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DRfE A REe T b S UPMIRE L, Zh A HTr
R T b 5 BRI - MR, SR X N B
MELZHBELZRT., ZONROBELTELT,
gonadotropin releasing hormone (GnRH)—I' 7 F b
DEVIZES>THRE SN THE Z L 3EMDOHEET
& %. —7%, primordial follicle#* 5 preantral follicle
T TOMEER, tabs, IFFio¥yic
KAF L W RE O YRRE R H 12 D\ Tidblack box
DHENSTIREETH - 7-, L2 L, BEDH 14
WD ZOHEANDIGAIE, ZOMEIZSLIOR
EYTODH 5. kK, IRERE TR GHIED R
B - AL E WD A ST ST E 2248, EE, 9N
MiBan b DY 7 F I Z 0RO R - 1t
ICKELHEL 5 A, MR & 2 A (- IR R
BEEHBEL TS LOMAEELA TS, KRBT
RBAEE TOMREL Y2 - L, ZOBKRBHAAND
AEEMEIC DV T S il 7y,

1 JdF N bOEKEY - FEEHRTF
VIR ZRRZ DWW TIZE DD RFE AN S 5 6 D
O, —fEENZIE, WEE—RBO AN Y B
F N7 & D % primordial follicle (B#&0IRE) , A1k
L7-flila, §abbBaEMicBHEh-E0
% primary follicle (—X8ifa) , Zhh2~3RELL, &
FH DB & DN SRR R & - B &

O % secondary follicle (. k¥PfE) , ZhbLl LIZZE
L2800, FEIENER A TOENED
% preantral follicle (FTRIRYRRE) , YIREREL R X h
7= & O % antral follicle (FZiRPFfE) & FE&RD,

PR BIEAREL AT B L, IF F bub vk
fFEIC, BAMIZRBEL TWB LI ICAZ I
L, IF PP ICRFLTRET AL IZS
FBZEenTES. EOBRBEM»LITF F o ik
TFEP LI FIZDNTR, ShB#RO»BH LT
ATh 5%, IFIZART &S ZHR A 5 preantral
stageDEHEZEZ DN YDES>TH 5.

FSH receptorD ¥ B & 5 V3G AN D i
5, IFF b ¥ IREMORGHR B4 5 &
W HENRFETE LS50S, FSH receptor?d BB
BB 2 MO Tl FOBRB TORB 8%
LTWaDidZhengb Th A5, HEDL Mkt
3 FSH receptor mRNA® R B % in situ hybridization
TR LTWBE T =210k 5 L2, JREMs 2~
3/&Dsecondary follicleDBFHAIZ BRIZ R B & 20 Ty
5., L”2L, —J%, FSHreceptork D&EAMH» 5D
BETCid, YA BIE R D preantral stage»* 5 FSH
LORBAVRED LR, XKBIZZTO/AMUSHL k5
ZEeME IR TWAEY, $hbE, FSH receptor
messageD FHLA, E 5 ICFSHIRGFIICRK DL &
BEALVWKITH B,

19904F-> 5 9241243 Tk bFSH - LH receptor®
rsua—= v IRk Eh, ZODNARSI» 57 3 )
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BEEPHE B 57/, ZD%, & PFSH - LH
receptoriZff 4 Omutation B3 FET 5 Z & A &
hTnwadd, 74v5Y FATRD?577566%HD
WHOY by UHRF I VIZERL 2mutation T,
receptor ED189FHD T I VM T 7=V 523
VICERLTED, Ok EHAATIZFSH recep-
torDGHEAL A REE S, IR RE DI, AN
AH%E, PiEART. 2O &S RAEFOIIR Iz
preantral stage & TOYIAIED 5N BHDT, & T
BZoOEMHETEITFF Fe U IERFEHICRE T
BELIENS,

JKIZ, FSHreceptor/ w272 bv7 AIZKIT S
PR E, S, IF F b o ¥R - RGO
e A2 RRET T2 &0 FEAE L 605, FSH re-
ceptor/ v 7 7Y b A TR, IIRIIIEL, A
HEThh, ZOIRKEFEEATAS L, preantral
stageEx TORFITZBDONEH, ZhLEIZEEL
ZIaidEES S hny, 72, GnRHOBIEZFOR
HIZ X DFSHA 2 L 4rilk & i sV hpg/hpg mutant
%7 2 T ¢ preantral stage ¥ TOIRIFRE XA SN 5.
$bb, ¥ AT épreantral stage E TOYINIRE
IZIZFSHIZBHEDREFTIE B WZ L 2R LT 5,

B, RIBARLITF F oY BWOEKT L
SCID/hpg~ 7 Z DE AR Tz b b IIRMREE
Wi 55T, & OYIIIRERE % ex vivo THRGT
LE#gEREIhTnwa?, ZOoREIZKS L,
FSH#Z 5 U WA, TR 2Rs o B
FTLARD M A, FSHIE % 17 5 &Lantral
stageE TORENED LN TS,

Pl R7=kS 55— 25 6% % T, FSH recep-
torDREIE 5 D FOBE » Gl oh b2, FEEFE
IZFSHIRTFMEIZRE L T DId d 5D LI OB
T, RidDpreantral stageh b &EA LN B,

FSH & 3 A Testrogen & St E - FRI A Ha kg
BCEEZZLI3LHSEN TS, estrogen re-
ceptor!Zid a & f D2MHMFE SN THD , estro-
genreceptora / v 2 7% by 22k T BYIHIRE
IZDOWTATABE, K& LHMMEDcystic follicle
ARDHONDONEEMT, BEIMREIEDL L VED
O, FEAKCEHERED S hin, L,
YRR ERORMABIE E N 59, —F, estrogen
receptor 3 / v 7 7 by Ak BYINARE IS
DWTIE, adult¥ ' X Tldwild typek T & A L ZE%
AW A, immature~ 7 X EEPEIRRIG L T HoBg
F5E, oy TI by ZATREERESSEL,
FBEZLINE A 2 B Bl5 M 5¥, Puso aromatase /

PIBiaREEE A 5

HAMERRE 45%3%5

7YY RCEY BIEREICOVTORET
1%, antralstageZ TOREF L2»@ED LT, RIFD
DO EL PRI T, BEARKIZEED 5hin
ZENREBE TR TAEY,

PLED & 512, antral follicle AR DINERE & &
OHIMZIZFSHD AR G F TR b a sy v AEE &
Abhs,

2 MHAMRREE

primordial ~preantral follicle & T D #HINHE R
H, T4abbIF F o VIHREHOBHORE
BRI 2BFICE > THBI SN THEDTH S S
h. ThEBEATIFERO—DL LT, ¥yl
RELUTHWBBIET, 50 ZOBETEBRIZD
WTRETT 2 HENET OIS, BAEZTOHEE
FLHEOAMITHS, P> TE, FTHREF
<, FHRIREOBRE» 68 oh b & DI, stem
cell factor (SCF) DLV £ 7 & —Th 5ckitTH 5. D
W, TGF-B 7 7 3 Y) —IZJ& ¥ % growth differentia-
tion factor-9 (GDF-9) ¥ & U'e-myc, % D% macroph-
age colony-stimulating factor (M-CSF)D L + 7° 4 —
ThbcimshE EORBVED LN TS, —F, ¥
Kz, SITOBIZTFRBUIIFELL T, R
T BRI L U TSR S M B A 5 SCFD Fé B
MRE TR 5N B, DUy Tmullerian inhibitory sub-
stance (MIS), c-myc, ZD#%M-CSF7s & DRI
Hohb,

Pk, UNREOMEE, Rlllar oDy 7 F
ARSI AED G TE 2, S5H, Ih6D
VOFAH, ELIZYIOIRREIC BT, HE
BZEBRKBIZHOMIEDDDOH S,

ckitB{Z I BE 4 & OWmutantv ™ X Tid, &
I, AFEMaXE, PEE2RTH, ZOREDRFFA
idgerm cellDHHEA 2 L WIHIIERBARIC L B Z
LMWL MCEh TS, —J, ckitDligandTsh
5SCR#ETIZHE % ¢ OSImutant v 7 2 IZHWT
&, [ERkIZgerm cellighil & WIHHYNRE R & 1< B 4 32
B, RELxnBZEDNRENTNBO, w7 ZPRH
1251 5SCF, ckitORBIZOWTRETT5 &,
SCFid w1 a0 Sk M8 6 h b, —7,
c-kitiprimordial ~secondary follicle D I Z D A
RHoh, TO%, YaEEK S 2 EIC IS FENEH
falz @B oh 5. ckitDREREAHFREMNICIET S
Pickithith, ACK2% 44 H» 6 4%12HH % Tk
H#5% % &, primary follicle A& DYINARE HiE2
Hohuy, ACK2A A Y H» 54 #%4H B £ T
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| Early follicular growth | Frarany
|\ ' _/
Y Y
(2 F b oy IRt R (27 F r o ¢ kIR
o)) c-kit GDF9 EGF/TGF-« FAK activin EGF-R
c-myc c-fims FLT3 activin‘R IGF
GLUT-1 PDGF-Ra E-R IL-1
PR fEWIRE  SCF MIS EGF/TGF-« FSH'R P450arom bFGF PR PGS2
c-myc  M-CSF E-R IGF-1,1I VEGF IL-1 tPA, MMP
NGF:R AR activin, inhibin IGFBP  TNF-a collagenase
e LH-R P450scc  IGF-1 P-R
E-R P45017«  activin, inhibin*R TNF-a
3-8HSD

X1. YRaREHEIZBIE ¥ 5 KT OB (5T RBF

B LT%, [#icprimary stage &N DYIfRE I3
Avohkgn, Lhl, HEYH 2R ERKIZHZ
TOHRE TIIIREEOHEDRITBE L.,
F4DHREHAZREL T, ckitDEMHELAEE L
BRI GEICRET L 7R, S981IBREE LT, &
< DR 5 #17= IR D c-kitD TG PEL A AEIR KaD
WL ZOBOIRREEF 4+ XE L T\ 5 Z LA
koW, ZO%, INRSHER R T O K 2
5 NZRBERIZ BV T & ckitD B AL A FH O T
Thb., ZITEATNEME, BIBRAELD I
PR T3 c kit IIMIRZIC D ARBL L T 3128
bbb, ZOHENRVIKEAD L% 63, I
JRFEEEZLHELTWEILTHS, Tihb
5, ckitDEMEILIZE] E k00T, IRMias & MR
NASPDY T FIMREEINTHNEILENELS
hd, Z20—2LLT, BAFHEZED T50H0
GDF9T» 5. #BE, ACK2%2#513 &, Skt
5 GDF9DRBINHET 5.
GDF9I3ZTGF-3 2 —/3—7 7 3 ) —IZ@L, ¥
2 TIRIE RN % BR < § X T OB D I R
LTWBZERBEXNTWSBY, —F, % Fi
B TIZE I D EEFE A & BRI GDF-9 mRNA
DRBMVADON B, GIFHBLENICEA LN
LTIy bIIBIZH T 5GDF-9DRBE RT3

&, FAGYNRE % B4 < primary follicle ARE D YIIZ GDF-
IEHDFIENEDSENSE, GDF9/ v o T7w b~y
A TiE, primary follicle IFEDINRaREE 34 6§,
TETHBZEBNRENTNBY, ZZT, J)av¥
+ PGDF9%EMER L , follicle culturelZ¥RM L C,
ZTOEPER DR ERETT 5 L, GDFIZ & b Il
FIREEICMATS. L2»E, GDF9LFSHO I
RIS & 0 ERBELED b h B, BRI R
FEIZ 3T 325512, [*H] thymidine uptake #
BEICKREIT 2 L, GDF-ORMIC & 0 RIS
uptake S EMI$ %19,

PEDZ s, JIMIREIZ B 5 ckitDiE Mk
&0, Ui»5GDFIAPEA X h, Z DGDF-9IL Kk
REHa R & Iifa R B AR 5 E2 605, 2
DFF, filf & - RS & OSCFEEE A, &
SIZckitD WM b 2 RET 52 LItk - T, —Be
PR B I IE A » B L ELONS,

RUIIRRE IS 5§ 5 2R FI2OWT, 20
HATALET 2 —Ilk>THE - BELAZEDT
3. FSHEGEALBR L 77 —I12fEA L,
GDF9%5 Eld v v/ AL A= v F—¥RL & T
A — 28BS, SCF- M-CSFD V27 & —i3& 4
ckit * cfmsTHD, FuL vyFF—+¥RIL LT 42—
I NS, EE, FuLy - — NI
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1. GEA&BRRL v 72 - IC/EAT AT
FSH, LH
2, vV /AVvA =R ¥RV E T4 - ICREAETAET
GDF-9, MIS, activin, inhibin, TGF-3
3. FurryEF—¥RIL T2 - IZHATART
SCF(ckit), M-CSF(cfms) , PDGF, NGF, EGF, TGF-«, IGF-1, IGF-11, bFGF

4, FA A4V L ETE-RIL T2 - ICHATEAT

GH, IL-1, IL-6, PRL
5 AZ7ad Fredg=FZ iY==

estrogen, progesterone, androgen, glucocorticoid

DG - b - ¥ FREICEE L RE A R
ZEMNBEMEESTWS, 22T, INTHRMIC
RET2F0s - EENEAT 2BIZ RIS
ONWTKREH AT Z A, 72DV TIE
PDGFR«, IGF-1R, FAKZ EDRBEA S BBH 6 R
7=, —7#, BRI TIZPDGFRe % REL T
B, Zhozi Ll FREEfaED sy 7L
EENIARE ICHELRH &R LT HE
PR 7219,

3 BEANDRH

Zh S HIHAYIRLR E 2B 3 B WP D ERIR A\ D it
IZWTE R L,

1, HEIINERE LS ICH T B UINERLETT
ZHI L U IR O S RTEORAND B A
Eibhb, MO BSERT, B, 2080
O BNHISIRKATRT LI B HENEL 6B,

| OVARIAN TISSUE BANK

¥ U v,

Orthotopic Heterotopic Follicle
Transplant Transplant Isolation
Resumption ’Autogra.ft {Xenograft In vitro
of Cyclicity Growth

@ Egg retr‘i;al I @

Conception I

‘ In Vitro Fertilization

[X12. YIRMIRED BRERTF & T DB OB R 5k
(K. Oktay, et al., Fertil Steril, 69:1-7, 1998)

AR 22D, IR A EArMEIcRERE L | B
BOHERE - UIFRRBOEM L & & I HRITIR % %4
5HETHBH, EH EOMEN LW, hit2K%
RVHICEWBA, BRArMEICEE L, SRRRE £
B =tk, BRINERASZHEL, — RS/
MLT, MaRER, RMETV, BARKT A
HLEEAOND A, BREEHYIFEMT 3 H kIS WA
KR E&A TS, L Ein vivolZ B\ TYRRE R
BT 2 HETH 55, ¥, o0 E 7yHEL
TRIFE L 2854E, invitrolZJanREB {2 L, kit
ZEETOIOHENREZEIOND. ZOFHEIZ, vivoT
YRR E 2ME 1L L 7= & & £ 5 fL B premature ovarian
failure (POF) DERlZ EADIEHEEZ 6N 5. B
BOHE wvivoh 6 vitroNIa £ L T, SfERiE
RAB T EMAREL B, K, OktayHidk bR
BEARE 2 BAS TR AR R I IR RE D F R 4 220 7=
JEGIAZME L THN®, 5%, 29 LERkANER
ft32LEAONEA, ZORKISIE, ROV
IR EOMROERESNETH 3.

%, M-CSFOUERE - PRIR~DB5 & 2D
ERERIGHIC DWW THEIT§ 5. M-CSFid% 1 ®85kDa
ORERET, vou 77—V RaiHMaicfERHL
T, TOLRLHEMAIRET 2R T LTRE, [
EENTH, ZO%, WAL HEMaD
HMUEEAER A E SR EERHER T2 Z L6 2
Lo TE7,

IE# &M-CSFO ¥ B % X < op/op mutantv 7 2 T
3, RSB VIRFIRES/ENZ E XS Ty
5. ZOFRRDO—21ZiF, ~T oA kI It
RENEL , PIIBSENZ EBETORE. Z0
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Diagnosis and Treatment of Obstructive Azoospermia : Reanastomosis

in the Era of Assisted Reproductive Technology

Tadashi Matsuda

Department of Urology, Kansai Medical University,
Moriguchi 570-8507, Japan

Obstructive azoospermia is caused by vasectomy, vas deferens injury at childhood inguinal herniorrhaphy,
epididymitis, or unknown etiology. The majority of obstruction with unknown etiology are epididymal obstruc-
tion. Patients with obstructive azoospermia can restore their fertility by microsurgical seminal tract reanastomosis.
From our experiences, sperm appeared postoperatively in 88% of 35 post-vasectomy patients, in 84% of 19 post-
herniorrhaphy patients after adding ipsilateral epididymovasostomy in 7 of them, and in 85% of 34 patients with
epididymal obstruction. Natural conception was achieved in 37%, 35% and 41%, respectively. Seminal tract
reanastomosis is a useful treatment modality for obstructive azoospermia even in the era of assisted reproduc-

tive technology.

Key words: obstructive azoospermia, seminal tract reanastomosis, vasovasostomy, epididymovasostomy

(Jpn J Fertil Steril 45:185-189 2000)
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PCOSIZHW T, Ifiiiy 7 F v k5 K U0laiE L 7 F
VIRE D ILERRGT & 17 - 72,

MHE&kHLVHE

1 3 R

A wEEERDTIERARRM2HE T 5mA
(n=7) # IEHBEE L, PCOSHHIZHAPERARIER S
BN PEINBLAE (R T S HE (D H AR % Q LHA
fft, FSHIEHQM S E L BHatIng) 4 /-
L2/ AL BV ViRE A T & T WARER
(n=8) L L 7. MEOMELEERUIRT.

2 HBRGFNE

IEHREE, PCOSO/NIIRBIRRE 2 & /& L JiiaiE s
10mmAT O & L, FENBE, TEHE, 1
ESEE L B B\ I3 BAPEINSLAESS O T iF SRR

PCOSEFZENIFEL 7 F » LUlafkL 75

HAUERE 45%3%

KA L 7. &7, PCOSHEZ, MEMEHE TUNRAL
AR LB R 2 BRI L 72, RIRERIUE 3 X TO/H
DAl % 57 L ThEfT L 7=,

3 REBRMITE

FHi H O b 5 Hh OEBERFICERIL L, &
Do HE(250X g S5 RIMEA RN L 72, &7z, 22
~24GD gt THMRaZER L YR Haik & 5| L Clalkkic s
DR EEEBRIL 7o, IERBFO RIS T
YIRE O & DD AT, PCOSTI# B fE D Iia 2 K2k
Jifla L L7z, SRS 13T & 2 2 RO iR
A& 2 HF & 08T, 8o REIZIERE T
—80°C THAEIRIT L 7.

4 RFEHE
Btk & iR T CR##% , ELISAIEICZ X D IRLE %
WE LS4 DOWREAMFEL~, (& FLeptinfllE+
b <JIMRO>)

5 HEEHLIE

B oNi-7 — &2 ORI Mann-Whitney's U testiZ
FORREL, fERE0.05KMmM4E S > THEEHEL
e,

1 WHROME
A fiy BMI LH E: FRPEATEY
"°:=t;°’ 34.4+52 21.8+3.4 1.83£0.72 100.0£58.8 0.51%+0.36
Pfgs 30.6+2.8 93.0+4.0 1244523 4374125 0824041
P 0.096 0.566 0.0001 0.020 0.153
(ng/ml) (ng/ml)
11 O 10
10 4 9.
9 -
o 8 8 -
: 7
Lz 6+ OO O
7 . 6
il O
% 4 5 -
| p=0.0011 i p=0.0117
2 r=0.898 r=0.851
1 T Q T T T T T T T i 3 L T T T g T T T T 1 3 T T T T T T T T T T v T T 1
3 4 5 6 i 8 9 10 11 12 13 i 2 3 4 5 6 8
L 7F (ng/mi) MWy 7+ (og/ml
PCOS Control

M1 iy 7 v RE LSl L 7T IRE O MM




FEI29-7 A1 H

] R

1 MELTFURELRREL 77 RBREOHEEA

BALR (IX1)

Yk L 7 F Y IREICET A MELY T F Y IRED
HIRRMGRARET LA, 3V bo— LB CIZHBRE
730.851(p=0.0012) T& - =D =% L, PCOSH Tik
FHRE R 5 A30.898 (p=0.0011) T& - 7=. YilaikL 7+
VIRELMELY TF VBB, 3V bu—LBfE
PCOSEHIZBWTHIZHRE CHWHEMAAT I L
MG hE 5Tz,

2 MEL7F 2 RE(X2)
IEREBOME Y 7' F » §%134.394+1.846ng/mlic
LU, PCOSHOMMEL 7F v REi36.062+
2.720ng/mICPCOSH T, 2BfRICHREAZD &
#1572 (p=0.247) .

(ng/ml) p=0.247

14.0
120
100
8.0 -
-
401
2.0 <4

0

N SNE =3

R fta

T T
PCOS Control

X2 IMiEL 7F REO R

3 SRREEL 7T iR (X3)
IERBFOIfa L 7' F v ##5136.163£2.104ng/ml
ThHo7=DIZx L, PCOSH Tid5.556+2.537ng/ml

(ng/ml) p=0.643
10.0 + ©
oo
i ]
T |
v d
Z 5.0
v .
N @)
1.0 Q .
PCOS Control

X3 ik L 7 F v RE O gk

(199) 21

T, PCOSBE TR\ &R L2248, 2 BRI
BHBEL DD L2 57 (p=0.643).

