure to cytochalasin B (CB,
Sigma) on suppression of the second polar body in
electrically stimulated oocytes were examined. The
oocytes matured for 48 hrs were stimulated by DC
pulses of 50 V/mm for 25 sec, 3 times at 20-min
intervals in Zimmerman's cell fusion medium. Treat-
ed oocytes were incubated in 1001 mKRB con-
taining 5 ¢ g/ml CB for 0 ~ 10.5 h32. They were then
washed with fresh medium and further cultured 0 to
10.5 h in mKRB without CB. Following incubation,
oocytes were fixed and stained as in experiment 1.
Oocytes possessing 2 pronuclei with 1 polar body
were considered diploid oocytes. Some oocytes treat-
ed with CB for 5.5 hrs were cultured with mKRB at
39 C for 8 days to examine the developmental abil-
ity to blastocysts.
Statistical analysis

All data were analysed by XZ2analysis.

Results

As Table 1 shows, the proportion of oocytes ac-
tivated was significantly higher in Zimmerman and
sucrose solutions (95 % and 83 %) than in the man-
nitol solution (62 %). None of the oocytes introduced
into the sucrose solution without electric stimula-
tion were activated, but 5 of 40 (13 %) and 3 of 39
oocytes (8 %) were activated in Zimmerman and
mannitol solutions.

As Table 2 shows, the proportions of oocytes ac-
tivated after electrical stimulation for one pulse of
50 V/mm (71 %) and 3 pulses of 75 V/mm (80 %)
were significantly lower than those in the other

Table 1 Effect of electrical stimulation media on
activation of pig oocytes

Media No. of oocytes ( %)
used used

activated degenerated
42 (95) 2 1(2)
35(83) 2 0(0)
28(62) P 0(0)
The oocytes were stimulated by DC pulses of 75
V/mm for 25z sec.

Two pulses at 2-sec intervals were repeated 2 times

at 20 min intervals.
a and b significantly different at P < 0.05.

Zimmerman 44
sucrose 42
mannitol 45




FH8ETHILH M. HATA et al. (307) 79

Table 2 Effects of DC voltage and pulse number on activation of pig oocytes

Voltage of pulse No. of oocytes( %)

No. of pulses

(Vmm-!) used activated degenerated
50 1 65 46 (71) 2 0
2 70 63 (90) be 0
3 91 81 (89) be 6(7)2
75 1 71 67 (94)° 0
2 65 57 (88) be 6(9)a
3 92 74 (80) ac 15(16)®
The oocytes were stimulated by DC pulses in Zimmerman's cell fusion medium.
Values with different superscripts differ significantly (p < 0.05).
Table 3 Effects of duration of CB treatment on oocyte activation
Duration No.of oocytes ( %) Type of activation ( %)*
(h) used activated 1PN1pb 2PNIpb 1PN2pb others**
0 83 79 (95) 4(5) 10(13) @ 49 (62) 16 (20)
0.5 80 T1(97) 5(6) 18 (23) ab 48 (62) 6(8)
1.5 80 67 (84) 12 (18) 19 (28) be 34 (51) 2(3)
2.5 68 66 (97) 8 (12) 28 (42)cd 19 (29) 11(17)
3.5 108 92 (86) 20 (22) 45 (49) 4 15 (16) 12 (13)
4.5 95 78 (87) 5(6) 53 (68) <fg 10 (13) 10 (13)
5.5 78 67 (86) 4(6) 52 (78) ¢t 2(3) 9 (13)
6.5 78 60 (76) 6 (10) 41 (68) <fe 4(7) 9 (15)
7 86 75 (87) 12 (16) 49 (65) 2 S5C7) 9(12)
8.5 84 70 (83) 7 (10) 56 (80) f 5(7) 2(3)
9.5 60 52 (87) 8 (15) 32 (62) de 4(8) 8 (15)
10.5 63 58 (92) 14 (24) 35 (60) de 1(2) 8 (14)

The oocytes were stimulated by DC pulses of 50V/mm for 25 i sec, 3 times at 20-min intervals in Zimmerman's
cell fusion medium.

Values with different superscripts differ significantly ( P <0.05 for a, b, c, d, e, f and g).

* PN: pronucleus (ei), pb: polar body

** Others include oocytes possessing 2PN2pb or more than three pronuclei and at the 2-cell stage.

groups (88 to 94 %). Significantly more degenerat- ment for 4.5 to 8.5 hrs (65 % to 80 %) than after

ed oocytes were observed following stimulation with
3 pulses of 75 V/mm (16 % vs 0 to 9 %).

Table 3 shows the effects of duration of CB treat-
ment on oocyte activation. The activation rate after
electrical stimulation was 76 % to 97 %. Various
types of oocytes were observed after activation; 1
pronucleus with 1 polar body (1PN1pb), 2 pronuclei
with 1 polar body (2PN1pb), 1 pronucleus with 2
polar bodies (1PN2pb) and others. Oocytes with
2PN1pb are considered to have a diploid chromo-
some constitution and expected to have high devel-
opmental ability. The proportion of activated oocytes
with 2PN 1pb was significantly higher after CB treat-

treatment for 0.5 to 3.5 hrs (23 to 49 %), but de-
creased with treatment for more than 9.5 hrs.

After activation and treatment with CB, 246 (68
%), 90 (24 %) and 60 (17 %) of 363 oocytes devel-
oped to the 2-cell, 8-cell and blastocyst stages, re-
spectively.

Discussion

The proportion of pig oocytes activated by elec-
trical stimulation and which developed to blasto-
cysts (17 %) was relatively higher than previously
reported!8. 19.22) probably because of the treatment
of activated eggs with cytochalasin B to suppress
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the exclusion of second polar body!? and multiple
electrical stimulation. The developmental ability of
activated eggs of rabbits!® and cows33) after multi-
ple stimulation was higher than that after a single
stimulation. The developmental ability of diploid
parthenogenones is usually higher than that of hap-
loid parthenogenones?. Although we did not exam-
ine the chromosome constitution of parthenogenones,
the proportion of eggs with two pronuclei and one
polar body, which were considered diploid, signif-
icantly increased after treatment with cytochalasin
B for more than 4.5 hrs. By contrast, the proportion
of eggs with one pronucleus and two polar bodies,
which were considered haploid, decreased as the
treatment period increased, and reached the lowest
level after 5.5 hrs. However, eggs with one pronu-
cleus and one polar body, possibly diploid?) were
observed in all treatment groups (5 % to 24 %). Im-
mediate cleavage”) and eggs with more than three
pronuclei? were also observed. The incidence of
oocytes activated was higher in Zimmerman and 0.3
M sucrose solutions than in a 0.3 M mannitol solu-
tion, for an unknown reason.

However, the developmental ability of activated
eggs was still low compared with that of in vivo fer-
tilized eggs. Petters et al.3D) and Hagen et al.34 re-
ported that 50 to 60 % of one- to two-cell embryos
developed to morula and blastocyst stage after in
vitro culture for 5 to 6 days. The low developmen-
tal ability of activated pig eggs may be caused by
the conditions for in vitro maturation of immature
oocytes, procedure of activation and in vitro culture.

The studies on nuclear transfer in pig embryos are
limited3s:36) compared with those in cattle! ~5), but
activated oocytes with relatively high developmen-
tal ability obtained in the present study will enhance
the research on nuclear transfer and their applica-

tion in pig reproduction.
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BHEINZETE % 4T - 720N EE A S 18 290K (10FEF), 49ME) A FHVWTZA PO F Y HET A F =0T 3
5 — Bl D8 & E L7z,

BB I O 813477 £2.65ml Tdh - 72, lI5%E L 72 Bz-Arg-pNA KRG TE, Val-Leu-Arg-
pNAKIREY, F9AI /) =%V, TAPAY VE(EA MDY (B, TAF VA=V E, AN
F— )b : E3) DT, SRR THIHE, Val-Leu-Arg-pNAKIEMES L O A b)) A4 — vidfliofll
TINTG A — =T EHEEESTED SNz (p>0.05). &5 IIBz-Arg-pNAKFRIEIEIF T A b T A —
NAEBTRTOEE ST A—F—LOBET, $7-75A3 =5 YIRTA MO Y ERELTXTOMTH
BARRATIRD S 17z (p >0.05) .

PDEokEs, A aF 8, EIZTAN) A= VIZHHIOREER RIS 70T 4 F—EH AT —
FIZES- LTV A AT AR SNz, HIE L2 o7 vEF= 7 34— i S ABEA R s .

A TTEPEE & 0 5 B FORRR & 187400 (5 FEBI, 376)) IV CEEDED (FEE) ME 1T
otk 2h, TA MO VEZEAAD B SIEEEOLE b K& {, L, RPTANT U
LIZOWTIHEAZEDLTDOND I EMBEL PR, —F, 2EOTIVF= 7 3y —EEEIEA
MR OEE L VR, POBEAEL LI ENFHLNI R o7,

*+—DJ—R: e MR, TAFZ T IV—¥, F5AI/ -4, AT Y
(Ipn. J. Fertil. Steril., 41 (3), 311 - 316, 1996)




84 (312)

##

VLR, WHFLEEIC BV B HEIN O R B RS T B B P
REDEFE L LTTOT 4 F—¥Hh 27— Fiis g
NTHHILY, $TICL MK TSI 23 ) —
FUBLUTIAI Y (EC3.4.21.7), kT T A3
=T 7 F =% — (t-PA, EC3.4.21.68)%, I
BeH) 7 LA 2 (EC3.421.34) BiEEFEYE HIIN-¢ -
benzoyl-DL-arginine-p-nitroanilide (Bz-Arg-pNA) 5

Jll]

&£ U°D-Valyl-L-leucyl-L-arginine-p-nitroanilide (Val-
Leu-Arg-pNA) IIKGHIGEHEE G T LT VF=0 T

Iy—sonLsEsEnTuT 1+ F—BHEHOGE
PHERINTVE, Zhbnk) v 7Tus 5 —+
iRl ORI ¥ b/ E BT AP B b S o
(EC3.4.24.7) IZLH, FSH®» AW I A bu s U ¥ &
#IEL, JlEPCTO T F—E AR — NEE
B L CHRR R 2L B #BERS LB - L T B T fig i As
ZEZOHNTWBH LAY, L ZT TIENSR - KR
HE (IVF-ET) (23845 % FREFIEE (2 e A0 A o 75 7= 5P
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N9FEG], HEA 1 AES]) OWMIIINL & 0 FRINFE 215
7INR R 49 M & A v 7z,
2) IX hAY L DBIE

IZA MOy HOSHEEREREE s O~ 7
7 L (HPLC) Z HW B RIS DHFEIZ L VT 728,
WE LT A sy VOB Img B & Ung THER L
1z
3) FINFZ LTI Z—EEMAITE

TIVXF= T 37— EEMHEDEIE 12 Ammunsenn &
ORZE L7 e mam b L, E & L TBz-ArgpNA,
Val-Leu-Arg-pNA, L-Glutamyl-L-glycyl-L-lysine-p-
nitroanilide (Glu-Gly-Lys-pNA) % H\ T 965X~ 1 &
07 L— bt ET37C, pHSSOEMNTFIAT-726. 7
TAI/ =T rOERNEXTIAI ) = red
L Lo LEEEZE Y o) —+ (EC3.4.21.73) %
AW RTTIRAI NIEB L%, TTAI LD
RTTIVFZ T 35— itk L Glu-Gly-Lys-
pNA) ZHIE L TiTo 72, 9 A3/ =4 oiE
EMENTTFAI v OFHEE LTFIRLZZO., 7
FooT7 IV —-EiHEOFRRIIITC, pHES5IZHW
T 1 rRIZIR S % S 7= B o & (n mol/min) TR
s
4) HE

DTFIORLAREE ( YRR LAESH L VA
L, il L7z, Bz-Arg-pNA (X 7F FEFZEAT, ABR).
Val-Leu-Arg-pNA 3 & U'Glu-Gly-Lys-pNA (§—1t.
FEan, WD), eI A NS UF -, TA M)}
—VBIUTA MOy (¥ 7r~{bF3ES, USA).
5) #Eat

g L 7o AR R TR L7z, SEME
DAEDHEIARE TIT- 72

w R

4al, /37 A—4%—& L TBz-Arg-pNA 5 & UVal-
Leu-Arg-pNAJKIFEYE, 77 A3 /=4 08, TR
FOY(E), TAMITZA =V E)BIUTLRAMY
F = (B mAailllsE L7z, IR 1.5 ml A5 9.0
mllZ50 4 L, 4.77 +2.65ml (Mean £ SD, n=49) T
- 7z,
NTZIVXZTIF—EEEE IR bOS 4ENDE
Bt
WEL7B/8T A — 7 —BOFEMWERFE 1 IR
7o F T, R2IEBNT A —F —BoOMHMEEY
IRL72, ThWF= 27 35— EifMiEBz-Arg-pNA B
L O'Val-Leu-Arg-pNA # 3 & L -8B A ICFNFh
1.08 £ 0.38 n mol/min/ml, 0.86 % 0.29 n mol/min/ml C



T84 TAIH

% iy

(313) 85
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I EH ) 4.85+275 4.00%£270 90.9+565 13.3+356 53.1%£49.2 6.91+834

Bz-Arg-pNA B & U Val-Leu-Arg-pNA KR EMB L 075 A 3 7 — 7 ViEHIE 1 5K B L72EHOE (n
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ThEF=y TIX3
. TIF—HEE 7= TA MRS Y
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PR E S 72 1)
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IANZTA = (E) 0.277 0.547*%  0.647**  0.236 =
I X b1 F—Ib (E3) 0.508**  0.613**  0.560%**  0.469%*  0.655%* =

FTRTCOMBEIIHEBRE TR L n=49). *BL U3 ZNZFNERES B LI P19 THEENSROONLZ L%

AT (n=49).

HY, TR ED) TIEENEN485+2.75
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A3 =47 D4a1320.7 £ 7.6 n mol/min/ml B X
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HaEr o A b 14 L HHIE1.87 £2.59 ng/ml (Ey),
11.9 7.0 mg/ml (E2) 3 & U 1.36 + 1.08 ng/ml (E3)
Ll SN,

FNT A =5 —HOMHMBERET £ LOR2ITRL
72, BRI I mld 7 ) TR 4FEDT A — 57 —DH#
AEHEICHEMRF RO, WE L OME % K
WBAIZIR 2 BOMAS DY, Thbb2EOT
W=7 IV —EEERBLI TR/ =T
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IR E S 72 ) DKIST X — 5 — OB % i

LR 2HBOTVF T I —BiEEB L O
F5 A3/ —4 VIZBz-Arg-pNAKIRIEE L T A b T
VANV EYBEBLIVTSIRAI /) - rETA LD
¥ (En) B % B CHBBRRO NG 2 ENHH S
Motz ZOfRER, TAM) I = (E) IZTX
TONT A= — EARBBRARDO 6N S Z & HH
Lhkol.
2) RAIEEDEAE
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EE SN 5 ER GE3THIR) 122V T, 28T A—
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TILEF= ik B

FEGIE 5 A% PR 75— g = IANTF

(n) Bz-Arg- Val-Leu- E, E» Es

pNA Arg-pNA

FIfa 1 mlp 72 b
1 11 217 11.8 11.1 63.0 30.5 85.6
2 8 36.8 30.1 15.2 163.7 38.3 71.6
3 7 27.2 14.5 14.8 65.6 23.8 85.3
4 7 35.4 35.1 15.2 95.8 25.9 83.5
5 5 18.9 13.8 8.7 78.1 14.4 92.3
¥ (£SD) 28.0+8.0 21.1£10.8 13.0+29 93.2+41.5 26.6+88 83.7+75
VR e Sp A
1 11 324 30.7 39.6 30.6 52.7 453 97.8
2 8 33.9 44.1 46.1 40.5 79.1 33.1 56.6
3 7 443 429 50.3 44.7 87.6 36.1 106.9
4 7 23.6 21.2 22.7 25.6 94.3 39.6 88.3
5 5 42.7 34.5 521 46.8 102.8 46.1 115.9
Y (£ SD) 36.4+6.8 347+94 422+119 37.6+9.2 83.3+192 400%+57 93.1+228

BT RTEBFRE (CVIE %) TRLAE

#4 WAL L D 5 AL RIS ERI S I OWE ST A — & — DREIC X 2 EHHOEDOKRE
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Bz-Arg-  Val-Leu- E| E» E;
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Behaviors of arginine amidase activities and estrogens in human follicular fluid

Shien-Kung Lee

Keiai Clinic / Keiai Institute for Infertility, Tokyo 171, Japan

Masatoki Katayama and Hirokazu Taniguchi

Department of Analytical Chemistry, Meiji College of Pharmacy, Tokyo 154, Japan

Yoshifumi Matsuda and Sumiyuki Akihama

Department of Biochemistry, Meiji College of Pharmacy, Tokyo 154, Japan

Izumi Hara and Hirohisa Sato

Tachikawa Kyousai Hospital, Tokyo 190, Japan

We have performed biochemical analyses of 49 human follicular fluid (HFF) samples. The HFF volume,
Bz-Arg-pNA and Val-Leu-Arg-pNA amidolytic activities, plasminogen and estrogens such as estrone (Ej) ,
estradiol (E») and estriol (E3) were measured as parameters in this study. The average HFF volume was 4.77 +

2.65 ml.

