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RERGIARISRE K = 3L F — DR &M E L To AR
EZZONTEZD, L, TNF-a & EtkA S EPNE
MBEAEEL TS ZERHL2IZED, AR
KON s LTHEHE NS L D128 ->TE
7. B TEVTF VIIEERHIREH R OH Lo 5
LE-RHHFAGR - LTEHIATED, HAH
iK1 & U THEmOBEANDIGHO aJgEME S 1 |
WREMENTOR TS, 72, VLT FIZi3E
WBREREIR & L COERBS 5 Z L 8o NT
W5, X612, mEKRA TV TF e FGEREE
MR TEEAE IR TWBZ LR L. ARBT
i, EEARICET AL TF OB v hEH
KAELEVELTOLTFVOERIZONWT, KA
DM EED THRHT 5.

il

1 IXLF-RBEFEROBVFELTOLTF
Coleman!Z & 2 Bz~ 7 2 (ob/ob~v ™ R)

ob : obese
ob/ob~ 7 EEZTZ (+4+)
- E & E %
obvob +1% HRE
BALZULmE]L x %
momoaE

o Leptin (Coleman, D.L., Diabetologia, 14:141, 1978)

K Leptin Receptor

X1 ob/ob~¥ ™y 2 L EH~ Y 2D AR A FER

EIEW YT R EDONFARMEEFE AKX 1 IZ/RT. ob/
ob~ 7 ZILBIEMICIEN T, M, Sk, &1
A VIMfEA 2T 5, W& % FRfica 9oL
EH~ T A TIIELE» 572, ob/ob~v 7 ZDE
AEITIEIX N, &4 22 VIR S s E i
ftLb, 2oL, EHEYIA» 606 00DHR
THob/obv 7 ANEFEIT L, ob/ob~¥ Y ZADBFED
IANLF-HEEERIELZZEERLTNS,
ZORFOMEFIE, Coleman® HEkH 5 #9204
7= - 72199441 ZFriedman & M ' L — 712 & D) cloning
EN?, ZOBEETHcoded BEMAIE, ¥V ¥ vil
TR % EKT %" leptos"» Hleptink if & h
7=

Zh&idlz, Colemanid, E{mMIAC & &
¥iAEHTHdb/db~ Y 2 EEH~ Y 2 & ARG
5L, 0b/ob? U ADBPLELIFZHL), EHE~Y T R
DOEBRMETUMIET 22 L A HE L T 5D,
—7, db/db~ 7 ZIIZELITAE Lk, ZOR
1, db/db~ o ZI I HIHIE AR ET
B2 0b6T, ZTORFICHT 2 MK
LTWBZEERLTOE, Thabb, HAeNHIK
T T EREBEMICEENH LI AR LT3,
Z DFEERH 620 D 1995412, Tartagliab i
LoTVTF U RERE L Ccloning Eh/z39, L
TFVREROMBEAN K x4 1, IL-6ZAEED
gpl30L LFEDOKEE A L CTH D, Janus kinase-STAT
RENLTCY VT ARESRTDIS Z LS T
W13, janus kinase-STATRDORME»6¢5&, L7
F U AERNEES C & O Bk & BB 2 A 5 ATRE
MEAHER S 59,

BRI O L v 3oL F — KBS R O




2 (98) L7 F v E AR HAMEZRE 44525
vIFEY 284 (0b-R) R
HEBEERRLT
MPRARKLR o B R ER TN
~ a-
EENESTVR)

(FHOIXN¥—RMOE Y— )

X2 AEROHF LT 3L F — REE RO T
—VLTF LT F U SERR—

FLLTOV 7 F v OEREEA X 2 12BN
L7, Tabb, EaRs -7 TlREME,» 50 L
TF U HWHASEMmT L, K FHBOL TF U RE
fAIZEH] Uneuropeptide Y75 il % 3> X &, kA
X 0567, [, sSRGERRO WL R EE)
ROBEMFIED T 2 LF A IEEL, AR
FeffeT, WIBRZ WD 285 HiZidzs6<
EEZONTWEY, FEEE BMETLTEL T
&, ML 7 F VR A RS & R < AR
TEHEIEAHO AL ES2, ZDEHIZ, VLTF
VAINEHIat R OB L 3oL £ — s oo
WETHBZENRHSMIZKD, ThETHIZT R
L E—DEEMREE LTOARA 5T E 21BN
i, ARBRAONT WIS E L THEH S hb 2k
Lo,

2 4EBERSEFELTOLTF>

LTFVBEFICEERD D IEFICEES L T
F v wFil BRI D ob/obv 7 A TIE, M
e & ICERBEE AR L TAH, EMIZY T F
VERGT S EEEANE L, IRTREE 55 2 &
BHEV XN TS, £/, LT F U &KUMLIob/
obv I ZIZ P LT FUBIEFARBIXE S L, AT
ZEREAMIE S B, -, IEEARY Y 212N
WSV F U ERST AL MR Y WICRBIT S
1516 X 62 [EHe Y 2 & HARIRGEIZ 4 3 Ll
V7FVREIEIKT L, RO REAR I 548,
IV TF U &85¢5Z L TRIETE 57, Zhb
DOHIRIZ, VT F v 3WVERBREOHEFHCWHT S 5
CEBERLTWS,

t MIBWTE L T F v RIBRAN, 1997619 L
19984202 2 K AME & hi. WTHhDORTEhet
erozygote TIZFEIE L 25134, homozygote Tidob/ob
v L RBISNE A  BRaRER A S O, I

ob1
el -
obl 8 F 86k 57%
oh2 2 M 20 54%
normalrange

obs 6 M 3256 11
©ob3, ob4 (33tIChypothalamic hypognadism

20-25% 845

(Montsgue CT, ef al. Neture 387:903-907, 1997) (Strobel A, et al. Nat Genet, 18:213, 1998)

K3 AicHF5LT7F RIEFER

LT RIS 3R T T, SR U X /& U 2
BLTWE(X3). ZhosoE#HTIE, FSH, LHiE
I T, GnRHIZH L T2 HET 52 &0
5, hypothalamic hypogonadism®DIKRET H 5 & &
Abhb.

199841213, L 7 F v ZAERKARR & WG &
N7z, ZDOEA S, homozygoteD ANFIET 5 A%,
db/dbv A LBk, Ih L 7 F V IREIZ500~
700ng/ml& IEHD50~100f5 & A/ L Th5, 3
{5l & & FSH, LH, estradiol 7% (3 {5Ati T B FE MM H 4%
T XMMAERD LWL ER TS,

JEFIS Cldd 520, ZhoomMiEide Mikun
TH LI F R F — MK & LTray
THL, ERBEEOFMIAN T & U CHBE A& 4 R
oL TWBZEAREL TS,

INETHRARETHGT, VI F U BETH 0T
ZTOZHERBIZFORMICLS, LT F U RZIKE
I2&BEDTH 724, Wz, L7 F Vv H BT
TEL 2O L BREN O BIZBI L Tk, K7
EORMMEE R T, BUER 41X, mlEik
52 NRHRREEZ S Lo AR T, k%L 77
VAT AR B FIRBL$ S transgenic ¥ 2 &
FAWT, $HKTE - FEAK - ISR 5L 7
FrOEFEERL TV B,

L 7' F V@ E % Bltransgenic v 7 ZAD(fitth L 7 F
VIRIEISIEFE O, EEft A R L, (REIZIER O
#970% T, RIS & R A 2 & HEAMIRE A 42 <
B, ThETOL TF v OERBEHEIC TS
B Z 4 AL, TNF- o & E R4 B PBS M
BEBWT 5 ZENHE N TSRO L F
TORHTH - 727, ZDtransgenic 77 A & fli i
T3 Z L2k 0 siMlaE AR L, MikiZ L
TF v OREOAERNITHZ LML EL LR
5.
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ob/ob~ 7 % aP2/A-zip Tg~ 7 A Leptin Tg~¥ 7 A
M v 7 F v iR 6 A Hx 6 T S ]
UEEUESE Bom Wk IS
I A fE A #E b
I RS ) EAEREn T | FYERER T
sVa-rrEREY S)Va-rrEEY sUI-rUER
IfiL v A e IS e I 1R IRk
ING A==l = i M IALE G IAE (I i35
A2 M A2 VEME S A2 VM 4 2 2 VRSN
R 17 L KT »0

&2 V7 F Ot BREREER

W RN S A A T
NPY} ACTH#
GnRH?t FSHt LHt

PRLt TSHt

W ERBRRES EE ]
(AL EIERDY) 1
CRUBO R K
T IR RO
AL - FAEE ORI

PR TOIZZ bu sy VEA AL T3 L& X
SN BHERIIH %, L 7' F ViR FEBltransgenic
VOALEHYY AL THKET S L, IERHEEET
WEAE%25H H2 5 84 IERIO 28 A, BIgEL 210
A DRI T 5 TIC34HHE TIHAEL
72A%, transgenic ¥ 2 Tl , %240 HH 6 R
2380 60, Lad 6 HEDO30H HiZiZ100t4
TTEROFED N, ZOERIE, Bl 4L
fAAELEWIREET TE, L 7 F Y 3MEMO R %
BT 22 &R L T %, JIHEOMBET R 175
IREREOITE | transgenic ¥ 7 A TIXMJEHH A
I SN T3 Z & a3 T 2N H o N/ (EH
5, Nat Med#&Fit).

HENGHLRR A R RE D REBLIZ B ICB G- L T B
ZEMBHENTWEA, LT F VEEIRBtransgenic
v v A L £ OO R R € T IL IO A
REA GO RKBIMA K T IZHBE L2, ob/ob~ ™ 2
BIERSBREEHTLIL T F UMNTRELEWD,
Helhsl R HE ML T B2,

aP2/A-zip transgenic

v AT, Azipk WD FA GBI FAHLAGAA T
TENifla A B L T30 T, L7 F Vit T
BIETHOBEMENEL TWb2R, ZhsiljEe
&, BRETAL TF UV ARMLTWBDT, T
EA LS 4~ 2 ) VIR H D | LR
FETF AV LRAILTWA232  ZHIZHLT, &
[k GT U 7z v 7' F VO E R Bltransgenic v 7 2 T,

IR A A& LTy 3 1 TldaP2/A-zip transgenic
YO AEBRTH BH, L 7F VBT EE
T, ML TS, BHEIZIER T, 4V 2
VUMD LAEL TS, 2 LT, Mg
AREREREI, REITARLER A KINd 218 Eb 5§, IE
WO LRIERIDEES T,

P kok#iid, THEEEOMBED > 5, L7
F VAV ERBREO FEIA 1 & LT EE L RE A R
LTWBZEERELTHNS,

K21V TF O EERMSRERETEN X 0
7o, BLEHNHRIE FH 0 28 REREE VG B SO F OAtl
AR TIZACTH HEOIIEIRPTSH, FSH, LH, PRL
TWONEHER L AR W SR FH A3 e =20 X
NTW3, 510, ZOMRENTWHEEEHTLTT
BHIRT &5 eSO MG A IThh s L E 2 5
ha.

3 EMBRMARKILEAELTOLTF>
AT B TIAERM A L 7 F O B
ey Tdh BH, B, WLIZL 7 F VG e k
BN TR RELTED, v 7F 2V &Rk
SFUMBRIMHIANEFHL THBZ e & RIL D,
JEAT I Tl I h v 7 F VR I3 body mass index
(BMI) & Lbfild 2 4, ARt L 7' F ~ R IBMI
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) & & si‘@ Choriocarcinoma Hydatidiform Mole
o & & = (37y0, BMI=26.Tkg/m?)
*‘3& &@\é‘k&‘“@ 4‘9 4,\ &Q (43yo, BMI=24.2kg/m?) oo 'yo, ot
Fol FO&E & g 2 - - ol §pmac [y
ér :?? o& ép°§ 0@0 -\b& QQ gsﬂ Chemotherapy |3 g % 8 %
FFFS ST S ¢ L 3 f 1
o L l,» § K
E.w E 30
o A g §m W4§
- & 1o} 10 1k
“84*@%?@»@1{:*““““‘ <288 9 ! $ i
R R T T

(Nature Medicine, 3:1029, 1997)

X4 HERTENMIICB 5L 7 F v BIZTFRE
—Northern blot#:1Z & % #if—

b s TITMOKR R A RL T, £
7=, MR L 0 & B KUK AN E il A R
L, Bamsig it %12 130@ R 2 IS IR D L L IZ(R T
L7=%, ZhoOKFIS, EemhicsmysLr 7
F U ITHERHOR T H 2 TTREM A RIE L T\ 5.

FER, AFRFENMC BTV T F U BE TR
Bl % Northern blot 12 T4 % &, AEIRFIHINGE
IRl SOV RBLAGEY 6, GEARR IR AL
AR IO R 990 A2 5 S RBINHE S
N (X4). RERETiE, L7 F Vv IidEERaEM
& <12, syncytiotrophoblast 2% &4 < YL X h
f::25)'

77, R ERELL BRIk o v 7 F v
BT RE L D Er -2 eh b, K
BT I L TF VRN i E T
ArEZoNE®, ZOZ X, FAERMCMP L
TFUVRENPARIKTTAI 683 Eh
5.

DEID, MBI FE &S AR e B L O
BEMEREZEOMMT L 7S Vg L. %
¥, FEAREATAR T FEAE A OFAT i I E % I o B AT
BOW3IfEERE R L TR, ZTOXS 12D T
BWL T F VREA, A EYIRHO 4 R I3 E
IO L ~UIZE T F L, 2400 IC1E, IEH
JEFR O L ~OLIZE TIRIfE L 2220, ZORSEIZ, AT
R A DHEGO M ML 2L 7+ v id,
IZHERTOL 7F v BIZFREOTTEICHET S Z
ERREL TS, FEEE, SRR P E A DR AT
OB TITY 7 F VBIZ T REDUHEDED 6
N BEER TS 5 aMMEMMIIL T A RS
T5EMEN ERITEIENAMER N TED, Z
DESIIBREDOL TF U, 15D THR{AD
SO B HEISER L T2 e 541 6h

Time (Day) Time (Day)

5 #MEBMREBIRGETOMp Y 7
¥ K ChCGHRE DHEFR

3. &k, b MNEBHRETOL 7F VEHE T RBO
JUMELZ i3 protein kinase A & protein kinase CO i 4
fEABEE L TWAZ EAMED I TE D, ITkEH
FRENE CO L 7 F VIR FRBUTHE & OB A3 HE
MxhTn3,

DEID, MBI RN & P S MM ER
FZOMP L 7 F v EIL, body mass index% v v F
e, B B VIR IERATRYII T O T &
WL Cd, BimmsamL . 7, laikaiai
TRV T F VBEIZFRBAE L S JUEL T /29,
MEE B & OCleRahomgESahoBElLh L 7
FUREOHER AX S IR L 72, (L E#ES 50
Rtk A HERURE D BR 2:8%, I L 7' R I3 A
IR F U7z, WERA% 1EBBICE, MHhCGHR
B EEBTHM L@ TH > 2n, MhL 7 F v
B ERIEEmOMEIZEF TERT LT, Zhid
L7 F v O O AR L hCGD ZE N & D
HWZlickseEiohs.,

FEMEEDR L 7 F  OBREN I DV TREER IS

ERANRE
4 >RY S BRERE

S

B 6 4 0E R | 7

X6 i CREB) ok L 7 F © ORRER 2%
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BE LT aagEEAEL NS, DEIC, fEM
RS0 H AR A U OB B A i, &
WA v 2 VIEZHOREIZ BG4 5 a2 &
AHNBIW X500, HaMMEMIa 5 IR IGER
NEFWENTZL TF VIBROERRT AL F —
R#2RAH T 2 MEEMENZ L 5 535 ki,
IV T F UV RBRNIGHET B END
autocrine 12 G E1 & O BT BERE 7 (LIZBE 5 L T
WAHIREMEAE X 5% S8, BT T LR in
vitroDRHTIZ & D, ZhoOREMEAI S iz & h
28D LHFEIND.

4 F&ED

LR, HElfilat ko © o0 ¥ — REFEE R &
LTRRE IRV TFUH, LR T L
TOEBESHRELATSZ L, BXUW LU aEdh
KT E L TEMRABEEE AT 5 aTREM 2400
L7z, ZRETOME»S, LT F U HHh 64T
WROKAT, #HiF:, XHICIIBRREICES ST, &
WBROIAFIZH > TS L T2 s R S h
7=, 7, SENSRET L o720, SIS I3 REAE
EHTDLVTFURBERORBEHE I N T 5,
LHL, L7Fr e ARARIZHEY 208130 -
I T, RERH I T RN &S E Rk
NTW5E, TRk, ARBERICE TV TF 0O
REDEBENRHENDE Z &AWL 220,

#H OB

WHOBS A 5 2 THW A RS KRS B AT
MR, 7 6 NI DY % BHLD IO 72 9F LR
BIICHEHBLET. 72, ZOEOKEES X
T2 ie ik RREER PR BB, B XU
HEEBIZIZHE#H L 3. X512, HELROKF
HUZ Z W IO 2BRE SISO S EH L £ 7.

S IR 7% &
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(AT - IS B85
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FEH» S & -6 W& 5K - #EBIHIK 1 (Seminal plasma sperm motility inhibitor; SPMI) 1%
Kro##4ay bo— L3 24N 25T RIIEO —-KEEFEL LA TS, SPMI&ZTIE
dyneinfi (= {£{£ 9 5 dynein ATPase QWM AFH T2 Z L IC & > THFOMB) A PIHIT 5. ZHEER
Bk 7 TaL, ERETOMBA S IED =2 Eh 68 FIED —FRIZK > TWa D L EDh
N5, L LadoBIrEEN 29 2880 HEAR KT %A 2 K500 T8 SPMIE M
Ebokhork, 0O EIESPMIOK FHIRaMEE 7 U COERBEIEE S, E2-lERDO
SPMIZGE I3 Ks4Eh D 915 H 1 |, #7571 T b % Semenogelin (Seg) & 1A A MM AU AT SZIRFFRDUFIZ & -

TINE B FITARDR I NIRRT D - 7. SPMIO iR A A K % BEE 3 5 8, 52kDadSeg
1 £71,76kDa®iR&Seg Il L[l —Td - 7z. % Z CSPMIAKE 1D E) A I 5 55 F48F 2B 6 2 ic
4% 728 ZBaculovirus & ) TR BMIIZSegl R 1 ORI & il Az, ZORIRER I - HAG LR
Seg I, M & dnaitiveZs f[] & A% O 1 HE) A& K3 2 MV EMEMEA A L T2 Z L AHBL
7o, ZDSegDH AR AREIOREUIKIIL 722 L3 5HOB FAIE, & IS T EINEDRIAZR

Mot haKeilssb0Lilbhs,

F—T—F IR BRI, BTEE, X0 ) Y R, RE,

( HARREZRE 44:103-108 1999)

FERIERE T 5 K UK BT & 5 Kifilud 50
DM % S A TR & R L WD B %
BGATVD, BREOREIZE FOBEAKE, OIEE
DRESE EIK ORISR AR, B, Wi, A v3—
g (REERNR) 2 LT b ILER GRERR) 22 E2 5 D5
WEDRFOEAD G X SIZREANDGR &0 S
BOWTEZ 6 { FWORRE L Zh Fho i &
DR BB EDLETRAZhS EEbR
5. b MIBOTORIED ¥ 72 23 3R EO 7 ki
AR RORI60~65% % (¥, DUV THISLARIEA
$15~25% % i B L Shbh T\ b, B

IZEo>ThRDBREDZO-DREMIRIZENTT
KBENINEDBERA PR FIZHLTED LI &
&> Tnadh, FHIIMP S Tk,
K5I IRE T O &k & BV R A 3 & 6 U
TWBZ BT E DN T 5D, HEE» L5
WEh5E0E LTRE, Juzgsrsvyvnl
AHIGN TS, Fi#HIIHE FEEIO T L ¥ - &
LT, BEIIHEMMESIC BT AR 10 e
NWTWBZENEDONTWBEEDD, KiEDER
PHIRENCOWTIRE A EEAARHTH 5.
FHIIRHOPICAEE LB S i S 2R
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FyiIIA ¥ (Seminal plasma sperm motility inhibitor,
LUFSPMI) O XS8R BEC I L, 2 OSPMIZE D1
B E B RIS OWT, 285 O
F, ZHMPOWMRAED TNWEZ B0 DN
DRI AT 5.
19814F-Gagnon A FE4EH L RS 100 Sl % I3 5 [A]
FSPMIMIET BT EARR LAY, FHIEIZID
SPMIZ K 1M JHED BE K ZEHO RN % 2 DTl 7x
Wk E 219864, Gagnonk HE TR FETED
SPMID K85 #E L2 Dy U 7=,
ZDSPMIZHNE N7 $ R TOMFFUERS S (F1E
TBHZ LML 229, o OREMEIT I & SR D
SPMIMETELDWTT 2, B+, T4, 99 EDIE
ThHo7z. LaL—DIOGHEk D 7= ) OSPMIE % b
L, 7 TOKERA150~30mld 5 Z &
NoTAN—FELLSPMINFA TSI LIZk S,
ZOSPMIDOFESL YR 7 2 B XU MESHED 6 F
ZFHIT, 2O, iy, BEEW S
12U 7249, SPMUZK$ ik AERL, ZOR{E
RIS EICRET L 28 24, RBHL NL TR
FEBE O M & AN FH & s geta <4, A%
TIEMBE NI IZ380 9, K% L H Dapical surface
O microvilliDd A2 G X 725, 7+ B SPMIITK
B L RRIC AW E N TIE U THIEM 2 R+ 5
HATH DI EMNHBL 7. 7 2 THHMETY £ N
B0 HR & 0155 - sk B & OV ik
IZDOWTSPMIBEAMEL 2L 25, KEKT
600Units/ml& &z L, AiviRiEA2ICo & L
THIOHFEIIZSPMIZE B e 5 7=, BREh T
1344Units/ml T - 7=. —JFSPMIPUE BT FGBERR A
29.5ug/ml, FE%E319.1ug/mITHIOMFEITITFEL
o e, KEFET & KPR OSPMIBRE % i+ 5 & |
FEAEO R B ISR & D FI65% KM & 7 » 72 Z &
1255, TSR AR R O60% % 1L
2L OHHMICHFNE N 0BTz,
BoleT—4&0WA 5., /SPMIREE A% & B
i L& 0L DSPMIREAK FLAZZ &2k, Z
DT L3 % < OFEFEERAPGHIZE BIT/NE L EHA
NEBIXNBZEAHOENTEHD, SPMIEM & 41
B, fBOREIMER KD OB ERE D, EEd 50
A A K- LSPMIREAME P45 8D L E L T
37, FRNTIISPMIZ E D & 5 2By Tk 10 #l)
AT 50 THA DA, SPMULRIH L 7-44 =~
Bl {714 % dynein ATPase® it & 5 BG4 12
PIHIF 5 2 &2 65SPMLIE & 4 = VD Kke 4 fesiz 4
5T LIk THiroiE)E Ty s $5Z &%

