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Ll L L I I I
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X3—2.

AIFI M OROE (2 L)

R=H)em (B L)
RUVERBSY DRSS REIE (7o)

HE B 2

B2 18 1 Hil O REBRFLT, JEFIIRAFZA, ASRIESER TH > 7z AN
Gias TMEI BRI L, S RTRA TIREIT 13em TH T, Rz, EBRAETIE
WWENIZFERIN I & O N D MEMI 2 TE R o Tz. — 5, RElGEY
PR AN B THERRAS IS 2 55D 1 6 O BARKEY)(5 X 3em) AV & 17z,
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4 3-3. EB] 2 DI ERGEERRSEY O (5X3em) OFE ¥ B

i) hCG &t Bk

SEBNZ BT DM A T 01 REIVES OEENZHNDHWT, b MEE
PEVERRFII AV E > (hCG ;5 T RXO—4 2P = 3 #50) 3000 I U Z AN
U7z hCG # 3-H % 0 H(d0)& L. 5 HH(AS)B K7 HHANDIZHFRFIRE O N
XU it & UCTERIR U7z, BRECL 7= il V3o Al U 43 R L T 3000 [A1diR, 15
ST ZSEEL . PRIV EREONE X T—20C ThiF LTz, 7238,
JEF] 1 BEO2 O E LT, 6 7 Al BEMFMETF (LLF, IEWHE) 458
& 10 A HEOREMAME 4 (BAF. W) 4 szl Ao S mralik

o7,

27



| | |
[ l |

day O 5 7

%[0 -hCG3000IU i.m. Z3i| %I

3-4. hCG &Moo 7o ka—)b

i) mAERILVERE

hCG Al BRIRFICERIN L 72 18 Y > 7V 2 AW T, 7 A RAF702 (T)
BERLONTO D AT0O2 (P,) BEZHE L. A T BEIEAB)
Ak {E  (miniVIDAS®, Japan bioMérieux, Tokyo, Japan)z f Uy, & Sl ik

(EIA) % (VIDAS®Testosterone, Japan bioMérieux, Tokyo, Japan) TH#lE L 7=,
E/-. it Py BRI EIA v b (KMK®, JI=JE, #51) 2Tl L
72 M R VX2 N2 Ui A TR EES 0. 1ng/ml, IfiLHT Py ¥R EEDY 0.25ng/ml TH O,
HEMB L OHERNEIREIINTNS 106 FTH o 7z,

i) MEREERE

PRI L 2 IS E R 2 T4 fiE & 7 4 "AR VIV F 2 M 2 3O R
TEEER LU, HROKRFATORINICH Wz, AT414 RIT5 A ETHEEAI
Bz F A9 a UL WisE N CTHIMER SO O XX BRUXY Oz #llE Uiz,

28



iv) Y ReEAKRRE DNA O

Y Ye{afky B DNA ORI R FIRELSE S B (Loopamp®, AL
. H 50 Z AW, loop-mediated isothermal amplification (LAMP){EIZ THeMH: U 72,
PE T, B2 7 IV E BDNA R AT —F &2 EOEIKITIRM - kb &, &
RN 02 HEIZET D E TR BE L LGzt s Lz, 51T, JEH] 2
TIX. PCRIEIZTY RAKRD SRY il 2 M U7z, SRY i Tdh 5 480bp Z
BEE27200 75714 <=1 5° -CCCGCTTGGTCTTGTCTGTTGC-3" upstream
BELUS -GCACAAGAAAGTCCAGGCTCTAAGC-3" downstream % fj V2 7z, PCR
FF02mL ORA 7 OF a—TEHNWT. 50l DY > FI)E 150l RIS E 2
UM DT TAX—=IZRMLUz, 95C, 1.5 B TOT I FNR— a3 &, Wi
94°C - 30 #PfE. 57°C - 30 . BLV 72°C - 30 MR ZE 40 Y1 ZIVERDIR L.
ERIZ 72°C - S R LT 7 L7z PCR#&. 3%TAE 7 i O — A7 )L & Hl

)‘ ”’
¢ i

Y7 ﬂfidx—}b 3 3= D = B
Bis (o) (o) (wfe) (wfu) () ()

CORBHERLY YRtk B 8 LHEShD




3-5. LAMP iLIC K2 Y Reta{f R ) DNA Ok H

V) REMRERNRE

SEB 11 12 7 A CLER%. WM&V, R 213 24 B A ETIE
HEER, REED Y —ICTRIAL 2. THER ORATERZEINE. ZThah
OHERE 10% R ACTHEEL, 4um THEE, A MFIUL - T4Y
oTHRAAL., B,

vi) #REHLE

LI NZT — & OfEHILEIZIE, RKBEBIEIZ XS5 0 iEZE R W,
hCG BMiBRICB T HERIVE BEOF MO HEIL, d0, d5 BELRdT7 T
ETNTNT N, Bt LBRIIAF 2 —FT > FO t REZHA WK, £/, 2 EFO
XX F721E XY ok, BLOSRY BIRFORMICHIT S T4 & DRI,

Fisher O B T/ E (Fisher’ s exact probability test) & U 7z,

3—3. kEH

i) mAdERIVERE

SEB] 1 DIt T EEIX. 8.9ng/ml (d0). 11.0ng/ml (d5) BEL X 11.3ng/ml (d7)
EhCG HFGHIMSBWETHRS L. hCG HFICXDRIBIEASNRN DTz, —
Fi. HEG 2 O T EEEX do 2 S d7 £ T 04ng/ml AR CTHEB L7Z, £/, M
WP BN, WYEFIE HIZ A0S d7 £ T 0.5ng/ml L FTH ok, MHEBTHS
ERETH0=4)DMmH T EEIL. do A 14.5+4.3ng/ml, d5 HY 54.7+3.3ng/ml,

30



725 N2 d7 78 32.4+8.2ng/ml TH O, hCG #H G @D LR ZRLUA. 1Ml

P4 0.5ng/ml LA FTH o7z, Fiz. IEWHMET =401 T EEIX, d0
N5 d7 £ T 0.4ng/ml AR TH O, LA P, EEEEIX dO 7Y 4.8 £2.4ng/ml. d5 Y 11.6

+3.5ng/ml, 7% 5 NZ d7 2% 10.6£3.0ng/ml (d7) & @ WETHER L 7= (P<0.01),

% 3-1. hCG AmMBRIC I DM T A N AT 0O 2 RE (ng/ml).