The amounts of estriol (E3) and Val-Leu-Arg-pNA amidolytic activity had correlation with other parame-

ters tested (p < 0.01). Correlations were also seen among the amounts of plasminogen and other parameters
except estrone (E1) (p<0.01), and among the amounts of Bz-Arg-pNA amidolytic activity and other para-
meters except estradiol (E2) (p <0.01 or p<0.05). These results suggested that the estrogens, especially es-
triol related to the proteinase cascade for final stage of ovulation. The t-test was performed for detection of
significant difference in a parameter of individual samples (n < 5). The amount of estradiol in individual
HFF had high significant differences, while the amounts of two types of arginine amidase activity showed

no significant differences and lower CV values.

Key words: Human follicular fluid (HFF), Arginine amidase activity, Plasminogen, Estrogen
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THE EFFECT OF COMBINED MEDICATION OF TRIPHASIC ORAL

CONTRACEPTIVE WITH AN ANTI-LIPID AGENT, LOVASTATIN,
ON PLASMA LIPID LEVELS

Mehmet COLAKOGLU

Department of Obstetrics and Gynecology
Selchuk University Medical School, Konya, Turkey

Hideya KODAMA and Toshinobu TANAKA

Department of Obstetrics and Gynecology
Akita University School of Medicine, Akita 010, Japan

Abstract: The aim of this study was to investigate the changes in plasma lipid levels in the women
medicated with triphasic oral contraceptive (TOC) alone or together with a lipid-lowering agent, lo-
vastatin.

Sixty women who were nonsmokers and hoped to use oral contranceptive (OC) were randomly clas-
sified into two groups. One group consisted of 30 women medicated with TOC (levonorgestrel and
ethinyl estradiol) alone, and another group, 30 women medicated with a combination of TOC and lo-
vastatin, 20 mg daily. The medication was continued for three months, and plasma lipid levels were
determined before and after medication. In the group medicated with TOC alone, the triglyceride lev-
els significantly (p < 0.05) increased from 90 =4 mg/dl to 157 == 7 mg/dl, whereas there was no sig-
nificant increase in the group medicated with a combination of TOC and lovastatin (from 105 &35 to
113 =7 mg/dl).

We proposed that, for users of TOC with some risk factors associated with cardiovascular disease, such
as heavy smoking, a combined use of an anti-lipid, lovastatin, may lessen the elevating effect of TOC

on serum triglyceride levels, and may reduce the risk of atherosclerotic diseases.

Key words: contraception, lipid, oral contraceptive, ami—lipid agent

(Jpn. J. Fertil. Steril., 41 (3 ), 317 - 320, 1996)

Introduction

High incidences of atherosclerotic disease in
users of oral contraceptives (OC) have been demon-
strated in several previous studies! ~ 4. Recently, in
order to lessen the risk of complications, the pre-
ferred method of OC administration has changed
from monophasic to biphasic or triphasic, in order
to reduce the amounts of sex steroids in the tablets.
Administration of levonorgestrel and ethinyl estra-
diol, one of the widely used OCs in a monophasic
mode, has a tendency to increase low density lipopro-
tein (LDL) and apoprotein B, and to decrease high

density lipoprotein (HDL) and apoprotein A. How-
ever, triphasic administration of this OC has demon-
strated no significant changes in HDL, LDL or
apoprotein B, although it sometimes increases
apoprotein A* 5~ 9, Lovastatin is one of the newly
developed lipid-lowering compounds. Lovastatin
exerts its lipid-lowering effect through two path-
ways. First, as a consequence of its reversible in-
hibitory action on hydroxymethyl glutaryl coenzyme
A reductase, lovastatin reduces biosynthesis and in-
tracellular pooling of cholesterol. Second, lovastatin
reduces LDL production in the liver, by inhibiting
synthesis of VLDL, the precursor of LDL3. 10, 11),
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Because lovastatin decreases the levels of plasma
lipids, we have focused on whether lovastatin is ef-
fective in protecting the user from unfavorable OC
effects on lipid metabolism. Up to now, we have not
found any studies regarding use of antilipid agent
for OC users.

The aim of this study is to investigate changes in
plasma lipid levels in women medicated with tripha-
sic OC (TOC) alone or together with lovastatin, in
order to determine the utility of this lipid-lowering
agent in TOC users.

Materials and Methods

This investigation was performed at the Depart-
ment of Obstetrics and Gynecology, Selchuk Uni-
versity Medical School, between October 1992 and
March 1994. Sixty women who did not smoke and
hoped to use OC were randomly classified into two
groups. One group comprised 30 women with an av-
erage age of 27.5 = 1.0 (ranging from 21 to 39), who
were medicated with TOC (administration of 0.05
mg levonorgestrel and 0.03 mg ethinyl estradiol daily
for the first 6 days, 0.075 and 0.04 mg daily for the
subsequent 5 days, and 0.125 and 0.03 mg for the

TOC and plasma lipid levels
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final 10 days). Another group consisted of 30 women
with an average age of 28.0 £ 0.7 (ranging from 20
to 39), who were medicated with TOC (described
above) and the anti-lipid agent, lovastatin at 20
mg/day, together. Demographic and clinical char-
acteristics of the patients did not differ between the
two groups (Table 1). Medication was continued for
3 months, and serum levels of HDL, LDL, triglyc-
eride (TG) and total cholesterol (TC) were assayed
before and after medication. Commercially avail-
able kits for determination of TG and TC were pur-
chased from Biotrol (Paris, France). Kits for deter-
mination of HDL and LDL were purchased from
CPD (MI, USA) and Boehringer Mannheim (Frank-
furt, Germany), respectively. The assays were per-
formed with a Technicon RA-XT auto analyzer.
Values were expressed as mean = standard error.
Student's t-test was used for statistical analyses. Sta-
tistic significance was determined at a 5 % level.

Results

Serum lipid concentrations in the two groups are
shown in Table 1. Three months' medication of TOC
alone significantly (p < 0.05) increased serum TG

Table | Characteristics of patients in the two groups

TOC alone TOC+lovastatin Significance
(n= 30) (n=30)
Age (years) 275 1.0 28.0£ 0.7 NS
Height (cm) 160 £ 16 159+ 16 NS
Weight (kg) 67+ 3 65+ 4 NS
Blood pressure (mmHg) 140£6,/92£5 145+6,/85%5 NS
Gravida 5204 48=% 0.7 NS
Para 47+03 49=% 0.7 NS

TOC = triphasic oral contraceptive, NS = not significance.

Table 2 Plasma lipid concentrations before and after the TOC medication in the two groups

TOC alone TOC + lovastatin
(n=30) (n=30)
before after before after
LDL (mg/dl) 138+ 6 143 +5 146 +7 104 =8
HDL (mg/dl) 47+3 51=%2 48 +3 55+3
TC (mg/dl) 1675 166 =4 190 =7 184 +9
TG (mg/dl) 90 +4 157 7% 105 %5 11347

*p<0.05 versus the level before.
TOC = triphasic oral contraceptive, LDL = low density lipoprotein,
HDL = high density lipoprotein, TC = total cholesterol, TG = triglyceride.




FHBETHIH
levels from 89.5 + 3.9 mg/dl to 157.0 = 7.3 mg/dl,
whereas 3 months' medication of TOC with lovas-
tatin did not increase TG levels (from 105 £ 5 to
113 =7 mg/dl, not significant). The levels of LDL
and HDL increased slightly after medication in the
group with TOC alone, but the differences did not
reach significant level. The levels of LDL and TC
slightly decreased in the group medicated with TOC
and lovastatine, but the difference was not signifi-

cant.
Discussion

In this study, we investigated the effect of med-
ication of TOC alone or together with an anti-lipid
agent, lovastatin, on plasma lipid levels. Recently,
the amounts of sex steroids for OCs have been re-
duced to eliminate the risk of complications. When
healthy women below the age of 40 who do not
smoke take a TOC, the overall risks are minimal.
For women below 35 years old, the synergistic ef-
fect of smoking and OC on atherosclerotic disease
appears to be negligible. Several studies demon-
strated that effect of TOC on the levels of serum
lipids is smaller, when compared to that of monopha-
sic OC3: 12~ 14), So far, however, there is not enough
data on the efficacy of lovastatin in users of OC. Our
present study demonstrated that administration of
TOC alone did not affect the levels of serum LDL,
but increased the levels of TG. Administration of
TOC together with lovastatin alleviated the elevat-
ing effect of TOC on plasma TG levels. One of the
side effects of lovastatin is the elevating effect on
serum transaminases, when used for a long period.
We did not encounter this complication in this study
group, probably because the duration of medication
was rather short!- 13,10 High dose OCs induce hy-
pertension in approximately 5 % of users!7 ~ 18)_ Re-
cent studies have indicated that even though ad-
ministration of small amounts of estrogen (30 g)
daily slightly increased blood pressure, it does not
increase the incidence of clinically recognized cases
of hypertension!?). We propose that, for users with
high risk factors associated with cardiovascular dis-
ease, such as heavy smoking, the combined use of
an anti-lipid agent, lovastatin, may alleviate the el-
evating effect of TOC on the plasma lipid levels and,
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thereby, reduce the risk of atherosclerotic diseases.
However, because our results were based on a study
over a rather short period and becouse lovostatin
sometimes causes side effects, whether administra-
tion of lovastatin for long period is truly beneficial
to OC users has yet to be determined.
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Lymphocytic Hypophysitis with Hyperprolactinemia: A Case Report
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Lymphocytic hypophysitis with hyperprolactinemia: A case report

Toshihiko Kinoshita, Tuyosi Kasai, Kaoruko Mizuno
Takehiko Yasumizu and Junzou Kato

Department of Obstetrics and Gynecology
Yamanashi Medical University,Yamanashi 409-38, Japan

Lymphocytic hypophysitis, a rare disease, usually presenting symptoms associated with pregnancy. A non-
pregnancy - associated case is described. Patient's physical examination revealed hyperprolactinemia and vi-
sual field defects. MRI showed a large pituitary mass with suprasellar extension. The biopsy specimens of
pituitary mass showed infiltration with lymphocytes, plasmacells and fibrosis. After operation patient had
prednisone therapy. The patient's visual field returned to normal. Lymphocytic hypophysitis should be in-
cluded in the differential diagnosis of hyperprolactinemia with pituitary mass.

Key words: lymphocytic hypophysitis, hyperprolactinemia
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Effect of the transport condition on the development of mouse embryo
— Basic study on the Transport ART system—

Hideyuki Nakano, Yuji Abe, Hideyuki Ikenaga, Yutaka Sasabe,
Harumi Kubo and Shun Hirakawa

First Department of Obstetrics and Gynecology
Toho University School of Medicine, Tokyo 143, Japan

The aim of this study was to assess the most suitable condition of human embryo transport system. The
conditions for transport experiment using with mouse (Crj: CD-1 (ICR) ) embryos fertilized in vivo or in
vitro were as follows; 1) HTF medium kept 37 C in air atmosphere, 2) modified HTF medium which con-
tained 21.0mM HEPES (m-HTF) kept 37 C in air, 3) HTF medium kept in 37 C, 5 %CO in air (control) .

Twenty of the late two-cell stage embryos fertilized in vivo were incubated with different ways described
above in a transport container for 1, 3, and 5 hrs. After transportation, they were cultured with a regular con-
dition in COs-incubator and observed the development to four-cell, morula, and blastocyst stage. The blastocysts
were transferred to the bilateral uterine horn of pseudopregnant mice and assessed the implantation and growth
rate of the fetus.

The developmental rate was as follows: Developmental rate to blastocysts kept in the HTF medium for 1,
3, and 5 hrs was significantly reduced in the order of transported time, compared to that of control. But there
was no significant difference on the development to four-cell, morula and blastocyst between the group kept
in the modified HTF for 1, 3, and 5 hrs and that of control.

The implantation and growth rate after transfer to pseudopregnant mice were no difference between the
embryos kept in the m-HTF for 1, 3, and 5 hrs and that of control.

Mouse embryos (pronuclear & late two cell stage) fertilized in vitro were examined in the same manner. There
was no significant difference on the development to blastocysts between the group kept in m-HTF and that of
control. The implantation and growth rate of pronuclear stage embryos fertilized in vitro were no differences
between the group kept in the modified HTF and that of control. However the developmental and implanta-
tion rate of in vitro fertilized embryos kept in HTF was significantly reduced than that of control group.

Above all, the condition using with modified HTF medium maintained 37 ‘C in air is suitable to transport
mouse embryos for maximal five hours, therefore it is obvious that heavy mixed gas cylinder is unnecessary
for embryo transport, at least, in mouse.

Key words: Transport ART, transport condition, modified HTF medium, mouse embryo
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A DR TR FHESZA0IAH-0 4 X 1.0
%) Th o7,

A, 5HIH @ 46, XXmale % #£5k L 72D THG 4
L. FERNE, 32, B, EFREALL. BHEE,
FRCTHE6 A29H, AED oMbk kb L, Mk
THE L W SN SPE 2%, FHEMMiz24»A. R
ML 1270 1. FRRIERET, MNFIEEHH 5.
AR, Fhie, FHr, MEIERIEER T, MRnikiA
(22 [IFREE. BUREIE, H R 160cm, {AE65ke, TER
159cm. LWHALFLFEE % <, BEEIIRCH. HHEARK
13, Zo6oml, f6ml. HEHRAIZESTE. MG
FSH, 40.0mIU/ml. LH, 6.4mIU/ml. PRL, 2.3ng/ml.
T AMATH Y, 824ng/ml. FEHEAEE L Sertoli cell
only.

AIEBITIE, PCRIEIC L V) SRY EIET-%Hi> Tw
HZEDHL NI 57205, S1SRY BIETFHED
YA EIZHER L TV AP ERETLTETH 5.

2. BERFHEOSIRRHNICET 3 EMAE
ORK 55 (Z AR E i)

BiElm O#CE MARIIE, Wk, ZHRTE LT
BELTHEHTEL L) RS L EHPETATY
B, AN, BiiEm e g e U O BmEIcE Y
BEHAEAE L OTHET .