Ko 7S ENHI R 0> A Rl AR PR () 1 )

HAUERRE 44525

EMIZ L7z, &SI Il 247 LG f Il 4
BIEHM 2 L TOSPMIDE A H -2 2 4,
SPMID R ARAF (B =R A T L Y1600Units/ml
THBAELICA by 7 U2 (1), 1Unit/ml& id
FHIRYG U 7-BRIKS o @) & 7 a v 2§ 3 DI E
HRPOEORELTEL TS, - TR FHlila
Wi H$ 5 EFKFOEH 22 by TEEEDI20
FASPMIRIE, BRIBHS T-O1600f5 & 2BE+5 2 &
1275 %, T b BRI AT ASPMION: I A biLik -+
BOICEDEREERELTWIEDLEEDbAS,
F 7-SPMUIKE T O MERIE , K -HEOIRMEEZ &
FEPERATPE IR U 729, SPMIAS s i {E M
IR B 2 BE L -2 e o K FIIERED

80
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X1 SPMIZE A IER KO @8I kb JIE 4
fEHERF 0B oMM, SREEA DR 22012
IN— O = VB L TR S N2 iR B4 B8 7 IZSPMI &
5y BIRIS S EHE T HE) 7 Hed 1C CEBIRARE L 72, 2
DOFEFHG T IESPMIDKHRS THEIA R L » TT38DE &
NEERETEEIH LT E2EDEH 5. $habbEhF
NOK T OXG FHIREE RO HEIZ L 20 TIE WA L4
wsahi
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£1 B AEIEEE O SPMISE &K 1 B HED T & OB ER

¥R SPMI?
B EE R G Gumgmen
[15k 4= IV N w e 2
R 1 RE >40X106/ml 38 334.24+31.3" 6.510.47"
% >60%
K -8 J I hE
I. 40% <E#*<60% 49 306.6+17.3° 5.784+0.39"
. 20%<#H##<40% 59 324.0+20.8" 6.24+0.39"
M. 0%<HEHHK20% 36 323.8+16.5° 5.84+0.28"
a Mean+SEM. b AEELL

FE4E h SPMITRE & @B R L OBfRA B L12Y, %
DOFERK T IIPERE & EROREEA R %D
subfertile control & ¥ 5 & h 7= K4t & TSPMIRIEIZ
HEOEABDEN 72, EHICHBEOME T
SPMIFRE A L=y, &1, 2D &S ITHEE
BEUHBEBRAERD L 572, THE ORI
T OEE AR WG T & EFT R TIZSPMIY SR
IZFETBDOTIE, EFELTWESYIDEL LTI
THEEDTH 7. ThbBRFEINEREOKHE
HI(FAET 2SPMIZ KO EB) 2 RARICZE TS
Bz a6 hWZ EARELTWS, &R,
[7] USPMIFRE O FEAE R CHERIEE) L T 5851 8
HAL, EEAE S BB EELTWBEHRT ]
THELTVAZLARBKL TS, ThoDfklE
AR L T34, WERICEEL TV SRS ERE
DOSPMI% RN 5 & IREEHRATAE By 23 i L 5
& DFEF A (2 TSPMID K 1 8) & JII 3 5 87 %
FEATCADE, UL DT MRS RoOREFHIZ &
1) SPMIAKS 1Ml A B S EOE L TH 4 = Vil
{i1t4 % dynein ATPase® 1P % I T & & CHid) %
PRI4 %, 2 2 HIEZSPMIAKS M (& U sec-
ond messenger”3dynein ATPase® it & Il L 41
OEFpEFEEGZBEDEL N TESY,

Z N TN HITNZSPMIPFES B D H & D&
A Z 5. de Lamirande & 03K 1M 8 &
0136 AR 2K 7 2 5 KT ARl e
(sperm extract) 10 . Z O HIZ1/3DRERITERIERS
TG AW BT AT H I & A BELT
w5,

— ST T 2 RS ORI
USRI G Eh T o7z, - TID
i PO Y e v o SE B RIIAL 1 O E IR 1 A
HEAR &R BHFKOVEDIRDHEEELLR

5. L LANRSBEDE Z A Z O »SPMI
ThDEDMEGEAHFOh T,

K, BEFREO %O EITREE D S HK UK
HEEN N LTI -2 FEL T b e abhT
WA, EEHELOMRIZED . ZOSPMIAHIHIIA T
DOEDTHBHZENHLMZE 572, FFEOF-
BEHATH ASPMIL, BIfEE Th & Z ARG 1)
MLUTEEL L TORIL2AHSMIZEA TS
W, LA LRAFIZK > TIEBKH 2 Fo )4 2
by X TCRREEEEVEIICETOREL Y Y 5
vELUTH FEM 2SS ERL T3 TRENES
THETE R\,

Z OSPMIDHTEAA T TIZru—= vy Xhn
% Semenogelin (Seg) ' Td % Z & #Robert 52 A5
W72 L7z, SeglBfn I3 20F Jutafh R IAAE L
Seg 1, Segll ® 2 FEMHA{F{E L £ 24 3 DDexon
» 5 7 54164bp, 8224bpMDNATH 5 ([X13). Seg
I, Segll E(11d52% & U76kDadd i HMEE (3 THHE,
Kk & BEH X 2 B coagulumDERAH LT3, Ff
B X0 E N -SPMIOR{THUA, Segidgitixh s
B2 BT & A X A, AR T O i R
il (PSA) % £ Dprotease D YEIZ & O R 2 125
fRAEZF2F XA FREAE LS, ZOWE
HIZKE ORI ERIZE > T T ERBHL IS
%> C5b, SPMIOKS BN X 5 1T & 3
57O RMT, HE, MIEOMOSPMIAHE
TH5. WEXOKHED 5 DR EEI K RO R %
WEE L, BEONRIZED , ERGEFEA R L
BAH G5 DD, 7 F2SPMITEE A3 54
JEDEOSPMIE 1D KROFEAINHETH 5. 72
TSegDBIL T L2F 7 T a—FI2F LW,

Kkt LTSegl, IOY 7 FAXRTFFEGDL
1389bp¥s & 1*1981bpD 4= & [1cDNA % Baculovirus
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A. Location : Chromosome 20, q12-q13.1

B. Genome : 6 exons in 13Kbp

9% 1087 3264 115kbp 4389 4729 B
o 2] A 5 s
™ 5393 3430 4485 6445 7477

| i || = T

C. Protein : Semenogelin-I ; 462 a.a.
Semenogelin-II ; 582 a.a.

el SN 1

"] high homology (80%)

signal
peptide

active site repeat site

X3  Semenogelinit{z 1D BI{E & K&

DE7Y AT 7 =N E—ITHBRAAE., Thi
BaculovirusiZ 5 ¥ 27 = 2 | USF 214wl 2 gy
&, EREADBBHL CWSviusk 7o —=V
L7z, Mt U Zzvirus & i& 4%, 48RFRIRG #2 L 72Sf 21
Ml s BB S - EE A M U, Ni-NTAresin%
FAOLTRBLL 7=, KU L 72194 SDS-PAGE, west-
ern blotting!Z T L, F7- ZOEAIKS 7 d#) %
HEld 2EmEE AT 522 P2V TR
s L7, ZO#%, BaculovirusZ W THRE & 872
SPMIZE [H1350% LL_E A a1 T4 1 R idnative 72 B
Fl&lkkSeg I, T2hZFNh628 K U76kDaTH - 7=
(X 4). piSPMIpifk L KIBL, Segl, Tz h
ZNDKE EE) 2 H T 2O EEARRD . b M
B & KB HE L 72 KIRBISPMIOKI90% D i PE T
o= (H5). B ABEA M F SPMIEHD
BB RAARMICEKRIZENS EDD, Segh
T 2 EEEREEIN & 2 DBRT 5 Z LA
#ET, PRI THAMOTEE T H 5 SPMIWEMEAMIK F L
TLFWV, SHROMRICHELZ LN ERhh o,

St 21Milfarf TRBL X 1 7-SegidSeg I, 11 & & iZnVA
MTHD, ThZ A M Tnative Seg & [AIFD
SPMIFEM A4 L TWB Z LA L L k572, BE
F TiZSeg I £ KO 11 A TSPMINGME 2 ¢ U 7= 81
ik < SPMIMEMESeg I, TOMAEMSEH D 50
EB6 0 —~HDABEZDWENZICE-TNBI LY
A ONTE LSO EH S li#HDEHSPMI
WA O Z L LWL 7=, DL EORIRHMIED S

X - SB[ - 0 A Rl A B2 (g 14 )

HARMERRE 44525

WSegD KRAEPEANREIZ L2 En 6, 5HOH
ROREHRNMEENE L5 TH B,

b W

TR L o TRELNE T OFRM L U TGRSR
ERAMIGTH S, ZhoOBRRITHIE TR Eh
TG BMERIMES Z U TR MM R % 8 - T
INIRAT 2 ETICiibh, ZOBIKRAD T~
VD, KBED»ODOFWEAIZONT, RADIFT-
TEMRD I EMITEL 22, T OMEHO#
I, MEARZRBAINBET A II>nTid %~
FEAHTHD, FROHIZENZE1DTH S,
BUE, B RIEDBRGES N2 en b, Fik
D F I K - THILL 72K 7-IZART (assisted repro-
ductive technology) & B L Tu A 12 HB)HE % 25
B, £EBENIIhh TS, ZDOLS LEHIC
Ko CHEORNZRE BT 2N EFEIC Eri-

A B

105 kDa —»~
82 kDa -~
agm o —
49 kDa | - T =
33 kDa - = :
28 kDa |
b

[Xl4 ¥i#Semenogelin I , [MH
NiNTAZ < b 75 7 4 =12k > OB X L 7-SegE T
21 0%SDS-PAGEIZ & > T/ &7z, A:CBBHf4B:
JrAA—vTay b, L—=r1 . Ki,Seg. 2:¥iBjiiSeg I
EE. 3K %Seg 1 . 4K B fiTSeg IT. 5:K58 % Seg Il

80

specific activity (U/mg)

Semenogelin
(native)

Semenogelin

(E. coli)

Semenogelin
(insect)

X5 ¥§% L 7-Semenogelin® SPMIFG M
RIARISeg & FEHUMINE & KI5 4 T B X+ 7-SegDSPMI
i
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TEEH, BRI, $abbir-liciE”rd 5
LIS PITZREE, IHIRESRARTH 5. K
OB TFOMMN AT THL, KiToOREAHET
BRI THEBERALORRE A T T, WARKE &
WEFE L DX L5 RENRAEOL EVETH
5

ARSI 43I0 H AR 2 ihia i 2, Bl
WMTHMLE B THrsZ e EiLd 5.

AL I MGl ZE IR E R bR 23 FHIF 72 45 Gagnon
C.,de Lamirande, ™ 1 ¥ — Y WFggini i &4t &
B TFIFRR, W) 7 2 FIERLRFEIR SR
RN M-, AR B 8 & o LA
HTirbhr:.
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Characterization of recombinant precursor proteins
of the human seminal plasma sperm motility inhibi-
tor synthesized in insect cells. Int Molec Med 2:
693-700

Physiological Action and Role of Seminal Plasma Motility Sperm Inhibitor

Teruaki Iwamoto

Department of Urology St. Marianna University School of Medicine,
Kawasaki 216-8511, Japan

Human seminal plasma sperm motility inhibitor (SPMI) proteins which are exclusively secreted from semi-
nal vesicles, inhibit sperm motility. SPMI has been found to be identical to Semenogelin (Seg) 1, II a 52kDa
and a mixture of 71 and 76kDa which are the major component of coagulum. The finding that the purified
protein was potent dynein-ATPase inhibitor suggests that this is the mode of action SPMI on demembranated
and intact sperm. SPMI was found to have a 9-fold higher specific inhibitory activity in seminal vesicle fluid than
in seminal plasma. The difference turned out to be explained by the presence of 52kDa SPMI form in seminal
plasma shortly after ejaculation which was rapidly transformed into smaller mass form by the prostate-specific
antigen, during liquefaction. To understand the molecular mechanism underlying the ihnibition of sperm motil-
ity by SPMI proteins, we expressed human Seg [ and I genes in insect cells using a baculovirus system. Both
the purified recombinant Seg I and Seg [l showed strong SPMI activities with a complete inhibition of sperm
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motility, equivalent to the natural proteins. This production system that permits the generation of purified Seg
proteins, as well as mutant derivatives, will be helpful for further study on male infertility.
Key words : SPMI, Asthenozoospermia, Semenogelin, Seminal Plasma,Seminal Vesicle

(Jpn. J. Fertil. Steril., 44:103-108 1999)
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Approval of the Pill and Changes to the Way Women
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Mutuo SUGA

First Department of Obstetrics and Gynecology,
Toho University School of Medicine, Tokyo 143-8541, Japan

&I

T EAR TR EE (L) A3 < D AME T & alln] &
hpZrlhok5H, EEHEFEIED L 1T
LT DEAI», EFICHKDOZZ 55T
ATH5. hLl - FTry - -T2 LTL Y[ A%
FRRIZLEVHARE WS V2T AP THRTWS &
2, [BRKO MBIz 0T, B —ERFE L
T, BIEAHC LA FRICATTCES L2k -7
TEEER TSI EE RN, ZhiRIELEDHN
TWBEZAE, ELDEMTTEMEBD AL
Ebotz, kb DORMEANOREFIRFEKEL
BT BZLATEENLOTHE DD, L
T, Z5LDEAIMN?

%7, bAEIZK T B ETHRIE, BHBEEOE
24 EER EEE HGREHAE P TEHL A KD,
2V F =l kBBIEEA TR E 2> T 5, BEES
TMDT8%H Y F—LTEITLTER D, KIS
TI395% L MR TIIIAE AZVNEE TV F =L H
HEhTna, ~HOHEMRHT, 2/ F—2L08
MFTIA ZOHAK EBEASCIENTETNS L
BRHT2ELETHD. WM, TV F— s 3MEg
KiE (STD) D FPRHICIER T I LDTEENI LIEH
HDEZATHAS. —HTIE, 77 3IVT7RWEA
HKEICXBSTDAWML TS, LIz, HEHEDM
TORPRIHAREZLONH 5. 37-LT, ¥
I ENE L5 e, TV F—LDFHMM

W, TAZEEDSTDAEEL TN DESS
M?7ESHITE, HHEZLOBTYEA N TEIZfHH X
h, WA OMITEAERILLELNL TIT< D225
4 2

—77, The Alan Guttmacher Institute (1995%-) ¥
HINZL B E, bAEO[HEFNZTMRTONRE | IE
36% T, [BEXLZWIERETOHRE]336%, [ ATLE
MRrpiE 1 A25% & & 0, BhHEEENLATRIZ D &
W, 75V AT, [EEh-HEE]266%, [EXL
HOWHE]12%, [HiE]I1319% &5 5. 74 1) Bk
[EEn g H43%, [RHL aWHE]19%, [Hh
#6129% Td 5. BEARR) e R % X 5 b TRk
DT HREZHOBENIHERICH B X5
bhsd (). ik, Z0kS5 5ERL L OITREE
B, ATARRDHIEZED LT DEAI M ?
EL, 2FXFLEMPDNTL B, ZO &S k%

0% 20% 40% 60% 80% 100%

Wi netE  [IRRLGOHE ESARNT AN PN

K1 HA, 772, 729 #1201 BAEEO GG
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BHZDWT, 75V 207 A ) HORATEdd, 4 M
Z, HAEOERIZ BT M irBoREL RS LA
bEaMno, KHARYLMENENE L5128 D,
EDEIZENL THL D2 L TAHAN,

WK1 .

BE, 752X, PAXUDICETBBEIEEDLE
ZENCZ I AT RO FHRER A B 121E, HARTIE
i HHTBEE 2SR A 21T - 0 B [ R [EIS A5 T A

EOL BN % O BERE IR O 2L

HRAE 238

14525

REPLRHSE. T3 ATRT 7Y ABUFDOER -

U A 12D % [Institut National d’ Etudes Demo-
graphiques (INED) ] & [ Institut National de la Statis-
tique et des Etudes Economiques (INSEE) | {7 -
TV B AE2E & K ik (Fertility and Family
Survey) 923 3. 7=, 7 A H T EEF G
18113 7% (National Survey of Family Growth; NSFG) |
AHD, WThEIRERBEOBETH S, The
NOFMEIE, MROZ L anoRan, HAL,

BUEFATHORITEA2D0E TORANX, 77V 2

£1 HAE, 75V 2,7 A HZHT 5T HEDERE RT A ) HIFHEENRAE FD  EirTho btk
ES SSvZ AV éUt?H‘fRLté@“@aﬁé. #-T, 3HEHBETD
AT 1998 1994%F 1995 a3 12D S DD, ARG D 2k
AR 1625% 2944%  7.145% Mz JfE L LCofdi 4 3 #HTA SO 4
WERTHEA TR 54.1 68.6 64.2 EHEABOT, RUIRLL
= I A 77.8 4.5 20.4 Zhick B e, AL A% G E L
TE W SRR 16.6 4.1 2.3 EDTH BN, MHOZ L[y F =4 077.8%
P7e ik 7.4 2.4 3.0 EFAOTEY. La g, A X A& SRk
IUD 3.1 16.0 0.8 ED e aRE16.6% , [Pk 137.4%
HEEEAT R L9 0.6 2.3 LTS, TG YO ) AR TR 2t
e =, BN B WEETH 5. & 612, [FEPBALIL(UD) ] 3.1%,
- = [ i RO 71 % 30 7= AR ) 19% , [EL ] 11%
# e o B LB, ZhEIHRLPA T & 5 BUETH 3
Lt 16 i1 977 EHHFRII AL LTG0, Wi 556, HA
%2 77 v ZOFRGEATEIZBE S 5 FZRE (1994434 )
2K 20~245k  25~29i% 30~34i& 35~30sk 40~44i% 45~49%
AT H AT H 68.7 69.4 68.4 68.9 74.8 71.9 57.4
9% 36.3 58.6 50.3 41 31.2 20.3 14.4
IUD 16 2.9 7.7 15 27.3 25.5 17.6
T WAL AR 4.1 23 2.1 3.6 35 7.8 5.5
AV FE—A 45 4 5.3 4.7 5.3 3.7 4
i PRI AT 1 0.6 0.3 0.1 0.7 0.2 1.2 1.1
28 ik 2.4 0.7 2.4 2.2 1.8 5.1 22
Z DAt 0.4 0.4 0 0.1 0.4 1.1 0.6
WL T i 4.3 0.6 0.5 1.6 5.2 7 11.9
UENs 0.2 0 0 0 0 0.1 1.2
g 4.1 0.6 0.5 1.6 5.2 6.9 10.7
AELT 31.3 30.6 31.6 31.1 25.2 28.1 42.6
AL Tl 2.8 0 0 0 14 5.9 10.1
AHEAE 3.8 0.4 0.7 2.5 2.9 4.7 12.3
B A rh 43 3.6 114 7.1 3 0.2 0
RN 4 2.9 8.5 7.6 3.2 1.1 0
HTE 200 11.1 21.3 75 8.6 10 9 10.5
i o 2.4 17 3.4 1.9 L1 2 44
FHUTE S 50 3 0.8 0.1 3.4 3.5 5.4 53




FR1I#4H1H

RN OB IEOREE & > T B,

77 ATIE, K AR HNREZDEL]
DN EL363% & & 5. DWT[IUD] 16.0% T,
[V F=4I345% & BETH D, L8Rk
FHEOEEEZR>TWE, —F, TA)HE 4 - B
S A R E U, [T A8 LA HH38.6%
Lk, DWTITENL]269%, [TV F—£41204%
DONET, WHELSI < BiA L BEER > TWb e d
Wik, 7, BkE L THAIRBEHRITEHIK
Wiz Ebhs,

B2 750 ABLVUT A ) HOBITERE
Rk U727 5 v ZOBATEDFIE IZDNWT,
Rz Aas k20T L Lnb. 2060 &M
TiE, CILHHA58. 6% kb &<, DWTa v
F—2D4.0%TH 5. HIHRTORIEIZE L LA
BWERHLEZIEEOKETH S, Firm< s
i2oh, ELoFHAEHIUDANE Y 7 LT
5. N &[RRI EETE T & 30ME i 2 & BT Y
ATWA, F, EHSEE LT 2 TEH 52
LI ERLTWE, Oy F—20fHIZ&E
RELBLTBHIHTHEL THE, ZMEHa s
F—ATHET]2EZEZ 50210 FIZiEH 5
MR DH A5

— 17, BRENRE LB L CHIT AT EI330%01#
THHH, [HENPOEW], [iTED], [1rEL%E2H
ATHS], [TAHE] R EABRWTAB L, [HER
VTR D) 22 %02 T BDIREFR T TH
D, BT L CIIERICEVERTRA TR,

#3 T A N OREFATRE L (15~ 447%) DREAE O ET KR
(G823 A HLNICERBOH 5 LD THA)

1995%- (N=10,847)

MEARFEATH R RHEITH

2K 15~445% 64.2 5.2
15~194& 29.8 Tl
20~ 24% 63.5 6.0
25~ 29, 69.2 4.7
30~345i% 72.8 4.4
35~395ik 73.1 4.3
40~445% 71.4 5.1

Nig /B J%
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Abstract: To investigate the association of polycystic ovary syndrome (PCOS) with risks for life style-
associated diseases, forty-five PCOS women and 746 women from the general population were studied.
Age, height, weight, menopausal state (pre or postmenopause), and body mass index (BMI) were re-
corded. Serum total cholesterol (TC), triglyceride (T'G), and high-density lipoprotein-cholesterol (HDL-
C) levels were measured. Total body fat mass amount, percent body fat, and the ratio of trunk fat mass to
leg fat mass amount (trunk-leg ratio) were measured using dual-energy X-ray absorptiometry. In general
population, only the trunk-leg ratio was correlated with age (r=0.464, P < 0.001). Trunk-leg ratio proved to
be a principal determinant of hyperlipidemia on multiple regression analysis (P < 0.001). In PCOS women
(28.0 + 6.2 y), the trunk-leg ratio was 1.0 £ 0.42, which almost corresponded to that at 50 y in the general

o population. TG levels were higher, while HDL-C levels were lower in PCOS women (n=22) with upper
body fat distribution (trunk-leg ratio = 1.0) (P < 0.05). In PCOS women, body fat distribution in part
contributes to the future risks for hyperlipidemia.
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Introduction

Obesity is related to life style-associated diseases
including hyperlipidemia, hypertension, and diabetes
mellitus. Polycystic ovary syndrome (PCOS) fre-
quently accompanies obesity. It is supposed that
obese PCOS women have risk factors for life-style
associated diseases. In fact, some reports domon-
strated that PCOS holds future risk for hypertension
and diabetes mellitus®?. However, it remains unclear
as to whether non-obese PCOS women have risks fac-
tors for life-style associated disease. Obesity can be
defined as an excess accumulation of adipose tissue.
Recent evidence indicates that upper body fat distri-
bution, independent of total adiposity, is an important
risk factor for metabolic and cardiovascular disease®
9. However, inadequate attention has been focused

on body fat distribution, in discussing the relationship
between PCOS and risks for life-style associated dis-
eases.

