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Neuroendocrine mechanisms of GnRH secretion: from basic knowledge to clinical applications
of hypothalamic neuropeptides

WPOT HfE 7, At B, AR R

Hiroki Noguchi® 2 Takeshi Iwasa” , Toshiya Matsuzaki’

=N N v S S e R S T PN S
2 ST B bR A e R e AR
STA fEBIEAE FEEREY v & — AR
"Department of Obstetrics and Gynecology, Institute of Biomedical Sciences, Tokushima University Graduate School
“Department of Obstetrics and Gynecology, National Hospital Organization Kochi National Hospital
*Department of Obstetrics and Gynecology, Yoshinogawa Medical Center

ER: HERTS-TERF-IIER (HPG axis) 1, EEATMHEEORE 2 4 L, ZEIREET LEY
RBFEACOHEIN 2 #F T2 L CARRIRDEZRE 2R L TV SBRTHERENTF KTH 5 GnRHD ik
HRISE/INV IR EY —DVIRDIBDZ DN H 5. AiE ISFIREFICEAHO Y, BEGHICEAHD-TSH
W, ZhZFh2DO0OWIA LAEXANRTFUEEAZ2-—OYENLT, IXAMAFUICEZ T T, R
T4 T 74— RNy VERER TS, REFRRIKE (negative energy balance) ®EEDX L X
BRShARETI, 4 0 BREERTF, REMEY A1 MAA L WVEBETEP X L IRICH{EE S
h, HPG axis ICHEWTGNRH /NIRRT T2 2 & THBEREEISMFI S h 3.

ZDEHIZGNRH DR ENERHIEEE I BRI S h, EREBRDAF CIEGNRH7IZX 7%
JZX b, BICHBRILVESDT «— KNy VEREEAEDE S ETOGNRHA I BEICHIE T 3
CENRBEE B o E, EEEMERICSVT, ERBORRLY) TO5XF o 8E WKL,
KNDy =2 —0O> %4 L CRREMLH Y — 2 % ##]3 % Progestin primed ovarian stimulation (PPOS)
EPfTTONh2ELDICh -7 BEODEAFH, BBNEHEIBRIND Y, FiEREEEIITAETHY) 2K
FiEZRRIET 3. Zh ZThOREINERBEDEHE+2ICEBEL /- LT, EFAZ EDREA - /e, #
SHER IR L TREDREFIIERBELEBIRT S EHEETH S.

FERVEERR, X ML AMERRL MR THEHIIEEEE T, T ZOFRZEVER
KZEDPE—BIRELD. ELERFEN HS581E, HPG axis #+HICEBFELALT, dJ7 K bhAKE
CEERGNRH/NIILZEE R EICL YA REE - I13FRT 3.
¥ —7—NF HPG axis, ¥ AXTF >, AR FEB4EHIIES, GnRH, PPOS &

EXEEF: The hypothalamic-pituitary-gonadal (HPG) axis plays a fundamental role in the
reproductive endocrine system, and essential in optimal follicular development and timely
ovulation. Gonadotropin-releasing hormone (GnRH) has two secretory modes, which are pulsatile
and surge secretions. Pulsatile and surge secretions are involved in follicular development and
ovulation, respectively. These patterns are regulated by negative and positive feedback effects of
estrogen through two independent kisspeptin-producing neurons. Under negative energy balance
or stresses, expressions of orexigenic factors and inflammatory cytokines increase, that induces
feeding behavior and stress responses, and simultaneously suppresses reproductive function by
suppressing pulsatile secretion of GnRH. Based on these knowledges, we have applied the effects
of GnRH and feedback signal in the clinical practice. In recent years, progestin primed ovarian