4 BEELSFURE/MEL S FRER(X4)

GCIlZH ¥ 2 ERF & LT, Yilais & CH#E»
BFohiNn, FLADOLTF VIBENT Y A % L
T57728, YlaL 7 F ViREEME LY 7 F VIRE T
BRL -l ERET L. IEWBFTIE, 1.476£0.299T
H > 7=DIZK LPCOSEETI20.912+0.264 TH b |, fi
FRE120.0038 TH - 72, ZHUZL D, PCOSEEZ H51»
THRa L 7 F VIRE/ME L 7F Y IRE AR
N Z AL 72,

p=0.0038
2.0

13{ ﬁL

1.6

1.4

1.2 7 —é}—-

1.0 H

0.8
0.6
0.4
02

VRN THE\EEES

O

T T
PCOS Control

X4 Ofawg/iE Yy 7 F

% =

PCOSE L TFVIZT 5 ZhE CORETIE,
MmELY 7 F v L RHEIICBT 2854 % <, PCOS
ICEWTEY 7F V PERICER LTS ET3
WEOR @EELAREZADEOVETIHEY
h0, gLESERBIESATHEY, BED
EZh, MEV7F ViREIHREBEHRIZEL > THE
EhpbAhhchTkb, BHAPCOSKER % xt
RLELULAEBRETIIEMKIZX 2biashHEL 57289,
PCOSARDIRRERA KM L T3 LidF 212K W0,
72, KIOPCOSH ADIEAHF£1310~20% &
FRKIZHAREL , IBSic& 3L 7 F VIBREORD %
2T 5728, SRIOKRE TIZBMIA26.5LL T DIk
MR E & Xt g & L7z,

PCOSD 5 B A RIZINEIE B A H D, 2D
IO BT 5 Fific & > T, PCOSOKLE Y
RELBEE CABRVINABELO NS, 202k
5 PCOSOBEMNINERFIZEHFEL, LrdZ
IO, & 0 BRI & IRRe ALK
THILENEALNS, PCOSELTFVIZEL,
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PHETEIZ DWW TORGIIRZRE X TH 6T, 5
[IF 4%, MEEIEICEHLEADL T F ViR
BARREL . ZO%, IELY 7F Uy REL LU
Uik L 7 F VRS IZPCOSE T Y b u— LTt
ICHEELROT, LIk G 7 F v iR
WERGI L& Z 5, PCOSEHZB W THBIZEK L
EVWIRERE G-
SRlORETOIGE E LT, in vitroD GCH; 38 F2ERk89)
DR SEPCOSTIE, ML 7F UV iREH 50 iE
& IZUIlEiE L 7 F VIR AR A & e SR
IZh->TWB 722, ZOIRREHEZHHIL T 50
TRt EZ LHrL, ERiTMwEs L0
Ry 7 F VIBEICIIERE 2RO, £72PCOS
TiRYIE T L 7 F v OIS 3 M 2
WLTEL B AL LAKMARLEZ, Doz L
75, PCOSTOINMBNEITD v 7 F v BEAE S MA
Z DRI Db o> TV B Al g IRk < , PCOST
BGCOL 7 F 7 il Pl iddifa~o v 7+ »
EEMIC T AR 5 T AR E 2 Shi-.

SHIIERERIGF-IRE L L 7+ ¥ LORE R
PCOSEBEDGCHBERE L AN LRI AT T h
5.

K X O BT I3F 440 H AL F 2l e
BOWTRELL.
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A Comparative Study between Serum Leptin and
Follicular Fluid Leptin Levels in Women with Polycystic Ovary Syndrome

Hiromitsu Yuki, Takashi Murakami, Tadashi Watanabe,
Rei Yokomizo, Kunihiro Okamura and Akira Yajima

Department of Obsterics and Gynecology, School of Medicine,
Tohoku University, Sendai 980-0872, Japan

This study was conducted to assess the leptin concentrations of serum and follicular fluid (FF) in anovulatory
women with polycystic ovary syndrome (PCOS). Control women(n=7) were not obese (BMI=26.5), had normal
menstrual cycle, but no endocrinological diseases. Non-obese PCOS patients (n=8) were diagnosed by LH el-
evation, ammenorrhea, and ultrasonographic PCO. After we obtained their informed consent, blood samples
and FF were obtained during operations. Both serum and FF leptin concentrations were measured by ELISA.
1) A strongly positive correlation was seen between serum and FF leptin concentrations in both groups.

2) Serum and FF leptin concentrations were not different between the control and PCOS groups. 3) The ratio of
leptin concentration of FF to serum leptin concentration was significantly lower in the PCOS group. These
results indicate that FF leptin concentration relative to serum level significantly decreased in the PCOS group.
Our results suggest that a high leptin level in follicular fluid does not contribute to the pathogenesis of PCOS
and that there is an unbalanced state of serum-FF leptin concentration in PCOS. In conclusion, PCOS ovarian
granulosa cells may produce less leptin than the normal level, or the leptin transport capacity may be lower in
women with PCOS.
Key word: polycystic ovary syndrome (PCOS), serum leptin, follicular leptin

(Jpn J Fertil Steril 45:197-201 2000)
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Clinical Effect and Change in Bone Mineral Density by Long-term,

Low-dose Danazol in Women with Endometriosis

E WA W R

Tomoko ADACHI Aya SHIONOIRI

A O OH O P I

Rie SAITO Hiroaki OHTA
HOR & IR B A

Department of Obstetrics and Gynecology,
Tokyo Women's Medical University, Tokyo 162-8666, Japan

TENESE (LUT, ABE) o3 2 {EHE &+ U — L RIIEEOBRSI R & BBEAOREL B
L7z, RWBBICRIR A/ TUELL LT - 2 BF I 1500T, BHRBRMGIEEEI228~46K TH - 72. 15HD
WERIE, 3l T E2RBONEE T, B D120 TSIRAFETR, YIBF 5 2 v — b a7 (i
FHOADE3F) , ARMEEMSRIEITH 72, (KARL -V — L E#FSEE LT, 400mg/H4ERM
200mg/ H4:EM %, 100mg/H &/ LU 72, BEEEALFELL L7z 5 72 £ B O (27.18.8 7 H,M+SD)
12, IR E B K UDEXAKEIC & B BHEADBHEEARE L 72, T XTOEGICEBEIZILD
&35 ARICHEE T 2EERER DA F 2138 422D, WEERZOMEIZ L, -7, AR, #4
Akt e, 1L AL DREFT20~40B ORI L & 5 7. E2314944+90.3pg/mlE &, 72 b 25
v v (THEIEEHIBH, freeTidE < , SHBGIEME #/R U 72, B % IS EF-#h D 1 # 0 FE41E % 100
%e LTEHETBE, 101.32103% EEVEEZMER L2, L&D, RADKHE Y -V —LiB#Eid
R TREMMNE L, GnRHalGHR & B4 D MHPE:, free TR TH D, EVEEESHER X -,

F—T—F EHRY TV - LREGE, TENBE, b LrEey, BEE

( HARIER S 45:203-210 2000)

¥

TENBRE, FERGAE I EREE D MR
L, a0 @micL, AREED L35
REREPHER S, RBED S = DOEBE AfE 45 %
I, BERE LU, X bay ViIREHOKEER
ThodIll, BAMICIREBENEREETENI &2
b, FLEVEEESE BIRETEREL V. F
7z, MEDOEHEETROFEEL & {10, HEMKR
BTHARFH 21T Z &g b, Hx D%

il

Bl U 7=k % feat & L 1Z3HE L Tt > T\
DBBKRTH B, —H, AEBIITENEHEL L, B
%, BRAEbTLIELITED b, &<, ¥
REFLLBEWLHEIZE 5T, &R AR EE
IANOHIBPRE MBI ETE LS LVRET
H BN, HERDFILE Y FERIHERED A TIZR
R¥bH5. ¥4abb, WHENASGnRET7 S u s
(GnRHa)IGHHZ Z DKL X bu s vikEEIc kD, &
FHRIERPRBEOKT 2RI DRTL, HF
W %67 HUNELIRET 2OV REETH S, 47
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U =L $400mg/ H O 51, (KEMMA X 7-§Z &
MhFENS, &7, FHAOREOBMALEIR (7 2
3., £E, HOMKEL) , IEEAH IR ARG
ARELTREMERYIZX D, BIARKGES 502
ML, 22T, FalE, FEABIED IR, PR
JEFIT, ARBIAEIRA < TIPS Tl RE
D & BAIEFIR SRR A P & 2o EFIT, R
HYEOBEWEDIZH L, IKHES - LG #
(100mg/H) #1r-> T3, AR TIE, KGR S S
V=L RIRREORRENE, AR, bk
VOIRREL B AORE HIERZ & &G L,
ELIT, KGRICK 2HEENORE LKL E V5
Mo kgL,

MRBLVHE

X503 T E N IEE F 230 H AR PR O 7
W, WO EEEER D Z L IZAGSEH Y, Ak
WAL 2150ERT, FR7TEIA» 5 11412H £
TIZAIEE A D L B VEL BT > T BERITH
. WRIRBHIG AR, 28~464K (38.5+5.3i% ; M+
SD)TH%.

15D BRI 54 £ VR L 72, IEFO NI,
1L A3 FAHE 907 & 7 13 %1 TRelr L 72 e e
3 L OYIHEF 3 a L — FEN7HI (i & O A3
&), 3fld -2 A REH (TAH) #0 5 NISE T, 5%
D OUIIEHRBEEME SN TS - 7. Feleiiis &
VIR F 3 I L — b B (FE6cmll ) D111 3
N FARKESESEIHTH > 72, TAHED3FID >

[EHR 7+ — L RGO R L #EEANOEE

HAMERGE 45%3%5

B, GEMRI8, 1013 8N T NIERE T, H RIS

U WU, %, PEERO A S BRI
THh -7, F, EGNSIZEEEFENBER T, i
R RIS S L s A R0 3 2
T -7z, WIS REREE XU T, H AN
L &N & 8B IE L, Walkess N Tifi & 17 - 7=
A5, UIRRAHZE RO LR A 2 © 13 & 25 1 IS
ORI/ hAE,»-7. UL, Fitkd A&
IZREPE U 225 % KT8 U ZIERI T d - 7=,

H#FZGnRHai#E A T e b Ty 7= & O 105ELR
T, 4~6HHE1Z =L ELT, 167 —JL, DG
~34H AfibhTE D, HF%ES il AR
FHR L T2, 545, GnRHalBRERS T4 5 KSR
EEDPTIIAMIICA - 728 0134, 64 ALIAIC
A 7=g o326, 127 A2, 14R-L) L A2
TdHh 7.

MR & — Ui & LT, ARESI1~
3H & 0400mg/H # 48[, 200mg/ H % 438/ ,
100mg/ H % ##i L, TAH#% Ol % & ' GnRHa
WK & B2 b o ZIEFIZIZ LD A 6
100mg/H D & F T — L %251 7=,

B H & LT, ARBEMHEIRR 5 NIEED H
A R (NRS, =3 —kfE, CAI5A &), A
FRORED L OAREN IO A8, AFERM, B
Wit (72 %, £FEHE)OHM, iR (BMD) %5 &
RG22, CA125fE % K USBMDIZ DWW Tid, #1
DOREDRIZE R LT E L, THi®GnRHalbHE
ALY ETEEMERHOMIEN D 5780, Al

1 HNROBEKT R

BMI {1 GnRHa

GnRHaf% T

D100mg/ H*

W kg wBONE (2 1) 4 GDE (1 A EROAE (2 ) ™ B FRRRELE
1 44 21.1 22 0 38 LB (=)
2 35 24.0 8 0 38 YN LR N (+)
3 42 22.8 19 0 24 HR T AE (=)
4 39 19.8 0 (=) 19 L (+)
5 41 22.4 8 8 22 HRAAE+ B (—)
6 35 20.4 12 0 32 SRR f (=)
7 30 22.6 0 (==} 18 HRAAE +I N (—)
8 44 20.1 20 12< 24 TAH% MIEAE (+). TAH
9 46 20.1 0 (=) 36 Hig AR (=)
10 39 23.1 6 6 24 TAH % P sAE (+), TAH
11 28 20.5 0 (=) 25 FARRE P (=), Fika
12 38 22.0 6 12< 20 HS A RE (+)
13 36 20.3 12 4 31 HRAREHIIEE  (+H)
14 36 22.0 34 10 12 i i e (+)
15 45 18.4 0 (=) 43 TAH#%ERENIEAE  (+), TAH

D; &+ v —iGE, * o ERIL~121%, BEEHE £ T4 — L 100mg/ H £ 5-HRE
PNEERER  INBEF 5 oL — MR, IRAAE  TEIRARIE . TAH ; B8R T R




FRR1247H1H

REROMIE R e E a2 D X hn, - T,
CA125% K O'BMDIS AR & 5 28 # 51§ 5 X
b0z, BRON A% 427112887 H (M£SD) £ 4%
U 2205 (A A PGB O TR O O 1 TR L
7=, ZOfth, FINEWHC, mE, LD OE L
M4 fbsy, RER#HEH 21 278 -1, HDL-O
L 27 a—)b, ERER) Ol & R, 1261 (i
Fl1—=12) 1 AL E Al fRET o -2 k001
FAaEME L, &k, MhALEfEIE, LH,
FSH, TZ b J ¥4 — )L (E)IZEIA(ET 2 FTOSOH
2, /WY —HABH)T, FALZAFu Y (T), freeT
BRIA(ZhZFh, b—FL - FTALATOYFy
b, DPC- 7Y —FZ2bZ27a¥F v+ ; HADPC
I—-KL—Y 3 V)T, kL EVEEI0T) v
(SHBG) 2B B 0 RHE 4 2 7 7 » £ 4 (Time Re-
solved Fluoro Immuno Assay; TR-FIA) (DELFIA
SHBG* v b ; 7 7 L=y 74) CHlliZ L, BMDIE
THIT AL F XN (dual energy X-ray
absorptiometry; DEXA#:) (QDR-2000, Hologictt %!
W, X T 4 v 7 4EGE) 1S K B ENRE2-AD it 7T
BAF v B XOMEHROZXF v 2 TOMGE
%[RRI & O e 34 & 100% & L 7=
MxHE TR/ L 7.

] g

1 BEMfHER, FERBAEDBMREER (X2)
FTARTCOIERIAFE IO LT 5 ARICREMNS

wiE

(205) 27

N 1~ ey PAISAE O AE 5113 FE1 A g M B Y I AT 2 L
ARRBECEME S ORER & 5 4 B L s < Lo 7,

e IR K OYNEF 3 2 L — P EHaD 11§10
A, Wi# & ADEL TOBREFISD &, FEIRTIEDEE
JERRAED A, ZOREBOINYEF 3 T — %
Wi/ LTz, 3R O1001CiE, S0 BE b
M Li3ba LRI ASN LI 5T,
CA125ffiid, AflE# i (35U/mILAF) &/R L
=,

2 ARBHMLLIURER (£2)

TAHIER % B4 < 1260 H#%1%, 100mg/ H 128 A
L7234 AL UIE LI IEME & H L& 388D 728
ZDH20~40HFEMOBHYAREE D, 2flid & 5
ICHERAKRE LD, 205 H1HId4 7 HUL EO ]

felk o7, MFEAR~MHAREL & > 70ERIL, A
1, 9T - 7. AEMIL (spotting) %, AiEf11&

121D BED =AY, ZORUE 1T THuah -7,

3 IMmehFRILEES LUIRE
F3N12EBIO M kL | AR L7, R
Hig & 7 - 7=200i%, FSHAiAY, 72.0% & 0°83.5mIU/
ml& @<, FRIMISO Fhhi247m% & 4958 CGHEER A
FEMIT44E L 465K) Th 7=, £/, Zo26 %R
<, 10l kL€ lioM+SDIE, FSHIZ8.4+
4.3mIU/ml, LHI33.2+1.3mIU/ml, E:3149.4+
90.3pg/ml, T3 EH&PH, SHBGIZ KM% /R L,

BEHEIRD WK F 7213 EWH s B 4 28 7=

ik,

free-Tid Sl &2 /R L 7=,

#2  ABHIC K B HMBIEIROZL

Fi=,

YPHEi£1318.3+£8.5mm

LEL SNOFIPS

CA1251#

RER R % EL-RI2IN (A 1%/ | %) F A% R (U/ml) ThE M
1 44 YIYEEER EUEEH [53: ) 60—95H 20 0
2 35 UiNL%ERY I [ 20—40H 8 <1lkg
3 42 IRABIE HHHEE BRE | 35H &Y 18 0
4 39 INNEER FH L1 30—40H 20 0
5 41 HRARIEHYNEZE R FSGE IRApAEESE t, Bl 28HA 24 0
6 35 YN FHH — 30—40H 7 0
7 30 MRARIE 9N E e HE L3 30H &Y 31 0
8 44  TAHHPIRERE FHE ¥l A< 0] % L (TAH) 5 0
9 46  MRAVIE #HIHSGE - HR—-HEEE 5 <1lkg
10 39  TAH%NHEIE g AT AS o] 7 L (TAH) 8 3—4kg
11 28  HARBEPEME X I E il (—) 30H Kux 5 0
12 38 HRARIE FHE - 22—36H* 17 3—4kg
13 36 HRAIE YIRS B G R ARIE— , HEHaEERE | 30—40H 5 0
14 36 HRARIE FRSE - 40H %Y 19 0
15 45  TAHTEHES:PIIEE FHHAE RS | % L (TAH) 19 <1lkg

A RAERIAAS NS,

TAH ; BB 157 S et i
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#3 EKARYF V- LEHBEDOMPRILE

19.9+274 (8.4%4.3)b
82+123 (3.2%x1.3)b

FSH (3.4~13.9mIU/ml)a
LH (1.1~18.3mlIU/ml)a

E: (40.7~220.4pg/ml)a  186.5+59.2
T (10~60ng/dl) 28.5t16.4
T (<3pg/ml) 16.2+9.4
SHBG (20~100nmoll/1) 13.0+£4.9

O3 BA B K OIERIE, a; IREIOERE M=ESD ; n=12,
b fERI1 & 9%BR < n=10

E:; TAMIVA—L, T; TAMAFOY,

T freee7 A b ZA70 2, SHBG; A704 FiA a7 v

*4  MFMENRH B L OCFRENORE

A Bk (5000~8000/¢d) 6295+ 1422
AT EZY b (35~43%) 417+25
ANELTE Y (12~16g/dl) 14.0+0.8
i/ Mg (15~35X104/u) 21.7£5.3

Barvzyo—n (120~219mg/dl) 179.6+38.2

HDLZVZ27u—)L (50~72mg/dl)  52.0%+11.7
rh P R (40~149mg/dl)  60.91+30.4
AST (10~311U/1) 20.0+3.5
ALT (4~311U/1) 18.0+9.9
( )ZIE#H{ER L OB M=SD, n=15

Th o7, EBARROLDIKE, TAHBOIER, 5iE
110> AAEREPENESE , SERI120 F S ARARRERE B D
FHSENCAT 5 72, SR ARG KR — MM A
718 O ol

4 MEHSLICMBELCEAORE

UM, REARS G L OCHFBREOBE %R L
o, BORARE LS, BRI E <, AiEke
KUM/MRE S ERTEHTH 57-. BaL 25o—
Mitits & ORI S IEH#H Td > 7248, HDL-2
VAT - UMEREHBHOTIREZRLE. &k,
ASL, ALTDO FRIZEL B Lh -7,

5 BHBEsLUHEEMORIER
BHABIEE LCEE, 72 20O EHDOE
FALIZBD 572, KEHMZOVWTIE, ¥+
V' —)L100mg/ B IZ#EFF 4 5 HiD, 400~200mg/ H %
B {22 ~3kgDIRE RN % 588D 7 5EFIX & - 7248,
KHE S F =L & VELLERRGE L 2B Tk, ik
HIZ3~4kg DM % 2612, 1kg A B4 0 4 3651
=2, KOO0 AREMMLEAD T, FEhlk
EIMNZ0.75+11.34kg T H - 7= (%2).
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A, & — L IRREHRM & BRI 5 s OBMD & 0
R S HHBE (r=0.000) i3 e A 7=, F 7=, IBEREE AL
FLL T 5 7AE RO (27.1£8.8%7 A, M£SD) I
) 2 BMDIE[FIF-#hD IEH LI i U T, JEHERT
BABAF v v OMAMET101.3+10.3%, IEHEAIE
HI A F v v OMHET103.3£10.4% & &Ml % 7R
U, #itkm & MG imo i id k% 223k
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B %) _— 0,

120 FENBIERZENORI R E L TiX, Beecham7

o TORERHP, THOKE XAPOFNT 55 L

110 oo DEERALNZ EDD, ZOR)RIZ400mg/ Hi%S

o LHBLTAR+2TH5Y, f-7, KHARSYS

- o VL DR SHE X NSRRI, AR R R

. BEAREEIZHTEEDTHD, 50~100mg/HD

o ,° 5 TING DRI S h B E W TH Do,

9 - X512, BE671350mg/ HIZH# L T, 100mg/H

o BETEOHREBEEMEL TN, £F V-0

80 ; ; . . ; - D400mg/ HEE5PiE, BARAEATAZ LIZkD

20 30 40 50

Fith ()

X3 AIEHRAE GO - & B EE & OBk
(BEE IERATHR 18 2+ v~ Ol CRT)

1. MAPERE DM
2. SHBGIE T % 4 ¥ 5 free T 34/ FIEREM
3. ¥+ v - LoEAR{LER

BT v Fury_ TGFp 1

Lt T 8 — e IGETVve75—% 1
free-T = B3 Ml 5
ENERE ——— | apmimt
EARNL AL E v B — B % 15

BB OERIEM ? - - - BRI

X4 EABRSYF V- LOBRIZHTS1EH

Motz /2, BEOGnRHalB# E DRRTIT,
GnRHai&# M & B %% & ORIZHBE (r=0.084) 13 75
< (X2), X 5IZGnRHa##ET 5 6 KB E TD
W e ORI S A L BRIZEED LA 5 7. M
KO THRBROBEENG A DHEDEL LD TI:
&, IEFIDF & AEED OB EE (FHxHE) & 0
ARG L2223 (X3), MEsICfE S EBISED bk
Motz

% =

&+ =L OERPERREE 2V LKA RGEIE L
A& DAALGNTEZFETH Y, 1HE400mg% B
71 A#tt T200mg & k5§ 5 /7ik4, 50~100mg?d
BREBTHER T2 £ D59%GnRHa MlAA b e -4
RO LHADNY L—Y 3 vy RALR TS, L
2L, 1L EORMEHAERBFEOWRE 380 Thx
8, HMRLEERIZOWTOREIZ ST

RFBIZPES ERMERT 24, (KBS F VU —LT
iF, PROARKEMME ALY S, Z O HEBEEE
REBEHEh TS, LrL, ¥+ V- LDOERIC
FOREHMOHBRNRAS IO ZhhLIFLIER
D Quality of lifeZ KT <&, RABEICHA O
BWIZEREVDOMNERTH 5,

KA DWIETIE, £+ =)L %100mg/HIZEAL
723 AUAIE LIS LIEARIEM as i #5807, LA
L, ZD#%20~40H RO HEHAIE LB A
KLk otz, 2BILE SIHEARRPEAR L B -7
2, 202050 AFSHIE &8 TEfl A /R L7z Z & A
OMECPES IR TICX 2 EAREEZ2 60
7o, WALz 2fiZspotting & L CTHBEDIMMH T %
BRICR A8, HEN DRV Z & L O HRBREEER
DIHEKIZLBQOLOWENFE LI =8, BEOHY
&5l EEERBHRE AT > T 5,

AR TTFENBIENDRRE LT, FEIEHHE
BEUYIEF 3 3L — P BRUIMBOWRESY & [k,
HWHEREDNIRZ AP o7, UL, D el
Sk Rkida<, CAI2SE & 2B EH&EH TH
D, TENBES SHEL TWBRIR A, -7,

Xiz, REEMIZOVWTIR, SEONETIE, &5
R SHL T\ 2205, FIIICEDbDKED
EEIAD N L DD, BFEMITEREENZ:ED
VIEBNZ 15K 106, 67% TH D, FHkE®mM
130.75kg TH - 7=. Z#HidLauersen 5 DWEW & |3
IFEMTH 5. &b, Lauersen5WiE, 200mg/H T
4kg, 100mg/H T0.5kg, 50mg/H T0.4kg® ¥k
HEME, AM1981FE0OHE2TIE, 400mg/HT
6kg, 200mg/H T4kgDFHRERMAHE L T
5.

