HARIVFZ2M3E8 Vol.19, No.2, 2-8, 2016

— B —

B AREEIC X B IPEREERT & T,
ERADH A - EFEEEDIIK
HiF IR

Mo B R 2 PR 2 R PE Rk s A B4 T 501-1194 I BB R TS 1 - 1

EE: AEERCABEOMRETIBARBUERICSVTIE, &< 5MEES LUEREDERE
EWVWSBICEREUIIA b T E 2. BFEHICIE, FESEREICK T 2 ASETIRRN, O FSSES BN, 7
EREICT T B HRIVE EE, SIREEIC T 2 BAOADMBETIRIM 4 &5, EEF EEEICERE L 2L
THBINTE L.

SHEO7ILXIEI#BVWAIMEEE, ILH A, HEIVWIESLELE 2B LD & LEBARD ALSAD
FERICEVWTOMEBEEEICAZIEFES*EAZ I ERUAMLVAISNTWAEDLDD, BRODZ LIS
BREOABNRELEIND 0, BEREEZEEVOIBBICTFAEEBNI SN TZE P - EEEE
FENWAYNAN—DEIMICINA THEASERRBEFRMZ LU & U -ETERMBIERE (ART) DESHICL -
T, PABEEEZMOBEDEILNIFIEEE L >/ AFETH 2012 FICIEHERD 24 A2 1 AHART
WCEWHREL, HIORERBHEC L2 HERBB P FERBHEC L2 HEREAESC LA ->THY, FiE
HITOESHIFEEZTLVWHOF H 5. EREE & SN TOWAIIFHEED ERERR & 4, DIEBRZO R
REDERMEOERICE > TV 5. SIEERRRE I, HIIFERETH T, IEIREFMT CONEMARE % I
T30, PARBEDENBR/IRICHMAZENTEETH Y, 5 ICEFEHIMOLRICH L THHEISTEE
ThHWSHDOERE - ERIVEFIN TS,

2OV ERICEY, 2006 FEICT 4 ) HERKESFS (ASCO) 137 X ) H4ETEESS (ASRM) &
HEATIHABEICH T 3ERMEBESHM K71 28R, PABEBICEIIEZHETUIINHE &
EEPMEENEORIRE, PABEICH L TIN5 DIFERIRHEODEMICOVWTERL .

L LadS, COMBICAL T, WAREBE, SREEESEMEDE E51P—AL I TEEEIAE
EORRMICAL THRLBEREECLEEFENRETOSIIRETHY, BEICTLLBERREEETIE
DEEEHE->TWVW3.

ZZTRARDEZEFAE LT, BERTH2012F 11 BICEHEFEFFEEABRDY A - EIEEEH
REUSFP) DRI I, BEENPABEDNF AREEEZMICEAT2HMBEICOVWTORMEAERAL T
W3 . %7 BREBICEIZEENABREICHTEIHA - £REEROEREEOR EERICOVWTHRB

mY 5.

F—TU—F DA - EEER AYAHKIAEZE ER2MHEER REET IV

1. 12C®IC

W ABEDES S, BE - BEK A (adolescent and
young adultAYA) HXEE TILAERORICHLS
QOL (quality of life) # L\ ICAEILE BB EVI TR
BREHIRE L TS, FiTIC L 2 MR FE 0O, s
IAE LA & MRS ABEEOMEREDRE
BEEEDHIIEEHETORRE 4 3. 4FICLM TIRMER
[BE BFHAEECMA, REBICMET 3 CEHRE =
BEMAE, DMEESS & #EMS 2, @YE 7+0-N
APRETHS. IhSIRPEFRIGEE G - BED

ABEICESTOQOLETOAZLFERNVEDELS.

ZAF 20164E3 10 H /B 20164E3 H 25 H
S I RAR

e-mail [ furui@gifu-u.ac.jp ]

BHEMICIE, 7ILXIVLEEIERRE L b2EE &
BAXPEEANDOMEHERS, F=XIIEOHREITIRR
B EE, PARERTD STEBERICEVTH S P OXERD
BINBUHHNIESEED L BERICEBRIBHE
EXRAEORRE LS.

NS IFAYAHKDQOLEEZ D &, EBICIERIC
FALGEETH . ADBEREICH WL, REBMEG K
NEHRBEEETOETHICIIFIEETH S HDD, HY
BRLICLBZTEICEHL TRBED E ZARAM LN
BERIEEL, FREBRESBEAVWEVWSTELEHAS
DICIIEFBRECINFRE RERLTIERER/DOE
) ICEES B EEEW. —F, EEDETEREBRM



IZ2~OTY H
BBICETT 305 |

ARRE
T

EEmER

HEEE SRS

2T NNy O7 NH

AL SE

=

BREL |

T

BRETGRER (IR, RAR, HEH)

BTy e

+10&

+20% +30%

B 1

(assisted reproductive technology, ART) DS, & V)
HITRBERMOBEICL Y, BTFRE, (2RI O A
&5 TINFRINEMRORERTFE CrlgEE o /.

2OV BEEDDE, 2006 FICIEKERKES
¥4 (ASCO) EKESEEFS (ASRM) HHFE TEE
PABEICRT2EZMEEFICETIHSI NI %
RERLEFFICH TP ABREICHSVCEY LIFHRE
HEFEPMBREORENDEBERERTICES K
RTH2012FICAEAI A - FEEEARS (2015F
PERR) PRI INAEDE RV ICEE T4 I
HMAPEEINDEIICE - TELY. £-8%2EBL <
LT, IRBRETIEAYAHRKON ABE I T T2
BECETIEREE (RBEENA - £EEREX v b
7—7) FEEICERTTILE LN, BEEFILEL
Tl DSE L > TWVW3.

2. HBRRREREFICOVT

HBARADZLMIE45 ~ 56 EDBEICEHR 22 3 7,
20 30EMKICH L b S T HIEEEEH IR
TUTEHBICHED & HY), 2hERRIVEMER
£ (primary ovarian insufficiency: POI) &FER. &3+

FrOE> - BIXMOFCEEL, I 27 -EFRIL
E > (anti-Mullerian hormone:AMH) 1 |£3@ 5 1£4& H =%
EUTELS. POIRZIRICEZRAICLY, RF, T

2 hOS L REIER, DNERECBREEREY X7,

S5 ICHNBEMEENSIET 5 2 & IS T DM E X —
THELMDQOLEZE L KIEELS.

DREERERE DI EE 1 I dERMEHRRD 5 N, Knauff 5 13
FTARBEETHBPFSHP R XEE(>10.2 1U/L)
%#5~7 incipient ovarian failure (IOF) 9 % SR&-FfiaE
{EFIE (diminished ovarian reserve: DOR), & 5 (I3

BRRREI IS o T AERPEKEE Ok [van Keep, 1990] £V % Z)

TTBHEFSH 40 IU/LRIET4 » BRI EDERRZRE S
L (POI), SI&HYICONRENHEIE, E/-EREZELET D
REEICERITTHELTV5EE

PREMEEETIEMR T 04 REEETICOGEI Y, &
TEREER LIS HEEE - vECH, B - BT - X - MEDREEE,
DI - fTHE ERAVHENI RRZ EPFMSN TV,
SHhOEEHICER LR ERER s+ X tAS
COREIREL S, BRI MOSUICL - TEIEE
CEINBHLLBEBEOREBPCHEICLELIZ b
O4 L EIEINEIEWVSHEBZZ &I 39,

BEHIEZTHEOINECFE D ETEL D S5 IEETEHAD
BITETHY, bPETREROMESENSET10E
BlEahs COREICIIIZ NOFLRIICLZITFE
HAREE, Z hLIREIC I3 - REREGEMR, iR FBRRAE AR,
IEERHER - TERME UEB LR EEARRIE, 335
ELEDHL2LRENSEMTEZENPFSN TS
(B1). BEENET, SEEME, DHEREORE, 43X
BORIBEEIAFENEISG L &HICHEML, TX MO
FUBRBESENT B ENRENA TS,
AYAHEA AYINA IN—IZB W T HAREIC L S INEHE
BEREICLY, ChEDEENIRELDS. ZD I &I,
ENDUEFEETRRHANAPEBAY BELY LYK
XHQOLDET#4BL . £/, BEEIC & - TIHEHEEERE
E(MZBERUERDIET), A& V- MBI EE LR
HTHZDHOD, 2h b IIEEREDFAENDEMNEF &
FELED-OMEINDZENZVWERDLN, ERAR
PHRAATEDEENSEEEEZL SN B,
1) BEEHEE

BEHREZESEEDIETY) - DIEE (hot flash), BEER
7, BE, HF VA EDOMEESRRER, BRAL, 1
47, WO OR5, LR, FIR, BEREL & DEHMH
BIEIR, & 5(0EEDER, BILEME, BE, #IEEIR, IRE



TEERRER G ESHLERERT 3.
2) BHHERIE
PAYNAN-TIIEERD EBHBREIE LI
TV ALEEE X704 FMEE BaHREaBEORIER &
LT, £ MEREEETICHE I BHNARIX s
CIREEICE VR B N H B 00 PIBREEE T ICFE
2 REDBERVICHLTIRIX bAS HTREE
HWENTHZEPRENTNS O
3) BEREE - VIEREE
IXbAFIEFEILXAFO0—)LXLDLOL X T
AO—JLEETEE, HDLOL X T A—JLEEMI ¢,
EDAREEILICH U CHNHIRORIR 2/ 9 5. £/, DD

MERBL, PARBELEICRIBT I EPHONTEHY,

IXbATFCORZHDOEREDIIIERDZE
HREBEIh TS,
4) SRENBEEREE

I X bAS > IEERANREEE X0 M IM 7% 4 & BXAEREIZR <
EhrHy), ARER,PSOIX MO EFREED
BRI LMD TILY N % —FRREFHADEES b5
BEhTna'e,

Zh5DIIEEEEREZICS| MOV TEIZEIX
042l FERICZRICH D I EIC L2 EBMEORR
ERV)AYAHEP AYNAN—DQOLEEZB LT
BEALEETHZEEDLNS. MXFO1 KKRILEH
EFAVWABRRERICEIMEIEVDHOD, 2h5DE
BB DR FHE, FIAREE, & 5 (ICHRHMmPI
BEREL EDEMERARINP AR FEREIALERILE
ARTFMEE & OREM L ENREDLH VY, BATIED
HIEICLBDWICHEEF LWEEZ SN D,

3 LFEEAICLDIMEREREE

AYAHED LMD A BE (KT 2 BB DRSHRIR
H, 7IxILEF R E T 5{LFEEIGDOR/POID
REE%%. DORDEXBET, ¢ TISRBEIEMMETED
RKEEL>TWVWBZEDEZLW. ASCODHA KT 1>
TRPWABRBRICEIZERARRE) XA V2T X7, hE

BV, BV ARV, BE)VZT7/ VX750,

TBRICAHELTWB2D. LA LEDY S, ZORERF A
BEBOINEEEE, HIMZDOBDICEADZ VR T ER
MES5T, B2IIRT LIS, IEFRENSVIBEIC
ISOPEBEENEEEZ 2T THARBRERYD, HIkEHR
LI 3HARICE S R THAMRT M E N 37
BEEMSHHB. £7-, BERACEWTIED ABERICHE
IRPIBEE 7 B % COHARIC & 2 HRE DN, ERMEERT
PELBZELERBICANBILEN H 3.

{EFEAZE, P AR ICHIA R ER LS
PEROMEE & B ICRBINROFEREMEICHE
ERIZTT. 2D 18, (LFEEZICIZFRIIEY B L,
—BEOEHIID SERAREELZ 2D HB. — A,
FE1RBASROEF THIERH2ELEL TV 3 50faH
DIFH, AEFBEICL - TR 2B IIEFIDFELEIC
o TEEZEEZLNTWVWBY, TILFILLEITIZER
FADEEMLEFELRESI N TV1E .

T AEFEACL > TRBFZE LR 3 HIFTRIPER
X/ NFLRIBBDIER - & - T, BIAINBED T — I h 5%
HEPFEAN DI RB ORI DEE 2B > TWd EEZ
5 h T3 anti-Mullerian hormone (AMH) D4k H 1
HlEhB0, FEBRIBEOT—ILE#BE 8, BRI
& (POI) MEREL B EVIIIFD [BAREEH
(burn-out theory) | (B13) biRIEEhTW32P 20

1000 4 Radiation or chemotherapy

Q
o

2SD at any age

RIBINAEEL (x10-3)

K /Loss of folicles
p5 p95
1
BAfE

0 10 20 30 40 50 60
F#p (years)

p5=5th percentile. p50=median. p95=95th vpercentile

K2 [FiiPRaBomngsLOPABEICLSED
(3Cik [De Vos et al., 2010; Faddy et al.,
1992] £V))

Balanced
activation

activated PI3K
pathway

@ 2 RIPREDHD

@ Loss of
suppression
Ovarian Reserve

6 RENEORD

Activated
activation

AR IS 33 B I N DG 2L —  ORIEIRGE
B AALSAFRAIC KT 2RI L, BRI v — ¢
LR (AN

3  JFIREPKE Burn-out theory (3ZHk [Meirow et
al., 2010; Roness et al., 2013] &VJ)



fth, ¥E 4 DAL EZE TIEIPE KL ERBE ORRM L EM
MEDEE, K¥VILE L U IZLBPREMBEDRD X Mm
EREDRRIE, BMEX ML AL B TR NV XDFHEL
EDAHNZZXLEHEZSNTNEHD,

Zh5NDPOl, NEORIERILEw, (FHEHIRRS
B CAERET 2 %, HESIA OERBE D IE KIRRE L b EEIC
&3 ERRDER &4 3, BRILIRREDRIADR
fafi e RBLL TH 5T, SIREEDRRE £5HET 2 DIC
BEYIEIEEARW. Thbs, ERRPEREET —
2 (FSHE) TEAS A THWGEICHINEFHRENES
D—EHEEEZTTVBIEFMSNTNBE T,

4. A EEETR O EARBERT A

AYAHARXDODP ABE22ZET 2 LT, MiEFSH,
AMH $ £ OBIRDRBa$ & & 12 & 5 BREE FiaE o 57 (&
{EFRAIC £ B ONBEEEEE T OFE, (LFZEEED T +
O—7y7ELTHEREEZO N TWVWE D,

5. FFMRFORER

FEMET 2EI P AREBICNT 2EREBEFNR
ELTI, MIBICHTREXA—C2EEETZH0, BA
P ALK T 2:8FEE ART # HUOEEEBFRED
BIERTE BARDP ALK T 2 BEFABELEEIET SN
% (R4). JREEEREE 25| R THABBICHLT
3, PABEDRABRE L D DIIEADEE4EET 3
HOEETEHZ2HO0D, BEFETEVWIET > AT
BBENZHDIEFELEW. 22T, HPABEEDPOI
)27 % BAA TERODART 2 BV EEBFLREDR
HEELLLLfTOhNBLDIChE>TE .

1) IR (S24500) A4S

2012 FAARERBARZRORANTIE, HERDOK
4% (1/27) P4FE#BIERICL 2 FRT, 55, 73%
WIRERBHEIC LD TH D

KA, W= F—2RBEBEET B &, HUEGEREI D
ETCERECICHIEENHEEET S L, RETE
BMOBHIREN TH 5 2 &, FRIIPHIIFRICES S
HEVRIDPEFETDZE, X704 KKRILEARTE
MEE COHMFROLEMIEILII N TVENT &
HELPEBELTHTFSNS. L LENS, ARTIC
LB REEBTOREMN - BT IZHEL L /=514l
TH'), BEEICHT 2H A - EBEEICSVTDE—
BIRERW B0 L LAEND, KEETICH
V), £ REEROTRCFIEFDERHRE EHIET T
CERIFUDE U ETERHBNEMORA (B5) (CET

D ABERIDARTZ AU X5
7 (RHEN) RBERE
SRF CREAEON) HBHRE

SREEHBRIRRS
INREEZOET D55 BARIDAICH T 2RFER
BRBAHRIRS BARDATD
SRERE RN F STEERYIBRAMT
SREERL FEREBCHT BIRILEVER
SREMRREE (GnRHa) SRERSEICK T B BAINELIRR
Z DD FEFH Dz DBIRER
SRFiRMt
REER (FEZKR558)
BTEE

WA - EFRIRFRC Fo 4 B AL VRl AT OO E IR % T RE I 2 57

FHL 7=,

4  FTHOFZMEEFEORRK (ASCO HIKSA
> 2013 [Loren et al., 2013] KWK Z)

50%

ARG 12 D 1TRE
@ BB WES

40% - —

30% “M‘T—

™
20%
RN
10%
.

0.0% M-

20 25 30 35 40 45 50<

Fip (%)

BAERBANZRARTER

5 ART MR - 4R (RiEHEBHE)

DIEMIRHPEECHD Z EBRESF- B0,
2) BRFELE

REZFEINIL, RIS THEREE, BIBRIC L 242 - %
ZFRT VBN, FEEHIM, $5ICH T X{EEDESIC
K W2013FEHE DASCOD H A1 KF 14 > Tk
Medical Status % it®#E & R4 D Standard & L& fF
F5NBICES TV, Rl RS RRICHEENE
B RINCHEOBBOOX, EHFEY X 7EH2 DD,
RELMICHIETEDEPFIETH .
3) DR RLE

D ABERIOINEARR & FEREFL, PABRERIC
BERBETZHET, FlmeLTEN= M F—PFRE
THBZE, HIBRICLIPABRBDENEEET
DB HEVC E, ZHOBRBINRERET 2 &
TEHZ R ENFEITFSENS. 2004 FED Donnez 5
DIN—TICE B HRBANDEREEORE D LI,



#£1 GnRH 7OdZ=ZMCKBIPEFREICETIEKRARE
BN n " s I L RERE T
Diﬁgﬁ or ;ﬁlﬂﬂ:j‘é‘ ’(ﬁil:l:lllm )d‘% E{Zﬂjﬁ ﬁﬂ:')j'%T ﬁ‘/f v EI%?}%]EE ?&@Eﬁ%‘ggﬁmﬁ]
Blumenfeld & 4 5] 14 ~ 30" >/ Sl 111 JEZ HAE B 12 »H
Beck-Fruchter 5 4V H 1&?%%;2;?: 579 XK AR
Badaiwy & | 18~a0isE | 80 5 g I, 8o
OPTION) F FLiE 5 HAE B
FI2N L sl = Hﬁﬁﬁﬁy
PROMISE#* = 18 ~ 45k 7L 281 5 AU g 14
ZORO®*) & 45K LU FLE 60 v AR 6 s H
Munster 5 4 % 45 8 LI F LA 49 5 f%%%%;jg@, 24F.
Demeestere 5 47 &5 18 ~ 455% Y v Sfif 129 7 AR, FSHME 14F
e s . HAE B,
POEMS® % | s | 0 ?ﬁfgﬁﬁﬂtﬁf/ 135 5 KEHE, FSHIA. 214F.
AP 41veE U, E,
H=HEN H=05%EN
S=5 st ET=IEFvaat X E=XZIEM
2013FIICIEAARTHPOUEBICH T B2AREDICAH F2 [PA-EBEE|ICHTIHENERES 74—

ICLBHEFDMESINZICEY, BRAMOBHENLK
FVWHEMiTH B 1908 Lpr Ly s, BEATIR
T—2DNEBBOBAR A THY FERIH VT HEE
IEINBICESTHLT, BEMARDEEEEZAS N
TW3 '

4) GnRH7 J = X biC & 2 OB {RERAE %

ZDAHEIEW L DD randomized controlled study
PEBHARIITHOIATELLEOD®® EEWRERER
ERRR MR T 2®mE, ML TH Y (F1), ASCO
DHA K54 > ThexperimentalE Eh T3 |
PLENS, 2016FICHRKI N /=257 D ERKEMEL
BEEEMNRE LAENERER (POEMSHE) DOfER
IC& D&, iR & &5 /- A TERERE 7 51MM L /- R HARARR U
ZEBZIRICIA, BOFROAEFLZEWVD 1 2N
T hDHBERIPREN, missing datar’Eh -2
EREDMBRIBEEINTVWS HDOD, {LZEEFIDEM
BB READESE I N T 503
5) ERfMEE I 7r—LFavEV b

ZENLABRIIBEICE > TORENEFIREL D
ERDLNZY, EETAPHARELTH 355, BEIC
ESTDFREFERCERE LG TNIE R S V. K2
REZRLEDDEHETHIN A - £HEEEIT, & 5K I8E
Mt %z Big URREBEORM AN TWS. TN,
MEADBRKRAREEZES CEE SN [MATELD
EBETATHIZEEBARE LAAERXGRBEREE] &

LRAYEMIBWTERINEZIEE

- BAETROIFRDILAVE S §2) 22

- AEAEIRAT OB R
CBABHROENRDY 2o

AR 4 2 WESE R B
IEAPEIRAFIGEE Fo 1) B BLIEM 2k D) D 11
AEAVEIAF SN F0 1) B fa R
AEVERAF ISR DR

B TP AHIN DRI LT

- FERRE I

TR O, g, EHRR

BAWTERT I ENPHEINS, AYAHKHPAERE
WX TEPABREBEDI 74 —L KOt NRBIC
H1-V), BREINBIRETHEBO 2#KR21IRT.
6) A - £HEERICH T IEREEOEEH

M ABE EMEREEE, TR E VWO MEEEZD LT
PABEOEIEL I TIEBRTELEVEESNIZ .
2006 EMASCOPIREL =P ABEICE T 5EFM
BEOHA KSA4 L TIE, PABEICEWT, BE, £
SER W, fE - DEOEMEICEZ DT )T
EFMEREFEOEREEBEICRET I EOLEM
WCERUE F/ ChSeERT3-HICIEBER,
MR, BiEEBAEREEIEETCHDIEEZILSN

6 1,4,30,39,40)

2OV mhdrh, 2006 F(CIE K1 VEEE &+




DELEHATHOH TOPAEZEDTERMERFEX v b
7 — %, FertiPROTEKT #*von Wolff 5 (2 & - THEEE
Ih7 2007FICIEKET, NIHDE £ % T I
Woodruff 5 (2 & - T Oncofertility Consortium »*#B#%
Shi-. ChidfERS, £EEFZ L CEEOBICERE
THLTOMBEEMRT A EABEMEL, S5 ICEE
BERIER S X7 4, Z U TERY - BBERNEZMRE &
FOARER > TWVB O,

AARTIE, 2012F#BAKRSICE > THAD A - £hE
EEMTS (JSFP) #NPOEANE L TIALB LTSN,
2015 FICI3FS &> 7. JSFP TIE, A - £iEE
BICAT 34 G IEROEE, ERERESENORMHE, £
ENLEREEX Y N7 — 7 DEE, AMBEK, HE -
B, A1 K1 ERAEEBMHELTEHLTW
5. ZDISFPDOFEEND—IRE LT, 4 BIFZEETH
A - EEERICEAT I HEEHZEETILE LT [IREER
Hh - -EREEEXY bT7—7 (BREEFIV)] 235 E
Frz. ShICHEL S, BRERBANTHABEEICKH L TE
BLETS—RTH, PABEBDEG TAYAHKH
ABEICNT 2EEEEREFICHTIEEESE 2 VLE
ELTWBZENREIN, EEEEEERZIIHETD
QL2 PETERE THOBEZIEIFTHOILBLSIC
BoTWn34)

6. £&&H

WABEIZH T ZEH - BEOESIIEEDER
BERENICHEL, REPEFEEOQOLE WV OERE
ICHBEIPEIFOINDEDICESTETWDS. EYbIT
AYAHAH ABEICH T 28 E, MEHRERS, SF
HLBDREREL 2EEARBEE, THOREL
QOL 2 K% 1%L 5. FICERIVERS (POI) I3 EA M
NMEEL D, —h, FEEBDESICL - T, HABER
DIEZMEBFEORIRE PRI AIREE B V), P ABETID
BRHREEP LV EEMERBEINDILIICE-TET
W3, AEE T, PABREIC L 2IEMEEEERT & R, &
SICEARADHY A - EREEBDRIRICOVWTERL .

ZEX®

1) Lee SJ, Schover LR, Partridge AH, Patrizio P, Wallace
WH, Hagerty K, et al. : American Society of Clinical
Oncology recommendations on fertility preservation in
cancer patients. J Clin Oncol, 24 (18) : 2917-2931, 2006.

2) WHLIEE, TR, SN, BT, T HES, Al
DA, et al: ASCO2013 R My o - HEZPVEIRAFZ B S
BDRAARTABRE. SR, W, 25A - AR

4)

5)

6)

7)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

IR IRAE DB, pp275-281, BEHGSEIIE , 2013.
Ataman LM, Rodrigues JK, Marinho RM, Caetano JPJ,
Chehin MB, Alves da Motta EL, et al.: Creating a Global
Community of Practice for Oncofertility. J Global Oncol,
published online ahead 1-14, 2015.