MR TS H, #BAB L O 140 B
IEFE3024 T, SREREREIC T 5 AF#ED
Tk, WEDER L7727 > — FHEZEAL,
290 %5 (96 %) 7> 5 A& % 1572

S OFHER23.1 3K T, K794, BEES

C AT W

1%, FRRFEER#E 1L 13644 (46.9 %), 5/ BhicErE
46% (159 %) V& Tz, BhElm S L B34
MOFEILERZ D, Kb ADVIHE, i)
PHONLDIETH o 7. ZHRFHEOEEHER IR
4, WS, MHEONET, ZOREICIIBhERE L
TWb@B2%) &L, WEFTTEZ TV lEEIZD
¥ F—4, BBT, # ¥/ ADNET, [FRIGET 5k
FEFIZEN, IUDDSb > TWwa ., IKHEE Vil
%70 L, 84 GASRIIIIG U CTEI®, 31 % H 5
T 5 % EORIE %157,

3. YIS BB RIEFEIMERAIOMET
ORBJIEAF, NNEA, #F &
AFtEE, eI, Rk
PR IEN (ALELRRE )

1975 4EH 5 1995 4E F TO 2 FE B SR Tt L 72
TEIMEIRATIBIO S 5, FHE% 2 [DLEIE L7249
BHZDOWTHRGES L7z, 4960, 2 [IRfEA%4641, 3 (0]
BARS 3BT, TNOIETNTIEFRD AE?E -
iz,

Z DA FIO WA F-EHMTRF O G RENE L, 44 5]
(89.8 %) DIHEVILET, 561 (10.2%) (IS BRAFHITETE
ZHEAT LT e, FIEIZENE 2 IR SNz 44 60D 9
B RIOEARIE I & YIBRER L 21T 72 b 021861, 1
TFHERE LR L 720 DA 26HITH > 72. Z D265l
D 5 BT IHBRITURA . L 7245, T NIER
13560 (19.2%) T, 361 (37.5%) #°3 B H OFE 4T
R & 7o 7z WENARAFR G A T L7z 5 Blok
B FE M MEIREE O G, YIRAT2 B, FERED .
BRERAT LSO 3BIT, ThFN1BIT2Z
DB FEMNEIRO B 2% 5N, FEYMERD X
Bxheh ot £ T EIHEIED Risk factor & LT
&, INERABEE AT LB0T, ERtoEsn &
LN E o7,

4. HIRICE - -2 RO 1 4
OEt&#if, WHABA, aHaHr
EIHER], WEERE, oot
e T I (H A K EST)

BRREBARII ARG IZ D 1) AT 5 NS IAAI 121
PRI A L R OIKEE L 20y, BRI LTLE
I IREET, TR L CIEEEMORBO O E DT
HorEVDbNTWEG, 4N, BREEKRTHEIZLD
PRI - 7HER A i § 5.



FH84FETH1H

FEGIE265%, FiF, 20MITA X DVEARKE LRI
BEIZTHEA R VE VIR ST T, i, %
RALEYPDH ), BEABHEENIICURZZ L LS.
FEIZRRHEEARER, hypergonadotropic hypogonadism
2L, FIEEARTH-/2. HOREEBRIZH
THREIIIRE2ROT, WEEFERETINE IR
FEFRIR, MRECIIRBIILEO R o7z E
#13 kaufmann #E{E £ 5 1213 Gn-RHa$% 5-%% 12 hMG-
hCG THEIR LIFIRICE o 7. BEMZEOFEREIZH S
MTIE WD, REGEEEL T HLEND 5.

5. ™HEICH T3 FERER Y — TEEGID
1&&d
OREBFA

FESFMRA T i L 72915519, PR —
TOHEEERAT L7306 &R E Lz 3335,
AL 6.3 45T, AEHETIEABE 2§, HUARLE
460, JIERF2 6, PCO2f, EERT 441, ERH
A 165 TH o 72,

TERTFEEZ SNIERZEEOTRE L, #
ARFREE TV BE SRS T-12 & A 45080 £ 72 I3 5RIeRT % s
TL7z. K —TOFHEIILHEME3IF), 3~TKR) —
T1160, HEE1461T, HERETEMER) — 717
B, BEIEAIPIRE 6 1, hyperplasia3 i, #'> 16ITH
o7z, Mk T EHEEER L2 10ERT, £RED 1
BUCFEED A b NIz, WREIRSIEET 6 1T, AIH
WEfR 4 B, hCGHTR 1 B, BARIENR 16T, HikZ
TOHMIZ3 3577 - 2PHTHo72. &
JEBEWR ERY) —THEEbR DR 5Bl 0, &l
HBEMTH 7.

ANEFEIS B, EHFEATE L7281 — 7133060 (3.2
%) T, HEEZOBINEIRICED, 1 6IEAKY > T
bolz. Tz, LRUEIERZOTELEROTHE
MEEETHLENH Y, —F, BREEIIRIEBRS
WCAHBI NG L LTHBE ST h ol

6. ZRFAEDEIRD—H]
O/NEFFEF, 20EMF, B’

(TRl ) =)

KAEZ R FERER)
=l il (7 Byt s-)

FIRB AR TIEICE 70 7 7 F Y LE, 5 M
R =7, ZHFEL G LSRTARED 15
AR LIOTHET 5.

FERBIE 33 D RFEALET, TSH 183 U/ml & &,
fT4{8AE, <4 20V —A4F 2 b1600Fs, &TOT
JFMAEL Y, FIEEEFIRIERIKTE, B4R

(335) 107
LT L. FEINESERICTAKIIEHT A RE
HRERBEYED, LATU T 7 A )NN—A2—TT
TERER) =T LBl L. 7RI TEE 1500
Fml & ZRETHER RO T2, BARIIA L CRRIE &
VEZR 2RSS L THIRREREOEF LRI, h, 2
DEFIZED B ->TTOS 7 F EIFERT LA, £
T ZRETFHED S B 723 AIH % 10 BHEAT L 72 2SR
ELBWD, RLATO 77 AN—AI—FTFIZF
EAER) — 72 L. AIH2IEIE CIERL, #F
HR38IAIZT2630 g DB H IEHE I L 7.

7 . AEHEFIC & 1+ B sonohysterography D&
At
ORER R —BB, FiEFH—ER, 088
RHERKE, FHBE, HEFA
AHEAN, BAR—Z, AHCE
WE = &= T ¥ FEKER

19944F 4 H %5 19954 12 A ¥ TIZ Sonohysterogra-
phy (SHG) % Fl\V: TRl L 72 FEIER Y — 7756
[ZDWTHRET & Nz 72,
FEAERY — 7 CAEERIL61.3 % (46./75) %
Ho7z, ZOFD60.9 % (28 46) (Zi8% B EHER
SNFAS, BMLUIFED 2h o7z (12.1 £ 1.5g/dl). ANE
FEFI DOIEIRBIL19.6 % (9,/46) TH 1), HFEFIZ22.2
% (6./27), KIAFEFITITI58% (3,19 EEEAEY
ROL otz WRGIOMNERIL, 1| BIDSHRTE, 6
Bl S iE iRk R, 2 BRI CAIR 2 S L
TWwah. F7z, MR ERIL SHG /T4 3 EIHALL
MA% <, 2BIT 6 BN DR 7 - 72.
SR OME TR, MOARERTOFEICL DS
FTTENER) — FHIOERRIE, HEB] L RKIGE
BICHEBEXRDLZENTE P72, LaL,
SHG R FEANFERMEIT) I L12 & o THIRD
SLY BREBIN B B 72D, SHIEGIEOEMEFo T
DEMEDLEL Bbi:.

8. BEREEEILSII3EXNMAFUENES
OBt &, SEEdD, MRARTF
MHFEZ, B, FHA R

(TS RER)

IR 285 XIL (R T~ RIBIE B OIEIR T, 97
ETHIENHONTWS, 22T, A4y
BEAEEIRICHEIEFOBEZ 119 AIIDNT, TT7 v
7 AGERSEFHALEF 4 7Y+ o #LPIA100
VAT L EMHE LMEESERF OO LD TH S X
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HF2M5E, BEESBRY S L 0ErEMETL
7z,

55 X1 K- O WAl TP B e R TR 76 %, 1
WA % T, MBEBOMICHAAEZREDT, HXII
AT RIBE IR &N o7z, Lo L, BETE
& 7= 1F 3 #iFH O RARAE S0 %L F T - 72D 1% 8 fER)
(6.7 %) TH Y, FEXMHETRZIEDEIRT 5
5, ABZFOBEOBIKRNERFHOLIZENDL LD
LHbns,. F7-, FERCNE L) Y IREDUE
fii, APTT, PTO#ER LY, X HF-HEAMmDE
WHREN—F— B —N=F v T LRV L
WIRATEH TH A Z EAVRIEE -

9. Sperm Quality Analyzer |Z & % Sperm Motili-
ty Index DHERFRIZEAL
OFHATME, FRa N (BESKELR)

G SNABH O $ TORMIZOWTWHO R
S 2 TIVIZIE L EERIDAACAT ) L) RilshTw s,
Sperm Quality Analyzer |2 C 2 [ LUA T Ol g fiE 2
BRRAE LI L) ITHERT 0 mET L7,

SMIUHAS 2 KEFI LA CRILLEDE&IZ 6 e\ L 7
Bl TH I EAEETIER SN2 0o72. SOLLT
DIEFITIIREERGB L & DI TAEE SN, AR
2wl rEHTh 72,

RIS ARER N TORBAHEE E N TV D
», HETHRW SRR TS, &) bRk
TIE, §HHEE 6 B ~ 7 W C &+ a1 2 9
BEERTH o7z, FiFAL R ERR, R
CHEB)EEHERF L T,

10. ¥ AXFAIPRIRE OREHIECDOWT
ORm%kE, 2 W, HhET
IIiERE, KB, fia A
(RS K E IR

Activin | fARHER T £ LTSN T 50500
FEIW LTI, RO T 255 HRAVREE S
NTWAb, 4alFk 4 13 puberty Bt TORBIIILO %
BT 5 Activin DVER % LLBHRGET L 72,

11 His & 8 J# D BDF 1 &~ 7 A DPIEA & FR
SABSREIE T IS CON A B L7, S e B
# L Control (EZIIEE), FSH, Activin, FSH+Activin
TNt 4 0B OINEOHER & 5531+ @ inhibin O
TEEAiT-o 7.

Be3g4 HHIZIZ11 Hy~ 7 A Tld, FSHEET, Il
O3 21 %, inhibin #E/E#:130.87 + 0.32 ng/ml
(LA T IAD, ActivinfE T2 43 %, 0.94 £0.16 ng/ml,

HARITESEE 41535

FSH + ActivinBEC 1358 %, 2 +0.62 ng/ml T - 7z,
¥/, 8K~ ATIE, FSHEETIL, £ £h45
%, 0.27+0.027 ng/ml, Activin®fTl34.5%, 0.09 =+
0.019ng/ml, FSH + Activin#fT134.5%, 0.12+0.017
ng/ml T& -7z, puberty Bl % C Activin {24 2 SUG S
KERMHENFRD LN,

11. Transport IVF-ET DERIRICH
OZal, hEdky, AiHRT
Mk Tz, KB, WS
FREIEN, AR, T 5
(RS 1 Bl
EFBEE @FLFT1—AR2Y=v72)
MNBHEE (NBLTA =71 =v )
o &R, S AR
AL, IR RAR
(EI A ZE B i i die A
(FFHEERD)
AP GEN T AF

IR E ORI O 720, PGS
EOHESIEB L UTRINE ZOHIBOY 7 7 1 M
FICTITV, YBRIVEE Y 7 —F T, MEICERELE
fE STl L, U T % MBI, RYVSTRS & AT
L,

RS 2 HER ISR &2 Y7 7 4 bk £ Tk
L, WERHl, ¥RwiFoaid, ahiRile, Rk E
% 47 %) Transport IVF DESRIEH % #5t L 72.

% BERICH 0w, FRED SN2 EHOGIFT
REfTHE O AN B & U= ™ AP0 % H O EERER
HEATVIEEE AR L. 1995457 A & 0 BRI
HZ&BfE L, 3BNIHEAT L7z, 22N oiarEb i3
1 B 5040~ 2 BRI ©, BBl oh, 9
1 BlAYER L BAENER ik T 5.

ZoNikick Yy, BEIEETE B HBVIENGE
FTIVFER EEZT o, FmEMERORAHED
R 2 L7z, BIE, Transport ICSIOERERICH b BG
LTBY, 4BELIREFF LTV ELWERS.

12. Bromocriptine-rebound method (= & % A4t 55
BRI E
ORAHA, WEFIEHE, ok
WESURHME T, HATaERE  GEMOREER)

bromocriptine-rebound (BR) #:12 & % {TAR=ECL3E 12
DX, JEGIE 4R LIERET L7,

%$%:13 GnRH agonist + hMG @ long % (L) (2T
WA OB A FFofERI & L7z, BRIEIZHTAE



FH8ETHILH

WIRIRSE 4 B & 1 3% H bromocriptine (B) # R L, &
iR 4 HHE XV buserelin #3%5- L 72. BRI A &4
3~14HBWHIEL, 207 HE X ) MG #5172,
LEEBEMRL ZWLISHIBREEF L TH o 7.
BR % (105 Bl & L (73 FH) ok % ik L7z,

TRIRAT & 72 1) SATIREE - HkEiTHRR 1L, BRIETS6
%+ 36%, LFET36% - 21%&, BREETHEIZS»
o7z, RIS - BB - BB, BRIETST+
04 -55+04-30+03, LiET42+04 - 39+
04 - 1702 BRETHEIIE - 72, BHELES
7o) DERFIILETI1 %, BREETI5S%E, BRiE
TRWEMADTRIE SN,

LIEAKIES 23 L, BRIEIZZH - BREE S
L UHIRR AT 5.

13. HREICH 1T 2N PREORAE
ORI, BEHEEE, HAHEL
AT —, #ot B, CEHH
FRAE S CREERI R K PER)

1989 4F & 1) 1995 4F F CURHZ THEAT L 725 245
HEFEHE 106 FER1 208 EEA IC DWW THR ST 24T - 72, Es
RBREBELZRTROELD720FE L, HIRIZGS DRERT
EZERRIITIRO A & L7z,

TEHREIIIRINS 72 0 17.8 % (37 /202), WishEd 7-
1202 % (37./183) T, HERIIRIH720 13.7%
(28./171) T o 7. BILHITIRZRIZINGE R T (994
B)24.2 %, FEHMNIELE 30EH) 20.0 %, FHEET
(T1EH) 5.6 %, HEREHERT (8 AN 375%TH Y, 5
PR F-H3MZ B L TR EIERER TH - 72 (p< 0.05).

1993 4F IZ K 284E % Ham's-F10 2 5 m-MEM~ZS 8 4
BE, FHRFEDS9.5 %55 29.0 %12 L5 L7z (p<0.01).
TR L 7237609306014 2 a1 H ¥ TORIPTHIEICE
o7z, ERBIEIRRIZ25 ~ 295 T38.5%, 30~ 3474
T182%, 35~39i%T129%, 40 ET5.0%THh
N, 25~29CTIIZNLEDERBEL VSIS
RTHo72(p<005). MERITI62%, FERITI62
%, ZHGFIE297 %TH Y, BWHEEFIZL BEIEIHAS
NZdo7-.

14, HRRICH T3 ICSIDRHE ¥ FHEE & DESE
ORNAEL, ZE8EHE, K5
KiEEL (PRS2 Rl R BE e 1)

HUBL NS TR A ACSD 12 B AR TRE, &<
(Zstrict criteria |2 & A0 E, ARG, TIRGE &
DEEIZD ERFT L 7=,

FRTELAPS 128 FTICSBEICTICSIZ T -

(337) 109

7249 EGI 2335 & L7z, Kruger's strict criteria [ZfE -
THFTRERFFM L, A5, HIRREHRE Lo,

QIEFID D B, ZREIZE 572 b DIE3TH), 1TRE
X 4BITH -7z, IEELEEED 1 %R D severe tera-
tozoospermia DIER T b ZHERIMET S, 2 6l0IF
Bl ZBDH7z. THISH LT, BFHOEINERET
FIEETCRESE 4 BT OB TIIA EIZHESED
7.

HROWE L FE, SOoETH, 1CSIIZ L -
THRTRARBITOSZRE, TRSHER SN2, L
PLBHL, AWML ETRINBRE N2 3
ICSTEEC & B A IR D REIAN 2 T, AGlRe ), &
EFREONER & F AW DR ONE L HIH
BEHHY, SHBOS LR IRHNEEND.