Kk, A DOBMACIER R IFEEEREIZ L h 5
- BBERBMEREIIOVWTIE, 400mg/ H5®
200mg/ H{% 5 TIZHDL- I L X 7 0 — L DK T i3
HENTWBH, SRIOKETIX, EHE FRICHE
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5Tk, 100mg/H B 5 HEHRTORIER- D
TWnEWL B,

M kL & A2 DWW TIE, il A RO
25l bR % , FSHISIZIMwIg L ~L %, LHE A
B LIZRRElA R L, — Rz, ¥F V-1
BT 2 burveET Yy oy VBB AR5 L
Wb, Eofilii3400mg/ H ©30~70pg/ml, 200mg/
HTE MO EZRT & OBMEI S 54, AiE
D100mg/ H Tid, YR & PEIRRiic & 72 %
VRSO il (149.4pg/ml) &R L 7=, 65T, AR
FHOMPENI 2D EHLTBD, ZOKLEY
A 5 13 FE IE RN I 5 B BRI & R &
ha, LaL, #£F U — L3 ERBTEEHE L
THh® K2 boy Vv RREEZDH5LLTY,
TENIERE X IR REIR AR > T b 28, K
HENLTENBIEOMEE AL D LN 5T2EDEHE
AD. ), ¥ a—THlE L 7-9HeEIX18.3mm
Tho7. MHOEAM T Z DYFNaiED & T Bl
LABTBLE VWAL, 200, ThbOREBEIN
AT PN B aTREMEA - B A b h 5.
BHES > U —LiEEPOYINO®ME L L TiE,
50mg/ H¥e 5 rho21fH 116519, 185+ 15617,
100mg/ H & 5-sh D 10557 12 H 2 < & 1L
OPINAGED TN BE, 7z, ERDOITIRGIO
WEVEALNTNBZ ED S, AR Tk
L2z SRR R 2R L Tdn 2800,
EHRTROPEIN, ATHRO nIHEM: A Z R L 7o BT RS
BETbrE s s sn, £, TIREETGMT
Ho7h, SHBGIHE A/ L, free TIdffiti & /R L
7=. LA L, &5 —IL400~200mg/ H %5 th TH
40 X T 5SHBG (10nmol/1) ¥ & Ufree-T (20~
30pg/m) (ZHBE LT, ARFE TR & 1365 <, hE
BIRMETH > 72, $6-5C, 100mg/HE 5%, EH
BERO A F T —ILFINAFICILKR LT, BTV F
oy VIREDERIEFWEEA LR, ZHud, KkE
Bne7 7 2 %2130 &3 Bl 2R 5 h
12 o Z L LEABTHMATH S,

HF T = ILOEBEENOEL L TIZE L OW
BHY, HEEIIHML OO AEaEHTIEan
Sy iz HEICHINT 5 &0 ) #iEY, K
MMEREH > TR AR EEH I A E T 5HET
KT3I HEIRALNTNE, ZhbHDEF
flilzix, BMDOFHEi A, ARIZK %28, ik
BEEEOWENS D 6 X Bl L
WA, KEBOHE AL L®H B L, GnRHalZ kL
T, £V = ILERIZIBMDO AN EEDIZ W B #

KA 7 ) — L RIB R OB DR L BEEANOEE

HAME 258 45%3%

WTXS, TORFLLTE, XA by VK TFH
HERRRRTH 5720, HBRNABEIZ< W, 20
e UTHBIN Y —h —DHE L FRPEZ T
mw, £, APV -2 hEEOR O EARILE
RC &b, B % 85 X 28 O TR o 1L (7
PUZ K B HAD W EORNNC & 5 BN 248 &Ko
) k&S, REOHTINRELLN TS, X
HIZ, #F U =Mk -, free THRMIT 55, T
Rk, EAbEROES,, Tuv g2 —Fizko
TEARH e B Z L2k, E&0 L TEREIC
WHESALEZONTW, UL, I8, &M
Jad 7y Far L7 4 —0@E0skan, T
OBEBLIGERERIL, 7V Faryve 72 —4%5 L
EPHERA TR TH B EZ ohTE QB0
Ty FruryLEe s —IcEATAIEICKD, B
a2 B iRk BIX 1 (TGF) 5D PEE (i 22,
42 YRR ER T (IGR)-NID L £ 7° % — ¥4 18
MEE® | F A BHEE IR BT (FGF) N0 k&
YA E G322 L2k, HEERER e
Mz EFELALRTWA, &5, Ty Fary
DR O ELAE FH (B O I O vTEEYE &
REENTWE2, X5IZEHE S Y — LDBMD
ICH 2ERIAZ £ L0 AR TIE, HoicKH
BT LOEMERTIZEEL LN B
BMD % 3l L 7243, E#@FE R F-E o Lotz b L
T, I TI00%LL LA R L2 & &0, KGBEIT
BMD% R & ¢ 3 nfEEMAVRE Wi, &k, K
fifl & 7R U 2R, @4 /R L Z2REflic 20T, A
FOWIM, PEEGnRHaiB D R MK 1 % 5 1E
LR ab ko0, HorkBE TR, >
7o, Gthd, X HICKBHRE KN L 7ZEROBMDD %
b &, REAROEE AR L TS XELRH
5.

RIS, &F = LERDB O IGIE (FU%:1.6/10
FAD)BRELBD XN TR NS, 47—
LG TR D A RRIE S8 OO IR BE [ AR 12 D0 T
BAEZTOMRAZ L. MLrORELRDH D, B
[ER1ZBEL T, $XMEK 7, HIXE O8O #
T E b BN, ENRO L0 E T 569
NEN, LA, TVFhurEY(AD)- % 5<
WTTaT A »CSk EDEEREIHIER Pk 1) A
FRIBEOHE29REL, —F, ZThE0H
RRETOZE#HE EFHHTHL L TIMEYE &
3, MUT, BEMBROAREEHOREIE, &
F = LD R A600~800mg/ H %5 £ DEHED
LEDOTHY, WMEIZIDEFHHIEKLFL TS, —
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WE2E BB H, (/MR & O MREEERED
ER, ~nEZOVEY, A= b2y MEDH S
BmowErs83L <, —fIC, A< bs Yy b
45%LI L, /RE0 f /Bl EiL, IRIED ) 2 &
Hreimn320ZLhbibEaeES5. KiffET
BRSO ME (GBS ra v KT T AF v
M, AT-, +oy ¥ -AT-M#EAK, FDP)E—
EBOEFNX LT L2 frhbh Tha 0y (7 — 23R
LTWhwaunwa, ZoEEEHTEHIZH > 72),
100mg/ H LKA EOEH T, MTREBRRE RD%E
I el D, X512, SO
T, AY b2 Yy MERIU/MOK S E#HEHEIZH
D, BARBHANOHE L D ahr 722 h 6, MRk
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Clinical Effect and Change in Bone Mineral Density by Long-term,

Low-dose Danazol in Women with Endometriosis

Tomoko Adachi, Aya Shionoiri, Rie Saito and Hiroaki Ohta

Department OB/GYN, Tokyo Women's Medical University,
Tokyo 162-8666, Japan

The aim of the study was to investigate the efficacy and the safety, especially the effect on bone mineral
density (BMD), of long-term, low-dose danazol in women with endometriosis. Fifteen women with endometrio-
sis, aged from 28 to 46 years old, were enrolled in this study with informed consent. Patients were started on 400
to 200mg/day of danazol for 8 weeks, and then maintained at 100mg/day. Serum hormone levels and bone
mineral density (BMD) were measured at 27.1%8.8 months (M=%SD) from the initiation of this study. By this
treatment, every patient had hypomenorrhea with less pain or relief from other deleterious symptoms. The
severity of endometriosis did not worsen. Relatively high Ez, normal testosterone (T), low SHBG, and higher
free-T were shown. BMD values, calculated by comparing with mean values of normal women at the same age,
were 101.3+10.3%. In conclusion, long-term, low-dose danazol in women with endometriosis was effective and

safe.

Key words: long-term low-dose danazol, endometriosis, hormone levels, BMD

(Jpn J Fertil Steril 45:203-210 2000)




H AR R MRS
45%553%52000

£ hMG#HANC KT 5T F bo v Uk e 2 OERRNER

Composition of Various Types of Commercial hMG (FSH) Preparations

and Clinical Significance.
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Ichihara Hospital, Ichihara 299-0111, Japan
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EREDHIK T BB EMEHEINRE F 84 (PCO : 146, JEPCO: 176 i LT, k2 43100, /85—
FU, T2UT 4 =L POOTAMC K ZHINGER 1TV, ZOBRKEM, Mh&E+RL T Bk
b LOEMAIROFSH, LH, hCGERRIZODWTRET L 72, PIFRDEIEAOEE £ 1THT, &g
BEWEMBEIC T EL &8 1AL EDOIRZAEEISmmEL LIZRE L /2B ThCG 10,0001U % i34 L
PEORAER L 72, PCOTIE T 2T 4 / — & PERSET, JEPCOTIZ S — T F A58 ThMGE &5
BN 2EmEm LA, SRRBEMBIIPCO, JEPCOL /83— T L THIMT 2{Em AR L 72,
OHSSRAME IZPCO, JFFPCOTWWFNE/ S —TFILTHMT SR AR L7, IFHRFIZIERDZIZ
Khotz, MPTFF boy | estradiolliZiZZ(LIZi2% &5k h 5724, hCG, androstenedione
¥ & Uprogesteroneffiid/ S — I F L 5 THBICEME 2T L 72 (p<0.050.001) . &EHHltho a5 F b
DY VHREARDL, FSHZZ LT 4 /=L TRRH &L, LH, hCGR/S—TFLTHREIZEL &
Fh T/, €2 xTV100iEPCO, FEPCODWTHIZH L TERIFDOREE L, HednElET
bBEEFEZONTZ, £2TFF oY BETFORCGIIIERETICH E L 2B s b JIET AR
PEARE X7z,

*—7—FK :hMG, hCG, IF F ruvty, 7V Fuzxsr v+, PCOS
( HRESEE 45:211-217 2000)
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hMG-hCG###:iZ, clomiphene %o FhE HEUpps
EORBUCBARIA fifr 2T s, HERIZE
BIETHRAIZEL > TAW & M /zrecombinant  go-
nadotropinBF AL E LD DD H B A, HHET
PR ADIR & D FERL 2= BF AR 2 h T
5. hMGHRAIIBAIE, K& 2207V — A2
b TWb, $hbb, FSH, LHRY A&
HOhMGEA & LHAOY % AR ICBRS U TRBLL /2
urinaryFSH®FITH 5. LIAT#E L7k 512, gona-
dotropinlAliZ A —H =6 I PHEENBE I L
KL FORBHMIRAZEEINDZ LA H B2,
D YRR TldgonadotropinBAI D 7 43 % D%
boTh, TOMKEKDRICKEZLEEELBXITTZ
Lidd gy, Ifith OLHA Sl % 7R £ v yis
JEWERE (PCOS) IZLHO & A 5D 2 W hMGHEA % v
73 Ad, IRBLETRIBEIREE (OHSS) & K335 A 4
BZENOIEFEREANEL k539,

—F, EREES Nz 2 4T 100IUL T o
A T100) i, hCG# R4 $ pure FSHEANZ MW
FSH : LHI(1:0.016)2H 45 hTHD,
PCOS/ E OHINFERIZHE VR T WHREITH 5 L X
NTnBD, 22T, ZEHBIOEEFRK T BRI
3 < PRk g 12 K REhMGRA] & Fh o 2= DRI s
RAEITL, ZOEKHRE K Op&fE+ALE Y
EICB KIETTHELRG LD THRET 3.

MEREIVHE

ClomiphenefzhD EAiE D FUK FEFEEICHD < HE
Pk EREEIIGEN R E L. B SRORGT
i, &l Furzrury s A L EBITLED» -7
DT, F1E, F2EEARZIZOVTOHEHIZTD
Kot TRTOMEFNZHOTHBEMIZLH-RH,
TRHE 7 Z b &fEfr L, sifEO M LH >FSH %R
T & O (BLHIME M VIR, B EPCO, L
FPCO type & &9, 14f5) , B LU LHSFSH#%Z/R”T &
® (non-PCO type, 17{5) D2EEIZ A HE LY, KFEhMG

[

1 KPR RO BHRBAHO ML & H LTy 7 — 5

non-PCO PCO
FSH (IU/ml) 4,125 3.3+1.8
LH(IU/ml) 34120 4.0+22
LH/FSH 0.84+0.57 1.21+0.52
E:(pg/ml) 35.8+22.6 36.5+20.9
ASD (ng/ml) 1.12+0.52 2.13+1.04

B REWMGRAN DK & FEPR st

HAEREE 45%3%5

(FSH) 8 A # Rt ic 2 HAICH M kL€ > 8
&, ERIKXDR & lUBMaT L. AW T, PCOS
1220V, EHELSALEIL D HwWTHhWaMmbo T
FTREMREMEOLTHEST S HEICE D ML
7o, BBOBEHRBBATIOMP HMERLE 2 £ 1
ISR,

k, FhRlOKRGTIE, #FEhMG(FSH) #AI0%h
ROAABEIZWEKT 2L 2HNELEZOT, &
DAL EVREIZED T 0T 7 F VR (ST
o g FVE, BEME T 52 F VIER LU
FURHE) 2 A DF L TOIERNIZ S X TRRA L 7=, %
7o, [ARRDOBEHIZE D, hMG-hCGH#EEh iz 7 o
20 TF ORI T DA, 5 7.

SR L =#%ANE, b2 xT2100(1 7V T
U D 1008E), /S—TF (1 7y Tk &
1508if7), 754 /=L P(17 V7754
) OSFEIHT, Zho6h ZhERORERIZFENEIC
atrandom!Z#&5- L 7=, #e5FMkiE HAR I3 ~4H H
MBIZHE—L, & 2 X T2 1000E 100847, fliod 2 &l
13150840 /day & 0 W2 & 0 7 F 500,
45040 /day & T 5 L 7z, &% $initial dose #4~5[]
MfE L, IR ELAALAROBAIE, ko X T 2100
TIX100HA1 9D, fthod 2 BHTIX 750§ O &
U, ZO¥5 R %3~4nlf{kk, < 5ICREARRDY
AFRBRICHEERT s s likIc ko &
¥, 1MMOhMG (FSH) #4412 %534 5 12, OHSS
12k B AR 5 HTIRIHLL o RSEIIR %
B EOREL 7.

UEINEOD R H ISR S B R s K U BER L, o
Fa o e KE 1% H18mmbl EIZRH L 72 ThCG %
10,0007 ¥ 5 U HFN & Bk L 7=, SRR 5-8F1C
H T, hCGYI 0 & z DB AINaEE, hCGYI b
# A £ TOhMG (FSH) #4% 5-& , OHSSO R4 4%
(B335 1% g v Tmwlti-follicular patten 2 L, YHIBE
BEROEZEAL0ecm, k&% 5728 DEOHSSSH 1 &
L72) B K URERFIZOW T HORRET L 7=,

& HIZNT NIRRT E LT, hCGADYI D B A
ERT(YID &AM H, hCGIEHAT) (ZERML L , 1fiirho
FSH, LH, estradiol, androstenedione(ASD), hCG
#5 & U'progesteronefili & #llE L 7=, &fiALEL D
U I ESRLALIZHRfE L, FSH, LHICBI L T3 — 3
CATAV = THBEODOSPAC-SF v b AHWT
IRMAZIZ & D, hCGIZBE L TidhCG-CTP(C-termi-
nal peptide, FHIEES T3, LHE O EMIGITIEE
AERL) &L LZEIAKIZ LD, estradiol,
progesterone & UASDIZR L CIZRIAMLIC & 0 fiEfT



FRRI2H7H 1 H &

xhizr2se  Z OFEDintrak & Yinter assay vari-
anceid, FSH, LH¥ K U'hCGIZBY L TiE5% A,
estradiol# & UASDIZB L Ti210% Kl & W$Fh g
WETREMETH -7,

ks, AR TSR L 7- 8 FhMG (FSH) !
ANZDOWTERFNST ¥ T T4 EREICHI L,
FT7 Vv TILNIZEA ENBFSH, LHE X UhCGOD &
ARl L TERAIBTHELZ, 2hZFhooy b
FHid, b2 xT100: 17118088, /S—TF
75 k050, /¥—TF L1501 k091, 7T 4 J —
2 —P75 : 17341098 T - 7-.

HeAtRREHE , StudentD e B & U y 2RI
L0, P<O0SLLFAFBEDD LT

SRR
1) hMGHSIR 52D LR

hMGO#EIEE &1L, £2D & 5 iZnon-PCO type T
X7 27 4/ — 4 PEGRET, PCO typeTidr$—
I PSRRI A di A E 5 h A%, PCO,
non-PCO typeD W N & G FMAEE X IO O h
oz,

#£2 hMGHRES RO Lk

YA 1 TU
non-PCO PCO
Humegon 1,826.21+428.6 1,759.41+453.2
Pargonal 1,964.5+430.2 2,145.7+£394.1
Fertinorm P 2,105.31+486.0 1,985.61+495.3

non-PCOTIX 7 2 L7 4 / — 4P, PCOTIZ/A\—T+ 1
5 RFCRMY 2 EmA /R L 7z,

2) BB RB OB

TV O —IZ & DE LIS -hCGYI D # X BAfIC
¥ 1t % AN E (R KA % =18m) O, %312
4 & 9 1Znon-PCO type, PCOtypek &/3—TF )L
BEHTHTHEMT @A R LD, IR
AFIC AR Z LR b g o 7z,

fth (213) 35
&3 RN o bk
AT @
non-PCO PCO
Humegon 3.9+36 4.6+3.8
Pargonal 44142 5i3::8.2
Fertinorm P 4.0+3.8 4,243 3

PCOTId/ S — I3 L TR % 71 L 72 2VH 3513300

SN ST,
3) OHSSRAEE

non-PCO type, PCO type(Z %t} TOHSSOD F 4 41
BAEIRLAE, R4ITRT XD, BIETIE/S—T
FLELUT7LT 4/ —LPREBRT, %ETIL
IN=TF LS THTREMNT 2EmE R L -
A, SHOKG TIIERBA P Er -2 05,
HEAT P AR 2B N AL > 72,

%4 OHSSTEHIE D g
Hif  cycles/cycles

non-PCO PCO
Humegon 5/14(35.7%) 4/12(33.3%)
Pargonal 8/15(53.3%) 3/5(60.0%)
Fertinorm P 7/14(50.0%) 5/14(35.7%)

non-PCOTIZ/S—T+ )L, 7z LT 4 /—4P, PCOT
3= TP ARG TRHINY 2@ AR L 7.

4) EHHFIZE £ h Bgonadotropins L T'hCGHE
£ 5ICHEIFEH U 74RO BRI OME A 7T, »
ThE ERBITHANH -0 OEIZBREL 23D TH
5. —MEIChMGRAMIZAE T 5LHO RV
e dhial, ZO%n#hCGRMZIKDHi-T
W3eDEEZONL, BBk AT1001E,
hCG % 7M1+ ¢ pure FSHEANZ WL\ VFSH @ LHIG(1 ¢
0.016) #H T 2L Eh T30, RO TEHLH
AP EDEL LKREOEVWRATHLZ L
BMrE kol 727, ZOEHELREZA-H—D0
51:0.016& D2 &Dpure FSHIZIWEDTH » 7=
A, EBORICHK T2 L Bbh 2MEOKCGE B
Ehs, 77 4 7 — 24P, pure FSHEFT
HBH5DT, LHEMIZ 2 AT 100& 0 X 512K
<, hCGHM R S IDKGTTIERU TE b - 72,

#5 RBANSEFEHNSFSH, LH¥H K 'hCGRD Mk

FSH (IU/ml) LH(IU/ml) hCG (IU/ml)
Humegon 100 31.8%+1.4 0.5410.014 (X1072) 1.64+0.011
Pargonal 75 27.6+1.3 0.75+0.087 12.3+£0.25
Pargonal 150 30.1%+1.6 0.8710.043 24.410.48
Fertinorm P 22.410.6 0.76£0.055 (X107 N.D.

WIS BRAITHM S - 0ICEFhIRICBEL 40,
N.D. : not detectable
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5) BESRERTIC (T HMPEFEARILE > BIRE

PEINERT (hCGYI D B A M H)IZH T, H¥HDE
HETIECRML, Mmp&fERLE MEZ LB L
7=, TP FSHIEIZ 2T, non-PCO type, PCO
type THIRL 72& 2 5, K6IZTRT & 512 EDEEHI%
HHLZBEEROZEFBED L 57z,

LHEIZB L TIZ 7 2 L7 4 / — A PIZLHE S B &
BIN T -7=ZENDE, i, BEL LD
2 BFNIARTUE T3 5 2mR L7z, PCO type T
&, hMG (FSH) ®#A#: 5/ IZLH>FSHT & - 7=
N, WThOERDOEEIZL > TYFSH>LHE %5 %
WML R 57,

Mitestradiolfitiiz, 7127 $ & 52, non-PCO
type, PCO type& & ZFRIANC L D HEDEITZED 5
Nish o720, MHPASDIEIZESD & 5 iZnon-PCO
type, PCO type& & /38— T F LR EH THRIZEE
BLBZEMHorE 5. —F, MPhCGIEIX

#6 hCGYID & A EAIOMHFSH, LHiE

HREhMGHRA DORLK & BRI R

BARERE 45%3%

FOIRTEIIZT 2T 4/ —APTHBICKEE
%72 (X1).

SA S NI —TFILESRHIZE T 5 I1MHASD
B0 EFIE, mMMEN T 2=hCGDOHRNIZH T 5E
Mk 0IiphCGER LR LT LICkBDEE
ibhi-,

hCGH% 5D Ifil ' progesteronefiiz % 9 IZ/R T &
9 1Znon-PCO, PCO typek & /S —TF LI EHTH
A ELBZEMnENER -/, L <IZPCO typellk
WT, LaxTUHEERICHNTHEENZD R
7= ([X12).