Furui T, Takenaka M, Makino H, Terazawa K, Yamamoto
A, Morishige K : An evaluation of the Gifu Model in a trial
for a new regional oncofertility network in Japan, focusing
on its necessity and effects. Reprod Med Biol, First online,
08 August 1-7, 2015.

KT RIS B 5 A RE T 3 A2 iR AE S
BI92MDMA . SR, MRS, 25A - AGHER 2
MEIAF DL, pp 260-264, PRHSEHI , 2013.

Knauff EA, Eijkemans M]J, Lambalk CB, ten Kate-Booij
M]J, Hoek A, Beerendonk CC, et al.: Anti-Mullerian
hormone, inhibin B, and antral follicle count in young
women with ovarian failure. J Clin Endocrinol Metab, 94
(3) : 786-792, 2009.

TH—HE, EARBAN, KIS POL OJRKERmEE . FR
NERERE, 68 (9) : 844-849, 2014.

EHHZ HRT ICBUIR Z AN v E&MZ, hATa4
FARNVEZDDNS , pp 27-35, 475 %, 1999.

van Keep PA: The history and rationale of hormone
replacement therapy. Maturitas, 12:163-170, 1990.
Christiansen C, Christensen MS, Transbol I: Bone mass in
postmenopausal women after withdrawal of oestrogen/
gestagen replacement therapy. Lancet, 1 (8218) :459-461,
1981.

1A % ME 45 ML ER JE A 1 @ HfE B . Osteoporosis Japan,7
(1) :10-11, 1999.

IRFHIEE : R ERAOME (Sex) . RIVEVLERIR , 38:159-
165, 1990.

FWE © FVEHTFREORIAG - VAT - XA T4y
Mg, EOFER LY, IRWERERE (3 55E) | ER L
AFE, 79 (4) :435-440, 2012.

FEHIETS : @ ABHE D720 05 MERFED A . 43(7) :677-680,
1989.

[BER ), sz [E], &F%, KIWGE  BSAH A3 —
PR - DB MR T T —F THABRBEEFRBT K
FEbE, 2012

Reichman BS, Green KB. Breast cancer in young women:
effect of chemotherapy on ovarian function, fertility, and
birth defects. J] Natl Cancer Inst Monogr, (16) :125-129,
1994.

Grodstein F, Manson JE, Colditz GA, Willett WC, Speizer
FE, Stampfer MJ: A prospective, observational study of
postmenopausal hormone therapy and primary prevention
of cardiovascular disease. Ann Intern Med, 133 (12) :933-
941, 2000.

Maki PM: A systematic review of clinical trials of hormone
therapy on cognitive function: effects of age at initiation
and progestin use, Ann N Y Acad Sci, 1052:182-197, 2005.
Loren AW, Mangu PB, Beck LN, Brennan L, Magdalinski
AJ, Partridge AH, et al.: Fertility preservation for patients
with cancer: American Society of Clinical Oncology
clinical practice guideline update. J Clin Oncol, 31
(19) :2500-2510, 2013.



20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

Bar-Joseph H, Ben-Aharon I, Rizel S, Stemmer SM,
Tzabari M, Shalgi R: Doxorubicin-induced apoptosis in
germinal vesicle (GV) oocytes. Reprod Toxicol, 30(4) :566-
572, 2010.

Meirow D, Biederman H, Anderson RA, Wallace WH:
Toxicity of chemotherapy and radiation on female
reproduction. Clin Obstet Gynecol, 53 (4) :727-739, 2010.
Roness H, Gavish Z, Cohen Y, Meirow D: Ovarian follicle
burnout: a universal phenomenon? Cell Cycle, 12(20) :3245-
3246, 2013.

WIRRER, P ERS , SRR, AR BEFOA , AREE
—IR: [ S HOBR ] WEEH SN TS REIIHEA4 (POD) .
POI & 28 A AL 5 BRI, B R f3 A BE7E FE, 68 (9) :876-883,
2014.

Ben-Aharon I, Shalgi R: What lies behind chemotherapy-
induced ovarian toxicity? Reproduction, 144 (2) :153-163,
2012.

AR - AL X B T . Sk 1, AT #hi, ASA-
HE BB R S — I AR AT O B, RS , pp 42-51. 2013.
Wo JY, Viswanathan AN: Impact of radiotherapy on
fertility, pregnancy, and neonatal outcomes in female
cancer patients. Int ] Radiat Oncol Biol Phys, 73 (5) :1304-
1312, 2009.

Arnon J, Meirow D, Lewis-Roness H, Ornoy A: Genetic
and teratogenic effects of cancer treatments on gametes
and embryos. Hum Reprod Update, 7 (4) :394-403, 2001.
Goodwin PJ, Ennis M, Pritchard KI, Trudeau M, Hood N:
Risk of menopause during the first year after breast
cancer diagnosis. ] Clin Oncol, 17 (8) :2365-2370, 1999.
Letourneau JM, Ebbel EE, Katz PP, Oktay KH, McCulloch
CE, Ai WZ, et al.: Acute ovarian failure underestimates
age-specific reproductive impairment for young women
undergoing chemotherapy for cancer. Cancer, 118(7) :1933-
1939, 2012.

Roberts J, Ronn R, Tallon N, Holzer H: Fertility
preservation in reproductive-age women facing
gonadotoxic treatments. Curr Oncol, 22 (4) :2294-304,
2015.

HARERHm ANFF#4x . B8k - A NERES . ART A0 914~
B8k (7 —% 7 v ) http://plaza.umin.acjp/ jsog-art/,
(2016.1.27)

Donnez ], Dolmans MM, Demylle D, Jadoul P, Pirard C,
Squifflet J, et al.: Livebirth after orthotopic transplantation
of cryopreserved ovarian tissue. Lancet, 364 (9443) :1405-
1410, 2004.

Oktay K, Bedoschi G, Berkowitz K, Bronson R, Kashani B,
McGovern P, et al.: Fertility Preservation in Females with
Turner Syndrome: A Comprehensive Review and Practical
Guidelines. J Pediatr Adolesc Gynecol, 2015.

Suzuki N, Yoshioka N, Takae S, Sugishita Y, Tamura M,
Hashimoto S, et al.: Successful fertility preservation
following ovarian tissue vitrification in patients with
primary ovarian insufficiency. Hum Reprod, 30(3) :608-615,
2015.

Imai A, Furui T: Chemotherapy-induced female infertility
and protective action of gonadotropin-releasing hormone
analogues. ] Obstet Gynaecol, 27 (1) :20-24, 2007.

36)

37)

38)

39)

40)

41)

Imai A, Sugiyama M, Furui T, Tamaya T, Ohno T: Direct
protection by a gonadotropin-releasing hormone analog
from doxorubicin-induced granulosa cell damage. Gynecol
Obstet Invest, 63 (2) :102-106, 2007.

Moore HC, Unger JM, Phillips KA, Boyle F, Hitre E,
Porter D, et al.: Goserelin for ovarian protection during
breast-cancer adjuvant chemotherapy. N Engl J Med, 372
(10) :923-932, 2015.

Moore HCF, Unger JM, Phillips K-A, Boyle FM, Hitre E,
Porter DJ, et al.: Phase III trial (Prevention of Early
Menopause Study [POEMS]-SWOG S0230) of LHRH
analog during chemotherapy (CT) to reduce ovarian
failure in early-stage, hormone receptor-negative
breastcancer: An international Intergroup trial of SWOG,
IBCSG, ECOG, and CALGB (Alliance) . J Clin Oncol, 32
(18) :LBA505. 2014.

WIRRR, B, Mo BERD , SRR, AR UL HREE
—RB: HFEE DA - ARGHEE AR O B HE AR EIRESE A T L
ABFOZERE | 64 (8) :1033-1037, 2015.

BRI AL CODA - EFERFE DY LA L HARD A - £
TR e 2 OBE) . SR, TR, 23A - AFHIEE R
L2V IRAE DR |, pp250-259, FRERSE IR |, 2013.
Woodruff TK: The Oncofertility Consortium--addressing
fertility in young people with cancer. Nat Rev Clin Oncol, 7
(8) :466-475, 2010.



HARIVFZRMES Vol.19, No.2, 9-12, 2016

RiEETEFOBRLESRI—FT 1 2—4—

DS L= N b o= SV W [E 7 = N < 0o M 56 7)1 R 5 ol S 7 N
WEF &1, NI EAE, B ver, R B, AT M, S E KT P,

FCESE, AR, B ESE, N S, RE A,

TATZ7AZ75EZY =y 7 T 8100001 Ak WAk i e X K 1 TH 12 - 1

I GINEEES

HoWmmm e 6 - 7 B

BE:

TAFX—Z—EVWIHEMEREL 2. £ 515,

YR DEEE A (RONEHR - RIGRAEFIEEAEREIH) 7 K0 400 BIHADR IR, 3ANKEEL THE
, REEHREOEINICHEWEREZOEE L B
DEIICLY), EHICEERLERICHT 5 ARTHEBEADER IS TV LA TINF I v I XTLEAD
PEEDFEODN -, BMEEL2EE L TOAMBRICE A EREILELEZ EH S, REELT DR
BEVTHELSEBEGRET I EDDREICH SN ZOE, BMEELEFERSRARKTS &, PR
WIEEETBEPRMEB ZEN —BEREEA . ARTRBHOEMAERE VWO EKICIEIFY,
EREZORICEEELT E VO H AL FPI 2 HE S L 4R(IC, R TREEELEBOHRICTRI—
TFHRDIFEMDOBOHEE L, BIEELER & HfkDIE
BTHHRerEREMEELBRIZRHETEIF-—LELTRAEL -

F—T7—-K:IRI-T 4 32—4—, EBRELTEBFOMRL

B2 TOBERXBEREICEBETE L. Ly

1. 12CBIC

igETDE -2 £, BRIBF RN TET
0D EBEL, ZhICEDIW AT RMET 3
CETHD. 1978FENDA X U XIZH 1T 2 HAFDIE
SARREIRFEARRICIE, T v I RFEEIEF D Robert
Edwardst+»WhWw3d5KS hJ—T7—7 (SKE
B ERY L/ Thbb, SEHBIER (ART) I, TR
EEEFDX 2y TORNAICEN X Z— ML

ULd U, ARFRICH T2 ARTERBAHAIC IS, T REFEEPT
DRy 7EFEET, ARTICH TR THDEHRIE
DY LTV ZD%, ARTOEEN S E WIES
HHIEINT 3 ICONWERMEBOBRIENI KD S5 N, K

FREFDZAZ vy 7 THIMBEELIRE L 2. D& V),

AFRIC BT B T REFDORIL, EERIC L V) Eh NIFEE
TAEN PPN TS ARTICH T BEEE
BARESETOREICLVBERILINTHL SEHTFH
BBEL, ST REBIFEESLIERE U (E2ICHL
L7=EP9& LTHEIL S h, HSBICh =24 h [EIEE
BIPEREND LD IChH - /- EIEEFFICIL, Tt
BERBOEBIIPHD 2 EXBEBHEDZLMEDOFFEX
FERT2MmOERE, 7—2EE, Z U (ZeTELE
BahbOraEshs BEICHITEARTEENDE
MPEEEBEOERICHEICHICT 201213, FiEE
TEZEEEISEKTT 2 -ODANER (FEELTOA

BERNDPVEEL BN ZDERIBTH TG

AT, HRRICH T BIEETEBORBERIEDL S
FCHE UBAE "SR DT 1 x—4 =" OEFEEF
DISEN S,

2. REBELTEBZOBE (K1)

FHREELTERE, 1250 - $BFR%E - IVF - ICSI -
BRiE - mAE - R W o R DRETH B P, Th
5 DIEIEEH M ERT 2 DICE+0 G ERHIVE
Eh B ERE LT, R LEEEBY H ), Hl2 T

PR 3 FE B iy BT *4EE
. F—SAH ;“;;iﬁ
S e . (ERTR)
© ToSER Rt L resm

L&
& B&m ¢ IVF
& WaRE ® ICSI
& FiRRE & R
& RILEVERE & MR
®ET
# fif
- BRERE-A #BORE
- HR-EEBF RE BN

. HopH, BEE, TURRELY
- HER-UEEEE FTRROHE
» Bffi— R R B @ - Hohk

ZfF 20164E3 H 29 H /¥ 20164E5 H 9 H
TS A 3 e-mail [ tomazo_booy@yahoo.co.jp ]

1 BEEELTEBFBOBE



BETOEERDEPHESBZOREMICHEE RITTHEE
FRIEDERE, 7 L (REFCPROBERRICEEZE
THHIRPEMDEIE, S5 ITHRMDEE LR
5. ZLT, ChoORBEERINBHETOHRRTESD
FTIREL, BEAMTIISEL RN & & - IREEL D
BEuBIEn SRBEELORMADDTMES S UHE
LERLLD. ChoNEReLHE L T2 TOREE
BiffdEBE N TLS.

Z LT, 84 DIEEERM 217 2812 TR - 1

B BRI E VS DBREBEZ ENTE S,

COERET —AN—RICAHLES - BT B &
LEELEETEENDI DTH 5. COWMMEREE
WCIBRE 71— KNy IT B2 ET, ZTOHRDERFE /-
EFAMTOSHE - MIFICRITBZZ &N TES. £/, W9
EENE U T HAERFARZS P EE T3 UMINAD
BRARERDEGREBRIIVEAETH ), BRIRIATR CERAT
EITO 2 ETHRABTABABOEDIMERZ UM ZEAS » (I
TRIENTES. &5, ZEXT—Iay Il
MU ORHFDIFERE 13T 2EBTE2ETH
MEEXDIBEEEDLNILT y TIZEHF B 128, 3F54ES)
HREETICHVWTEELER LG STV,

AR, RIEETERE, FREICETMICHEEL
TWa. L LaNS, BETEHITREMDP T TV
ATV EE & RIEE T P ITV, T2, BEMS T
TWEMAEEXERFHEERMICEL TIIREEL
DRrELLY, ZREBPTOEFHINTADT -4
N—ZADbELEERIC—PBEEIATVWEIOHIR

E2LTVS. ZO& D ICRIEDHIEETEF X ZIRIC
bz EHIEL TW3.

3. ZRA—TF1x—4—RENDEE

EEE LRI, BERERE OB VAR D ARY
BEVLEE LS. B2ICHRROABRERROHER £ 15
BEX2y JTOREERL . £4, AEREAZITIEM
LTWa Y, REETOAREHEWEML TLAEL.
S50, MEETEEEB L THHD E LD AMERICE
TREEREELEE U, AREPRROEBINEE CAME
BBV L. DE, BRERFHICRE AR
BEPVSHVWKAYFET 5. ANBENRET S EE
BEEBICHS T2 EREMBEERMICERT 285 ((F
B) P& EBETCLEY, T—2DAS - £&5t- 8
eV RBERMOFMAMNENTLE . &£/, BF
BNRBY & L2 -OWIEEDOERBHE L <, B%E
DFHAEDHTAIT I ENTELL LB, ZThISHFVE
R 2 RMOUWE - HEVEPICH B &V D EBER
PELTLES. 22 THRR TR, EEELREDHEHR
R L THEEETRBFEMAMEL, ERIR L IEEZEORM
BERMEVBEETIEBLANDZ EED LT DD
22y 7ICBITTHIETHRBEELTRBOMGRILE
o7k D&V, MEETRBEEEELLTORHT
3 < EROBAEICIRY AU TF—LE LTI RER
EEITT B &L L (BREELTEBFOBRL).

ROF SRy ASTARI—T 14X —2—RFEEL

Jde 85

B =
KTHD. IR ELERIZ, ARTRZEO—T 7.
B L ABREFS LUREOZESF & L TORME
u AN n EERARESER
2500
SRa—F 4R —s—BiE
2000 7 WHLER Sy TEE l
1500 l
1000 -~
c-nlll llll I i B il
[ M ) N (e N (] [ N [ ] N L] N N (e
e 82 S22 EE8EE8RERRE
o = [\] w = wu [+2] ~J [+5] o o = (5] w =y
52555 5 %555 %25 5% %%
T T U U G G G G G G G G G G U G W

X2 LEREOAERBHBOEBLEEEILZ2YIOEE

10



4. ZRA—T 4 F—F—DIRE

FRI-—FT 1 2—2— %, BPINAMEB RN EET S
D RIEE T O NEEBELSNOIEHRERL &, ZiF
ICh7=3EBICMAERWEDEEHIES.
1)47TNVFvy - 5tid

FEELHIFERTILETOERICEVWTETIL
Frv7EERLTWS (B3). RFEGIER AT
BB (CIE, B ROy TR SNIGFIN S EBA L
RIET AR E ISR EE Y Ty TLT
WBDEIPHEFRBEMBOE=2—#HLICTKRI—
TAX—2—PHEBLETVF v IEITI. £/, &
DRRE X RS R EEALIE S L NICSIBE A E RO —F 0
X—2— IR EBETOERICUB LIEELTH SREL
N3~ GIERMEEEICFEERT D2 TIRE L, EFED
FEELOFHHEEMSR AV TEHESE L (RHT
5. & 52, RO AERE 1 &1L, REEBE L DA T
WF 1y 713 TRELSEBBIBOBEMP AT 1 HIL
A—T 1 x— 32— BEBFROBEEEEICTI. 2D
EOCETOEEEREELE IR -T2 —42—
DNRTTERL TWS.

2) F—4 AN - K&t

FIEBETEBEP SBONEBROANDS S UESD
FRIA-—T 12— 2—DEED—DTH 3. CDHEME
IBHRULIEEFD X2y 72 XREFEE L TERLT
W3 . %/ F-ZAACEVWTHELTSRI-F 1
F—2—RlLE-IIEFRNIEZ 2y THEDTETIL
Fryv I ETVHERICANTE. T—2ANIE, €T
BEZERIHTPLSANTIOTIEEL, BEHRIPEFES N
FBEEETEROPICUTILEALICANTEZET, WD
THETORERRESSVELEOETIRBET — %
N—XETHRTDIZENTES.

3) EBEHBAE L UHEE & OEH

BESINOEEICEVWTHIRI-—Frx—%2—I&

> FRERFFOHLR > BE#iE

> WAERE > BEERT

> W > ERfRnmE

> BTHEERT > BEERLOAFa_—

> FTRAELE A—moOEYEL

» EF7ILA=HA—ENE > BERBEOSE

» IVF > b~ O mEFEmM

> ICSI > BERD~OBERARA
> R > BEOBEE

> B0

B3 FTNFrvy - -RBBREXFEIIEH—E

BELFEEES. FEELTIIZOBBICEV TS
POFIEERMF 2 I3 EHEIT > TS0, i5big%E
BhohhnwZ ENrS, RESTRTOERIZEEER
BEICTOCEIIR#ETHS. L L, HeTIIEESEL
DFEICEICTIRA—T 2 —2—%2BELTHV, IK
A—FT A4 X —2—% N1 THE L THBREFICEREEE
TRZENTZEDR. /-, 7R —FT1x—42—1%, 27T
DFREELTOERETRRAEZIBET S Z &ICLY, F
PWREETICROER EFE LR L CRIEEL
(BEERTZEEE HE- TV 3.

F /s BB EOEEICHVTHRKES, REELH
(BORGeHATRBHEEEZTO>OTIEEL, FK
A—FT14x—2—%N L TUEREHET 52 & THEB
ZLDEHZEMBICITo>TVS.

4) % OERERE

ZDMDOIEHREEE LT, BEENDBHERDOIHRICH
T 21EHRXC ARTAEDIFEER, & 5ICIFART TF.
BFEEDOFEREEDBIRAI—TFT1+x—2—1EE%E
BHoTW3. %574, BAERBAMZSHIEST S
UMIN N\ DERRFER DB F 0 RERTFROERARE
IE EREMEEL EEZCDIEREEIEENS.

5) RSB O /- 8 O EfE

RRIERIFOREDEE P s AR DO £, JHEHA T X
J—IVRRE N — YO, BRERRE ERIEERMO
O DEBEBFOD—BHTRI-—FT 1 2 —2 -1,
6)FEXE

BEEXID, KEANDESR, BREELTOFRSIMEDX
T2 IVEBSSLUVHRFE SV EMEXEED T
RI-T1%—2—-DEEITH 3.

5. RSB TR BHRLOFFM

1)RVLA

REEE LA ICSI X RIERAE & W - ZF PRI +5
(BB AEZ 2 £ 5 ICh W25 T 2EI R <
F - RAMSEE R OMEIER LD 72 0 DR B 5
IC+DGEFEEEA 5. EROFMEFMIE, SHR3—
T4 x—2—PEEE L RHLE2DFERFERD
BRALIT->TWS. £/, KEELRLTHIEEICET S
BA2hBERXBETOBS OB ABRKMRDEE %L
THBBBERTE D10, PEVCABROKREELTH
BHOBKMEDERITIEEE &), 2 LBABEDEMN
MU ERASPICTRIENTZEDLDICH - /-
S5, FEETHMOGE, EBNOEBI A
ENRAERIICH V) T — 2 AN PMEBE & DEH &
Wo ZEZEFENEBEAE LEWIEELRPEDIC

11



HBEREINDD, SHRO—FT 1 F— 2 —IEHRNIE
ARy T EF—LEHO I ETETDRETER . &
VEFRICET IR ENTED LI ICK - 1=
2)50 s
Wk, RIEBET P T TV AERESRI—T 1 2 —
2—PHED ETHREELTHIERT IEEIERI N
37-8%, FRIEETE L TOREEAPETLTLE DA
BEMEDBREIND. T/, TR —T 1 2 — 2 —¥FIL,
%ﬁ%iﬁﬁtﬁtU ThZThOEBIVELNESR
BT EPRETTHMLENE VD RICEED
'Jég’(ﬁ)é.

6. EEBEEXZVIDHEB

FiEE T ERBRILICHE OB EENET E2BLETAN
CHANEREELICE, ZRI-FT 1 2—2—%¥E5E0
e TOEEFERBREEEIITWVWS. DF V),
xR EETERIRERIEELD, SKRI-F 1% —
2—¥BFRFIRI-F 12 —F2—F 1~ I3BERULEX
2y 7D, ZFNZhDIEEDH & TEETLHFDEL%
MIEBEBTEBLOICHETS. £/, ZR—FT 13—
2—DHEFHEIL, 4 TIVF 1 v TEFHEX T DMDETE
FBAMEICFIvILTHLL, MEEPRI - -A
X MLTHS DT (BEFHE) (C&WBHDR
REFMVEEDDMIZFR EICEDHS. ZDLDICTHRI—
Fa4x—2—F, BITECESDESE MM N,
EEFHMATARRICEDIP NS -HEBICKHT 2 EHE
DRI B,

7. BEBEEAZyIEOBEREFEERH—

BEEINICI DOBEEEREL TW3 718,
BHREE S SLUOBERNHKE—DbEEE LS.

1) B8RSR

BH, SBR2 QDEAH T 7L X EFHE, 8D S
TP LATIT BORT D 2 — VBB IREEIC
BIIIAREEBOEZEETO>. BOHA T 7L XTI
FREBORNDOBEDPE BRIV 2EF OF MM
RBEEETH. £/, BE - EEF - KAtV 42y
7@@%%@%%;L,M%;<7¢$%#ﬁié;7
ICFEPBHDX Ry TDENE 2 FERT

EBAD

2)BRH—

12 ACTEBEEI 2y JDO2FZHEERSE, B
BAERE - 127> MRE - URIKRIGHETD
a) B PR B AR RS

SEDEBEE R CIEIRE - REXE - SIREIRE - 245

12

R DEREDT -2 2 E5T L, BEROBIEEEEET
2%y JEBTRETT 5. 72, ICSICRERIERARNIE,
Y& T EREEIEE DEANBAE D RIHEICEST U, 1B A DI L
NIVDIREBIETRE LANILDERFH—(1T-> TV 3.
b1 o7y MRE

1y BEICEZEEI VT NOREETS. 12
FUMIREYAICEEEI 2y J2EICEAMT 37,
RSB TCHO THRET I ETHREBIEE LTOE
B#H—%T-oTWwWa. L2 L, REEWKX T3V -
Ny FDEOLEBEDERAFERAILT 22 & E
LAY TFohELTHREINBHHIL, BFE10~
04REEEDLEVDOIIERIRS B.
c) ) Ry kg

BEEIZy TLEIC) R 7ROBHESEEEL TV
3. )R 7FRENG, BETERICSWTEEI L3 EKRA
FRRES, BT PTEEVWHERICES
I TN EEBEMOT I AGHUE, BAETS
CEEBFELABIELT, [S{E->TVBEENfE
IZ<W], [TIFEDMNBEEE LAV RW] 4 E, L
ERABRERDODNBZEHZEEND Y, FEHXKECS
T2 RERBID 1 DELTEREGNA > v EDEEBIC
HbHD3LE, eV - Ny FEFHDEICIZETFDHDOR
RERTEIRIRENSFEETIESINTVWE. DFV), &F
HDARELITEICIREE LWRELDDNEEGHRT D
FERELTURIRBEEERL Y, 12072 b
RALEICERD B EE A B, FRFI200FD ) X VEE & 1%
FEUEETEX2y JEOBERHE—EXK->TV3.