15. 4515248 - IEREHE % BiiR & L 7= Danazol 5
QY Ef
O} %3k, =WFEE, AEER
IR, 1S5, BEET
K, AR, HERm
(BEIE R RENT)

AV ZHE - BEBHE AVE-ET) 1235 \W\C, TREERATIR
ERBRELZIZO20b 5T, FR, HEREICES W
SEG, $bbLBERBELEZSNDERNSE A
L, SNIHIEROmE2HETAKRELER L
oTWh, ZDLI) BEKRBEELEZSN5RER
3060124t L T Danazol ¥ 5- 0%y £ 8 L OBIEH 7 &
2DV THRET L7,

BHHIRTOMGESE, I, SHInEIcs
BERLhoiens, HE5H%OBIFIREA SRS HIC T
NEA L7, BOEUE, Wi, BERIIRS TR
HEZIZOOSNL 27275, M/IMIEAE 51412
BN @A SN, 3065 3 F1ASGOT,/ GPT
ELFICL DG E o728, 2Fldfikk 458
DI IESEEZB4E L7z, Danazol % 5% O IR+
346 % TH o7z, TEMNEE % FEOERIL 16T,
B 5-1% 4 GIDSHEIR L7245, T EPIEREDE % L Dana-
2ol #2512 X A IVFHLEE & ORIZHH & 0 2 BARIZE20
bhlehoi:.

16. LHBHT (T 2 EIERAEAE T A& Direct
Intraperitoneal Insemination (DIP1) Mi&5t
Ok Ef, AF H, FEEHE
H 4, KTEZ
(FEEABAERY v ¥ —ER)

LRHZBWT 6 M E TOBIIIHIMT THOA T
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KT HIEIR L 2 WBEEALT LT MAE), ERAH
A (LT UAEE) OFEFIIXT L T DIPL & #idT L 72

ARIIMAE5FI31 M, U4 68 AR, B
FEIVEIEREIZ 1161 T > 72, MAIE3 FlIE L
-5 A MEETH o 7.

Buserelin-hMG HI# T | hCG $%5- 4 %9 40 e i 74 12
HEEME LY, /=2 — VBT 10 %L & H HTF
|2 swim up % 7= ($ suspend L 725 TFE 1 ml % loss
of resistance {7: C26G 2 THEA L 7.

ZDFER, MAE 6 51 6 I (3 Blks), UAKE?2
11 2 JEIEA (1 Bk (IFRASEOL L7z, 8Bl ) B 5
BUIIVFEEEA B o 72, NAAY —F A MEMFITIE
RGN 22 h - 72

B REED LR VOMALE, UAETIE, 6 blHik
O EHEINF T THEIRATT L 2 V54, DIPLZ K
AOMEA S A . 72 IVEORIERBEDGEERD I
IVF AR 0k h obt#E s LTEHT
hH I EHIRBEE N,

17. YRHCH T B EE B AIH DS
OfA %, IER FE, maE
EFET, JLEBIEX, MEEX
i e (BE R

SHIICAIHEIT) AT V2=V E L TIDAYT
VA= VT WTHT 57219944 6 H & D 1995411
AETOAHDOHEEIIODWTHET S.

58 A VR H (ChMGHE G- % Bgh, BhEO FJIEIZI
BB ZKIR I ATH (7 B I —R), AKIEIZEAFNIE T
FEIZAIH (10 H 02— A) 2 AT L7z, 814 111EHIC
AIH % #i47 L, TiRE314, AIH®H721 279 %, &
ZH 720383 BDMIRFENF LN, THI— AT
AR, 1082 —AF34EMEoTHBY, HIRRIE
FNEN312%, 206%TH Y I — ARITHEAEL
HOOLNLhroT.

PLEX Y, IVEETEE, [E%EHIZAH 247430
BOIHRREAE SN, F7-FHERAHIZARICBT
LIE=%) oK E RS &, HiTHOF
M HREETRETH B % EOF NS 5.

18. ¥EE LA/ BEAET & B ZBHIRED
R AE
ONNigEREA, 1A, =
A% R, SRR, HHIER
FAN5, HbE— (HHB R
ep; 315 (XD IRk E )

BAZEVE S T |0 3 & W 5 ARG - PRIGE

AASERE 415835

(MESA) 13, ICSIOMINZ & 1) Z0sIcE K L72Eh D
L. EETIIHEMESTECELTD, HHES
SHET 2L L T (TESE), ICSI% ATV, #HHRICHD)
L7zt W HEDR LR ENL L) Ik o7z, A D
EICBWVTH 19954 5 A & ) R B AR T
% F 72 BEIS R % BE L 72 O T2 O BRRGE & #)
wT 5.

19964 2 A ¥ TORMIZPAZEM IR THE 6 B, #H3E
PHAEAE T-5E 6 B11% L TMESA / TESE 47\, ZE
PECIZapl, MEETIZ 3 FICERE T2 BILTE
7. BRI S Mok E 0 ICSI 247 o 7ofth, 3%
TSR L7, R BTl e flatlTx
FIIDE S N (ZHEER41% . TR0 46 /% HE19), 2 Bl
TERRIEIR AL L 72, FEHAEF 2 72 3 61
TSRS S N b - 72 dRIP16).

FEEZ R Sml, MAESH27.4, MR @ Sertoli
cell only & FiEEAGHEREREE DRI S N72BITH - T
b —ER ORI & 0 EERE T RIS N2 2 Eh b,
R THETH - THRER RS D 1
4% AID %38 B AT A DTS 5 b %
b,

19. MMEAREEAAANRIEEE (3D Endoscope)
# B - RRSRER T ERE AR T ARREYIRRA
(TCR) Mat#

OifAtx, BmHET, HRE—
S B, SIHE GERERRER)

% # 133D Endoscope % i\ TCR R TH#ESR & 15 72D
THET 5. BB IR R ERT#E3D-IBAIT Y
) R aERRIC LY TROCIEE R = Ron T
B, PLATVARTII vy —, Yxvd—2 %
FPHOWET 274 7HRNERHA L. 3DA AT Ay
FizlZ e A OBET 5 RICHEEISEIC T FE T
AENEFRA DA ) oS AH PR L E 2 b A
a—FIZEE LT

AE O 4 5EGN, FRFEE AR, Bt EFHF
& LTz, TCRIBIG & % % GnRH analog & 3 A H#%
Bk, k% E % AV CTCR & jifT L7z,

3IDHATAY FRFERFEHLTWEbDINHE
VEIZZBL 2P REICHER o, FEARE
BREECAH SN, BETHERTS 2R 02
BOL—TEMEBETAZ LIZLWYBRTEL, 1€
AL TV AHEO E £, 3DBE G OND T
OFEEICERL TS B,
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20. EXSREEEICH T ZEEFETFROEA
— BB & B MERIIED follow up —
Ofikkesh, H EIEAN, /IRES
KHEEF, R, FHHE
B EA (R EE )
+af 74— Farerbndl, BERKE
PSR BERE (xS L, ERESR T2 EA L7
BEE 9 (00 KFE, 199444 H X
D IEEEEARL, w%ﬁlﬁéﬁxW R
A LFERIRED SO BRI E T B FUK 7 cystic mass
T, dUix &, AR —THREWE TP % {MMoE
BRAEICTOEMZEE) TG 2 o7z, 199542 /]
10 HEATRREE, HEEET A T IRER ZER NS
5] (9000 ml, smear  class 1) Z f&f7. 2 H 20 H &k
BT T AT, BEREMEIRFERR AR 2 ERA RIIT
/NDBH L B HERE 2 J04258 L. second puncture % A mini
laparotomy (3 cm) L, ZEfEZ 5| & LIS A OAANE
%51 (2000 ml) B & cystectomy %47 - 72, REALE
&5 E mucinous cystadenoma T& - 7. EEIIHE LR
T RTIAE L7272, MikoZ b % B EE T follow
L7z, #R4IZHi/L, %1072 A BIESO mm K TH
Fidmw,

21, THHEMICKE T 2 IRRESRE T F T O BB DARET
Ofm &, ALK, AKIHEEZ
MIEEE, BNELC, MRS
ME%i,Eﬁ?ﬁ,%ﬁ 41

B, KA (IR EERR)

AEAFEGN X3 B BERESE T Rl oA koM =
Begk L.

BAIEBEREIR ARHI BT, 19904 1 A X 1 1995
60T TIIAEZ e LIRS 2 51T L 72 19961
Extgl L, BREARTR, ERE, RO KL &
UHHIR £ TORIRE 22 S 12 oW THRE L7z,

BETMOBA, 79 3 P TEE, FENBERED
EFI CIERIIIERE L &L T, Zhbo

FEBN A % BERESR T FATIET R O IR 1L33.7 %
67N) ERIFTH o7, MitkinBEE LT, E¥F
7T B BB CIRIVEIZ & & 91275 %S iR
LTWT, D90 %2107 H LIAICIEIRICE - 72,
TGN 2 FTIE 75 %S IVE I X VR L T3

TEART I ZINERT IR L, BERESRA £ 7212
PENESE T 47 1 1A E ) 70 BN & TR T2 DL
EFICHEHTHAZ EDHRER SN,

(339) 111

22. THHERICH T 5 FEEEHMRTOBED
1RET
ORFFAI, AULIER, FRKBE
MiEEE, BHEC, BEEE
EESE, AbdgE, RE OO
i, K (CREURESR)

AEE TR E LLFR~REE, 15 BER AT % i
T L7 BB TEFEI3EMIC O AR 29EFNIH LR
x> 7.

FRLARMGE L, HIERF ITAREE, FEAAREE I

F7z. AEES, AR, BHEWEOKE S, EA,
%E,%ﬁ&%,mﬁﬁ%,ﬁ%,ﬁ%ﬁ%&am
B, MORERT, WEALHEENEO SERE
Hit, WEEICB2EEEOHETRG L.

TEURIKAZ I 7 SEBI24 %, Mk P3RS AR 1
22 CTH o 72, PR BAIEI R 1 6.1 45 TREH &
FEER & MM ICHATNAEEE 2D o7,
MR IVF-ET & fifT L 72856, {HREHI 3B L %1,
KREATHID 6 %2t LEH IS E L7,

FRERZ AT 7 IVE-ET (35 R A 1% B2 LiTZeRe %
HHrLRbhs,

23. ¥4 7A% =T 1) —ICEWIFIRICE > /=58
EFZARIEED 141
Ofmabd, =g ﬁ$ﬁ%
ERAER, TERM, EHmE
U, VR (AAKRERR)

TEHEEICBW T TEAREE, I8 L GEEY
BB TH Y, FEMEEIC X U058 B A E 50
BHED, BEBEANMEOBRERRE 252 ENH5NTWY
5.

A, A AR OFERA CINE R ERO TEN
BHE% BEV, <A 709 —Y ) —I12 X ) IRETERK
% WAT, HHRICE - 7ER & IS FE NIERE DS
B & IEIEIZ OV TE T OZEREMA T L7z,

PVEMEAE & B0 S - FATHEATHI, 20760, 4t
T ENIEREAT1561 (7.3 %), BT = PIREAEIL 3005
(145 %) \ZFROH LTz,

IE T E ML, JEAE, & ISR E R
EOFRRE LTEELZHNTFTHE L, TOBMITIL,
TEINEEEREICL AINEOREEPEE LR
&&% F7:, FOEMICIT, FVEVEEE LD

ERHMSE N R IERETERE 2D,
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24, [EPESETOREHRMNESR —& IC&RED
SREROMOEIRGI D 5 —
ORHMX, mEHT, BATE
mRLHER], TR SR, M EARR
dEmER, PR (GESN:20))

PSR ORI LTI A 70 —Y 1) =%
ROV R Vv CHE SR T OB T AT A3 8855 L 7.
AL, MISOEMIZAH Y T, BRERCINE
B 7 EOFEGFTIC A 2 TWIT A 2 &Rk ORizS
ML nie EIEEMRbEC, IERBAMTICE 5T
PR 7 HE CAEERESICB W TR Tld e bk
WIEBETER 2o T0A.

P e sE FURAE B AT I, SR REIE O Jeimakis
YIBEMZ 5-0 ~ 6-05DORIGR CTYIFEINE % #1
LT E T 5.

M HCREIE, 930 % & IIETEHRM O P TR HEN
A5, ERESET PATCIE, BT & Y RO TS
LhnZ b, HRL WA TOINEROME1T
C L o TINERBIRO TERNDRAZBIET
5T LR ERMERIIKEZ N,

¥ O B &

[MAREEMEREE — & <ICXT b= DRI
BAOES LI
R (B K REdR)

$8E BATEFRIBERSHE
|

HEE PR 84E2 H17H (1) 1387005~
BPT L ALIRT 5 R T VAR — VA ¥ —ALIR

1. REEICH TS B2 glycoprotein- | #&kTFEH
S UTHRTFEMRIL AL U 7+ U E S HRIFBERE
DERFRAY B IC DL T

OfgH=aL, migEkH, Tkk—
(FLIREE K RE )

U VIREPUE, L iAMDY ¥ UbifkE
AEEL OBEIIOWTE L DFERDBALN, [2
glycoprotein- I ( 32-GP-1) &EHifkH LI 4 ¥ UL
FEORBEIZDOWTH S Mk » 72141E, B2-GP- 11K
FHHUErZDERELEDDL L) IR o7 Ll
B2-GP- T FEAKAFEUARR P B3 (2 b poor obsterical
history 75% 4 & b1, —H#%IZ 32-GP- T IKAFMEHLAD
AHBRERE LB L T 5 LIEB X TUT oM %
To THIz.

HARESE 41535

LD AFIEA B INI22604 (4T CL 52-GP- 1 4T
k¥ b (v~ EHWTHRA VI F Y ¥ Uik
HEL, 20955, 2B EOWERE 7213 1 [
EohiTE PG IEIE & BRI b DR 91 %D
WCERBEARE, WREgRR, Vv—T AT rFaT s
5 ¥ M EIZDWT B2-GP- T IRIFMEB X O RF M
OWEEIZDWTHERL 7=,

32-GP- [ HAFHEBUARYERECIE, FEICHEIFHE
WIEWREEL:, V— T AT > FIAT 55 2 ks OEEH
Ehotz, LrL, B2-GP- I JHRIFHUAR R C
VLADEATRE O E AN E W E AR S 7z,

2. I OHERENCS I BEREOMGEFL 5 U
IBERIDICH & Z h ' BiE S S UFAEFIC
RITTR

OREMT, WREBZ, HHBHH
hE R, TR
(Pt o R AR PR 5

FBEBWICB W THEDBERN R EH VDY
TTHY, MELFTIS %, REFT2%EEL SR
TWh, HEHBNCE L CIIMEOMH Z L8 e §
BT ENL VD, SEITEICHEFIMOBEE T
LIRICER L C g2t IRIcERI otk 7 L > 771
— )V (0.03mg), F7zILHEREY b FY ¥ (S0mg) %5
L, ZOFEfEsh Rz, FAoMEMEIC &
LEEREGICH L TIE, A F Y PY U ES50IUKRS-L,
MR AR RN SR & 7.

ZOFER, I SEIOE L A E (93 %) T,
FEOMEAN A SN, ik T TIZE LRIk 2 ~
1555 CYER O Fefihe i b BH T 2 DI+ 2 Kl T
Hol, FF UMY EGHITIRIZE A LD TH
JEOEAEATHR D H N 7-AY, R ET 2 &
L7z D% h o7z, FEREINHIH & e g R o
5%, By Y OBBREEICIZERBIZO SR D
oz Fi, FEMFISHL TS & CICEREITRD
SN2, IO apgarfafiid, HRIEER]
50 TR R MEH A D - 7.