SAF 20234E5 H 18 H /528 20234E5 19 H
THEE B 408 e-mail [noguchihiroki@tokushima-u.ac.jp]
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stimulation (PPOS) has been introduced in assisted reproductive technology. It involves oral
administration of exogenous progestin from the early stages of ovarian stimulation in order to block
the endogenous LH surge through the suppressive action on KNDy neurons. While this approach
reduces the physical and economic burden on patients, it generally requires freeze-all embryo.
Therefore, it is crucial to understand the characteristics of each ovarian stimulation protocol and
consider the underlying etiology, pathophysiology, and social background of individual cases to
select the optimal approach. In patients with functional hypothalamic ovulation disorders, such as
weight loss-related or stress-related amenorrhea, the initial approach is to identify and address the
underlying triggers. If the patient desires fertility who shows WHO group | ovulation disorder,
gonadotropin therapy or pulsatile GnRH therapy should be a treatment option to induce ovulation.
¥ —"7—F : GnRH, HPG axis, hypothalamic ovulation disorders, kisspeptin, PPOS

FCHIC

MEDEREENDREEIIBREELL, AFICHEWNT
2020 F (I F14 AT AP EEEBEEICL )L
LTW3"2 %£/42022F 4B IC IR ETERBERE DR
fREREEGY), MEREINRLLFRITAMTHEE
EEELTERINEILE, £BERIASLGHREE
WEZTWS SOHABETCLSERINDIEHEERE
P, ZTORBEXATEEDIE, BELOHEEDIRER

DEMABEWBAICEBETEADBFDESTHB.

HEEBE I SRBHENZTVWSERE, EAICIIBiIR-T
EMDARRFOMEEZFZRIRENKDSN S,

AETIE, ETEEATBEIBORGELTHKRT
EB-TEMA-JIER (HPG axis) DO 5, KT EBHR
NRTFREFDIC, ETEERICH D D HBEA D b
BOERE, BLURERXHCIMNINHPG axis &)
HITIFICOVWTHADHERRERXATHEL, %
NS ZBRARICALUZERBEEREDOHEMICOVWTRHMAR
EEHRBIT L.

£

| RERTES - FEF - SPEROER
— R TEHEERTF R EH0IC—

1. RERTE-TEEF-PHERE GnRH D BENRE
HPG axisI3EEADEEDORE 2L, E@EIP
REBCETGERHATOHRNEM#IFT I LTARAIRD
FENZR-ALTWDS. ZO-HHPG axisOARFEIC LY,
BREY, THELEH4LTHERBEEDRENE
C3. dFFhOE> Db RAEHABICRAT 2R DESE
D—IFERIICEED RERTEOMBMIPTEES
NERTFRFRIVES D, TEFFIREEL TTERA
BIBEIENTEARIMERILESO [MERF] &ELTE
BALALELDmESIETI2EVIBRIE, 1950 F
BT Z Harris 5 I &> TRIBE N =% GnRHIZ101@
DTI/EBDPOSEBINTFRERILVELTHY), BERTEB
D GNRHZ2—AO TELEIN, ZOHRIEEKRL»SHIK
TEBIEFRRIEICTEET S FTEAPIRRO—REMMET
MICEESBINS. GNRHIE TEAFIROMFICE >
TTEFAMEOREMMEMEENhIFNrOE

dF7 K bAE > Y REHEE ICRE T 5 R DESE

— GnRH * ¥ AT FUHFEESINDETDED) —

3 HERERG L

12;8;1 TERETLELOXE - A%
1928 [N OBER % HRAE (Scharrers)
1950 Fj#% Tﬁf¢%%@*$ﬁﬁﬁ\/ﬁ‘%¢§®gﬁﬁﬂ (Barg_m:fmn 5)
TEERFIERILE >R DIEIE (Harisb)
1971 GNRHDIEERTE (Schally>. Guillemin )
1977 Schally, Guilleminh'/ —~NLABS - EZ2E2ZE
1980t  GnRH®D 2 it o R ER
1996 KissFBIFDHER
20005 FARTFUORETE. #EeRERA

EERH
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12 SRR TEICEFANRTFLeEETZ2008147
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2. GnRH/NJILR

GNRH I ADEER IC L > TR B R IR FH S
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—7, YIICH UL TERBEME » S GnRH 235 L 7=
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E(EyrL¥aL—232) IC&3HDTHS. GnRH
FTAZZAMDORIABESICL D4R EEDOINFEIE DR
REBRICAHL-HDTH 3.