8. HHYJIC

W T (IR E 255 & 3407 - 7035 - SAEEEIE - 158
WMIBDOAEFICHAMMEL, ZhZhICEVWEFIEERE - /-
MiETHIREELT - SAOD—T 1 32— 42— - 15HUIE
22y TEBRBTDIET, YRNDEBETH I [ ZEeLE
BEMELER] 21 RHT23F—LELTHEEEXZ Y
TEEE L ZRI—T 1 2—2—13, ERICERIEF
FOBREISTHREVY, FREEL ERRICEBZREICNH
TEEHESV. FEST P EPRINTOB LD 281288
HhT23L£5C, FRA-F 1 2—2—3EBICEAT M
BOBECHRELISHRERE, S5ICREBBORELE
MEEAETT28NEME LERSETWVWE. 2D &
I ICHEE LTI EFERICER T E IRIERF) CIEET
DL - BENDELICEHZTOT v 3 FIVTHD
FRI=T 1 2 —F2—EVWDBIED, SEDARTHEED
ABB—=—RELVLTHNEDITSNBEZEEFL /20,



HARIVF 22358 Vol.19, No.2, 13-16, 2016

BEBEERLEICHTIZREARY FNT—-7DEEM
[LBEDBREA % Y b7 — 7 DR
s FEIE 5 ki

Wy A A A7) =y 7 T 6500021 SRR = B0 11-2 ZEe s b7V TR

®E:

HEDENEDARTHIDIER E L TARELEH T2 2 &N TES. ARTHERN ARIEL
TRZEILWELDX Yy " HZD, —ATEREBROEFAIVRBEE LD URTE, EFHILTET
FANA—H—%EBELERY NT— VR BETEIZETINONBBEMATIHAAETH>TE L.
ZORRE, BEDAHLESTXZ Yy TOBREFALELTWS. £/, 2 v b7 — U DIBEICHES BEIER
DEFLICE > TARTICHE O BHETEREGERNDT7 I INBEELY, HBERWIC—AVEYDEE
DRBEIZIEL /=& V) DO WABERETEDILIICE A EEZERL TWVWAS.
F—TJ—K:IART, EFHIT, 771V A—H—, BEERLE

=

T ESEATEMHEBIER (ART) 20 E L¢3 EBEDHE
CHEFEY, BEPETERINDZARTORSHHS LU
ARTDRERLEAET 2R IEFE4EBML THY), BARER
BARFES B - BEZEEREICLn T 2013F
EILsd32HIPEOHER,029,816 A2 L,

il

42,554 A%, ARTICTHE L EPRES N TS,

Tabb, HPETE24RICTENIARTICE > THE
LTWBZEllh S ZD—AT, ZHEDART EiE
$RMEEXEIZ 2009 F (606 & E— 7 £ A /-1 (&
CCHFRMERICH V), 2012 F(213 589MEY & & -
TW3. 2D &, —hEk®H 7=4) O ART BHAE P HEX
LTWBZEeMEE-THY), FE700FHALILEDE

BEEBT 2N 100K EEBA B ISV > TWS.
D& DI, ARTHERDARBRIEN A E DI T H 5.

ARTHEEX DRFARALIC F IR DEY) X 1) v FHKE
WEBDLIBY, TAUY bbHB. £7, XUy bE
LT, BEOEMI» ST MHl28< 2 ETRBZRD
TEEDIAILJICEDETARETE DS, (B4
HICFERBEAROIER O H D), X2 v TR UIEERE

LTENBVWLRNILDEBZRHTETEZILOICHDE

FREM - HMEDHSE/XTCHFE - X ILOLAN
W7y THBREEEDE, BHOERM - X2y 7H—
ADBEDABECEALZ L OICE B D ZEMICARE
FiERNTEDZE, KRFON—F - VT EfEaX
TUE 2 EHTBIENTEBETHAI. TD—
BT, TAVy hELTE, BLDRE2Y THFF—LA

ZAF 20164E3 A 31 H /58 20164E5 23 H
ELEE A M e-mail [ shiotani@hanabusaclinic.com ]

T— Ve BATREICHZBIEDLSRAZ Yy TETD
BHREAHIARET I EALEBEICNERESAT
LES>EPBRZEINS. LeH->T, ARTHEED KM
BIELTHEHBEICRINIBHETH S DHICIFK
FEADX) v FEFKRLDD, ZTOTF AUy bERR
LTEERBEEZRLEEEIEHNEETHY, TD
OHICRREBEEEFEREX 2y TRTHETEZ Sy b
V-V EBEIBOTEREEZLD. ARX TR, FFH
5,000 EDEHRIEEEL TVWEHHRED R v b7 —
THBEODERE T L 2w,

LUBRDAX A v 7EER

E1(C2015F 9 RENURNX & v JERER & 7~
U7 ERT20 % (B8 154, IEEESR) 2h D& LT,
EEERPI 332, BHELRFI24 2, BFELFI31 B, REE
FA68, X T 1 HIT R4 (E#EBF)SBFI31 8,
hot) L JEM3%, AEI—T 1 % — % —EBF18
B, MEEEIBM (HAME) 42, MERREIFISH,
EEP96 %, S5 1086, #3175 DX &2 v 7 To&E
ICH#A TWD. 2 ISR L3RI L 72 10 DERPT A
ITNZThOESEEREBELLEDY S, —A—ADEEDA
BICEES L TVW3. BEFIICI3, &/N\38, ZAI3ZIEZD
22y 7B LTHY, BEDEEEEZ-DICIE
HEPINZX 2y JECORBREENEELRECHD
EREI>ETHHEVY, BFIBETOERERIFESIC
EELFEEEATVS.

13



g

!
. 334
i
()] ® il
° u#
2015.987F Egﬂi
204
HeER AFAHIL
B T AR
% hro ) 314

T ERY
3%

B 1

LBROXY M- 7REODERETRTHED

R2ICYURED2y T — AR ERL 7. HEED
2y RT=TDFDIEEFHINTET7AILA—H—
THY), ThdxkA4 X =L L1131 BEDIHERDIRE
AZFICEBEShXy NT— U P BEINTVS. E
FHILTFELTE, YXAFL0— KD RACCO %, &
FLET MIIBAEMSZEEY 7 FORCAZHRAL
TW3, YURHPBEFHILTICKO DI ETIIRTE

HREDRAZ Yy TEBR (R4 XXV =y 7 2015.9)

MTHB. BEPICVATLAIYLTESL2G52ED
HNELBEERRICKEEZTEICLED. TDOR,
RACCO IZ#RRLIE T TIC5ENI BB L =P HEL T
w3,

2y RNT—IBEICBTBT7AIA—DH—DIEE

ARTICEWTIF—AVEYDEFICODHfFITSN S
IERPEHTHDOEKRERY, PDOUTILEALLIZZ

BFhLT

SHTEs
: ‘ SRATLO—Fi

@link® *— JLBEUAH L
WebF#)

FileMaker

2 HROxyI—-7EXE

14



NSDFRICT 7L RTIRLEICEBSWBFEI DL
BV BIAISER, REE, RIVECRET—Z, B
BRET— %, HIIFRABEOAR, BEDHINGREE
(ST BRIG, Z LT, #&F SiF SHEIRICET 515E
ETCRETEZTF—42, GELRE. ZhbDTF—2IEdHB
AAEBUEEERTAL EHICEFHILTISEYICE
BINBIREZEDHDTHB. T, X2y INBEFHILT
ZBU CARTICE DD BEEBRICUTILEZA LIZT
TEZULDPDEBLXTVHAEI D, EWVWDEBLTL
HZITIREW. ZHZHARTICHEELAABEFHILT
EHEIPEICIIEVONBRERTHS. 22T, YRTIHE
FHLTISEY GRBERBESSVLET NEERT S
=HDY—ILE L TAER, ARTICEIZBEHTH
DEARGIEREBIEULRHRIBZ IV IIELT, 7740
WA —H—&FALTWS. B7E, T77AIA—H—T
W6 RAAUEDTF— a2 EBINTWED, —AVEV)
DTF=BZ DT 7 EXIBHTHEZTH ), A, =6
PRI DIEREFICR P ELEWVNY —ILELE ST WS,

E3ICURD T 7 A ILA —H—BEED—EERL 7.

2011 FE48, 7714V A—H—ERARBERD L WVE
D7F—2EREAEE, FHRIFEFEBL 1201555
BOF—4BEEEmEZ RIEXTWALZEZZV. —EE
TEEINTWIBHRENSKIBICEZ TR 2 EILSH
[OEWAELEWTBRERD. 774 A —H—F1—

Y—A22-T1—-ADIEE, EEIPBZ THIRD
BETHY, BRRTHEALRE, EEOREER AT
LT, BICEBEICASEABRNBE T AT LEESR
WR U TEBERTH 3.
RAICEKBEDORRETOERADHERL /- BRERE
ICIREZZ2—P48, BIBATEREINTWVWS. ZL
TZhZFhOE=42—13, EEEFHITH, EM7 7
AIWA—H—R, 75—UVBFHNTH 77—077
AIWA—H—RHELTERINTWS.

HED %Y NT—TDIEHY)

CCTHHI—E, RM2EsBLTWELEEEWEF
ANTFETFANA—h—khibELiExy NT—7
I3, ZRGENDHEZRICERL THY, £SICERDOR Y
RT—VEBEL T3,

TT, BEECHHBINEIT—2TH5.50F B
T, ZEMHLPSBONDIT—ZBEICEKRTHZN, 2
hWoDT—22X2y IPHETE2E, 2L T, B
DT —BICAL=—XICTIJEXTERZEIBHTE
BELBFETHS. £/, ARTEZZIHAEEICZCASD
1B & EYICIRMT 5 2 & FEE & DSHERERIBEIC
IHFTZEETEEV. YR T, EEFTiiZand
F—2DEFELTHF T 744 —H—IC5C8REh 3.

T7ANA=—A—A—HF -2 -T2 1 ADBE EENBRE THIRIEBTH Y, SR THHEALIE,
EREDBEEBEATLT, BICBEICAEABNBBATY AT LEESE, ARLULEIT TS

il THid (iR L R B EET BN
m 721488) AT VIR 61N WORR aMDM  TRE  FRENR
W[A[H ] -
S ";’“E“” wp e 1 [T ] -
= e alnlaCialinl]
2y ® 0T W
IR b I e
w | Ja[ENEE] M| [men| WS wndh maidpe w |
- LIELLLE [N & C T = |
= & " = " Lo | o (v e | ]
& o - T ST i3 B
“ W . g - ﬁl
LB _ TENEAMI-N g ax-x s -
T 0
V
©
I 5
i REaY OuL OfE OnE ¥ I ][
uiz Azay OnL OO Ol
2 Rz4lL 084 OO OnE Al ) beFtd -
» AzaY 0oL 049 Ond
o v ool o o wet B wa =
1- 23y OnL 048 Ol
ety B2y %L OF Ond
- REMY 0oL O Ond
i RXRY 6L OO ONE
" Axay OnL OO Ol
AzaY 04l OM Ond
RERY OOl O Ond
=AY OEL OAY Ond
RERY OTL 0A% ONE
REAY OUL 069 Cnd
B2k ORl OA% ORE %
.
azay ony ofg ong | . ]
RTAY 6L O8% ONE R
g ax3y 8L OO Ol
- RzhY 0L 09 Ond =

] =1 ]

K3 ZBEDT7AIVA—H—

15



]
TrAILA—hH—

= A
BFHILT

95—V R
AN A—H—

97—0 R
BFHLT

X4 BEECOXREOER

CDT—2BRAICH B 1B EDEHERTI TILEA LA
ICHBINBZEICED. %/, A LT TRAEETT
BEEToLROEKRb Ry NT—-TJTHELL, 2
EECEEICHETI LN TZ 2. EEEHE, KIEE
PHEBHEICAVWSEET « v Yo, BRIRNES, HBR
RERAF1—-—TRETT 7AW A—D—LICRREH
ZEEON—O—FETICL{EBRBRT DI VAT LEE
ALTWB. ZDIYZXTFLICE, BF 7144 8D
[ARTEUV)BARGLESY X7 L] AL TWS. v 2N

T—Il&BFETINFyv Vbt L TERL TWVWS Y,

BVSEABIEE WO ERED S BRDBHIPERICEE -
22 EEVWD ETHEL.

ARTICHEWTIRBEAZETI2RKRERILECKRE
T2 EBENICHBETIVLENHB. HRTIE, BRAIC
2& % % Rochett® Cobas e 411 #{FRHL T, TX k
STF—I, a4 XFAY, FSH, LH, hCGDAEIE
EfT-oTW3. COBEBEIESICETFANLTDOHE
S5TT7AIA—H—ICHE)AThHEBIN S,

BERMBIREDAL 5T, XIEEREELHA W
FEINEETLRE, TEEREEGRT —2bT771)L
A=—H—ICTHEINDS. ZTORE, Zh5DEEKRT—
AANDT T AVFEBICBRSEL ) A L—XBEREIC
DEN TS,

BEBEERLEICRPEEVDIE, FHEROERE
TH5 MERBEOERSEREEEE2D L, BEX
OB BEBZEMBTIZZEIIBRETIEAWV. L L,
FHEEEEHTEDICBA L TWEERE b
B EWEELIEREEEZTWVWA . HRETIE, 71
SATLELTTYy NI IFHO AT LEEFHIL
FEEEIY, FAEEICREFHINT EEEL 2B

16

HREEREARET S LT, BEESOEBOERE
H->Tw3.

zZ =

URTI, EFHINTETFAIVA—H—%RDIC
BATHRARY N7 -V 5BELE. DRy NT—
72T, BHAANZ L CHPIEOBEREEN AL —X
EhY), SWRVERERETZIHHINE -2 L
EERLTWS. /-, BEGSHEOER =5t
BEOEHBIR AN TWS. E5(21E, T71)L
*—H—DEANCL > TARTICHEIBHETE KL A
BERADT 7 EZANBRE EL S ER, RETFT—4%
BEDBET—25SEICLTLI—ANVENDEE
DRRIZIS U 7=, THMHPVRWAEHRE, L) 2H#
PWABERETERLIICHY, 2Dz &Ry b
T—IBEORLEELRRTH D EEZTVS.

I

AN DARIF2015FOFICBEATHESI L E L
E18EBAKRIVFERFMES / REKT 7 ) 409
AMERICTHEBSETCVWELZE L ERATEE LD
ODTT. BEOERESEA T LEVWELE, KT
SROFKHBELLEL S5 VICHARRBEERICEL S
LU EFET.

XM

1) PR 26 EBEMERZE B & 8 - AN R E U (2013 493
DIRINZHG - IRFEHIAE O IRIR I AT L OF 2015 4 7 12 d
BB, FRRAWKEM) HERES, 67:2077-
2121,2015.



HARIVF 22358 Vol.19, No.2, 17-22, 2016

ECi&F - BEDERHS & #nk T DERRIVERE
ANHISE 58, #F LT, SR R, HIh TTT, SR WEE, RELEH, R I

T77TA4)T A7) =y R0 T 150-0011 HREREA XA 3-13-11-1 B

BE:

RREBRAOBINCHEY, SEL ENEATHK, BIBFEBETIEFAIEMLTVS. LA L
B SR ERRIMIET Z EICEWVIBERHE BWEA VWS U X TDORBEMIPEL 5. BX 51T
REICIE, WADEEX 2y 7 EBRICDOWTER L 2D, 4 LR AICHETE 3 2 L ERlRE
U, Miess " BB IES L, FIEREA L BORE, BXOFHEMICOWTEREEXETILELN H 3. 8
EEEICOWTIE, MWIRWEEZAL, PlEEL SBEFINEFICRRTIIENLEF LV KIBICHLT
FRRICHEDI VR, I SICBRICEADIHEDIBE, HRICOVWTIEYESE» —VIOETFEZELLLEV
SZEEFPALAED ATEBEEMERT I ENLEE L. SHEARTHEEDESE, ARTEEOFIEICHF
IR N DEBEPARELERFO—FNEEL EHLZEE L (RS ERLICKEBE I DLW TOHRAY
ZaTIDER, VAT L, 2y NT— T DIBENSLEEND.

F—7— N BEREE, FERBME, T4 > /38—

&

2013 FEEDHAERBARZSHREICELD EHY
EDARTIC & 5 HERD70% 87 RERETEHEIC &
BEIETCH 5 . IRRRERIMTOESIC & 2 FRETEENE
BEEMCEY, GREXHZEHFOESE TR, BEBT0%
BEFLTIRBH»EML WS, —/H T, BEBF%
RAEBZREZIP5—BERYE L TERICEXT 2
ZEIZIBDICEDIBE, MKk, HDWVIEEEZ &
Wo DX %#EMIEBZ EIZh D, AFARTIE—

il

PERDHEER TR ESTha T 5 2 ENEE LV, REGHK,

EIBFORBEERD SN-IEE, FIRELHEE T T DFE
WCIET 32 EHARTHXDER LY DDH 5. KB

TIRYURICH T IEBETFEEDIRRE, ZDRIESICD
WTHRET Y 2.
MRELUOFE

1) B& SUVEBRBFBEICAVSIHEM

BHs L UEBFOBEICIE RSy /IN=PHWS
h3. KI42yIN—3NERIRARBREFMATED
BEICE->THY, 2EBEOKRZILBERDL O L
HDOWIRTH 2 (BFE1) . ARMISKER D EZELE
W, Enxh DREDREILIHN D & EHICKELT
HH 3. UL TIEVoyageur?2 (FMRBREE3.5KG, Air
Liquide) Z{EHL TW3. K4 2 vIN— |32 ED%
(B)» 5Bl s h, REECIEREERZRINT 29EH

ZAf 20164F4 H7H /2 20164E5H19H

THEE NHE 3 e-mail [ fet@fert-tokyo.jp ]

KEINTWS. ZO1-HFHBPEHAE L THREERDY
THIND Z EIFEW.
BRAEBRFTEROENEREE X+ X2 —KR T
-196C, & LEB-175CICEESIN TV 3. BEPKZ
WAP EEBBRERRET 39, BXOEEM, *F5E
BThIECORZINREEEZLD. —EREHFEfull i
RAEBRCRIETNISEREN 1 BRI HIESh 5.
2) YBRICH T B EBEDFIE
FHLUBEBTFEERETOIBICIE1)BEFIES LU
i, BxXiE, BB TFOFM, FiEhAE B E IOV
THEFAIEYE &
DEHSLEIERESR
2) INy ¥ T LB
B 3)=WHL,
(FELVY) DERE 4)
I|RDEA 5) BREIC
MbadURy, BHEIC
DWTEERNDIREA
EEEE, ABEOZ
W) ICoWTRhE <
RB-RXEETILE
WH3. ZDEHICIE
ZANh, FVHLOD
FlgE, vZ1T7I)%E
TERL L, ZhiZh-T

H

o KH

FiE tEDZVED
H3. BE1 KIA429N—

17



18

U HEUDOFIE

BREEDITEEDLEICDOWT, BEHAS
S UZ T ANDEE DK IS ERH, BEDFF
MICOVWTOERIEIERE THIRBELHET
TOVED & 3. Ri&HE, ERARM, B, (£4
BEROFEMEHER T 2. BRICE-> T
PROH % FH\ = slow-coolingiZZ1T-> T\ %35
EbHHY), BANEBHEETOIEPVET
H3. b UIBFHFORERS VL5V, TS
AEEBUED, BEEEEADIENEEL
WV RHEBFICIE R4 Dy =RV ~Y =27
WERTTS.

1K, EBEFEROBOYURDOF T v Y
DX MERLUE Fhid, SEHEOERBICORNYE
WEODEH TV ZENWDETHD. HHDEE
EEEPREOBRICIRTT 2NFTIAAES LUV
BFABOBEEL IS L TAR Z5C L /PR
EEER, INICEELHBREBMRERG L
19 5.

2T ANDOFIE

ZUHANBBEREBKRDFIRTT THZH, 2
DiGE OBEFEDEERMAKEZILEL TH<
PENHS. S TR, ERFOBEEROE

WHEER D & DB IZEARBICE B/ LT3,

BEEXICRTA Dy NN=—DPEVGEICESHS D
CHBRREEXDIDENHZ. ZDHFEERTA
>y IN—ERVERPFAE, RAEHERIRIC DV TE
LAERZ 17NV ERTT 5. FEOERL TES
11Z < 1FZVDT, AIRET & NILERIIRE» 5 DE
BERNHOAE-—ZARTLTHLI. R2IIFIT
ANDEOF v )X MERL .
RIIEBEOREBEEZRLEZ. 77Uy Y
EHTLRBRICAE U ROHK, BERREDAR &
W Z2RFIRICOVWT, Uiz —IEF2E8aHLE
WEWDZEEBBEICL THLKDENH 3.

BIHBEDFIE

BHANDBE - Z I ANEROER E ALK
ICIRREIRTH 2P, 1) EREEREEDETE
(Fedex & EN—MREEFL £E S », BFIFA
ICERFRET 5, ZDBEERAL»END) 2) BF
BloU=Zy 7 EDHERE (EICRKEE) TOR,
N2 RICBETIVENF$H5. BEEEICSL -
TIELP B » SHYENEES TR IZK
35— MROETER EFMRICIYIRIISHEL
EEbHR42THY, BRLELS. —MRAVICI
ENHUEDEEZEI ZENFZVWEITHS

», BEIBBEARAAIRZLBTVWS. BAEEDE
&, EXOONRIPAE, OFFEREERE 0Ot
XaUTAFIyv I TXBEBIEVWZ EDIK
38, SEAE, @R ERF T (Zinspection LTH
552 ekiBEYTBINE, O - BMEFDFM
BLURERBEAEERE L BN EHET S
DENFH D BPFIEEICKET 255 1E0~®
ICDWTIEEBL TN BHBENZ WD, il
GERORBETCEERAAIS BN TEEL, RIiT
HRICESAC T —XbH 5. ZDIHFE IR
TEREMERL, BMICRHT2LEDH3. £
7=, BHDIBE, BERTR—MBELERET /N1 X
CHELUADPEVWGEDLH . RTIFEI
CryotopZEFHVWT WA DT, dtBEHENOEN~
ZaTNEZXNO-DYTILERGLTWS.