Z 0L \CHRIIHIF B X OMERNL, v L Ok
EHBNCERT, By VIO HEFICVRETH S
ZEDbh ot
3. FHEERAEEICN T 2B RERISHFEETIRRT

(TUR-EDO) MiafE#%ER
OBARFK, PHEHES, —REEA
AR H, FARGER GLIRE LR ER)

BHEAIEE (2 BV O EGEE SRR R
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HTHY, ZOBMIHRIIEE L 25, 4N HER
FNLFHEEHEIED 1 B2 5 L O CTHiF T 5.
FEBE 395, MRS TEZ fel s, URbZ2. fib
P LREE, WE LK BECREErREOT, NG
ST D B R B Lo 72 EHEIORRET
BHES ImUTELETHY, HFEEIR X
10/ml & S EDZRETREA RO 7. EYEEIITY
EEHOLN0, FBHEERD X RS B EY
A& AT, WMERORFIRLEO. F/8E
B B AR TR\ THME R O IEBE % 30 72, AF 4
TN b —A1£0.10 mg/ml L KAETH - 7.

Db &) SEREBISENE & B, REIRE R SRS
FRAT % AT L 72, TR O iR TR 3.5 ml &
BN, FEIERE 3266 X 106/m] iR 2D, B
TEMTH% 3 A THREBBISHh TH 5.

4. 77 I TVTHRHMAERIREDORBFRICONT
O&FH 1, Tk, fMHE—
JRAAE—HI ClLiE R

77 3 VTR RINTEOIRKN O oL LT
EETHDLN, 77 3V T7HMMEEATIRRICONT
i 7o 3 v, AR XA AL B2 5
YT B & T IR AT T, iR L
DRIz OWTHF Z A 72,

FFGUL19904E 1 B2 5 19934 2 H F TIZHBE AT
SESN R & WIS L AN TE R 287 4. A /S A Az
L5773V T7HRMMOBE % EiE L, TeGHu#liid
128%5 (+), 6415 (+), 6415 (—) D3I, IgAPUIE
fiitd 16650514, 16 f5RMED 2 BRI HH L 72,

TEINEERZIZ L 2R, 1gG 6415 (—), IgA
16 (—) BETl336.4 %, 1gG64(+), IgA16(—)HETIE
57.1%, 1gG 128 (+)IgA 16 (—) BETI378.6 %, 1gG
128 (+)IgA 16 (+) HETI3947 % TH - 72, Ziphik
H PR ITIRFRIL1gG 64 (—) IgA 16 (—) BETIL76.3
%, 1gG 64 (+)IgA 16 (—) HETIL66.7 %, 1gG 128 (+)
IgA 16 (—) #ETI260.0 %, 1gG 128 (+)IgA 16 (+)
TId250%TH - 7.

5. UY XINEKEREEE S BT A HOBE
O/MNUA—, |OFIE, JBFHe
TRAE  (ERERE AR S )

PRI BT 2 R TIFE e b 720, 3R
%8, 10, 12, 4B EO 7 oL L, &
Efk, EATETHEMEET AR L S L e
N0 R BREE L 7.

PR DO RE R RS IRV 5 ~ 6 5D 1 kb
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FE1RETNSPUE L7 2 ke ¥75, #HHE %
L Tz, oM H kO —RIE IR A~
OBATHHE CIFEREZ 2 L, BRI L Tuwi,
SNSRI IEEDE N ¥ DR TH 7=,
GUEPIREFIINEIERICE {, LICTENL35
cm F TOFMALICEIZE SN, KEE 8 B H OPneE:
HIZIETFEDS 2.5 cm DERLIZ DT TAT ~ 564 FF
ERER L7z, LA L, 106:RH DRI E RO R T-
BB L, 10083 L 12EHE TIE 3 ~
111270, 24K H THE L Tz

INHLDOZ EhD, JIEWE 2 ke FHEEIINE
BRE~NORTREZIHEI L TCwdbnLEZLN
y e

6. YV AFEEFHEICH T BEHSTFEMMPD

FRICOWT
O 151, HHER, EEEN
TRERE— (RLIBEIE K D)

TENBERER, MEFNICRETH L5, ERE
BIIESMBOBREICEUL TWb 2 E0 5 FER
FHIE DR X MMP & OFGR E#E L7,

SHNAY T A% W EMRHEET V2R L,
P S NI FE R ALA C gelatin zymography % fii
TL72& 25, 20~30kDalZ gelatin {{LiG 1 % 380,
ZAUZEDTA T S 7z, FEIRAAE T 7V I8
RIZHEBT 2 ZOES TEMMP &, BEHIOMMP,
pump-1 DFPNE % RT-PCR, Southern blotting THEES
L72& 2%, pump-1 RO EN D 2 M 1=, &
e & vz, FEBRBE, E& FEf&EsTic
pump-1mRNA 3 cDNA O YEIE % 86 72,

PEX D, =9 AFERTE Tl gelatinase iF 14 &
220~ 30kDaDESGF=EMMPAES- LTEY, =
DMMP O DNA BCH 1 pump-1 EFABL L T 5 & 2
b, TEBRFIEDFE, HEREIZBWTMMPIEMTSE
HICEL FTOBERTML2ORTHES LTWwahE
REMEASRIE S 7z,

7 . Oviductal Progesterone Concentration and
its Spatial Distribution in Cyclic and Early
Pregnant Cows
(OMissaka P.B. WIJAYAGUNAWARDANE

Wilson A. CERBITO, Kunitada SATO
(Department of Theriogenology, Faculty of
Veterinary Medicine, Obihiro University of
Agriculture and Veterinary Medicine)

Changes and local distribution of progesterone (P4)
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concentration in oviduct during estrus cycle and early
pregnancy in cows were investigated Intact repro-
ductive tracts were collected from 16Holstein cows
at slaughterhouse.

Samples were classified to 4 stages (i.e.: follicular,
post ovulation, luteal and early pregnant- < 20days)
based on visual observation of corpus luteum (CL)
and uterine characteristics and luteal P4 levels.
Oviducts were separated from the uterus at the utero-
tubal junction, and divided into 4 parts; fimbriae, prox-
imal, medial and distal parts. Luteal tissue samples
were also collected. P4 levels in oviduct and luteal tis-
sues were determined by radioimmunoassay (RIA).

Comparatively higher (P < 0.001) P4 levels were
found in stages with functioning CL (luteal phase and
early pregnacy) than that of with regressing CL (fol-
licular phase and post ovulation). Oviduct ipsilateral
to the CL bearing ovary during luteal phase and early
pregnancy showed higher (P <0.001) P4 concentra-
tions than the contralateral side. Such difference was
not observed during follicular phase or post ovula-
tion. Ipsilateral oviduct to the functioning CL at early
pregnancy showed higher (P < 0.05) P4 levels than
at luteal phase, while significant difference in lutal P4
between these 2 stages was not observed. Differnces
in P4 concentration within the oviduct were not ob-
served during any phase of the estrus cycle or during
early pregnancy. A positive relationship between luteal
and oviductal P4 concentrations was revealed.

In conclusion, the changes in P4 levels in the oviduct
depend on the location and functional stage of the CL.
Localized levels of P4 in the oviduct may be due to
local delivery from the CL.
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9. SRREZEE & ORRE& - macrophage migration
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Sz,
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fEr77L) v (FH=—ig7EL ) LIZHRT
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DIFNHHRET, 1 FIOMEIRG %3207z, filol& D
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HARESE, MIGER, FETR
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[AbiERE N I =)

7 3 #&F D Penetration test & FL.4-D N TIZAEHF DT
BEEERE (O TR RSB £ U2 0koil s & o
REM I OWTTR L.
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LEWNAET AL AEBET L EWEEOFHEICHE
LTldFhELEVDDEEZ SN,
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FREELRETHH. SRHFKL L, FEHEIRIDLT
BIUOTFENBEOE S AL, AR E DR
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WL, 1995461 AL D 12HF T 1 FMIZHFE
IZBWT, BRERMZ 4 M % 2 [ L7238
JE D IVE-ET [if 761 T, FEBIR D pulsatility index
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z L7,

EIREE 17 B, JEMEREE 21 EHoPLIZZR TR
2.558 3 L 12799, RIIFZN 2108438 £ 170.852 &
MHET & b IERBECIRMEEZ R LS We b A EAE
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EROLP o7, FEABEOE S EZFNF112.3 mm
BLU10.0mm &, MTIREETHEID (p<0.05) FuE
[A) % 72 72,

Al ORE Tl BRI 5E 2 © B R AT %
THTHZ LIRS TH S Z LATRIE SN,

15. &5 24E - BEBAEO — M ER _FENBD
1 1l
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—HREE EEANETdH - 7ER = FEER L 72,

FEGIE410%, 10 1, 32/ TR, 35ERICH
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hMG-hCG-AIH, c.c.-hMG-hCG-AIH % {79 5 b iR
IZESY, IVE-ET 2 Hif7T L7z, 2 B H IR
T, 732 HIZGS 118, fetus2 {8, FHM 2 i % 2o
L. 933 HIZGSHICHERDIEEE X 2D A, 1758 1
HICU B EE I TARE, tocolysis & Biff. 19482 HIZ
SEREMEMTIETT. 27:8 2 HICHCHF MBI, 33 4
HIC2REREC L 28R A 272720, W
UMM 2 AT L 72, 585171915, H2 T 1755gD &
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scrotal flap
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% L7z, Vaseline {EAIZEW LR KEE &L%o
ToEPER) S em DIER A IR L, FEPRMRLE OfiE )
i <, USRI LI iR S 7z, b
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SHRE T ICRFMERET L. BETOAT -
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FRIGARGBIE R T, BRI RYUSIERD T 12
A30HEsiABREE Rofe. BETOAT— Y AHEA
WOBEEE L OFHIZoWT, FBE L THEOE
ERERND.
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guinalapproach) % 17> T & 7z, 1995 4= LA (3 FEHERR
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BN (RBKIIRER)

FREEMESEERII LW B o TWAD, &

(345) 117

FEEDLERT L) BT S . RO
&% B EMEEERS T-E 22T A A B TR AT O LRI d
LT &L v, Shdk e 34512 X 5 B E (2
THEBEEREBRL-OTHETS.

FEBIE 38 7%, AIEHAR 6 4512 THERTIE & L.
34 B C 2 R RE A T TV D,
FRERCT 1o CORAEE - BERICER AL EER
O, FHERZ T &L S REELSHHICZEL T
Va7, KB HLEEZ O Johnsen's score count (X 8 Td -
7z. 19944E11 A, MESARAT. MHOREE LRIZK
INOTEREEFRD, FOMEER LA T2,
| 1%, FEMESA B X U'Testicular sperm extraction
(TESE) [T L, #HMT- %V 72ICSTIZ & 1) 2 4E0p
SAERERRL 72

6. AlHIC THERICE - 723 TESHED 2 fEH)
ORWEiG, HEHE, kR
B, RMERE KRBT KERR)

WATHEETRE I & B BB T B EHERE LT
BP0 & [ L 724512 & 5 AIHADS— /I TH 5.
Zefi], 2 Bl WATESHEAE B L TREREPI ST AE K
WEHWZAHIZE YD 3EOFRE RO THRET
5.

2 JEMI & b Clomid & A W ZhMG 12 & V) HEIRFEFE %
1TV, hCGH5-14 1 B BICEERNSHERIE 2 Fvw T
AIH %47 - 72, 5713, BRI (HTF) £920 ml
ZREREPIZTEA LR, Ry & 0 IR L 7z, [
FET & BT 2 EE LR L /2R, 80 %/ —a—
VEBRWCESET 252, BIUEFRTRIZRET
Hot. TORBTFERVTAIHET-7:. 1430
B, 14i32E@HE & 10RBIcEZhZUTi L7z, 15l
AR 10AICFERBIREEE 20, | FIIIEFED
Wotk, B, %2 FiHREREP TH 5

WATVESTRE (20T B iE#RE LT, AIHIE U1
TR BF 2, BERICKALREFETH S
tEz b,

7. BUREEICKT 2 EIEAEFEANE
(SUZI) & Microdroplet & B3 7- 145 E DR
D tesiRES
O, BWE i, Ml
TEAE, mEET, R
HREER, 2 FA, K SE

(LRI E)

YA ILAE G2 81T 5 SUZI & Microdroplet % HJ
W7o (MAIVE) OF % 12 ADBE X 0 ERIL
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SN EDOINC B WCTHBIRGT L 7.

[ — JEHH CHRE S L7291 SUZI 2479 BE (n = 60)
& M-IVF %47 9 B (n=55) {Zrandom |25 H L7z,
IEH 545 (2PN) %X SUZIT26.7 % (16 ./ 60), M-IVF
Tl334.5 % (19./55) THEDOMIZZITRRO SNk h
o7z 6 BIDEE (50%, 6,12) TSUZIE L U'M-IVF
DM BN TIER 2 /BINE S5 7z, SUZIDH
F7ZIEMIVEO A IZBWTZRIINE SNz b o
ZNEN2H0 (167 %), TiEL DITZHEINIESNL
Mo?zb DA 26 (167 %) TH -7z 12605 34 (25.0
90) \ATHRAS L L 72,

M-IVF (X SUZI & [AI#2FE |2 moderate 7 53 AN IESE |12
ENTHBEEZ LN,

8. RERFET 2BV N2 OKE
OFEEM#R (BWEL T4 —A71) =y 2)

IR B R FEAE (ICSTEE) OBIZIZ L D, ARTIC
BT HFREEMIROGFFIE 2O ) ik d K& E
boTER., F2THRIIBIT 2B T+ H
W N OBAE R AT L 72O THE T 5.

T OERERTFEEIT > 2DI32661T, Z05#I5E
PHZEVEILRSTAE 1961, EIEZHE TAE 4 B, BT,
WATEGHE, 1 v RT v UD K 1 HITH -7, kil
DRI 6 BIAGHAEFT, 206IASMESA Td - 7-.
D36 L TEHRIF 2TV, $XCHMIZETH - 72
7, BETSEAEL, BBHEOKE, 9 BIAMERL
EIRHE2I3 % THo72. T HDEEEIELEDICSI
DR E L Th e {, FIBERHKFTD
HARBIAMS S N5 % AW RIE S 7.

9. THDEREFIHENE(LICDONT
OfEWT, BH %, HbEE
W, SEBUEEE, ILFRIAT

s (SRR RENT)
HEHH= (AR IERESR)

s & & b ICZEOEER AT s L ELZON
B8, BREMLL TRETLEEIIHN LT, EE
DIREELZHR T2 ERHOVD DL T B720, Fifh
LI C DWW L7,

FEIT19924E L 1 19954E F T 4 FERIC, TLRERE
Kb £ 72 ZBAR B I AR AT k%2 %2 L 7
ZERHEEETH D, — AT R L E AIVEIEHE
B <) 99961, IVFIREREZED I b 1 L Lok
TREM & EREHE L 72697 EIHRIZDWT, Mk /213
IGHRIRE D ARG & ATIRE O T BORET L /2.

WG 30 AR (A), 30LL 35 AR (B), 350 F

HARNEREE 414835

40K (C), 405RLLLE (D) D ABIZHT, FhEh
DIIRFRE KD D &, —BAFNEZZE T A)
144 /390 (37 %), (B) 147 /433 (34 %), (C) 60, 144
(42 %), (D)10./32(31 %) THEBMTHEEEII L {,
IVF{GHEIACIE (A) 13768 (19 %), (B)58.7282 (21
%), (C)36,7266(14%), (D)6,/81(1%) THYH, 35
UL ETHE (p<0.05) I EEOKTABE SN
7.

10. SREEF T I /BBOY I AREREICSEZ B

§/
37

OFN -y SON U A YN R )
LR, EIUBEK, EECE

(R R E )

HERE, R (RZFEan)

(BB AHEMBEOT I/ EH <y Ao @Ayl 5E
EIFLTEDL ) B2 52 50200 THRE
7=

(7)1 BAVEAE 208 & 0 IPRLIE 2 & MR
HREE D ME 2 BRELL 72, 2) BRAAE, Mo 7 3
J BRI S % HPLC\Z THlISE L 72, 3) JRBiE, 1
WZEEND T I B HTEE B L 72,
4) Ham's F-10, DMEM, MEMIZ&ENTWA T 3/
PR 7 HTFES BRI L 72, 5) #RZFh ok
T, Il OREEE T 2 -cell block D774 5 ICR
F< 7 ADone cell embryo # 53 L, EFEDIHERIC
DWTHGRT L 7.