FEB) 1

EBI2

EEi#(n=4)

EEkE(n=4)

DO D5
8.9 "
<04 <0.4

145243 54.7x3.3

<0.4 <0.4

D7

11.3

<0.4

32482

<0.4

% 322, M 7O0Y s A7 0 EE (ng/ml).

FEBI1
FED2
EEiE(n=4)

EEHE(n=4)

DO D5
<0.5 <05
<05 <0.5
<05 <0.5

48+24  11.6%x35

D7

<0.5

<0.5

<0.5

10.6x3.0
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i) HEREEDI T

REG] 1 OPERAKIT XXXY FATE/RL, ZOLIF 31119 THo7. —A.
KEG] 2 DYER(ARITI T XY OMEMEZ/R LTz, F/z. LAMPIEICK D Y Refafk
Fe SR DNA IJIERT 1. 2 EBHIZHBIETH 0. S SITHEH] 2 TIE SRY sl R
N7,

33N LY QiR BB

DNA
BEBACCXYE)  YRBARKEKNDNA
' -ﬁwn? . XX/ XY(31:19) Tk :
AE 12 XY(0:50) ik
EF#(n=4) XY(0:50) Bitt
EEE(n=4) XX(50:0) £4E3

i) JAELFT BB K ORISR G

JEG] 1 Tl BRI BRZ R D — O /Nak B (& 17g. 18g).
WS B X OREIPAEL. LM MU oEIkOREE (4X3em) MO 5N
7z JEB] 2 TIX, BRIPENIZ & OR/NSRE R (B 35, 37g) DMAEL T2,
R BAR SRS SEIRIIAEAE LR o 7o R E S3RNT/ERERITDIRNS 2 A

32



DARMETSEFEE RO SN2, P THImERVDHRL T, ZN50
BIEEE I~BUE O M THIRENTED, S a—F—8BKERLTWVD L
BTz, fEhl 1 & 2 OREMBRGITELUL THB 0., NUOKHE DAL L.
RHMERETIX T 1T ¢ EHIEAMUETEIZHEML Tz, £z, FHHEIZBW,
TV MU IE R IR S T2, RISk T B dE8 0 & 17z
N7z,

TR

3-6. JEMI 1 DR AEFEZS DR EEARSE 5

33



3-7.% 4581 2 DRSS D BRI 5 B

3-8. SEM] 1 DK AL

34



3—9. FEH 2 DR A AR

3—4. BE

JEF 1 BRN21F, ABIIHERRZZS, RNITH I ZFFD 2 & T, MEPERME K
BEpy & S N7z, W OBEREICBWT., BRBEE COBEROWE D
BB RE e 2T A ETHIATH D, EWNBFOBRIE. @%
30ecm A ETH BB, 7U—XR—FUOREDIIBEMEOCTFFOEER
/L 15ecm LA KT & % (Cavalieri J et al; 1999, Padula A. M; 2005 ).

EHETERMEERBICENWT, MENSOTFT A MATOEAHE
WIEHTHDN., MR TRE 7 >Ry D EZENMEFLTWS &
., FEE JEL O FEEICEEEN T S & B3 S (Steenholdt C.W; 2007),
hCG OFEGIZEXD, FA4T 4 EMENSDOFT A MAT 0 2 #
MIND T ENHSNTW D (Padula A. M; 2005, Sundby A et al; 1975,
Sundby A et al;1983, Takagi M et al; 2005), . JEH 1. 2 & HITE
INTRKERINEEL . TAT A EMILOBENRD S NN, KEH 1
TIE hCG HGICHABRS AONSEWT A MATOYEENAE SN,



— HAEH 2 TREFMEMSELARNVOBKBETHBLEZ. TOHEBIF
M TIEARWnDN, 2504 RFNVEICHTSHLESTY —EZED
LFRENEGEL TWHAREENSE X 5N,

REOMFAEKRITITBWT, PCRIEIZE D Y PEakE RN DNA
OBRHITEI<S<HAWVWSNZREETH % (Daneau I et al; 1995, Hirayama
H et al; 2007), fEB 1 TREFFEORBTH D 720 5 ERAKN
XX/XY FATTHok, ZOHMEL T, i HEHERE IR -
BMTZEED 3 DFTHO, MK - BFABA TIRILL /vl BB M2 HE
RINEIDTOBE . 2HEMNEFL TAEENIHERIIIEFITES,
0.6% LT TH 2D ENDREMND % (Padula A. M; 2005).