B R

1) YPRICH T 2 IEBENDEE

RACEHRICH T 2REBEMFHETR L . FREDER,
BEHICLD2HNBETH - 721, RICIZYRDIREESE
ESICE L 20, IBRRARDEREN E U 12728, fBEAD
BREHRBLAET— XX, AEBEBORREEIBETELR
WEBNER (1 R) R EDRBO SN £/, BIERFD
NIERBELSEDEL PR TCOBREELAL T BEH S
BH 5N
2) BBERICES T TEH

BEICZIANEIT 23140 5RBERTNTO
EHZEM U =55 % 1 FIFEER U 7. fEHIIE Washington
DCD7 )=y oH5Cryotopll THZ XbLFEFE S h /-
H#RZ 4 2(G1,G1,G2,G2+ &R:0) # A, R L /-
EZAHATRTORDPRBREREMICE - /- RRIE =%
FOREZETIRGEVD EHRIS WD, BERICHE
ULTWEKDICERICEEB U/EFTH - 7= (BHY
B CDARTIC THIRHEICE - /=),

T/, YURh 5BxEX L -RPREEAL DL S HENEWN
DSEGNM1 Bl o7 2D EZIEEFEL S LHRED 2
X THDEDHANPBERICH V), BFERREDERR
LEBEEBLTCOE LAWY ELAN A EABVER
MTIEBEL S TF v BN LRI RE UKD E
DPof"EDZET, $8Z5L by TERRIEDICHE
UREERITIEL, BELBIKEIFELEEZ L
PoleEZON- BRRTEKE - BB L EEIC,
ChSDERICOVTRGIHELEE CMBELEROE
RTHae, BEDEG D 5 DHICE ENF TELZDLH L
WGV, RETZODEI LEERIPBETCLE - 1285



é, HWB%@JEILX( BHFBICHHETHS. ZDD, K

ﬁﬁ%&-l—’ﬁﬁﬁa@?‘é%%ﬁ%ﬁ%ﬁ?é lEEBor.
3) BABRICE S RE

IF, BEifdFix
*® - WMAEREBRL T, W DHDRIES, BE
PEIOHI - E—IZ, BFEH,S, BRI Quality ZENFH- NILEOFDIEEEE DI
Management System Z& L, » D@EFICER I N TV BRFRTOANEENI XIS DETHY), i#f"‘t:'a'lf".%“tl
B2 EMEIFRERD SN B 2 N H 5. BAERR AR

x£1 BEXUJHLFIVIUXb

@
HRE2EV LB
T )Ltltﬁéﬂgﬁ; M—

WEs DO grg 0000 L s ;
W %P @ Dr J:ﬂt/-\b&mﬁ/un\mﬁ eg) No : ﬁﬁﬁ‘mﬂaﬁ“ﬂ:; 7#&1*6
W (RIEEDD 1 LATEEDRIZHA TS ? Jed No & RELEATLEDELIETT D

¥ #oiiLe il ¢ g 8y () P s EETELSTERCRE
W WEtE Hr 9T %ﬁﬁﬂlj 130
& ki - FF4 v o R UH L G Rl

V) SRS RITISRTEIEE - WT MR A R
oM 1703 | |

ke, 1995 mdr 4

Mg - W B A FOE ARG LR 20U =L g 3@
HABEOR A I+ S

wiA  2e¢0 £L A 3|
W (e - BB TN 2AGEE MRRKET S Lo iET
(GRFRA : BEH~ET, BRov—, 1i#li: 2V T 77 A MIA, T FE—HEE)
Fh— el bFREE THIEAR 1 (2 ) T 7 7 A AR | o E— 13 (R~
= A Yo T R~ IHEIT

i

Vi ONEHEE (RAER. oE— Lilid 7 V77 74 Mo, 5 F—RHEE)

o OWEENETENAE GEVRIWOICE : 1EERL, 7 )T 77 A cAd, 58— )

MG ﬁmllfﬁ%%ﬁlﬁiTZ:%éfﬁ?)\ﬁ%fxaﬂ, A ol T ARSI T

KA s —anfR L L VB FE

W DORFA oy RO BERRRICRTR (2 )7 774 Mo A, TSR

WRFA Sy A~ 3 BIHIE 0 ST 5, £< EThL, K54 v -0l lE il 5,

ROTHEAERE R L, BRAWET S, EEROBNERIT. 00k TH5,

EomLMA 20U E L AIRE Yo L8 . EEPIRD
BB 5455 Sl P3a3urt o 1B
M oA LS - LR VAR
¥ crmmms L MERAREE (55 FIAFaus i
N SRR R b Y 78

N SHPPARERIENE - T UORRT AR (TIRAL, B
BERL D BURS, iz H>BE
b DU - AT SAMEE  URRBLTHD 5, A LB/ AT
(GERRIEAR : W5~ TR E— 14 : EHE~)
HAISONEE (B AU TR ~%D, © K24 oS or BEE~IE)
W SRR (LEE, 2 E—AT )
¥ @ FF 1 2y — R B
S~
W OMAAEEAE GRDRIVOICE : 1BSE~ | a¥— 1@ERLT~)
W e BE TR LT L B,
FESERE S BAVICBERA AT TRLTH 5 S BANA) /352 ) =y 7 TFT 5

FEEE WISV aritAlT D

EE L -RB eSS BAEMEARZS

ZDEFEHTH D tb\a’(%é”&)“oh&w\ztb“
BV BRTEEL TWBHEDRERD  HY), ERRMNARIEETH51S00001 X Z hilH#

FRWEAEETEZEN KO SN B, @Eﬁﬂ’(“tiéﬂﬁ
IZISORREI#1BTH V), »DJIISARTICL B
— )X L, 507 O—-NIEIZEWEBAND  HBZ EH S, JISARTHA |~7«r/0)s§?iﬁﬁtﬁﬁaxa@
EDEEDBSE - TVWB. IBEETIC160] T, RXDBEEEE, FHRKv=17),
ZaTIVEEMFL, BEEOX I DRICFFAIIND
I3EAT S

ISON@E~

BTE H

19



FVERRICE ), ERFMICOFRBERK TCHBIET
QM ZEIFATE 3 LD IChB I e FLAZV.EBIIC  HY), ZORTEDLILREZLREEBPIZDNT,

x2

BEZ2IANFYIIRB

SRR - BeiRTF RITANK

T £ A B: EE-¥RE-Tof

- 1D . EEA . XKS
O 4B ® Dr &£TH5EDEEFATLEN? Yes No @ BEMCERTILS5ERTS
0 REXOD r LHEEHEFFATLDS? Yes No @ RERLTEEShEEERTS

O 2tAhB £ A B( )FPE HRE-REFBETFERCRH.

O &R #F - BF - Z@W
O WEAE BEELES - EERENMET S
HEROBEITBRET S
Ei8s -3 A B ( F#H Zi+tAhLB #B8 )
0 OXESE - RETHEICMTIRES
(RRERE : BEHA~ET. FRIE—, 18 : 77 77 A LITARTRES)
KN—BEORRELTRRFEE A (VUTFI7AAL~—BEE) . FRIE— 1§ (BEE~)

O QRABEES (F-BF. HFEE) BLURHNA
(RERE : BEHAET. £FaE—, 1 VU7 274 LIZARSHEE)
EN—RUSKRASLTERFAE 18 (PUFI7AL~—HEE)
KARAE—28 BER~ET. SHARIVFI7 A N~—HERE)

O QXBREFCER : #LY
(A : 27UT7 727 AL ANS R—BEE

FSAarvs/i—DRLHL
O @FF4 yA—mYEL AFEREICHET

2irAnya -3 A =]
HE0ZnR
O hLTEEHLEE
0O BHEOBMYHELIZDNT
PARF - BRAL-ERGERERALTHOMYE L. #H#
O s s RnEHR
O EMBARERFREE R
O SMAAREFEE|TA
OMTFARBRES|ICICA

HITNFxyy
HINLFus

BERLYRIMD, FIEMA S8R

O OXESE - ERFHRXICHMTIRES (EREE: ALTAH. RRaE— 18 BFH~)

O QFSEAESE (K- N7, M8 B EEUMERA-TREX

(RERE - hILTH. ERaE—2:F - BEH~. SHIE~ARE)
O ORARBREER - #EY (BHA: ALT~)
O REs—F X FHRNIBEFESRECHS, 26— AT~
HF fE RFERGTARREICEA (BRR—-C0N) . aE—: ALTA

F S 2 ws—DERTEEE

0O BRIZTHANTZLHIER
R

O BIZ@BA (FTAui— - ExH - 58 . FHO20HLFAEALER - 25~

TWBEOTHY, EEEEFEHR—F—L XDFEDOHI

I, EBBF P IRBERAE, S S ICEBFRELRE, K
PETREDSNTVWEWEREICAWShEZ L2 FR
TERWC ENWHD. EENTL B2 FOEFERET S
EVWLREDSRNIE, BADED - BRI T 24
REFZMHONZ0EMEI HB. £ -RITIEBH T
ART/AE%.2%(t, PGSEMRITL /R Ex L THMEL
THEAEWVD, EVWOIEVWEHOELH . s hi
E|Bk % PGS BRICEBANZEDZ Z EIFT TICELThh

20

TEBHIEE, IREZEDHBIEEEICTOVLEN &
3.

z 5

AE, ARTIR—PERIORRTCABEERBINZDD
THhh), I, BEEFERRINCBET S ERLTE
FLWIETREW. L2 LEDNS INTARTIES



ERE - BBRTF@ECETIRES

Frk &5 A B
T7FANVTAOVZVIER
RE MAR F B
*xEf )]
EEA 1]
T
TEL

EICRAEBELET.
BEOATH

LTHS

it

RELXMITROBFHECOVWTHAZRT, hEH~BET S

ERBERT - WFBLUZHBOBZ

O @X<hhIBEAOLEEZRBELET.

O #5LEERIGEPMEHNLES,
F—  BRLEFEIFARAEEEED. YBMALEL
HLOL, HETIHIH0ELET,

O @E0FE (EX2i - MRSt - Zothen
E) ICEALTE—Y., Bo0OBEICEVTITVET
XEPER BA~NOEELZEICEY . PTE/EL
HAHSIBESIUBMANFETEICLELE

d

T
\

o

2

o

WML, RRENER T IEBEELECH Y TILHY
RIBABIEICLB.

Bl 5 RATEA-BERDFRELE LT, T THuXE
HBWERFANEDBED 7 AT« OFHAN & 5.
HEICEERFRERE T3 LDICRIEFAREY 24
FRAERIEERATZ B L, A TNF v VEED I ER
FICHT BV VEERNIEERSIN TV D, 2B TS
BUhiE, Bzl 2 REOVLETH 5. ALHEEHIIE
ChIEZhDPBESDRBEICHOEENBLIZ LI B.
—BRBREZHTHIEVOHME LS, TEBLUS

CDIERERMT IDEN H 5. Uk h X T SFRIC
BPEICISU TREAE7TORNI—ILb B A, HED
HHITHEE - 232 -3 HOFERETNA X %E
AR L TW3. 2 ANMDOBRIEEANICHBED, 515
WMEBTT NI XEHEDRL, EEHVWEWT NI X TH
hEoIaL—2 32 8+RICf7oTW3B. £/, BRIC
FIERR O, 7L — KA ENZDIEERIRE DEETIT
B TWBIBEN H 2. ZDiHEIE—HKH, ERNLET
MEEICLDTL— FREZBEKBEITZZ EHVE
TH3.

21



x4 HRICBEITIBIEBEOERE
] WA
ER 291 E58t E 23tF E48F
HIBh WMAIEER
8, 58 291F i, B 27F
e TOB AL BiiFETURERD
REFZETBE (TM-ET&E) 4
RS0 BB 214
BEIE 114
? Surrogacy
s SBABA
= x3 KE x2
KE T5LR x2
TR EHE
ANA >~ £
:/>7j~£—)b :_-,__:/_5‘/'\
1UK &1 SUHR- &

RICTEEIE D RRBDIBIE, HIED ) X IHEL 7245
B INDENDEHAETRELEDPERETCE AW &
PH 3 FCHEBEDHPIESE TLVEEEE (KF%
) EAVWRHE, ZTOS1H 3 WV IZBURVEYED
IR, BB F OGN+ 2B L TVWAEVWLDICEL S
CENDH B, DWmiEEDIR, BN H - /=158 DI
DREDAFZERTENTH P, JIEFH, £KII» 55
B OFREET, KIBEHRZIZ Y IS DEHEER
THESNEREREFICRVNECEVEWVD DIEYERARD
BWwThsro.

BINXR T IO CEET BN TRE LD T, BE
VWOREERL NILE D Z EHH LWL, & IZERKDIEEK
PEThIL CORADEFRIEFEWN - EEWITERE
EHOTRLKREAIN? EEZDDIFERTEZS. %
D=HIZQMEET B2 E&FFAT 2 FERE LT, B
DFEIC & 3 HEEXE3E » ESHRE,ASRM DFEEXEETE &
BEDLANIVERETZHDELTEHAINhD LS50
TIELL,

EHPETIE5001EWVARTHEE D TFE L TH Y, ART
FeRZBASEIC 1 5 RO A DR E V- - BREDE
BRICEZIAD TV 3. & 5 ICKREEK TORIEHN
ERBEDEI) 5. 2DL ) KigE R %I h 348
BHPEBICZL LD ENTFERENE. ZDLOLE
BHICH L TS HRFELANNLTOHIEREI DEEEZ
S5h, BaRICDOWTOHB~Y = 2 7IVDOIERK, HEEXED
Yy NT—VIBELEEERTTIVEN HDEEZLD
hi-.

i

SEEI1SEARIVFERICTRROEESEE5Z TV
ErEEE UAARESRE, EROFTESR) WX
FLAEIVZy IRYBERGHEFXAELSVIC=

22

EEREEEERE L 2 — HEEFTRPRELEICEH

NEERLET.

2 Z X #
1) Pk 26 FEMMERS Bk - A NRRESEE
(2013 4F53 DARAVZ RS - IEREARE: O R 92 i i 8 £ OF 2015
BT AICBIR B S) HERLE 67 9% http/
WWW.JSOZ.01.jp



Current topics [ARTICH(F 5 RIRIREEESFRDEE 4 — ARTOEERER L ICDIFEHSH — ]

FHRIREZREMIEDILISED S — IR RERE & Tk

P n— B
gﬁéﬁﬁ 1985%F 58
EdtRRaTENAY) 990F10A
1992%F 7R
1994% 7R
1995% 1H
1998%F 1R

FEERFEPEEEER
RRUFEMKZAZBAEREAR
RRARZEMZMEFRMILERS (1 £8 » RENEF)
KE D H TRFERDBF 2 FBEF)
RRLUFEMKRZAT BRI AREF
FRERREE

FRERERRAE

BARDBARESEE, BARREIBEEESE, BFRBRRIABFRLHBESERES, B
AAPBFRFHEE, BAER - RREEFRTFHE, 2ERRREEEFSEEES,
BEAERFSEE, SAMRFSHERBREERES UMRE) T8, BEEFBELHHSE
REMAIAR, FRKERERNAREIREEHM, BEAERKEABERERS LR

FR AR AR5 D THEEE 3 @ b D D, FEEAY 72 BRER
JFEERDT, S HITIIEBEBOEE OLV—F VRE
2, TRHOHEENEGEN TN R2WZOIT, FERANBEN
TLEHr—ARELLGFET 5.

LW Z, FOBMEINROERITEL L, ol A
BOFEZE, MIRRE & ETBERRE LT 2T,
FhE OYGA CRIEICHEEZW A TED L5 ko,

ZL T, WIhoOHA b EEICLEicE <, ERA]
BEERICHL—HT5. £ Z THRIEOREICIERRERS L
EURERICEETHY, HEREETHDL B U
CREARCRIEE 725,

At R PF i R TSHEE 1 X 2 HUIR AR AE
DIERE72FHMG &, TSHZAEHUARIE (TRAbE) 12 X
% H CARER T OTEBIEFHRIC L v, #ERI2W & HiE
EOIRETHES Lisolz, EBAKICONTHH
CAEMRE (TgAb, TPOAD) ODEEELZICLY,
Wk DS RERA I ) L L T & 72,

SHIREDHRT, MEEBICHEEL TRVWETYD,
FLRBR OB 72 B DR IC B 2 K IET L &N, B(E
PERR IS RER TIRENSAREDO — A E L THEA IR T
T, EBICBRKOTA KT A4 T, HbSuBucHk
JiREERE & (i3~ 5 TSH Z AR 91 2.5uTU/mL BAFIT
ayhr—Lt5Z EREEIN TS, L CEEN
HRE IR TIE L ME~ D LTA B G- MRS ZHE O R, 4T
PR X OHAEREZR LSS EOBREDRBHRIND.

L7235, Bk & BARTIIFUIREMEREIC K & 70
B RIETT M T 7 ROBEEI LR Y, TSHRAIEX v
MZ XY EUEE R/ D 70, IHIRFEE S 5 \VITRE R
D TSHAE D FEHEME I OV CTENICB W TIE—E DfE
FCEEL TRV, ET7z, WMMEERANC X D INVEERRR
EEBBIOLFIVRRENER T2 LICXDY,
TSHICHZZRIET I EPHLNATH S,

X o THH & L retrospective study TH 5 23, ARG
TSHAEMEMNOBE ZRITHRF L7z 25, TSH 1.5u
IUMLEA F CIERPEDIT L L 2/AE L &5
R IR AT TSH>2.5 uTU/mL O #F 47 1 R R & v €

7

40

v H| & $¢ 57 % prospective study #{T o 72 & Z A,
TSH 2.5uIUmLELTRET, MERPFEIKTLEZZ
EHBAL 2.

LEDOFER XD, AARNTG L TSH 23
ENICH->TH, Edizar ke —V UFREDOR T
FTozZ kbl

ARG TIEFRIRE B HE MR TEBRICT> T 5
IR & FURIMES R IR 2 2D TR EZ/RI T 5.



W

Current topics [ARTICH (T 2 RIXIREEESHEDE R4 —

ARTO;aERIER LIC DTN D h — |

HEEBEDILISGHD - BE/ERD DD strategy-

NE B— ?Boc;ﬁi 38
gEVT‘X7UZV7 20015 18
EiE+ (£RAS) 20024 47
2004 % 48

108

2009% 48

2011 % 68

2013% 18

LIRAFEZREZRFZE 2RAFZEFBEMRAMNEZHEAR
EL & RRRE T

ERRREKEER > 2 -8

LIRAZFEZHTBRESHE

New Hope Fertility Center # HM%EE

MEEL T« XU U= T8

MEEL T ¢ X7 1) = B BREBE

MELF« X7 )=y IR

AREMEABMFRERARENE BAANEEEZSERECEME BAREBES
SHEEEEREME, BARBERFSESE, HAAPARTIEZE, American Society for
Reproductive Medicine, European Society of Human Reproduction and Embryology

FLIRIFHEEE L IFIRICOWTITE K 6 HES N TR Y,
BERE BLHE I B W CRIEDOEIAPCIREER DNE N T & 3N
HIVTWD. KT AERPIENC FURERBSREIR T 20 5 &%
KRR R DOFEBEERBD D Z L MBI TRY, &
BRRID> & O FURRBEEEREAN & B0 OIREPEETH
5 LEZOND, THERHCIETEME FRAREREIS TE & R
EOBRAER SN TEY, FRRFLVEVRIEE Tho
THREBICHLVEVRIZEEL, avbre—1T5Z
ERHERI LTV A,

W T 20144E8 H 5 TSH, T4, A v ar
U UHiUE (TgAb) O =THH ZXIBICHIRIEA 7 ) — =
TR LN, TSHOD v b F 7 IR ERIR RS
DHA RFA NCHEL2.5ug/mL L, X7 Y —=7
e EE ITHEME~SREA O, FRIRR VE RIS %
fTofe. A2V —=v 7 REICBWVWTTSHD EFH X
22.3% RO, A7V —= FHMEHRIT34.5% Th - 77
WIZ2014E8 AW T, A7 ) —=v 7 2 EE LI EE
3484 (AR &, 20138 AMIZ T, A7V —=VIRE
MEDEE 4554 (BREE) Zxtg L L, ARTIREHLAH 3
A ORFEZ eBtat LTz b 25, IRBHER O RIEIR
R, DMAMEER, 9 E TOMRIKGER, HERITZNE
1128.5 % /22.6 %, 26.3 % /19.9 %. 23.0 % /18.1 %,

19.5% /19.7% TH Y, WA BZITZRD RN 7208,

ERARITARSE, (OARERER, (RRAEEEERIT AREIC BV VB
DEEO B, HRIRA 7 ) —= 2 78 L OZF D% DR
DEIRTH 5 FTREME IR S 7z,

ARIDOFER TIEYPBEICIIT D ART ZHL & L e AR iR
FROHPTO, HFRIER 7 Y —= 2 7 OALESIT & e
DNWTHER S E T/ < & L b, RILiEEEZHED D
D ZTOEEABLOMERICONWTEE TS, £,
FRAR & RIEBIRICEIT 2 b E Y 7 AL A STV
72<.

41



ART Basic lecture

ATBRFDIEREMIDERATHIR

o S e
o e . 19967 38 BRAKPRSHRRMELEIEET

T e MLk 4R RREHASEGHEFRFHT

5z 2002%F 8A AWRFIBFRERSERL ¥ —MEREHMARE

S (RERAS) 2004 % 3 A BEFELEE (RREHKAZ)
2005F 4B 77Uy IKRFEH - FOHER - BTHARE
2009F 48 RE|AFRFREAREREER (125 £ 1) HEHUR)

9R REBAFKAFIPS ML TP EBAR (FfT)
2011 108  MIITBUE AR RATREME & 2 2 TR (RE)
20145 48 AMAZRZREZHERLIR
BASEEYF R, BASFENTR, BAREEVYS BRERIFRES,
Molecular Reproduction and Development {R&EZE
RPERERA D (ESAE) <o N L FRefg (PSHmAa) 13K primordial germ cell-Like cells in mice. Science, 338 : 971-
BT D5 bW DMIC LT DREA £ b 0. AT 975, 2012.

LRSS BTl <, ES/iPSMIBAREIICEAL pevasn B, Ohie Ml Furmoto 1 framekt S, Sarou 1
econstitution of the mouse germ cell specification pathway in

;ﬁ??é :;5 ;Z; ?)ziisé/{g{iﬁ?ifggﬂi culture by pluripotent stem ceglls. Cell, 1:6 151 9-535, 201 1).,
HBFEoh, THIK FAERID~

A E[FRRICHER L, Rz bR L 70D, HIRRH

O B L TR T O AFEM RS O o LiE R 2R B

ETHBLTIUL, ES/IPSHEA b BERERIZRIP-F08E F

EEND Z LT85, ZRETORLXO~Y T A2V

PRI WT, ES/iPSHHfE): & I0F08E 1 O RiBKHHAL

TdH 5 hJFASEMIIE (Primordial Germ Cell : PGC) %43

CFEST D HINEBIE LR L Te. ZORBIEICLIVE

LN PGCIFINE DL L ITHRICBHET 2 L, £ X

AUEEE 72N 108 IS 2 Z &b Tn D, L

L, PGCIIFAED ZL MO AFEMTH Y, £ h

HEUEFIC2 5 £ TOREWHIM 2 &/ 58 THELT 5

LIRS TERY. BAIZZDZRDOIRICENT,

ES/iPSHifaA> HIRFTERICE D £ TOREFE 2 FEl 4

DN RO 2T TE e, TR, RFIC

72> TESAPSHlE & ZH D p#INF 245 b 5 Hi 2

REHFET DT LTI LT GRsCHElRH). A% T

E, TS DINFORREMCRIE IO W THEGRR L, &

BOHERSE MA~DOJEH D T2 OHEAN 223872 &

ICOWTEEm L TWE T2V,

SER

1) Hayashi K, Saitou M : Perspectives of germ cell development
in vitro in mammals. Anim Sci J, 85: 617-626, 2014.

2) Hayashi K, Saitou M : Stepwise differentiation from naive state
pluripotent stem cells to functional primordial germ cells
through an epiblast-like state. Methods Mol Biol, 1074 : 175-
183, 2013.

3) Hayashi K, Saitou M : Generation of eggs from mouse
embryonic stem cells and induced pluripotent stem cells. Nat
Protoc, 8 : 1513-1524, 2013.

4) Hayashi K, Ogushi S, Kurimoto K, Shimamoto S, Ohta H,
Saitou M : Offspring from oocytes derived from in vitro

42



ART Frontline

ldentifying the personalized window of implantation.

ERA clinical results

Carlos Simon
MD, PhD.

Professor
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University of Valencia, Spain; Adjunct Clinical Professor, Department of
Ob/Gyn, Stanford University School of Medicine, USA; Adjunct Professor,
Department of Ob/Gyn, Baylor College of Medicine, USA; Scientific Director
of Instituto Valenciano de Infertilidad (IVI) and Igenomix.

Carlos Simon is author of 408 publications in international peer-review
Spain journals, adding up to an accumulated impact factor of 1,827.122. His papers
have received a total of 14,096 cites with an average of 35 cites/paper. His
H-Index is 65. He is editor of 18 books, inventor of 12 patents and he has

been supervisor of 33 PhD Thesis.

The endometrium is a hormonally regulated organ that
is non-adhesive to embryos throughout most of the
menstrual cycle in humans. Endometrial receptivity
refers to a hormone-limited period in which the
endometrial tissue acquires a functional and transient
ovarian steroid-dependent status allowing blastocyst
adhesion. Functional genomic studies of human
endometrium in natural cycles have demonstrated that
endometrial receptivity is an active process involving up-
and down-regulation of hundreds of genes (1) .

Personalized medicine is a well-accepted concept in
reproductive medicine except for the endometrial factor
that is still neglected. Our group has developed the
endometrial receptivity array (ERA) (2), a customized
array of 238 genes now performed using Next Generation
Sequencing (NGS) coupled to a computational predictor
capable of diagnosing the window of endometrial
receptivity regardless of its histological appearance (2) .
The accuracy of the diagnostic tool ERA has been
demonstrated to be superior to endometrial histology and
results are completely reproducible 29 to 40 months later

3.