%7 hCGYI D # A H il O ifi H estradiolfif

BT pg/ml
non-PCO PCO
Humegon 1,832.6+332.9 1,810.4+365.8
Pargonal 1,984.54345.2 2,104.4+372.9
Fertinorm P 1,856.2+314.6 1,825.7+341.2

PCOT/S—TF M SR B TEEZ R THAAE S Rz,

Hify 11U #%8 hCGH5-HERAZH T 2 1MMHPASD K & UhCGIE
FSH non-PCO PCO Androstenedior(ng/ml) non-PCO PCO
Humegon 18.2+4.3 17.6+5.4 Humegon 1.0+0.6 } <02 1.110.5] i
Pargonal 16.4+4.0 15.2+5.3 Pargonal 2.1%+1.0 ] il 2:.2%1.1 ] -~
Fertinorm P 17.8+4.6 18.4%6.5 Fertinorm P 1.3+04 1.1+0.8
LH non-PCO PCO hCG (mIU/ml) non-PCO PCO
Humegon 9.5%4.1 10.5+5.2 Humegon 2.0+0.9 ]* 1.8+1.1 ] i
Pargonal 10.8+4.7 12.3+4.9 Pargonal 3.5+1.5 ]*:| * 3.4i1.5] L } *x
Fertinorm P 47+4.5 9.6+4.5 Fertinorm P 0.6+0.5 0.5+0.6

MPLHEIR 7 2 L7 1 / — & PRSBECIE T 2 A 4%
ML ZH, HEMEEREIEDOhEh 7z,

ng/ml, mlU/ml non-PCO
5]
44
‘"n
3+ :l:l
.
o=
2 4 [
.
|
s
T o=
'-:I
] ]

Pergonal Fertinorm

Humedon

VTR - TP A BERTHREEN R bhi-.
*:p<0.001, **:p<0.005, ***:p: <0.05

ng/ml, mlU/ml

PCO

5 ]

Humedon Pergonal Fertinorm

K1 HEYREATIZ B 1T 5 Il P androstenedione ¥ & O'hCGAE D g




FR1247H1H oy

ng/ml non-PCO

5_/

Humedon Pergonal Fertinorm

ft (215) 37

ng/ ml PCO

Humedon Pergonal Fertinorm

X2 HEYRERTIZ 361 5 Il HprogesteronefE O Hoi

#9 hCGYID X ERTIZ %1} 5 IlH progesteroneff

Hifi : ng/ml
non-PCO PCO

Humegon 1.4+0.9 1461"0.8} T
Pargonal 23414 3.0x1.6
Fertinorm P 1.8+1.1 1.7£0.9

PCOT/ S —THABREHTHRBICEMEERL -,

PEDZ s, 53— FNIZER ENSHhCEHE
44, PCO typeDHRIRFE T I PRI RTIZ R T B
I DASD¥ & Ulprogesteronefi # LH X &, —#
DI TN E AL ZHE Z LT 5 aTHgME AR
XN, ORI E WIBUE»PSEFE L AW EEE
BRIFL TS RN AR S i,

6) HEiREDHRE

AW Iz, v o TSR, /8-
FURERETIUE, 72T 4 / — 4 PH5EET25
DESFNHRAS AL L 72, W3 & HIE THEIRHE
mTH B, HEEDRITASB L, PCO type T2
#, non-PCO type T3l TdH - 7=. FEMMADaH >
=2k d DD, SEOKRETTIE, ThdDHEFMT
FRFIZEREIZD N L 572,

% =

HEORpE EDIGHIE L U ChMGEIANIZ S HilgA< M
WHN TS, RSz EADORICED A H - 7=
Zetdh, TEARBEAZICIRE L THHEShY
oy, BIETIRILEBEO I ERE R, Bk
EHITHLE P ERITRFERFETE AWV, WHHHE

REMEARAT IR AR L C 8 P& B L TERE
BEXE5LW-BNTHEHAIN, BAIF5EHE
WEIRTNBY, EEIZES T THThOMAE
Z OB T AW FREMTFSH ( LH=1: 1 % 5 &
SHBXN T, IVFETOXKIZLD |, SO
B, BLnwHBlErs, Il (& Izzo)ic
IZFSHEN. DO HFAFE L T 5HEN L T hsed
& 5z # Dgonadotropin®#& Aimonoclonalififk %
W78 rassay R & VB Z L2 X DS AT
BZiI2o0T, EWRMEEBICELTY, JEIELIA
WICFSHIBRL E 5 5T B Z &2 59, hMGHEIAC
BT EFSHIEM: A B0 7= (LHIGHE A KT X 1 7-) &
FIABFE S, BBRIZSHZ WS &S5 1Z8 7. %2
ZTHME A, R & T B ZBFEhMGEFA] % 7]
—FEFNCHWA Z LIck D, BRRMRICED LS &
ENEL BH, MibRLEVEIREZED & S 1241L
T ENEREG L TAI,
NEOBIIZEEL Tid, FSHIEMOE W7 = L
T4/ — L P EMNPCOSIZER EDHEMNAENS
DT | clomiphene XD FAE FPK T EBka 12 3
5 < HEURpEE 4 PCO type, non-PCO type®2#EIZ 4
7, TNENOEAOHRE KT 5 L0 5 HikE
el

¥, SEIOMETIEAOBRERETL, Zh
ZHhOEROHENF T ERALNMICTIHNE H -7
728, TEAEEAZEINFIZED L, -k,

9, R R X b £ TORMG(FSH) 42
BEHRIZOWTRE L& Z 5, PCO typeTid/$—
TS THEMYT 2 EmE R L 72, HRICTVS
O—~RICHABEL WS L, =T F 50D
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BAREEOINAAREFIZRE L TL 2EHA1RAD
hiz, ZoZeid, RAIRLER, OHSSHAHH
W ER-TF ARSI E AN EnD
gEMMF SN, MbRLEVBETIE, PO
FSH, LH{#IZ&5ER & & K FasEAIR 512 &k D FSH>
LHZ/RL, BB WA, 72, LarLiEady
5, IMfestradiolfliids S — I F L5 CEME A R
HTEEAFE SN, Zhud =T L5 ThMG
BSENEMT 2 fmA R LI Itk b 0L
Ebhi.

—J, MAHOhCGHEIE, /=T F AP HFTHE
IZEf AR L 7zA, ZHUERAPIZES S 5hCG
&7+ (hCG immunological activity) A3k 2 X T 2}k
RCEMN -2 EIEBEDEELILNE, &5
12, E&hCGIMAEIZ DL & Bbh 5 rPASDIED |-
FE 8- TP AL GRHCED Sz,

AFDOPCOSH A Tid, ELHIMEDMIZ, Zhic
L BLEZ 5NBEASDIMIEA 2T 5T 556,
SO T, hMGRANDIESIZX D %KDl
DRE L 7= 729 [l D estradiolfit A3 #FFIZ il % 1
L7=0O7T, EASDIMAEIZPE S &f £ L < A WiEIK (ASD
iXestrone, testosteroneDHIME TH 57-8, Th
LD EREMED, FEANBEOER, HMa &4
UC3)idid ooz, hCGEiZffvy, 8
fad N EHIFaD hyperstimulation &/ U, hyper-
thecosis# (R 3 2 A[REMEL B A 6 h B DTS2
PCOSTEMIIZ & L TIZhCG & RN L 7=hMGHR A
ALEWEI BRI DTIREZEL N,

hCGiE, ZDHEWFHNEEIZLHE RS Tdh 5 43,
PHHIE AR A 5T, $4bB, LHTI,
first component : 2077, second component : 38l T
HBHDIZF L, hCGTIZ, first component : 6~ 8
[, second component : 24~36M5[ & Wit Tk
D, hCGD i AR10f5 R 112 hMGEIANZ & 5 4k
UNEAFE A Wi & 0 et L - SR ik,
YR 13450~5001U/dayDf 5 %175 2 L1l b
2, 2O &S BEHAITE RO ROhCGO AHik
PIZERTAZ L2k s. =T LEGORIZA
LN MAHPhCGIED FRIZLIED KD Ptk 3
poLEbhi.

M hCGIED ERE, PRIRERTHIC BT 51
fiprogesteronefd® FR &5 I LTWBZ LN
L7z, ZOZEEHANCEEThTOSEE
DhCGH % (hCG immunological activity) (ZUNE A &
EALDEEK & 75 2 rlREMEZ R LTl D, YNDqual-
ityb WAL E L AVEELELIITTI N

BFEDMGRA DMK & B A

HAUEZRE 45%3%5

Ezonpew L IZPCOSIZH L TIFhCGH I %
£ < GORAOHSIHEEITbATIUL L S 50
goLBbhi.

AHFEOFER, PCO type®D HEINFEFE I ISFSHE
HABEHTHS Z EMNHEHL , pure FSHIZEIW
LaxTV10037 2 LT 4 / — L PEIEIER%OR)
BWAdhbZENHLME L -7, Recombinant FSH
W zinvitroD 7R T, D REOLHMS{EEL i
LR A © Destradiol I Z & A &
ENTW3, PRiORLAOW|ETE, FEABEEAR
212D < gonadotropin 77 23 4 < KR L TV 7 HiE
flTid, 72T 4/ — 4 PIZ K BUIERIIARK
T, YA RS 57-01213H 5 FREOLHA L E
RURTHBHEEZ N2, SHSR E L 7RER]
g EREOHIK T ERREEIC D < PRunkssE ¢
Horh, FGRTOIMPLHIE & & 5 FE Rz Tn
Fete® 7 VT 4 — 4 PIZK O YINEER AR I L
tDEELLNT,

Ji, b a X T 1005 RO BHTIZB0D
T, MEDOLHE L UhCG% & FSH : LH=1: 0.016
Dpure FSHIZTWBIFITH 5 Z LA L k572,
b 2 AT V100DhCGRIZ/ S—TFHILD1/10~15&
BnvAd, non-PCO, PCO type#% [Bb ¢ H I
FHhTHD, OHSSORAEENLATE, WThD
typeDPEINFEFIZ L TL AT H A TH 5 &
Bbhi.

PIEXD, pure FSHIZHTW VR 4 4 T 21001,
PCOSD A% 6§ T EMEREA R L EIZE/ITH
3 EE b, BRIKMIZHEIA S IeHREARSEATH 5
LEZIONT.

A X O BEF L H 440 AL 2/ 2 (19994F
11H, fa) itk TREL-. &fEFILE Y OHlE
122 W 2=SRLEIC RS 5.

X 73

1) ABkE =, AR, SH¥H f1(1992) &
hMG A RO IfiLrh 256 K L €~ BfEds K ORR
IRAR O Jeieke ., HAGERE 37:501-508

2) ABRE=, ARSRVEHE, SHEM fh(1992) &
hMGEIAFNZH T2 TF F b o Uk & 7 DK
WER —EFHmEAND - RIS FroEy
fil & b LT —. PERFERR 41:1971-1977

3) Scott RT and Hodgen GD (1990) The ovarian fol-
licle : Life'cycle of a pelvic clock. Clin Obstet
Gynecol 33:551-562

4) ABRE=, ERERERE, SHYEH fh(1991) Pure
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Composition of Various Types of Commercial hMG (FSH) Preparations and Clinical Significance.

Kohzo Aisaka, Fumiko Ooka, Takaya Watanabe, Miyuki Sadatsuki,
S. G. Liang, Manabu Kaibara and Hiroyuki Mori"

Department of Obstetrics and Gynecology, Teikyo University School of Medicine,
Ichihara Hospital, Ichihara 299-0111, Japan

YDepartment of Obstetrics and Gynecology,
Teikyo University School of Medicine, Tokyo 173-8605, Japan

Present study was performed to analyze the compositions of various types of commercial gonadotropin prepa-
rations and to elucidate the clinical effects of them for the treatment of the ovulatory disturbances. Seventeen
cases of non-PCO type and 14 cases of PCO type hypothalamic anovulations were subjected. Then, Humegon100
(lower hCG containing), Pergonal (higherhCG containing) and Fertinorm-P (highly purified urinary FSH) were
administered for the induction of ovulations by turns. There were no significant differences among them in the
total doses of hMG (FSH), the numbers of matured follicles. The incidences of the OHSS inclined to increase in
the Pergonal group of the PCO types. The pregnancy rate among these groups were almost the same. There
were no significant changes in serum levels of FSH and LH. There were almost the same values in serum
estradilol levels among these groups. However, serum hCG and androstenedione Ievels in Pergonal adminis-
tered group (p<0.05-0.001). Serum levels of progesterone also increased significantly in the Pergonal group
(p<0.05). From these results, it was concluded that the hCG component which was included in the hMG prepa-
rations might have an undesirable effect on the occurrence of the OHSS through the harmful alteration of the
steroidogenesis in the ovaries.

Key words: hMG, hCG, gonadotropin, androstenedione, PCOS
(Jpn J Fertil Steril 45:211-217 2000)
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Emotional Reaction of Male Partners to Donor-insemination Pregnancy
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BAEIZBOTAEB RIS ZAEICED LS 20BN EL S L WS r 2 RT3 EHIT, ¥
BB A TRREIC K O BASEMICRA /RGOS 5, BEREE (R ISH L THAEE2T-72. 7
Y= P ERBELKI90ANI46A(77%) » SEIE AR D Z L BT EL, KBERIEITREICDOWTE,
KIFLSMZIZMHEE L b - 72 L DB Z H11451(78%) L KEKTH D, £-ITE2REL-BHE LT
I3 RAFGED 723 (2061) , RAEFKL 2026 (1761) &5 BIE AN L BGEE L 2. BT,
HEERTNCR U 2 AR (EEEIE) TRE S, > DB FHOARSBBESF LB TOEND TR AV A L0
5 Z & (876) THh - 7=h, HEHD ANEBOELL LTIREE XD KUNIZES X 5124 - 7] (10644
BRETH-7-. RRAEKRKERTHRLET S ILBEAKIRE0%THS—HT, IFRABRDOHES
THUCHERIT 2 EA MBS ZE A T BRBIZI%DATH 7. BROBARIZK T 53— FikE
DHT, WLUTRHK TR VRN L REHBREL LA D4EE EOXTE L OMEOBEMIZLD |
Fadd TIHEISIEBRRABIR - JEfT L, —EOMEAB TR ZErHe L7,
F—7—F I IEREERA LR, WEER B8R, S5, TR, ST

( HAREFEEE 45:219-225 2000)
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il

&

JEECAE F N L¥2HK5 (Artificial insemination with
donor's semen, 21 FAID) id S MR & AAEKS F5E T
BBy TNHTL, RIEEL S ORE T FEAIC
WAL THI ARG BIEHLTH 5. AIDIZ19604F-
RIZTA) ATERL, KHLTIF1M48FYEEICK
WTHID TEREE Y, KEHICK D LEO AT
By TABREHTNS,

L4 LAIDA S = H OB %2 O 218 0EETH
BT END, B RAUSIZA U B DPER - S
eI Da < v, FROHMERMESE (LT, K)ic
EoTC, WERMBHOEBIZMIZOENAD A ENWT
&, FRRMICAUFEKAS 212 8BbE 44 3
VR - PN EEBROHFTHEINIZM S Z &1
BHOFEMRMBE LI, ) ThEI Ll
O, KA EEAJERICKENWZ P Eh, X

IZZDZ E3HEL T 3R & G0 IPkO KK
RIZETHOMEL L XITTTREMEYN S 5.

VLRGSR - &R T aeWr 2 & 7 R flih 1%
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Emotional Reaction of Male Partners to Donor-insemination Pregnancy

Naoaki Kuji, Masako Horii, Kaori Amemiya, Emi Takagaki, Hiroaki Tanaka,
Noriko Matsuda, Tomoe Fukuchi, Reiko Tanigaki, Shinichi Tsuchiya, Toshio Hamatani,
Nobuaki Ozawa, Kou Sueoka and Yasunori Yoshimura.

Department of Obstetrics and Gynecology, Keio University,
School of Medicine, Tokyo 160-8582, Japan

To examine the emotional reaction of the male partner to childbearing through donor insemination (DI) in
Japan, the husbands of recipient mothers were questioned by mail through a multiple-choice, anonymous ques-
tionnaire. Out of 190 couples who underwent DI and raised children during 1993-1998, 146 husbands (77%)
replied. Although the majority (78%) of the subjects did not tell anyone about the DI, the persons most fre-
quently told were the husband's parents (17%). The most frequent motivation to start DI was the subject's
desire for children; some subject confessed that the decision was necessary "to maintain their partnership”
(14%) or because they were "reluctant to choose adoption" (19%). Many husbands (67%) had anxiety about
their children's physical resemblance to themselves, but most of the husbands (80%) felt great sympathy with
their new family and hoped to raise another children in the future. Almost all (145/146) husbands did not
intend to tell their children about DI. In conclusion, DI seemed to have no adverse psychological effects on
husbands and their families in Japan. However, most couples tended to keep DI confidential.

Key words: Donor insemination, secrecy, disclosure, pregnancy, infertility
(Jpn J Fertil Steril 45:219-225 2000)
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The Analysis of Infertility Therapy-Induced Ectopic Pregnancy

Masahiro Saitoh, Osamu Ishihara, Kenji Igarashi, Naoki Hayashi,
Junko Taya, Kuniko Horigome, Satoru Takeda" and Katsuyuki Kinishita
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Saitama Medical School, Saitama 350-8550, Japan
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The ectopic pregnancy has been known to increase in consequence of infertility therapy including in vitro
fertilization and embryo transfer. We, therefor, analyzed possible factors regarding infertility therapy induced
ectopic pregnancy. Between January 1994 and December 1996, we had 559 successful cases after infertility
therapy in our out-patient clinic. For these cases, we investigated HSG films, laparoscopic findings as well as
existence of chlamydial infection. The occurrence of ectopic pregnancy in the cases with tubal factor was 6.3%
(11/175), in contrast to 0.5% (2/384) of the cases without tubal factor, whereas 61.5% of the cases of ectopic
pregnancy had the history of chlamydial infection. There were five (4.5%) of 111 patients who had undergone
IVF-ET or ICSI resulted in ectopic pregnancy, four (80%) of them had hydrosaplinx. It seems likely that tubal
factor is still remaining the most noteworthy factor for infertility therapy induced-ectopic pregnancy including
IVF-ET.

Key words: ectopic pregnancy, hydrosalpinx, peritubal adhesion, chlamydia infection, assisted reproductive
technology.
(Jpn J Fertil Steril 45:227-231 2000)
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The Use of Frozen-thawed Spermatozoa Obtained from Alloplastic
Spermatocele for Intracytoplasmic Sperm Injection
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Abstract: This present study investigated the effectiveness of intracytoplasmic sperm injection (ICSI)

using cryopreserved spermatozoa aspirated from alloplastic spermatocele for the treatment of 2 couples

that were infertile due to obstructive azoospermia (case 1) and the emissional disorder (case 2). In case

1, the azoospermic condition was caused by previous inguinal herniorrhaphy and in case 2, the emissional

disorder was caused by previous retroperitoneal lymphnode dissection for the treatment of testicular
tumors. The rates of fertilization and cleavage were 100% and 100%, respectively for case 1 and 42% and
21% for case 2, after ICSI with frozen-thawed alloplastic spermatocele spermatozoa. Healthy babies were

born from both wives. This clinical investigation indicates that ICSI with frozen-thawed alloplastic sper-

matocele sperm is an alternative treatment for infertile couples with obstructive azoospermia or emissional

disorder as male factors.

Key words: alloplastic spermatocele, sperm cryopreservation, ICSI, male factor infertility.

(Jpn J Fertil Steril 45:233-237 2000)

Introduction

A significant number of infertile men demonstrate
conditions that prevent transport of spermatozoa from
the somniferous tubules to the ejaculate, including
congenital absence, atresia or dysplasia of the vas
deferens, failed attempts at reconstruction of the vas
deferens or epididymovasostomy, or ejaculation ow-
ing to retroperitoneal surgical dissection. Pamerol and
Marina? reported that 48 percent of cases of azoosper-

mia were caused by congenital anomalies of the geni-
tal tract. If both the congenital absence of ejaculatory
ducts and/or an extensive segment of the vas defer-
entia and the acquired damages that make a recon-
structive operation of the seminal pathway impossible
are considered, there is a large number of patients in
whom the possibility of recovering fecundity involves
only the creation of a spermatocele for the retention
of spermatozoa followed by intrauterine insemination
(IUD). Hanley? first created a spermatocele by mak-
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ing a cavity with amniotic tissue and, subsequently
achieved a pregnancy after IUL. Most reports regard-
ing alloplastic spermatocele (AS) followed by IUI in
humans, however, have indicated low success rates.
Recently, intracytoplasmic sperm injection (ICSI) is
the newest and most successful micromanipulation
technique for treating male factor infertility®. The
subsequent fertilization of human oocytes by ICSI
confirmed its clinical application for the treatment of
infertile couples in whom the male partner had se-
verely compromised semen parameters. But some
patients who have male factor infertility desire their
baby without attempting ICSI. They want to try IUI in
their first therapy.

We reported here, the success of using cryopre-
served spermatozoa obtained by AS for ICSI in 2 in-
fertile couples whose motile sperm concentration was
not insufficient for IUI.

Case report

Both husbands had only a single testis since they
previously underwent orchiectomy in 1 testis due to
testicular trauma at 37 years of age in case 1 and tes-
ticular tumors at 39 years of age in case 2. Both their
wives, 37 years of age in case 1 and 39 years of age in
case 2, had normal reproductive cycles. In case 1, the
azoospermic condition was caused by previous bilat-
eral inguinal herniorrhaphy and in case 2, the emissio-
nal disorder was caused by previous retroperitoneal
lymphnode dissection for the treatment of testicular
tumors. Testicular biopsies confirmed normal sper-
matogenesis and motile spermatozoa in both hus-
bands. Therefore, the construction of alloplastic sper-
matocele for IUI was performed.

Fig. 1 Alloplastic spermatocele construction
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AS was constructed in a closed tube fashion with
the use of an 8 mm diameter expanded polytetra-
fluoroethylen (PTFE) graft. The 5 cm graft was su-
tured to the ends of the bilateral side with 6-0 nylon
(Fig. 1). After surgical exploration of the right testis,
the vas deferens was dissected and cut while keeping
the blood supply at the distant side of the testis. Then,
the vas deferens was microsurgically sutured to the
side point of the AS with 8-0 nylon. The AS was then
placed into the scrotal space with the testis and fixed
under the lateral scrotal skin to allow easy access for
fluid extraction. The AS was reconstructed twice in
case 1 and once in case 2 due to insufficient motile
sperm concentration. Percutaneous aspiration was
performed until successful sperm extraction (Fig. 2).
In case 1, sperm extraction was performed 36 times
and in 6 trials, motile spermatozoa were present in
the extraction (Table 1). In case 2, sperm extraction
was performed 7 times and in 6 trials motile sperma-
tozoa were present (Table 1). However in both cases,
IUI was not performed due to insufficient motile sperm
concentration and they were attempted ICSI proce-
dure by using cryopreserved spermatozoa Table 2
shows the concentration of spermatozoa obtained
from alloplastic spermatocele just after collection, af-
ter 80% Percoll treatment and after thawing. Although
cryopreservation reduced sperm quality, there were
still enough aggressively motile spermatozoa for ICSI.