FEHBETIE. Y REKBEED SRY E T OB LM O MESLiCHE
H.3 % (Cheng H et al; 2001, Payan-Carreira R et al; 2008), — 4. XY
female JE D 5. SRY B FOLERNVHER SN TW D Just W et al;
1994, Kawakura K et al; 1996, Kawakura K et al; 1997,Veitia RA et
al;2001), & ME. JEH 2 I ZHHKE OB EMEBEERSE ., HREKIETIET
XY DR TH-o7=720. 4H) XY female JEZ 8 o> 2. B DIELE
ESRY BB TFOAREBINAEZZ LTI FORBEEIIEE SN,
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4
HIEMEZ D4 O RMEZ R DREH

4-1. HROE R

O B IE T, W REAKIT XX/XY OF AT Z2RL. HET40 90% LA
IR OMENEZ 572nWT ) = —F 2 TAIAE & 72 % (Marcum JB;1974) .
Sl BERFTHORBRNSEENER THLIRINAS A RAREES 3 HIZ
Xt UT, MR GkRE EINREAMRBZER L. NIRRT S KO 2
Z B A LTz,

4—2. MEIEHE

FEB 11 2007 4 3 IR LA S &b ICkilE N, FFE 4 A OHREKRR
BT XX/XY FATEBMEINRIVAY A CREEET, A% 30 HEIZBWT
BRI 18cm TIEWM T/ FEFBETH - 7,
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4] 4- 2 [FIIF I & 72 T B OMA

KEH 2 1% 2007 4E 8 HIZHEIRT & & DI N RINAY A D MFET, 7 U
—X—F L LORBTHEZIN TN, LnL. 2008 4F 8 HIZKEED 35cm T
HDZENHHL., HRORREZEMLIZEIATRTXX OMMTH 7=,
ZORE, RENGE TR L S E0ER ORISR T, IEWICRE L ifiTE A
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& AUPEIZERE 20mm DOBAEMMAN L SN, FD%K. MHRERNIZ LT
PERR RV | & GIC K2 REamiRE LT H5E EHIT. LAMP {KIZX

%Y Betafkty e/ DNA Ot 21r o 7z,

X 4-2. BAERTFE M A MEORER 2)

EBI 2 DINEED

39



ER 2 DEGTERA

ER 2 DBINRD =

JEB 3182007 4 9 HICHEG T (ERRIESE) LBt SNTEHRIVAY A >
b, 7)< —F  EORBTRENFEMBEFEFRUE/NE Y 7 THEEINT
W7z 28 2008 4E 9 HIZHENEOVRBIL., 20, [F4E 12 AIRERA AT EhER A
Eirolz& A MIRE SRS Nz,
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4—4. JEF] 3 DI

i s e o |

T L e

Fe P B DAL PR AR

JEB 1 & 2 DI EMTEABRIE Satoh 5 (1997) D AIEIZHEW, Efradiikbaas H
(Day0) (ZHER g R HIE ARV E > (eCG) 10001U %, Day2 IZ b MEEME
PERRFIOR L E > (hCG) 15001U 222N AN G- L. Day0d. 2, 6. 101Z
R E 0 BRI ZF TV, BIAICK DM T A T 24 —)b (B #E &+ 70
A7y (P) BEEZME LA, I E EBEIXHGEREEE

(miniVIDAS®, Japan bioMérieux, Tokyo, Japan)Z I VY, BEEGENEE (EIA)
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;. (VIDAS®Testosterone, Japan bioMérieux, Tokyo, Japan) TH#I@E L7z, F£7/z. I
P, ML EIA v b (KMK®, JIG=E, 0D Z2RWTHIE Lz, 25E
Bl E LT 4 /1 Hilso RBP4 4 88 (LA, EWHD) &7 5 Ao
REMF7 Y —<—F > 7438 (LAF. FM) (2RO TP R A A% & Jefi L
72 FEB] LI1EZZF D% 14 AW S E TN TH o272, CIDR & 10 H
AL, BrE 2 HRICREBIRENA SN N TEEEFEML . Kz,
HEBI 2 1% 2008 4 10 H IR Al 2 FEffi L 7z,

day O 2 6 ' 10
} i i >
eCG1000IU i.m. hCG1500IU i.m.
R sl 23] R

4-5. PRBE MO 7O~ a—)l

4—3. fER

O B it BRI BT B LA E, B EE 1. Day6 12 B W TIE R M (158.4+27.3pg/ml)
CUEH 1 (86.5pg/ml) T—i@MEIz¥IML 7z, F7/2. i PyIRE L Dayl0 iIZHB W
TIEWE (4812 7ng/ml) E%EH] 2 (7.2ng/ml) TEEMU 7=, L2 L FM 131
HBR IV E > G ORE T A E; (14.9+0.7pg/ml) BEL P, IEE (0.5ng/ml
LLR) EBITIKETHER L7z,
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200

MPE,BRE (ng/ml)
160
=4 5 1
_— =i~ {5l 2
-m-1F & i
=m-FM
80
40
0
0 2 6 10
8
mep P EE (ng/ml)
6 - 451 1
=== 4] 2
=m-1F & It
4 ~=FM
2
—5= . |
0
0 2 6 10

X 4-6. AfiiiBG ORI € > e
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SEG] 1 OIEROHERE T 1 77 Als 18em (EHME 16.6=1.9cm) . 4 77 J il 23cm
(EHHE 21.5+1.7cm) . 12 7 A 28.7cm GEHME 25.1£4.8cm) TH o 7277,
FM |Z 10cm LA R THERS L7z, ERT 1 O Y BfaikbE 54 DNA O 11 3 [M ok