The aim of this presentation is to demonstrate the
diagnostic and therapeutic efficiency of the ERA in
patients with implantation failure (IF), through
personalization of the day of embryo transfer (pET) (4,
5). T will also present the accumulated experience in
more than 8,000 patients analyzed with ERA indicating
that around 30 % of all patients can be non-receptive at
the expected time of embryo transfer. We are conducting
an international RCT comparing ERA personalized
embryo transfer versus routine fresh or frozen embryo
transfer in patients undergoing ART for their first time
(ClinicalTrials.gov Identifier: NCT01954758) to

determine the position of this endometrial diagnostic
intervention in the work-up for reproductive care.

We propose ERA as the first diagnostic test for the
endometrial factor to guide the personalized embryo
transfer.

This work was supported by the EU FP7-PEOPLE-
2012-IAPP grant SARM, No. 324509.
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10°mlPA LD > T (n=93) & ZFNUTFTOHY 7T
(n=27) ITB T 5 FEHMOTEIZFENENTS L 61 TH-
7z (p=0.055). L2l 72030, HHRARALE I OR W=
BRI (B EREBURIE) O Zxktge L UTHRITL -
o, EERE T IEEE235.0 x 107/ml A LD P> 7L (n=11)
EFNLLTOY TV (n=41) 128BIT 5 EHMOTEIZZ
NENT3L583THY, EIEFRESER CTHREICS
D35 7z (p<0.05).

S EORFOFER, MTT 7 v A 21 L 2R
RV RERS R L — BB RR AR L oI BT
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T4 AXU ) =y VRERREBFIEE

BARFEESBELEHBDEREEREELT AARBERFZRTEE, ANNTFESRESR
& - {#8, AALEEBEEFRFHE

AV FaX—F—HNREHULLOAS v FaX—F—
—RBIBSEE O IC LY, T E THREETH - R%
AR DRERFIA L Z R BIR T& D Lo ITeoTe. Z
T LV, reverse cleavage, direct cleavage 72 &£
& RBIGREA by, IRFHIGIS & O RAFIER] D —B)
ELTHRRISHESh D25, Ll R, Hildnsd
FF[#] 72 & @ time-lapse algorithm I3 fEaX Mz 036 1, fi
R OFHMIEEPLIETH D Z EPREI N (Liu Y.
et al., Reprod Biol. 2015; Sato H. ef al., JMOR 2016),
A= N—YVRFHEEPEEND.

R VARY T ATEHRLDZNETI T CTE2fif
WSRO 5, 2= =Y LRl A R]EETH D LU D
FEE HRICOWTERRS.

1. HECEDEEEFOMIELHKKEBERE
BDREZTRFFEFEFELL
W 2 iR O FEFRITEH G0~ O 16 — 18 REfHZ 14T
b s, RO K Z I ILMERE 2 AR R R
(PNMBD) OERTE TEMMT L. 1o T, #A4 L7
ABEIC X Y PNMBDEATO K E S & HPEICE o B
BT L OBLELTANTFER, HEICESTZRIZBIT S
PNMBD E R O 2 fikZ o mfEIIZIER%E TH D Z &
DAL TZ. E72, HEICE - ORI ZRTEN
St S HRMIRT, 4 FERERTO B CIIME R L VB E
WCREL, FOEITREICH £ IR ERTICITIE
ERICY A 272 ZEDHALZ. 2D &h

o, PNMBD ERiOERE 2 i aifE R FE%ETH 5 Z &3

HEEICEDROENED—2E L TEHTOSL L EX
LAviz (Otsuki J. et al., BefaH).

2. FEBEIENMEROILU—REMER—RBESDOR
BHN—HER-FENRKRICEAELTVD
— IR — B AR (MD BUIR) 1Z ART T2 Z
DERBPFNI EPREIN TS, R E TORR
#, ICSI, AHZ2ENENL TWD LW IHERH D —
J, FROIEFEELARNE W IHELH Y, ARTICE

WTMDMRBEZ 5 V) A7 AT IEREHE ST
W Ko T, ERENMEEEE (ICM) 12 B L 72t 2
TollZh, MDMIED Y 27 RN¥2RHR L I-HER,
MD MIERIZIICM D 7' L— RBRADHE, ICM 7 L —
KRB E 7213 C OBFE TR THEITE N Z VL
7. F£72, —IMWEMD BHE &R TefBD & A 5T T ARG
BREZEICRN L L 25, ICM ARG D 5 Zhs
MD BRI AESE % 5 —KTh 5 EEMESRIE S
7z (Otsuki J. et al., F&S in press).

3. Z#E%EDreverse cleavage

Reverse cleavage 13 [ el 732 D BRI\ Al el 2 038 9
HIREE T, b U <U TR 22 I FIBR SR & 5 KA |
LI ETH SN TWD., LArL, reverse cleavage
I A ET L TWD b &, MlgsZic kil
TV bOD2HEAH Y, KBIL THT 2 LERD
5. ZORICER LICITHER OB TETHS.
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IVM (In vitro maturation)
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Nobel prize laureate Prof. Robert Edwards, the pioneer
of IVF, thought that recovery of immature oocytes
followed by in vitro maturation (IVM) would be a
potentially useful treatment for women with infertility.
IVM is a technique that differs from conventional 7 vitro
fertilization (IVF) treatment. Controlled ovarian
hyperstimulation is not indispensable for IVM, and then
immature oocytes are collected and cultured iz vitro until
they reach the metaphase II (MIL; mature) stage. [IVM
was first used successfully in humans in 1991 in an
unstimulated donor cycle by Cha et @l. in Korea, and the
first successful clinical use of IVM in patients with
polycystic ovary syndrome (PCOS) occurred in 1994 by
Trounson et al. in Australia. There is no universal
protocol for clinical protocol for IVM. Administration of
FSH for a few days or no stimulation at all during
follicular phase followed by 10,000 IU HCG or no HCG,
with immature oocyte retrieval 36 hours after HCG (if
administrated). The collected immature oocytes such as
germinal vesicle (GV) or metaphase I (MI) stage are
cultured in IVM culture media (for example. human
tubal fluid medium that is supplemented with FSH 7.5
IU/mL, HCG 100 TU/mL, growth hormone 1 IU /mL, and
10% patient serum) for 20 to 28 hours. If there are MIIL
oocytes at retrieval, they are inseminated on the same
day. All oocytes matured are then inseminated with the
use of intracytoplasmic sperm injection (ICSI). Either
cleaved embryo or blastocyst from IVM is transferred as
well as IVF. Success rate is a major concern about IVM
comparing to IVF. The pregnancy rate was 21.9%-29.9%
in patients with PCOS at beginning. The success rate of
IVM has been improving recently. Pregnancy and
delivery rates of 32%-44% and 22%-29%, respectively, are
reported. Live birth rate in single blastocyst transfers
after IVM in PCOS patients was reported as high as

42.4% per oocyte collection. No difference in clinical
pregnancy rates between IVM and IVF in the most
recent analysis in PCOS patients was reported in a
retrospective case control study of 121 subjects who
underwent 178 treatment cycles of IVM, but the
cumulative pregnancy rate was lower in IVM compared
to IVF. However, the clinical pregnancy rate of IVM in
regular cycling patients has been reported to be lower
than that in PCOS patients. The most advantageous
point of IVM is safety such as no ovarian
hyperstimulation syndrome (OHSS), other than
anything. Moreover, low cost, simple and convenience
are beneficial not only for patients, but also for medical
personnel. On the other hand, there have been some
concerns raised about the effects of IVM on the health of
resulting offspring. However, data for the period 1999-
2004 show similar complication and malformation rates in
babies born after IVM and IVF procedures. More recent
published data also indicated a normal pregnancy course
for after IVM compared with IVF cycles, normal growth
and development in 196 babies born from IVM cycles,
and the delivery of 1,421 healthy infants following
immature oocyte retrieval and IVM. Overall, based on
the available data, it would appear that IVM is a simple,
convenient, and cost effective technique that is associated
with a good success rate in selected patients, such as
those with PCOS. Data are also reassuring about the
safety of IVM,, although treatment of more patients with
the use of this technique is required before definitive
statements can be made in this regard. There seems to be
barriers for infertility specialists to the use of IVM, such
as concerns about difficulty of immature oocyte retrieval,
success rate, neonatal normality, and availability of other
strategies to reduce OHSS. There should be sufficient
clinical data and instructional information for more IVF
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specialists about IVM to overcome these barriers.
Therefore, our clinical experience of IVM for 17 years is
presented in this symposium along with the theme of
“ART Next Generation” for this conference. We have
performed 1115 cycles of IVM retrievals with clinical
pregnancy rate of 22% per transfer and 100 babies (1999-
2014) born so far. There were no OHSS cases reported in
spite of that the majority of patients were PCOS. More
detail will be presented at the conference. Anyhow, the
goal of all ART is to help patients fulfill their most desire
to take home a baby. IVM is a new frontier of ART in
ART next generation, please step forward to choose IVM
as a main treatment option of ART with courage for the
patient, especially for PCOS cases.
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Time lapse and preimplantation genetic screening
(PGS) - Competitors or possible synergism

Dr. Meintjes completed his doctorate degree in reproductive physiology and embryo
biotechnology at Louisiana State University (LSU), a renowned institution for training
many leading reproductive physiologists, embryologists, reproductive scientists,
laboratory directors, and leaders in the field of human infertility.

While at LSU, Dr. Meintjes participated in developing numerous new and innovative
techniques in assisted reproduction and embryo biotechnology, which even today,
assist in bringing some of the best treatments to infertility patients.

After graduation, Dr. Meintjes functioned in various capacities at fertility centers in
Alabama, Arizona, California, Florida, North Carolina, Tennessee and Texas. More
recently, he served as the Program Director and Scientific Director for the ARTS
programs at Presbyterian Hospital of Dallas, Presbyterian Hospital of Plano and
Harris Methodist Hospital in Fort Worth. In 2008, Dr. Meintjes was one of the founding
members of the Institute of Reproductive Medicine - Frisco, where he currently serves
as Scientific and Program Director.

Dr. Meintjes is board certified as a high complexity laboratory director, a human
embryology laboratory director, a technical supervisor and a clinical consultant
through the American Board of Bioanalysts as well as a senior clinical embryologist by
the European Society for Human Reproduction and Embryology.

Dr. Meintjes serves as an advisor for numerous national and international fertility
companies. In vitro fertilization (IVF) laboratories under his direction consistently
rate among the best in the U.S. Dr. Meintjes is frequently featured as a national and
international speaker on in vitro laboratory excellence and design, as well as on
various aspects of the optimization of assisted reproduction procedures and outcomes.
He has published many book chapters and papers on these topics in peer-reviewed

Marius Meintjes

Ph.D., H.C.L.D.,

Scientific Laboratory Director
Frisco Institute for
Reproductive Medicine

scientific journals.

A valid question is raised which is better, time lapse
or PGS? After all, time lapse is presented as non-
invasive, potentially less expensive for the patient and
a tool to improve clinical outcomes. On the other
hand PGS is undoubtedly invasive, frequently
mandates cryopreservation and is deemed more
expensive. However, little doubt remains that PGS
improves live births across all age groups and
drastically reduces miscarriages. It should be
considered that time lapse does not have to be in
competition with PGS, but can augment PGS. When
performing PGS, laser breaching of the zona pellucida
(ZP) is required. Trophoblast biopsies are frequently
performed when some trophoblast cells hatch through
this breach in the ZP. Timing of trophoblast biopsy is
critical and after frequent observations and incubator
openings, more than one biopsy session is commonly
required that may span days 5 through 6 after
fertilization. With time-lapse information, only
advanced blastocysts with ICM's should be hatched,
greatly reducing time out of the incubator, embryo
handling, embryologist labor and cost. Furthermore,
access to time lapse allow for the optimum timing of a
single biopsy session, routinely limiting the number of
biopsy sessions to only one later on day 5. Recently,
genetic testing laboratories have changed their pricing
structure to a cost per embryo. Subsequently, patients
regularly request a limited number of blastocyst

biopsies to comply with individual budgets. The
question then arises, which blastocysts to biopsy?
Time-lapse information now becomes invaluable to
deselect some blastocysts based on direct cleavage,
reverse cleavage and multi-nucleation events.
Furthermore, more precise cleavage timing events can
be bused to further fine-tune the selection of limited
blastocysts for biopsy. More is not necessarily
considered to be better. Time lapse used in synergism
with PGS now saves the patient money without
compromising outcomes by allowing the best selection
of limited blastocysts for trophoblast biopsy.
Furthermore, time-lapse-assisted limited handling of
embryos and the consequent reduction of the number
of incubator openings, ensure a more stable culture
environment, save cost and time by reducing the
number of biopsy sessions, ultimately resulting in
improved clinical outcomes at reduced cost. This
discussion will aim to explore the practical integration
of time lapse into a PGS program, rather than
considering these newest tools in the IVF industry as
mutually exclusive.
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-

Preimplantation genetic diagnosis and screening of
embryos: Technical and clinical practice update

W
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Education

1991 : Ph.D. in Human Genetics. University of Pittsburgh, Pennsylvania, USA.

1987 : "Licenciado en Ciencias Biologicas" (Equivalent to a Master in Science).
University of Barcelona, Barcelona, Spain

Ph.D.,
President
Reprogenetics

s Santiago Munné

R 4

Past and present appointments

- President of Reprogenetics, a CooperSurgical company: From 8/ 11/ 2015 to date.

- CEO of Reprogenetics: From 12/15/2014 to 8/10/ 2015.

- President of Reprogenetics: From 12/31/01 to 12/15/2014.

- Director Preimplantation Genetics at The Institute for Reproductive Medicine and
Science, Saint Barnabas Medical Center, from 5/1/95 to 12/31/03.

- Instructor of Genetics in OB/ GYN at Cornell University Medical College, Department
of OB/GYN, from 7/1/93 to 4/ 30/ 95.

Entrepreneurial activity
«Founded Recombine in 1/ 2012 with Alex Bisignano and Kelly Ketterson.
«Founded Reprogenetics in 12/ 2001 with Jacques Cohen and David Sable, and sold

it to CooperCompanies Inc (NYSE: COO) on 8/2015.

In the last few years improvements in embryo
culture, vitrification and micromanipulation
techniques combined with genomic technology moved
PGD and PGS from day 3 biopsy to blastocyst biopsy,
and from FISH and PCR testing of a few chromosomes
and markers to whole genome screening.

Currently, the vast majority of PGS and PGD cycles
performed in the US are biopsied at blastocyst stage,
combined with vitrification and replacement on a thaw
cycle. This is because blastocyst biopsy of 5-10 cells
has been shown not to be detrimental for embryo
development.

Of the indications for genetic selection of embryos,
aneuploidy accounts for the vast majority of cases.
Aneuploidy increases with advancing maternal age
and by itself explains the decrease in implantation
rates observed with advancing maternal ages. Because
couples are postponing reproduction to pursue career
and education, more couples become infertile by
delaying reproduction. PGS v2 techniques (aCGH,
SNP arrays, qPCR, Next Generation Sequencing
(NGS)) can analyze all chromosome aneuploidies and
combined with blastocyst biopsy, if euploid embryos
are replaced, they implant equally well at any age,
therefore PGS v2 eliminates the maternal age effect on
implantation.

In addition several clinical randomized trials, using
PGS v2 and blastocyst biopsy, have shown a
significant improvement in ongoing pregnancy rates.
These trials included mostly good prognosis patients,
but a larger and more comprehensive trial is about to
finish and is expected to show similar results. Other
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indications for PGS, in addition of aneuploidy are
recurrent pregnancy loss, since most aneuploidies that
implant result in miscarriage.

Although all aneuploidies are detectable with PGS
v2 techniques, only NGS can detect mosaicism.
Mosaic embryos have two or more cell lines with
different chromosome content, and they have been
reported to implant less and miscarry more than
euploid embryos, but some have a normal ICM and
can make babies. Therefore, we recommend
classifying them as a third category of embryos and
consider them for replacement if there are no available
euploid embryos.

Chromosome abnormalities are not only caused by
meiotic errors and increase with maternal age but
some, specially mosaicism, are iatrogenic, caused by
culture conditions or treatment related, and its rate
varies from center to center. This means that
treatments can be improved to reduce them and enrich
the pool of euploid embryos available for transfer. In
this fashion, PGS can be used as quality control to
improve treatments.

In addition of chromosome abnormalities, carrier
screening of couples allows for the detection of
hundreds of gene defects (thalassemia, Cystic fibrosis,
etc.). About 2% of couples are carriers of one of the
gene defects currently screened with these tests.
These carrier couples have 25% chance of conceiving
a baby affected by these devastating diseases. By using
PGD, embryos can be screened and non-affected
embryos replaced. The most advanced method for
PGD is called Karyomapping and consist of analyzing



hundreds of thousands of SNPs to determine the
haplotypes present in the embryo and identify those
that are affected, without having to develop a specific
test for each family, as we used to do with PCR. In
Addition, this test can be combined with PGS to
screen also for chromosome abnormalities.

In addition of gene and chromosome defects, we
have described the presence of mitochrondrial DNA
copy number abnormalities. The test, MitoGrade,
quantifies mitochondrial DNA and our prospective
and retrospective studies show that above a certain
threshold, euploid embryos with elevated MitoGrade
levels do not implant. By screening off these embryos
a further improvement in implantation rates can be
obtained.

The next frontier in PGD / PGS will be to determine
if whole genome sequencing of embryos as well as
gene editing techniques such as CRISPR are useful
and doable at the gamete / embryo level.
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Art Frontline

v Mitochondrial DNA disease:
Can we break the cycle of maternal transmission

Mary Herbert Mary Herbert is Professor of Reproductive Biology at Newcastle University, UK.
She is also an Honorary Consultant Clinical Embryologist at Newcastle Fertility
Centre. She leads a team of clinical and research scientists working side by side on
a program of basic and clinical research. Her group’s research is currently focused on
(i) Developing IVF-based techniques to prevent transmission of mitochondrial DNA
disease (ii) Understanding the molecular basis for female age-related infertility.

Professor
Reproductive Biology at
Newcastle University, UK

Wellcome Trust Centre for Mitochondrial Research, Newcastle Fertility Centre,
Institute of Genetic Medicine, Biomedicine West Wing, Centre for Life, Times Square,
Newcastle upon Tyne.

Mitochondrial DNA (mtDNA) mutations are
maternally inherited and are associated with a broad
range of debilitating and fatal diseases. Reproductive
technologies designed to uncouple the inheritance of
mtDNA from nuclear DNA may enable affected women
to have a genetically related child with a greatly reduced
risk of mtDNA disease. To this end, we have performed
preclinical studies to test the safety and efficacy of
pronuclear transplantation (PNT) . Surprisingly,
techniques developed using abnormally fertilized human
zygotes are not well tolerated by those that undergo
normal fertilization. We have therefore developed an
alternative approach based on transplanting pronuclei
shortly after completion of meiosis rather than shortly
before entry into the 1st mitotic division. We find that this
early PNT (ePNT) technique promotes efficient
development to the blastocyst stage with no detectable
effect on aneuploidy or gene expression. Following
optimisation, mtDNA carryover during ePNT was
reduced to <2% in the majority (79%) of PNT blastocysts.
However, we found that ~20% of hESC lines derived
from ePNT blastocysts showed an unexpected increase
in heteroplasmy due to mtDNA carryover. While the
relevance of this to development in vivo is unclear, the
finding underscores the importance of reducing mtDNA
carryover to the lowest possible levels. In conclusion, we
propose that the PNT procedures we have developed
have the potential to reduce the risk transmitting mtDNA
disease. Our ongoing work is focused on further reducing
this risk by further minimizing heteroplasmy due to
mtDNA carryover.
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Rising sun lecture

Weeding out inherited mitochondrial disease:
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1) Lee HS, et al.: Rapid mitochondrial DNA segregation in
primate preimplantation embryos precedes somatic and
germline bottleneck. Cell Rep, 1: 10, 2012.

2) Tachibana M et al.: Mitochondrial gene replacement in primate
offspring and embryonic stem cells. Nature, 461: 367-372,
2009.

3) Tachibana et al.: Towards germline gene therapy of inherited
mitochondrial diseases. Nature, 493: 627-631, 2013.
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Lecture from the Legend

Research of human fertility and infertility :
Personal view and advice to young researchers

RyUZO Received his B.Sc. from Hokkaido University, Japan in 1952 and his D. Sc. from
. . Hokkaido University in 1960 where he conducted research on herring fertilization
Yanag|maCh| and reproduction of parasitic cirripeds. He was a postdoctoral fellow at Worcester

Foundation for Experimental Biology from 1960-64 to begin mammalian fertilization
study and a Professor at the University of Hawaii Medical School since 1966. Yana
has been emeritus since 2004. For nearly four decades, his research has focused on
gametes and fertilization biology. His work has advanced not only basic knowledge
of mammalian fertilization, but also contributed to the development of assisted
fertilization technologies, such as in vitro fertilization and intracytoplasmic sperm
injection (ICSI) , which are widely used in human infertility clinics. He also contributed
to the field of transgenesis and cloning. In 2000, he founded and was the first Director
of the Institute for Biogenesis Research, housed in the Department of Anatomy,
Biochemistry and Physiology at the University of Hawaii. Under his leadership,
research in the institute expanded to include stem cell biology, genome structure and
its role in embryogenesis, transgenesis technology, and the elucidation of molecular
mechanisms during normal and abnormal embryo development. Yana was elected as a
member of the National Academy of Sciences in 2001.

Professor Emeritus,
University of Hawaii Medical
School

There are two kinds of lives: the life of individuals and tactics, then you will suddenly find a breakthrough.

the life of species. Without germ cells, our species would
vanish from the surface of the Earth very quickly.
Infertility is a disease of germ cells, their united product
(zygote) , and somatic cells that support the development
of germ cells and zygotes. Research of fertility and
infertility is of fundamental importance to secure the
continuation of our own species.

We must expect that ground-breaking research of
fertility and infertility will meet opposition and harsh
criticism from laymen and even from colleagues in our
own field. We cannot blame them because people's fear
of the unknown is very natural. We must remember that
all pioneers of human reproduction research were those
who withstood harsh criticisms and pursued what they
believed in.

Young starters need mentors. Choose one who did, is
doing or planning big and important things, never the
one who is subordinate to authorities and current
establishments.

Think about what would flourish 10-30 years from
now. Many important things which will flourish in the
future have been ignored, underestimated, or even
unnoticed by others. Do not follow the bandwagon.

Leave that to others.

Science is not success after success. Success is like a
flower in the desert of failure. A failure tells us what we
thought was wrong. It is a success. Keep approaching the
problem in different ways or with different ideas and
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Failures often stem from wrong concepts,
misunderstandings and/or wrong dogma.

You owe a lot to other researchers. You have learned
very many things, directly or indirectly, from researchers
around the world in the past and today. When you find
something new and important, let others know about it.
Speaking at a meeting is fine, but the audience is limited.
Do not consider your work as complete until you publish
a full paper that anyone in the world can read. Currently,
English is the common language of natural science. It is
not necessary to write a paper with "flowery" sentences,
and in fact we Japanese cannot. However, you can write
a paper with indisputably good data. This is the way you
can beat other researchers whose mother tongue is
English.
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vs. 700.6£554.4 unf ; P<0.01). %72, MNBA#® 5K [MNB
(+) ; n=28] DEFEZEIL, MNB 23588 b7k o7zt [MNB(-) ; n=96] i<
HLUTHBEITKE 2> 72(1323.5+1346.2unt vs. 785.7£610.1 unf ;
P<0.05). B, TRFEICHIFAARATIR (n=20) DHEFEZEICIBNTD, HEIC
FIH AT RE IR (n=81) IC L TAH EICK &2 572(1695.1£1357.9 unt vs.
819.3%667.6 unt ; P<0.01). MZ T, —EIBROMFEEH 400w m™ BHES
L, ¥4 L OB OFER S, WEERREIEREEZES 1,600 um®LL 1
THIML, 72, MNBISHERL, #@i7£2,000m’ Bl ET, EHic
L7z,

(ZE]
SEOMRE DD, ZEIEROEFEZOHEINPTEERARI R LU SR
DI, RS, FRFIHFE R EOBEI RS, BE—INEIREIC R
ZHRIBROEBZEOFEL, EO%ROIEIEE =TT 5 L THEER
LB AR AV RIR SN, Fie, ZOREEHEIOFRAEITMAIN 2
LA EHIE L TO DR NECHIEAEAE, MigEEoRTE RS
BELTWD ZEM RIS, TRIMHAPLETHS.