Body fat distribution seems to reflect the sum of
aging, life-style, metabolic and endocrine environ-
ment, and so on®?. In particular, aging is an impor-
tant contributing factor to body fat distribution®. Hy-
perlipidemia is one of the life style-associated diseases.
The purpose of the present study was to determine
the age of body fat distribution in PCOS women, and
then discuss the risk of hyperlipidemia from the per-
spective of body fat distribution.

Materials and Methods

Forty-five amenorrheic women with PCOS ranging
from 20~38 years of age (mean, 28.0 £ 6.2y) and
746 women from the general population were en-
rolled. The general populaton included both regularly
menstruating women (n=482) and postmenopausal
women (n=264). PCOS women were consecutively
recruited from the infertility and endocrinology clinic,
Kagoshima University Hospital, between January 1997
and March 1998. All women with PCOS showed
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progestin-induced withdrawal bleeding. Dydroge-
sterone (Daiichi Pharma. Co. Ltd. Tokyo, Japan), 10
mg orally, daily for 5 days, was administered as a
progestin agent. PCOS was diagnosed by the pres-
ence of premenarcheal oligomenorrhea or amenor-
rhea combined with an elevated serum LH level and a
normal FSH level, with a LH to FSH ratio of at least
1.5. All subjects had normal prolactin (PRL) levels.
Transvaginal ultrasonography (US) was performed on
all PCOS women. However, the detection of enlarged
or polycystic ovaries was not mandatory for the diag-
nosis of PCOS. During the same period, 746 women
from the general population were recruited. These
women were undergoing screening for uterine can-
cer ovarian cancer and/or osteoporosis. Exclusion
criteria were pregnancy, chronic or acute illness, gy-
necologic malignancy, excess alcohol drinkers, ciga-
rette smoking, and either previous or current oral con-
traceptive usage.

Age, height, menopausal state (premenopause or
postmenopause), weight, body mass index (BMI;w/
h?) were recorded for each subject. BMI was calcu-
lated as weight (kg) divided by height squared (m?).
Body fat indices including total body fat mass amount,
percent body fat, the ratio of trunk fat mass to leg fat
mass amount (trunk-leg ratio) were measured by
whole body scanning using dual-energy X-ray
absorptiometry (DEXA, QDR 2,000, Hologic, MA).
Serum lipid levels including total cholesterol (TC),
triglyceride (TG), and high-density lipoprotein cho-
lesterol (HDL-C) were measured.

In the general population, correlation of age with
body fat indices and BMI were investigated. Correla-
tions of the presence of hyperlipidemia with baseline
characteristics and body fat indices were investigated.
In PCOS women, the age of body fat distribution was
determined by plotting their mean trunk-leg ratio on
the linear regression curve of the relationship between
age and trunk-leg ratio in general population. Serum
lipid levels were compared between PCOS women
with upper (trunk-leg ratio > 1.0, n=22) and lower body
fat distribution (trunk-leg ratio < 1.0, n=23)".

Default software readings divided body measure-
ments into areas corresponding to arms, trunk, and
legs. The trunk region was delineated by an upper
horizontal border below the chin, vertical borders lat-
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eral to the ribs, and a lower border formed by oblique
lines passing through the hip joints. The leg region
was defined as tissue below the oblique lines passing
through the hip joints®. The precision of these mea-
surements was determined by five repeated measure-
ments on six volunteers over 8 weeks. Precision of
regional fat mass measurements showed a coefficient
of variation < 4%. All recordings were performed by
the same experienced investigator. The examiner was
blinded to the study status.

Hyperlipidemia was considered present when one
of the following criteria was fullfilled: serum TC > 220
mg/dl, TG > 150 mg/dl, or HDL-C < 45 mg/dl. The
percentages of the general population showing TC >
220 mg/dl, TG = 150 mg/dl, and HDL-C < 45 mg/dl
were 14.5% (108/746), 13.8% (103/746), 13.3% (99/746),
respectively. Blood was drawn after an overnight fast.
The TC and HDL-C levels were determined by enzy-
matic methods using commercial kits (Wako, Osaka,
Japan). Serum TG levels were also determined by
enzymatic methods using commercial kits (Mizuho
Medi, Tosu, Japan).

Fully informed consent was obtained from each
subject and the study was conducted in accordance
with both institutional guidelines and the Declaration
of Helsinki of 1975, as revised in 1983.

Correlations of age with percent body fat, BMI, to-
tal body fat mass amount, and trunk-leg ratio were
investigated using Pearson's correlation coefficients,
because all of these variables were distributed nor-
mally. Correlation of the presence of hyperlipidemia
with body fat indices and baseline characteristics were
investigated using multiple regression analysis. The
dependent variable was the presence or absence of
hyperlipidemia. This variable was a nominal variable,
so we registered normolipidemic women as 1, and hy-
perlipidemic women as 2. Independent variables were
age, percent body fat, trunk-leg ratio, menopausal
state, and BMI. Menopausal state was nominal vari-
able, and then we registered premenopausal women
as 1 and postmenopausal women as 2. Inter-subgroup
comparison between PCOS women with upper body
fat distribution and lower body fat distribution was
made using Student-t test. Confidence intervals were
calculated to evaluate the strength of correlation. P <

0.05 was considered significant.
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presents the baseline characteristics in 746 women

Result: ; -
esults from the general population consisting 482 premeno-
Table 1 presents the baseline characteristics and pausal and 264 postmenopausal women. Figure 1
body fat indices in 45 women with PCOS. Table 2 shows the correlation of age with body fat indices and

Table 1 Baseline characteristics and body fat indices in women with PCOS

n 45"

Age (y) 28.0 = 6.2 (20~38)
Height (cm) 155.9 = 5.2 (143~170)
Weight (kg) 57.2 + 13.1 (39~95)
Body mass index (kg/m?) 23.8 & 54 (16.2~37.1)
Percent body fat (%) 33.7 £ 73 (17.4~46.3)
Trunk-leg ratio 1.0 = 0.42 0.27-2.17)
Total body fat mass (kg) 19.6 + 8.1 (6.7~39.4)

Data are presented as mean = standard deviation or n.
Parentheses indicate ranges.

Table 2 Baseline characteristics and body fat indices in women from the general population

n 746

Premenopausal women 482

Postmenopausal women 264
Women with hyperlipidemia (%) 30.4 (227/746)
Age (y) 46.1 + 14.5 (16—~83)
Height (cm) 154.0 = 6.2 (135~170)
Weight (kg) 54.0 + 10.0 (33.4~105)
Body mass index (kg/m?) 228+ 3.8 (14~41)
Percent body fat (%) 32,3t 7.5 (6.1~—55.2)
Trunk-leg ratio 1.06 = 0.45 (0.18~2.86)
Total body fat mass (kg) 179+ 7.1 (3.1~51.8)

Data are presented as mean * standard deviation, %, or n.
Parentheses indicate ranges.

Table 3 Correlation of the presence of hyperlipidemia with body fat indices and baseline characteristics
on multiple regression analysis

Dependent and Multiple regression 95% CI  Standadized regression
independent variable coefficient Lower Upper coefficient P
The presence of hyperlipidemia

Age -0.005 -0.049 0.004 -0.013 0.844
Percent body fat 0.029 -0.005 0.010 0.045 0.456
Trunk-leg ratio 0.277 0.161 0.393 0.254 <0.001
Menopausal state 0.046 -0.083 0.175 0.046 0.487
Body mass index 0.007 -0.008 0.023 0.058 0.336

CI: confidence interval.
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Figure 1 The correlation of age with body fat indices and BMI.
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Figure 2 Schematic representation of single linear regres-
sion curve of the relationship between age and
trunk-leg ratio in the general population. In PCOS
women, the age of body fat distribution was de-
termined by plotting their mean trunk-leg ratios

on the linear regression curve.

BMI. Trunk-leg ratio was significantly correlated with
age (r=0.464, P < 0.001). Although BMI and percent
body fat were correlated with age based on P values,
the strength of correlations were inconsiderable. Total
body fat mass amount was not correlated with age.
Table 3 shows the correlation of the presence of hy-
perlipidemia with body fat indices and baseline char-
acteristics on multiple regression analysis. Only the
trunk-leg ratio proved to be the principal determinant
of hyperlipidemia (P < 0.001), irrespective of age,
menopausal state, percent body fat, and BMI.

Figure 2 shows schematic representation of single
linear regression curve of the relationship between
age and trunk-leg ratio in the general population.
Mean (% SD) trunk-leg ratios in PCOS women were
1.0 &= 0.42, which almost corresponded to that at 50 y
in the general population. Table 4 presents compari-
sons of serum lipid levels between PCOS women with
upper and with lower body fat distribution. TG levels

were higher, while HDL-C levels were lower in women
with upper body fat distribution (P < 0.05).
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Table 4. Comparison of serum lipid levels between PCOS women with upper and lower body

fat distribution

Upper body fat Lower body fat P
fat distribution distribution
Trunk-leg ratio =1.0 <1.0
n 22 23
Age (y) 253 = 6.8 26.1 = 5.1 NS
Height (cm) 155.8 + 4.2 155.8 + 4.3 NS
TC (mg/dl) 202 & 118 179 = 95 NS
TG (mg/dl) 134 + 82 86 + 37 <0.05
HDL-C (mg/dl) 5o 18 64 + 15 <0.05

Data are presented as mean *+ standard deviation or n.
TC, total cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein-cholesterol.

NS, not significant.

Discussion

Dahlgren et al.” reported that an increased preva-
lence of both hypertension and hyperinsulinemia was
found in perimenopausal women with previously bi-
opsy-proven PCO compared with controls of similar
age and BMI. Holte et al.? also demonstrated increase
in day-time blood pressures in women with PCOS.
These studies linked future risks for life style-associ-
ated diseases with metabolic and endocrine abnormali-
ties in PCOS. PCOS frequently accompanies upper
body fat distribution®, which is more closely associ-
ated with hyperlipidemia, hypertension, and insulin
resistance than the degree of obesity®->° 12, These
health risks seem to be primarily mediated by in-
creases in visceral intraabdominal fat mass, rather
than subcutaneous abdominal fat mass'?. However,
a retrospective cohort study by Dahlgren et al.” omit-
ted body fat distribution from the analysis. The study
by Holte et al.? denied the contribution of body fat
distribution to the risk for hypertension, measuring
the waist-hip ratio, sum of trunkal-abdominal skinfolds,
sum of thigh skinfolds, and trunk-thigh skin folds ra-
tio were used. However, skin fold thickness and waist-
hip ratio are indirect and include tissue other than fat;
In particular, hip girth measurement does not reflect
precise hip fat¥. Thus, these indices do not always
reflect precise body fat distribution. Whole-body
measurements with DEXA were taken, enabling quan-
tification of bone, lean mass, and fat mass® . In the

present study, body fat distribution was estimated by
whole-body scanning with DEXA. Hyperlipidemia,
hypertension, and glucose intolerance associated with
upper body fat distribution have a common back-
ground of insulin resistance!®. Thus, we investigated
the relationship between PCOS and hyperlipidemia,
as a representative of life-style associated diseases.
In the general population, we found that body fat
distribution is an important determinant of hyperlipi-
demia irrespective of obesity, age, and menopausal
state. PCOS women with upper body fat distribution
proved to be in a pre-hyperlipidemic state. This find-
ing agrees with previous reports® . Body fat distri-
bution showed age-dependent change, while age-re-
lated changes in the percent body fat and BMI were
negligible. Thus, we propose age of body fat distribu-
tion as a new concept. Based on this concept, the age
of PCOS women can be estimated as approximately
50y. The incidence of some metabolic and endocrine
diseases including hyperlipidemia, hypertension, and
hyperinsulinemia increases after menopause. In-
creases in these diseases are in part attributable to a
shift toward upper body distribution after menopause®.
In reproductive-aged women with PCOS, higher
prevalences of hyperlipidemia'®, hypertension® and
hyperinsulinemia'!'” have been reported. Consider-
ing these findings, it is likely that the onset of some
metabolic and endocrine diseases, which tend to in-
crease after menopause, shifts to earlier age in PCOS
women. Similarly, Dunaif'® demonstrated that non-
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insulin-dependent diabetes mellitus (NIDDM) in
PCOS women has a substantially ealier age of onset
(third to fourth decades) than NIDDM in the general
population (sixth to seventh decades).

To reduce future risks for life style-associated dis-
eases in PCOS women, prevention of upper body fat
distribution is important. Many factors influence body
fat distribution. These factors include age?”, weight
gain (obesity), hyperinsulinemia, menstrual disorders,
menopause, reduced physical activity, smoking, and
alcohol consumption'®. In particular, hyperandroge-
nemia, hyperinsulinemia, and obesity are important
in PCOS. Although androgen shifts body fat distribu-
tion to the upper region®2V, treatment with low doses
of spironolactone, antiandrogen agent, has little effect
on body fat distribution?”. The insulin-sensitizing
agent troglitazone improves metabolic and endocrine
abnormalities in PCOS women?2¥, However,
Ehrmann et al.® did not show any change in body fat
distribution after a 12-week treatment with
troglitazone. In their study, morbidily obese women
with PCOS (mean baseline BMI &= SEM, 39.9 =+ 1.4)
were studied. Thus, possible reasons for these dis-
couraging results may include the relatively short
study period, the presence of excessively obese PCOS
cases, and small sample size. To date, definitive con-
clusions can not be drawn regarding the effects of anti-
androgen and insulin-sensitizing agents on body fat
distribution. Further extensive studies are needed to
clarify the effects of these drugs on body fat distribu-
tion. Weight loss is generally associated with im-
proved body fat distribution, insulin sensitivity, and
reduction in circulating plasma insulin concentation
in obese women® 2. To date, general means, such
as appropriate diet and regular physical activity to
avoid weight gain, appear to be the best tools for im-
proving insulin sensitivity in PCOS women. However,
half of the PCOS women showed lower body fat dis-
tribution in the present study. Hyperlipidemia was
not found in this subgroup. Thus, we are not con-
cerned about this subgroup.

Based on these results, we conclude that a higher
age of body fat distribution partially contributes to
future risks for life style-associated diseases in PCOS
women. The contribution of body fat distribution is
obesity-independent.

PCOS and life style-associated diseases
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ORBEENEN, ThoDEREEREET 58
REEEMIETH S, & LEME IO THROEAN
ETLTw3edhud, REEEHIREHI TS
AR D 5. T 2 TAMER TIRE#REICSKT 51
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DREIZDWTHRRDaHI SR OBIEE Z MA , Ellih &
TEMMH L T VRE L 72,

HREIVHE

SHI319974F-4 H » 5199847 H £ T2 4% TICSI
% hEAT U 7207 (1455E610) T, Atk O Fa
T1324~345% (30.4£2.6, F9+SD) #3995 (754E
i), 35~445% (38.9%2.5, F-¥SD) A1108f4 11 (70
JER) TH 5.

YRSEHIEL, $RIN, ICSIEb & UM IRHIA /7 ki3 ey
DEBDITo 7=, MOREFEIZ2H dish (Falcon #3037)
IZANZ10% .+ AR (Irvine) ARMTHTF 5 0 rh ©
TV, HESHZMR LU 72, Zodishid #5275 2
TIZAR, 5% 02, 5%CO2, 90% N2 # A A FIHL |
37°CHDA ¥ a— A —iZ AR,

JEDBIEIINFRIZSEI MM 7 1 L 24 A, 37°C
DRI % B0 1 72 57 B S (Nikon Diaphot,
Hoffman modulation contrast & 32 ) Tx{#120f512 T
Ty, JERERIRHA & 53 818 E O SHm 1< N A O g
AT 7z, MOFHEIZ, SAMESHICEERL 22214 v F
B A TR UM L 2% R A 62 ADBIEE H
# LT - 72, RO TEREMGH I3 24 Bt oD FEHED 12
VY, Fragment® it & HIEROZK & k& Dy —Hic
HI%, A, B, C, D, XO5BR®D gradelZift% 4
AL 7-. Grade AlZfragment S < BBk 23 1Y% 5D
O LD, grade BiZ/MN{tDfragment, % 7138
ARG #Ek+*H 458D, grade Cid % B Dfrag-
ment, X-EZRMERYELHREGTEZLD,
grade Didfragment 2 &K% LA L, #IERD KN4
HTHEE LD, grade XIZ D EHEIT 58 5 Ak
LDTH5.

IRIZ X 5 IZICSIi% 40~ 445 T oy #l kg & Jhk
WEEAT (grade) T4 D DclassiZHfHL -, T 4bb
Class 1 : 2~3#iffali <, grade B»C. Class2: 2~
MM T, gradeA. Class3 : 4~8#ifali T, grade
BAC. Class 4 : 4~8ffifafi T, grade A.

REDI%BIEIXICSIFR 40~ 445/ TV, 2(BLL E
BEATIHERAVEOTE HNTEHITE L7,
B O BIE RIS R RERE RS BI R & < 2 ORI T
rofe, ZHIIHOBEN 4 AL SRS 748
MBI T3k THEEIC % 57-0TH 5. LiL4
MR T eI N TBELRETH ), BD#E
BT D # RPN EAIZ L, Hoffman®a v b 7
A2 b EEDIZL THiRBER2ELHS S RA 2K TF
iU, —E—EoBEER 3T U THER AT M
LA OHEICIT » 72, #OEEIZEE L TZ MM

YIS BT B LK HAEZRE 44%2%5 Y

DIHEZR TR L, BMAZ 2 & D38 L 5/ ks

LR U7z, FEREIZICSIfR41 ~4505 8] 4264 ~ 700

B, ¥FHI1292~93WERITIrvy, BAFAEA 6 EIC

grade A, B, CETAMMLIAFEIZE L 2. TR M

W ENICIRE AR 7 ER & U 7. °
MaH PR L 2 RE TIr - 7.

] R

ZRIEDFAE U 7= FEIH 2 221K 02 43.0% (89/207 FE1H1)
ThH -7z, TMEMHBITHERT 5 L, 24~345%
DA42.4% (42/99FH) 1= xF L, 35~44)% T1343.5%(47/ °
L08R THEE I AL 5 72, FINEI324~34iED
8949 (¥ £SD) Iz L, 35~445% Ti35.8+
3.1 (P £SD) THEIZ A 5 h - 72 (p<0.001) A3,
IEH 2 WA S 6 N RIE T ZHF71.1%
(500/703) &73.5%(387/5281f) T b 7=,
UNREH Y 72 0 OSEHR R 224~ 347 D 49.5% 1% L,
35~445% T1329.6% & HEIZ{KA - 72 (p<0.0035) .