HEITRXTTHMEER> T2,

SEG] 213 12 77 1 s THE DY 35em T, MERAKIZT T 60, XX OHERTH
DY YetafhhE S DNA XM TH > 72, F/z. il 2 & WO M O MG tak
[T RT 60, XY DHETH O, Y REOKK K DNA ZEETH o7z, HER 1
BTN L% 7T HEHOMA PRI 10ng/ml BA ETH O, N LR 28
H BB S R A TR E 2170, AIREIC 20X 18mm DRk &7 5
— R7 I TFERANIZ 10X8mm DEFEFOLMFEER L. 2z L7z,
T 51T, 1R 60 HIZHE SR EIZ X DT O 2170, ARSI O ()
ERICRO SN, MEHE SNz, TO®REIR 276 HHIZIEW 28 THILA Y
1 > O 2 LTz,

1 DB 4 HB#m 1 2 HBE
FERI 1 18cm 23cm 28. Tcm
FEPI 2 _ - 35cm
fEHI 3 o S 32cm

EEIt 16.6+1.9cm  21.5+1. Tem 25. 1+4. 8cm
FM T.7%3. Tem 8. 4=+1. 3cm (315 +3D)

z4—-1. EE
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M EBIRLE Y REBARRTEH) DNA

2 HB& XX XY=TT 122 B it

TR 1< 12 HB& XX D &%
14 H P& XX :XY=51:2 1%

RERI 2 XX DM B4
(BEMNFHE XY OH BZI1%)

RER 3 XX D+ E4

%42, MEYfAR &Y Y akER B DNA

JEB) 3 13, FEEDY 32em. Y B aREE B DNA ISR T, HERAkIZT T
60, XX DM TH -7z, B FORBTIMRAETIE, KREN 9em, A5lkSEHI D
PEMN S BT & e S iz,

4—4. BER
BT TERBR O (EIXIREK) 40 HEE TIZE r95&E TS (Jost A et
al;1972) . SLME AU IR ERINE OMBIZ K 0 MG T O Y $ealk RIT/AE
T 5 H-Y bl OMROMezMiiT o5 ETT =X —=F 2 &85
( Lillie F;1917, Ohno S et al;1976). F7z. MEHICHEIRTOREORIL B
DS WSNDEBEOHR 2a—F—ERIES (AMH) DMERTOA5ME
DREZNETLHZIETTY X —F > THEWERCTHEOERARZIE
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£ Z 3 (Rota A et al; 2002, Vigier B et al;1984, Vigier B et al; 1987) . EH 1 134
ARF AT ERALTNBICHED S THREMNER T CIDR BREHO A T
TR LIz, TOZEMNS, R 1 TR 5L L 7 iai 40 H B LR
CHERR T & BB BB E S E L. T ORDOERAARF A T E2R/G L5
IEEBEHEZREL TWD EEBDNZ, ZNET, BRENFELLUTERNE
M T, MREARTATEZAETLHODREEEZET S HDIT4HIHESNT
W57 (Eldridge FE et al; 1977,Smith GS et al;1977,Miyake Y-I et al ; 1980, Miyake
Y-I et al;1982, Fujishiro A et al 1994), A LI TIEH S BRETE > 21T NnE
BEbns,

ER 2 & 3 IIRERFTHLDICHEDLSTEENER T, HREKFATE
29, R 3 IIEARE TZB L2, ZOEBEE LT, fEfl 2 & 3 13EEP
ICHERT & OREMERLE OWENEZ 5T, HREAKITHRZRL, EW
IEFRAE 2R FF L TN D & B 2 SN,

SHOERMAIEE LT, HELZBTFFREENT THEENER TH
REamBBRICKIST 28513, ZRTHFEENH D, BREMCRRICHT S
BRMLEEEDND,
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ZZ(FERHI)

ERGHROAE |
 ERELEEBRORE |

TAMRTAY

KEMEROEOWS 4

mEwa& >39HH

44-7. JEBI1 D IR EI L E W) K5 HH 0O B 4

EE(EHI2., 3)

X84 ) EEnEROAE
ﬁ [Eﬁmiﬁ%w%ﬁﬁ\\

[ zkzyoy | wEGL
| 32— S—EmEmE

 RRBEMEERENEDOYMEEIZL

X|4-8. JEH] 2, 3 DIaMEMERILE OYGRL
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2hAGFFDOER

20

15 m XX mXXXY
GIE]
w0

51

0.

1 3 =) 7 9 1M1 13 15 17 19
fZ&K (cm) (Bongo, 2008)

X4-9. 277 Mt (24 M EVEREOIRF A S T REOER
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5

N

REEER

T — I WIS RE D AZ R ER 1T 50~60%TdH 0, 30~40% D Z 45 & H
HIRFERNEIZE L TS, ZOEREL T, SEGOIERNZBEREE, ¥
FRNFNOBEBEFORE, RAKRENDHD, FEECTFENEANOBEY
R, NMREREND D, AREEND DL, EEESFHIIERIC X
HAMEIE QWM. RPIEEDLHE, HWEFFORMRE, B, RERFROHE
mE7zn, FERBXKIIEENRBEZZTS, AMEEANOMREL TIE, B
72BN D TR, IREEERT 20, RIORBES TR REEN
%E&Eéo:m%mm%@wiﬁ\@ﬁ‘7U—7—?>\¢%%%%®%
SEBBRALZ., W, BRERSEND S,

PR EEIIEIRAI LT, BT ERERENH 0. ROARBRO R &
LTETA I EFATINRHLHEER— 1990), F—EAEDOKRNIZ 2 ML LD
RO R DMABDSIEET 254, 1 HOBATHRTEIHDOEET 17,
BB oEAEFICHERTEZIHDONF AT TH LD, FREAEL =, FREEEOAEH
CEFA M, TV —F O XFATVRD LN,

HE 1 THIERTE. TEEDDIVIIBORENESMICMHETNZFTA

rAA T 7 —IRIZDWT, BIRNWFRITRRL 2.