ERRIT, FAERITIEAFRD BTz 15ME O R R & RFHZ v 7z,
MEFEEE LT, fERkEY 05 E TR OIS 2L —F —I12 k)
biopsy #{To7c L —#—#, BT —W —% A FIch b o
ZYBRCEI VRS T2 A T = AAEED 2B IV, RNT, AR
#5417z biopsy % OFMMNE (IARTIAR, XU biopsy ¥+ 7)) 1ZxtL,
A Y ik 2 W B M O EI &I OW TR E 24T o 72, 72
P, Yufh T 6% i P 2 3% Hoechst33342 (35 4 1 #afi i),
72 B ONC AR IR 3% i 1% %47 £ 72V propodium iodide IR 5 FEAHAR)
ZHW.

[fER]

Biopsy 1% O IR & fa A4 D A el #2 72 & TNC biopsy Yo 7V iE L —
P—FE (n=10) RSEWITAH=AVEE (n=12) ICEFBDHNLA T
(72.5%15.6 vs 81.8%14.5, 72HNT6.4%+2.2 vs 2.5%1.4). [FERIC,
biopsy 14 O I & B A K 1T 35 1F 2 3E B o E A (6.9% vs 5.6%
p=0.68), 725N biopsy ¥ FIVIC R8I B AL DEI £ (50.0% vs
42.1% 5 p=0.3D) IZTNTNETRD LR odz.

(E=]

ARRFHFERPS, L= —iEL A =B NEIC XD biopsy IZRBWT,
R A% AR & B VM T biopsy H o TVIC K 4 B IR OB A 1T 21T
RNWZ LIRS NI, AB=IViEIRL—F— % T2 0B e
B, L—PF—ZFR L TR T b IR B 12 3517 % biopsy 23 7]
BICRDDOTIE RV EEZLNZ., 5%, XV Rit2ER,
R CHEREM O ZBIEL TWE R,
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—hxiEE (OERRR)

0-9 ICSI#®DTPNHFREDEIRIC
ESIEVRE DR

HEE THH, KA #iF, o8 Fh, FH it i 88X
Al FIES, AR \ifcF, B0 AR, B HR

BIA AT )=y Y

(E]:g)

cIVF-1PN H3ERIT, 25 AROEFIRTHLEAERD 0 T IR A
EN5—J, ICSI-IPNHEIRIE, 1&& AL DIRICH @R R DY
IRICEL 2N ERFEINTND, Lo TR T cIVF-1PN
S IR 38 X OV ICSI-1PN H 3K IR o i bR Bk i % fi# #r % & [[ B e,
ICSI-1PN HRARIZ I W T R iR s R0 & < R B JRIKAR SR D 723D,
IPNOKEIICERHLBHFN T Z L2 AL L.

[7A3%]

20114F 1~ 20144512 3 \Z H5 il e B — PR R AR 24T 72 7,589
JAI O % I B IEAT 24T o 72, cIVF-2PN HER# M &2 Bl L 72
5,332J8#, ICSI-2PN H 3R M5 b & B A L 72 2,165 A i 2 PR & L,
cIVF-1PN Hi 3k D pr i i & 728 1, ICSI-1PN Hi 3k o i3 i B 4
208 W DERRITYR SR, WRER, AWREAER, LREEEOLEMES

0-10 IHEEB KLU RERDSHICBHE
RIEEROLEERE

TiE diddr, S RBA, M iSAE, MR 5T, T EHRIE,
ol &, EH&RF, &S faF, L0 BE, M7 i

BAI—<> X7y Y

(E]:g)

BB R RO MBS XA Lo TRATH S, SIRED
L7V e VRN IR, ROTENE~OBFREZEESEDL L0
WMENRDHD, T, eTARUEEOREIITRFICEEL Z20nEn
SWELH D, £IT, MEMBROILIRER LORERIZONT,
2O DNEFEAR IR O B 2 4% R T - 7.

[73%]

20154E1 4725 20164 4 H F TICH—RAFIRAR 0 B Al 2 Ha 1T L 72535
A ER R E LT,

BRAKERELT, A (AR BRUBH(BE) OREKZHEH
L7z, AMLORSEIIEIEE L 7L e USRI R SRR Sh, B
HOBBRELHBELTEMTH -7, ERRB L OHERICOVTA
BEEBEEZLBBRA L2 (RFD). 5T, xt%% 35m Rk, 35
~ 39 B L M0mRLL LD SFHCH T, TN TN OILIRR, FERICD
WTABL BHZILEBEMA L (MFHO). KT, ZL—R3lcasid T
ekt ez, 7205, Gardner #3ED CE & E72\WBBLL E
OFE (LT : BBLLE) & CZ2ETeBBARMORE (LUF : BBRIH) 12217,
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E{Tolz. SBHIT, 20131 A~ 201542 AWM A 157 T 2B R %
fTo7td 55, 1PN ThHo7k 79EICBNT, ZIEHEARER O 1PN &
Fi % cIVF H3k (391#), ICST 3k (4018) BIICE L LRt 24T o7z,

[#&R]

7,589F% 1l JE 113,08 4 S5 A 23 B AR AR AR (40.6%) ICED, T Zh D
R AR IE AR 1 cIVF-1PN: 36.1%, cIVF-2PN: 42.1%, ICSI-1IPN: 0%,
ICSI-2PN: 37.6% T& o 7. cIVFIZ BT 5 i BE R 1Z cIVF-1PN:
16.0%., cIVF-2PN: 23.8%, EVEHFILIVF-1PN: 29.6%,
cIVF-2PN: 31.7%, &K 5% 21% cIVF-1PN: 5.9%, cIVF-2PN: 2.7%
THY, WD cIVF-1IPN & cIVF-2PN ICH B ZEEZ RO RD o7z,
—J5, ICSI-1PN HSER 2 & OILIRITSE ST, BRI IRRIL ICSI-
2PN & A B W R L 72 572 (P=0.001). 1PN OEHHE f#I13%
A ZHICSI-1PN: 666.4xm” (+105.2), cIVF-1PN: 720.8um” (*
114.4) THY, ICSI-1PN OFEHHE L cIVF-1PNIC G FEIT/H S
372 (P=0.028).

[(BE]

cIVF-1PN # & 13RI £ TR A 34012 2PN & [R5 o 4: R
KRELNTH, ICSIAPNES FIIREE~FEL THBEZ O
IRBNIE D2 b o7z, ICSI-IPN O H A X3 cIVF-1PN DO H A Xk
BNEREICNINZ LD, ICSI-1PN HERAMTIRICES 72\ WRA
VX ICST B D R $E R 2031 (W 51) 1€ X 285884 - e R AR IR L
Y DAREEN B ZHND.

TNENDOEIREIS TOWRERICONWTARE BHAILRKRGF L2
(F#@®).

[#&R]

<HEDO>A RS LU BRICS T2 MIRF T TN £ 42.5%, 42.9%
ThY, WERITENLH27.3%, 31.3% Tholc. A, BHMICHE
RO BRI T

<HFQ>35R% KT OITIRZEIT A #E50.7%, BH#ES5.8% THY, ik
RITATEL19.4%, BRE27.6% ThHoTz. 355k~ 30 DIFIRRIL, AR
44.8%, BRE41.5% THY, FHERITARE34.8%, BRE22.2% Thork.
4075 Lh DR ER 1T A BE24.1%, B#E28.2% THY, FERIT AR
30.0%. BH#£63.6% CTob o7z, 355k A, 355~ 39m% I L O 405% A
EonFicBnWTh A, BEEMICEERZTBOLNLI o7,

<HMFHQO>AHBLUBEICIKITE 7L — R BB EOMEIRRIZ, A
7£46.7%, BRES3.5% THY, FEHRITARE25.2%, Bi28.3% Th-
7o. 7L —FBBRIGOEIRRIT, ARE33.9%, BE30.0%THY, ¥
PERIT A #E33.3%, BHE38.1% Thor. /L —KBBLLE, BBHKIi
LHICHERERETR DN o7,

[(EBZ]

A, B2k 750D, QBLOQOMAFERELY, AtLBLOB
OB SRR, ERER IORERICEE L2V 2 L HERS
Nic, FEOEWV, ROV L —ROEWZEoTHREETH o2, B
HEOBEEFRIRIT AL L TLRMIC S 220 b, Atk LRI O AiE
BEDN. Leh->T, aRXMNEICBWT, BAEORFEESBEALTH
BN,



i

0-11 L—Y—KICLDMBIREREEIC
B33 FAHERFLITEDIRES

TR Esm, HOR THA, HH it &8 6 & BX
KA fiF, SlE FEE, A \icy, 80 BX,
IBE MR

EYL ARG ) =Y

(B#)
BRROREIICHL, V=¥ — R XDEARHELZITD

Z&T, EBMEEOEIRRESUWET D ZEPRESLTNS. —7,

B ORILG L, TOBOMRIEFICKIETEEICONTEMZR
B EITo TV BAHE TV, T TRFZETIE, #7223 2/0R
LHEDR, BIETIETORBFICEDLIICTEETINTONTH
L.

[5iE]

FFE~DOERH LT, FREPFELNTWDEETEOERIIGHHD
WG B AR 42 K (Gardner ® 7' L — K23 #E3BB LA ) ZHW TG %
fTole. L—F—HEEIC LB H OILEZIT 7 o T FE 2 %]

B (n=42) L, BHHREO YL ZRECICFLL R (BEEE, n=44),

0-12 BRAPRDEEEFZEDRFO
IEFRL EHEBFOREICSZAD
a8

hif B4, B AETY, O BE", SHEAY.
211 %", T B

1) IWWFHmEE s Y=y v
2) WTHEE Y ) 2y 7 SEEEERZRR

[BEx)

TR R (ROS) 12, KGO &mWEE RS FF 4 TMio
DNABEICEETHZEBmMbN 505, IIEFICIEIROS #2185
DEERIL EDNTFRELIN T2 ROS D HE#HEL TS, LarL, ROSD
HEBENKTT2LITFOEOKTREPRES LTS, —7,
IR TP O ROS L URT-#i$EMA & O BT M A B 2. 22T, A
WFSE TIRIRAAI P OIGVERE R ME, FHEEMAR L IRFE A~ DB 212 1
B RRMT L7z,

[ EAE]

2015411325 20164 3 H DM T, MBE TERIFZAT o 7 3F D5
fa ik (n=38) ZMER G & LTz, IR 25050 BE (6008, 740 L, L
H400u LE VR /= 10p L2RME, V2 A—5— (Berthold #)
THEY TN O1#dH 1Y DI HE (cps:count per second) % 3[AIH]
EL, FHME2AZINROEEBRFRME L. BHFHEL <34

FU<1/4 ZERRAICHFL U 72 R (ERREE, n=41) Z &R EL
To. ZFNTRORITEIH ZBAILL 7214, Time-lapse IZ X2 #EFERY
B2 Tolc. METHEE, BARE ORI AN LR L Th 6 H3LER
WRETORFT L), LHILIRD O T £ TORR (BF2) L.
Fio, FIEL TP T £ TOMICE Z - 72Uk R E R L 0%
EFERIZONT, ZNZNEHERETL 72 (FREt 3).

[#&R]

M LICBE L 7RG e R, SPHREE, RRRE, ERET 2hith
18.5%+9.4h, 0.4*1.4h, 0.3%0.5hTHY, BRI TEER,
R I EICE D 72 (p<0.01). Wit2TIE, hZEh26.2+
10.1h, 12.5+7.3h, 10.9+7.2hT, BWEE. EREEAKERLIVEE
-7 (p<0.01). —F, WRFHTRBWT, BIAHBHILEERICEIX
ROONRh Tz, BEE3ICRWT, FHEERICE Z 5 IUED - A%k
i, ZAZ4L1.3£1.0[E, 0.7+1.0[E], 0.5+0.7[ETHY, SRR
BN THEICZ o7 (p<0.01). FEEIC, 22ibRIL, 45.2%
(19/42), 93.2%(41/44), 100%(41/41) THY, *PREHIIMELICEAN
THEIE» -7 (p<0.001).

(E=]

FALHIEICED BT, L —F — I L2 EWH ORI, IniE
FaDAL 2R HE T2 Z LRSS N, EIZBRALBEMICE IR R o722
LG, FhfEE ORI OIEFRIIC IS U T BB OB L5 2 ER4R
THI LML BN,

(n=7), 35-39(n=15), 40-44(n=13), 45=(n=3) XKoL, EMHEERE
EEERIIE D=0 OMITER, 52k, 2%, DaySieigfuss 4%
U Tz, RSEIR O FRIX B RE & 14T L 72 B3 (n=29) X5 L L,
SRR B AR SR AR v AL 2 (OLYMPUS 1) 2V T1iT o 7.
F— R U LTAEAR0—29° OEIANICHEARTER Sh TV b8
BEMIAE TR EL, 30-180° D& TR SN2 & Mk IEE T
RE, PRI RR O KM RE 2 IR & LT,

[#ER]

FEHR 2L OIE MRS R, <34 T58.5+11.3, 35-39 T 81.6%24,
40-44 T79.8+28.2, 45<T174.8%164 TR E L bIC LFT5H[A
PRGN EET R o, ZRFIIFFHETHEEZITIAON
7RIt R, Day5SPRE IS AERICINT, 44.4, 43.5, 17.6, 20% &
729, 40-445E 03 BITK D o 72 (P <0.05). WA E FHE(n=19),
IEE THE (n=8) B X ORRMEIETEAHE (n=3) D F4FEERIL37.3, 38.3
BLO37.3THY, FEEDETRd o, WitEEOERICEWT,
RIEE T HE (n=8, YBT#(53) OIH ML HRIEIL85.8+25.5 TH Y, Mk
TR (n=19, YPF336) D 67.1£17.9 & e~ TH BICIH ML FE S 5
23o72(P <0.05). FHEEAEIEIZAE (n=3, IIFIK 11) OIEMEEEREIL
82.3+16.2 CH T, D 2REL DFEFEIT R oTz. TOREDZHE,
538N, Dayb gl AR ICH BT o7,

(ZE]

AT ST i (B TS LR SR S B 2 7k 3Bl AL S 4
BB EET R oI, L, {EVEER SRS & IR i f ik
B N O EER T DI TS 0T 2 L b, TEHEEE R
oy I ORRA T B 2 52 TS RIREIEDSRIR ST,
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—hxiEE (OERRR)

0-13 EURSREEGIICHIIDIHEFTRE
hERBIUREICRIZTZE

H%x", A mE", TE2). 565 A",
chff] &5V, FA KB

1) NFEAIES U=y s

2) HORACY 5> 70> hABZ U=y &

(B8]

R GAL Y 2T A2 AVIERERIC E NPT O #2842 T
&5, 8, MR ESRREROMELOMEPRESNTND. £,
IS DAY U T ITHEOHEEE O MR LB MAA S Lo T
DB, FEIC LD DRI & DB OFEAITONWTIZHL 2 Le o
TRV, ZZT4E Oosight Imaging System ZHVy, BIIE 3D
PRVEG] THEERNC, FHIEERPNZBEB IOWE I ET D%
AT L T2,

[x]
201342 A 225 20164E6 HIC ICSIMEATRIIC K SRR DI 21T o 72
446 5EBI632E D 1,133 O M IIR1- A%t G L LTz,

[773%]

FE39E AT (AR L4051 (BIF) (200 1F, sk nriiaR, #
FEEDOVE—Z ZABIOERE, HEEATHERATHTOZER LR
L, BRI R AAIN T (RPN EAIN) & BRIPIF R 2 T BB RS £ TIgpk

0-14 WOWIBEICHIFIHREED LIC
BESULIBERBEINSISLY
FERDBIF

g e, Il B, dEKY, R EET,
Bk BEY, 2HE &E”

1) BELF (2B T U= 5

2) REL ¢ — AEHERE T U=

(B8]

WOW dish i3Z IR 2 ERICEHE L 223 bR — Well N T/L—7
B#L, A—b2F40, RS54 VHRICEDEEKE O EEE
BELTH%E SN, Ykt TIEIhE TICWOW dish(LinKID 3%
dish, DNP) Z /o (WOW K5 #8) 12XV, drop Ki# & i
UTHRE AR 310 L9 L 2l LT & 2 (WEieh, f@kft, 2014F
RAFEESES) . ARBFZE TIEWOW B 38123517 % BE R IR KL & S 2 A
OB MRFIT 5 2 L2 HIE LT, Brns B IRE T OB Al
ZHHL, drop 2L Dbk ETT o7,

[ &EAE]
201446 -20155F12 BIC 4B THRINL , IREEAERTE 21T 272 936/ 1]
EXtgl Uiz, BRI LT WOW B3 0 a B (<518, 2178%H) , bit

(6-1018, 4574, c#E(11-15ME, 81AH), d#(16-2018, 37/FHD),

e #E(21-25(H, 22/E#)) O 5HEFEBRX L L TREL, dropHiEDa #(-5

72

B TIRF (RO EAIR) D2 FEER & IR & ORICEWD D D Rl
Iz.

[#ER]

HHEE AR AR & R AR OS2 K53 (80.2 vs. 56.0) XA DT H3@n o7z
(p<0.01). Wiz, FHEEAEFHRIT, ARE(75.3) & BEE(73.6) T4
Motz BFEEDOL S — & 20k A #E(1.6nm) (2B (1.5nm)
T 572(p<0.01) . FisEfADEAIL A BE(12.2 0 m) ITH~BRE(13.3
um) TE»Po72(p<0.01).

ABEE BREOZRERIT, FRB L AR REICHT ThET R o7,
i 6 R T AR D 35 & oD T BE D 43 B IR T O RS RE W] R AR SR (74.4 vs.
76.8) L IRENIFIER (63.8 vs. 54.4) ICET R o7z, RAEOSA
DOTRED 53 EIWIIE T OB FTHEMRR(66.7 vs. 72.8) & IRAE HF R
(50.0 vs. 40.0) IT3E X A2 o7z,

Fie, ERNERINOMEEO AR (82.8 vs.77.2) LRI LI Ol
HE ORI (28.6 vs. 45.0) THUAE TORERIERIC LD AT
Dol HNRREIRO R OB E OWFEOZ R (82.9 vs.80.5) L5
ENHIIE T OREAE ATREIR SR (75.2 vs. 77.4) THILRD o7z, RI R
IROFHRDEEE OB DO SZAER (62.5 vs. 55.6) & EIH TORBAE AT
FENEER (40.0 vs. 60.0) TEIF AR o7z, RAEOEA S FEEEICERIC
T I Rh Tz,

[(BZ]

DRERIVERITIX, NI XV SIEROL 4 —F R ITIKTFL, B
R eole, LinL, WifEEROFREL WEICIIBREN A o7z, B
FERNCHSEAR ST CE AT, SZRRITM B2, "R
B DT Z DR OIRFEAITITHEL LB LN,

8, 41E%) . b EE(6-10fE, 63AM), o BEQ1-1508, 10EH), 4 #f
(16-201#, 5EH), e BE(21-25M8, 3JEH) O SEEEXI SRR ELTRELT.
WOW $538 137V — 7 #5388 TR 24T 0T, drop #5313 HI—R
H# T Day3, 5 CORRELIAIT -T2

2% A1 Day5 TORFIREEfE A2 EL, Gardner 4338 C3BB
P bz BIFmEE & Uiz, $EEHENT 121X Kruskal-Wallis f& € %
AL, Rk s 5528 sl oM BAAZHT 121X Cochran-Armitage £
EEMALTZ.

[fER]

BAFEIISRIE WOW 53 Tlda, b, ¢, d, eBETEZNZN35.5%,
37.3%, 39.7%, 45.5%, 48.2% T, a-d, a-e, b-d, b-e, c-e &L IT
B EE (p<0.05) DR TE 2. dropHEDa, b, ¢, 4 € HETI
ZFNEN37.5%, 35.4%, 39.4%, 36.3%, 31.1% T, KEEMICHEE
AR T & e 0Tz, WOW-drophi 2 Tlde-e HER TH E#(p<0.05)
DR TE .

%7z, Cochran-Armitage fREIC LY, WOW B TILEEEE LD
HIMZAEWA E (p<0.01) IHF & AAE 23 A B2 Z L MR- T & 723,
drop 5538 TIXFERO#E RITMER TE 2o 7.

(E%]

AIFFEOFERNS, WOW 53 TITHIRE D BN & 5538 sk o
ICIEOMBEANR D D Z L BB TE 2. £z, HRIREA16MEU_EDOFER
X CHEEIMBANV DI W EBRX & I U CHE R S B B I B9 2 &
DR TE o, BFEEOM LT, BRI L b o 5%%
EOLFIZIY, SRR T 74 VIRTFOBERGELZ L
NHEELTWDELEEZILND.



0-15 MREEEERIVLENENEICESD
RIVEVHFE T REGHEBIEICSY
DHFE TIFHDRE

T g, KA 7&&, BllENF, Al EF, 35 &R
HHEF £4%

TART > EIvH—o )=y Y

(E:g)
AITRNTIE, IR, IR ISR AL T X 2 EiRE 23
AHELTWS., 2L T TarzxFuy (P) BESD A LIRS
noodh 5. UL, FEUME TEERERE (HR-FET) OR
TR ORERIERTIZR L, HAEOT =X 2S2BINETR
FHRYORNTHY FHETHHEEL TWDIORFIRTH L. HF
TUX AT £ TP SEERE AR O i p PIRIE UK TR 245 L 7228
fRRCE 2ol MHPP,ZHEL THPEELERET D EEH
N OEE I D BBRIEP, LIRAEL TV DO TR TR E DR 112
BB, ZZTRAKEEHEOEAEMALZITI LT, #1DHT
JREEMEP, O XNV R T — 2 BRI N, T DT — 5 05T R
LHRRMULEREZR L O TR LIRE T 5.

[75i&]
2016 F A A~7RE TRAE LK OEHFKIC LS HR-FET Z/ifTL

0-16 REAESHBEOHIKEERES
FHA0BICH—RIRREBHEUT
HEIRSEIC DT

RIE 2R, =18 6, L BX, KA T, SlE FIER,
Rk o—, KE KA, 07X @icy, 808X
1BE MR

E RS D &) =)

[BEx)

BRIP4 6 H B (Day6) 125 DAV IR i & dORE (R 7r L, W JE 30 LA
OEEM 5 HA (Luteal 5) ICREIRBEAEZ(TH LT, FHRENM E
T2 EnEEINTVWS (Mukaida ef al.,, 2003). ZoO#HEIL, #F
IRASIICIBWTFERNE L IROREEZFRMEEL L OEEMEZRT
MR THSD., T TR TIE, PRI (Gl G2) ZFRAENIELE
LTWBIREHE X, FE3REY Luteal 5ICEREBAE T2 XV b Luteal 4

CRLEIR R 2 A L 72573, IEIREA M L 2R D D LB A,

AR BRR 21T 7.

(7]
20154F 3 H2>5 20164 3 B % TITHR/VE L4 7 B CH—F g e
& FERLIIEGIDOSS, B (Dayb) 12Gl, G2 Th ol JEH % %t

I PR A B K ST U 123 LA & T A 23 e 78 C X T2 BLIRJE 1 8 Bil & L 7.
ARSHEBLYVZ AN T —FE T L~ v 25 L. HEEKRBHE
BT, By Py, T3 — 2 CHRPEIIDO 22N 2 L 2 fs8 Lic., R OSKANT
VT =)V 6 ~ 12mg PF A TICBRE IR AT o 7. 8 12 A 4R 5 38 Al
BTV, MIRIZFERISIHOAETEL. SHIV BRI v/ 27 R
v 125mg2 AfEEE, L P, OREEL =T —THREOBE LWL L.
F&TIEP,E15ng/ml B E& LTz,

[#ER]

8B LE 513 36.07% (SRR HIFH32 ~ 425%) Tholc. BRI
A EIR 261, ARG Bl Th ofe. M AEMEP, OHER X518 T0.125
+0.19ng/ml, 6iT1.04£0.53ng/ml, 7# T3.64+1.03ng/ml, 83T
7.51%2.30ng/ml, 9J& T 11.66 =4.86ng/ml, 103 T 16.04 = 6.22ng/ml,
1138 T 19.35+7.47ng/ml, 1238 T 23.18+8.85ng/ml T - 7. )il
WL PEIRAR I 2/861 (25%) Tdh o7z,

[Z£]

AFTHID T, FEHRFEAR LIEFIE D P, 0 ZEORVIRIE T O
P,OMHPREZRE L. ZORE, BREPSOP, O LEHIZ7T~81E
IZ5ng/ml & 72V 1038 T 15ng/ml, 11 ~ 1238 T20ng/mlLh &% 2
L3 oTe. PEoTURRIREIRME 2B < 72diciE, i P, 73 15ng/ml
U RIZRDHEARI0E, EBLETDHI2EE TRET T, HEHRE
AEOLE R < &0 L CRIRRE 2 8122 T & 5 "IREME 2V RIE S vz,

GrLl. BEIDOKRRBEDATH o7 3335 H] (G1: 1144 41,
G2 : 219fEH) ITIXHERIEY Luteal 5ICAMEIEBEEERL, KEMN
B TH o7 153G (GL: 6UERI, G2 92 EH) IIZHFFE~DRIE
27252 T, Luteal 4 ICEEINBE A £ LIz, 728, £ TOREH
Zxtl, PROFMEEZIC L —W — KBRS X2 B b B 2 HE T L
7. MEEBELT, SBHEEL OGO NERTR (GS) F, RN
R VL3 (FHB) SICOW TR T 21T o 77

[#&R]

BAERF O EEIX Gl D Luteal 5 & Luteal 4, G2® Luteal 5&
Luteal 4 T36.9+4.85% 8 X 137.8+4.95%, 725N 37.114.45% 8B X
U36.6£3.95% THY, HERATRDLNRD o7z (p=0.48).