R DI TITLET I VB DI b 6
MHAMGE T & D IREEL, B7 I VBETLE
B AR L7z, 2) HTF RSSO, Mg
DT I EEEZRMT A L 2 cell block AMFERE S 7.
3)Ham'sF-10H D7 3 /%2 % & 2 cell block D
ErAsA b 7225, DMEM, MEM®D 7 3 J BRAINTIE
2 cell block DRI A SN2 o 72,

11. invitro TREER L /=1 XK TED GnRH
BHEES LUMFLHEEORIEEAICH T

3%E
O {7, BHEER, Mtk
EHF®E, #EH W

(R IBRIES i R 55
RfElE= (EEERW BB L)

A XX ~ 2 DFEE Y KT A5, 2O
IOV TIRWE S AT v, 4K~
i&, invitro T A X AR T ERAME % RIEERL § 5 TiE
THWT, BEEMTICB S GnREUE & DAL



FR8ETALH

B X UHEMIM A LHIEE OZ{bIc oW TRRET L 7.

o2 OFIERWOMEA X A HHMEIT) & & b,
BETHEZHRML, 37COF ¥ Y N —IZANT,
M199 i TFREHEN L 72, HEFTIEH O GnRHIBEE B &
DM LHEEE R, FhENEIALE L URIAEICE
nRlEL 7.

ZFOER, A PR TG 5 5 (X GnRH AN
LARRIZGWEN, FOFHRHE, 7SV AHE,
RlES & OHEEIZ, FEREP ORIzt R
W RCEEER LA, M LHBEIZOWTY
GnRH it BN LT, FERFEHOBLIIC
EflE R L7,

DLEOFER I, M1 X T, FERKICEL
THIR TEA SO GnRHUEEASEMNL, Thile
b %o CTTEREDSOLHGWEAIEMT 5 2 & HH
Lhkiotz,

12. 707 b A7) oRIREEETHEL
1=V FRFOZHEEEES
O%H fi, ™ BEIHER, LEHER
A = (HERAR)

AIFZETIEY ¥ THW SN TW A4 DS i5EElE
BHRYEHIY FHRET OZEREH IR THRE
yraF S 4 7yt (CTC) ETEHEI L
i

QRN by 2 hlaeE i s A N
7+ 7 A23187 (1 mM) iRIIEsHICREZE L, CTCEEI
X B A23 187 LEIE T D H et N 7 — O YL
gL 7. GEIEERATTRVERS T (SRR SBR T OF
Al BT TIICEL, FO%REALES
IZFRUCE b 7o THEEBRYER T (BRI ) D
EEHNWE L7, S OREED S CTCHEEZ & )V
T OZFEREESEHE DT RECTH A Z LI L7z, D
X\ TZREESIOET ) v, AT Y,
INA R E ) OMEER CTCHETEHi L 72,

ZORER, FNFIOEMLIXIZ BT 5 ZHERE
PIERD ) H10mM P 7 = A~ THREE ($145 %) %
Tl Fh 7240 Q2HHNIE5mM) AN
Y (1 5BV 10pg/ml) & ORI IZBW TR
DA EDFIIBVT b ZTHREEEIL 65 % & Bl
R L7z, LA Lahis s X O &b
T OEBMIEE L T T2 2 LB INL.
FITHT =4 EMUIEIZBTS5mM T 1B
W RICFDOEER 05 mMN KT S E725E,
SEEIVEE S MRS L A D VEIEERRR IR 113 6 I
BElcBWTH 3% EEEZR L.

(347) 119

NS DFER S CTCHDY FHET O RE ST
OHFBIZEMTHY, H 74 OB NI L
o TEVEEME 2 MRS L SRR T 21556 2
EHTE,

13. BREFTIORE2T 57071 2 DERBERICHE
v 3%
OBIE—8F, ARHRE, TR
A, Bk, fiaikE

(KPR EESRR)

T A (% IV NHRETSERT)

(ANBIEES (FTHATE )
EHREE

(KB A 4 T ZFFZERT)

RBEERIIISFEET R TORI ST T4 UBE
FNCWV5, 7Y TRIFFEOH VORI
QA% 5571 DERKEEE (PGDS) D i Il &
FNTVLZEHESNLTWS, SaF4ide b
PGDS DB PIFZE M 2 x4 5 B % F B 726D | H 3
HOPGDSEM, B L UBELTHE L.

LR ES R EEOREE50% (O bZRFIE10
) & B ATRICRIL 7. BT OPGDS T
PiZ, 14CT TV L72PGH; & 1) PGDy~Dirifis %
HErsa< by 74 TCRIETAIEICED, 2
MR X PGDSHEFRINE ) s u—F ik E i
ELISAE, WIAY 70y T4 > 7FEICTHEL
1E.

YIAY Ty T4 v TEORR, B PGDS
DTSN, FORE LBRIEEORIZIIH
BADSER LT, IR ZRETHERA 247 ng/ul, 1E
EBEDTO.75 nq/ul THIED A L W AEICKD» o7

FEHHPGDS DAERMEHO O DL LT, FiE
FZEEA ORI G- H5RE S 7z,

14. 5+ bLeydig celliC &1+ 5 INOS DFIRICD
WwtT
OER &, BEEA, BHE
WER —, SR, RHE 54
(KUK ZR)
(ZZEMTRRBEUAR %)

SR EK
B =R

nitric oxide (NO) 13, nitric oxide synthase (NOS) {Z &
Y L-arginine 7* 5 2E/X S 1L 5 free radical T ), & &
S M EERE L LTERH L TV A,

£+[0l%% 4 | immature rat Leydig cell 55385 % W\ C,
IL-13 12 & 1) NOS ®—FET & % inducible NOS (iNOS)
OmRNA R E £ ), HEFEWE D Onitrite 7T 5
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ZERRVH L & SICRIEFMMREIZ X 1 INOS
A Leydig cell OFRLE NIHFAES 5 2 & 2R L 72,
AIEAERZ BT 5 INOS B L U'NO DHEREII T S % 4%
YA EICEY, WO RETHEREE 0% 0
WKBENIBLDEEZ S,

15. BMFMlF» 5 IR % HBET 3 -0 DOk
FifAEDOF| B
OFHH#EE, Gregory Lee
(FVTF4 92 - anayET7KE
7Y oDy —Rges)

B TROWERIZRO 01218, T 575113
REEIREDLE L\, FO0I2, W@EOBIREE
ML CHF 5 5 BRI o i VMR 2> & PCRETH
BET 2B T 5 s Tnid,. 2ok
DHE—EREE LT, IREHIEZ MA@ % 7-
OIZ, SRR T 2 RBUEA AV STV B,

AR TIE, ik MET-E/ 70— F ko
95, RS RIET A HSA-10A% Eyk o B 1912 F)
TELDNEIDERRRD 2012, b MREEMTE
BeWo # Hi\WTHET L7z, 9, HSA-10¥1k% —X%
ik e LT, #Hifid 7 BeWo sl & S0 HiRE et L
7z, BETERT R 225, HSA-10 13 KR #5883 5 =
EDEFRTE T, DEIZ, HSA- 0B~ T A F v o
=X L BeWok FIBS R h, =X EiESL
TR E <ty MCEoTHET 2 A TE

PEdS, HSA- 10K 250 h ok 7S5 2
FNIEECRIHTEADTIE A EZ R

CE I
HEFICH BN PEY 7 R
Bk IC L oNAD)

BOE DAFEREFEISIC BB PE v 7 21220
BT 5. IIE VAT LI LTI SRR IR sk i
RLHVE G T RAE R R SAHNTH Y, RO
THIEPE L BT S NEGIZ BV TH, 60~70 %
IR ER BB OUHEITEDO SN D, FER
ANEIRREIH U CIRBER I3 &V — Wi 5.5
MTHY, A >77)  2IE LD ETLEESTD
I OIEEIZ DWW T ORI DISLEE 7 -
TL %, HIVY A NV REIAE 5 D7 4V 2K+
BB LT, BrimElthoHIV @3 EFOES
Z’DNA-PCR B L U'RT-PCRIZE ) TJheTH B, F7-,
B+, MoMIET2H b PCRRPFISHEZ 0T 5
ZEIZE ) MO ERIERFEL I L b ThEE

HAMEREE 41%3%5

%o TETWAD. L L Ihs ERMBEROMBH#
DOV TIEI SRR S MR UE S & 2 WIS
ZLRER TS,

HOREMEEADRECHIH —RBRAAE—
SE (FINNEK LR

BUANERED R RS LG 27 B H%, Bk 15
BEEOHS 2 RERIZ 126 %2T X3, Fofo
KEBTOIEGNS B AT Db &1
UL TBLEP RV ONBIKTH 5.

TR EREEOKK E LT, Bom T-difac
A9 B ORIERF OB S-$ 2 TREM & H5 6§ 2
HidZ v, L 2RI EATAEICE Y, 208
07 53078 F CORFMEZHE FRED #2061 14
Bl (70 %) \ KGRI E A (221 L 7= Sertoli fifE, A ¥oHs
AL B & OIE) 121G L fIfRC3 2 1E (IgA & IgM
XRat) TH D LRRT VB, BUALTREREZ O REH
EILIEI O B 1D O W TR e S B M
4T 72 Salomon 5 &, FEHLA K 30HEGIH1 21 481 (70
%) \ZBWT, RIEREWR, BXUOMo 2 OB
FEIRIERE 15 1 % Sertoli HIFL O ML E M 12 1gG £ C3 D
kAL 72,

—HZIZ, WHEIRRNBOPEIE, 2Ok RE
FOFHET LRI T AT, BEHICR S
THBLS 5 HIE) 2 “ontogenically late-developing au-
toantigen” TH 5. L20d, THIBEERANTHHY
% “immunologically privileged site” |ZfFFET 5 728,
RS- ENTwd, Lo
THEFREIIN - X L L-HCHETH ) 2048
5, MEFEMIZRERICE > TRYWHELETDH S,
CNSOPFIZIHET 1) 2 /8Bk 0 — 2 ZRaA A -
FAEMICBRFZEIND & BB R LTH
D, L7zt THCOREMNEH 13 5% R 1254
BT D ERGIIT 7 0 — AHUER RS Tk %
ARSED, HE, —ARHBEOHTIZ X 2Rk
FEIZ &b %) BOGHIRE R 2%, WS UIBRMT R %,
A& Fo AR RS HAL O 2 [ TS X A REEED
FHEE, WIN S BETUR O C ISR o ZE
BV D, KEHCHETICHT 5 RIEDOR T
FFOBBITH A, —fIZ, EHME - A S
D, FEEEGHE A SR R IE 2R i —
FWREMOR S WG LHTTH Y, 20O LEE
BHHANED FALT LV E -, Bz &
WEDEZIIHON, TOME, BE~OHFHER
DI &7, EBIT LIVE — MR AT
HHMEo, MME % & A7 OFSLHERE) 23
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WEER
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WERIE - BsH
WEEEE
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L, Mm% —+EMERPIDHAE
1815

i — AP OBk, FEEOMBREE L S 2 LT, Tl TR HEICRRL, RBTomE -
WIS, ZOSE, HCOBTIINT 5 0ERESRE S h, BIE) v/ SBREGURE AL D CRELEOFEN) . 1
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1 ACHTRIZOR &
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BIMPOL7 x 7 & —HIBLCHRS F1&, ML — R OMES 2 507 & A L ORMITRHUR & AL, RRTRIERIG %

FlER IS R .

mice: male, C3H/He, 9 weeks old
immunization: syngeneic testicular germ cells (TC)
(1X107 cells, s.c.)
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PHEPUCDREETTH Y, PORIFRIATH 5.

FRRRICHARD &, WBHE LEO, BT 5 Sertoli
HHRE R L TR & 415 tight junction (1% 2 2> (258 )7 72 1fL
W—HEHEEAMTH A, Z Dtight junction DIFFEIZ L -
TEEIELX A O JE R B B R LU O Ml 1L, R
BRI S EESNTWA, 512, Sertolif
Bl E N OMER R EEREIZ L VTR TR0kt
FOWMEIZH 72> TwD, T0L D L iFEsnE e
T2, WMEONTRE L REFIREIHT L
TORIZIDHIAY 2 LIS SRBEARIDE L L S 5 &
) GRERERI ZBMIMEAR AR 2 TB Y, FEOBEAL
IZHBRL TR A D 2 (T IESe i i),
a) i~ AEAO DRE & RIELE (M 2)

YTATIE, EVEY FERLRD, EAODFEN
EHhOTHETHY, BEAEI L2 —PMECFALD
PERBEZ T TERERIIERICE T 5700, &
5llco-adjuvant & L CHHKWNOIEHE £ 7213 Z Dl
)T & % pertussigen DA T K E ENT X7
(T EAO).

1991 43K 4 (X, C3H/MHe ¥ 7 AZH & 7-[A] A HLAT
Ji testicular cells (TC) @z FiE4) % 2 [A147 5 7513 T,
TV anNy N EOREMRE E —UERT A &
% EHRE ICBEAO DR EN FECTHH Z R M L 7o,
PUR & L CTHIV 72 TCH O Sertoli Ml & Leydig M &
BHEIZ, WINL 11,000 FTHiDT, KEF
WVASEO TR TH CAEMB TS LI 2 50 G2
EOCEBLEZOND, HEOFEIZIZ 2 L E
DTCRAEDWUIATH B Z L 1F, ZRGIERED AR
PIREEEDERNTH S Z 2R LTV D,

b) $i¥ 7 AEAODREEH A bhA L EE

FEVERRHE 2> S HUR (TC) i1 X » T HiET
W ENAIL-2, IFN-y (Th1H 4 b H 4 >) ; GM-
CSF, IL-3(Thl, Th23td@) ; IL-5, IL-6, IL-10(Th2)
FAL, WD ZRTCHIEC X ) REEA BN+
. INHOFRIE, Hivy AEFVOREER &
L CTHLTC HCRIZIZE ¥ 2 MBS e RIS Dok
WSS Z EERLTWA, IFN-y & IL-2 (Thl),
B L U'GM-CSF & IL-3 13452 HiE O day 40 (251>
THFELVEERRTA, IL-5, IL-6, IL-10(Th2)
(3 day 28 ISR T 9 5. IL-4 (Th2) (&R %58 U
THRIMTTRERIDE 2R E 2w, LLEORER L), EAO
DIFEFEA I Th2HRE £ 0 b Th FIFE DB AL 1)
ELEABRTHLIODEEZOND,

IL-10 FEA 156 2 [IESTERT O day 141288 L, #
D1BEBRICE =7 IEL O LEPPICTET 5.
DL RIL-10 EED R TR, Thi A bAoA

HATIEREE 41435

¥ (IFN-y & IL-2) BEAE D day 40 (2 BT 5 SO R
EXFHRRYTH D, IL-10 9D Thl BEEEIIHIVER 2 4EH:
A M HA Y (AL-1, TNF7% &) BEAIIHIER 08 S
5 BRI,

C) Y REAOFHEICE T B~ AR#E
KEEAO DFFEDHS 1ZIE~Y Y AD R L B3
BPPEETHD, MELIELRIY T ARZHED S
% C3H/He, C3H/HeN, A/J 77 AIEESZRTH
), DBA/2 & C3H/BiKi I %, DD Rk
(C57BL/6N, C57BL/10Sn, BALB/cAnN, AKR/N,
CBA/IN, MRL/lpr, C3H/Hel) IJ{E/EZMERTH 5.
HEHTREZ LIZCIHAD 4 Hi% (T TH-2v) i,
C3H/He & C3H/HeN |3 &&= TdH 5 5%, C3H/Hel 1E
sz, C3H/BIKIZRPIIETSH 5.
d) i~ 7 R EAO ) R IZERAR