SERI 1 (14 0 A i) i3 e STk CIEATIER IR 280, TERHCFERE %
BT 5EKEABOHBAIKNLETH >z, BEHRETTFEHIICPEKRL.
WHEZRD LMV FHMEE IR TE T, FEAIIERITNELS, GFEMA
AT E R o Te, BEERETENZ 3 DIZEysn, kN irE L T
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BO., BFRZIZFERT DL HEL 2K 30ml Z2R5ITE7.

KEB 2 (18 73 H b3, BEARE TIERTIER & 3 73 D 213 £ 5 AR DEE L 72N
fRSE AR ICA G TNz, HERETIE, TEH, TEARBIVEFE AR
fEI L7 AFEARMATET. EAWRITERKRTH o7, 2 EOANTLE
HWTOWINSAZRTHD, Bk, NILEEE2THOT. %R 7 HEICETF
BRI EBEL T2,

ERI 1L, WFEAOXRIBEEREREZGIHLZ] - IIRAR WHD THD,
HEFHIE 2 R <R AEREDT=0, BFEHNHBEE Uz, fiEfl 2 . A5
RIBEIEFEZEGH LD - IEGA WHD T, ETEANOKRBHEIZE DK
SHAIGR B DR AR T DIEIR U Tz

HEEREIZ, WHD OFEAIIDIR< RN EHRI NS, T OHREBIEKL THO,
—ATFEOIRTIE, BELEZEETEANOALRECEBHEIC LD BRI
DEFANTRETH 5.

B 2 TIRAHZNICEEBMAM I IR EZRST, MEORMEHER
DHRGEZHERANTWFRTREL .

SEF 1 (10 71 B ) 3@ BT, SNSRI TH D HisoREs &
IR U CE Jz, BRRRFICIR 24N EAABEH L. SRR E T,
ALF A 10 mITRS 3emBEOHOEAH 0, BERETIEITE IR

ZTCERMo . — . REBEHFEREIIBWT, LM FIZ4X3cm ORQU
O BIR ORISR S Nz,

FEF 2 18, BB 7 HE) T, AREIERF T, SRR ISRl .
ARTmRETERIL B3em THo7z, £, BERETEIFECIRREBMZTE
TR ERE T ERRE TS W THERRAIGE 255D 1 M OREHEMIEY)(5 X 3cm) Vi
EE VR
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WE B B M EBEERRFEI RV E > (hCG) 3000IU ZAiAMICIRG- L. iR
WEFEERERAN, JHBELUT, 6 W HEOREBMMMEFF 48 E 10 7 A
DORBRMMET/E 4 HAEMGHA L2, £, HRAKFATOREE Y RAKE
/) DNA % LAMP iEIZ TR U Zze SEH 113 12 77 H il TREERR. RER 2 13
24 HAWMTRAE Y —ICTHIRL., FEMRERIREEZT > .

SEH] 1 DI A B AT 0 2 BEX, Day0 T 8.9ng/ml & hCG % 5-HiH 5 & W
ETH® L. fEH 213 Dayd 205 Day? £ T 0.4ng/ml A FCTHEB L 7=, /=, M
H P BT, WRERIE BT 0.5ng/ml LR TH o7z, METH S EHHETFOIM
T JEEEIL, Day5 72 54.7+33ng/ml & hCG 5% @0 LFERL., fiH
P, 2R 0.5ng/ml LA R Th o7z, Fiz, IEEMEFF (=4 D1 T IEEEIL., 0.4ng/ml
ARTHO, i P, iBEIL hCG 54 11.6+3.5ng/ml & @EWETHR L7z, iE
Bl 1 OHREARIE XXUXY FATERL, EH 21TETXY OfMEERLZ. &
/7. LAMP JEI2 & 2 Y Rafhte ) DNAIZESI 1. 2 EDITHEHETHD, =5
IZHEF] 2 Ti SRY TIAHERR S 7z,

MARFERAETIX. EF 1 OBBIENICHE BRZ R D —xt OB/ ok 3’

(17g. 18g) . FEB I VKB OFEL. ILF P U DIROBRE (4X3cm)
NI 53Tz, FER 2 TIX, HBENIZ —dOB/NER (E&E 358, 37g) 2
TAELED, HEE B CRSBINIGE L2 o7z, R 1 & 2 OB GIZ
ML TB0, NUOHMENFEEL. BHEMETIIIA T4 c Ml RE
PRIl TWz, £z, BHE BTV MUMRIZIEEIZRFESNTOY
7B, KPR -O R TR RRIEER D 5 78 o 72,

HHEME R ERRBICBNWT, BRASOTAMATOVEARBRIERTD
L, MEATIEY > ROF VEZEMET L TWS 2D, HEERILOFRE
WEENH S EBDbNS, SF. EF L. 2 EBITENIBRMNFEL, A1
T 4 MO AENRD SN2, JEF] 1 T hCG # 5 1ZBtR7E < Day0 205
HWTF A RATOVEADH SN, —HER 2 TIZIER & F%E L X)L OKE

Eed

51



THB Lz, ZOHEBIZHETIEZRWS, X704 RRILVEICHTZLET
G —RZEDK TR ENETLTNWD EZEZ 5N,

B 3 TiX, BEMNRANSIEERBOERIZRTFIVASY A CBREES 3
BRI LT HREKRRE SINVRARRBREERL. WL ENFRTS I UE
ZEEZBHREL 2.