G1 ® Jf A% il % Luteal 5 & Luteal 41C % Al L 72 GS £ (21.9% vs
24.6%; p=0.69), ¥ X U FHB %(16.7% vs 19.7%; p=0.62) I3,
Luteal 4 ICBME L HEREWEIICH 57208, FRERICE BRZEIE5
OHENIRDP T, G2DOREE% Luteal 5 & Luteal 4 1ICBAEL 2GS R
(32.9% vs 41.3%; p=0.16), RBLVFHB X (28.3% vs 35.9%; p=0.18)
X, FIBEIC Luteal 4 1ICBHE L 72 BEAS S WMEIANIC B - 7273, £ FERIC
HERZTZR DN 5Tz,

(EB%]

BRI 5 HEICEE L2 G1B L G2 DU HIIREIIE, Luteal 5T
AMEREAE T2 XV b, Luteal 4 ICBMERME T2 Z & CHIEAE M A |
THREEME DS RIB SN, A%, LV REHIZ2 BT 72 5 QNS i 247 9
LT, PR R O R R AR O 4 E A BT
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THIEDELVEFINEFEEL, O LIIERRLETSELERO
1oThodeELILND. Fixld, BE TEIT—TNV6Fr (VTR &
BEHEFATLHEELE > TWD, BN EEEF I LCiE,
DEBRDEESCKEDON T —TNVAIARED T =TV EFALTND
HEB AT ANALERD) . FTz, BHRICIEZ O I EE RN E -5
BEELTWD, AT, WBENEERORRDNT =TV L
VA ROfFE DA T —F IV 6Fr (VY 7 1) LEHEi U THERIC T %
% SRR TR IS BT LTz,

[5iE]

H— B AT o7 1,039 &ML L Lz, D512 D%
IRDHFRCE e, MBI A T —T IV 6Fr (Y 7N O, IT—T
JV3Fr(Y 7)) « AARGH), BT —FNV6Fr(Y7h) - HAR(CK),

0-18 HiEICHIFSAMHILOKED
ART OBl DITIRECERIAE
DR5d

EIS BE, B X A BT 5 RS

1B B, HE BF, KK FE, BE X

M BME, AH &%
BETRAR ERAR - RELBERGL> 5 —

(B8]

T, IR P i BB~ — 7 — & L T, AMH(anti-Muellerian
hormone) 2MEAZED TS, 4], U CTHRITSAz ARTITIBWT
AMHEIZERL, SRIPCOMEIRER, HIREIRIZES £ ToRBEH
TR EICOWTIRET L e e 5T 5.

[753%]

20134F4 A 5 5 20164 FE3 HIC Y BE TERIP Z 47V, 2> B IPAIIC
AMH<1.0[ng/ml] TH-7= 95 N327FHZRIH L L, BRIMEEOFlRH]
THERR RS BINE 2 E DR 21T o7, £, AMH=1.00%i&
U T RS ERIP A C W T b AR IR & 1T o 72,

[#&R]
XG5 NDERIPFEZD A O rh AT 3975 (28-48) Th o, Thb
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BT =TV IFr(/~N—R) « HAR ) W, £, BERTFELTE
I 4F i (34755 AT, 35 ~ 397%, 407% LA 1), PRRAE I NS (S mm
A, 8mm L), MAFELTEEFHAVE, ICSD), ZL—F (R
If, RER), WBALR-T-& UTBAE Y G EER, Bk AR Days,
BASAARIS Day6), B TOH T —T S8 (i, AT
), BBEEREGEY, L) ICOWT, BEREOMICEEREGRID
DERELTZ.

[fER]

KAT—TNIBIOTA FOFREREA v Xt (Adjusted odds ratio:
AOR) & 95% 1E#EX M (95% Confidence interval: 95% CI) IZLLF D
WY ThHote. BT —FIVIFr(Y7H) - HA KRG (AOR: 1.15, 95%
CI: 0.78-1.71) T 7 —F/V 6Fr O #4 (Y 7 b) (ZRIAT) LHIRLTH
BEREIRLNRpoT. T, BT —FNV6Fr(Y 7 R) A K (K)
(AOR: 1.99, 95% CI: 1.50-2.65), 17— /L 3Fr(/»—NK) &A1 R(HH)
(AOR: 3.90, 95% CI: 2.46-6.28) IZfEMIA & L CHERBEHRE RS
ERZoTe. ZOM, FRICHEERRELZRETLELTRESWIZRH
TITERINER R 35 ~ 39/ B L V40 A 1, LV —RARE, BiEE
WD RS RLARAR Day6 3 KX OFTEIR Td - 72 (p<0.05).

[(BE]

IRF H R EESE ) O 1 7 — TV B L OH A RORIFUIM O T & [FI B
ICERICHEZ RIETREMI RSN, £, RWHA RBLUON—
RO T—7 VO IXERICH L TROER L 25 Z LRBE I,
ZDHBHT =TIV 3Fr(/N—F) « A K Gl O RS EKO MR
RT-L720, WEORMNPSH D EEZ BN,

AR A B (28-355% 1 19AS0/EH]), B#E(36-405% : 4LA107EH),
C T (41-4875% : 35 A170/EHD 1T LTz, AR SIESNC RIS
AMHIZ, A#%£0.46, B#£0.41, C#£0.30 Th-otz. WIHINIZRITH Y
TRIREMBIL, ARE2.638/ N, BEE2.61EMI/ A, CHE4.86/EHI/ A
Thote, FHRINEITEE, ARE2.37[81(45/19), B#£2.37[81(97/41),
CH#£4.46/11(156/35) Th-olc. HIEEIRICELE TORBEMEIL, A
RE3.22/FH(29/9), BRE4.73EM (71/15), CHES.45/FHI(60/11) TH-
7o, HEIRICE 572 ETICHAVWVZIROERINRIC 3617 2 BRIMER O V-3
ABEA.T8ME (43/9), B#ES.87MHE (58/15), CHEE2.36# (26/11) TH-otz.
7, MEHENICERINE B 2> 20 BVWTAMH:L.0M EE &
T2 T RE3BED BN JE W do 72 0 OIEIRSE L BRIPEITE D 720
BIMERZ L 2L 25, MIEFIT AR TIZAMHLOLL 126.3%
(71/270), 1.05Kii%18%(9/50), BEETIZ1.084 120.5%(63/307), 1.0
Hi514.0%(15/107), C#E TIX1.0LL £3.9%(12/311), 1.0% §i%6.5%
(11/170) Th o7z, FEERIMEENET A BETIE1.084_£10.218 (1837/180),
1.0A43.4718 (156/45), BEETIX1.080 110,318 (1702/165), 1.0
2.601#(252/97), CH#E TIX1.0Lh 18.921# (847/95), 1.0 i 2.151#
(336/156) T -7z,

[#&]

AMH<1L.0 DFEFNCBWT, FEICHA L TREAHIKITEL Y,
FIMEEII D < B EIICH o7z, Elz AMHDO KN Z->TEEE
PMERIIR ZRZEDBAR DI, IIRRICBONTUIDHE D 25RO >
7. AMHZIPRTRAEZ S L IR DA DRI & 1372525, %3 Lb
FROEOIRENCIT BT, AMH RSN BT HE NI ERIN - ok
WiafTH Z L CibRZHIfFTE 2 L b,
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FLEIPE R4 (POL : primary ovarian insufficiency) I, 405AH
DOEPETBNTEIF R e o E0 i E2Bb 5 LTSN 5.
POLJERI TIXERPEINANE E A LB I LT, NIRRT HitEERL,
TR IVR IR BRI FIC XD ML DA L STV D, BT
1£20064F XV POISM Rk ZBRFX L, POLERNCKE 32 RELIRE 21T 5T
W5, ZITHEFEAL, POUEFNCH 32 MBEIC I 1T 2 AR O
AR B oM 21T o T

[7A3%]

20094E1 H~ 201643 HE TOM, HBEIC THAELL ERITIER &
TLIZ POLIEBNC 31T D, BRINE, MBHEH Y OILIRREEZ% TR
iR L7z, IRICPOLSEGI &, F54F#E: 27-355%, PHIFE: 36-405%,
EATE: A1-465% LERBRNCSE L, BURISBALD T DITIRR & — ik
TIETRR DG O & BT LTz, 728, ARERRRIIE<Y 7
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E & UTCBRERFIEBS Al DO
RV DB REDERE

g EET, mE T, I #X", S5 Bmig”,
S @AY, 2T BEY, =1 B&”, AT @52,
SAK AL, gaA BY

1) WY U7 RS ERER S —

2) B\ 7L FERAS ERATE

(E]:0)!

W CILEEDBABREICH LT, BAERRE RER TR THAR
SRBHAARIN IR 2 EIRAT 2 B & U7 Bl -3 OO B AR AR B 217 > T
W5, LaL, FREHIKIC LD P =R kel R EO BN Luminal
TP IEIED VR PREIND. £TT, XL Aromatase
inhibitor (AT) fFAIC KD M2 b w70 R A SN SR 7\ IR BRI 3
ETERINZAT > TN D (B R RBRKGEE S :2873) . AW TITA A
F ORI 2 AR E Uiz ATGERIREANN 7 e 2 ic ks, BIP
R, ZHEE, WRARLHERLUAREERE L.

[xi=]
20144E5>5 20164F 6 H £ TICYBRIC TIVE 21 To B x4, 7

VFERRAMEER2OBAOL LT,

[#&R]

FAE RN R 1T 2 POLEFNL 5798 THY, ZOFIEF 1 29.0+
6.57%, UPE CTOIRMBIIAEENT 34.924.0/ CTH o7z, ThbITHL
TRV TSI FIC short #:1C & 2 ARSI BB (45 513,064 1)
JEAT L7255, 35.8%(207/579N) OJERI TIMfEIEE 27880, BIFR (1
BROREIEK /6 5 E AR 50) 1316.8% (514/3064/8#) TH o7z, Fiz,
POI B (212)8 1 /156 \) & — M A ALiR¥E (266811 /148 N) BRICIRI1T2
S BN X5 AR IR A OIF IR R IZ T E N I20% CH B A S
HDTP, FEHAEZOBRICBNTHEEDOME CThoT-. KEIC,
BE TR ORIV ATRERE & R ATRERE D LLER G 21T o o fE 5, BRI
RATHERE TIE POIFEIE A3 3 < (31.6£5.0 vs 27.6£6.75%), FEIE
D OIREAME COHMMPAE BICR W ER (5.9%4.5 vs 9.1£5.44F) T
bbb EPRENT.

[(BZ]

— AN POl CITSEIRICE D Z LR TH D LEX LTS,
POTSER T 450 iR <M EREI O HIPE A 24T 5 Z & T, R iR
ML EERTDEIENFRETHY, FIEH L IIRITEHFY D
EIRREWET DN TEDLZLENRB SNz, LY FETOREE,
TRPRBALA DIBIE B EINELTICHF 5 T2 LEALN DD, POIOJK
BROERZZEL, B2 RIERE R IICRFNT&ETHD
EEZD.

GRR (BRIRIPF 4 / SERITPA S, S RE=R (2PN MR / IR 750, 5%
F2H B COMIEAR (IR  EHIFRE /2PN R 12oWT, AL
FEHE (ATRE, n=15) LZLsb0EE (Control B , n=219) Tk
L7z, #5352 A CTORFEEZRIT Veeck 5T Grade3LL LA BAFIRE L
TR (RS S E RS 2 LT,
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RZE LT A O EIIT ATEESS. 1% (31-437%) . Control B£38.1
% (31-425%) Th otz WIPREREFOMAP TR~ w v E T AT
297.8+60.3pg/ml, Control #1639.0+57.2pg/ml & AT#E TH EIZIK
Chote. BEDHIZY OBINIIIaEIE ATFE7.2£1.9M8 /5%, Control
REO.7+0.6H /B LM CRIEE TH o, DY ORINRITAL
R (71.4%/ 5B4#), Control # (71.7%/38) LR TEE RO oIz,
Fiz, UIFREEEIT ATRE(86.1%/ %), Control £ (80.3%/H#) LH
BRATRDONIR o7, ZREFIT ALEE(53.7%/#5), Control
BE(70.2%/ B3) & ATRECIKEZ R U2, HEIRBIUNER2ARICRIT
DRI, ALBE(DEIH 1 73.0%/ B4, BRI 1 56.9%/
#B#), Control B (5)#122:83.0%, BIFILER52.6%/ H£H) LF%EThH-
7z.

(EBF]

AFFEDFERD D, AIFETIE Control B & B L TP 2 hr
BENERICEICINX S 0s, REPIIIEIIIa &2 ) OFREIRIC
EPBOLNARPSTI LG, AR ICEEBLRIESRNEE
Zbhic. A%, JERIEBEINL 525 RFEmxTnL.
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575 Xz, W ER, il §58, I\ EA

JAZRETHZ
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a2 ERIIC ISV T, INERIC XD YT OBEOE TS A SN TN 5.
FxDOBFRITINTS, 120 r Al EOT & 2 HEEL 72I8FTigst
ZHERDOIMFAREMET T2 ZENHEN T2, IEIC XD FERE
KTF#FO—2LLT, Ibav NI T7OMERTICIIEMEANLAD
EREISRIBIN TS, AT, W E CHEINVEFA4
TF VATV (GSH-OEY) A3 En = tRINF DRI 2 OIRF8 4=
RICIET BB OV THFEL T2,

[75i&]
R PILERI I TRIVAY A VAR EAR X BRI 28R L, 3

WX (50 # HimR, 39.9%5.4 » Hlif) BIUEIX (120 7 ALl L,
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[57%]

IR OB Hasegawa HIC Lo Tl SiV/c R R R 1L A 7T
IZUTH o7z, —BBEE 0 8 AR O 8538 (T SE 2 4 H5% Propidium
iodite 3 O NucGreen Z IR INL CTHRARIC I /a3t 2R L7z, 8l
LIT2AZTLIATY, IO EE G & wOtE R E /. /fohiE
Hli¥ Image] ZfAVWTRENT LIz, CV1000(#&IERE) 2 FV-TIlan 1
TRNA A=V T HFTo T2,

[fER]

Day4 £ XU Day6 IZBW TGV IRF235 572 &l L TGVBD
PRF3E SO T, S Ye @R G BITE W E WO RER PGS
iz, (Day4 GVBD:2.16%, GV:1.42%, P<0.05 ; Day6 GVBD:1.70%,
GV, 1.42%, P<0.05) MILIFF:M55 NI TIE, GVBDEGVOE
HEHDINFRE LI L b Yt RITH BRI AR o7, Fe,
GVBD I3 L7288 TIE, Day2 55 Day4 lC B W TR g
Bz kL, Dayd 25 Day6 8\ TIIBO Y RNE I Lz
(Day?2 :1.60% - Day4 :2.16% - Day®6 :1.70%, P<0.05). ELIZ[ED
HBICTIA TRNA A=V U T EATo T fER, STEOINEORE /5 —
VOB SNI. 2095h, IR NS IO hLARIER A S
TVWRNWRE— AT BN MITIR 3 B ALz,

[#&5)

LALEOFERD D, IR T DHIBASEDEI T Lo THRF R BE 2
BT epvrmeshic. XoT, ML NIk O ML L LT
WH LN TELAEDBHHEELLND.

135.2%14.2 » Alie) o JP 40 i — IR R0 B 4 6 1 2 BRBR I iR L 72,
5mM GSH-OEt #7285 a VY, 38.5C, 5%CO,, 95%Z2&D
BRE T C 23 O MM AE R/ AT ol BEBROIIFIZET V=
H— BRI XV IR A B, 7 Mo L Yea e LTI
BElTol. B (MITH) IGEL72b 02U FL LT
KOS ERERH Uz, R85, 38.5C, 5%CO,, 5%0, 90%N,
DERBET T8 A MANF AR 21TV, INEIR IS O iR~
FAERETE L 72

[#&R]

FEEEICRWT, gkEEE i~ GSH-OEt IINE R R B LR
BRI~ DI LRI B R R IE S 22> T GEEINK 69.5% 35 LY
39.4%, GSH-OEt#INX 75.5% 3 £ 1V45.0%). —J5 & X T,
MITHNCEL 72010 %413 GSH-OEtIFEMX T 80.6% THY, IJELRAN
X (64.8%) LHANTHEBEICHEMLE (P<0.01). Sblc, JpfEs, R
N IRRA~ DA I LOR AR 38 A R ITIR RN T 50.6%.  22.5%
BLU20.0% TH ook, GSH-OEtFMX TiXZh24170.6%,
48.3% 3L 143.3% THY, WIhbARICE»>7 (P <0.01).

[(ER]
7 VIRTFACRBWT, GSH-OEt RN REEL, INERIC K DR
HAERIKT 2UGET D REIVRIR ST,
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TTHY, WIETIEIFOXOL, 3, 4, 6 B3IFAEL TS, FOXO il
AR CHRERMAERZE-TRY, 7K h—3 20/ EH,
ML E R T2 8E T ORBEEREL TS, REICE LTI,
FOXO1, FOXO3MIpfadsEFIICE LTS ZLMRbhroTEY,
FOXO03 /v 277U M= ATIERHNCEL <DIRE, IR ANE AL 3
M, FETET, RKEMICPOIL, FILCESTLES ZERHESNT
W5, EMIHFOXO DFEITFEAISNTNDD, EOXHREHE Lo
TWDORTMRH STV, JAFIUIXLIE, HILPRARIERERED
HOMBRWEHED LT, RKIICIVE-ET % Tstep up T 2EHE R
IEGNCE BT 2. 40, FKAIZFOXO LK/ T A—4 (FSH #
BRAE, BRIPER, ARG, IEIRSEE) L oo B & R R R BAE B C Rt
{Tolz.
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(E]:g)

A ZEO RS PICHE T OEBIES TRV EFI S B R S e Z &b,
WA RIS E#MEZITD 2 AR Sz, Lrl, ZhETiceh
AT RICRBIT D BEH LDV TORE TV, ZOLEHPARTIC
EDXOREBEERETIHMDILE, 1O THELOZRINEE DD
IR 9 DRSS 5. F 2 TARBIZE TidE MEIKRATRIC
BUFDFHILE L EAEER OZRER L OBIRICOWTHRE 217572,

[7%]

2013451 A~ 2015412 T HT S 4 HURS 7 2 AW T ART 2 /47 L 72
4,229%E6110,083 A Z 0t L Uiz, BZLORSIRE - K TRE - BT
¥ EBHEFEAENLEZHEZENS0RHF L. FfkICHAZED
Conventional-IVF(cIVF) 725 WNZICSI#% D Z ¥R 2R L A
3D DR Tol. M, ZREROFHITERIR O FEDFEE % 30
~ 35RRICIRE L7z, MAAATITIZ ANOVA RSN *BREZAWE E
KHES % CHEEMEXEIToT.

Va7

2012427 2520134910 H £ T4k CIVF-ET &/l 7T S 7232 A&
RIAREA : 14N, B 18N) Bxitgl Ui, @Isdgkhe LT, D405%
I QF A 72 B A @I iE AMHAE : 0.5ng/ml L _E@P 73k &
2L, LUTe. BROMNGRMHIOPNISE S OINELIEE & 0F QIR B AE 5 T4
WEED W QU E R 25O T D FSH S, L L7z, TRINRHCERIL
T 5 O A~ © BEORL R A0 i &2 fh i, Y 7 v # A4 APCR T FOXOL,
FOXO3 mRNARB&ZWEL, EKI/NTA—% (AMHESFSH
JEREE, BRI LoOMBEERG L. ERRRAARE 2 hr—L
B (BIEARLE) 0 2 BEF O - Bt biTo72.

[#&R]

FOXO3 mRNAFH T BRI L EOFBI 2B 72n, FOXO1I
IR LAHB 2D T, hMGEGELEOLFHEZ Dz, Fiin°FSH
JEREAE, B AMHELIZE SO LMER AL R o7, 2B O
BT, RERARBARIE 2 e — VIR TR B B 720 o
TS, EREER, RIFME, EBRE, MIRRICEEEZRDRPT. F
TRRAHEE T, AEICFOX03 mRNA R ENK -7z,

[ER]

ERTh, FOXOIIPIEmICE BB A0 > T W B RN B 5.
JRRARAARETIE, FOXO3 mRNABHBKIETH 52 EDIIIEEE
BARFTDTHHFA LR 25 Z EDRB Sz,

(AR - ZE)

FEE R - TR - R SR ICR E AT R SR h T,
LA LEEIRICEBWTIIS AR B — 2 L LIz e BB R T Xz, =
N%& 201341 A~ 20154E12 B ICRIT D4R OA Z L O PRI & ik
LizkZ A, JEFITERWIEOMBEN AL,

AZLDICSI#HDZAERIL81.9 ~ 84.7% TIEHICLE L IZEE R,
FHiIN BT Ao o, —FH TAVF%OZRERITAZ L
TRELELDNW(60.8 ~ 71.0%). THEFHAHOR LN EE)E
T3X (5 :6.7.8.98, F:4.5.10.118, {K:1.2.3.128) 15} THsgL
Tl Zh, WD LITEBIRIMED ST [KICIITD cTVE SO FERIT
fihd 2 K& B U CTH EICEm 2 272 (p<0.05) . ZAUTYFED cIVF &
T 2RHETH B T1005EENKE 7 /ml PL_L) 2 TR 2 ER O E & HNES)
FOBENKTEL, ORI 10007 5E &R T /mUCES U TEL TV
JEFIDBRIRSNIAER P L LR, £, XD TIIFA—U0VD7eL,
RIEIRE - RIHEN b OO EHERRE R AE <, TICIEF RS T
LEWZ EAMEIATEY (Levitas ef al., Am J Obstet Gynecol.
2013.), A EOEERIMEVH (1.2.3.12H) TcIVF EOZRERDE
EWVOFERIE, FOEDITFLRDFRRERD D,

[#84E]

ARTIZRITD b ME T OEBRIIAKIR L RNEOHBERH Y, i
DEBMD DD ZEDBHSPICR -T2, £72cIVE B OZRRITLITE N
TEMTREENZ. UL, ICSHIZCIVE & L TEmRTH A RE
N RIS HAILT VWD Z A D, ICSI 2L H—RIRICT D 2
EREFELNWEEILNS.
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[5iE]
201642 A~ 20164F7 A £ TICHIE D RE G b B3E (3644) %
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0-26 BHENEFRINFECHEEULE
RIFCBII DI/ TFRET ZORE

T FEE", K Fi5", 889K 2V, RS =",
o fnt” B BT, EH BT, s,
BH 22, 1R LBA"

1) T4 x2X - 7)Y VARFE
2) RBRFRER EMERFERRR

(8]

BIESPE TIE, AV RS ICAW S 15T % Isolate-Swim up IEIC LD
EUNL, HAEETITC, 6%COLMTMIERMEEEK TIZT2~3
eI 58 375, e RURIEASk, ZRERTHEINDH, 37TCo
MAFRMEEE K P T, BFREROERISEREZTIErmbh
TW2. Z072, Swim upt%, BHETREHMZETLIHA,
RN TRERMNIEERRKISZE L, ZREAPIETL TV DHE
BIERSH D, T TARIFZETIX, Isolate-Swim up % DHF2E & SR K
& DBRETAN, B E THRBRERIR 2T 572D O T
BIZOW TR 2T o7z,

[75i&]
AV TH—bRartvr 5T, 2016E5 ~7H £ CICYfe TR
WIRE TV, FEWEPT RS WHO Rl 25 7o L IE B 2k S b Uz,
K% 2 8 Isolate IRIC T BEL, B L 72_L > b &2 FER, 2
IZHW.