FEHERE 12 Class 4D IEA & 5 3B A DIT IR 1324~
341K TIE56.5%7% 5 7= 4%, LWVBA TIZ39.1% L K

°
1 BRIV A7z S RENED FEE B & IR
4 o EZ A ’
TR TRINEE G L hE A%
24~345%: 99 42(42.4%) 49(49.5%) j
35~445 108 47(43.5%) 32(29.6%) .
at 207 89(43.0%) 81(39.1%)
* CARED D (2RE, p<0.0035)
#2 MMl OClass dD RO FFEPITIREICS & 5 8
Superscript
. SRR
A
KM s TOIERD  Class 4 OIRHEL
24~34i&  56.5% (39/69) 39.1% (9/23) =
35~44ik  33.8% (25/74) 25.9% (7/27)
it 44.8% (64/143) 32.0% (16/50)
Superscript: §FAR I3 FE ARG 72 0
#3 RN A7z ZREARO R4 %
M-l Ol E2E 3N »
24~34i% 457 78 (17.1%)
35~44i§ 360 76 (21.1%)
at 817 154 (18.9%)




ER11FE4H1H BEH fth (129) 33
#4  NB%& classHllZ 73 T 7= 3 A 0 L RERR D Fe 4 J5 g
X 25T/ o1 B
77 HIHE

s & Class 1 Class 2 Class 3 Class 4

24~34% 457 34/85 (40.0%) 13/41 (31.7%) 24/128 (18.8%) 7/203 (3.5%) j %
35~445% 360 25/67 (37.3%) 9/21 (42.9%) 20/110 (18.2%) 22/162 (13.6%)

at 817 59/152 (38.8%) 22/62 (35.5%)  44/238 (18.5%)  29/365 (7.9%)

* I HEED D (CRE, p<0.0004)

<, [ARRIZ35~44i% T & 33.8%I= 5t L 25.9% & {2 -
b, Ebo e FEZEIEA-T-(F2). £, T
RTOMBEHIT, %< SR T 2L
7-REIE24~34iE T2 S 0, EB 6 SAERIC
BEST, 35~44E TIREAW B 0, 1HIAER LG
BEITREGR K 22 AU B IS FERR M R ST, BREE IR
bz,

EANZ A B & ZHIE TR TORDHND18.9%
(154/817Mf) 1I=ZB® 6= (£ 3) . LMEHHY T
By 5 &, 24~34i%017.1%(78/4571) 1=t L35~44
% Ti321.1%(76/360f) THEZEIT L h - 7=,

RO RBAERE 2 RE T~ 2 DClass 4D T
1, 24~34iKD3.5%(7/203(@) 12K L, 35~44KTix
13.6%(22/162{f) A BHEILTH D HEIZEh - 7= (X2,
p<<0.0004) (#4). ZDfhDclassTIREEE I LA >
e

% =

D IENZPE S SR DK T I3 EE & A7 2K
BfRE 2 KW F BT 5, ARIFHRDO RG24
MO TII L BTHREZETTH D, EHIKT
NI AR L TR L &\, SlnE CHEI
RO L TEAHRELSRE S VO Y RO H
BETLTWEEBEELILNS., AETIE, H
DM I BOBEEMA 5 2 & TR %
MA 5 Z &k UICFHiiKEDR E2R A, B
B AMOBOARBISES 72,
BRIV A 72554, &RD43.0% T ZHIH T
{fEL7-(%1). ZDfiiiZBalakier & Cadesky? M44%&
—FL 7=A, Jackson5¥DT74% L D D 7. &
PEAEERICIE, 24~341%T42.4%D T BT
TEL, 35~44D435% L HREZEEI AL, BkETY
EMIEPIFET 2RI A Tk h -7z,

BN AR A, TRTOMRDND18.9%H % H
MTh -7, ZDfEidBalakier & Cadesky? 1) 15%i
Ao 72 hJackson 5 D31% L D Dl 5. BH
& D ZELEHEINGIIA D8 W RARD S5 B B

KOBESISHOBENEREZ SN DS, FEMIEA
Thd, 272U, ZITEELOZEREONMIEHE
Y 5L E, BESEHEIEIHCkEnEnS Tk
ThH 5. HITHIRIBOETISME - TEAH R % 4
DRL, — &M 78 %Es > T3k
&, TRNTOHEROFEZ BT 2 (T3 R O HifE
RIEBERMEE b H, Zhide PIETIEAR
HThD. 7=, BOBREIZEATED, Bl
NS ke g sic L T E L IRIZ R -
X%, WEIOFIRDEAS NS 5 L, HilE iz
B EEH LRV ERE L FE L, MO IERH
BYEAE S SICHEEIZL T D, 72, £RODfrag
ment A {F{Ed Bgrade COMDOBFA (X 1), frag-
mentA %48 S L BIRIIEBD TINEEE 5 5. Hix
DU T MHEFICEEET 5123 MIFB DD 2 2~ 44
FaiAE LTk, BHO 8 MllILIE Tldmihic

[X1. ZEDfragmentE H$ % & b ZHAL(3 cell, grade C).

EOEIICIZ2EDR (=) 3 d 5. HOHIERIZIZEEO
AR 22 > 72 M B % D 77 HifragmentiZ HH IR 212 <
Wy,

(Hoffman modulation contrast, X#1201%)
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[HE L B,

ZMEEH T, 24~34FK TI7.1%0 2R T, 35
~44ED21 1%L BRI AL (RS, KHITATY
RPROEHETEHREIMZ Tk h o7k,
Balakier & Cadesky? & % %Rt HIBL#I3 Lok Ffn &
HWBRTH - L MELTHD, RADMRL 3K
+5,

LA UAFETIZ X SIZFECRET 35 720, IR
% TZHERY ST & 43 B T4 Dclassiz o Lt
AN B L2 25, BT ¥ 7D class 4 (grade
ATAHIRHILL E) DI TI324 ~345§D3.5%1Z & L35
~44iETIZ13.6% & SHMBHRIZE NI L hHM L
o7z (Fd), FRRIIE BREOMERIIMIEN AL
WEBHTIRTALZVWOT, ZORMHTIIEKE
RELLTWAIEENSH 5. -, ElEDR
B v O TEBELREHE TR e, Z
N5 KMERD L AR & RIRRIC EHE ISFEET 5 THE
MDD, TEHOBBEIE WS KRELRE
Tlaa <, PEERL XL TONS EREIZE S TE
EOICERETREL WA LEEDLN S, —MRITK
&7V ORBREELETRERICEIhINRTH
5. AR T class ADM A FERET X 7B A
FRICBEIR L IHREDRE S -2 (F2) 2 Een b,
Rl CHAERDOH T RE T v 2 OIRAELIICEHIK
LTHRREANEREL TS EENED. SEEIC
BWTZDRET V7 ORIZEENRENENS 2 L
BEORDBEMETLTWB I L E2EKRL, HREE
PWMERENDHENEZLOND. AFEOHERTE
class 4D A& HE T X - EIHIC B B 1T RE X Sl
FZEOHME» 572 (F2).

SO REBIEICDONTIZE O LD/ E — B
HHETA2LEZEA0h TS, Thabb, MIlRESR
%LU THORHUDBEITT S, &5V 7 35
W5, MR B Tk A E) I RS
3% THBY. LHMORERRKIZOWT, Jackson
NI ERIEMTEE L TR L Lo M
B, hCGHEG- HDE L N affE e e, R
PR Th o2 A RHL, U &30k
YU A U T & BB C B 2 I B RIS 2 0 T
WZ L ARLTHDBERGEV, —FICSIFFADORE
ELT, BB FEINCAN TS Z &AEIR
TEBRIZADZENELONBH, b b TS
Dcentriole A Ml 7 B 5§ 39 L HERI S TV B
ZEhS, KTOWETESEHOBH & 72 D IS{FET
%centrioleZ 815 L W K 2 RS HUSHE A 0iZ
TTH 5. EBE, Staessen Van Steirteghem © (338

=] g i ARSIV R 2 571

HAMERGE 44825

WOIVFLICSITE IO BFBIZEN L 5T LW
EBELTW5,
LHMORERCEL T, ZHIRZ T O
2K BAHRFIRHERIE ME SN Tl , FHEREN
AEL EubiF Tldane?, ZHhERES BNk
W, SHEIERDSMCIE# 2B EET L Z
NOBREL, EHWEETICESZLOHTH S
o ic@bhs. tidvi, Kligman 532 KE4H
H LI TRIRO SO RBUC R aRBRE 2 Eb gy
A, 2HE2HE CRQGHREFEEES Z &ML
Tw3, 5 3fluorescent in-situ hybridization
(FISH) % TX, Y, 18, 13/21FD4talk 4L ,
2H H ~4#fai) 721330 B (SHifafnith) DirT
IEHIED50.9%12 5 L IR TIET76.6% & R EH
DYEERRE 220 T 5, Jackson 513 L ZHED
EWHREEI L @AVREREBEL TS, Zhb
ORMEZEHMORERENIAHO MR L& F
L TW5, AR TE, EFEIZD LA BT
7T AL 723 A DR 1312.5% (1/8FE hEJE )
LKL, 2O G OB mER N K a5 72, KR
ELT, ElkttE CIBMEIROEOIKT & AN IERMEA
BOFEAMHREK TO—RTHE L Bbhs. &
M 25 Bk LT3 H HDMIZembryo biopsy % 17
VY, FISHE TR EHRBEHAL -RIEFLHIESh
EREFAEBELE-EZ S, BilEGUELI L) Ik
B4 72 ) DFRBEEH34%H 5 4% L 729 & n
IMEND D, SHANEABEEEDNS,

| &

RO — I H AL EERESOEMC LD &
DTHY, KHT 5.

X 73
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The Effect of Maternal Age on the Frequency of Multinucleated

Embryos in Patients Undergoing Intracytoplasmic Sperm Injection.

Yoshitaka Fujii

Institute of Medical Science, Kurashiki Medical Center
Kurashiki 710-8522, Japan

Hiroaki Motoyama

Department of Obstetrics and Gynecology, Kurashiki Medical Center
Kurashiki 710-8522, Japan

The purpose of this study was to determine if multinucleation of embryos is increased in embryos from aged
female patients. Among intracytoplasmic sperm injection cycles analyzed, embryos exhibiting multinuclear blas-
tomeres (EMNB) were present in 43.0% (89/207 cycles) of cycles. Among embryos analyzed, 18.9% (154/817
embryos) were EMNB. The presence of EMNB was not correlated with maternal age when compared between
two age groups (24-34 and 35-44 years). The presence of EMNB was further analyzed by dividing the embryos
into four classes with their morphology and developmental speed. Then significantly high proportion of EMNB
was demonstrated in aged group (13.6%) (22/162 embryos) compared to young group (3.5%) (7/203 embryos)
among highest class embryos (grade A, = 4 cell) analyzed (¥ 2 p<0.0004). Since highest class embryos were
usually selected for transfer, it is possible that the decrease in pregnancy rates in aged female patients was

caused by transfer of these low quality embryos.

Key words : aged female patient, human embryo, multinucleation

(Jpn ] Fertil Steril 44:127-131 1999)
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T ARRKEIO hCG pIEIZK S
IEiRZW 7% & NZZ O PR HEIZRIT 5 BET

Diagnosis of Pregnancy and Prognosis by hCG /5 Value before
Onset of the Scheduled Menstruation

’ EHEA BE )=y
e B f& W i OB Ok T
Takashi KANO Masako FURUDONO
m W hHET a H AET
Mariko KANO Misako ISHII

Medical Corporation Kano Clinic,
Osaka 542-0073, Japan

- KBREEFEAE B AFEEE
% o oM A fE A H
Takahisa USHIROYAMA Minoru UEKI

Department of Obstetrics and Gynecology,
Osaka Medical College, Osaka 569-0801, Japan

T AR KATDOBBT+12Day (GEREAREEM12H H) OMPhCG pEIZ & 5, FHMERZK Z&2 6 O
127 D P HOYE % retrospective iR ST L 72, X SICHBEED PENOBZBABIER T 2H#HRB5Z &1
£, IERRAEORIC L AAERERR O PHIO AT S BRET L 72, hCGRIEIZIMXT 5 4 #—i2k 3
hCGp &4 F+78y ZEIAS (44 FHK v b)) IZk 5T, BIHBKasaay L 7=, {RIIBBTO EiEAH & (K
WA AR I R AT RE A, 23 B 44 D 13745 (FFEE9615, fe R M4 115) 153JE B TretrospectiveiZ Ik
AEARRE (4R , IRATARhCGRAIGE FHEE (401K 1H1) , SEARAT6SI (FirE ; 405, A RAER28HI1) I A% L
7. BEEONCG B 12 Z M Zh054+1.08mIU/ml, 5.14%2.85mIU/ml(f%EE ; 9.60mIU/ml), (i
B 26.82427.17mIU/ml, VMR ; 85.264118.17mIU/ml) T& - 7-. 20mIU/mlEL £ P BiF=IE
61.5%Td > 7-.

TPEH DIF R BASREE ) O R FEAFIE R F O Wr X 1% & BfRZ < hCGHE (hCG g i 10mIU/mlLA
b, GSAHERR) & GSHE (GSHERE, Heart BeatkHi2) TIIHCHAIFREAEAES, Heart Beathf (Heart
BeatfaB % HAIAIEL 5 TP % BAFHEH) TR G B RN ERE O BWrE A g - 72,

PlE& D, ARRFKAIOBBT+12DayD I HhCG Bl (& 0, fTMRZ & NS FPHROZBMARET &
D, cutoffffiid ZhZh10mIU/ml, 20mIU/mIA Y Efdm e, A TPHREBFLHEEINAZIZE
b 6§ HEEIZ D > 7zHeart BeatBf I EIfE RIEREABTIEDO RN E W EHEER S N/,
= X—7— KN 1hCGp, iR, Wk, AEE
( HASE 25 44:133-137 1999)
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##

TAHEDZHBUGTIX, 2HlL BE&5HE —H
BOERSW 2 DA, X 51 FiRHIEEOM L &
FEINTNE, BAZZIOHREAEBRT S -DICH
KEHEAQY, BBT+16Day G AR ERME16HH)
DhCG B il & 0 dERO P HIZ W & 6 Nz PRI
MAREA Z L AME LT X, AL DFERTIZIKIC
BECZNASOWEMABBAOCEEBH AT L%
FER LT, HEMERL WS, (TR HZHNC
FRAVE R I — ARk E TV B E/ s ut —
NRIZ K B ROIFRAE T L GmTIETH 5. L
ML, PEEE - RERE 42 S5 E 3 5 RHMER AR L
LARLTHET b IZidnrsn, 22 TH4
1, &0 RO TTOMMR L & U PB4 EB
AL, TEARRKNITH 5BBT+12Dayd [fiL
hCG B f#iiZ & 2 {EMRO TN & PHRHEIZ DN T
N IFIN TR U 72, o AR KR AT ARSI
MHRg L i, ek, ARERZ I h T A5
WEENRMAL L, NAHEASFHFRREFIZH D S AHIE
BRETH > W EFDBHIBHL, ZOHORKR
BB LOMECED EEZON, RN
IE - REREZEANOEBIZE D iz, La L,
ZhoOMEMICET 2B ERZICALRL D,
AR TIZTR 4 DBBT+16Day TOHE 9 % —H3 ¢
¥» T, BBT+12Dayiz ¥ 5 L D R g 2k A,
RIBHICHREE TR, X SIZIRAHFEOFEKIZOWTE
B, BRERAE.

MHEREILVHE

i

1 % &

199147 51998412 T, BRAFUTHREEL
7=, BBTO &t & (KR A B IC @R T % 5, 23
R 544k D137 R 5 96181, FFE 5 415)
153fEH 4, LUTF O HHE I & O retrospectivelZ —RFIC
SR 7=,

1) FEREIREF (45 #)

AIDIRIEFERA, SR 52 PRSI 2 & SRR A3 ST L
BNIEnsohLDHHLTED, REDHE %
A U TR % 18 22 5E K

2) FESEIRhCGRIHfE F 2 (40 1)

HEINEER & 5\ idluteal support H # TBBT+5Day
% ThCGHBA (7L 2" == 1L5000I1U, HAF LA /
V) R L 224, BERAE (R RT3
AR TH3)H HARO ATaEME A MR TIK S , Sl

hCG 3 lIC & 2 4EtR % & U IS Pkl

HAGERE 44525

DFRHEA 14 H LIN T AR I % 3280 7= .

3) 1E4R#F (68ERY)

RIEREIEICHEN KA 720, TEmE, EEE
HiE, FEAE, HURIRERERREII N R A SR L
7z, E7=20P LOWEORT & H T 2IEHIEH 5 H
U o Sefa b GRAS MR RS G ek | K ,
HLA—A(1~3, 11, 23~26, 28, 29, 30~34,
36, 66), B(7, 8, 13, 14, 17, 18, 27, 35, 37~
39, 41, 42, 44~63, 67, 70, 73, 75), C (W1~
7), DR(1~12, 52, 53), DQ(1~4)Hilsityping (Y
v eRMifa R ER T K 21TV, 2 T RIIHUR
sharing2ffl 2 _t & % \ & KA REPUEMELL T & [R5
RIFFFEII L BW L /2.

HO®RERFER T & LT3k (ANA : FA
¥, cutt off ; 40f%) , Picardiolipindifk (ACA IgG,
ACA IgM:ELISA¥:, cut off; 1.00D)RE %175 7=
((BR) 7 7 L2254 ¥ AT LICFEE).

WD TOIFHRARBE LK D FREBNZ X AR EFRED
2R L CRAZ+/22 A CLliok#Es
1To7. ARHIIEIRD A FEE A 6 LUTF O IRz 43
XL 7=,
hCG#

hCG B EIZ10mIU/ mILA L Tdh - 7248, GSOHEZ
IZE 5 B b - 7= hEf.

GSE¥

GSIZfiEFE L 724, Heart BeatDfEFZIZE S & h -
THER.

Heart Beat®¥

Heart Beat# Mg L 7= 7%, 4 WHEERIZES 52 5
7= e,
4+ REEH

AU A SELS L 2 RER.

2 IMm*hCG BIENAIE

hCG B ffiidBBT+12DayicIMX7 F+ 7 4 % —i2 &k
S5hCGp &4 F /3y ZEIAK (& 4+ Ky btb)ic
Ko THIE L 72, K¥EIC & 5 IEHIEAT AR O cut offfil
13¥490.64mIU/m1(0.00~1.50mIU/ml) T, LH,
FSH{21000mIU/ml, TSH{Z2000mIU/mlZ T2 XX
IFED SNV ERE SN TWEY, JRIBREATH
BB D2.04~3.57%12 4 L T4.13~5.54% & 5%
1225 HEZE ISR L C, SRINKE 5 ICME2
JYHEL , SEERILINIC E Kassay L 7=,

FERIIMESDT/R L, AREREIEStudent-t testi=
Lot




. P14 A1 H

= B
1 FESEIREEDOhCGPRE(X 1)

39SEMIASEIAOD B Sl 134.71mIU/ml, RAKA#E X
‘ 0mIU/ml (18 ; 40.0%) TH 1 , FH9fE130.54+

1.08mIU/mIT& - 7=.

2 FFEIRhCGRFIEAFDhCGRE(X 1)

30KEMI40FE 1 o &% B it 129.60mIU/ml, S {Kfl i
0mIU/ml (2 ; 5.0%) TH D, FEIEid5.14+

hCG  mlU/ml
10

‘/P<O 01—
Sh i
0

®
#H&Eﬁ JEAEARhCG R A e FH #¥
(45F51#) (4051 541)
X1 JEAFAREEDBBT+12DaydhCG g i
hCG  mlU/ml
] FHRRE
° 200 20mlU/ml 1§
82.8%
TiRRBEFH
20mlU/ml Bl k.
] 61.5%
L 30mlU/ml Ll |
67.9%
50mlU/ml &1 _k
80.0%
0 |
WE  ERES
(q0f5)  (28f5)

X2 4F4REEOBBTH12Day®hCG g fili

RE ft (135) 39

2.85mIU/mlT& 1), JE4TAREE & D AR (P<0.01) 12
EETH -7z,

3 EIREOhCGBE(K 2)

A RSELS 28R D i B 13.640.76mIU/ml,  ffKAE
1311.2mIU/ml, FH4#1385.26+118.17mIU/ml T
b o7z, FREAVERITIZREE156.17mIU/ml, RIEK
f810.27mIU/ml, F¥{#i326.82+27.17mIU/ml T &
D, HEP<OLODIEKIETH - 7.

T4 BiFFiZcut off 20mIU/ml1T61.5%, 30mIU/ml
T67.9%, 50mIU/mlT80.0%Td - 7-.

4 HEFOIERREEAFNCG BE(X3)

hCGRE (20f51)) D F-Hiti 1313.08 £2.23mIU/ml, GS
BE(1251) 1226.53+13.35mIU/ml, Heart Beatf¥ (8f3)
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Diagnosis of Pregnancy and Prognosis by hCG f3 Value before
Onset of the Scheduled Menstruation

Takashi Kano, Masako Furudono, Mariko Kano and Misako Ishii
Medical Corporation Kano Clinic, Osaka 542-0073, Japan
Takahisa Ushiroyama and Minoru Ueki

Department Obstetrics and Gynecology,
Osaka Medical College, Osaka 569-0801, Japan

We examined early diagnosis of pregnancy and prognosis based on the blood concentration of hCG 2 on
BBT+12th Day before onset of the scheduled menstruation. We also examined estimation of the causes of
habitual abortion based on the last term of pregnancy of the patients who had miscarriaged by prospective
prognosis. The hCG 8 value was assayed by purselves on the same Day by the hCG ;2 Dynapack EIA method
(Dynabott, Co., Ltd) using IMX analyzer.

Subjects were 153 periods of 137 cases (96 primary cases and 41 secondary cases) aged between 23 and 44
years old in which the high- and low-temperature phase of BBT (basal body temperature) are clearly distin-
guishable and these were divided retrospectively into the non-pregnant group (45 periods), non-pregnant hCG
group (40 periods) and pregnant group (68 cases: abortion;40 cases, live child birth; 28 cases). The hCG 3
concentrations in the respective groups were 0.54+1.08 mIU/ml, 5.14%2.85 mIU/ml1(9.60 mIU/ml at the
maximum), 26.82+27.17 mIU/ml and 85.26+118.12 mIU/ml. The rate of satisfactory prognosis in the cases
with 20 mIU/ml or above was 61.5%.

The diagnostic rate of habitual abortion factors by the last term of pregnancy in subjects suffering miscar-
riage was independent of prospective prognosis. In the hCG group and the GS group, the diagnosis rate was
high, and in the Heart Beat group (prospective prognosis was good in all), the diagnosis rate as abnormal
allogenic immunity habitual abortion was high.

From these observations, it was concluded that diagnosis of pregnancy and that of prognosis are possible
from blood hCG 3 level on BBT +12th Day before onset of the scheduled menstruation, and appropriate cut-off
values were 10 mIU/ml and 20 mIU/ml, respectively In addition, a high probability of allogenic abnormal
immunity habitual abortion was inferred in the Heart Beat group in which prospective prognosis was good.
Key words: hCG, pregnancy, abortion, habitual abortion.

(Jpn J Fertil Steril 133:137 1999)
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Usefulness of the Acrobeads Test
Using Human Spermatozoa Treated with Ca Ionophore

Yaming ZHU

Department of Obstetrics and Gynecology, Hiroshima University, Faculty of Medicine,
Hiroshima 734-8551, Japan.

Abstract: To evaluate the usefulness of the Acrobeads test, the test as originally described (original test)
and also modified by using Ca ionophore-induced acrosome reaction (AR) of the spermatozoa (AR-in-
duced test) were performed simultaneously. The results were also compared to the percentage of acrosome
reacted spermatozoa (%AR) as determined by staining with FITC-PSA and Hoechst 33258. Highly motile
spermatozoa were collected by a swim-up method from 37 patients. The sperm suspension was then
divided into three aliquots: one for the original test; one for the AR-induced test and one for acrosomal
staining to determine the %AR. In the latter two suspensions, the spermatozoa were treated with Ca iono-
phore A23187 (10 uM) for one hour before evaluation.