SEH] LT M ROOA S & DITHHE N, HRARRE T XX/XY F A5 L2
SN, A% 30 HHIZBWTEER 18com TERMTHERABETH 572, HEH
213 FEEDICHE SN, 7)< —F > EDORBTHEIN TN,
BEN35em THO MREKREZFERBLIZEIATRTXX OMMTH> 7.
ZTO%., TEFNIIN U THERFIERIVE HGICL2IVRARABRZERT D
EEDBHIT, LAMP IRIZ K D Y RAKEKRE) DNA O3 217 o 7z JEH 3 138 R
T (B#%ER) Ebimtian, JU—<—F 2 LORBTREMBEES &
MU Ry 7 THESNTWED, BEEHANCERREZT > & AR
LTWwi,

R 1 & 2 DIREFHARICBISMHPTA FOPx 2 (E,) BEIL Day6 iZ
BNWTIEHEME (158.4+273pg/ml) EAER 1 (86.5pg/ml) T—i@MIZHML 7z,
E7z. M Py #BEX Dayl0 IZBNWTIEWHE (4.8£2.7ng/ml) &HEH] 2 (7.2ng/ml)
THMU 7z, LA L. 70— —F 2 (FMIEHERRFIE RV E > FITROEE T,
it E, (14.9£0.7pg/ml) B KNP REE (0.5ng/ml EAF) & BITEMTHRE L 72,

KEG] 1| DIEEOHERIL 12 /1 Al 28.7cm (EF M 25.1+4.8cm) TdH o 72747,
FM 13 10cm BA R CHEB U7z, 561 1 O Y L@k 28 DNA Q44 3 FIOR
BEITRTTHEMEER-, Al # 28 HEICHEFRREIC TEREEEE Z1T\W, 10
X8mm DA FEFDLMMREZRIN L. ZEZHERL 2,

JE 2 1212 9 A et 35em T, HERGEHRIZT AT 60, XX OHEHTH
DY BefatkbE BE) DNA IR TH - 7. F7z, fEH 2 ERIE DR OHEGAK
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[XITNT 60, XY DHERTHO, Y REANKKER DNA ZBEETH o7z fEH] 3
2. BB 32em. Y AR DNA ISR T, HREARIZTRT 60, XX
ORI TH -7z,

SEB] 1 TR &b U 7252 012 39 H B BARIZHER T & G R
EOME L., TOROEREARF AT ERE LN S EHIREHEEZRFEL T
WaEEbN, fERl 2 &3 FRERFTHDITOHED S THERENER TR
fafkF A T 2R/, JEH 3 IZERR TR UL, ZOHME LT, 5EHF 2
&3 HFEIRPICHEIA T & O RBMERINE OWENR T 5T, MR A iR
oL, ERGREHEZRFEL TV EEX SN,

SHOBRIZMEE LT, WAL LBEFFPREERF THREENSIER TH
BEAMRRICKET 288013, ZHRTIWEEND D, BREMPRRICHT S
BEMLELEDNS,

WK b, ERBRFEOTRTEHS I EERETHD., HITANSEEMS A
TIRREEN, SEREE, Ml — KEREBWHS, KEFUREEMLE
EOHENNBETH D, FHRRES LT, XHRECBETFERRE, NESERTA,
MR, REK, BEFRELREND 0. TELSREMEIORE, FEN
WETHD.

FERHE SR HEEE UT, SBRER O M2 &R ORI 5
BME L, RHICARNBRREN RS, HL2BREORENRD S NDEHOZE
B LW, 20720, AR ERENZS TOMRNICTRARELD5EG. &
PRERIZERT O & DN WEREE, ZIPNKLETH 5, SRRSO RENH L Wi
B, HAERICHERIND, —RICETESE OREITFORFREBIEEL
RNz, Z<IIMERASCRBEMRARICHERING., Tabb5, BRI
DRHE, R, BRREARECRERNENRE SRS,

ERR DI RE 0L <X, WEFREXLZEIRETH 20, BERNORE
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SREOEFMBITBAEOM G E2 0, FEH O TR T OB Rk &
1%, LiL. BHTRETH > THREKREEF v U 7 & L TH OIS
ST L B0 B KT RETH B

&

M« ERBRETHOMETIR, BERF REFE BHFE ELFE 2 TEY
FoUAIAE, fEE, RHE, FIEABZR ERIENSENBEEL TWD.
—75 . ERRERERRIIRER D K 5 ITRITIHRARER [EFAE L TERICLRT S
DTS, BIZHEDERZLMNT, BatEOZH 21T\, FERBFKIIHL.
KNG N S TARBE EREEZT I ENRDEND,
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MR D AR A I DN T OWMEHFII DR TR WA, ZORBIIZLHRTH DR
ZHSRBLG CTIRIBESI NS ZER<BREINL2ENL . AHETE, FT7A1
rAAL 77— (WHD), MRS INEREEZFORENTITON
THRKRADWZEN B L OREZRICRE L 2,

(% 1] WHD i3 EHE ORISR ARTH D, BERANICT S A KN
DOBERRT DB, ~MFEAOAEETDIE, BICHERIIERET
BREATHINEICHEINS,

Alal, 2002~2008 FIE IR, AEAR, ERER, BIOLBED 1E 3R
WZBWTHEFHERE T WHD LI NIV A S A S 18 Hli DN TR
FIZHMEL. TROBKRERZRE L7z, 18FF T AT 26, TAU 15 #1. I
BIZ1BITHolz. TREZH SN 15 A2 THREHIZEA SN, ZONRIE
NIFHEMN 10 B, BB S BITH o7z, £z, 3 FlIERBFEROSEERITH
THEMBMETZHBL, 2Lz, WHD X3 DORIZHpEEI N, T ANI S
MATRE T H 2 INNF Do i A sl 3L KT 2EMIH 5 T LR E N7,