FEB1., XUy & 5%HSAWIHFFIIR; # K HICiLD, Swim up
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ZERIU 7. K51ZilER & Sperm Freeze (Ferti Pro) Z L:1OEIAT
BET. IhEEET o000, KEEMmEEN (4°C) T3Rfm A%
WG & AT oI BE (AR k‘;‘<°bl?$’f§%ﬁo7’:ﬁ¥(3ﬁ) Licire. 2
B OFhFEE OET) R LmdbET) R 2 t BEIC THBRR 2 L.

[#&R]

AR E B 2R O IT A BE23.00%, BRE21.53% (p=0.10). =i
FEEROTEIT AFES.91%, BHET.45% (p=0.03) Eofc. EEIRICE
WT, 2HMICEBEZEREROLN RN ok, BEEHRTIIEEE
(p<0.05) BEDLINVABERBEE LY bEEEHRBFH NN FER L
otz

(E£]

R 1 2B PR A7 LTI < C SRR R IT I W TR RIED & Wl
Tho. L, BEEEFEFRIIKTI7A) Y MBHL. Ak
FORRPD, EHER, @mUEEDRLSICHERERNTHAILIIEI
PEREL D bR VEHA S ARSI, FCEEEERITERICE» o7k,
BHREANCWEEARNTHATHIET, Tus 67—V —Fkk #EE
RIMHPFR LRSI BN,

(&)

ARFC LY, BHREREROREZEMERIRICTLZLT, fERD
FEICHNEHFEEFHERFRICESRD LRI, S%IFES
IEGIRZ 0L, HTe 7R B e ik A HR 5 & WIS RS -1 D R4 FT FLIf
ERFELIZ.

EEER L2, BN L 72K 7%37°C, 6%COZMT T3MRMEE L.
O 3WEERE LIS T2 Z AR TS OIS 3K IR R T 5 5
B SE FICRBWT, K OES L e 4% (FITC-PNA 4L
BT LVRE) 23 L 7.

FEER 2. XLy & HSA ERINHEPES-HFFO9R: #k THE, =G
TCREEEE L. 20k, FEBR1. LFEBRIC Swim up IEEZEML,
[N U 7o 2 B LR RS SR BE 1T T 3IFIEE 8 L 7.

[#&R]

FBR1. Isolate-Swim upEICCHEIN LR T1X, EEhEI1X100%, 4G
HAEEERIT14.2% ThoTz. LvL, SHEREIS7TCTHRAE LfE, =)
PR TL, JEAREERIMUL. Ok T 2 eIk R Tk
HBEISEFE U FIXbT0ThHY, EHELET L. §72bb,
SRHDORE THRFOZRERENMET LI EA BN,

T2, SFHIREZTH->TH, ZOHKswim up BT LV [ENXL 728E
TR 2B UEBIR LHER STz, Z01% 0 3RO S A 5
FEERBEIC XY, SARISOHR SN, mOEER MRS TV L.

[(BZ]

SEOMEHA S, Swim up BICMIEAMNTEREF, 37°C, 6%CO,
SUTICTEMRERETSZLICLY, HEENERRIEDHRZSND
Tedlz, BERRE TOZEENMET I REEI /RSN, —7,
Isolate L F Ma 41 IR T CHLIE MEFIN S P IR 1 % F IR LT R<
TET, BB R LICRETOR LD SFERIRE T L
MTERIEDPD, BTREISERECICRMEEST LA,
Isolate I Mith, IRICTME WIRMBERE P TEF2REL, B
FSE RN Swim up &2 EMT5 2 L2 kY, EHRMR IO EREE
LB TREBICHWS ZERTEEEZ L.
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0-27 BOWBEFREBEHFRERTINAR
“MAYU” ZHW IR FIREFRG
D5

thE XEF", A% BEY, HH HAY, R %2,

SHEY, S 2Y, T Bk 2
1) WS 7 U = 7 B ETERARR
TS )=

R A BB TS HE T

)
2)
3)
4) RRRFAFER BRI R B KR

(B#)

2 R B E MRS E CTESEIC XV T2 AL kB F
XU TR B 7 ORER R UL OREP B E LS T NS, |]A
&, WO RO 2 D SIEEICEARERT T 5734 2 (MAYU) %
A B L L (Rrr i) . Al MAYU 2 7o i+
FERAFIR D LLIE, WG Volume DREFT 24T 7.

[753%]

FEBR 1 ¢ BFTE AR B ST B RO SE B P A3 50% LA 0> 2844 D FE 1
AW, RET5EMEEFRE L CSperm Freeze(A V¥4, LIF
SF), TYB(ASLAAJX=HLF¥—), TYBZ10%IEA L7 SF(LLT,
ST) ®3FEME LIz, TN ENORIF K T RER L S8R mL,
IIA4FF 2—7 (LLTF, F2—7) EMAYUILTHRELZ, F2—T70
BRI TR S RIRKUT b P Rfts, IRERITRIELZ. MAYU DR
#51X-80°C (84> - 3°C, 35%)) £ TProgram Deep Freezer IZ XV fEE
B, MAERICREL, FELz. Fa—TORMRIZ 37T COIRKFR
TV, MAYUDBRIZ37CORY N L —h ETH o7, BURERD

0-28 HRICHBIFH R RFENDFE
FREDRIRICDONT

A T, ATE . " E—

RET7-rIUZ Y

(B8]

AR, BEROFEEIC I BAETEIRT D EE (BAY A 3=) D3N
LTETWD., —F, AJErTREFIOBE T2 P AAIE R IO
FORARR U AR RE 22 L IR &8, DBATRRB OO T
WRPHEL > TS, LaL, (EZAMRF B TORBTHF5I3EL
RENSIT, ROENTJER DA TITOILTW D ONRBURTH D, SlalFx
i, GBETEZEMERA B BT £ BRRS 21T o TERNIC DWW TRES &
1Tz,

[7A%]

1997451 A5 20164F 6 H F TIC B THEZAEIRAT & HRICKE 13Uk
EAT T 1TSERIZ R e UTe, KB OB ORI, HATRERKER
OB DOFERE, HRERE T ORIEORIL 2 E 1T OV TR Z T 7.

[#5R]
U7 S O RITE30.118.15% (e {#29%%, 15-554%) T

F 7 OEBHRNEIL Makler chamber, JEEHPEDLESENTIZ SCA ZH

WTfToTlz.

FBR 2 SR FICER B ST B RO IE B 23 50% LA ED 34 DNEF %
JAWz. MAYU TOHFER drop @ Volume % 0.1, 0.3, 0.5, 1ul&l,
£ Rry 7 2MEICICSIADH 7 A% ¥ 7 ) —CTRE| LI EBNIE T2 1T
FToOAN., ER1LFEUSEERIAR AT o0, BFRE ORI &

EosinY IC LD AEGFFRLMEL 2.

[#&R]

EER1 LY, Fa—T 2RO EERURRE T (n=22) OEB)=IL, SF
23.1+14.9%, TYB 29.1+21.5%, ST 43%23.8% &7V, ST Z{RIFIK
ELTHWES AR A RICE D272 (P<0.05). MAYU(n=5) O EERE
%0 EB)FR 1L SF 7.1£3.5%, TYB 8.5£3.8%, ST 8.2+3.8% &720),
HEEZIRALN -, FUEEDORF (n=11) #MAYU tF=2—7
TSTEMWTHERM L B0 T ORI LIA AR
ZEXRLNRD 5T,

EBR2 XD, TRTOEMS RNy 7 CTRARE, T2 TE72(24/24,
100%). %7z, EosinY IZXAYOfER, 28T OEFD B TE
(24/24, 100%).

[(BE]

FEER1 XY, MAYU TIESTOERIC KD F 2—7 L REOH ZhHED
TR TE, EBR2 XY, MAYUZAWIHE T RFICBNT,
FEMRO Volume 23 0.1 L <% 0.3 u1 D J5 H3ghfE% OF5 1 ORI LV it
HIATZ 7.

[#&55m]
MAYU % W T3 R IEII S EZ R TEEE T TESE
BE O FICSHRIRETH D Z LR Sz,

otz Kl DBEDRIUILLITOmEY Th oz, 614(35.3%) D3EES,
11244 (64.7%) PRI TH oTe. ALFHERT 1194 (68.8%) . ALFIHIE
B3 404 (23.1%) , S5 FHRIAHAT CH B RERT) 2394 (5.2%), %
D354 (2.9%) 72oTz. W3AOTEFERTITRERIES 41.0%, HILFH
23.1%, HEMEYV L NE 6.9%, HEEREK 4.6%, EBBA - KEEBA
3.5%, MERRIESE2.9%, RISLARDA 2.3%, ZOfh 15.7% Thotz.
NABTRRAE B ORI, Yt TOART B265ERIICITHIL, D5
HI1KERI (73.1%) DMEIRICE STz, SEURAEBI ORI 2R IR C o
L 7oHE %68 F U 7B 8 STEG, (b2 t% D3 ff S R 1% 6 F s
THEB], ALSEEREEHIC Micro TESEIC X 2 BICKS 1% 6 F 2% 3 EH,
ZOM VER GEHAR) Thotz, —F, HIRERIT UEFIOATH -T2,
BLLE O K TR IR DU BRORS MR T8I (45.1%) . e ~Hkos 161, BE
FEWER] (54.3%) L7280 TWND. BEIEHBAONFITIELMER], BHE
D OFEFERGE D B o T FEFIHN ISFERY, T PR ASE) 4V 7 Bl 23 70 SE il
Tholc. DBARFRFERICAE A UTERI S 1200, SRt RO
(B8 2372 B AVIIEBI AN 10FER],  BERE T4E & 72 o TIEBI AN O FEBI 2 B 7.

(B=]

DRAIBIREAE FH 32 SRRSO AR FR A 72 & DIBIR T IEIC Ko T, ke
H7e ERE THEL 72 BT BEME S B 5. TRIRIKFE R ICIRRE TE £ 70132 8 1
iE, FETIESELRDERD R HI, DSATBIRIEHE R OIEIREER] D5
DMEZEERAT COlifE L7+ 2 V2 ARTICE D LD Th -T2, BSATA
SEIAER OB O QOL ORI DL, DATRFERIOIEZMERT B O
TFHFEINETHD EEZILNS.
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—hxiEE (OERRR)

0-29 ZTERNEAEZ(SEYY)ZRWL
ERFULELEDIERNBAM
DIRET

AT &, H B, BR xF, AN BT, TR 6,
THEE mNER AREM FEZ HEBX

TATAITHEI V=Y

[Bx)

BILE, ARG T ORI A BLIR & o im0 7 BEE SRS 5
ST D, BERIZRWT SRR OFHEEIC Percoll # % fV)Percoll
B L E Tl E R B A ELE TIRZ T o T 528, im0 % O kR

FERARICTRE DD L F 2 —TBERI ORIED IR FLTLES 2L,

IIEBREBRERIR O BB 005 Z LR EOWET R E RN
EUTWD., ZZTABE T, 3LoBE% O LIEREREEREL
FTHDH, “HEEARNBELE (FEYY) ZHWTEOMRNARMEZR
L.

[75:%]

BH DOREZE NIRRT R FEIETE L 72> TR 2 s i
LLTe. EBIE TR R Percoll B L L (KRS 1) L AR
(R 2) TREEL 72, WO0HT/3A Z21215ml 2=k Fa—T7 2l
FALTEBEZVERRE, Ty Y 2R LCHEZREELL, F—HiEe%E
HICHT TE LT, 0%, JERBECIIARA PRENICT, REET

0-30 ¥ RABFRAICSITDBICHE
SOREICDNT

B2 Tk, TTHER, Bl =R, AEX
R BEENEHRANRBERREIEH

(E]:g)

Foxid, DARITOWFIE CEAEEBEGRRICH 2 FTIIGPL 7 v A —1
52732 'G (GPI-AP) 8L 57 s ORTEZALAHEBRICEZY, Zhb
EHEICEERNTHD I EERM UL, ABFE T, RRAIRSHR~Y
ATHEX S MhIC#ED B % C5TBL/6 %t & BALB/c RATICERL, 2%#
DR 2RISR I1T 5 5 28 (GPI-AP 8. 77 hDRTE
b, FARBOE, AV AT a—LilEEERY) ZHiRL, ZRieE ORI A
Watlrz.

[73%]

DI HEREMEETFEIC 15 GPI-AP RN BIZS.
H TR EESOFEME ThHIATFNR—F L7 aF 2 v (M-
B -CD) ZHs#iITiNZ, #OLBRMEE 2 MV EGFP-GPLBt D&% %
117z,

QFAERERFHEICHES 77 hOBIXOBIZR.
FRROEM TR LI T AR L IcaL T bV VBT I/ AV B
ICRVGEL, GMI1OZE A BRI CTHIZ LTz,

QARG DEIZR.
R OSMETHEE LI T % Izumol ORIEYAZITY, SISO
HEATEBEE LT

DK B DL AT m— LiFHEOHEIE.
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FNEEB EhE EEEBRELLZ. T2+~ v F%0.5ml D
WRIRTRIL, B1TEOID v N e{Tolz. WREOEERE T8 E,
R T E B RIS L ONR O 40 A 1 [BUUC B L 7o REE] L BRREE]) %Lt
LTz,

[#&R]

A OB RO I 2.311.3ml, SEBRE TR E T 4.4+2.7X109
ml, T EEHHRIL31.3£10.0% Th oz, (n=19) LHEL% OREREEL
R BEOEBNE UL (X10%mD) 121.9£2.4, 1.7+2.1, #EFEHR (%)
1342.4%21.2, 56.9+21.4, ALPRER] (F) 1351.1+9.2, 41.3%8.3 T
BV, K ER LR THERERENALN. (P<0.05)

Mt QAL O RS B IX 2.5+ 1. 1m], JEBKE 718 13 29.1£18.5%
10°ml, KT EB)RIL53.1£26.2% Th-otz. (n=36) WLEHZDHER
L REEOEIRS FIE (X10%mD) 1314.0£12.1, 12.2+11.2, ¥
TEER (%) 1374.8+14.6, 85.1%£14.9 , ALFEMERT (F)) 1349.6+7.5,
36.9%5.8 THY, B EBRLUHEBMICBWTHERERERALN
7. (P<0.01)

(ZF]

Ty VITELEO LEREBRIENSHETHY, FKLHERFAE
BFICEME Lz, £, FEYVICRBWTHIERELR%EOEIRE T4
B CEREFEBEROFBRUWENRRONLCI LD, FEY YO
FIZ XY LIEBRBERICHKIED DR T35 2 LxBinwieExohic. &%
WEBIZBE L TERBR TETWRWDBE LB O XLy DRI A
FEFICRG e oTeledd, BT LBITENL TN RWRE TORESICE
DOEVEE T E N 2B G T2 2R gL Bbhs. UEoZ X
D, BTAEICTEy Y EHWDZ EORRAERE IR SN,

AL 2T u—LFEA I TH 5 filipin THEF &2 YL FACS 2V, %
KRS DI L 2T v — il A IE L 72,

OB ZHER L FEFROME.
FRAE THAZHE ATV, RAVZIEE LI AL DREF L2 E
L.

G F—5 COZIEHEDLL.
SRR DORE T2 B4 TR LR TIRA LTI ARATV, BIE RV TAITE
BRe U ACATOZREINETAMEL, 15O OGN DRI
DEREEZDEAZEIIE L.

DENITRITD GPI-AP L T 7 kOB Z DB
BALB/c Tghft~ Y AZ AR~ A LAZFL, IVER K2 BRI
TINEEIULT S, INBEHHHCEES LIRS 1O GPI-AP R DL 57
hOZEEEBIER LT

[#&R]
TR T T 7 hOEFTEDRDO B, ZNAZREREDE N Ak L
TNDIZEDIRE SN,

[(BZ]

BALB/c R#t DEEFFHIE, C57BL/GRAMDKIB0% LA EIURNZ L A3
HOENTWEZ(ARZ LT R—A—Y) ., ERICSEORIVEIBEERTD
C57BL/6 R D 50% FREDEINZ R Thole. ZOREELTE, Z
NETHTOHEROBENTHHSNTEZD, RS TORNZHEER
TlX, BALB/cH§ T2 C57BL/6 &L[A%LL LD REREZ R I3 9 fF =
DR FEDBINELIRZ L700, ZORZIERIT, wIEROENET T
BT &RV ARRFIE TRAEHTIC, WRHETT 7 hOREEDENE
RHL, ZRBOMRNLEITICH G LW DRIEEEDS RIS 2. F7k
AEMEOBIRIT, EMCOLINATREROT, Zhicky, S%EiTrBE
UL BBE ORI S NS,



0-31 CryptzoospermiafEfilicd(F
DS FETESEFSFDLHER

B, B Rt 2, @ 5D, IE B,
#illl WERE", B RER", AR BEY, KR #—°,
TR 157, 8 E—"

1) RE7— b7y V58
2) ZHT7—-bIUZv Y
3) RPAFER 2 —AFRRk V7047 3w 42—

(8]

Cryptozoospermia TIL R FIZ 788 B 2 B E o0 I 153
WREFEICHNHONTNSA, FERALEIL 72 (TESE) Bf &AL
TR DITONTRY, ZOFEHERFERSINTND. 4SH, ROFE
BRICILIRFICOWTH G T & TESE FF OB 247072,

[AE]

2012429 A5 20164F 6 HIZ cryptozoospermia & 2 Wi &4, &
FEFORERNTICSIZ{To7 TR, TESEE T DA% v ic 84
B, NZTHERE T3 LU TESER T O 5 26 A L7 TiER 2 & T
Fre2iEpl et L, BRET R, THEE, WRRIEAR, BIOUT
PRRE LR 7L TESER OB TlhE Lz, Z0ob, [F—&HINE
N TR DR 1 2 FAVTICSI A MifT LIz HEBIL, SHICY T 70—

TELUTRAEZ R LT,

[#&R]

ST 22/ %, TESE F1C23/8MIC ICSI #4727z, KD
BEEITHEH - TESEHRS TN 24 38.2+6.7 vs. 39.6+6.3% TH
BEZZDRI o7, LH(mIU/mL) 1£8.8+1.5 vs.5.1+2.3, FSH
(mIU/ml) 1%14.2+2.8 vs. 9.0%6.0, T(ng/ml) i£3.5+0.8 vs. 4.7+1.9
T, HHRE SR THE (P<0.05) ICLHE FSHR @ o7, FEDOY
SRR - TESE RS 1-T34.7+6.1vs 36.1%5.65% CHEZEZRMi
Dot ZHREFRIL63.2% (120/190) vs. 51.2% (104/203), IR fusE
1%43.7% (45/103) vs. 46.0%(40/87), #Hifit: L O E IR HE T O R
T RFITZ N Z21018.8%(3/16), 30.0%(9/30) Th ot ZHERIL,
SRS 38 & (P<0.05) 1T~ 7225, FRAR N R L I I 5= 3 #E
ICHBET R oTc, HPEGNTS RS 8261, TESE R 1# T501
Tholz, F—RIVECH B IO TESE W T O &2 #EHL7z0
XAERISEH O =R RIL, FHIKE T L TESE K F T 87.5%(14/16)
vs. 66.7%(12/18), FRAEHIH1350.0%(6/12) vs.44.4%(4/9), #FiER
FORMREIRRRIC X5 RAITEIRRIT, SR 7T0%(0/4), TESEf
T TIE66.7%(2/3) Th 72D, HatiRG BT e o7z,

(ZF]

SIS T O BZRBRIIEP -T2, TR, HERIL TESE 1
TEZWHEHAIZHY, Cryptozoospermia DEFHICIBWTIL TESE 1
DOFERRHY 72 ] CAEER DM LT 2R R Sz,
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P-1  OPNESKU 1PN EORFKFIA
DO HEME

BIE XA, HEET, A 200 A6 & WE mE

BREETF, WA B STRLVE. FEP R

JWC BERY 1 X > X7y Y
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W TINS5 5 18 ~ 19FF I ICZ HEHIE 24TV, 2PN IR& IEH;
ZHELLTWDR, ITFEIPN IR IPN RO HFICH EFHZHEL TV DR
NRoHHLOWELHD. LL, EREHEGBZNATRERL A LT T A
ZEALTWRWIERZ TIZ, 0PN RS 1PN JROIER 2 Hli 32 D%
LW, F7o, YR TIHMERRIBEEREZFELLTRY, AL MEERICL
RNEIZ, OPNIREZIZIPNIECTH-TH, BHORELRLILDIE
IXERFICV A7 B, REEZBZEA DM, BB AL B il iR
BB ZIT>TCWVWA, 22T, YBRicRiT5 0PN IR, 1PN RORKEIC
DOWTHRFZ AT o7z,
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201341 A~ 201645 H £ TIZY4BEIC CIVE £721XICST 217 o7
S5LE 16248 W & *%f & L L, 1) 0PN, IPNEOEIL, 2 HIE R,
Day3E 4 9 IR R (Veeck 73 FEIC TG2-6¢cell A E), AR, B
I R A% 2R (Gardner 2 JHIC TBB L |) 2HEf L. 2) &5,

P-2 BEFHIIREEICIDIEERR
HEEHILZADD

B2 LR, Ftth a3, LUE 8, BE MSS, (k Ak,
B BiE R RET, FHESL &L,
S R

WEARTZ/ U=y Y

(B8]
cIVFIZBW TR IEREEIL, REERTRPEY THhoTh, 13.5%

ICRBND. YR T, ERZREEICIDIREY v 2l <Tew,

BIEBRYP CREKAT AONIER 7245 A1%, split-ICSI Z@IRLT N5, 3
FEEREL<RDILn, ITOE - HOEKRTICEY, cIVFIZRITD
BZHER, SRR ICSI TOEMRITEE NS 5D, £7240
LA EOIEFNCIRNT, SRR OBV DS IE RO R I B 5.
ZHPHED ZERHMIT, JFRIRAT R IERIESNC W T AR O
MEfToT.
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2013429 A~ 20164F 4 A ORI HIEIERIN 24T - 7o JFURS T L IE #E
BI245FHNT RN, FRINE IVFE, ICSHITIRY 53 1F e R8IV % & T
EINTERTRE LTz, 1) Flnk ARES5RRTE, BEE:35-395m%, CHE
407 LA LICH L, cIVFORZ R (30%LLT), LRI RE,
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OPN I & 72 1 1PN I 0D St fRf IR 33 o OV R A VS 5 A 0D e B =R 2[R 3
s 2PN HslR & L L7z,

[#ER]

1) OPN IR i &Kk 0 17.4%, 1PN RIE6.4% % 7~L, IVF-OPN, ICSI-
0PN, IVF-1PN, ICSI-1PN /X% 7 21 23.4%, 36.8%, 86.9%,
92.3% M3 E 2 BAE L 7. BAF D EIREIL, 25.8%, 29.9%, 32.1%,
3L.3% CHEZEII P o, Fiz, WEMEERIT43.2%, 44.6%, 25.9%,
22.2% & 1PN iR O fRAE fa S 3G BT A2 272 (P<0.01) . BAFIRER f %
1321.1%, 20.0%, 17.1%, 10.0% CHEZITRO L2107,

2)0PNJ®, 1PNJR, 2PNROHF SRR OITEIREIT TN Z4118.5%,
22.7%, 20.4%, AL AR IR R O IR R 1 34.3%, 27.3%, 34.7%
EVWFNLEITRS R o2, ICSI-IPNOBRE TS, 26 CHEARIC
FEol.
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ARfgEt 251X, IVF-0PN, ICSI-0PN, IVF-1PN, ICSI-1PN®
SEIRER, RIS EIRR, BAFRERRICEEZEIIRP SR, IR
BARIZBWTIL, IPNIEAOPNIRE D b A BEICEWMEE RLTZ. E
7o, MEMRRITEFE A D72, OPNIR, 1PNJR, 2PNRCTHEZE
FRONoTeb DD, 0PN RS 1PN IR & B4 L AT IRICE - 7o EF)
DR sz, LieioT, IR E THlR L 72 0PN RS 1PN IR D
BRI — DL LTHRFIZANDSGZLLMLETH L L B
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V72 Gardnar 4348 Blasto 3BBLA L& L7z,
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B EEN L 35,7242, BEE AL, INEME21.6%, PIRIE
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Bt CREICIITD cIVF O ARSI S IE B 0 56 4 B, 1.6%. 7.7%.
4.5%, ZEIREIERRIL, 6.8%, 8.2%, 7.9%, ICSIDZEMEHRIL, 3.2%,
3.6%, 5.7% LHERZFIALN P72, 2) AR, BE, CHOIE
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