The Acrobeads score in the AR-induced test (AR-induced score) at 3, 6 and 24 hours showed a linear
correlation with that in the original test (original score) at 24 hours (r=0.65, r=0.62, r=0.65, respectively)
(p<0.01). In 4 patients the original score at 24 hours was 0, indicating severely impaired acrosomal func-
tion. The AR-induced score of these 4 patients was also 0 at 3, 6 and 24 hours. The %ARs of the 4 patients
(5.6 £ 2.4%) were lower than those of the patients with original scores from 1 to 4 (23.0 & 9.9%, 30.6 &+
24.6%, 36.4 £ 12.4%*, 34.5 = 17.8%*, respectively) (*: p<0.01), and this agreed with the previous report in
which all of the patients with a %AR of less than 11% effected no fertilization in IVF. These results indicate
that the new Acrobeads test applied to the spermatozoa treated with the ionophore can accurately and
rapidly evaluate sperm acrosomal status, and an AR-induced score of 0 at 6 hours indicates severe im-

paired acrosomal function.

Key words: spermatozoa, Acrobeads test, acrosome reaction, fertilizing ability

(Jpn J Fertil Steril 44:139-145 1999)

Introduction

Knowing the fertilizing ability of a patient's sper-
matozoa is essential for infertility treatments. There-
fore, various sperm functional tests have been devel-
oped and applied in clinical practice, as well as the
conventional semen analysis.

The acrosome reaction (AR) is an exocytotic pro-
cess which involves multiple fusions of the plasma
membrane and outer acrosomal membrane, resulting
in release of the acrosomal contents and exposure of
the inner acrosomal membrane?. Since the AR is es-
sential for human spermatozoa to fertilize the oocyte,
evaluation of the sperm's ability to undergo AR was

expected to be a useful sperm functional test. Indeed,
by use of fluorescein isothiocynate-conjugated Pisum
sativum agglutinin (FITC-PSA) it has been demon-
strated that the percentage of acrosome-reacted sper-
matozoa after exposure to Ca ionophore A23187
(ionophore) as an AR-inducer is significantly lower in
subfertile or infertile patients than in fertile men®?.
In these reports, however, no decrease in the rate of
acrosome-reacted spermatozoa in the subfertile or
infertile patients was observed when the spermatozoa
were not exposed to the ionophore.

The Acrobeads test was developed to evaluate
sperm AR utilizing the MH61 monoclonal antibody
which recognize CD46 antigen expressed on
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acrosome-reacted spermatozoa®. In the Acrobeads
test as originally described, spermatozoa were incu-
bated in medium containing no AR-inducer such as
the ionophore, and the proportion of acrosome-reacted
spermatozoa was determined by the degree of agglu-
tination between the spermatozoa and the MH61-
coated beads. A correlation was observed between the
results of the Acrobeads test (Acrobeads score) and
the results of a sperm penetration assay using zona-
free hamster oocytes?. The Acrobeads score was sig-
nificantly higher in fertile men than in infertile men
with normal or abnormal seminal findings®. However,
the clinical usefulness of the Acrobeads test is still
controversial. The clinical usefulness of the Acrobeads
test in predicting the outcome of IVF was reported by
a multi center study in Japan®, but there is also a re-
port of a study that failed to demonstrate usefulness
of the Acrobeads test in IVF?. In general, the percent-
age of spermatozoa that undergo AR in capacitation
media without any AR-inducer (spontaneous AR) is
considerably lower than that which occurs in the pres-
ence of an AR-inducer such as the ionophore (induced
AR). In fact, when the Acrobeads test is applied to
spontaneous AR, incubation times of up to 24 hours
are required, and this may obscure the results of the
test.

In the present study, the Acrobeads test was applied
to both AR-induced spermatozoa and non-induced
spermatozoa as originally described, and the results
were compared. In addition, the results of the
Acrobeads test were compared to the acrosomal sta-
tus determined by FITC-PSA staining of the sperma-
tozoa.

Materials and Methods

Semen preparation

The following experiment was performed under the
Guidelines of the Japan Society of Obstetrics and Gy-
necology (1985) and the registration to the Society.

Semen samples were obtained from 37 patients at-
tending the infertility clinic of the Hiroshima Univer-
sity Hospital. Semen samples were obtained by mas-
turbation after at least 4 days of abstinence and allowed
to liquefy for 30 minutes at room temperature. Com-
pletely liquefied semen was analyzed for the standard

semen parameters according to the World Health
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Organization (WHO) (1987)®. Highly motile sperma-
tozoa were obtained by a swim-up method as follows.
A semen sample (0.5~1 ml) was gently layered un-
der 2 ml of modified Biggers-Whitten-Whittingham
medium (mBWW) supplemented with 0.3% human se-
rum albumin (HSA) (Fr. V) (Sigma Chemical Co., St.
Louis, MO) in a sterile tube. The tube was inclined at
a30° angle and incubated for 1 hour (37°C, 5% CO2 in
air). Subsequent incubation was performed under the
same conditions. The uppermost 1.2 ml of the mBWW
containing spermatozoa was collected in a tube and
centrifuged for 5 minutes at 180X g. The sperm pellet
was washed once with fresh mBWW supplemented
with 0.3% HSA, and the spermatozoa were resus-
pended in mBWW supplemented with 3.5% HSA (this
medium was used in all subsequent steps).

The sperm suspension was then divided into 3
aliquots: one for the Acrobeads test as originally de-
scribed (original test), another for the modified
Acrobeads test using the ionophore-induced AR (AR-
induced test) and the third for acrosomal staining by
FITC-PSA and Hoechst 33258 to determine the per-
centage of acrosome reacted spermatozoa (%AR). The
first aliquot of the sperm suspension was incubated
for 1 hour, and then the sperm concentration was ad-
justed to 4X10° motile spermatozoa/ml in medium.
A stock solution of the ionophore (Nacalai Tesque Inc.,
Kyoto, Japan) was added to the second aliquot of the
sperm suspension to make a final concentration of 10
UM before the spermatozoa were incubated for 1 hour.
The sperm suspension was centrifuged for 5 minutes
at 180X g and the supernatant was discarded. The
sperm pellet was washed once in medium before the
sperm concentration was adjusted to 4 X10° motile
spermatozoa per ml.

The Acrobeads tests

The original and AR-induced tests were performed
as follows. The Acrobeads tests (Fuso Pharmaceuti-
cal Co. Ltd., Osaka, Japan) were performed accord-
ing to the directions provided with the kits except that
the sperm suspensions were incubated for 1 hour with
or without the ionophore before the Acrobeads test
was applied. The test was carried out in 4 wells of a
FALCON 96-well flat-bottomed tissue culture plate
(Becton Dickinson, Franklin Lakes, NJ). Four serial
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of the sperm suspension were pipetted into the wells.
Ten microliters of suspended immunobeads (1.5X
10¢/ml) were added to each well. After incubation for
3, 6 and 24 hours, the degree of sperm-beads agglu-
tination was determined by examination at X100 mag-
nification of an inverted phase-contrast microscope
(Nikon Co., Tokyo, Japan). Five different fields (upper,
center, lower, left and right) were observed in each
well. When all beads were bound to spermatozoa, a
field was considered to be positive. A negative field
was defined by the presence of free beads. The agglu-
tination for a particular sperm concentration was con-
sidered positive when 3 or more of the 5 fields were
positive. The Acrobeads scores are shown in Table 1.
The sperm motility was examined after 24 hour's in-
cubation.

Measurement of the % AR

Sperm acrosomal status was ascertained according
to the methods described by Cross et al.?, with some
modifications. An aliquot of the sperm suspension in
mBWW supplemented with 3.5% HSA was incubated
for 5 hours, and then treated with the ionophore (10
uM) for 1 hour. The suspension was centrifuged for 5
minutes at 180X g, and the supernatant was removed
leaving approximately 0.25 ml of the medium and
sperm pellet. Hoechst 33258 (Sigma; 1ug/ml) was
added and the preparation was incubated for 7 min-
utes. The sperm suspension was then centrifuged for
5 minutes at 180X g. The sperm pellet was smeared
onto a glass slide and air-dried. The slide was imme-
diately dipped into 100% methanol for at least 30 min-
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utes at 4°C to permeabilize the sperm membrane. Af-
ter the sperm slide was air-dried, it was stained with
FITC-PSA (100 ug/ml) (Vector Laboratories Inc.,
Burlingame, CA) for 15 minutes. The sperm slide was
washed with distilled water and air-dried before it was
observed under an epifluorescence microscope
(Nikon, X2F-EFD2) using UV and B2 exciting filters
(Nikon) with X 1000 (oil lens) magnification.

Only spermatozoa with faint staining (not bright
staining) in the posterior head region by Hoechst
33258 (alive) and with staining at the equatorial seg-
ment by FITC-PSA were considered to be normally
acrosome reacted. At least 300 spermatozoa per ali-
quot were examined and the percentages of normally
acrosome reacted spermatozoa (%AR) were calculated.

Statistical analyses

All statistical analyses were performed with
StatView-J 4.5 software (Hulinks, Tokyo, Japan). Sta-
tistical significance was set at P<0.01. The statistical
significance of the difference between the mean val-
ues of the %AR was analyzed by Student's t-test. The
statistical significance of difference between the mean
Acrobeads scores was analyzed by using Wilcoxon
Summed Rank Test. To estimate the relationship of
the Acrobeads score and %AR, data were analyzed by
Spearman's Rank Order Correlation.

Results

Twenty-nine samples were diagnosed as normozoo-
spermic (sperm concentration =20X10°/ml and pro-
gressive motility =250%), and 8 samples as oligo- and/

Table 1 Evaluation of the Acrobeads score

Serial dilution of sperm veell 1 it Ll = Acrobeads score
1 X2 X4 X8
= =— = = 0
= — = = 1
+ + = = 2
+ =} + = 3
= -t + + 4

Well 1 contains 4 X 106/ml of motil sperm. Each well contains 0.15X10° MH61 - coated beads. Each well was
observed in 5 different fields (upper, center, lower, left and right). If all beads were bound to spermatozoa, the
field was judged to be positive. If free beads were present, the field was judged to be negative. The agglutination
was positive when 3 or more of the 5 fields were considered positive (+), otherwise it was negative (—). The
Acrobeads score represented the number of positive wells (from Ohashi et al.”).
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or asthenozoospermic. The sperm motility after swim-
up was significantly higher than that in the semen
sample (91.0 + 21.8% vs 71.5 £ 21.8%). After treat-
ment with the ionophore for one hour, the sperm mo-
tility decreased significantly to 67.6 + 21.2%. After
incubation for 24 hours, the sperm motility further
decreased to 33.0 = 23.2% in the original test and to
18.3 & 18.5% in the AR-induced test.

The Acrobeads scores from the original test
(original score) and from the AR-induced test (AR-in-
duced score) at 3, 6 and 24 hours were compared (Fig.
1). Both the original and AR-induced scores increased
significantly with greater incubation periods, and the
AR-induced score was significantly higher than the
original score at 3 and 6 hours.

AR-induced score

[ Original score

4_

&

§ %

)

=}

o i

) A
i 7
0

6 24 (hrs.)
Incubation period

Fig.1 Comparison between the original score and AR-in-
duced score (n=37).

*P<0.01.

The AR-induced score at 3, 6 and 24 hours showed
a linear correlation with the original score at 24 hours
(Fig. 2). In samples from 16 patients (43.2%) the AR-
induced score at 3 hours was the same as the original
score at 24 hours. This coincidence rate increased to
59.5% for the AR-induced scores at 6 hours and slightly
decreased to 48.6% for the AR-induced scores at 24
hours. According to a report® comparing the results
of the original Acrobeads test and the outcome of IVF,
patients with an original score of 0 at 24 hours are
considered to have impaired sperm fertilizing ability.
Of the 37 patients examined, 4 patients (10.8%) had
an original score of 0 at 24 hours, and the AR-induced

AR-induced Acrobeads test
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Fig.2 Correlation between the AR-induced scores and the
original score at 24 hrs. (n=37).

score of the 4 patients remained at 0 up to 24 hours
(Fig. 2). In the other patients that showed an original
score from 1 to 4 at 24 hours, the AR-induced scores
generally increased with the incubation period.
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Table 2 The Acrobeads scores and the %AR

No. of samples

Acrobeads No. of with the %AR %AR

score samples of less than 11% (mean=*SD)

original at 24 hrs.

0 4 4 56+24

1 2 0 23.0+9.9

2 6 2 30.6 = 24.6

3 16 0 36.4 +12.4%

4 9 0 345+ 17.8%
induced at 3 hrs.

0 9 6 16.1+164

1 1 0 16.1

2 11 0 28.8 +10.5

3 12 0 4491+ 17.3%

4 4 0 32.0+6.4%*
induced at 6 hrs.

0 4 4 56+24

1 3 0 287t 12.1

2 12 2 23.1+11.8

3 12 0 419+ 15.1%

4 6 0 423+ 16.8 %
induced at 24 hrs.

0 4 4 5624

1 0 0 —

2 7 0 28.21+9.1%

3 12 2 325+ 18.2%

4 14 0 38.2+17.0%

% compared to the score of 0, P<0.01

The %AR of the patients with original (at 24 hours)
and AR-induced scores of 0 were considerably lower
than those of the patients with scores from 1 to 4 in
each group, although statistical significance was not
always observed due mainly to the small number of
samples with some scores (Table 2). Previous results'®
in the author's laboratory showed that semen samples
with less than 11%AR have impaired sperm fertilizing
ability in IVF. Of the 37 patients examined, 6 had a
%AR of less than 11% and the %AR's of the 4 patients
with an original score of 0 at 24 hours and an induced
score of 0 up to 24 hours were 3.0%, 4.3%, 7.0% and
8.3%.

Discussion

The present data indicate that the Acrobeads score
increases when the spermatozoa are treated with Ca
ionophore before the Acrobeads test is applied. As the
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acrosome-reacted spermatozoa selectively bind to the
beads!” and the Acrobeads score increases as the
number of acrosome-reacted viable spermatozoa
increases?, the observed increase in the induced score
was due to an increase in acrosome-reacted sperma-
tozoa following treatment with the ionophore. When
the Acrobeads test is performed without any AR-in-
ducer (= original test), the cumulative number of sper-
matozoa that undergo spontaneous AR during the in-
cubation influences the score. In contrast, the iono-
phore-induced AR occurs more rapidly and synchro-
nously after exposure, resulting in higher induced
scores than original scores at the same incubation
period. Since spermatozoa are required to swim to the
bottom of the well to make contact with and bind to
beads in the Acrobeads test'”, a decrease in sperm
motility after treatment with the ionophore may re-
duce the Acrobeads score. However, this is overcome
by the increase in acrosome-reacted spermatozoa. In
the present study, an incubation period of 6 hours in
the AR-induced test resulted in similar scores as in
the original test at 24 hours. Therefore, results of the
Acrobeads test would be more rapidly obtained by
introducing the AR-induced test.

The clinical usefulness of the Acrobeads test in pre-
dicting the outcome of IVF is still controversial. The
FAB-25 Study Group® performed a multicenter study
in which a total of 210 cases of IVF were collected
from 20 University Hospitals in Japan. It was found
that 31 patients had an (original) Acrobeads score of
0 at 24 hours and 15 of the 31 patients (48%) effected
no fertilization in the IVF attempt. As to the patients
with Acrobeads scores of 1 to 3 and 4, the percentage
of patients that had no fertilization in IVF was 13% and
0%, respectively. From these results, the Study Group
concluded that the Acrobeads test is useful for assess-
ing the fertilizing capacity of human spermatozoa in
IVF. On the other hand, Hershlag et al.” reported that
there was no correlation between the original
Acrobeads score at 6 hours or 24 hours and the fertili-
zation rates in IVF for 97 patients. In this study, 3 pa-
tients (3.1%) had an Acrobeads score of 0 at 24 hours
and the fertilization rate of the patients in IVF was
around 80%. The Acrobeads scores at 24 hours in 3
patients who showed no fertilization in IVF were 1, 2
and 3.
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Since many different processes enable human sper-
matozoa to fertilize, we should not expect a test that
evaluates only a limited set of functions (e.g. ability to
undergo the AR or to bind to the zona pellucida) to
have a high predictive value for "good" fertilization.
However, a negative finding in the test will probably
indicate impaired fertilizing ability. In this respect, no
fertilization in IVF and an Acrobeads score of 0 should
be regarded as the most important parameters in such
studies. Since the percentage of patients who had no
fertilization in IVF and patients with an Acrobeads
score of 0 at 24 hours was very different between the
two studies, the fertilizing potential of the subjects is
apparently different and the results cannot be directly
compared. Further studies on patients who have a poor
fertilization rate in IVF are needed.

Sperm staining by FITC-PSA is a more widely used
method to examine sperm AR. Yovich et al.'? reported
that semen samples with good AR (=10%) as deter-
mined by FITC-PSA staining after ionophore challenge
have a higher fertilization rate in IVF than samples
with poor AR (<10%) (67.6% vs 40.3%). Similarly,
Tasdemir et al.'"¥ found a significantly lower percent-
age of acrosome loss after ionophore treatment in
patients with fertilization failure in IVF than in patients
with successful fertilization (23.0% vs 28.7%). Deter-
mination of the AR rate by FITC-PSA staining was also
found to be useful in predicting fertilization outcome
in IVF after treatment with human follicular fluid'®
instead of with the ionophore. The author's labora-
tory has examined the AR using double staining of
FITC-PSA and Hoechst 33258 and reported that the
%AR measured by the same protocol as in the present
study was a reliable parameter for evaluating the
sperm fertilizing ability in IVF'?, In 32 IVF attempts
in which at least 4 mature oocytes were retrieved, fer-
tilization failure was observed in 11 patients. The %AR
in the failure group was significantly lower than in the
fertilized group (17.4 = 5.0% vs 32.8 & 3.0%), and all
of the 8 patients with a %AR of less than 11% effected
no fertilization. From these results, a %AR of less than
11% is considered to represent severe acrosomal dys-
function in IVF,

In the present study, 4 of the 6 patients with a %AR
of less than 11% had an original (at 24 hours) and in-
duced score of 0. Therefore, the induced score of 0 at

AR-induced Acrobeads test
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6 hours indicates severely impaired acrosomal func-
tion as confirmed by a %AR of less than 11%. Although
the clinical usefulness of the AR-induced Acrobeads
test should be confirmed by the outcome of the pa-
tients in future follow-ups or by treatments including
IVF, it is concluded that the AR-induced Acrobeads
test is a reliable and quicker test for evaluation of
sperm fertilizing ability.
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Human Ovarian Surface Epithelial Cells can Produce Tissue-type
Plasminogen Activator and Plasminogen Activator Inhibitor-1

°
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Abstract: We investigated the production of tissue-type plasminogen activator (tPA) and plasminogen
activator inhibitor-1 (PAI-1) by cultured human ovarian surface epithelial (OSE) cells. After isolation
OSE cells were cultured with or without hCG, epidermal growth factor (EGF), and basic fibroblast growth
factor (bFGF). The concentrations of tPA and PAI-1 antigens in the conditioned medium were measured
by ELISA. While tPA production was not detected in the conditioned medium from OSE cells isolated
from normal ovaries, it was found in OSE cells isolated from an inflamed ovary. On that ovary, the tPA
production from OSE cells was increased in 48 h culture with hCG (10.0IU/ml), EGF (0.1 or 1.0ng/ml), or
bFGF (1.0ng/ml). PAI-1 was detected in the conditioned medium of OSE cells from the normal ovaries
and the inflamed one. After 24 h in culture, PAI-1 production was significantly reduced by the addition of
L] hCG (1.0U/ml), EGF (1.0ng/ml), or bFGF (1.0ng/ml) in the normal ovaries, but their inhibitory effects
were not shown in the oophoritis. Human OSE produces and secretes both tPA and PAI-1 in response to
hormonal and other changes.
Key Words: Human ovarian surface epithelium, Tissue-type plasminogen activator, Plasminogen activa-
tor inhibitor-1
(Jpn J Fertil Steril 44:147-152 1999)

®
lagenase and a proteolytic enzyme”. The expression
Introduction ST :
of PA and PA inhibitor (PAI) has been revealed in the
The human ovarian surface epithelium (OSE) is granulosa-luteal cells of humans® and rats?. However,
composed of a single layer of flat, cuboidal, or colum- little information is available on the production of pro-
nar cells that are loosely attached to the underlying teolytic enzymes by human OSE cells.
connective tissue through a distinct basement mem- We recently established a method for isolating hu-
brane. Electron microscopy revealed small granules man OSE cells!®. This culture system can be used to
and lipid droplets distributed in the basal cytoplasm?. clarify the relationship between human OSE and pro-
» In rabbit OSE cells, the dense granules are the most teolytic enzymes. The present study used this method
conspicuous feature and are similarly present on the for evaluating the production of tissue type-PA (tPA)
basal side of cytoplasm. Cajnader and Bjersing sug- and PAI-1 in cultured human OSE cells.
gest that these granules may contain hydrolytic en- .
zymes, such as acid phosphatase, that can disrupt the ietserfatls st ekuttionds
wall of the developing follicle and lead to its rupture?. Tissue and Cells
@

We have shown that collagenolytic enzymes are im-
portant in the follicular rupture of humans, rats, rab-
bits, and other animals®-®. Plasminogen activator (PA)
is also involved in ovulation and serves to activate col-

Fresh specimens of ovary were obtained from seven
Japanese women who underwent total abdominal hys-
terectomy or radical hysterectomy for gynecologic dis-
orders at Kumamoto University Hospital. Approval
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for this study was obtained according to the guide-
lines of Ethics Committee of Kumamoto University
School of Medicine. Informed consent for participa-
tion was obtained from all patients. The patients ages
ranged between 39 to 64 years (mean 51.7 years). Of
these patients, four patients had regular menstrual pat-
terns and their cycle days were 26, 26, 27 and 30. One
patient had an irregular menstrual cycle and two were
postmenopausal. Shortly after the procedure de-
scribed below to isolate human ovarian surface epi-
thelial cells, all specimens were fixed in 10% buffered
formalin for producing routine paraffin sections and
staining with hematoxylin and eosin.