Wives were down-regulated with gonadotropin-re-
leasing hormone (GnRH) analogue (Sprecur; Hoechst
Marion Roussel, Tokyo, Japan) and ovarian supero-
vulation was performed by administering human
menopausal gonadotropin (hMG, Humegon; Orga-
non, Holland) and pure follicle-stimulating hormone

Fig. 2 Sperm extraction from alloplastic spermatocele
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Table 1. Results of spermatocele aspirations in 2 patients who had successful sperm extraction.

Weeks Casel Case2
Grafting after Sperm Motility Sperm Motility
grafting  concentration* %) concentration*® (%)
2 250 0 22 5
3 420 0 21 3
I 4 250 0 27 4
5 146 0 - —
6 95 0 24 0
= 2 o0 o 212 4 42
3 = = 110** 5
i 4 166 5 64 9
5 111 0.6 =S ==
= 2 520 o - -
3 231 3 = —
I} 4 118 1 - B2
5 38 3 == =
6 45** 9 = =
*Sperm X 10%/ml

** Initial aspiration used for ICSI

Table 2. Concentration of spermatozoa obtained from alloplastic spermatocele after collection,
Percoll treatment and thawing (before ICSI was performed).

Treatment Sperm Motile sperm Motility
concentration* concentration* %)

Aspirated sperm 45.0 4.1 9.0

Case 1 80% Percoll 68.0 10.0 15.0
Thawing 18.0 0.8 1.0

= ] A gpi}at_efl_ s;_)e;m_ T o100 55 50
Case 2 80% Percoll 193.5 52.0 27.0
Thawing 65.5 0.8 1.0
*Sperm X 10%/ml

Table 3. Results after ICSI with frozen-thawed spermatozoa
obtained from alloplastic spermatocele.

Casel Case?2
No. of aspirated oocytes 7 21
No. of metaphase [l oocytes injected 4 19
Intact oocytes (% of injected) 4 (100) 19 (100)
1 PN oocytes (% of injected) 0 (0) 1(5)
2 PN oocytes (% of injected) 4 (100) 8 (42)
3 PN oocytes (% of injected) 0 (0) 1()
Embryo cleaved (% of 2PN oocytes) 4 (100) 8 (100)
Transferable embryo 3 7
No. embryo transferred 3 3
No. embryo frozen 0 4

(FSH, Fertinorm P; Serono, Tokyo, Japan). Oocytes
were collected with an 18 gauge single lumen needle
(Hakko, Tokyo, Japan) guided by vaginal ultrasound
35 to 36 hours after hCG was administered. ICSI was
performed with intact oocytes that had developed to
the metaphase II stage which were identified by the
presence of a single polar body. The rates of normal
fertilization (with the presence of 2 pronuclei) after
ICSI in cases 1 and 2 were 100% and 42%, respectively
(Table 3). All fertilized oocytes cleaved and the best 3
were transferred to the mother 2 days after oocyte
retrieval. Supernumerary embryos in the second
couple were cryopreserved for the further use. Healthy
babies were born with normal deliveries from both
wives; a girl (3288g) was born to the first couple at 41
gestational weeks and a girl (3164g) was born to the
second couple at 38 gestational weeks.
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Conclusion

Over the last decade, a number of investigators have
used a range of spermatocele designs constructed with
saphenous silicon prosthesis?, cup-shaped silicon-
dacron prosthesis?, woven polypropylene®, and
polytetrafluoroethylen (PTFE) vascular”®. Although
several pregnancy have been reported insemination
with the spermatozoa from the alloplastic spermato-
cele, the results were poor. These poor results may
have been due to both the low number of spermato-
zoa and the low number of aggressively motile sper-
matozoa obtained from the alloplastic spermatocele.
Poor sperm recovery may have resulted from occlu-
sion of the epididymal ducts or vas deferens, occlu-
sion of the spermatocele lumen, and/or low sperm
output by the testis. Moreover, in cases in which all
of the spermatozoa were immotile, IUI resulted in no
pregnancies®. In this study, we obtained spermato-
zoa from the alloplastic spermatocele with expanded
PTFE graft material (Fig. 1). Marmar et al.¥ demon-
strated that the PTFE graft prevented spermatozoa
leakage and was able to withstand multiple needle
punctures. Implanting the device into a dartos punch
allowed easy access for aspiration. We have not en-
countered any problems with infections due to the
grafts and to date we have not had to remove any im-
plant. Therefore, spermatozoa collection from the
alloplastic spermatocele is useful for ICSI and infer-
tile couples who tried to IUI for their first therapy with
obstructive azoospermia or ejaculatory dysfunction as
male factors have more chances for ICSIL.

Cryopreservation of human spermatozoa is a widely

accepted technique in artificial insemination. How-

ICSI by frozen-thawed spermatozoa obtained from AS
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ever, it is well known that cryopreservation reduces
sperm quality. Since the minimal spermatozoa require
for obtaining fertilization and pregnancy after ICSI,
cryopreserving poor-quality spermatozoa to perform
ICSI after thawing is possible. This strategy is of great
importance when we deal with valuable sperm
samples, such as spermatozoa surgically retrieved
from the epididymis, testicle or alloplastic spermato-
cele.
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Abstract: In December 1991, we developed a new sperm collection method involving an epididymal mi-
cropuncture technique to obtain as many uncontaminated spermatozoa as possible for use in
microinsemination for patients with obstructive azoospermia®? Epididymal sperm was collected by a
combination of micropuncture and fixation of pipette on the micromanipulator. The epididymal tunic was
carefully incised and the micropipette with a silastic tube was directly inserted into a dilated epididymal
tubule. Epididymal spermatozoa were obtained from 77 patients by using this method during the past
seven year. The volume of epididymal fluid obtained ranged from 1 to 900ul (mean 102ul). Sperm concen-
tration ranged from 0.1 to 269million (mean 45million). The sperm motility ranged from 0.1-80% (mean
17%). When aspirated epididymal spermatozoa were supplied for in vitro fertilization (IVF)/partial zona
dissection (PZD)/subzonal insemination (SUZI), the clinical pregnancy rate per cycle was only 12% (3/
25), while spermatozoa were supplied for intracytoplasmic sperm injection (ICSI), the clinical pregnancy
rate per cycle was 38.5% (20/52).

Key words: epididymal micropuncture, obstructive azoospermia, intracytoplasmic sperm injection (ICSI)

(Jpn J Fertil Steril 45:239-244 2000)

Introduction

Azoospermia caused by congenital absence of the
vas deferens or failed reconstruction of seminal tract
used to be a serious problem. Schlegel et al. reported
that epididymal micropuncture using a glass capillary
tube could be used successfully for epididymal sperm
retrieval®. During the advancement of assisted repro-
ductive technology we developed a sperm collection
technique to obtain as many uncontaminated motile
spermatozoa as possible. In 1992, intracytoplasmic in-
jection of single spermatozoon into a oocyte (ICSI)
was reported as the ultimate treatment for women who
have not become pregnant by in vitro fertilization
(IVF) or subzonal insemination (SUZI) of oocytes®.

Since a high pregnancy rate had been achieved by
ICSI, the aspirated spermatozoa from the epididymal
fluid were used for ICSI from 1994. We report the epi-
didymal sperm collection system by using a micro-
puncture technique and pregnancy results after
microinsemination procedure during the past seven
years.

Patients and Methods

Patients

From December 1991 to March 1998, 115 azoos-
permic men were considered candidates for micro-
insemination using spermatozoa obtained from the
epididymis. The age of patients ranged from 27 to 47
years (mean 34.1) and the partners from 25 to 40 years
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Table 1: Clinical differences between MESA group and TESE group

Testis size (ml) LH (mIU/1) FSH (mIU/1)
MESA group (n=52) 14.5+2.0 4.55+2.39 11.68+4.38
TESE group (n=38) 13.6%1.9 3.71+0.80 14.44+4.38
P value* 0.748 0.703 0.676 Py
data were expressed as mean = SEM
* Fisher’s test
(mean 32.1). The causes of azoospermia were as Table 2: Retrieved epididymal sperm characteristics (n=77)
follows: congenital absence of the vas deferens (n=56), Fluid volume (ul) 1-900 (mean 102)
epididymal obstruction of unknown cause (n=28), epi- Sperm concentration (X10%/ml)  0.1-269 (mean 45)
didymal obstruction associated with chronic urinary Motility (%) 0.1-80 (mean 17) pe
tract infection due to spinal injury (n=4), vasal obstruc-
tion due to herniorrhaphy in childhood who did not ing microscope at X10-25 magnification. The epididy-
desire to receive a seminal reconstruction (n=20), mal tubule was punctured in an avascular area. The
failed reconstruction of seminal tract (n=6) and vasec- pipette tip was withdrawn gently 0.3-0.5mm. from the
tomy at the time of radical cystectomy for invasive lumen and adjusted for maximum flow. A puncture
bladder cancer (n=1). site was carefully selected following the puncture
method of Schlegel et al.? The first micropuncture site
Micropipette preparation was always on the testicular side of the grossly dilate
Preparation of micropipettes and the method of white tubules that were located mostly in the caput &
micropuncture were as follows: A micropipette for epididymis. Subsequent punctures were made at a
puncture was drawn on a horizontal puller (Narishige more proximal site until an optimal sperm quality was
Scientific, model PN-3, Tokyo, Japan) from constant- obtained. When no further fluid could be obtained,
bore flint glass tubing with an outside diameter of 1 the pipette was removed from the tubule and the fluid
mm. and inside diameter of 0.7mm. The pipette tips was transferred into modified human tubar fluid (m-
were sharpened on a rotating wet stone grinder HTF, Naka medical, Tokyo, Japan), and sent to a [IVF
(Narishige, model EG-6) to a diameter of about 75um, laboratory. If spermatozoa were not presented in an o
and were washed in soap and rinsed with distilled aspirated sample after repeated puncture, a testicular
water, coated with silicon and then allowed to dry com- sperm extraction (TESE) was performed. Closure of
pletely. The pipettes were sterilized by ethylene ox- puncture site was not necessary. Since 1997, collected
ide gas prior to use. spermatozoa have been cryopreserved in ten patients
for subsequent ICSI in an asynchronous IVF cycle.
Surgical procedure for epididymal micropuncture
The procedure was performed under general or Results
epidural anesthesia in the initial 81 cases, and that in Operation
the later 34 cases under local anesthesia with sper- The operation time ranged from 38 to 100 (mean °
matic block by lidocaine. The testis and epididymis 63.5) minutes. Oral analgesics were administered for
were exposed through a scrotal incision and immobi- a few days in some cases.
lized in a testicular holder with the aid of 2% agar. The
preparation of the micropipette and the micropunc- Retrieved sperm characteristics
ture method have been previously reported”. The mi- Epididymal spermatozoa were obtained by using a
cropipettes were placed in a micromanipulator micropuncture technique in 77 patients. (MESA -

(Narishige, model MM-133) fixed on the metal plate
and connected to a 10ml glass syringe with a silastic
tube. The epididymal tunic was incised and the loop
of epididymal tubules was exposed under an operat-

group) On the other hand, TESE was performed in 38
patients because of absence of spermatozoa in aspi-

rated fluid from several epididymal micropuncture
procedures. (TESE group) No significant differences
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Table 3: Outcome of microinsemination

MESA-IVF/PZD/SUZI MESA-ICSI TESE-ICSI
Clinical pregnancy 3/25 (12%) 20/52 (38.5%) 12/38 (31.5%)
Live delivery 3/25 (12%) 20/52 (38.5%) 12/38 (31.5%)
(included 2 twins)  (included 2 twins)
Abortion Not observed Not observed 3/12 (25%)

were observed between MESA group and TESE group
in regard to testis size, LH and FSH value. (Table 1)
The volume of epididymal fluid obtained ranged from
1to 900ul (mean 102ul). Sperm concentration ranged
from 0.1 to 269million/ml (mean 45million/ml). The
sperm motility ranged from 0.1-80% (mean 17%).
(Table 2) Cryopreservation of aspirated spermatozoa
was performed to five patients in MESA group and to
five in TESE group.

Outcome of microinsemination

The clinical pregnancy was confirmed by ultra-
sonography with detection of the gestational sac. The
overall clinical pregnancy rate per cycle was 29.9% (23/
77) in the MESA group, while 31.5% (12/38) in the
TESE group. When aspirated epididymal spermato-
zoa were supplied for IVF/PZD/SUZI, the clinical
pregnancy rate per cycle was 12% (3/25), while sper-
matozoa were supplied for ICSI, the clinical pregnancy
rate per cycle was 38.5% (20/52). Three abortions were
observed in the TESE group at eight weeks, eight
weeks, and twenty-five weeks, respectively. Thirty-two
live deliveries (included 4 twins) were achieved with-
out any abnormalities. (Table 3) Of these, nine cesar-
ean section (9/29, 31%) were perfomed. Birth weight
and weeks of delivery were at average 2711g (1614-
3626) and 38.2 weeks (33-41), respectively.

Discussion

Some cases of male infertility due to obstructive
azoospermia are amenable to surgical reconstruction
such as vasoepididymostomy or vasovasostomy. How-
ever, others associated with congenital absence of the
vas deferens have been considered untreatable until
the development of alloplastic reservoir. Although the
collection of spermatozoa was possible from artificial

MESA= microscopic epididymal aspiration
IVF= in vitro fertilization

PZD-= partial zona dissection

SUZI= subzonal insemination

ICSI= intracytoplasmic sperm injection

spermatocele as a reservoir for subsequent homolo-
gous insemination, the aspirated sperm quality and
outcome of pregnancy has been reported to be very
poor?.

Another interesting approach to the treatment of
congenital absence of the vas deferens has been re-
ported by Silber et al.® who showed that microsurgi-
cal aspiration of spermatozoa from the proximal epid-
idymis combined with IVF resulted in two pregnan-
cies. They later reported a large series of human preg-
nancies achieved by IVF using spermatozoa aspirated
directly from the epididymis in men with congenital
absence of the vas deferens. They reported that clini-
cal pregnancy was achieved in 10 of the 32 treatment
cycles”.

The micropuncture technique is thought to be use-
ful because it allows the collection of large volumes of
epididymal fluid without contamination of blood cells
and tissue fluid in the research laboratory to examine
the transepithelial androgen movement in the epid-
idymides of animals®. We have found micropuncture
to be a very useful technique to aspirate epididymal
spermatozoa from the men with obstructive azoosper-
mia as reported by Schlegel et al.¥ Our technique of
epididymal sperm collection involves a combination
of micropuncture and fixation of pipette on the micro-
manipulator®?. The epididymal tunic was carefully
incised and meticulous hemostasis was made with
bipolar cautery. Then a glass micropipette with a
silastic tube was directly inserted into a dilated epid-
idymal tubule. Therefore, any micromanipulation of
the epididymis is best performed under the operating
microscope, or at least high power optical loupe. The
advantage of this technique is uncontaminated and
relatively large volume of epididymal fluid (mean
102ul) could be retrieved. Initially, we used the col-
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lected spermatozoa for IVF/PZD/SUZI. The clinical
pregnancy rate was only 12%. The low clinical preg-
nancy rate in our initial series, compared to previous
reports®”, may have been attributed to the poor mo-
tility of epididymal sperm and immaturity of
microinsemination technique. The epididymal sperm
has been documented to have abnormal quality. The
reason might be that there were dead and degenerat-
ing sperm mixed with maturing sperm in a shortened,
obstructed epididymal tubule. SUZI and PZD treat-
ment for epididymal sperm strongly supported the use
of micromanipulation with epididymal sperm. How-
ever, application of PZD and SUZI instead of conven-
tional IVF yielded only limited improvement in
pregnancy”.

In 1992, successful use of ICSI to achieve pregnancy
was reported in four women who had not become preg-
nant by IVF or SUZI treatment®. Tournaye et al.' used
microsurgical epididymal aspiration combined with
ICSI and obtained an overall pregnancy rate of 50%.
Their successful pregnancies could be attained using
microfertilization in addition to the sperm collection
method. Furthermore, Schlegel et al. reported that the
results with ICSI were better for all categories of re-
sults (fertilization, clinical pregnancy, on going preg-
nancy and deliveries) than the IVF/PZD/SUZI
procedure'”. Now ICSI has replaced conventional [VF
as the most prominent method using sperm obtained
by epididymal sperm aspiration.

To avoid an open surgical procedure, percutaneous
epididymal sperm aspiration (PESA) and testicular
fine needle aspiration have been developed'* . This
procedure has an advantage that it is easily performed
and is more acceptable to patients, but this procedure
may damage the tissue because of the blind punctur-
ing. The original percutaneous epididymal sperm as-
piration method has been modified slightly by mak-
ing a small window on the scrotum. This modified
percutaneous sperm aspiration technique has yielded
successful results'?. Dohle et al. reported that epid-
idymal and testicular retrieved spermatozoa were suc-
cessfully used for ICSI to treat obstructive azoosper-
mia, and resulted in an ongoing pregnancy in 10 of 24
couples (41.6%). Their epididymal spermatozoa were
collected microsurgically in four cases and percuta-

neously in 18 cases'. Meniru et al. also reported that

Epididymal sperm aspiration by using a micropuncture technique
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the outcome of PESA-ICSI treatment compared
favourably with that of ICSI using ejaculated
spermatozoa'®. Although PESA dose not required mi-
crosurgical skill, the volume of epididymal fluid that
can be obtained with PESA is quite small'”. On the
other hand, testicular fine needle sperm aspiration
reported that was less effective as compared to open
sperm extraction'®.

Although epididymal physiology is of proven flex-
ibility, the pregnancy obtained with testicular sperma-
tozoa by using the ICSI technique even bypassed epi-
didymal factor such as glycoproteins'. When ICSI is
performed with ejaculated, epididymal or testicular
sperm, good fertilization and pregnancy rates are
achieved without significant differences among the
various sperm sources'. In our series, there were no
significant differences between MESA group and
TESE group in regard to pregnancy rate, testis size,
LH and FSH value. We have tried to aspirate sperm
from epididymis even though in a case of slightly high
FSH value.

Factors other than spermatozoa could be the major
determinant of the success of assisted reproduction
treatment in cases of male infertility. Silber et al. re-
ported the effect of female age and ovarian reserve on
the pregnancy rate®®. Wives of azoospermic men who
were in their 20s had a 46% live delivery rate per cycle,
but wives over 40 years had only a 4% live delivery per
cycle. They emphasized that the pregnancy rate and
the live delivery rate were dependent strictly on the
age of the wife, and on her ovarian reserve.

With the advancement of cryopreservation tech-
niques, the use of frozen-thawed epididymal sperm
has been reported and now widely used?”. Cha et al.
reported that no difference was found in the rates of
fertilization and pregnancy between the frozen-thawed
epididymal sperm and the fresh epididymal sperm!?.
Thus, surplus spermatozoa should be cryopreserved
for future use. Since the Ethical Committee allowed
the cryopreservation of spermatozoa from 1997 March
at our institute, we attempted this procedure in ten
patients. Of these, four pregnancies and live deliver-
ies were attained.

In conclusion, we have performed epididymal mi-
cropuncture to men with congenital absence of the
vas deferens or surgically irreparable vasal obstruc-
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tion during the past seven years. The pregnancy rate

per cycle of approximately 39% and live delivery rate

of approximately 32% were achieved. This technique

offers a larger quantity of uncontaminated spermato-

zoa that can be frozen and stored for future ICSI pro-

cedure.
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The Comparison of the Initial Dose of Gonadotrophin

in Ovulation Induction for the Patients with Polycystic Ovary Syndrome.

Munetake Itoh, Osamu Ishihara, Masahiro Saitoh,
Naoki Hayashi and Katsuyuki Kinoshita

Department of Obstetrics and Gynaecology, Saitama Medical Centre,
Saitama Medical School, Kawagoe 350-8550, Japan

In order to establish safer and efficient ovulation induction protocol in polycystic ovary syndrome (PCOS),
we set the initial dose of gonadotrophin as 75IU/day or 100IU/day in the gonadotrophin step-up regimen for the
twelve patients with PCOS. The successful ovulation was achieved in all the cycles with both doses studied, and
two patients of the both groups were eventually pregnant. There were neither cases with multiple pregnancy
nor ovarian hyperstimulation syndrome occurred in this study. However, we were able to shorten the average
length of injection days and to decrease the average total dose of gonadotrophin in the cases when we started
with 100IU/day as an initial dose. Therefore, the 100IU seems to be a better choice in certain cases and might
help individualize the ovulation induction protocol in the cases with PCOS.

Key words: PCOS, FSH, Ovulation induction, OHSS
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Two Kinds of Galactosyltransferases in Fluids from
Rat Rete Testis and Epididymis
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Abstract: Two kinds of galactosyltransferase activities were detected in fluids from both the rete testis
and the epididymis of rat. One enzyme (named GalTase A) transfered Gal from UDP-Gal to N-
acetyllactosamine, whereas another one (named GalTase B) transfered Gal to GIcNAc. The GalTase A
activity was stronger in the epididymal fluid than in the rete testicular fluid, whereas the GalTase B
activity was higher in the testicular fluid than in the epididymal fluid. The GalTase B activity depended
absolutely on the presence of Mn®, whereas the GalTase A activity was activated more by the presence of
Mg?* than Mn*. Both galactosyltransferases were shown to transfer Gal to sperm membrane fractions
collected from sperms in the epididymis.

The GalTase Aand GalTase B were suggested to be « 3galactosyltransferase and 3 4galactosyltransferase,
respectively, based on substrate specificities. Although «3galactosyltransferase activity was stronger in
the epididymal fluid than in the rete testicular fluid, the lectin staining with BSIB: showed that there were
more «-Gal units in the glycoconjugates on the surface of sperm cells of the rete testis than those of the
epididymis. It is possible that the non reducing Gal «1-3 linkage in the glycoconjugates on the sperm

surface is hydrolyzed by «-galactosidase activity during passage through the epididymis.

Key words: galactosyltransferase, rat, rete testis, epididymis, sperm

(Jpn J Fertil Steril 45:251-258 2000)

Introduction

Mammalian spermatozoa in the testis and caput epi-
didymis are generally incapable of binding to the zona
pellucida and fertilizing the egg. The mammalian epi-
didymis is thought to provide the specific intralumi-
nal environment for the morphological and biochemi-
cal modifications necessary to produce functionally
mature spermatozoa. The sperm plasma membrane,
vital to the early events in fertilization, undergoes ex-
tensive biochemical changes as spermatozoa pass
from the caput to the cauda region of the epididymis.
Although certain details of these biochemical modifi-

cations are still unclear, many data elucidate that
sperm surface glycoconjugates are modified during
passage through the epididymis' . Two groups of
glycoprotein-modifying enzymes, glycosyltransferases
and glycohydrolases, are reported to be present in the
luminal fluid of epididymis®*-'¥. The enzymes in the
former modify the existing glycoproteins by adding
sugar residues from the donor (sugar nucleotide) to
the acceptor molecules, and the enzymes in the latter
cleave the terminal sugar residues from the existing
glycoconjugates.