EHEBENEBEARNDGNRH/SIVIDSEE IS LH,
FSHYMEREZT{LZIES. GNRH/SILADN S4EE
DRRT (1REEIC1E) Tl LH%/M‘@{%'LL&&U, 1%
SEEORRT (3EEEIC1E) T FSH 2 I B E A
3% FSHOBIEA L EE PRI EEEI£HE 5T
W31, GNRH/SILZADSEEDOELHE/-IROKE
WRISELATFRhOES DIBEERICESL, BB
s —T IR DEBO—DEEZSNTL .

3. GnRH Y —:

BESPERIICAD EMPLHEEF2BICERL, 2h
NESDFELSTIDRASRESNBEIIN BRI
3.6V YILOERT, LHY—JOBHERIC, TEKE
FIRRZR D GNRHBRIBFICH —SRICHMENBZ ED
WEINTVWBE. ZOEIICLHY—T1F, BETHH
S5OGNRHY—YERMUABERTHS.
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WZIRD B EFET DRIREM A R I TS,
XAINTFODEBELEENL, B2DIFREFKS L
LTCGNRHAMEHIHTEIETHD. FANRTFLUE
E-2-0OYRIZNOFC2RMEEEL, T OS>
ICEBT1—FNNy JDIEHREGNRH-Z2—O XI5 4
3. GNRHD /NI ZK B (B2 u) ZH#ET 2
ARCOKNDYyZ2—AYWEXHT1TT4—KNNy T %,
GNRHO Y =R & HE T3 AVPVD X INXTF
PZa-OYWRRITFATT4— KNy EHANLTNS
(R1). £7-, BBIFARLSDWBENDZILTFUICHTS
ZRELEL, KB REDBEBOZSLEHELTVS.
JF R AECORiEXE 935 GnRHD /NI
ZBLVY =T, ZNhZThIZANOAT > DRAT4TH
SURIS T4 T 74—y 7EHEZ I TVWS. BV
WEBENDIAN I DA - EHRETIELHDINILZ

KPBOEERIETL, SHEDIXN T DA—ILEH
542 GnRHELHDO Y —JRprEFERIND &L
2 GNRH/SIVARDBIETZRNALF D SDRA T4
T714—=KNnNy 7ERICEVIIFEIZN, GnRHY IR
PDBERS T T 74— RNy JERICE Y FERINS
CENBEOREICESVTREINTVWS. —F, GnRH
Za-AYEICRIZMNATCSREPRBLTHST,
IZAMOFIRFANRTFoZ2—ACEN LTEED
ICGNRH A HIH LTV, (F>®mEBICHWNT, IX
FOS U HESICESTAVPV TUEFANRTF OB H
=%V GnRH I E¥ES N, HIZARC TlEFANT
FLORERBRIPETLGNRHABHPETTES ' 20
£S5, IRMNAF DRI T+ T 74— RNy 7ERIE
AVPVDXZNTFLZa—AYICEUNTESN, A
T4 7 74— RNy Z{ERIEARCOHOKNDy=Z2—A>(C
SUNTEINBZENBRSLICE - (X1).
XANRTFLOOREISEMREICEI-TELY), ERC
FOVWTIHRIKTEDRRRIEF (preoptic area: POA)
&R (infundibular nucleus @ IFN) ICFZXXTF>
Za—HA HBFEHELTVS. 2N, F-omEDARC
ICHEYTBIFNICIEKNDYZ2—O P EETEY, B
TEIEICHEENBLTWABIT-EEER LY, EFTIRS
DIFNHFIZ AT HEDRI T4 TEELVRH T«
T74=FNRNy7OWThEHENFEL TV B AIEEME D IERE
EhTW3B"® Y —F POADFANRTFL=Za—0O>
DREBEICDWTIEFFMPEES A ICHE STV E W (E ).