Human OSE Collection and Cell Culture

OSE cells were isolated according to the procedure
described previously by Nakamura et al.!”. Under
aseptic conditions, isolated OSE cells were suspended
in 0.05% trypsin and 0.02% EDTA (Gibco, Grand Is-
land, NY, USA). Viability of these cells was more than
95%, as evaluated by the trypan blue dye exclusion
test. Subsequently, the cells were dispersed into four-
well multi-dishes at 1.0X10* cells per well. Each well
contained Dulbecco’s MEM-Ham’s F12 (1:1) with 15%
fetal bovine serum (FBS; HyClone Laboratories Inc.,
Logan, Australia), supplemented with 100 U/ml peni-
cillin and 100 mg/ml streptomycin (Gibco). The lack
of fibroblast contamination was confirmed by immu-
nocytochemistry with anti-human cytokeratin gp 56
kD mouse monoclonal antibody (Immunotech,
Marseille, France). Cultured cells were maintained
at 37°C in 5% CO: in the air. The medium was ex-
changed twice in a week and the cells were subcul-
tured when they reached confluency. To examine the
secretion of tPA and PAI-1, the cultured cells were
placed into plastic 96-well plates at 10,000 viable cells
per well containing 200 ul of the medium supple-
mented with 15% FBS, and cultured at 37°C in 5% CO2
in the air. After incubation for 72h, the medium was

discarded and each well was washed with phosphate-
buffered saline. Cells were also cultured for 24h and
48h in media containing hCG (1.0 or 10.0 U/ml,
Mochida, Tokyo, Japan), human epidermal growth
factor (EGF, 0.1 or 1.0 ng/ml, Sigma Chemical Co.,
St. Louis, MO, USA), and human basic fibroblast
growth factor (bFGF, 0.1 or 1.0 ng/ml, Sigma Chemi-
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cal Co.). Control cells were cultured in a serum free
medium. Following incubation, the media from all
samples were collected and stored at -80°C until tPA
and PAI-1 determination.

tPA ELISA

tPA antigen was measured using the Biopool
TintEliza® tPA ELISA kit (BioPool International Inc,
Umea, Sweden), an enzyme immunoassay Kit for the
quantitative determination of human single and two-
chain tPA antigen. The immunoreactivity to single
and two-chain tPA in complexed form with «-2-
antiplasmin, PAI-1, and PAI-2 was approximately 90%.
This assay can measure tPA antigen in the range of
0.03 - 0.60 ng per well. Its maximal sensitivity was 1.5
ng/ml. For plasma samples, the intra- and inter-as-
say coefficients of variation were 6% and 10%, respec-
tively, and no cross-reactivity was observed with uroki-
nase. ELISA was performed according to the proce-
dures described by the manufacturer.

PAI-1 ELISA

Plasminogen activator inhibitor type-1 (PAI-1) anti-
gen was measured using the Biopool TintEliza® PAI-1
ELISA kit (BioPool International Inc.), a kit that de-
tects active and inactive forms of endothelial type PAI-
1. The tPA/PAI-1 and urokinase-type plasminogen
activator (uPA)/ PAI-1 complexes are recovered with
the same efficiency as free PAI-1. The limit of detec-
tion is 2 ng/ml.

Statistical Analysis

Data are presented as the mean = SEM of dupli-
cate samples. The significance of the difference be-
tween group means was determined by Student’s ¢-
test. A level of P<0.05 was considered to be statisti-
cally significant.

Results

All seven ovaries appeared grossly normal. Six ova-
ries were also normal by microscopic examination and
the seventh patient exhibited a nonspecific inflamma-
tory response in the ovarian cortex as indicated by
the presence of lymphocytes, plasma cells, and mac-
rophages. She had a regular menstrual pattern. Treat-
ment with special stains showed no organisms in any
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tissue of the seven ovaries.

Fig. 1 shows the concentration of the tPA antigen
secreted by human OSE cells. After 24 and 48h of
incubation, the concentration of tPA antigen in the
normal ovaries ranged from 0 to 0.27ng/ml (0.12+
0.07ng/ml, n=4), and from 0 to 0.89ng/ml (0.36%
0.2ng/ml, n=4). The tPA antigen values did not in-
crease by the addition of hCG (n=4), EGF (n=4) or
bFGF (n=4). However, the concentration of tPA anti-
gen in the inflamed ovary was 1.33ng/ml and 1.93ng/
ml at 24 and 48h of culture. A stimulatory effect of
hCG, EGF, and bFGF was observed at 48h in culture.
The tPA antigen values were significantly increased
in the presence of 10.0IU/ml of hCG, both 0.1 and
1.0ng/ml of EGF, and both 0.1 and 1.0ng/ml of bFGF.

(A)
Control o
hCG 10.0 IU/ml L
1.0 IU/ml 49® ©
EGF 1.0 ng/ml
0.1 ng/ml o °

bFGF 1.0 ng/ml

0.1 ng/ml o
0 20 40 60 80
(ng/ml)
(B)
Control e O
hCG 10.0 IU/ml o
1.0 TU/ml ®
EGF 1.0 ng/ml L] o
0.1 ng/ml o
bFGF 1.0 ng/ml o
0.1 ng/ml )
T T T T 1
0 20 40 60 80
(ng/ml)

tPA antigen

Figure 1. Production of tPA antigen by OSE cells.
(A); 24h incubation, (B); 48h incubation.
Closed circle: value of tPA antigen in conditioned medium
cultured OSE cells isolated from normal ovaries (n=4). Open
circle: value of tPA antigen in OSE cells isolated from an in-
flamed ovary and cultured in conditioned medium (n=1).
Error bar: mean + SEM
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The concentration of the PAI-1 antigen secreted by
human OSE is shown in Fig. 2. The concentration of
PAI-1 antigen in the normal ovaries ranged from 19.2
to 59.3ng/ml (43.0 = 7.1ng/ml, n=>5) after 24h in cul-
ture, and from 0.55 to 61.7ng/ml (40.4 £ 13.6ng/ml,
n=4) after 48h in culture. The addition of hCG (n=2),
EGF (n=2), and bFGF (n=2) resulted in decreased PAI-
1 production. A significant decrease in PAI-1 was ob-
served after 24h in culture at concentrations of 1.0IU/
ml of hCG, 1.0ng/ml of EGF, and 1.0ng/ml bFGF (P
<0.05). In the inflamed ovary, the PAI-1 antigen con-
centration was 61.9ng/ml at 24h in culture and 63.6ng/
ml at 48h in culture. No inhibitory effects of hCG,
EGF, or bFGF were observed in the inflamed ovary.

(Al
Control
hCG 10.0 IU/ml
1.0 TU/ml
EGF 1.0 ng/ml
0.1 ng/ml
bFGF 1.0 ng/ml
0.1 ng/ml
80
(ng/ml)
(B)
Control ‘:E-‘H ©
hCG 100 IU/ml 1 e ] e o©
WWw/m { e ]e o
EGF 10ng/ml { e | o
0.1 ng/ml 4:’ ° (o}
bFGF 1.0 ng/ml { e | e o©
0.1 ng/ml A ° J e
ST T T 1
0 20 40 60 80
(ng/ml)
PAI-1 antigen

Figure 2. Production of PAI-1 antigen by OSE cells.
(A); 24h incubation, (B); 48h incubation.

Closed circle: value of PAI-1 antigen in OSE cells isola-ted
from normal ovaries and cultured in conditioned medium (A;
n=5, B; n=4). Open circle: value of PAI-1 antigen in OSE cells
isolated from an inflamed ovary and cultured in conditioned
medium (n=1). #*: PAI-1 production was significantly de-
creased vs. control cells cultured 24h (p<0.05). Error bar:
mean = SEM
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Discussion

The ovarian surface epithelium is involved in nor-
mal physiological events, in part because they over-
lay growing follicles, particularly in the apical portion'”.
As described by van Blerkom and Motta'?, OSE plays
an important role in ovulation and the subsequent re-
pair of ruptured follicles. Recently investigators have
shown significant structural changes in OSE in the
perifollicular and epimesothelial regions of the ovula-
tory follicle™®. However, the precise role of OSE in
the ovulatory process remains unknown.

The disruption of connective tissue in the mature
follicle wall is essential for follicular rupture and it is
well known that collagenolytic enzymes partake in this
process. PA, one of the serine proteases, also plays
an important role in ovulation, as one of the col-
lagenolytic enzymes or through the activation of other
proteolytic enzymes. Moreover, numerous studies
have implicated the PA/plasmin system in various
biological functions that involve tissue remodeling, cell
migration and protein processing. Beers, for example,
demonstrated that incubation of isolated rat ovarian
follicles with plasmin resulted in reduced tensile
strength of the follicle wall, suggesting that the PA/
plasmin system may partake in ovulation?. Subse-
quent studies have shown that gonadotropins, which
are elevated in serum before ovulation, can increase
both tPA and urokinase enzyme activities in pig ova-
rian cells'. In humans® and rats'®, both PA and PAI-
1 have been identified in cultured granulosa-luteal
cells, although there is little information regarding
their expression in OSE cells. Human OSE cells are
ultrastructurally characterized by an abundance of
both polysomes and ribosomes, along with the occa-
sional appearance of dilated cisternae of the endoplas-
mic reticulum and electron-dense granules in the cy-
toplasm®™ '®_ From these fine structures, it is likely
that some synthetic events occur within the OSE. We
recently established methods for isolating and purify-
ing human OSE cells'?, and methods for in vitro study.
In the present study using these methods, we at-
tempted to define whether cultured human OSE cells,
in low passage numbers, could produce tPA and/or
PAI-1. While no tPA production was revealed in the
conditioned medium of OSE cells isolated from nor-
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mal ovaries, tPA antigen was expressed in the condi-
tioned medium of OSE cells that were scraped from
the inflamed ovary and, moreover, it was enhanced
by hCG. Based on the hypothesis by Espey, the ovu-
latory process can be compared to an inflammatory
reaction'”. It is well known that the surge in luteiniz-
ing hormone leads to ovulatory events. In addition,
ultrastructural changes showed that the small, dark,
lysosome-like bodies in rabbit OSE cells gradually
increase in size and number after the injection of
hCG'"™. Taken together, it is possible that human OSE
acquires the ability to produce and secrete PA around
the time of an ovulation. Pierro et al.' reported that
EGF and bFGF stimulate the proliferation of OSE cells
in rabbits. In our present study, the production of tPA
increased after the administration of EGF and bFGF.
Therefore, it is conceivable that such cytokines would
be produced in abundance by inflammatory tissue®”,
and that they might regulate the subsequent inflam-
matory process and tissue remodeling, although the
mechanisms involved remain unclear. Although we
evaluated only one case of oophoritis in the current
study, our results are of value because our chance to
obtain such human specimens is limited. Our results
also suggest that both the capacity of OSE cells to
produce proteolytic enzymes and their sensitivity to
cytokines will vary in response to hormonal and other
changes.

Although PAI is commonly seen in many cell types
including mesothelial cells®?, its role remains to be
elucidated, except for that in the fibrinolytic system.
It has been suggested that PA and PAI secretion is
tightly regulated by endothelial cells in order to main-
tain their luminal surface free of adhesion material and
maintain an unimpeded blood flow®”. The present
study demonstrated that human OSE cells produced
high levels of PAI-1 with or without oophoritis. In the
inflamed ovary, the PAI-1 level was not altered by the
addition of hCG, EGF, or bFGF, whereas it was re-
duced in the normal ovaries. Our preliminary data
revealed that such activity was significantly higher in
the ascites sampled on second-look laparoscopy than
in the ascites obtained during the first laparotomy
(data not shown). These data may explain the reason
why intrapelvic adhesions, particularly adhesion be-

tween the ovary and the surrounding tissues, develop




April 1, 1999

after laparotomy and in patients with pelvic inflamma-

tory disorders.

Our results revealed that human OSE cells can pro-

duce and secrete tPA and PAI-1 in response to vari-

ous stimuli. Further studies should be performed to
elucidate the roles of PA and PAI-1 by the accumula-
tion of normal and inflamed ovaries.
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Abstract: The oxidation of exogenous palmitic and oleic acids by preimplantation mouse embryos was

examined. Fatty acids oxidation was assessed by incubating embryos of various stages for 4h in a me-

dium containing “C-palmitic and -oleic acids without and with carbohydrates and measuring the produc-

tion of CO,. The oxidative rates of both fatty acids were comparatively higher in the medium without
carbohydrates than that of with carbohydrates medium. On the other hand, the rate of these both fatty
acid oxidation were found relatively constant in the 1- and 2-cell stages, but increased significantly (p<0.05)

in the 4-cell stage and continued to increase upto the blastocyst stage except oleic acid in medium without

carbohydrates (glucose, pyruvate and lactate). The oxidative rates of oleic acid were found lower than

that of palmitic acid at all corresponding cell stages in all treatments.

Key Words: Oxidation of fatty acid, Palmitic acid, Oleic acid, Preimplantation mouse embryo
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Introduction

Supplementation of exogenous fatty acids into the
culture medium has certain effects on development
of mouse and other mammalian embryos culturing in
vitro' =¥, Khandoker et al.¥ demonstrated that fatty
acids bound to BSA played a very important function
in supporting and promoting development of rat em-
bryos in vitro. Flynn and Hillman® found that exog-
enous palmitic acids could incorporate into mouse 8-
cell embryo to synthesize various lipid species, and
were oxidized to carbon dioxide by preimplantation
mouse embryos cultured in the medium without car-
bohydrates. Our previous work has characterized the
patterns of incorporation of single and double palm-
itic and oleic acids into the embryo lipids and their
distributions in various lipid fractions at different cell
stages®”. These results were incorporation rate of
both palmitic and oleic acids into embyo lipids in-
creased significantly from the 2-cell to the blastocyst
stage, whereas the incorporation rates of palmitic ac-
ids were significantly higer than those of oleic acids
at most of the cell stage except for the blastcyst stage.

In this paper, the oxidative rates of exogenous palm-

itic and oleic acids were assessed by culturing vari-
ous staged embryos for 4h in the “C-palmitic acid and
“C-oleic acid-labeled media without and with carbo-
hydrates.

Materials and Methods

Animals and embryo collection

Six to eight week mice of SIc:ICR strain (SLC Co.
Japan) were used in this experiment. They were kept
in controlled environmental conditions at room tem-
perature with a cycle of 12h light (light on 6:00 a.m. )
and 12h dark. Females were superovulated by an i.p.
injection of 5 IU pregnant mare serum gonadotrophin
(PMSG) and, 48h later by an 5 IU i. p. injection of
human chorionic gonadotrophin (hCG)®. After the
hCG injection, the females were housed overnight
with the males and checked for copulation plugs fol-
lowing morning. The females with copulation plugs
were used to collect embryos of 1-cell, 2-cell, 8-cell,
compact morula and early blastocyst 24, 40, 65, 77 and
90h later after hCG injection, respectively. Embryos
collected were washed three times by M16 medium
prepared without fatty acid free BSA (FAF-BSA) and
carbohydrates (glucose, pyruvate and lactate) and

1) Institute of Animal Husbandry and Veterinary Science, Jiangsu Academy of Agricultural Sciences, Nanjiing 210014, P.R.
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2) Department of Animal Breeding and Genetics, Bangladesh Agricultural University, Mymensingh-2202, Bangladesh.
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then cultured in various "“C-fatty acid-labeled M16
media.

Preparation of the labeled media

Four kinds of the radioactive labeled medium were
prepared by consulting the original method described
by Brinster *'% and Flynn et al.”. The prescriptions
were described as follows:

(1) ™C-oleic acid-labeled media: Each 4ml of M16
medium without or with carbohydrates (glucose
5.56mM, Na-pyruvate 0.33mM, Na-lactate 23.30
mM) was prepared, which contained about 1.11
MBq [1-**C] oleic acid (specific activity 2.04 TBq,
American Radiolabeled Chemicals Inc.), ImM
oleic acid and 5mg/ml FAF-BSA.

(2) “C-palmitic acid Media: Each 4ml of M16 medium
without or with carbohydrates (glucose 5.56mM,
Na-pyruvate 0.33mM, Na-lactate 23.30mM) was
prepared, which contained 2.7 MBq of [1-**C]
palmitic acid (specific activity: 1.85 TBq/mM,
Moravek Biochemicas, Inc.), 0.1mM palmitic acid
and 5mg/ml FAF-BSA.

Each prepared radioactive medium was stored at 4
°C overnight and filtered with a 0.22 um filter before
it was used.

The oxidation of *C-palmitic and '*C-oleic acids by
mouse embryos

Carbon dioxide production from the palmitic and
oleic acids by culturing embryos was measured by
consulting the methods of Brinster® ' and Khandoker
and Tsujii'V. Each 150ul of the labeled medium was

The Oxidation of Fatty acids by Mouse Embryos

Jpn. J. Fertil. Steril. Vol.44 No.2

placed in a culture tube, and covered with 2 drops of
silicone oil. The tube, together with 1ml of 1 M
hyamine (Nacalai Tesque) in a 2ml tube, was then put
in a scintillation vial. The medium in the tube was pre-
incubated for 1h (37°C, 5% CO: in air). Each 20 em-
bryos of 1-cell, 2-cell, 8-cell, morula and blastocyst
stage were transferred into the post-incubated me-
dium. The vial was sealed with a rubber stopper and
incubated at 37°C for 4h. At the end of 4h incubation,
0.1ml of 0.2 N H2SO4 was injected into the culture tube.
The scintillation vial was left sealed at room tempera-
ture for 48h. After 48h absorption of “C-CO., the
hyamine solution with *C-CO: was poured into other
scintillation vial with 5 ml scintillation cocktail and
mixed well. The blank values of non-oxidation were
obtained from control incubation without embryos.
This experiment was repeated 4 times for each group.

Measurement of radioactivity and statistical analysis

Radioactivity of all samples was determined in lig-
uid scintillation counter (LS-6500, Beckman Instru-
ments, Inc., USA). The data obtained were statistically
analyzed by Student's t-test and expressed as mean
+ SEM.

Results

Oxidation of exogenous palmitic acid

The oxidation of exogenous palmitic acids by pre-
implantation mouse embryos cultured in the media
without and with carbohydrates is showed in Table 1.
The oxidative rates of palmitic acid into CO2 (f mol
CO2/embryo/h) in the media both without and with

Table 1. The oxidative rates of '“C-palmitic acid by preimplantatiom mouse embryos

cultured in vitro in the medium without and with carbohydrates

fmol CO2 / embryo / h
Cell stage - s
Without carbohydrates With carbohydrates

One-cell 68.8 £6.42 65:4 45,37
Two-cell 725 £ 7.8° 67.3 £5.8°
Eight-cell 108.5 £ 10.2° 82464
Morula 186.5 = 12.3¢ 142.2 £ 10.5¢
Blastocyst 274.2 + 158" 182.5 + 12.8%

a~ g Different superscript values within the same column or row differ significantly
from each other (P<0.05). Data are expressed as mean+SEM. The results were
obtained from four determinations of two independent experiments utilizing 20

embryos each.
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Table 2. The oxidative rates of exogenous "*C-oleic acid by preimplantation mouse

embryos cultured in the media without and with carbohydrates

fmol COz/ embryo / h
Celll stage - -
Without carbohydrates With carbohydrates

One-cell 1754342 13.8 = 4.6
Two-cell 38,5+ 610 29.1 £ 4.6"
Eight-cell 77.5 584 107342
Morula 93.3 £ 6.9¢ 25.3 1485
Blastocyst 200.7 £ 15.4f 0.8+ 0.6%

a~ g Different superscript values within the same column or row differ significantly
from each other(P<0.05). Data are expressed as mean®SEM. The results were
obtained from four determinations of two independent experiments utilizing 20

embryos each.

carbohydrates remained relatively constant and low
at 1-cell and 2-cell stage. The oxidative rates of palm-
itic acid increased significantly in the media both with-
out and with carbohydrates from the 2-cell to blastcyst
stage. In these two cell stages, no significant differ-
ences were found between the media with and with-
out carbohydrates. However, the oxidative rates of
palmitic acid increased significantly in the media both
without and with carbohydrates from 8-cell to blasto-
cyst stage (P<0.05). In addition, the oxidative rates
of palmitic acid were always significantly higher in the
medium without carbohydrates than that in the me-
dium with carbohydrates at 8-cell, morula and blasto-
cyst stage (p < 0.05).

Oxidation of exogenous oleic acid

The oxidation of exogenous oleic acid by preimplan-
tation mouse embryos cultured in vitro in the media
without and with carbohydrates is shown in Table 2.
The oxidative rate of oleic acid increased significantly
in the media a both without and with crbohydrares
from the 1-cell to blastocyst stage, expect for the 8-
cell and blastcyst in the culture medium with
carbohydrate. The oxidation rates of oleic acid in-
creased significantly in the medium without carbohy-
drate from 2-cell to blastocyst stage (P<0.05), and were
significantly higher than that in the medium with car-
bohydrates among all cell stages (P<0.05). The oxida-
tive rates of oleic acid in the medium with carbohy-
drates arose significantly at the stages of 2-cell and
morula (P<0.05), whereas decreased significantly at
1- and 8-cell stages but went so far as to be almost

undetectable at blastocyst stage (P<0.05). In contrast,
the oxidative rates of oleic acid were lower than that
of palmitic acid at all corresponding cell stages in the
treatments of the media without and with carbohy-
drates.

Discussion

The results in the present study demonstrated that
both exogenous saturated palmitic acid and unsatur-
ated oleic acid could be oxidized into CO: product to
supply metabolic energy for further development of
embryos even if glucose, pyruvate and lactate were
present in culture medium. Khandoker and Tsujii '
reported similer results in rat embryos.Flynn et al.:?
also demonstrated that the preimplantation mouse
embryos could not continue to develop further under
normal physiological environment in absence of either
carbohydrates or fatty acids. It suggests that both fatty
acids and glucose are the main energy sources and
structural constituents in mammalian cells® > ¥, The
presence of two pathways of energy supply from both
fatty acids and carbohydrates is necessary during the
development of preimplantation mouse embryos.

It was clearly known that the oxidative rates of both
palmitic and oleic acids were significantly higher in
the medium without carbohydrates than those in the
medium with carbohydrates among certain cell stages.
Several reports have indicated that addition of glucose
to the incubation medium reduced the oxidation of
exogenous fatty acid in both Ehrlich ascites tumor
cells and HelLa cells'* ~ 19, A large percentage of the
fatty acid uptake is mainly channeled into glycerides
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and phospolipids when glucose is present'?. This con-
trol mechanism also ensures that cellular energy pro-
duction will remain relatively constant independently
of exogenous substrate available. It suggests that regu-
latory mechanisms of supplying metabolic energy
from carbohydrates or fatty acids might be existed in
preimplantation mouse embryos of certain cell stages
not all of cell stages, and this control mechanism also
showed some differences depended on both individual
fatty acids and cell stages. The results in our experi-
ments might imply that this control mechanism is func-
tioned from 8-cell to blastocyst stage for palmitic acid
as well as from 2-cell to blastocyst stage for oleic acid.
The similar regulatory mechanism was also found in
rat embryos! but not in skeletal muscle!”.