(B 2) M R AT BRI DR 2R L IRV SR Z D & O 2 HEME IR R 1S
End,

[, HEVEAR M R0 & BB X 3724 2 BT DU T AR R AR LG R S R
EHMERETF 2R E Lz hCG BB K 2 NI AR E, ERakRE
EATW, MR BRI A 21T o 7z, FESI 11310 77 B i OB EMAE THE
FHLEORFTH . MO EHITHRL., ROk E & IR
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LT&ER, REBBFEREICLDTFERLIRIIAR, QUoBROBEY &
RERR U 7=, 9412 1318 1 A IO BB TR Th o . MBRETTES
N BL Al R F R A TR ARG Y 2 R L 7z, hCG30001U ##t /5L 7z
BAFRBIZEZ VER 1| oA MXFor (T) BEIE 89, 11.0. 11.3ng/ml
<, RER 2 DM T EE 04ng/ml KRG TH oz, Elemf 0z A7
02 (Py) BEIXMYER]E HIT 0.5ng/ml KW Tdh ok, HERGAARRE TES 1
i XX/XY £ AT (31/19) Z/;RL, fEH 2 I T NT XY THo7z. 7z LAMP
RIZ X2 Y Relafihe Br) DNA ORI T, lES] & BITBME T H o 7= ik,

ER 11 1 HORERAL2OEE., BE, BERBIUOWMEBROBREEZRD, K
BRI HE O NET, MM SRS O AR 5 N7z, RERl 2 13k
BERZRS | HORMBNGFEEL. ERERN S ROMERERE 2 KL
Do T, RSB ICRMR2EBML, B FERITERD SNk
MoTz. HEMEIRMERIERS S WS Nz 2 SEFOREBIIEZ > THD., ERihs
fRIKRICE 2 —HOMBBRIIBRBSENOETICHFLETH D EEDN S,

(GRER3] FO ML IRO%E. B HERAKRIIXVXYDF AT ERL. BT
D92-93% LA HIZIEFH R MRRO MEBE Z 57207 U = —F > TCRIEE 725,
S, BENFTHORRSBENEE TH > T2RIVAY A EREEFIFN
S UT, HRaARESIPERARRBREERL. NAWERENTE LT HE
AL L 7.

SEGI T ERE.OA & & BTSN, ERAKRE TXX/XYF A T L2HS
N, EBOHIZBNWTEEIZ18emTEEMFF ERBRETH - /2. EFRITHER
TFEEBITHEEIN, EBEHNTHEIN TV EREENSemTH D Z LAV
L., MREKREZEBLIZEIATRTXX OMMTH > 7=, FEH 3 14
faF & EBITHB I N/=A, 120 HiEFHT G SRR FICRENEB L, €0
%157 A MIREIC S M U 7= SRR TR B ER S N, ERAKIZE TXY ER
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L. 1277 )ik O RiE32emTH - 7z,

JER 1 PR 2126 U TINREMRBRE T 5 & EBIZ, LAMPIEIZL DY
RO S DNA DK H 217 o 72, IR EfTad B 1 X Day 012eCG1000IU %, Day 2
IZhCG1500IU % #% - L. Day 0. 2. 6. 10IZRIfL&fT WL T A b T oA —)b (Ey)
VRS I P R AP Lz, I SICHBE LT, 44 Ao BB T 4
BHO(LLF. W) STHARMOREMFE 7Y —<—F > F435 (BT, FM)
(2 IRk D UM B B fr el 2 S U 7z RE L2 D214 H i 5 THESEAG TR L
72z, BT 0T s A7 0 8% (CIDR) Z10H A L. BRE2H®ZICHNY
BN A SN2z N T8 (AD 2L 72, P EREIL. Day 6128\ T
I (158.4+27.3 pg/ml) EHiEfl (86.5pg/ml) T —wikiz#mL 7z, £7-.
AP, EE 1EDay 101 B W TIER I (4.8+£2.7 ng/ml) &HEHI2 (7.2ng/ml) THY
MU 7zo Uy UFMI PRI )L E > $ 2RO T, ilHE, (14.9+0.7 pg/ml)
BERUPARE (0.5ng/mlbA N) & BT THRE LUz, JEBIOIEEOHEEIT1A
Hiis18cm, 477 H#s23cm, 1274 H#528.7cm TdH - 724, FMIZ10cmLh FTHERE L
Tes

JEB] 1 DY FARRE SEIDNAD T3 M DR AT R T TR & 725 72 JEHI2
(X120 A TR RN 35em, JEF] 313120 H il THEE32emTH O, JEF 2 & 3
OHRARITT R TXXOMHTH D, YREOKRRADNAIZRRETH > /2. IE
BIEE ORI IR 2 2 Mkt LT/ F 2 i Uz, IR O I3 2 R #39
HEETIZR 75 L INTN S, EH 1 TR &b U722 68839
H H AR I IR T & IBRAERE WG L. 2 D7z akF: A 5 2 f
L7a 5 IEH 7R BHRE &2 I FF L T D EHER I N7z, SERIRB KO 313tk
HERR T & IR BRI OW G AN Z S o270, TERGIRITIER 2R L.
IEH IR BIERE 2 R FF L T Wz & B A B,

HAE LU ZBFERRERNF TS, BENIER CIHRANRRIIRET 285
&, ZBETHTRENH D, BMEMSLERICHT IBRVLEELEDNS,
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Summary

Not a few cases were reported concerning the abnormal development of the
reproductive organs, on the other hand, many such cases abandoned without detail
patho-physiological examination. In the present study, we investigated congenital
reproductive organs, i.e. White heifer disease, Male pseudohermaphrodite, and
Fertile co-twin female cows based on the clinical endocrinology and pathology

findings.
Experimental 1: White heifer disease

White heifer disease (WHD) is a segmental aplasia of the paramesonephric duct.
WHD is categorized into three types which shows complete aplasia of both sides of the
uterine horn (Type I ), ﬁnicorn horn of the uterus (Type Il ), and normal genitalia with a
retained hymen (Typelll). In the present study, we investigated 18 Holstein females
which were diagnosed as WHD by ultrasonography in Miyazaki, Kumamoto,

Kagoshima prefectures and Hokkaido from 2002 to 2008.