The activities of some glycosyltransferases such as
galactosyltransferase® ¥, fucosyltransferase® ? and
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sialyltransferase®® as well as 33N-acetylglucosami-
nyltransferase'” have been detected in the rat rete
testicular fluid or the epididymal fluid. These enzymes
are assumed to modify the sugar moieties in sperm
surface glycoconjugates during passage through the
epididymis. Hamilton® has reported the activity of one
galactosyltransferase, which transfers galactose (Gal)
from UDP-Gal to N-acetylglucosamine (GlcNAc), in
rat rete testicular and epididymal fluids. This galacto-
syltransferase was assumed to be 34galactosyltrans-
ferase from the inhibition of the activity by «-lactal-
bumin. However, the activity of another type of
galactosyltransferase, which transfers Gal from UDP-
Gal to the Gal residue of N-acetyllactosamine (Gal 31
—4GlcNAc), has not been detected in the testicular
and epididymal fluids yet, even though it has been
found in many mammalian tissues and fluids™'".

This study suggests that a galactosyltransferase,
which transfers Gal from UDP-Gal to N-acetyllac-
tosamine, is present in the rat epididymal and testicu-
lar fluids.

Materials and methods

1 Materials

N-Acetyllactosamine (Gal 71—4GlcNAc) was pur-
chased from Seikagaku Co., Tokyo, Japan. Galactose
(Gal), lactose and N-acetylglucosamine (GlcNAc)
were obtained from Kanto Kagaku Co., Tokyo, Japan.
UDP-Gal, Bandeiraea Simplicifolia BS-I isolectin B4
(BSI-B4) labeled with FITC and «-galactosidase from
green coffee beans were from Sigma Co., St. Louis,
USA. UDP-[?H]Gal was purchased from Daiichi
Kagaku Co., Tokyo, Japan. Fuca1—2Gal 71—4Glc (2'-
fucosyllactose) was separated from a brown bear
milk!”.

2 Preparation of testicular sperm and rete testicular

fluid

Adult male rats of the Wistar strain (11 to 20 weeks
old) were used throughout this experiment. Testicu-
lar sperm were collected from rete testis using a mi-
cro vinyl tube (id. 0.2 mm) by the method of Hamilton",
The sperm with rete testicular fluid thus collected
were centrifuged at 1500 X g for 5 min. The superna-
tant obtained was stored at -20 C as “rete testicular
fluid”. The fluid from several animals was pooled for
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enzyme assay. The sperms isolated from the fluid were
also employed as “testicular sperm” after washing with
PBS 3 times.

3 Preparation of cauda epididymal sperm and fluid
The cauda epididymis with a small stump of vas
deferens was disected free of fat, and the tangled epi-
didymal tube was unconvoluted carefully using twee-
zers under a disecting microscope. Then cauda epid-
idymal sperm with sticky fluid were gently forced out
from the tube by retrograde flushing with a small
amount of PBS, and collected by centrifugation at 3000
X g for 5 min. The supernatant thus obtained was used
as “epididymal fluid”. The sperms were washed with
PBS 3 times and employed as cauda epididymal sperm.

4 Estimation of sperm number
Sperm diluted in PBS were enumerated with a

hematocytometer.

5 Isolation of sperm plasma membrane

The suspension containing sperm plasma mem-
brane was obtained by the method of Tulsiani et al.™.
The cauda epididymal spermatozoa were suspended
with 1.0ml of 0.1% Triton X-100, and the suspension
was centrifuged at 3000Xg for 5 min to obtain the su-
pernatant.

6 Galactosyltransferase assay

Galactosyltransferase (GalTase) activities were as-
sayed as described previously for N-acetylglucosaminyl-
transferase'” with some modifications.

GalTase activity with N-acetyllactosamine as an ac-
ceptor was assayed as follows. The incubation mix-
ture consisted of 50 mM sodium cacodylate buffer (pH
7.0), 20mM MgClz, 2mM ATP, 1.5mM UDP-[*H]Gal
(10 kBq per 100! incubation mixture), 40 mM N-
acetyllactosamine and 40ul of rete testicular or epid-
idymal fluid. The total volume was 100ul. Parallel in-
cubations without acceptor were performed to correct
for any hydrolysis of UDP-Gal. After incubation for 24

h at 37 C, the reaction mixture was cooled in ice to

stop the reaction and passed immediately through Bio-
Rad AG 1X8 ion exchange resin (Cl form, 200-400
mesh) contained in a Pasteur pipette to remove re-
sidual UDP-[*H]Gal. The incorporation of ['H]Gal into
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N-acetyllactosamine was determined by liquid scintil-
lation counting with a Packard Tri-Carbo scintillation
counter.

The assay conditions for another GalTase activity
with GleNAc as an acceptor were as follows. The in-
cubation mixture consisted of 50 mM sodium cacody-
late buffer (pH 7.0), 20mM MnClz, 2mM ATP, 1.5mM
UDP-Gal containing UDP-[*H]Gal (10 kBq per 100ul
incubation mixture), 40mM GlcNAc and 40ul of rete
testicular or epididymal fluid. The total volume was
also 100ul. The incubation was performed at 37 C for
4 hr. The other steps for the assay were as described
above. Protein concentration was measured by the
micro method of Matsusawa et al." using bovine se-

rum albumin as the standard.

7 The transfer of [*H]galactose to the sperm plasma
membrane fraction

The transfer of [*H]galactose to the sperm plasma
membrane fraction was carried out as above except
that the incubation was conducted in the absence of
acceptor, N-acetyllactosamine or GlcNAc.

For the assay of GalTase, various amounts of the
sperm plasma membrane fraction were added to the
assay mixture (total 140ul) containing 50mM cacody-
late buffer (pH 7.0), 20mM MgCl: or MnCl:, ZmM
ATP, 1.5mM UDP-Gal containing UDP-[*H]Gal (10
kBq per 100u1) and 20u1 epididymal fluid with 20% «-
lactalbumin for GalTase A or without « -lactalbumin
for GalTase B. The incubation and determination of
the incorporation of [*H]galactose were carried as
above. Parallel incubations without acceptors were

performed.

8 Histochemical staining methods for sperm, testis and

epididymis with FITC labeled lectin

Both testis and epididymis were frozen in liquid
nitrogen, sectioned at 10y in a cryostat and dried on
cover slips at room temperature. Testicular or epid-
idymal sperm suspended in PBS were also spread out
on coverslips to dry. These tissue sections or sperm
on coverslips, after being fixed in 10% formalin for 3
min and washed with PBS, were incubated in PBS con-
taining 1% FITC labeled BSI-B4 at 37°C for 30 min or
3 hrs. After the incubation they were washed with PBS
and mounted in “crystalmount (Cosmo Bio Co., To-
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kyo, Japan)” for exmination under an Olympus fluo-
rescence system (BX-60) within 4 hrs. For control, tis-
sue sections or sperm were pre-incubated in a medium
containing both BSA and labeled lectin. Tissue sec-
tions and sperm treated with « -galactosidase (2 units/
ml in 0.1 M phosphate buffer, pH 6.0) at 37°C for 8 hrs

were also employed for control.
Results

1 Characterization of two kinds of GalTases in fluids

from rat rete testis and epididymis

Preliminary experiments showed that the fluid from
both rat rete testis and epididymis had two kinds of
GalTase activities which catalyzed the transfer of Gal
from UDP-Gal to N-acetyllactosamine or GlcNAc. The
galactosyltransferase activity, which transfers Gal to
N-acetyllactosamine, named “GalTase A", was stron-
ger in the epididymal fluid than in the testicular fluid,
whereas another galactosyltransferase activity, which
transfers Gal to GlcNAc, named “GalTase B”, was
stronger in the testicular fluid than in the epididymal
fluids (Table 1). The activities for both GalTases in
the rete testicular and epididymal fluids were optimal
at pH 7.0 (Fig. 1).

Table 1 Activities of GalTase A and B in the both of testis
and epididymis

GalTase A GalTase B
MEAN+£S.D. ,
(1X10 1 MEAN=S.D.
Testis T 0.82+0.04(3)  1.51£0.14(2)
Cauda Epididymis 42+098(3)  0.14£0.01(2)

(n mol of UDP-Gal/min - mg-1 of protein)
Numbers in parentheses indicate times for experiments.

Table 2 Effects of various divalent metal ions on GalTase A
and GalTase B activities of rat epididymal fluids

Relative activity
Metal ions -

GalTase A¥ GalTase B
Mn* 25 100
Ca* 30 24
Mg* 100 19
Zn* 44 15
Co* 21 30
Cd# 14 11

The relative activities were calculated from mean value in trip-
licate experments.
« These were expressed in the relative values that of Mg* as 100.
© These were expressed in the relative values that of Mn* as 100.
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Fig. 1 Effect of pH on the activities of (1) GalTase A and (2)
GalTase B in the rat rete testicular and the epididy-
mal fluids. The buffers employed were sodium cacody-
late (pH 6.0 - 8.0), all at 50mM. Numbers in parenthe-
sis indicate the experimental times.

The effects of divalent metal ions on the GalTase
activities were examined at the 20mM concentration
with the epididymal fluids (Table 2). The “GalTase
B activity depended absolutely on the presence of
Mn?, though other ions, including Ca®, Mg*, Zn*,
Co*, and Cd*, were only partially effective. On the
other hand, Mg> was more effective than Mn** for
the “GalTase A” activity. The activities of “GalTase
A" and “GalTase B” in the epididymal fluid in the pres-
ence of Mg? or Mn* were maximal at above 40mM,
although the Mg?* concentration had not effect on
“GalTase B activity in the epididymal fluid (Fig. 2).
In both the epididymal and the testicular fluid, the
“GalTase A activity with Mg® and “GalTase B” activ-
ity with Mn? were completely inhibited by addition of
20mM EDTA (data not shown).
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Fig. 2 Effects of concentration of Mg* and Mn** on (1)
GalTase A and (2) GalTase B activities of rat epididy-
mal fluids. Numbers in parenthesis indicate the ex-
perimental times.

The “GalTase B™ activity in the epididymal fluid was
completely inhibited by addition of 10% « -lactalbu-
min, whereas the “GalTase A” activity in the epididy-
mal fluid was not (data not shown). The addition of
0.1% triton X-100 had no effect on the activities of ei-
ther “GalTase A" or “GalTase B” in the epididymal
fluid (data not shown).

2 Acceptor specificity for “GalTase A”

A few oligosaccharides or monosaccharide were
examined as acceptors for “GalTase A activity in the
epididymal fluid at 40mM (Table 3). Lactose and ga-

Table 3 Acceptor specificities of the GalTase A activities of
rat epididymal fluids

i 'dnAcceptor (40mM) Relative® activity

Gal31—4GalNAc 100
Gal?1—4Galc 78
Gal 31
Fuca1—2Gal;31—+4GalNAc 0

The relative activities were calculated from mean value in trip-
licate experments.
o These were expressed in the relative values that of Gal1—
4GalNAc as 100.
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Fig. 3 Effects of the amounts of sperm plasma membrane
fraction on (1) GalTase A and (2) GalTase B activities
of rat epididymal fluids. The GalTase A and B activi-
ties were measured with 20% « -lactalbumin or with-
out « -lactalbumin, respectively, in the reaction mix-
tures. Numbers in parenthesis indicate the experimen-
tal times.

lactose as well as N-acetyllactosamine showed accep-
tor specificities for the “GalTase A”, whereas 2’-
fucosyllactose did not.

3 “GalTase A” and “GalTase B” activities in the epid-
idymal fluid for the sperm membrane fraction as
acceptors
For “GalTase A” activity assay, the mixture con-

tained 20mM MgCl: and 20% « -lactalbumin to sup-

press “GalTase B” activity, whereas it contained 20

mM MnCl: for “GalTase B” assay without « -lactal-

bumin. In the reaction without « -lactalbumin, the in-

corporation of [*H] Gal into sperm plasma membrane
should be mostly due to the “GalTase B” activity of
the fluids, because the activity of “GalTase B” was sig-
nificantly higher than that of “GalTase A” (see Table
1).

It was shown that both GalTases had acceptor speci-
ficities for the sperm membrane fraction and the in-
corporation of [*H]Gal increased in accord with the
amount of the membrane fraction added (Fig. 3).

4 Histochemical observation

As the galactosyltransferase activity, which trans-
fers Gal from UDP-Gal to N-acetyllactosamine, was
assumed to be due to «3galactosyltransferase, the

(4a) (4b)

(a) Rat testicular sperm. Their heads show a strong reaction with
BSI-B4 labeled FITC. X 600.

(b) Rat epididymal sperm. Their heads show no staining reac-
tion. X600.

(c) Tissue section of rat testis. The heads and nuclei of sperma-
tids on later stages show the reaction. No reaction was dem-
onstrated in nuslei in other cells, spermatogonia and sper-
matocytes.

Fig. 4
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surfaces of rete testicular sperms as well as epididy-
mal sperm were investigated for staining by the lectin
which recognized Gala1—3Gal units in glycoconju-
gates.

Testicular sperm head showed a positive staining
reaction with labeled BSI-B4 which bound specially
to a-Gal residue, while the head of epididymal sperm
did not show a reaction (Figs. 4a and b). In testicular
sections, the positive reaction was also observed in
the head of sperm (Fig. 4c). This indicated that the
positive reaction for labeled BSI-B4 in the head of free
testicular sperm was not induced artificially by the
preparation of sperm from rete testis. No control
sperm which was digested by «-galactosidase showed
the reaction.

Discussion

This study shows that two kinds of galactosyltrans-
ferase activities, which differ in both substrate speci-
ficity and the requirement of divalent metal ion, ex-
isted in rat rete testicular fluids and epididymal flu-
ids. “GalTase B” was assumed to be p4galactosyltrans-
ferase, which transfers Gal from UDP-Gal to non re-
ducing GlcNAc of the glycoconjugates to produce Gal
[ 1—4GIcNAc-R, from its substrate specificity for
GlcNAc and the inhibition by « -lactalbumin. The ac-
tivities of 34galactosyltransferase have been detected
in the rete testicular fluids and sperm cell surfaces of
the rat®®, mouse® and human?"?.

“GalTase A” was assumed to be a3galactosyltrans-
ferase, which transfers Gal from UDP-Gal to non re-
ducing Gal of the LacNAc unit in the glycoconjugates
to produce Galal—3Gal 31—+4GIcNAc-R, based on its
substrate specificity. This GalTase has not been de-
tected in rat epididymal fluids or rete testicular fluids.

The activity level of “GalTase A” was higher in rete
testicular fluids than in epididymal fluids, whereas that
of “GalTase B” was higher in epididymal fluids than
in rete testicular fluids. “GalTase B” required Mn?
for the expression of its activity, whereas “GalTase
A’ prefered Mg? to Mn?. These results showed that
modification of the glycoconjugates on rat sperm to
produce LacNAc may occur in the rete testis rather
than in the epididymis, whereas that to produce Gal
a1—3Gal 31-4GlcNAc-R may occur in the epididymis
rather than the rete testis. The formations of LacNAc

GalTase in rat rete testis and epididymis
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or Gale1—3Gal 31—4GIcNAc in the epididymis or in
the rete testis are assumed to be stimulated by differ-
ent divalent metal ions, namely Mn? or Mg?.

Activities of both “GalTase A” and “GalTase B” in
the epididymal fluids were detected for sperm plasma
membranes as acceptors. This suggestes that the
modifications of the glycoconjugates in sperm surfaces
is induced by these two galactosyltransferases dur-
ing passage through the epididymis.

The staining reaction with BSI-B4 lectin, which spe-
cially recognizes non reducing «1—+3Gal in the
glycoconjugates, was strong in testicular sperm heads,
while the sperms treated with «-galactosidase were not
stained with the lectin. Thus, the testicular sperm
heads had a non reducing «1—3Gal unit in the sur-
face glycoconjugates. On the other hand, the head of
epididymal sperm did not show staining with the lec-
tin. It was concluded that the number of non reducing

a1—3Gal units in the glycoconjugates on the sperm
surface was reduced during passage through the epi-
didymis. This is, however, not consistent with the re-
sult that the activity of « 3galactosyltransferase was
stronger in the epididymal fluids than in the rete tes-
ticular fluids. «-Galactosidase activity has been re-
ported in the rete testis®. It is possible that the non
reducing Gale1—3 linkage in the glycoconjugates on
the sperm surface is hydrolyzed by «-galactosidase
activity during passage through the epididymis. The
activity of «-galactosidase may be stronger than that
of e3galactosyltransferase in the epididymis.

In conclusion, the modification to the glycoconju-
gates on rat sperm surface, which occurs during the
passage of the sperm through the epididymis, involves
several glycosyltransferases such as 4galactosyl-
transferase and «3galactosyltransferase as well as gly-
cosidases such as 8-galactosidase and «-galactosidase.
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Effects of Gonadotropin Releasing Hormone Agonist on Uterine
Volume in Patients with Adenomyosis, Leiomyomata or Both
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Fukuoka 810-8539, Japan

Abstract: An objective of this investigation is to clarify the reducing effect of gonadotropin releasing

hormone agonist (GnRH-a) on uterine volume of adenomyosis. A retrospective chart review was con-

ducted of 153 premenopausal women, 34 to 54years of age, with adenomyosis and/or uterine leiomyo-

mata at Hamanomachi Hospital. GnRH-a was administered for 42 to 294days before hysterectomy. Uter-
ine volume before and after GnRH-a treatment was measured by ultrasound imaging. Surgically removed
uteri were histopathologically examined. A significant uterine volume reduction of 51.4% was achieved in

cases of adenomyosis. There was no statistical difference among the reduction rates of the uterus for
cases of adenomyosis, leiomyomata, or both lesions. Reduction rates in uterine volume obtained from
cases of adenomyosis and leiomyomata following treatment with GnRH-a were nearly the same.

Key words: gonadotropin releasing hormone agonist (GnRH-a), adenomyosis, leuprolide acetate, uterine

volume, reduction effect

(Jpn J Fertil Steril 45:259-263 2000)

Introduction

We have reported on the reducing effect of gona-
dotropin releasing hormone agonist (GnRH-a) on uter-
ine volume in cases of leiomyomata as assessed by
ultrasonography and on the uterine cavity area in lei-
omyomata as assessed by hysterosalpingography® 2.
There are many reports concerning the reducing ef-
fect of GnRH-a on leiomyomata size and whole uter-
ine size in leiomyomata!-?. With the exception of a
few case reports, however, it is difficult to find written
evaluation of the reducing effect of GnRH-a on uterus
involving adenomyosis, another condition of enlarged
uterus commonly encountered in clinical practice.
About 25% of all surgically removed uteri are histo-
pathologically diagnosed as having adenomyosis'® 'V,
but it is very difficult to diagnose, preoperatively,
whether the enlarged uterus is due to leiomyomata
or adenomyosis.

Symptomatic enlarged uterus, such as hyper-
menorrhea and dysmenorrhea, is considered an indi-

cation for hysterectomy. Recently it is common prac-
tice to carry out vaginal hysterectomy as treatment
for leiomyomas after a temporary reduction in uter-
ine volume using GnRH-a for three or four months® 9.
It is important for the physician to know the reduc-
tion rate before administration of GnRH-a to patients
with possible adenomyosis who are scheduled for vagi-
nal hysterectomy.

We retrospectively analyzed cases with enlarged
uterus who were administrated GnRH-a preoperatively
and who, histopathologically, were diagnosed postop-
eratively as having adenomyosis and/or leiomyomata.
We present what is believed to be the first investiga-
tive report concerning the reducing effect of GnRH-a
on uterine volume in patients with adenomyosis.

Materials and Methods

A total of 153 premenopausal women, 34 to 54years
of age, with symptomatic enlarged uterus who had
undergone hysterectomy in the Department of Obstet-
rics and Gynecology at Hamanomachi Hospital were
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Table 1. Demographic Data
Group-A Group-L Group-AL
(n=28) (n=94) (n=31)
Age (y) 447145 455+3.4 46.8+3.3
Weight (kg) 53.84£7.1 54.6+7.5 56.2+9.4
Height (cm) 155.6+5.3 156.5+4.5 1557 5.7 °
Gravidity 33%+13 26t1.4 3.1t1.8
Parity 2.240.7 1.9+0.8 1.8+ 0.9
Pretreatment uterine volume (cm?)* 3475+189.0 568.8+355.0 516.2+ 350.3
Duration of GnRH-a treatment (days) 113.0+58.1 117.3+38.9 114.3+ 41.0
Note: All values represent mean=®S.D.
* Group-A versus Group-L, p<0.01.
included in this study. Inclusion criteria included, (a)
Results

preoperative GnRH-a treatment, (b) ultrasound mea-
surement of the three largest dimensions of the uterus,
performed both before and after GnRH-a treatment,
(c) hysterectomy performed immediately after GnRH-
a treatment, and (d) an established postoperative his-
topathological diagnosis. Following the histopatho-
logical examination of surgically removed uteri, 28
patients were diagnosed with adenomyosis (Group-
A), 94 patients had leiomyomata uteri (Group-L), and
31 patients had involvement of both lesion types
(Group-AL). We administered GnRH-a to patients
preoperatively for 42 to 294days (116+43days, mean
+S.D.) for the purpose of treating anemia, facilitating
surgical procedure (especially vaginal hysterectomy),
and relieving symptoms prior to surgery. One hun-
dred and fifty three patients received leuprolide ac-
etate 1.88mg subcutaneous injection into the lateral
abdominal wall every 4 weeks. All GnRH-a treatments
were initiated within the first 5days of the menstrual

cycle for all patients. All patients had histories of regu- 0r

lar menstrual cycles before the study and showed no %

signs of uterine neoplasia on cervical smear, endome- E 20

trial smear or biopsy. The volume of the uterus was E 'I'
calculated using a prolate ellipse equation'?. All data g 40 - I ]
are presented as mean=®S.D. Comparison of demo- E

graphic data was performed by one-factor analysis of ,‘"‘3 60 -

variance (ANOVA) and a multiple comparison test was 'é

made using Scheffé's multiple range test. A compari- S gt

son of the mean uterine volume before and after E

GnRH-a treatment was made by the paired t-test. The 100

difference between the groups was considered signifi-
cant if p was < 0.05.

Demographic data for the three groups of patients
were shown in Table 1. The three groups were very
similar with respect to age, weight, height, gravidity,
parity, and duration of GnRH-a treatment. The pre-
treatment uterine volume was shown to be statistically
different between group-A and group-L.