The results from our experiments showed that the
oxidative rates of palmitic acid were always higher in
the media both without and with carbohydrates than
those of oleic acid among all cell stages. These re-
sults were consistent with the trends of predominate
incorporation of palmitic acid into triacylglycerols in
the presence of both palmitic and oleic acids® ? . Tsujii
and Nakamura'® reported that the 2cell and blasto-
cyst were cultured for 5h in the medium containing
[U-4C] glucose, and total lipids extracted from em-
bryos were sepsrated into various neutral lipids and
phospholipids by thin layer chromatography and ra-
dioactivities of these lipid fractions were measured.
Most of radioactivity was recorered in triacylglycerols
in both stages, radioactivities were also found in other
neutral lipids and phosholipids. It has been demon-
strated that triacylglycerols serve as the main energy
substrates for growth and development of most mam-
malian cells> ' including mouse embryos. This may
suggest that exogenous palmitic acid is not only the
main form of storing energy substrates but also a sub-
strate of more easily being oxidized than exogenous
oleic acid during the development of preimplantation
mouse embryos.
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TE A O T A 3BT 2RI B CRIVE FRIE
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Correlation between Endometrial Dating and Progesterone Secretion

in the Evaluation of Corpus Luteum Function.

Takanori Kamijo, Kazumichi Andoh, Masahiro Itoh, Moritoshi Seki,
Kiyohiko Yamada, Hideki Mizunuma and Yoshito Ibuki.

Department of Obstetrics & Gynecology, Gunma University School of Medicine.
Maebashi 371-8511, Japan.

To investigate the relationship between progesterone secretion and endometrial histology, serum progester-
one was measured on post-ovulation day 5, 7 and 9, in 120 women with regular menstrual cycles. Endometrial
biopsy was performed on day 7. Matched endometrium with the cycle date was observed in 94 women (78.3%)
and progesterone levels were 14.615.1 (ng/ml; mean=®SD), 14.0£4.7 and 10.0£4.8 respectively and serum
progesterone showed the peak on day 5. However, 26 (21.7%) demonstrated early-secretory phase of endometrium
and the progesterone levels were 11.415.4, 14.6£6.3 and 14.418.0 respectively. The peak was shifted to late-
luteal phase in this group. In addition, women with matched endometrium, aged more than 36, demonstrated
significantly low progesterone after mid-luteal phase. In conclusion, progesterone secretion in early-luteal phase
could affect the secretory change in endometrium and women in late thirties demonstrated low progesterone
secretion after mid-luteal phase. Aging of corpus luteum in mid-luteal phase might result in lower fecundity and
micro-abortion in older women.

Key words: corpus luteum, endometrial dating, progesterone, implantation, micro-abortion
(Jpn ] Fertil Steril 44:159-163 1999)
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BMREE 4 LIRIZZZ L 7-20650 0 6 10 (0.29%) | ¥EBIEIE D A 4 2 7. % Z TRMARIEDHEL
ShT BN R E SRR E L OBIRIC O W TR R T o 2. RR ISR 5 B
(83.3%) , PRBEIRELS ML 1 51(16.7%) ThH -7z, Ut v 4 —%%H T 5LINCMMBEE 2 L TOIE
Blid 5 151(83.3%) TH - 724, T 5 BlLKEHAE RS 5 IZEEBMROAMIERER L T\ =iz,
PHOTHYEBE4EM I TWELr o7, ZOZ LR ZOBRIZEOTHKRE DS 5 W IZN W
FREDAT, BEOEARTH M@ LUHMSZMTbA TVl A2 R L7z, BOEOART
(assisted reproductive technology) DA IZ & & 58 5 T EHROERIZL D, W ABohhly
PRI OBERIIEFE L 2L 8B A 5B TV BES | 20 K5 LT RO AD KGR TR BT
AL -EBE LS REA TN A2GHEHT 280 LT, SHEREEL O »ETIELS
BNEEZON, FABREPESEREC RN TE R OVREEIBEEZRR L2 25, MEFHFIK
FOBW & BRI, FBEARECHE T I — (SO RN L & 2 AT 5 20128 SR A 0
ThdrEEZONT,

X—T7—F I BURLE, RENEE
( BT 25 44:165-171 1999)
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Bl#EER L 7=, Z2TZD6IEME S &IC,
&OENERRERT T L OBIfR L MO BEIZB
SRERIC DOV TRA 21T 2D TR T 5.

HERELVHE

19924 1 H A 519974E12H £ T 6 £, #FR
KAL) TO XY 5 v v 8 — IR ESEHE
% PR & FIFRICZ28 L 2= 0EN3 20656 T & >
7z, 20D BREUMEES 2 IR ICR L L 72 6 (il & x5
& U7, AIREHERRRR T 0 i DR B ba ol 2 b tr

L, MPRERRN & 1470, SIERNZ DOV T,
R, B

AEEHIE, BHAEIR, fhFeZsE,

Fin,

FERUAR, MBI PR, oW PRk # (FSH -
feifss~ — A —
(AFP - hCG - hCG-3 ), BMIEG A%, wPEHLEE
1%, BEMDRSHEARE, HEMNRSHAS , R i on
THEF L 7. MyEFSH, LHiZimmunoradiometric
assayiEICTHIEL , EWEEZhFh1. 8~

LH - prolactin (PRL) - testosterone) ,

13.6mIU/ml, 1.1~8.8mIU/ml& L 7=,

IfiLi&prolactin

{Zdouble antibody radioimmunoassay#:i= THlE L |

IE#134.4~30.0ng/ml& L 7=, Iflifitestosteroneld
%27~
10.7ng/ml& U7z, &% 72 [M7EAFPiZimmunoradio-
metric assayi: (2 CHIE L | IE#HEIZ20ng/mlLL T &

RIA tube solid phasei:{Z THllE L,

UIMEAE & BARE U 2 FEBEIE IS AE (il O Bt HAMEZGE 442825
YRS

L7, Iii75hCG, hCG-p3 13199441 F % T‘lidouble
antibody radioimmunoassay iz THIE L, IEHAIZ
ZhZh15mlU/mlbL T, 0.09~0.41ng/m1<‘: L, [dl
F 2 H LIF%iZimmunoradiometric assay (2 CHlyE
L, IEFIZZNZN1.0mIU/mIEL T, 0.20ng/mlLA
Te U BREPEERRAL7TMHzO) =7 5
VAT =Y EMHLUL FoMRREIZS Ho
RO, HTFRNZERIL L3055 DL # S THRE L
WL X B RICRAICHE L 72 RO AT
KUMiE 6 A H & U, Kiat, K8, B rdm#
IZ2WTRET L 7=,

] 3

6 511D - lh 4 A1 12 2958 ~ 38 (F-44135.8+3.55%) |
SENA 2 ], Jefl 4 0T, K ¥ XX 10ml~ BN
KCThot. EATEWIEIZ14~1255 H CE#51.7
3804 ) Thotz, ZDDBYtY 4 —ZLiHiiC
bt & AAE A FARI2Z58 L O a5 191(83.3%)
THY ., OB GRHIpEm AR 4 5, WK SR
LT H 7z, FERAEIIAEEH S H1(83.3%) T, 7%
5 1(16.7%) 12 fili TI2 B 220, Rkt
DRRALD 729 DFZ R A TR SN2 i
HHBID S BIBEES AT TITHEUEDIEKIZ X
TOZRENE 4 1, 5% 5 1 F03BE% B 2 3 L

K1 FERESAE R O 5 5

SEG Flm R GRODRRAER EMDRIEART AL () fikees R FIEER

1 37 Vi :3IPN 10ml 14 H0 filis W X
2 38 b Bk 20ml 125 »H0 il K LA
3 35 4 15ml 10ml 49 ZL & LS PN
4 38 H 18ml 15ml 46 »H0 iz FE LR A
5 38 ti 10ml 7ml 40 »0 3 I L
6 29 1 20ml 10ml 36 »Hb filis Ba B Sl
2 REMERESAE (A0 LA 7E AL - P20 R b & O~ — 7 —
N i AR AT i~ — 7 —
KER R Eb PR FSH LH PRL testosterone AFP hCG hCG-B
(mIU/ml) (mIU/ml) (ng/ml) (ng/ml) (ng/ml) (mIU/ml) (ng/ml)
1 LDH449IU/ml 32.5 9.9 28.0 4.76 0.9 12.8* 0.15*
2 LDH488IU/ml 8.9 3.7 14.5 3.79 5.8 6.8* 0.05*
3 LDH858IU/ml 17.5 3.2 20.5 2.33 3.9 LOLLF** 0200 | **
4 TRTCIEH 14.1 4.6 18.7 5.68 - LOLLF**  0.20LL | **
5 FTARTIEWR 23.8 5.4 13.8 3.53 75 LOBLTF**  0.20LL | **
6 FARTIEH 0 0.1 o7 8.1 67.1 18.6LL F**  0.20L) | **

* double antibody radioimmunoassay i

** immunoradiometric assayi:
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G 3 PR A (I 2)
FRANEI AR BT 2 —{§ ok 2 — {20 B
MERER A 52 5.

TW, L2ALZO5HEMA»Lo0BAMrR 44
LTWZIZgrhrbodN ey 4 —45228T5%T
RS 2 BRI h Tk h 7= (F 1), Mk
LERATIZ 3MIZH VT, LDHOA L34 #0 7-
A, KB 3BT RTOHEAIZEWNTIER TS -
7o, WOHWCFRIRE CIXFSHD R % 45112, LHD
E5-% 1 6lZ38%, F7:FSH# K ULHO EH 2K T
% 1BIciZD 2. PRLIZT X TOER TIEHE T
& >727h, testosteroneid 1 AL T & il 7=, fEE
< — # — TI3AFPH & UhCGD 5% 1 Bl ife 7=
N, KBS HIITRTIEH TH-72(£2). HEE
BRI, 3BME T —MER (B E 1), 260
AE R (B 2), 1At E - -8l
RER(BHE3 ) LTEDE, #5—-FTF58TIR
FIRAL % 1 - 7 BRaIRIESR % 388 72 1 il & fR < 51
AR 2 A 84 % 52, BMEE 4 RETE &
oz, WEPERNCITEAN L I )~ 3, K
ANEHE, 74 7 4 7 MlahE, INSEEIGEE 4>
AN 1 HITH 72 (£3)., FHEHIZTR
BE 2 BB S R CEF 1) TIMTh o7,

° RPN TS A 80 45 & N AR 2 Fo MR % 22 — MR DO W TATAS L, AL T

B, TORBIZ DA IS EHMBEO AT &8 5 ~20ml (F44911.5+5.1ml) T, B35 R EIC OREN

HH1 [RREE R e 5)
KRNI LK T — DR 2 58 5

#£3 ORI RE IO BRI TR - BE WO R 5 K OB R

HER FEIEO A X X (mm)  RMLET IS fEERS A By 5 — K75 1% TR PR

1 40X 30 AR 25 A5 FIR I S Bk L MR A (+) ERI L I ) -
85X 60 FIRAL A2 R 5 FE L M4 897 (=) WA TN
11X9 K o — PR mikz - A% 84 (+) ERNEI /-

20X18, 14X7 I 2 — P RE REhL I B 4 () BRI I ) -
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Fd R HIIEAE B O KA

TR T 5 fhri K pfe b
Wi () DS RTEEE (%) | M) TEER R (%)
1 21 0 = 0.3 0 —
2 21 57 5 AN A A
3 13 0.01 40 0.6 0 =
4 1.8 51 25 1.3 44 46
5 3.8 0.03 34 1.4 0 —
6 5.6 6 25 5.6 14 65
% 3

HEL4 BRI M (R 3)
AR B L & & ORI 2K R0 © 7 — (84
205

Hra—iZ, 4PNXERTH >N 20IiFk= 2
— A RLA(GE4),

AT ORI RIS MRS FREAS T, 20X 106/mlbd
TOZKEREN 3HTH 0, K B IL§XT40
%LLTThH 7=, itk 6 7 HORGIT R AR T &
=5WD 55, HifcuikE b T AR E AN
SERNE 4 BIGERI 3 ~6) TH -7, 205 BN
FSH¥ & OLHO &K T %388 72 1 il i 6 ) T
1, itk 6 & A2y FSH12.4mIU/ml, LH4.5m
IU/ml & EF b AR & & 812, FEEAMIZ10mIN
5 14mINBEA L, KEHe T W3R 78014 X 105/ml, F
THHBRE5% L W E AR 72, F 7RO R AR
b L OBRFBHESIER T - 7= 1 FIGER 4 )%, 1l
B FEBEOE TOREIG S h . — iR
MEFSHD F 5488, »OREAROE F 4289
72 2B CRERI 3« 5) TITKEHAT R OSEIZBR o hi
Motz (kK 4).

AFBOKREHREIE D F A F X A0 AZXF L0.7~
LIAERKIZI U TR | LA UK E S O
T AHIDRE S 0 XE RS AR B8 (RS BTSSR PR S 113 TS
TLTWBEOWMEVNE L, MR EAED
BHMEAERE TIIREEESEORERI I LD &
WZ EN P E NS, Skakkebaek? & i3 FEARATE
H DOKEWE B Tatypical germ cellx RDF7=. 2o
¥48iAH 6 embryonal carcinoma?i ¥/ L2 & kD |
Z Datypical germ cell 3L T2 L E4, Thi
carcinoma in situ(CIS) & L THUD S RETH 5 &
L 72. Giwercman & I3 KGR MEE LA OB THET
L =53RS f F 5 CISOHE1239915 b 3 151 (0.8%)
T, HAAIX OXEUME O R E R LIZFEKRTH -
Fo & RTW S, CISH S FRIESEADBITIZ D0
Tvon der Maase® A%t Bl %2 D AT 196 7 151
(36.8%) 1=, Pryor® i 8 ffilrh 6 {51 (75.0%) {2 i &5 h
WS L TR, RIIZIE 5 SELINIZCISOD50
% H KGRI S 5 L OWEN L ST
PGB OREE AR A 5 1 5 CISO M 130.4
~267% L REETNTEDH ZDZTENLEH
PERGEBEE IS B W OIS O R AR IEEa T & p
M END, KA OERTIEIMAATI SRR %
AT B HIEI30.29% TH - 7=,

EREREOIS P AR RO E £ > T 50
A, HBVIINESIC X BT H 5O 3K
IZE R, RS 2L xHEEE NEE O
7, RIZFOT O YS B X UMEhCGE o 5 &
W ZEHEZOEDDMBEIZE S0 EAND S
— /T, BHRMERLRILERE TOREELIZA SR
5 &S00, EEORAENT TISHERSRE RS X R
TWBENWIEZ HEH B BTN S,

AL A 1T D% 6 7 A ORI RO E R
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HWAERCEEREABITH 72, ZDH5 1
TR O MEFSHEG & CLHO FH W 2K T & s
hCGD 5% B 7=, T OFEf TR RIS fEkR %
DIMERCGD [EH{L & & & IZMEFSHE L CLHD IE
HALAHEN, ZOBREEAROIEA &R RO
RENMFONLZ 0D, BEOMEETHhCGIZ L
% [flitestosterone® EHOKR, [I7EFSHE L O
LHOFEWI Ml & % 72 L, FRAROMK T & ki
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HAMOIEH Tdh > 72 1 Bl TIIRERAEE O FFRIC &
DK TR &t & U 235 T OXGTERT R o & 4
HBohZen 5, KRIEEOE{EAMA 5 2 OB
12 & 0 (DG RO R RERT 4 A U T 7o il RE
PR &z, — T ROSHOR L ik
2oz 2 HITIREMREE A RO T & & & IZHimio
MyEFSHD R #8872, ZhoDZ L Hifiaid
Ifil7EFSH¥ & UhCGifi & MRS AL, ik Ok
Wit R % Tl 2 IREEE R 2 TREME A H D, 5H%E
R HAMEEEL O,

22066105 B 2T A LI
AR T D480 7. Zorikza—
{42 testicular microlithiasis& U TP & 71314 FEHE
HREOWREM A RET AR EEL LN TS,
Aizenstein 5 1% li*ﬁ(&)‘ﬁ%?ﬁ‘%’e?‘é’f & - - hEfD2.8
% Ztesticular microlithiasis % 32 Z DB ISR
F&DEF Ti)of’kiﬁﬂ:b“(b\é % 7-Miller 5
I testicular microlithiasis % i2& 7= JERFID 5 H37% 12
PHUEARLLE | 29% ERIES A B0 72 L L Tn
5. I TIIREEEE & OBRAEH SN T D,
testicular microlithiasis? 77 (£ U 72 3E A & 12K 4
TGN RR X206, ZOFREREIREL
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Analysis of Patients with Testicular Tumor and the Chief Complaint of Male Infertility
Eiyu Nozawa, Koichi Nagao, Hiroshi Hara, Nobuhisa Ishii and Kazukiyo Miura

The First Department of Urology, Toho University School of Medicine
Tokyo 143-8541, Japan

Yoshikatsu Sawamura

The Second Department of Urology, Toho University School of Medicine
Tokyo 143-8541, Japan

Testicular tumor was diagnosed in 6 out of 2065 patients (0.29%) who visited our center complaining of male
infertility. The presence of these tumors prompted us to analyze the problems associated with the diagnosis of
male infertility and the relationship between testicular tumor and spermatogenic dysfunction.The procedure
used for detection was palpation in 5 patients (83.3%) and scrotal ultrasound in 1(16.7%) .Five patients (83.3%)
had visited other hospitals prior to their consultation at our center,but the presence of testicular tumor had not
been detected despite their subjective symptoms of testicular swelling or scrotal dull pain.These circumstances
suggested that only a seminal examination or endocrinological tests had been conducted and that questioning
and visual palpation,which form the basis of consultation,were omitted from the diagnostic procedures used on
these 5 patients.With the recent development and widespread use of assisted reproductive technology (ART),
there is a prevalent misconception among physicians that the treatmant of male infertility depends largely on
the successful sampling of a sperm.Based on the findings of our study,we concluded that more attention should
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be directed in the future to the risk of overlooking important diseases associated with male infertility as a result
of basing the diagnosis solely on the analysis of semen. On the other hand,the discovery of an unpalpable
testicular tumor by scrotal ultrasound indicated the need to perform a scrotal ultrasound in order to confirm the
presence or absence of abnormal testicular echogram upon diagnosis of varicocele.
Key words : male infertility,testicular tumor
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Hypogonadotropic Hypogonadism
—Diagnosis and Treatment of 30 Cases—

Kazumi Noguchi, Mitumasa Takeda, Kazuo Saitoh,
Yuzo Kinoshita, Akira Iwasaki and Masahiko Hosaka

Department of Urology, Yokohama City University School of Medicine,
Yokohama 236-0004, Japan

From 1981 to 1997, 30 male patients with hypogonadotropic hypogonadism were diagnosed and treated in
our department. Specifically, 8 cases of brain tumor, 5 cases of pan-hypopituitarism, 1 patient with Kallman
syndrome, 1 patient with accidental exposure to LH-RH analogue, and 15 cases of hypofunction in gonadotropin
secretion. Patients were diagnosed as hypogonadotropic hypogonadism with basal gonadotropin and testoster-
one levels and stimulation tests using LH-RH and hCG.

In our department, we initially use testosterone depot to induce second sexual characteristics. And gonadot-
ropin treatment by hCG with or without hMG is followed when the patients want pregnancy.

Twenty-two patients with testosterone substitution therapy were all treated satisfactorily. Second sexual char-
acteristics appeared within 3 month. And in 10 cases with LH-RH and/or gonadotropin treatment for the pur-
pose of pregnancy, 6 of the patients had improvement in their seminalysis. We have one case of pregnancy after
the treatment.

Key words: hypogonadotropic hypogonadism, infertility, diagnosis, treatment
(Jpn J Fertil Steril 44:173-178 1999)
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P AEREDS0% L FIZFPRMO R MER SR FIETH 5. /-, YRGHRLIOK g ED
MEEBBIZFEIIEIEZTHEND B & X, azoospermia factor (AZF) LIETN T 5, ZFLTID
AZEDBUNR LD, KWTERICHETI DL E2 0N TWA, ZZ THEEHERE BT 2YHGEHK
FOBEFDOREERG L 7=,

K 51319934 H A 5199843 H & TIZ THEK PRI IBRERT, 77 50K F 1R 27 SR I i i sbie |
R demhe )BT SRR, BRIRDT SORPEDWR AR, AU Edfe LTRB LR TR
JEREDS B, BRITIEE L, AAOKHEH TARRIME O DNAZ M L 7-44FITH 5.

235 DODNAIZDWT, BEAID16fHDsequence tagged sites % fif - Tpolymerase chain reactioniiZ
L YRtk EORUNR R E R L 72,

PR MRS TRED2M & | MEUL RS 2R L 7= 2(0l S YL ik D R KT & 5B8 7.

WO YA KRR TG RN AR S M WIERIT L AZRICUNR KD & - 75546, ZDEED
YRR 1 & > 2 TESEICSIA# 175 &, ZOFRAMUOBAE, METREL L5 M r s 5. HKT
KEBFEIZTESEICSI % 1T 5 B8, ZOMEITHIICAZFOMNR KO AW AREKEL, RAEAL v T+ — 4 F
VeV b ERTY»HHERETIVEI S S - bh/,

*—7—F I B AEE, BXTIE, AZF
( HAT 25 44:179-186 1999)

]

BARAHEERH D50% LA SRR O HKE 10E X
ZHTIETH BV, £7-, YH@k LI TR ED
MEELIBIZFEZIIBIZFHAH S L S0,
azoospermia factor (Bl FAZF & W§3) LIfiEh Ty
3. ZLTZOAZFDRUNRED, K IRIC S
FTH5EDEEZLN TS, 7 I T HERHIC
B aYSREK EOBIZFOREERG L 7.

i

HRE LV FHE

X FI319934-4 A A 5199843 H & TIZ THER¥[E
IR EREL , A K R A SRR I T b, IR
RS eBA S| SN [ o3 ¥57 S aE S s S e s 8 o AR A
IResFtE5Zis UK ERE T, AMROEE %
PR LI A& &#EL T =44l Toh 5.