RfIZ, TEAOE T IVIIRERNZ LD TEH VD
T, SRIEFM T MEAREEAE O 0% P FT R D IR A
M7y beA R 5. FESIEKEF L 2MH
LT3 200 EENHIEOERRZFERL TV,
O EDUE, TIETEREHUR (deaggregated mTA) O L
BEIRNEL S 12 & 5 EAOREIHRI RO TH Y,
CD8*4 7' L v 4 — THllBE AP E AF 2 A9 38 e BHLE L 2 B
59%. DX, EAODFEM /M L TRIEMIE
AT FHT D AEEPUEIF R CD8 T THIA (Ts-A)
DML TH D, %313, EAODHIEERII/ER L5
JiE B LR 5% % SE4E 3 5 4559 CD4+ T Ak (C. Ts)
DB TH D, INOORIEIHEROM S, i
\ZEAOC DFEFERF BT LMl G0 R EMA E
FTETHOPICL Y 20H L. TR, Feldh
BRAND R TCHESTIC & 2 PUB R 2 it b L
T v ADFHEXFHEAOTET IV & FHWTEFRH L 7-.
BhIC

FREEVEIE RS E A O R B A RRE 1213, EAO
WCALND &) 2 SHEWMIILREAIT L A LD 5
NV ENS, REBORHEISEIZBIT 5 MM
RIEDIG-RLEAO & DR BN Z SERH 4 250
2d& 5. —7}, Suominen & Soderstrom (%, M - TG
FHEBHE 1665 D FEHE A 8 B (4.8 %) IZFEE 72,
BREAE LD BN RY) > FiRE > B 23
T, ZEMEO KLY ¥ 35K T, £EHA
MERAST  AEBAE L Tz, B LR E LT,
) 2 SERIZTENICH ICHERE L2RBHIE T, LT
W WS ICH L ELsSR , LI LSS
NN LR OH DA SN TS, 1HITIZEED
ZIH) > ERAREMIE RE A 8 L TR LR I~BE3E 12
BEETBEPALNT. I, EREERZEOE



FHR8ETHLH

AT EHIIR BB ORI LR THEPE(, 2
DEFETIE, DR LD X ) UL iR
T&hWweEZLRh TV,

&4 BB L7 8 Lvi= 7 AEAOE 7 )L IZ Thl 4
R AL DRI E DR < BRI H e RN E TR
EERBEEZONL, EEZTCHIURIZ X 5 KTl
%, WM ThAEI X DRADT] & £5%5 5
hapk, Vo <wr07 77— - ERHMEMER
% EDSIEMBBAIRETICEI B S NIEZ HBIFT 5.
EAODSHEDBEIZIE, SFEF WA bAA U8
B hb Y EoTwD, M THIFN-y 1ZZD
SHEMER %8 U CRIziRE & RERDIZECMEYS
LTV REMA S B, IFN-y % 12 & ) if b s
nizxru77 =I5t SN TNF-o, IL-1 «,
HERIEEBRECTEUREER 2 &4, EAHE L
ZORBEOHBICHEETY L /-5 L, TCHOHE
(EI21gG2a) DTEH EH VT o T, FERK - ZHTIE
b0 TbLfE s G,

[ ®7E BATHYSEIANEEE |

HEF . FRc84E 4 A21H (H)8:45~13:05
=Y R REERIFAFR—L

1. NEHES L URBEICH T 5 TRHEHERIZES
T 34851
OeEffzEse, mEpEE, 11T
BT R, FAE—, AGALEZ
(FEWE A RE It

LRI, RIHEBLUOAFEIHT LA —
Z 7 KA L L CTRHAER % fi1T L, IRMAZETH
% L 7z prolactin (PRL) DEFEEA1S ng/mI LA ED & D
% BMEE PRLIAE, HBEEAT 1S ng/ml K i CTRHE
T2 1597 B £ U304 12l %E L 72 PRL @ peak flA75
ng/mlLL LD b D % B A& PRLIAE & i L Tw
5.

TRHAER % JfifT L 72266 %1 % xR & L 7. PRLD
peak 1220261 (75.9 %) 23R 155, 641 (24.1 %)
PEMEITITA LN, FEEE L peak fii & DRIZIE
BELHEL DR o7, PRLILET ORI,
SEME R PRLIMAEDS 1561 (5.6 %) B & O EM 5 PRL
MAEATI0BI (11.3 %) T -7z, &FETER PRLILAELC
BIFHPRL Dpeak Z, 2441 (80.0 %) A EMH 15512
AoNTz, BERE307 12 PRL A peak & 7% o 7270
EPRLIMAED ) £, PRLOD 155MEAST5 ng/ml Al
LDIZ1BFIOATH o7z,

(351) 123

4], Lo X9 % TRHEMZOPRL DEH)IZD
WTHET 5.

2. NEEICH T 2RRBERBICEAT 2485
OFHE—, WEHE, SRS
HALELZ (RWFKPER)

LRTIX, REEDAZ Y —= v FREOH|Z,
HURIRE BT A & L Cree Ts, free Ty B LU
TSHOREZIT>TW5h, 4, ¥Rz2ZH LA
BRE247B1 %35 & L, REIEIZA L N-FIRRRE
WZDWTHRGET L 72,

FURBREE B 761 2.8 %) IcA LN, FOWERI,
LRI ARRE U EIE DB L N Z DO E B & L T Graves
W3 BB L OHSMERIRIRZE | B, FIRBRARAEET
fEL L CEMEFIRRELR 36 TH - 72, BEEFED D
HiZ2~5ETHY, TRTRPAETH -7,

Graves J5% (& L TIZPLHARR & V€ > 8% %
L, LTI 2BIMTIR L. 209 b0 1 flik
FEIEICHII L, o 1 FlUIIEERESR TH 5. B
BRCIRAR 281 2 LI LR R OV 850 {8 L, B
EETIZIBIAMHEL, HR#kGETCTHE. 72, &
PEFIRIR RO 1 B, HFIRIRERAEDSIEH L L2 f21C
TR L, ZIRICRI L7,

FURBRAS AR R SRR EORNIC 2 5 L #2 5
ns,

3. 2OREREREICHT ZhMGREEES &
& UEFREE EDAESDR DR
O DB, Ry EEE, MEEE
Wz, BRI, WIAE
GED BT RBERERR)

2 M AEMERE I LT, HkEEO%ELYH
& LiGEERIT-> T, Z0EEEHET L7z,

5T 12601C, FERBEDZSOLH-RH - TRH T X
b, FEINEEZ, SN FENEE, HKHH
Ez - Pufl, $17 7 IV THUK, aPTTRHREL . &
BELTHRSHHE L HhMG 15047 % FEH 3 ~ 4
[B L EiRME3 HH & Y hCG 3,000 8% FH 3 ~
4 [\lFHE L 72,

BEMEE7TE I 7 F CMiER 26, PRTE%3
BICFED 7. FENBED S mm LT OBIA 2 4], #
A E2 55100 pg/ml LA T A3 B, P4AT10 ng/ml LT
2B TH o7, aPTTIIEFIEE 2 D% H - 72,
12605 9 BUZIEIRASH L, EEICD 20vb 5§
Lo BlE o7,

2 [\ RAEHREE LI x LT, BIBWMRE & MK KH
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B, HEREILTLOLELR L, fHigbLm
HEMABREEOSUELHNE LI2HEETTEE R
Y (AR

4. LACKRMSLERADTIEARE « iTIREIE %
fTo7= 141
Ot 308, 52, WAL
b, BRIRPHERE, (RRFIEER
R (LI K EES)

LMY F< F—F A (SLE) D BH L FEE
A, & ISPt Y IREPUE (LAC) Mtk T
TENBRIEEES0%ICHDIELE VI @ELD
b, FOLHRER L 72 LACKE SLE B3 O ALAR T i f4
OBEBIZOVWTHET 5.

FEBIE 32 B O AR T 26 MR L2 SLE % 384E LA f%
R ZITZFO®BRTL K= a » 15 mg/H OHERH#E
Hx T Tz, BIEGHOBE 7L F=va > %40
mg/H IR L7z 2 ARMERD B L7z, 30T
S LA R EHRE LTYRZ DB L, AT
—fERATIERE I 2D > D aPTTEESR O 1
LACIXBPETH » 72, LACERMHA LD /207 L F=v
0 > 30mg/H IZHE L7225, BRI L 2w TR
AL L7z, FO#H b LACIKEMHLE S, 7HFu4
) FOVER8Img/H % Gf F LIEIRES B A 47 - 727, 1R
27 B TIRETE LD - DFEEARE L 4 ) JRIBIRIE L %
W L35 EEIR T965 g &R % 40 L7z

5. TEAEIC L 2 WREIROERERICONT
OTEFRet, AN, RIS
BB, faHZHE, EIEEA

WHILIER (HE Y BT S AR Be AR

ANEEEH O BURITFIROE IOV TR L 7.

W5 SEMOLNE 1845, UEATIRHC THER
SR o 7 BURIR 13650 (LT AR &, #4158
PUAT& 0 S LISz B o BUBHEIR 1961 (UL T B
) & MR L 7.

LEFT B ABEILARE, 1361, BEE, 186112171
7o, SHEREWEMTIE, ABES13(38%), BEELL19
(58 %) (AT, IEMIEIZATELL13(85 %), B
6,19 (32 %), HiHERE2500 g LI, ARE
12,726 (46 %), BEES /38 (21 %) Td »7:. NICU A
Beid, ABE9./26(35%), BHE31,/38(82%) TH -
7o 2AERR 2 I 1 BB 2 EROEIE, AR
11 0 2 (28BN 2 585 %), BHEI2 & 7([F63%) T
Hotz.

AEHEBRORIRITR S, TRABE R ED+407

HARNERRE 41835

BHIZX->T, LLTHNICUNDAZESTZ L
NTEBLEELNL. 72, TEEEHZOBEICIE
M7 s DD DORHATERD STz,

6. MREBEE=_F—-ICH I TFEANEEDEE
Ovary L, FRRBGE, /N HIB
ARHEEE, FAEST, HPESE
AT, WHE 39 (FEAS K RELT)

AN OJN R & f s 1 W s ORI 9
LEOFENEORES LITF, NIEE) OEEx Mt
L7

NEEZTHREY (N=40) & 5 WIZHEINESER
B (N=177) IZ BT BIa8% - WIRE - P E D=
BHOMBERE L7

EREMICIE=Z0MBIZBIFTH - 7255, #Ek
PREHHCIE 15 mm DL E QPO & A o 13 I
HEWHEARA LN b0, NEE ML 2w
FEFIAE < G Bz, I Ex 45250 pg/ml LA k12
b A & FBIEAT8 mm LL T Ol & A5 1E P s
TH GRELG) & LA, ARG - hMG BEHUE
1 - GnRH-hMG JEHCl2EBFI DSHEL 3K A > 7285,
713y Nl ETlE23/61 6, C1+hMGEITIE
132961 & &r o 72,

BB 2 5 W 3 el A O HESR 5 56 0 < 38R RE
FEOWED A THNINIIEE D E = & — 13+ T
HHEIIRENT.

7. SREBFIRIBEREIC S BEAIROERE
EHZ L -MRERD 1 41
OXKigF & (B BRI 29 e RE A

BB 8 o 0 S5 B BE (OHSS) DIBE T, RFERY
HEDEHICH 545, JREILM, FEEREL L
U 72358 I3V R i ANSEIR S b . OHSS Tld%e
HIETH TIEMmAASNDL Z 0% L, AL
FEP O X B R, EIEH51C X ) SRR DS L2
MEI POHIENZ S EHER T AGE0H 5. 40, it
£ 12T hMG-hCG## i & S an G IR AT L HR a5 RE
DOHSS %4 L7228 1 B PEMRIZBNT, k7
JARFRE R L 72 AR ARG Al O L 7 B & AR
(85

HBEIZEREE L 7oA TREERE, A0 & 3RS
LR EZH L. BEEBRAICT, MmN
AL, SLAROEKREREDI. XY Tk
BE5T 53, MIEML»REE {, EEEE Y,
BAFM AT L, ALAINRIEZOEN2
MRS Z R I LTE Y, REOfEEIToTH



FH8ETH I H

BFIZHELEASN L 72720, B RTIGH %
To7z. WHFEBIZRMER <, FR 1481 2T Y
SHAEREAEA & AT L, BRAE (R 183) 0 & & AR
FEBIZNERHCTH 5.

8. 7037 1> 48EFSHIERERS CHAAT
YRR AL % 7 7= Z BN BYEIRRED 1 )
ORAAEZE, FH 3L, i BT

(AR —< v X71) = 2)

R BT ORI & D v, HEIREEFEIE OB
FBFRIBOE R B L OL IR ITIR R A O F 1 Asiis
EoTWD. i Th S PRI & 2 HEHEIN
AESEGIZ 51T 5 BIE TR OFEIE, KISt A
ENHY, WELRHADOFEIKALN TV,

Hi AR L 78 2 hMG step up P 5- % 3, 78,
B 2 PRI R AE S N o 7 FEGIC, Al A
F¥isHEL Y 703 7221 H48% 5 HERS
L, S5IZEMIOHHE L YFSH751U % 5 H [ H #%
G L7z 2f8OU (19X 16 mm, 16 X 14mm) &, Ifl
Hrestradiol 690 pg/ml & FEzE L, #&] (H#EEHI 16 H
H)hCG 10,000 1U % 4% 5- L 7=, JE#i28 H HO#BE
W AW T L — B R 2 1 % G20 5 O A THIHL B F)
RIBRE B S % < FE B IL 16 mm, Il H proges-
terone (333 ng/ml T - 72, FDk, HFEIFRD T
ZHER L /-,

BE/OI72 01 HEO FRIZ3 L Eh b
A, HRT 45 EE LR EFSHBIRS & M
GEhEIAERS BRI E AR IR A R

Rz,

9. PCOSICEH L ABEMFERE
OZ I, JFHIC, b
EBEL, PAMERF, b FiE
ycta—, #HAtH, =i 0
K HAT 1 (BEVR B KAL)

AN 4L, F o7 (EEEOS TN R
(LT PCOS) (IZ& B L 72T E S D 1151 % 8
L7-DOTHET S,

FEBIE, 32%, KBS, GOPO, HE151cm, 62kg.
IFE (135%) Lok, HARERENIAEE. A EES
MT4~5MEAFZZTEHERRHL N Z &
THE S N7z, 19954512 A 5 H, AIEHIIZ TS
Sk, BEEZHIC T TENEDIEE (24 mm)
RO, TENEMEZICTVE, FENEARES
TrETLBIRRE & BT S e,

19964 1 31 H, FEHE LIHTFaErT. mif

(353) 125

JHEIZPCOTH - 7.
ZZ T, ERBEDOPCOS & TR DFAEDMELC
DWT I E R N2 3 5.

10. R515548 - FERBHE A O Fluorescence in situ
hybridization ZEDERKRSAIC DV T
ORiE#x, |h |, k& #
SRHEIA—ER, EFROHR, HARE—
s, HFELT, HARET
EART (b b ERAR

Fluorescence in situ hybridization (FISH) %13, %t
RDNA _EOFEEDOIREERY % 15 - 725818 % &G0
BT ICEARET 5 2 LR, MEtEFAMICE
DHhLYITEERLERE LTHYTBY, €4
THGHE % il Ch 5.

A, HILEHE - IMBIEIC B 5B REIZ MO
AREMEZ BT T B 72010, WA T, RO
DXB LY REROEEEIZOVWTHRE L, &
BE LT MRRIMY 238k F W, XBXUY S
BARD % 5% R DNA 7 10— 7 % Fv CFISH:
M T 7D THET 5.