The reduction rate of uterine volume for each group
was shown in Figure 1. The mean uterine volume
decreased in group-A from 348+189cm?® (147c¢m?® to
906cm?) to 157 =77cm?® (57cm? to 406cm?) after 113+
58days (44days to 294days) of GnRH-a treatment, for
an average decrease of 51.4%. In group-L, the mean
pretreatment uterine volume was 569=+355cm?®
(128cm?® to 2,058cm?®) compared with 311+191cm?
(72cm? to 1,163cm?®) after 117+39days (49days to
235days) of GnRH-a treatment, for an average de-
crease of 43.4%. In group-AL, the mean pretreatment

Group-A Group-L Group-AL

Percent reduction in uterine volume after GnRH-a treatment
compared with that of pretreatment volume. Values represent
mean=*S.D.

Figure 1
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uterine volume was 516+350cm?® (195c¢m? to 1,890cm?)
compared with 240+139cm® (69cm?® to 672cm®) after
114+41days (42days to 225days) of GnRH-a treat-
ment, for an average decrease of 49.2%. There was no
statistical difference among the reduction rates be-
tween the three groups. In each group, however, there
was a statistical difference between the mean pretreat-
ment uterine volume and mean uterine volume just
prior to surgery (p<0.0001).

Figure 2 illustrated the relationship between the
duration of GnRH-a treatment and the reduction rate
of uterine volume in group-A. From the regression
curve of the means, the greatest reducing effect of
GnRH-a treatment was found within the first 60days,
at more than 40% of pretreatment volume. After that,
there was little volume reduction with continued
GnRH-a treatment.

Figure 3 indicated the relationship between esti-
mated pretreatment uterine volume and its conse-
quent reduction rate in group-A. In 17 cases, the pre-
treatment uterine volume was more than 250cm?®. Fif-
teen of these cases had an overall uterine volume de-
crease of 40% or more. In 11 cases with pretreatment
uterine volume less than 250cm?, 7 cases demon-
strated a volume reduction of more than 40% and 4
cases showed a reduction of less than 40%.

Discussion

Adenomyosis is characterized by a deep invasion

Reduction rate of uterine volume (%)

al 1

0 50 100 150

S
S

1 P 1 I}
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Duration of GnRH-a treatment (days)

Relationship between duration of GnRH-a treatment and re-
duction rate of uterine volume in group-A. Third-order regres-
sion curve of the reduction rate on the duration of GnRH-a treat-
ment is displayed. Y=100.0-0.897X+0.004X? -6.467 X 1075X*,
R’=0.906, P=0.2397.

Figure 2
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Figure 3

of endometrial glands and stroma within the myo-
metrium. Clinical symptoms include enlarged uterus,
dysmenorrhea, and hypermenorrhea. The severity of
pain depends on the depth of the myometrial invasion.
Hysterectomy is the only responsive action proven to
be successful in the treatment of adenomyosis. Our
literature search found only four case reports concern-
ing GnRH-a treatment and adenomyosis®® ¥, Three
articles reported on pregnancies following GnRH-a
treatment for controlling adenomyosis'-'®. Only one
article provided a quantitative description of the
changes in uterine volume during GnRH-a treatment'®.

We and some other investigators have found that
the reduction rate of uterine volume in cases of lei-
omyomata, when treated by GnRH-a, is between 34%
and 55% of pretreatment uterine volume! ®. In this
study, we clarified that the mean uterine volume re-
duction of adenomyosis was 51.4%; the same value as
that of lelomyomata. Most of the uterine size reduc-
tion in cases of adenomyosis occurred by the eight
week of GnRH-a treatment. The duration of GnRH-a
treatment for the reduction of adenomyosis is the
same length as that of leiomyomata® >89, Understand-
ing the characteristics of uterine size reduction curve
for adenomyosis is important for minimizing costs and
maximizing the efficacy of treatment for adenomyo-
sis uteri, especially when evaluating surgical interven-
tion.

It was demonstrated that the reduction rate in uteri
with adenomyosis of less than 250cm?® showed disper-
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sion and reduction was less than that in uteri over
250cm®. However, so long as we use GnRH-a for the
purpose of treating severe anemia and/or facilitating
vaginal hysterectomy, the low reduction rate in uteri
of less than 250cm?® is not an important consideration.
The temporary reduction in mean uterine volume
by GnRH-a converted operative procedures that were
previously performed by laparotomy into vaginal or
laparoscopic hysterectomy®'®. When compared with
abdominal hysterectomy, vaginal hysterectomy has
been associated with a significantly lower complica-
tion rate, fewer hospitalization days, and a quicker
recovery'”. More recently, the feasibility and safety
of outpatient vaginal or laparoscopic assisted vaginal
hysterectomy has been reported'® '¥. As demon-
strated in this study, almost the same reduction rate
could be expected for uteri with adenomyosis as for
leiomyomata, following GnRH-a treatment. As a re-
sult, we can use GnRH-a, preoperatively, for symptom-
atic enlarged uterus, for the purpose of volume reduc-
tion, facilitating vaginal hysterectomy without exact
pretreatment differential diagnosis, irrespective of lei-
omyomata or adenomyosis. This provides a new
choice of treatment for patients with adenomyosis.
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ED5/6BTTIFERE, AHREIZEII 5 A - 72, BTOWGE U TARERRBNZ A TOHDMEDEIZ & <L
IZAbhkh o7,
PE > THUR TIZBTO IS HRINEQOfELL |, D1: 2PNAS{ELL |, D3: SHilaAL A 5fHLL E, hCGRE1-
HNE8mmPL |, leaf pattern, FHi40ERMARVEZEL NS,
2) ik D 3FERF D sequential medium (1) P1-Blastocyst medium (2) G1.2-G2.2 (3) K-SICM-K-SIBM # Ft >,
F 7225 % DREFETE A 6 Slots & MEAE AT Ulotil O NI IaREE 2 gt U, 8RO & 2380,
lotick 2B VA H S 0RE Lz, ZO/BR, AEEI LV L OORERIC L D IMEIEER I E
Abhi, EFBEALORERDIIZEENALNTE D, ##E Zquality control , quality assurance
MBAURTH 5.
3) D5%CO02, 5%02, 90%N2 @ 6%CO2, 5%0-2, 89%N2 3 5%CO: in air® 3FHELH DincubatorBE1E F THpH, PO,
PCOZ&MlE U, F@EB & /6T L7z, PO3@Tl3140mmHgLl & D, @icp~fEmIzE<, ©, @
DV Hin vivoD RIS, QD ADIZIER, IMERERER SR OEAA AL 2. LA EPCO:E
QORETREDHERTELIZIT —ETH -7, pHIZ(1) DIFA L DOBRBITE7.25-7.32L 1T T
HoTz.
@) TS LARICpHA &, 5 72, £ 2QIZDIZIE LpHAR R B ME A & 6 h iz, 5k, H#
Wbtz k0 B AR EEER LIcEiT 5 Bbhbh s,
¥—"7—F I IMHE, sequential medium, PO, PCO-, pH

( HARE 258 45:265-271 2000)

JeFEAfIE, UNBLR O B2E R0 in vitro TO R R TH
& 12- 180T 5 Z L4 BEEL TS, IMORFH LT

R Zin vivolZ 8\ T, T EAEDimplantation EAROZELLAEHFHL T, OO A AT
window 2} VT B REHHHEINH%5-7H B)ICB K 5 b, BN ThD. i, HERMNYGE SN, sequen-
Wb TWa, Invitrol2 W T FRIIH%5-6H HD tial medium & V5 IR, T ERERICLI- %O

il



88 (266) AEAgRafshE ; ATAREE M\ Lo 72 ¥ Dkey point HARAERRE 45%3%5
BERERAATF L & -7z, BOBERIZE U T2~3 NN
o gt B HERB LA

FEHOMB DR - BRI 5 2 &30
IZE-TAREYEILWVWEDEEZ NS, W, 7
Dsequential medium % 4% Z £i2k 0, viabil-
ityDE VIR MERR T &, FHRE, AERE A L
L, SHHILICR B EOREN L XN T B,

% 2 T4, RIEARTABINGIZ X% & LTD2/3 -
D5/6F DB # L LA A RET T2 L 8
12, RO MEIL, SHOBLAIZOVTERT
5. 7-BE, BREEOEERSHRENL TS,

WEBROMKAFEMI- AR ER T AEWEALD S
M, b2 2EHTERADEKICETOBRENEASL

3, 72, FEICKHBEREHHLTHIDIZE 20

boTHMIZEND S -8, REMLSEED KR
W, %L THASBEDIotIZ DN TR EE %
®Ef U7z, %7-25mM bicarbonate % & #r55#Hk TlZ
5%CO CpHM7.2~T4IZfR =N 5 EDWMEH B 59,
—7 T6%COD /DB DMH LIt L& O#t
# ¢ & 5 (personal communication). % Z T, 5%CO:,
5%032, 90%N2 (5-5-90) & 6%CO2, 5%02, 89%N> (6-5-89) 1D
MBMHOTE T CORKEHE, IMERaF|EE | pH, PO,
PCO- %tk U B A s R A R L 7=,

199849 H & 0200042 H & TDO 1464 HRIZ2Mm|
DU EEROR, REFEAE U T & RN 4 - 7o 5E % it
F L L7, ZORIZART # JifT L 7= % retrospec-
tivelZD5/6IFEAE103 2 117/58, D2/3irF4 564463
FAIRIC b TLOBRRET L 7=,

PRBEHI 12 HEA ) 12 long protocol & Tk & L |
poor responder X L 12 BRIPE A A 2 WRERINZ 13
short protocol % 47 L 7=.

Rk idinsemination, ICSI(DO) %> 52PN (D1) £
TIVF20(Scandinavian IVF Science,Sweden) % fii F
L, 2PN»6D3xTO2HME, D3, 5D5H B0 it
D6% TD2-3HMIZ%& 4, Pl-Blastocyst medium
(Irvine,USA), G1.2-G2.2 (Scandinavian IVF Science,
Sweden) K-SICM-K-SIBM (COOK, Australia) ? 3fd%H
Dsequential medium % fHEH L 7=, I, ¥, IR
50ulDdrop% oil TRV, 5-5-90 & 6-5-890) 2FEFHDin-
cubator®IIHE F THEFE L 7=, D5 TIZEERFENR & kil
L7z. % ¥, pH, PO, PCO2HEER Iml % oil THW
Z M Z fDincubator T—MaF-# L T, IRMA blood
analysis system series 2000(Diametrics Medical

#1 RIEARTAKINMAIOD2/D3 & D5/D6FEED ki

D2/ D3ET D5/D6BET
Total ICSI IVF Total ICSI IVF °

PR % 63 38 25 117 84 33
4F-#b (range) 36.2(28-42) 36.6(28-42) 35.6(29-42) 34.2(26-44) 34.7(26-43) 32.9(29-44)
YRR ART I8 3.6 3.6 3.6 4.1 4.0 4.2
S ERYNEL 6.0 53 7.1 8.0 8.5 6.6
ZHEE 61.3 59.0 63.5 74.5 75.7 71.7
brIES 95.2 95.0 95.3 97.3 97.8 96.1
iR

B/2PN 29.3 29.5 28.7

=3BB/2PN 9.6 9.2 10.8

B/8cell 87.4 93.5 74.8 a

=3BB/8cell 28.6 29.0 27.9
SERRFEAE R 25 2.5 2.5 2.7 2.8 2.6
HRE 15.3 13.6 17.9 13.2: 12.0 16.5
REAR B 16 8 8 29 18 11
SR TES 29.6° 25.0 36.4 28.4% 25.0 28.2
TR 12.5¢ 12.5 12.5 34.5¢ 38.9 27.3
TEARARGE - 43 i 87.5 87.5 87.5 62.1* 61.1 72.7
E VA DL 14.3¢ 15.8 12.0 12.3¢ 14.3 9.1 .
EIES 31.3 37.5 25.0 28.5¢ 35.3 18.2
YRR ok AL 2 1.2 0.7 2.0 0.8f 0.9 0.6

Rl—FSMicb W THEZRL
* 15 FEIHERD - 962.1%




leaf

K127 A1 H = (267) 89
2 AEERFRB 1 ER 1 RR) A 6 A IR E D AT AR
AREFR A BEK FRIN R B Fo At 5 B HEAR B (%)
Bk 47 55 48 15(31.3)
P 23 24 22 8(36.4)
/i1 5 8 4 0( 0.0)
= 5 6 1(20.0)
T ENIRIE 4 4 4 1(25.0)
JR K ANBR 19 20 19 4(21.0)
At 103 117 102 29(28.4)
XEFEICAEREELL
%3 D5/D6 BT#@EIGO BT
D2/D3 ET D5/D6 ET
HRKHE 33 °ER BHIRE IR ES
- fin (%)
<29 00(0/ 3 0.0(0/ 1) 25.0 ( 7/ 28) 66.7 ( 6/ 9
30-34 15.2( 7/ 46) 43.8( 7/16) 18.4 (16/ 87) 37.5 (12/32)
35-39 21.3 (13/ 61) 33.3( 8/24) 9.1 (11/121) 20.5 ( 9/44)*
=40 3.7( 17 2% 7.7(1/13) 7.0( 3/ 43) 6.3 ( 2/32)®
FRINEL (1)
<4 78(4/ 5) 14.3 ( 4/28) 14.3 ( 6/ 42) 15.3 ( 5/33)
59 15.6 ( 7/ 45) 33.3( 5/15) 10.1 (12/119) 20.3 ( 9/44)
=10 24.4 (10/ 41) 63.6 ( 7/11) 16.1 (19/118) 37.5 (15/40)
2PN ¥k (fi#)
<4 12.5 (10/ 80) 23.7 ( 9/38) 11.7 (15/128) 17.4 (12/69)
5-7 22.7(5/ 22) 429(3/7) 8.5( 8/ 94) 21.9( 7/32)
=8 2.9( 6/ 35 44.4 ( 4/ 9) 24.6 (14/ 57) 62.5 (10/16)
Sl e A A B (1)
=2 15.2 (16/105) 31.7 (13/41) 10.6 (20/189) 18.4 (16/87)
34 125(1/ 8 33.3(1/ 3) 11.3( 6/ 54) 27.8( 5/18)
=5 60.0( 3/ 5) 100.0( 1/ 1) 29.7 (11/ 37) 66.7 ( 8/12)
T E NI (hCGH% 5-8F) (n=24)
J& & (mm) <8 3
=8 21
pattern homogenous 2
leaf 22
T E AR (IR RF) (n=21)
J& & (mm) <8 1
10> =8 1
=10 19
pattern  homogenous 20

1

Rl—FEMickWTHREARD (p<0.01)

incorporated) THIE L 7=. 7=, #MaAHAWPEIZ1~5) %
X, 6) AT & Rz,

ERREF L7z,

EAE VDR 8 |

2 B8 F DpH, PCO:2, PODRRET

1) REARTARINGIDOD2,/3 & D5/6FHED ik
2) AR A & & 7= 3R D g
3) D5/D6 BTG Dk &t

4) 3FEXDsequential medium & incubator® 4 X B35

DI BRAEERANDEE

] x

5) 3%&¥H D sequential medium®lotfE D bk
6) 3FESE D sequential medium & 3FEHD incubator 4

1) RIEARTARINEIDOD2/D3 & D5/D6FE A I H K

FAFHREOXEIIAD b hish - 72 (%),

2) REEIR RN A B & JHER T TREARSE A MEH 5]




90 (268) AEAE R | ATARE M) LD 7228 Dkey point HAREZEE 45535

[ ]
#4 3MMDsequential medium & incubator® # A SR IZ 51 B X
Medium H A PRIE AT B g 2 % = 3BBFI|E F*2
5590 31.5 (33/104)" 13.5 (14/104)
P1/Blastocyst 6-5-89 5.6 (15/ 27)* 11.1( 3/ 27)
5590 26.7 (20/ 75) 12.0( 9/ 75) °
ClLEG22 6589 500( 1/ 2) 50.0( 1/ 2)
5590 41.5 (66/159) 16.4 (26/159)
KRIEHLASIEM 6-5-89 48.5 (24/ 50) 16.0 ( 8/ 50)
F—fFRmIs bW THEERD  (p<0.05)
w1 AR/ day3 0D 4 818
#2 3BBLL b ¥t/day30) 71 #%
[ ]
ERLILDAHIEICHBEEZAL N 57
(#2).
#5 3fENHDsequential medium® Lot b 3) ket 1 O 72 DK & Bt L 7= 85%, D5/
> 5 By 0, % t;}\{ ey :
e R SR 6BTT30&*4%!:&66.7@0)4U& KMl L & 1
i/ Blastocysk L7 & <1240 1 TI36.3% & D2/D30
10t.9929290958 40.0 ( 4/10)  20.0 (2/10) 7.7% & ARRIZIK <, D5/D6MO A RIMEEA S
10t.9929291061 17.6 ( 3/17) 5.9 (1/17) Nk oz, FRINED10MELL EOYE | 401015
10t.9929291162 355 ( 6/17) 176 (3/17) i (37.5%) , 2PN 28 L, LoonE, 164110
G1.2/G2.2 = i s % s
5%, D3T IV L -0 :
10t.8020121 28.0 ( 7/25) 8.0 (2/25) (6;5 ) WPLS{;TH& — %IEL L Mf L °
10t.8020£20-3 10.3 ( 3/29)* 6.9 (2/29) A, SOFARI1A <(43'3%) . SHELEORE, 125l
10t.8020£i14-3 42.6 ( 6/13)a 15.4 (2/13) 815'] (667%) ﬁiﬂ-%‘i l/ f: & /‘[IY. ) T X ‘}ﬂ*ul‘]ﬁl()ﬂﬂu
K-SICM/K-SIBM I, DIT2PNASMHLLE, D3 TSHINILL Fod ¢
lot.416767 304 ( 7/23) 21.7 (5/23) DAL EOMZ, D5/D6E THifEd % & 50%L
= bt i,
= ‘;; : i / = KEAR L 750 12704 BT A% &, hCG
Al —fFEmics W THEEAD (p<0.01 5, \ L 230 A1
o1 AEATNIE/ day30 3 I *f G, X 8mmb A 24{?']%‘21{5'!, leafpfattern °
w2 3BBLL |- 4 /day30) 4 #I% 2422 T b - 7=, F T NEFEREARED T N
DJF 1321611961 /310mmLL |-, homogeneous
pattern 21200 TdH 7. 7275 L, hCGILY:
#6-1 DI1~D3IZV B B D A 2 PR O g
Medium H AR n pH PCO:(mmHg) PO:(mmHg)
VE% 5590*! 8 7.498+0.050 30.3£3.6 776+52
6-5-89** 8 7.423+0.0449 36.1+3.8 76.0+6.8" °
5590 9 7.297 +0.064° 35.4+4.8 80.2£7.3w
P1 6-5-89 10 7.259 % 0.056° 389439 88.8+19.6¢
Gair*? 10 7.281+0.039< 38.4+4.4° 146.4 4 43wzt
18 5590 6 7.499 =+ 0.060° 30.1£52 T7.0+£7.3
: 6-5-89 6 7.447 % 0.047 35.2:£4.0 81.1+4.7
KSICM 5590 9 7.518+0.088" 29.0+4.4% 96.8-£40.2¢
’ 6-5-89 8 7.424+0.088™ 36.3+7.2 87.4429.3/ =

Al S B VL THESEA D (p<0.01)
*1 5-5:90: 5%CO2, 5%02, 90%N:

*2 6-5-89: 6%CO2, 5%02, 89%N2

*3 5air: 5%COzin air

Bt iz mean+SD




FR12%7 H1 H HE o fth (269) 91
%62 D3~D5IZHW 2 KD 4 R P O e
Medium H AR n PCO:(mmHg) PO(mmHg)

5-5-90*! 10 7.304£0.0422 354 =330 77.2+10.81

Blastocyst 6-5-89*2 9 7.3131+0.161¢ 36.0 =10.6' 76.0£5.8m
Hair*? 10 7.278£0.042¢ 37.3 3235 1425+ 16.9imnera

G2.2 5-5-90 6 7.386+0.054 35.0+4.8 86.6+25.6"
6-5-89 6 7.347£0.051% 38.8 £5.0¢ 95.4+37.9°

K.SIBM 5-5-90 9 7.522+0.070¢ 26.7 4.0k 81.1:11.1»
6-5-89 9 7.45310.082° 31.8+5.6 78.0%1.8¢

[Al—=fFEEIC B W THEEAD (p<0.01)
*1 5-5-90: 5%COz, 5%02, 90%N:

*2 6-5-89: 6%COz2, 5%02, 89%N:

*3 Sair: 5%COzin air

¥t idmean+SD

FED 7= NI A 8mm A T35, HEFE KRS, 8mm
Adi T G 1FIATAR U 7= (K3).

4) 3R D sequential medium THRNEEE4 | 3BB
YL L (Gardner® 75 6) ) BER A W45 &, fi
BEEIZVEOORW A 6 KSICM-K-SIBM, P1-
Blastocyst medium, G1.2-G2.2DIATd » 7=, F 7=
5-5-90 & 6-5-89 % L4 9 % &, Pl-Blastocyst me-
dium I3 A IZ6-5-89D Ji M EAF T - 72 (4) .

5) 5-5-90D B lE | C3fE¥iD sequential medium?3
lotsTHNRTAB L, RITDEVHASNGL.2-
G2.2Mlot. 8020£j20-3 & lot. 8020fi14-3 TH B XA A
b7z (KS).

6) 3ffXHDsequential medium®pH, PO, PCO» % <
CTA7z. Pl-Blastocyst medium TidpHid & & 125
590, 6-5-89, 5%COzin air (5 air) D £ 5 5 TE7.25~
7328 LT, EORFERIZE VT $5590
& 6-5-89% % £ 6-5-89 TPHAME W M A A &
7. G1-2 K-SICMIZP-1& b, K-SIBMidBlast-
cyst medium & D pHAHEISE O AR L 72,
PO.iZP1-Blastocyst medium % f#i [l L 72854, 55
90, 6-5-89, 5 air T#% 4 80.2+7.3, 88.8+19.5, 146.4
+4.3mmHg &5 air T RIS & AR L 72, PCO2
AR DR #R TIE % 435.414.8, 38.9%+3.9,
3844 d4mmHgt AR TED T, 2F-ET
b7 (%61,2).