IS DERNZH L, ki, Bz L
0, KEREHIRE At b7 8341213 Takahara 52 D

#£1 Y@tk DT 74~ —

STS  Left primer Right primer Product size (bp)
sY274 TTAAGGGGACAGTATTTCAACTTC CCACATTTAAACTGAGTACAGTCC 350
sY238 AACAAGTGAGTTCCACAGGG GCAAAGCAGCATTCAAAACA 350

YRRM1 ATGCACTTCAGAGATCGG CTTTGAAAACAATTCCTTTTCC 800

sY78 TCCTTTTCCACAATAGACGTCA GGAAGTATCTTCCCTTAAAAGCTATG 170
sY142 AGCTTCTATTCGAGGGCTTC CTCTCTGCAATCCCTGACAT 196
sY143 GCAGGATGAGAAGCAGGTAG CCGTGTGCTGGAGACTAATC 311
sY153 GCATCCTCATTTTATGTCCA CAACCCAAAAGCACTGAGTA 139
sY152 AAGACAGTCTGCCATGTTTCA ACAGGAGGGTACTTAGCAGT 125
sY147 TTTCTCGTTTGATGATCCTAG TTAATATGAGAATGAGAACAGATGT 100
sY146 ACAAAAATGTGGCTCAGGGA AAATAGTGTGCCCACCCAAA 173
sY254 GGGTGTTACCAGAAGGCAAA GAACCGTATCTACCAAAGCAGC 107
sY255 GTTACAGGATTCGGCGTGAT CTCGTCATGTGCAGCCAC 126
sY277 GGGTTTTGCCTGCATACGTAATTA CCTAAAAGCAATTCTAAACCTCCAG 275
sY283 CAGTGATACACTCGGACTTGTGTA GTTATTTGAAAAGCTACACGGG 375
sY158 CTCAGAAGTCCTCCTAATAGTTCC ACAGTGGTTTGTAGCGGGTA 231
sY160 TACGGGTCTCGAATGGAATA TCATTGCATTCCTTTCCATT 236
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WELAFET, RELI—, Ny 77 —@EER
#H, Y—FE7 774 —%fT-o7. [HDLH, FSH
prolactin, testosterone, estradiolZ #lll L, AFHIf
Y v SEkE W FGS Y RIS TRk 0T % 17
W, —EBORERITIZQN Y Rk, CY Y R, fluo-
rescence in situ hybridization?: (L1 FFISH#: & B -§)
AOFRIL 72, KRR A, SHEOSKIHM 26 % |
FAFHICTHRIL, FiRICCORIML S ERgiL 7.
7 BEORBEOF/ O N 14BN LT, Kt
Eiro 7.

N6 D BFDARRIMZ FKILL , QIAamp blood
maxi kit (QIAGEN, California, USA) % fifi » T ki Bk
S ODNAZMH L 7=,

Ihb xRN LZMAIOLI6fEDsequence
tagged sites(LL FSTS& W 9) % ffi 5> Tpolymerase
chain reactioni% (2L FPCRiL & B 37) 12 & D Yk
L OWNRKRDAMEIZD ZRET L 72377,

¥ 3
files, RRETD— Fo 77 -RIETERA, -

£2 WX TRED A

LG TR bt &
AFFFENE 2344
SRR offi|

C.aTd> F oy MEIREEARIE 261
DK F r o UMM RIE  2f

(P Kallmanni fi& ¥ 1f51)
EMyetafhmeg 45 X/46, XdicY(q11.2) 24
FoAr M H TR SRR g% 15

2. ¥t s o e e 43

(X R AHRE 265))

it (181) 85

BT T 7 4 — K DKERIA R0 & iz & 0139
»H o,

o ¢k, LHO.32~62.4mIU/ml (rh 3
{i56.14mIU/ml) , FSH 0.82~222.8mIU/ml (rh defif
26.93mIU/ml), 71 3 7 ¥ 1.80~28.84ng/ml(
Yufi10.36ng/ml) , 7 A b 2 F 1 »0.08~12.69ng/ml
(h#{E3.65ng/ml), TAFF7VF—11.3~
63.3pg/ml (1 9Lfi#i22.5pg/ml) ThH -7z, TD S Bl
7 2 b 270 v B &R L eG4l S O |, &
T o s EREEEA E 2, (KT K b
O ¥ MM REABIE D2 TH 5 7=, 7 L TIKT
FE MY HERBREARIED S B 1K1,
Kallmannrﬂiﬁ X (e

Yueta AR CRE 22O HIERNE3H S 572, 2D

9 B2EQ Y Rk, Y REEE) TR & B
+% 70— 7 (DYZ3) # W 7=FISH#:IZ &K D, 45X/
46X, dicY (q11.2) L@l ez, & 5160, C
ISV FHEIZT46,XY,inv (1) (pl1ql2) & i & hi-,
PEROFSEMDT, Ly Pux 7HBHEOAT O
savF v DAREGURMYRIL, FEALERIC
FHE LW I TEDY, ZOGEKRREEIZIE
WMEREELON.

FRAER IR, BT, Bl
TR 61, BT A A, g b Aol Aok B
A3Sertoli cell onlyhEfERE, HRER A LR IR %
AL O, Wiflle & EREKE TR ER LS
DB TH - 7=,

PEXD, MRHEDQRRIZR2D LS 12 Eh
7=,

PCRiE % fifi » 7YYt lh LD KA D H ED 5
REIKNDOZT &L Th -7z, BV TIEDERI4
TidsY254, sY255, sY283 CTHUNR%&4A 2D - (X
2). KEBI23TidsY153LL FDINDSTS TR K% 78D
t. F 7= PR R B 45,X/46,X dicY (q11.2) D IE

3.2 DAt TEBISSIZY Rt fh Sl 0D R KR & 52D 7.
A HEAZEM:, /Sertoli cell onlyfE & #f 1451 - ?h 5O EHEDEM A £ T
B3 Yk SRR &0

. VERWAR LH  FSH  PRL T B o

&SR (m)  (miU/ml) @IU/ml) (g/ml)  (mg/ml)  g/ml) REEK RMER
1 55 11 6.3 35.8 6.3 29 137 46XY EmAITETR

28 30 14 78 279 124 6.5 274  ND.  ND.

37 33 10 3.7 260 154 29  ND. BX/6XdicV(glld) N.D.

38 27 10 7.7 190 160 3.1 335 X/46XdcY(ql12) N.D.
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[X]2 sY283)PCRO &%

L — 1 : Marker X® 174 Hae [l digest (marker 4)
L — 2 control 1

L — 3 control 2

L— >4 5ER 1

L — 5 HEf 2

L — 6 dEf 3

L—7 il 4

L— 8 HEM 5

L -9 fEH 6

% =

AUEIE K AR 5 0 2 BHMOEHERIL, 40~75
BEMEXNTNEY, ZOPR T AIEEIZKE K
TR, R mERE T, RN LRI ai R g
BEDORIEMHREIZE S & D, PR E R GHEREE
D& sYEEEFICLEDICHEEHh, ZTDS
LY R AP AR S A L P
SRR, QHERRE | N WCEI RE . 2 ofthic
I BV, F L CRRMEDOKS IR, 9
T ATREDS0% L. & T 50,

RO TR F IS L TiE, Nrske
LTz vgoruiyzy, VT VBAESF Y T
v, human chorionic gonadotropin (L FhCG & %
9°), human menopausal gonadotropin (21 FhMG &
W) EH, IENFWFRELE LTAFaNNT I,
HV LAV EED, F-EHRA L U Tk
Ju, fiaRsSs, FHEEXA, ABEREE LR
SBXhTwad, LaLIZh6DEAN K B 4TH#E
i, ANSICKD LRRENZR MERHET, vV
oo 7 vlHEEST18.2%, MBS T11.8
%, VTVEAEXL T 2V T7.5%, hCGEhMG
DO T43%, xF3/57 3V T160%, HY oL

A fth

(183) 87

HN I BHEMIE AL LWIRETH 5.

Z AUk U PE i AFLiEIK T 1319784 -Steptoe & Ed-
ward 2L SZREARFEMIIC & BATAR, o ifisikIh LT
LIk whBhAE £ 7 (Assisted Reproductive Tech-
nology Ll FARTE ) DRENRD XF L L, 5H
TUT RGBS 7 PR — O A I B RS 0 AR
(testicular sperm extraction-intracytoplasmic sperm
injection BL FTESE-ICSI& Mg 3) 12 & b | FEpgtEMeks
TIEBETERBENICILKARDOK s, %
RWAE/LZENHICE 7.

— 1719764, YRR RBARMO R L | FHEHE
#1#k T D spermatogenesisD i N AD TR & DR
FAVER &, Y@ fkiZspermatogenesis® I Vb
O — L9 5HELBEERYH B /s,
1986 1T IXY R A D R AEB S DRRET & 0, AZFIZ
BOMUNIZH B L XN 198841213 Yql1.2312H %
Ly,

U Ligtafhk 1346, XY & IEH 2236, spermato-
genesisHHE TR L TWBRERIE & 1, 19924F.12
{¥Southern analysisi= & 0 Z D & 5 el » 52250
UNR DR D H 5 7219 1993412 1ZRBM (RNA-
binding motif) ¥ 72I13YRRM (Y-RNA-recognition
motif) &I N 2 8 s A5 X, YREKIZOR
L, BEICOABBL, foOMKEIZ S IRIF
L, BREERZH MHEREDO 2D RENR
Dol &, AZFDEF L Xzt 1610
19954F-1212[H] U & 9 12 L TDAZ (deleted in azoosper-
mia) B 720X, AZFORMiE 2T 37,
O CIRAZFO A0S T I3 BT % & PR
N THD, 19965121, AZFa, AZFb, AZFchi#ish
&M, AZFa, AZFbi3 XS 79I, AZFCIdDAZ%E &
AZKETIEICBEE L TWbE X TNE® &7
1997FICIE S FHIEICE G L T B RAESR A6
TSR N 5, DAZREIROIMINZ & & 5 L@ S hT
W59 X 5ITHFAAR3p24 | IZDAZ like autosomal
(DAZLA)BIZ T2 B Y, HgahHEEsd 5, %
DB FARTREIZB G- LT b & Sbh (520,

IO XS ITHEFEORGEHRRATII @R E
XN VERITY , AZFIZTUNRED B - 7283
B, ZOERBEOREHEING T % £ > 72 TESEICSI % 17
&, TOTHENOES, W TIE L & 5 TREM
2H 5. KentFirstolZk b & B AAHETICSIT
P& 7232/ D & 7 OB KA1 & D DNA%
Mt LRELZE 25, 3HloRRE, 205 501
D ILIZAZFD & AZFcO R D R KM R DOH - 72 &
WO SEEOERIT AT TIRERBIAE R TL
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520 &D BRI EE, ARTE M > TRIFIC
HATCLEHYFORBEISHIRHICHERmEShLTh
x5 mnd, R TRERH ICTESE-ICSI % 179 3
A, ZORITRIZAZEDRUNREDO A RFEL
R EA VYT r—LFaAvEy bEBTHLLERES
fTovnErdsEEbNS,

Z T CHERE IE R E DO ARSI & D DNAZfh L,
BEH10D 16D STS % i > T Z O fUINK KD 1% B
L7, T3 ERRETHRGHRNE2ED L
h o 7 GEI412sY254, sY255, sY283 TiM/INVR k% ik
Wiz, 205 HsY254, sY255i3Reijo & ADAZBIZE T
MBEHEBLLTOWEEFTHN?, % 7-sY2838 Z DT
BETH b, ZOBrOBIZTFORKID, ZOREHID
HXE TREDRIKNTH % & Bbhiz, fEFI2313 5k
BREA1T-> Qv DAZRIK % & EsY153L1 F
DIDSTSTRAEE /R LTz, ZHUSPEYL @R % 32
W 7=REMI3T, REMI3S AN A 5 &, 44f5ilrh4afiil (9%) 1
YROIK FORKERDI-ZLIZESD.

Ygetalk FICfuNRIED WO H B4 1L, Rucker
HI12&k % &, JEPAZENE MRS e 7 18305 1751 (9
%) Th 712, F-HRERPRMEREREIZL
I¥5% &, Shirakawa b (2 & 2 250h 45 (16% )2,
Simoni 5 12 & 2 7451341 (4%)20 &S Wi A B
5. RAORGTE, W% EFPRIERR TAED AL
LIE->Th B e, BUNRED T FUEUE 13236 th 241
(9%) & 75 - 7.

Kahraman 62 & % &, JEBHZEM: MRS 1-hE #3529
AIZTESEZ T > 7=& 2 3, 14151(48%) & W X1 %
RBEZENTE, ICSIZTTH Z & T6fil(42.9%) 12,
IR AR 72952 & 7-Schlegel & 1%, JERAFE
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th21f51 (37%) THTR A 38 7= L5, 5% g+ &
FTART# > TO, PEHRFIZHML T gD
Bbhd, ZO-DHIZEAZFOMNIREHETH D,
PCR%Z i » 72 f/NRAD BRI, HIERT, IRoh
AT A, RS, RRRMEOERS 58
IR IED A7) —= v it LT E R
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B IR EIZ R 2 AZF Dt

2)

3)

6)

8)

9)

10)

11)

12)

13)

14)

HAMEZRE 44525

X [y

Namiki M (1996) Recent concepts in the Manage-
ment of male infertility. Int ] Urol 3:264-255
Takahara M, Ichikawa T, Shiseki Y, et al. (1996)
Relationship between grade of varicocele and the
response to varicocelectomy. Int J Urol 3:282-285
Reijo R, Alagappan RK, Patrizio P, et al. (1996)
Sever oligozoospermia resulting from deletions of
azoospermia factor gene on Y chromosome. The
Lancet 347:1290-1293

Ma K, Inglis JD, Sharkey A, et al. (1993) AY chro-
mosome gene family with RNA-binding protein
homology : Candidates for the azoospermia factor
AZF controlling human spermatogenesis. Cell 75:
1287-1295

Kobayashi K, Mizuno K, Hida A, et al. (1994) PCR
analysis of the Y chromosome long arm in
azoospermic patients . evidence for a second locus
required for spermatogenesis. Hum Mol Genet 3 :
1965-1967

Vollrath D, Foote S, Hilton A, et al. (1992) The hu-
man Y chromosome: A 43-interval map based on
naturally occurring deletions. Science 258:52-59
Reijo R, Lee TY, Salo P, et al. (1995) Diverse sper-
matogenic defects in humans caused by Y chromo-
some deletions encompassing a novel RNA-binding
protein gene. Nature Genet 10:383-393

Carothers AD, Buckton KE, Collyer S, et al. (1982)
The effect of variant chromosomes on reproductive
fitness in man. Clin Genet 21:280-289

PR (1994) BMEAMRE. Ty Fuwa Y —w
Za 7b, NSO, SRR, BTEELEE
# 5L, pp 152-166

MAFI MT A WEBER fth (1990) 2K HE
R ARERMT - AEO YL, P H W
52:591-597

Steptoe PC and Edward RG (1978) Birth after the
reimplantation of a human embryo. Lancet 2 (8085):
366

Tiepolo L and Zuffardi O (1976) Localization of fac-
tors controlling spermatogenesis in the
nonfluorescent portion of the human Y chromo-
some long arm. Hum Genet 34:119-124

Vergnaud G, Page DC, Simmler MC, et al. (1986)
A deletion map of the human Y chromosome based
on DNA hybridization. Am J Hum Genet 38:109-
124

Andersson M, Page DC, Pettay D, et al. (1988) Y
autosome translocations and mosaicism in the aeti-
ology of 45,X maleness . assignment of fertility fac-
tor to distal Yql1. Hum Genet 79:2-7




FRI1F4H 1 H

15)

16)

17)

18)

19)

20)

21)

Ma K, Sharkey A, Kirsch S, et al. (1992) Towards
the molecular localization of the AZF locus : map-
ping of microdeletions in azoospermic men within
14 subintervals of interval 6 of the human Y chro-
mosome. Hum Mol Genet 1:29-33

Chandley AC and Cooke HJ (1994) Human male
fertility-Y-linked genes and spermatogenesis. Hum
Mol Genet 3:1449-1452

Schemmp W, Binkele A, Arnemann J, et al. (1995)
Comparative mapping of YRRM and TSPY-related
cosmids in man and hominoid apes. Chromosome
Res 3:227-234

Vogt PH, Edelmann A, Kirsch S, et al. (1996) Hu-
man Y chromosome azoospermia factors (AZF)
mapped to different subregions in Yq11. Hum Mol
Genet 5:933-943

Stuppia L, Gatta V, Mastroprimiano G, et al. (1997)
Clustering of Y chromosome deletions in subinter-
val E of interval 6 supports the existence of an oli-
gozoospermia critical region outoside the DAZ
gene. ] Med Genet 34:881-883

Yen PH, Chai NN and Salido EC (1996) The hu-
man autosomal gene DAZLA  testis specificity and
a candidate for male infertility. Hum Mol Genet 5:
2013-2017

Kent-First MG, Kol S, Muallem A, et al. (1996) The
incidence and possible elevance of Y-linked
microdeletions in babies born after intracytoplas-

gk fth

22)

23)

24)

25)

26)

27)

(185) 89

mic sperm injection and their infertile fathers. Mol
Hum Reprod 2:943-950
Rucker GB, Mielnik A, King P, et al. (1998) Preop-
erative screening for genetic abnormalities in men
with nonobstructive azoospermia before testicular
sperm extraction. ] Urol 160:2068-2071
Shirakawa T, Fujisawa M, Kanzaki M, et al. (1997)
Y Chromosome (Yq11) microdeletions in idiopathic
azoospermia. Int ] Urol 4:198-201
Sinoni M, Gromoll J, Dworniczak B, et al. (1997)
Screening for deletions of the Y chromosome in-
volving the DAZ (Deleted in Azoospermia) gene in
azoospermia and severe oligozoospremia. Fertil
Steril 67:542-547
Kahraman S, Ozgur S, Alatas C, et al. (1996) Fertil-
ity with testicular sperm extraction and intracyto-
plasmic sperm injection in non-obstructive
azoospermic men. Hum Reprod 11:756-760
Schlegel PN, Palermo GD, Goldstein M, et al. (1997)
Testicular sperm extraction with intracytoplasmic
sperm injection for nonobstructive azoospermia.
Urology 49:435-440
Gil-Salom M, Romero J, Minguez Y, et al. (1998)
Testicular sperm extraction and intracytoplasmic
sperm injection : A chance of fertility in
nonobstructive azoospermia. J Urol 160:2063-2067
(ZfF 1199942 H 8 H)
(5Z# 1 1999%-3 F1 9 H)



90 (186) X TIER TS B BAZFO KRG H AT 25k

447525

The Azoospermia Factor (AZF) in Azoospermia Patients

Noriyuki Suzuki, Tomohiko Ichikawa, Sho Ohta, Shigeru Hosoki,
Akira Komiya, Hiroyoshi Suzuki, Joji Yuasa and Haruo Ito.

Department of Urology, School of Medicine, Chiba University,
Chiba 260-8670, Japan

Motoyuki Masai
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Shino Murakami
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Chiba 260-0842, Japan
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Department of Urology, Yokohama Rosai Hospital,
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To evaluate the occurrence and prevalence of microdeletions of the Y chromosome in patients with azoosper-
mia, we analyzed DNA from 44 men with azoospermia. The patients were screened by PCR with a set of Y

chromosome specific STSs for microdeletions of their Y chromosome.

The deletions involving the sY254 and sY255 DAZ (Deleted in Azoospermia) loci were found in two patients
with idiopathic azoospermia and two with Y chromosome abnormality. The estimated frequency of deletions

was 9% in azoospermic men .

We conclude that the PCR analysis is useful for the diagnosis of microdeletions of the Y chromosome and it
would be important when deciding the suitability of a patient for assisted reproductive technology such as

TESE-ICSL
Key words: male infertility, azoospermia, AZF

(Jpn J Fertil Steril 44:179-186 1999)
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Examination of Semi-quantification for hCG in Serum Sample of In Vitro Fertilization
Using a Sensitive hCG Qualitative Urine Test '"MD367"

Hiroaki Tanaka, Kou Sueoka, Naoaki Kuji and Yasunori Yoshimura

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

Recentry various qualitative tests for hCG in urine are used for interpretation of pregnancy, and high sensi-
tive tests that have detection levels of below 25mIU/ml have been developed. Although rapid quantification of
blood hCG by EIA method is available, it is not convenient and inexpensive ennough to perform in daily clinical

practice.

For this purpose, we examined the serum of the IVF-ET if it is possible to detect blood hCG semi-quantifica-
tion using a new sensitive hCG in urine test (MD367 : Manufactured by Scripps Laboratories, Inc.).

These results suggest that blood hCG detection level are related to WHO 3rd International Standard hCG
level, and possible to detect blood hCG semi-quantification using a MD367.

Key words: hCG, MD367, semi-quantification for hCG

(Jpn J Fertil Steril 44:187-191 1999)
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Two Cases of Male Hypogonadism Accompanied by Light Body Weight

Takahiro Kimura, Isao Ikemoto and Yukihiko Ohishi

Department of Urology, Jikei University, School of Medicine,
Tokyo 350-0844, Japan

Yosikatu Tojo and Hironari Sano

The Second Department of Internal Medicine,
Jikei University, School of Medicine, Tokyo 350-0844, Japan

We describe 2 male patients presenting hypogonadotropic hypogonadism accompanied by light body weight
and who were suspected of having anorexia nervosa. They were referred our hospital because of their thinness
and low heights. Their body weights were indicated as 20% less than their standard body weights. The develop-
ment of their external genitalia was not complete, and endocrine profiles regarding their gonadal function showed
a suppressive condition. We diagnosed them as having hypogonadotropic hypogonadism and performed gona-
dotropin supplement therapy. As a result, these treatments induced not only the satisfactory recovery of their
sexual function but improvement of their systemic impairment (especially the recovery of body weight). Male
anorexia nervosa shows various systemic manifestations and is thought to be related to a distoted attitude
toward food ingestion. Our cases do not conform completely to the definition of anorexia nervosa, but they have
many aspect in common with this disorder. We suggest that male anorexia nervosa is associated with gonadal
disorder and that some thin men may have the potential to develop same gonadal disorder.

Key Words : hypogonadotropic hypogonadism, thinness, anorexia nervosa, LH-RH, male.
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