As a result, out of 18 cases they were categorized as 2/18 (Type I ), 15/18 (Typell)
and 1/18 (Typelll). Every cows in TypeIl were subjected for reproduction by
Artificial insemination (AI) or Embryo transfer (ET). Out of them, 3 cases of Type Il
became pregnant by ET at contralateral corpus luteum in the ovary. Type [ is entire
sterility and Type Il could use for reproduction, however their delivery age tended to be

delayed compared with normal female cows.

Experimental 2: Male pseudohermaphrodite
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Male pseudohermaphrodite (PH) has testis and external genitalia resembling the
normal female cows. In the present study, two cases of bovine male PH were
subjected for clinical investigation with transrectal ultrasonography,
endocrinological examination and adoption of hCG-stimulation test.

Cytogenetics with analysis of sex chromosome and Y-specific DNA were determined
and finally histological examination was conducted.

A 10-month old Japanese brown (Case 1) was born to male calf co-twins, and
possessed female like external genitalia showing urination toward upper direction. Coat
and skin in neck region seemed to be masculine as the animal had grown. Both of uterus
and ovary were lacked and spiral stick-like structure was observed with transrectal
ultrasonography. An 18-month old Japanese black (Case 2), which had normal
female-like external genitalia, but lacked estrous behavior in life. Neither uterus nor
ovary was detected with rectal palpation, however a pair of testis like organs was
depicted with transrectal ultrasonography.

Plasma testosterone (T) concentrations of Case 1 were high (8.9, 11.0 and 11.3ng/ml),
and Case 2 were low(<0.4ng/ml). Plasma progesterone (P,4) concentrations of Case 1
and 2 were low (< 0.5ng/ml). Sex chromosome analysis of Case 1 was detected XX/XY
chimera (31/19), and Case 2 was detected only XY karyotype. Moreover, detection of

Y-specific DNA by LAMP was positive in both cases. In the pathological findings in
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Case 1, a pair of atrophied testes with epididymides, seminal duct, seminal vesicles and
spiral formed penis was detected.

In Case 2, a pair of atrophied testes was detected without epididymis, and there was
two undifferentiated genital ducts connected to the left testis which ended with cecum.
The number of Leydig cells was increased in the interstitium, however spermatogenesis
was not observed in both of Case 1 and 2. Two cases of male PH were different in
pathological findings each other. Accumulation of pathophysiological data and
constructing the clinical investigation protocol for male PH would contribute the

veterinary medicine.

Experimental 3: Fertile co-twin female cows

Generally, bovine heterosexual twins possess XX/XY chimeras and therefore almost
92-93% female calves become infertile and as freemartin. In the present study, we
investigated endocrinological survey in three Holstein heifers, which were born as

heterosexual twins, whereas showed normal vagina length.

Case 1 was born with an acardius amorphous, which possessed XX/XY chimera,
however vagina length was normal (18cm) at day 30 after birth. Case 2 was born as
twins with a male calf. The calf was raised as freemartin by the owner, but vaginal

length showed normal (35cm) at 12-month old, and possessed only XY karyotype. Case
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3 was born as twins with a male calf. At 12-month old, the calf showed estrous behavior,
and the bull mated with her, and then she became pregnant. Vagina length of such calf

was 32cm and possessed only XX karyotype.

We investigated the ovarian resistant-test in Case 1 and 2, and detection of Y-specific
DNA by LAMP method was conducted in all cases. Ovarian resistant-test was carried
out with injection of eCG 1000IU (Day 0), and hCG 1500 IU (Day 2), while blood
samples were collected on Day 0, 2, 6 and 10. Plasma estradiol (E;) concentration and
P4 concentration were measured. In comparison with heterosexual twins, 4-month old
Japanese black female calf (normal females; n=4) and 7-month old Japanese black

freemartin calf (FM; n=3) were conducted with same endocrinological investigation.

Because estrous behavior was not observed, Case 1 was inserted CIDR for 10 days
and two days after CIDR out, the calf showed estrous behavior, and Al was conducted.
Plasma E, concentration were increased in Normal females (158.4+27.3 pg/ml) and
Case 1 (86.5pg/ml) . Plasma P, concentration were increased in Normal females (4.8
+2.7 ng/ml) and Case 2 (7.2ng/ml) , whereas neither plasma E; nor P, were responded
to gonadotropin in FM (Ey; 14.9+0.7 pg/ml, P4; <0.5ng/ml) . Vagina length increased
18cm (1-month old), 23cm (4-month old), and 28.7cm (12-month old) in Case 1. In
Case2, the length showed 35cm length at 12-month old, and 32cm length at 12-month

old. On the other hand, FM was under 10cm throughout the examination.
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Detection of Y-specific DNA was positive in Case 1, whereas negative in Case 2 and
3. Case 1 delivered normal female calf afterwards. Generally, differentiation of gonad in
fetus completes until 39 days after conception. It is suggested that placenta-chorion
blood vessels anastomose after the complete differentiation to female. Therefore Case 1
had fertilization while possess XX/XY chimeras. It has been suggested that
placenta-chorion blood vessels were not anastomosed in Case 2 and 3, therefore

they possessed only XY karyotype and showed normal fertilization.
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