11, ICSIHZ &1 B ESRBRERIC DOV T
OFHH:=, BASEE, HEEL
LRI, ILEET, TErE Rk
(> b - VA ERRAED

LEETIEICSHIZ DWW THEA DR 4TV, BEAES
HURRIZ 2 L CRERN60 %5 A 5 X H 1% -
2. L, HEORVWEMIGFAEL, SHIh
5 DI % retrospective | ZARET L 72,

x$51219954E5 H 1 HA5 12 A 31 HIZICSI % #idT
L7z165i L L7z, ZOMOZHERIZ685+257%
(Mean+S.D.) T V), ISD Z 4N 72245542 8 i
D ) % Rz K522 5E (low-group) & L 72, low-group,
normal-group D4EHG, FIEIRUI32.95%, 3295, 29/
i, 136EMITH 7.

FRINREDEy, PIE2172 pg/ml, 1788 pg/ml, 0.84 ng/ml,
1.15 ng/ml, SRRa%L, BROPOPTHid 12,448, 13218,
7618, 8.91E, FfEtkd /=) DE2 131703 pg/ml, 126.7
pg/ml (p<0.05), FRINEEDIID grade (L mature, 1.918,
2518 (p<0.05), postmature2.51H, 3.41# (p <0.05) &
Zolz, BT EEFEIZ18.7 %, 27.5%, (p<0.01),
AR1231.0%, 36.9% (p<0.05) & %> 7=

ICSIIZ BV T k% % o453 5 factor & L T tech-
nique IFHZIRF - BT OB H BT L T L RS
L7,



126 (354)

12. PRERFERFID IVF-ETAEKEICET S
]
OWFHET, FKHHE, &Kt #
FEMEL, ZHAZE, Allbt—
(FRFE A RE fi)

GHAE R 75 K5I O IVE-ET iR # RGBS L Tirid &
fTo7-.
WEHZTHIE R - 0@ e TIVF-ET % i L 72119
5 (FEHE31.2 £ 3.75%, AEHRS1.5 £400 H) (220w
T, IEEBREEOE R % 1) R (B RN
4y, 2) FEPIEE (-2 2 L — P EREHEZE ),
3) PNETATE, 4) UNEFMRE, 5) T8 Tkl o8
L, HRELRE L7
ERBOPNERE, 1)276122.7 %, 2)20%116.8 %,
3) 34061 (=4 MTIR 3065, IRETH 4 B1) 28.6 %, 4)
2560 (AT B 2 U0 kR 5 B, T #ERa S 6 B, H
A P A5 14450) 21.0 %, 5) 136 (FRREAZH L1691, 7
Y2 60)109 % T - 7z, AHEFITIREEIL, 1)48.1 %,
2)10.0%, 3)52.9%, 4)44.0%, 5)154%T, 2)H T
HEIED - 72 (p<0.01).

PR T- O ERIC X ) IVF-ET DGR I8 %
2B T EHVHH L.

13. [EEFEdT] % [KER] 2 REEXRFRIEE
SEZ TSN (823
ORRAEFER:, TEHA S, BlsER T
FEERT  (kr b - VHERARD

NEEREOHEAIC L ) LTI E 2 b ro
ZEIVER R HH EOMBESSHNTE 2, 24711
TA L BRIEIR T AR LA IZ OV T
REBEZIAF LT 7 — MZEBREE T TR
ZOFER, ANFHEBZ T L e
RERNEL, T, REBIIOWCIBRENRE
AA%  Rohe.

a3 RAE DGR % B [a] & 1358 7 o 72 AN R 12
ITOME Lz, ZORE, BEFMHICO VT, &
.61 % (Fi1A151 %), Fx$12 % (il 18 %) &, ijlhl &
[ U Td > 7z FOTHEBIEFMIIT L TOAR%K
ERATONL oL 5%, M LOMER HIT/C
DIX20%TH o 7o, RHEEIZOVWTEFA L, 0
= b= FNENER 19 % ({126 %), 2 % (Hi
[ 7 %), BFxt73 % (Hilal59 %), 94 % (Filal85 %) T
al®

NS DRI AREIESH LT ) LTUEDDH
s tBbhs.

HARTERE 41535

14, BEFEREANOT77O—F
OFEMB—Hr, md i\, xE 2%
B sr, MA oA, HARE—
ElEESE, HFRT, AARST
EARET (k¥ by —pER AR

ICSIDEWIFREHR I & > TEMERUAMEAE IS T
B iGEEA EEI A L L7z,

PR T o RIGERR, BEMERT-E CHE
RO RIS TEES F TS B LA O RER L 7ERNE
bbAADI L, FHBEGEOM, FHELAEAEN
LTWARWESIIZBWTY, HHEIARRL&ENL
THE O % UL - FHERAE L, 10EEI5T OGH
T B ENTESL, R 1 EDOFHDOAT, £
DHDEI BT BEBETORBEEIAELE LS. T
MR R R E DD H 5 & O T AE 2D
5720, KE RN O RIE TR OIREAEAL L T
Wb EbHD, FEARMIITATIIERINE OFZIAT
Uy, BERR TR, A RHIRFE: - BFTIEH
HYHIRETE D, ROMEDORVWHETFHLT,
HAERFEOAOHMTFMTHILHTES.

Z OIGHETHIE £ T2 1606 &8 2 A ITEARASH AL
LTWwa, A TEOBREICBVTIIHAEL TS
BIOIRASK . LT\ A DS, 7ok 2 EEIHES0%TH
#0055 - EIEE e E O ER
THEY, 20X %ERITHBAETITRBIITIFE
AR T OB To T b, BHEEE2 LD
AT E - 72 K R FERIEFNIZ BT OAKEHR
N T % IV TICSI 24T » T\ A (k6. 17) DT,
WIAEFNE A2 DVIRES NS,

15, AIHRELVIFENL RERTFERAWE
ICSIIC & BT
OBARE, HHEEN, fhy +
(EAIA AV AT =9 )
VI A (5 =B RBTUR 2F)

FIE B VAR 2R L, B SRR B RS A
H (ACSI) DERHEARDO NS L)1k o7 4,
P 3 N TR SR BRI L, s LT %
HWTICSI 24TV, 2 VS RERRATIR % 75 72 O Ty
5.

FEGI 11337, TR THIHOREAN=T
TAli Lo & B PASEMEERS THE T, ICSIHEAT T 3 @D
N THE &M & 1 MO AH %250 72, 7O %
FHCL, 4fICICSIR ATV, 4l L, 3z
HiL7z. 2095 1 E»ERL .
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FEB] 2 13524075, FE395% CHESEMEBIM 4 (R
ExRI L, BHAR T RN iR 720 A TH
Mgz & Lz, 21ERIPL, 19IZICSI 24772,
MASZAE L2720, AEAIREHEL, For 4%
Btk 3MERMBR L. 209 b LEFER L.

RAEAS RS % (ICSTRT) O -EBIRITER 1, 2
LB 1% THorz. NTIEERED O ORETE 7z
ICSIZ, BAZEVHIERSTIE 22 & D BEAER AT IZA
ThbLEDbLNS.

16. & THFIVFEMEE (Oocyte actirating
substance in sperm: OASIS) DIEEEM DA
EICBAT 2%

OmwEoA&, W i\, xEF %
EHA—EE, BRI, ARE—
EEsE, HFLET, ARET
GARET (¥ b —iElm ARD

ICSIA DI F-DFEHALE B X OZHEILERA
SENTWAIITEMLEL VE L, SHICRESRH
DFEFRIIE Y, COHZIHBTFLOHHEL TS
Y (OASIS) 2%, JIMIZI/EHL Twa 2 &
ERAIZI99SERFETHER L. 4RFEAIZIZO
OASIS DFEFF MDA EEIZR L TEEEEIT- 72D T,
FORHRIIOVTIHRET S,

7 8 ¥ % PBS Tk, % 8 ~ 10X 106/ml
ISHREEL, CoRToERERRE L. E
I C607E% 1300 g, 105ELoREL 72, Lif%
4C, 60%7100,000 g TalLoMHEL, €0 LiF 2 HRIK
L7z, COLEER10pld7z0EF5EGERD L)
PHEEL, <7 ADA) N, B)IFEANIZS ~10
pliEALZ.

A, BIZBBEHLEIZ62%, 0% THo72. A
2B APHOEDEI A 1 PHTT3 %, 2PHT21 %,
3PHLLEIZ6%TH -7z,

OASIS IS FEFFEMED T 2 EATHIBF L 72,

17. BRI S S OB FHREROFIMEEICET S
HBERRR R
Ol i, A& 2, RHER—HER
BIEEX, HPEOA, 1TAE—
rlkEE, PR, AN
[EEN (¥ b —pER AR

JEFE VIS REDRI 40 B CIIFEREIIE E T, &5
18910 %I BT ECHRELTwA, b L, FiE
HERAAAKE TR~ TSR~ &S ThE
EARE L AU, BEREMUERTEOK ISR

(355) 127

THUREMASEAFTE L. SMFkA I, Zomicxt
L CHREEREITo 72,
YTVADEREYIT S, THXFIURXL
27 —¥EEGEAEPBSHTE vty FTEIZCL
(4°C) Z DMK 33°C, 2045, 100[E1/5HR% L 72,
ATCIZTELIZERYy T 1 7 LA s L, #E
L7z, ZOLE#E#3,000mpm, 54, ml08ELA. 2
OB FE R % 10% FCS, 7 KL+ ¥, V7 KL
F1) V&I L 7B (HamEF-12) N FRFlE S &
337C, COBFAEgRN TR L7z
3HMEROHK, TRIZHEHE LtV M) filgok
IO ERO L 2 LT a7, MEH
FHBD /A NORE RO N o 72708, #
IR T-HIR O — AT ~NERE TS 2 EAHERT
=

FifHfle, BX OB TR CREEIMEL LRSS
PEIERE THEIC BT A ITRDO W HEEAVRIE S 7.

18. ASFREE X 7 EF3MICEAT 34851
OEMEE, AKMHE, AE #
=MAZE, dllx— (F ) A E )

WS R I ARIERI O, AFSHIA A 27 % AT
L, ZOFREERE L7z,

FENHEE FRICKRE L, MRS 2172142
BlDH B, ZO%182 B LI SRk TR % 1
BLz6sPlZ R E Lz, BBAEEOEMIZIZ
AFSHIAEA 7 ZH L7z,

R OFHERL30.85%, UBWZ E TOFEA
R X441 D H Th o 72, EHESEHMARITR, TP
755 B CIERADSRIL L7z, fHRICE - iR #EEE
L CIVF-ETA%25JER, HEIRFES 2 LR CORFRES
BASA0ERITH - 72, FaA A 2 7ILIVE-ETHER THY
BRHAATIT 2461107, JEHEZ T 73100+
100CH 1), FFITIRERITI272+£90, 3.6+68T
Hotz.

BAEPUEAE xS B ARSHIAS A 2 T2 & A FEA,
EITIE A A I T, HEIRHEO L CHH
LEZ b,

19. BIRVIIEEREFRTTR DIIREDIRET
—mRERERBENICE N T—
Ol %, SiiEs, BERT
AR 1, ERENAS, R X
o Boh &G (RERKPERR)

SEAE, PN BHSEAITRE 12T L ORI S &
(SSG) 72 LI & A RESEE MINE FBLB AT AT HAT S
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TETWS., HBRTIE, INEBLEMEMERRIITRK
3L WAREEEBNC AT LT, JIEBEMEOUE
B LT, SSGEHMATL T& 7z, 4Alul, ZDIHEH

BEWRET 5.
PREBLE O 3 A ANEREF XT3 A SSG DIEER) R
WZoWTHEFL7-.

19934F 8 H ~ 1995412 A |2 SSG % itifT L 7= 68
D9 b, SSGHEATHIIC T EIIE & ARA (HSG) 12T
MHIEBETE SR SR, FORLRE L 3E
HILL ERE L T S IFIRT L % WEESETEAEEAER] 16
Bl L. KL X B FEOHEIX, SSGHE
1715 4 TEA LA ZHEAR U 72 REB0 % SRR & L7z,

1661H 6 BIASIEIR L, ZDEERIZ37S5%TH -7,

HSG |2 THIE BB MR IR AR L 2 WERIIC
L, EBEEOSEY HIE L72SSGIZHHT
HbHT LN EINT.

20. ERMEREFEFM & 51T U - 3EE RN TR EE
&4 5 Wi atypical polypoid adenomyoma @
BRRAVRRET

O#E 1, FfHE, REOfE
aise s, HPESE, WEHET
Wt (REAR K RER)

BETEBICUETEEHEE S 5 VI TFERE
R — T ORRRZIN T8 RfF Tl 217 o 7R
BRI, REMEENZR S, ZOBROBRKRE
WA B L 7.

FRER T AT 5 72 142509 11961 (83.8 %) 13FiF
FRRET, 751 (4.9 %) |\ ZFE5E B TE i iE (bizarre 2 1,
cellular 5 %), 1% (0.7 %) |2 FiEFHAMEA R S L7z,
F 72 FEARER ) — 7O H T atypical polypoid adeno-
myoma (APA) 13 4 Bl TH o7, TOHT, bizarre
leiomyoma @ 1 Bil{&, #IANEHETR 1520 H IS FFEE I
BT 24T, HEEIITFESETH - 7228
SRR ARE % & 3 BRSO L, 2R %
BTwah. —F, APAOH® 2 BllE, FMEIZEHIC
FEANBIEOZHAE SN, EREED 4~ 6 H P
BICTEMBEMETo 72,

PE& Y, FEmBIRTEAES: T Ok - 5,
APA TOTERBEBOHRAIMER SN, Skt
VBWETHDL I LATRENT.

HARIT&RE 41535

21. DREE T EALHMIC L ZEERETD 2 FEHI
OHF %, 4ABA, =8 @
R, HREFIR, ABET
FKBLS, MREEATER, THE 8K
SR (N K KER

BT OB AL DOE A & 72 5 T REMEILIEL
CREBH#EN TV, IR REREAZBANIC & 2R
MR &% 2 SNz 2 ER 2 HE L ZOMES 7
RN

2B & B A2, YR T O YRBE AR B E AL A &
SHAUSN BRI OB AL H O, 4ERORNEE E
FRIYRE 2B L7z, SEG] 1 (6%) (3 2 %I IE
ikt L7z, MERESTHT R Ik, MHBEIOINES X
UINE DL 24, IR O RKIEE L O SIKES
& OREEHREDT. FER 2 287%) 1 7 AR
ElEsE % fidT L7227, BB RO BERS L IF
IR DI 2 /s, AR 0 P o 2 B 2
HaFO. AERETEILEPEIRIEIC T 1 E D
YRR A A 72 D A CHREHATIC X 2 PH B R B v
BEELTVLEELLNT.

AR OFER) Al L, SIEEFEREAL AT IS L oM
LOFERE, WHER IR Y R IR L E O L F 5 L R
HPATELA & B o ANEES 133 5 B O I g
ROEREV = HE# L.

22. b FEPR&FIGFBP-1, IGFBP-3 & ZDESH
ORI AT, HAPHE—ER, fBHmZ
WEEEE, =IEE  (ROEKER

Insulin-like growth factor (IGF) DYIRZE#IZ BT 5
e 2 S AT B 72, IR O IGF binding pro-
tein-1 IGFBP-1) B & 'IGFBP-3 £ A 71 {1 K, §Hi
BEILRE & OBIEIZ DWW THEGRT L 72,

PERTIC L ATLRF 15SBI e R e L, Hobs
FEDOTRINEE (ZIHRZiE % $RAL, IR Marrs & O3 4H12 &
D EFA L 72, SR R O estradiol-17 3 (E2), proges-
terone (P4), androstendione (A) % RIA T, IGFBP-1ii
% ELISA {2 CifllE L, IGFBP-3 % Western blotting |Z
LR L7,

YRR IGFBP-1 3By, Ps & AT (p<0.05) % IED
MR ZR L72AS, AL EHBEEZRS ah o/, I
FIGFBP-LIZBAIICTIEAE p<0.0D) IZ&H <, —
7, IGFBP-3IBFLEEASHEC IHEV A L7z,
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