Z S

TR RS AR, AR E <, BIRE
Itigha 4 1~2@fEhi4 2 2 sk, BHEILICE
e DOWMENZ L0 UL, RAEOKKTIZD2/
3LD5/6FEKET, HIKE, ATRFE, LIHKIIEDS
T RAHART AN L TR GRG0 5
Nikmofz, 72720, D2/DIIZRAFIRERMEL TE

BEAR U 22 O ST ART AR DS 5t U IRAR I & C R
+ 58619 % % Dh (embryo genome activationZ A
b B KGR 19 & IR0 eta (kR D gk 0 w3
), & BV ED5/D6IC BAF itz ia 4 fAtiL T &
BERR L s WA el SR - OREKAS L E &
0, JRIARWIOLT-B & 2 B Rttt Ay . R
fag CTRELZEDIZ, 8 MIBICLIRTONE & ik

PORRERD AL B0, 2EHIEO =Bz
BIIREIRO Btk 2208 Lasiy, L <I0KE
T3 Jones HJr 00355 LTy 3 X 5 12 & kA
T HIGTIRO I A L | IRl & fgfr L <o
5. AAERRBNC AZSE, &<I2, FERHCh
NEDWMERH B9, LirL, YT — 4 TIEHE
S L RRIC A SR B o7 HU FER
A R (hCGHE H-BE8mm Al 2344, IFE it
8mmAIN1%) TEAHRALSNTH D | STl % 52
Lﬂﬁ%nm\é 7w, UMLK B A PCOS%

B TERINE A L ~3(H & i 2D 2 <, F 743D
VEFIZ 4T T3 2 52 ERHFD & & 0, ATARENZ 2
oz,

2], IR RE 4G (D5/D6) AR A KA - 7231
K& LT, i, I EORIBRE &< R,
40/ L) E32F W1 (27.4%) , FRYNESELL T 48518
(41.8%) = FERERN-FRBEL -2 LizkbLEZ6h
5. HHE, FRINEA0MELL L, D1: 2PN SfE#L |,
D3 : 8 cellll EASELL LOEFNZPRE UL, TR
E50%LL LEexb. LhL, 7-RINEGHART
& 3[0 L FART A IN O AE I T5 4 23 98 T D D5/
D6BTCATAR L Tuv 5. KEo8iE, IGRBREONE,

T ENEO S 7 5 HRO WA 75 X hiud,
SEOINTED5/DEBTIZ LY |, EHFIZATHRA T
EHXIHBTHAY. £/-FRIZKL, kDB
R & N 7=D5/DOAMENAFENID 7 A3 HLRE A8 i |
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ERLZ05%, EHEHEPULKRETL T &L
v, F 77, prospectivelZ A 7=354, D3iZ8cell A3
Y b7 65D5/D6 % THi# % &t TN TR &
%, 8celln0~2f, &5VIMOEN KL LVHE
ARSI 2 72 b & I BICARFERTT 2 O 2R T
BEFLWEFEZILAEZW,

sequential medium{3FE S N2 I354, F2-°4
TRBEERRTH D, TRTORERIZATS DTIE A
EIEERDTITHIONINWEE LS,

Sequential mediald 1212, 2PN-8 cell & TO YA
R ALl 7= 15 3895 & 8cell-Blastocyst Tl 7= Feikic
L7 DO2MHD KT TIT b T s h, &<
# YD in vitroD 55 T B L in vivoD T 5Bl L £ b
SNMENTNEDTHSH 9 ? Sl TOYIBHDLH A
B 7 — & TIZ50%D AR T, MERafs i3 IEs
ICHDEDERTH 7259, SEFOREMIZE &%
WK TEARTAB I % X % & L 72D2/D3 & D5/D6%%
REIZERE, IFREOEN KL, Ml TH# T
BT EDOBFBAANEELENTNS,

% Z CHME R i o fT iR Lo B A K & L
THEFEWR, incubator® # ABHHE ARG L TH:-. Hii
WROSFEIAD BT8R, - B A4 DIEFEEDIoth, 7
L T5%CO0z2, 5%02, 90%N2& 6%CO2, 5%02, 89%N2Din-
cubatorBi8E I T & IMiEhaFE, 3BBLL LD R 7%
IARRFER DA S N7z, RO RS % 1]
T 55BA1%, ¥5A & L zquality control, quality as-
surance B WHTH 5. DO FEE LT, T
OFE2h 254, FHISHHEORRREHEHNTSZ &
THIEW, otHOBRELR/NRICENIED, K&
KATREK FIIBIk T X 2 alREMiA H 5, F /-4
it & IR o TR RHE A KT 5 25,
incubator® # ZEEHi L L Cid ED & S HIRBES IR
T A D7 A S H ? Dumoulin JC I ARARFaFE %
THIIBABTRRIE H5%D 17 H20%& D BAFTH -
EREL TS, BADTF — 2 TE5%0:TIIMEE
BENEDREFERTE75~90mmHg L DIZH L,
20% 02 Ci3142~146mmHg /R U 7z, Ao ik 3%
HERMHATILIEEL, E0H0H, Bk
D725 9 H ? Gardner DK (personal communication)
1320%0213 toxic T6~T7%0A RV &R RT3,

R RICB L TidBavister® 2315 X 912, stage
IZH 52 OMAPVERRAVBETH S, WThi
H&5%, MOERIZIG U 7= T & RO AT
RO ERE, IFIRBEICAXHMMT 2 Bbh
5. Bl CIRIRE N Abest Th D, Dl &
& —HOMENIERE THME, ZIFTHEMTH 5

N RafE i ; dER¥E M Lo 72 ¥ Dkey point

HAUEREE 45%3%5

5. #9%, BAfsIERafkEE U C AR L 2K
BRI ZIFT & SR AREARIZR I L T 5,

FRBINERLZELEATH Y, BOHELT
# 4} L 72GnRHa ®Long protocol A3 HEIE X #1517
T E RO TR R IR B A3 AS B 7 L 13 i3 4 o
ETHEART ALY VL HERTH B, L 7-%5E
PO B THI A 6 2L F a3 X F a4 FOsE
M5 & fshe DM H 51,

IR0 #iAs 1 B U Tlderyoloop % FH 7-vitrifica-
tionDHEAHE Eh T 39, £/, IM#Elan
PR A 7 L CESHINa2BHR 5 Z &2k 0 i
¥, BEEFN, Bz RS LAERRERT
W3, Sk, IR sE g, MBI ouE
Ly, FTETHALCE-STV D EEDLA
%, B S TOMRIMROEG & 1k, FERb0RE A
W, FRIPEOMLL L, 2PNSELL L, SifaREAs5{E
Plkd»5Z&, hCGHREHD T =MNEA8mmEL |,
leaf patternz 52 L T\ 3 Z &, D5IZ BT & iR4Eass
WAL L& 2 Z & Th 5. SH%IEEOIRNE % Fh
U, WEARZEES0% %2 2 DI ABIED L DIZE 5 2
AT DTH B,

X [

1) Gardner KD, Phil D, Vella P, et al. (1998) Culture
and transfer of human blastocysts increases implan-
tation rates and reduce the need for multiple em-
bryo transfer. Fertil Steril 169:84-88

2) Jones GM, Trounson A, Lolatis N, et al. (1998) Fac-
tors affecting the success of human blastocyst de-
velopment and pregnancy following in vitro fertili-
zation and embryo transfer. Fertil Steril 70:
1022-1029

3) mUPEE -, REEET, wKERE f(1999) HEARRe
FERED DR ¢ 21 EDATARASIK Ll A 5f S & L
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4) P (1999) MMERafERED R § KIEARI)
Blaxtge LT, F22MIVFEZY v RO T A4
[Blastocyst ETIZ AT AR# m LI A %hh 7 J108kE 75
84

5) fEIES(1999) D4-6transfer?d iGHERAH & B
JEIZ K BERET V¥ v LOFHI, FH2mIVFif%
Z¥ VRV Y LlBlastocyst ETIZAFRFE A Fiof
a7 ¥ 5REE 9194

6) TP, SMwE, W OB6L th(1999) KiEA
R T ABINGN 3t 4 5 MAERafs DO REIR AR, 1
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ZENE/ WA ROERRIRRET, H AT SRS 45:
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Blastocyst Transfer(BT): The Key Point for Improving Pregnancy Rate
Koichi Kyono, Noritaka Fukunaga, Setsuyo Chiba, Tomoko Sato, Kousuke Haigou and Yuko Matsuo

Department of Gynecology and Urology, Lady's Clinic Kyono
Miyagi 989-6221, Japan

To determine the effects of different factors of BT on the rate of pregnancy.

The study was performed on 63 cycles in 56 patients {D2/D3 embryo transfer[ET]} and 117 cycles in 103
patients {D5/6blastocyst transfer (BT)| who had failed to conceive more than 2 times after ART attempts. We
used 3 kinds of sequential media

1) P1-Blastocyst medium, 2) G1.2-G2.2, 3) K-SICM-KSIBM} and examined the blastocyst formation rate, the
difference of lots, pH, POz and PCO: under D 5%CO2, 5%0z2, 90%Nz @ 6%CO2, 5%02, 89%N2 @ 5%CO: in air,
respectively.

There is no significant difference in implantation rate (15.3% vs.13.2%) and pregnancy rate (29.6% vs. 28.4%)
between D2/3 ET and D5/6BT.But the pregnancy rate of D5/6BT is more than 50% if the indication is more
than eight 2PN (D1) and five 8 cells(D3).There is a significant difference between @ and @ in blastocyst forma-
tion rate using 1) and a significant difference between lots using 2). PO: is significantly higher under @ than
D or @ using 1). PCO: is consistently stable under @ using 1) 2) 3). pH is 7.25-7.32 under O, @ and @using
1), but 7.34-7.53 under @D and @ using 3). There is a significant difference in pH between 1) and 3). @ is
slightly lower than (D in pH. '

It is very important to always perform strict quality control and quality assurance of commercial sequential
media. Our data suggest that 6%CO2, 5%02, 89%N2 may be better than 5% CO:, 5%02, 90%N- for blastocyst
formation rate. If we can get more than eight 2PN and five 8 cell embryos,and the patient's age is less than 40
y.0., it is better to attempt blastocyst transfer.

Key words: blastocyst, sequential medium, pH, PO2, PCO:
(Jpn J Fertil Steril 45:265-271 2000)
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Efficacy of Controlled Ovarian Hyperstimulation Using GnRH agonist Depot

Masahiro Saitoh, Osamu Ishihara, Naoki Hayashi, Junko Taya,
Kuniko Horigome, Satoru Takeda® and Katsuyuki Kinoshita

Department of Obstetrics and Gynecology, Saitama Medical Center,
Saitama Medical School, Saitama 350-8550, Japan
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Saitama Medical School, Saitama 350-8550, Japan

To assess the efficacy of GnRH agonist depot preparation in controlled ovarian hyperstimulation (COH), we
carried out the following investigation.

The study included 26 patients (29 cycles) who received COH between January 1997 and September 1998 in
our out patient clinic for IVF-ET or ICSI. The first study employed 17 cases who had previously had early
luteinization before hCG injection at the time of IVF or ICSI using buserelin acetate nasal spray. The following
COH cycles for these patients were conducted using leuprorelin acetate depot preparation. We compared sev-
eral factors in both cycles as follows; total hAMG dose, serum estradiol and progesterone levels at the time of
hCG injection, the number of collected oocytes, fertilization rate and on-going pregnancy rate as well as the total
expense of COH. We also investigated the same factors in the patients with endometriosis who had had COH
under ultralong protocol with leuprorelin depot.

The cycles with leuprorelin depot required more amount of h(MG dose and higher cost in comparison with
the cycles with buserelin spray, although the number of collected oocytes was less. In addition, the estradiol
levels at the time of hCG injection in depot cycles were lower than those of nasal spray cycles. There was no
premature luteinization occurred in this protocol. Both the fertilization rate and quality of obtained embryo
were similar in different COH methods and the pregnancy rate after depot cycle was acceptable. We had no
miscarriage in depot cycle, as well.

Thus, this study suggests that GnRH agonist depot preparation is worth using in COH cycles for ART in
selected patients’ group.

Key words: COH (controlled ovarian hyperstimulation), GnRH agonist, IVF-ET, ICSI
(Jpn J Fertil Steril 45:273-277 2000)




Jpn. J. Fertil. Steril.
Vol. 45 No.3 2000

Birth of a Healthy Baby Following the Intracytoplasmic Injection of Ejaculated
Spermatozoa from a Non-Mosaic XYY Patient
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Abstract: Sex chromosomes of X- or Y-bearing sperm (n=886) were analyzed using fluorescent in situ
hybridization (FISH) in an XYY patient prior to intracytoplasmic sperm injection (ICSI) treatment. The
results demonstrated an approximate 1: 1 ratio of X and Y sperm. Labeling with three different probes
revealed the following distribution: 0.1% XX, 0.2% YY, 0.1% XY and 0.2% disomy 18. These rates are within

the normal range.

Eleven mature oocytes were injected resulting in 6 fertilizations. Three embryos were then transferred
into the uterine cavity. The result was a normal pregnancy and delivery of a healthy child. Genetic
analysis of the neonate disclosed a normal 46, XY karyotype. This report should serve as further evidence
that normal sperm with fertilization potential are produced in the ejaculated sperm of an XYY man. This
report is the first report of a baby conceived by ICSI from an XYY patient.

Key words:47, XYY, oligozoospermia, ICSI, karyotype, FISH

(Jpn J Fertil Steril 45:279-283 2000)

Introduction

It has been found that up to 15.2% of azoospermic
and 4.4% of oligospermic patients carry a constitutional
chromosomal abnormality"?. Virtually all cases of
XYY are a result of paternal meiosis II non-disjunc-
tion. The frequency of XYY live-births (0.1%) coin-
cides with the observed frequency of YY sperm in
ejaculates of normal males (0.06-0.11%)*%. The XYY
abnormality is a documented etiology of oligozoosper-
mia. Before sperm from such men is used for clinical
treatment, the cause of the condition and incidence of
somatic and germ cell genetic/chromosome anoma-
lies should be examined in light of the potential con-
sequences for resulting offspring. It is essential that
these issues be clearly discussed with the couple.
Proper counseling in these matters is as important as

efficacious treatment. Potential parents must be edu-
cated as to the risks and benefits of pursuing treat-
ment as it will impact on the future health of their child.
Therefore, the incidence of sperm sex chromosome
anomalies should be evaluated before treatment is
offered to an XYY patient. Prenatal or postnatal karyo-
typic assessment of the baby is also important. Here,
a case report of the treatment of an XYY patient using
ICS], resulting in a normal, healthy baby, is presented.

Case Report

A 35year old man and his 31year old spouse were
referred to our in vitro fertilization (IVF) program in
October-. Their previous treatment history in-
cluded one attempt at gamete intrafollopian transfer
(GIFT), and two attempts each at IVF and ICSI. A
physical examination revealed a normal appearance
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(height 173cm, weight 69Kg), and normal hair distri-
bution. Testicular volume was 10ml right testicle and
1 ml on the left. Blood analysis demonstrated an el-
evated concentration of follicle stimulating hormone
(FSH) of 20.9mIU/ml], luteinizing hormone (LH)
15.6mIU/ml, low testosterone 4.7ng/ml and normal
prolactin 8.2ng/ml. Semen samples were produced
by masturbation, allowed to liquefy at 37°C for 30min,
then an aliquot of 5u1 was placed in a Makler cham-
ber and analyzed using computer-aided sperm analy-
sis (The CellSoft, Cryo Resources Ltd., New York, NY)
according to standard procedures (World Health Or-
ganization 1992). The ejaculate had an average vol-
ume of 3.0ml and a sperm concentration of 5.2X 105/
ml, motile 55%.

Peripheral blood chromosome analysis of 20 lym-
phocyte cells showed all to be 47, XYY karyotype.

Sex chromosome of X- or Y-bearing sperm was ana-
lyzed using fluorescent in situ hybridization (FISH).
One ml of semen was mixed with PBS (pH 7.4) con-
taining 6mM ethylenediaminetetraacetic acid (EDTA)
and centrifuged for 5 min. at 750g. The pellet was re-
suspended in 1ml of PBS containing 2mM dithio-
threitol (DTT) and incubated at room temperature for
45min. with regular mixing to ensure homologous
nuclear decondensation. It was then washed for 5min.
at 750g, fixed with methanol: acetic acid (3: 1) and air-
dried on slides. Fluorescence in situ hybridization
(FISH) using fluorochrome labeled repeat sequence
DNA probe (Vysis), which are specific for chromo-
some 18, X and Y, respectively, were used according
to the manufacturer’s protocol with minor modifica-
tions. The hybridization solution consisted of 50%
formamide, 5% dextran sulfate, and DNA probe were
denatured at 70°C for 10min. pior to hybridization.
Sperm slide were also denatured by immersion in 70%
formamide, 2XSSC at 70% C for 5min., then dehydrate
in an ethanol series and air-dried. Hybridization were
performed at 37°C during 4hours to overnight. Chro-
mosome 18 was labeled with spectrum aqua, chromo-
some X was labeled with spectrum green and chro-
mosome Y was labeled with spectrum red. Specimen
slides were denatured in a 73°C denaturing solution
for 5min. Pre-denatured probes (5ul) were transferred
to the slides and 22-mm? cover glasses were placed

over them. The slides were allowed to hybridize in a
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moist, dark chamber at 37°C for at least 6hr. After
hybridization, the slides were washed and mounted
with 5ul of 4', 6-diamino-2-phenyl iodol (DAPI) coun-
terstain in an anti-fade solution (Vysis) and observed
under a fluorescent microscope equipped with a triple-
band pass filter set for simultaneous observation of
Spectrum Aqua, Spectrum Green and Spectrum Red.

A total of 886 sperm were assessed. The percent-
ages for X- and Y-bearing sperm were 49.3% and 47.9%,
respectively. Labeling with the three different probes
identified sperm at the following frequencies; 0.1% XX,
0.2% YY, 0.1% XY and 0.2% disomy18. Fourteen sperm
were unstainable X or Y sex chromosomes.

His wife had regular ovulatory cycles, and a normal
hysterosalpingogram. Ovarian stimulation was
achieved by the combination of the gonadotrophin
releasing hormone (GnRH) agonist (Buserelin ac-
etate, Hoechst) and human menopausal gonadotro-
phin (hMG, hMG-Nikken, Tokyo). 10,000 units of
human chorionic gonadotrophin (hCG, Profasi,
Serono), were administered when the leading follicle
reached a mean diameter of 18-20mm.

Oocytes were retrieved at 33-35hr post hCG. Twelve
oocytes were collected at metaphase II (MII), and each
of the oocytes were injected. Six of these oocytes had
been fertilized as demonstrated by the presence of two
pronuclei (2PN). All six oocytes cleaved and another
two oocytes (undetected 2PN) also cleaved 48hr after
injection. The cleaving embryos were judged to be of
grade III morphology (fragment 20-50%) from 2PN.
Three embryos transferred to uterine cavity. The
other cleaved embryos were of a worse grade. Luteal
support was supplemented with progesterone
(300mg/tablet) suppositories for the duration 28days
after embryo transfer.

Pregnancy was achieved, and the first hCG concen-
tration in urine was 50mIU/ml, 14days after the em-
bryo transfer. A singleton pregnancy with visible heart
pulsation could be seen in the sixth gestational week.
The pregnancy was uneventful and in April 1999, the
patient had a normal vaginal delivery at term (37weeks,
one day) of a healthy boy weighting 2105g. Fetal cord
blood was assessed for chromosome analysis using
20 lymphocyte cells, all showing a 46, XY karyotype.
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Discussion

The frequency of the 47, XYY karyotype in the male
neonatal population is approximately 0.1%%. 47, XYY
are frequently found in cytogenetic surveys of infer-
tile males®. The extra Y chromosome is believed to
arise through nondisjunction at the second paternal
meiotic division.

Evans et al.” hypothesized that the loss of the extra
Y chromosome from a primitive germ-cell or sper-
matogonium of a 47, XYY male is either a frequent
but random event or that the 46, XY germ cell has a
strong proliferative advantage over the 47, XYY germ
cell. Burgoyne®, however, suggested that since sper-
matogonia are usually 47, XYY, in these men there
might be a directed loss of the extra Y chromosome
at a later stage of spermatogenesis. The recent find-
ing of normal karyotypes in embryos from three
couples in which the father had a 47, XXY somatic
karyotype? and 46, XY germ cell karyotype supports
the hypothesis that abnormal X chromosome “dosage”
in germ cells is modified during spermatogenesis with
selective premature sperm cell death at the sperma-
tocyte stage! !>V _ Qur result supports the sugges-
tion that one Y chromosome is similérly eliminated
during spermatogenesis. Recently, Colombero et al.
reported suboptimal semen samples had a higher in-
cidence of aneuploidy. In their study, the increased
frequency of chromosomal abnormalities did not have
a direct effect on the fertilization rate, pregnancy char-
acteristics or neonatal outcome.

Only one small study of the chromosomal constitu-
tion of ejaculated sperm from an XYY male has been
published by without FISH method thus far. Using
the hamster zona-free oocyte assay, Benet & Martin'?
karyotyped 75 cells from the ejaculated semen of an
XYY male and found a normal incidence of X- and Y-
bearing sperm. The present study confirms these find-
ings supporting the hypothesis that the extra Y chro-
mosome in XYY men is eliminated during spermato-
genesis. Up to now the disomy rates for almost all
chromosomes have been established in fertile males
by FISH. The frequencies determined by different
groups have varied considerably. Thus, for example,
for chromosome 1 disomy rates ranging from 0.06%
to 0.8% have been reported® . The incidence of X
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chromosome disomy has been reported to range from
0.02% to 0.6%'>'©. Average diploidy rates established
in fertile probands range from 0.03% to 0.3%!"1®. In
our study labeling with three different probes revealed
the following distribution: 0.1% XX, 0.2% YY, 0.1% XY
and 0.2% disomy 18. These rates are within the nor-
mal range.

Grass et al' reviewed reports of 57 live-born infants
fathered by 31 XYY men. Of the 57 infants 13 (23%)
were chromosomally abnormal. However, after remov-
ing cases of maternal non-disjunction and mosaicism,
the frequency of abnormalities was 14%. This percent-
age is still high but probably reflects an ascertainment
bias since these XYY men were selected through the
birth of their chromosomally abnormal children. Con-
versely, most 47, XYY males are fertile and produce
chromosomally normal 46, XY sons and 46, XX daugh-
ters!9-21,

Our results suggest that XYY males do not have an
increased risk of aneuploid progeny as a result of sec-
ondary non-disjunction or interchromosome effects,
and support the hypothesis that one Y chromosome
is eliminated in the germ cells of XYY males'. In light
of these findings proper counseling becomes an is-
sue of paramount importance. Fertility specialists
must be aware of the most recent information and be
prepared to offer patients all available options. In con-
clusion we offer what we feel to be an appropriate out-
line for such counseling. When presented with male-
factor infertility and a chromosomal abnormality is
discovered the patient should be advised to have his
ejaculated semen tested with FISH. Based on the
percentage of normal sperm discovered with FISH,
the risks of proceeding with treatment should be
clearly explained and discussed. If the decision to
continue with treatment is made we advocate the use
of pre-implantation diagnosis and amniocentesis. Fi-
nally after birth a blood test should also be used to
assess the genetic health of the child.
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