FRY
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.
©.“

GnRH
—a—RAY

Qe

GnRH/YJL X

# GnRH

ELLESL AN
O "ol
IR T &6
If > 558 : SIRHZ (ARC)
3 Ew : ﬁil—)rg(lFN) KNDy
—a—0A:

O FRARTFY

@ — 21— A% =B (NKB)
A KA /T 4 A (DynA)
B IZ2 ATV (E)
h7esrzxrFnyv

M FRNRTF U FAIK (GPRS4)
B NKBEZZ{A (NK3R)

B DynASZA{E (KOR)

hd T X bOY VALK (ER)

M 70472570y SRIE

EERH

2 KNDy Za1—O2IZ &3 GnRH 5B 0 HIiis
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5. REBEMRH - ANLZAH HPG axisICEADHE
HERTHEHIEEDERRAE LT, KallmanniEk
BHCEREMEEISF N A SRR ETELRED
BEENER, SLUBRERDPI NG EDHEBER
BRFETFONS. BEICEALT, He3EREPI
AV EGEREBEICRIETHEBICEREH T TR EIT-
TR B2ODMEBEEEHINETOERBMETESH
ICE->TWBZ EERAICEED . £-BMER T ERMEHE

PIEERETLH/SILAR M OEEIIMFH Ih TV
528, RERTEL NILTGNRHD/NILRIRD Wk H
WHIINhTVWBEZEERLTVWB(K5).
ERERMEERRDI2%IF 41Ty MILBEERD,
2.5% IFHRBEMXEEICLD ESN, BICHRKR FEED
BRFIEICEENIE, ZD38% IHERVIFIERTHS
EDRENHZ 'Y REDERE LT, #EMX B,
LIy bk, ZR=Y, ANLZABENETONDB. 2D

74— K5y o BRTE ROT4 7|2 HT 47
(POA) (IFN) %
FZARTF
—a—AYv KNDy
—a—RAr
2] : [+/-]
GnRH/NJL R
TEARFIR
> LH/¥JL R

N

E, A J ~ M E;
g wm . SRR :5

EERN

3 EMIHIBMERTED - FEMS - JRER

< BRAHORE > T
Bk
s VAN
LS Dl = N
- DL o AN e |,
DR =S 7 GNRH/¥JL R
(\CEI:I/)&_ TEAPIAR i %
SR
DER LR arzy—it x o
BRRAFLR ) I WAV | &
FA R DA ,;
< Z b L ZRISDIRE > e RERE N4
EHEH

4 ERBOAMLADVETEEAEICRIT TR
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LHE MR EERE X 1980 £, SEIMEBICH Y,
TFFE (BRIEE) (CHITBRMEDERZEIF0.09
~0.43%TH 5" BEICHBEMEPELEBREZENG66 ~
84% IFBREEAHFL VB2 ARFIEEEICH
W7, ¥ (BMI<18.5) ZEFEFAE, EELLLH,
FSHEICEEBIEL, hEM0IFIZRLTWV 3 (X6).
e ARAIECHIIEET 25| X TREDH DI,
HPG axis D TH [GNRH /SILZRDBDIET] &F
ABNTLS,

Helds o hERAY, BERICEZERBOBEEPR
FLZIZEBGNRH/ I+ KA 2 OIENICF X
NRTFLDEROETHEH B EEBESHICLE )

S5, BRAEBICEREZRZEBRUAMS Y FOBEISR
EHBNDZBERIC, FARTFARADEKETHEDLZH
BEMICDWTHIREL TV B2, ZhoDRER LY, B
BIRETIEXFINRTFOORRE, EAPETL, MR
DEERHIEZICEAD B EPTREIN S,
XZANRTFLoDMICH, RERH EETBEEICAET
BRFIIFRLABEINTNS. Sy MDOKERICIEERRE
ERFTCHZZ2—AXTFRY(NPY) 22 %8575
EGNRH/NILZR DA IE S h, BMRETHEH
B REEIND® %0 Re 3 BRRERFOALFY
SES Y MDORERICHES TS EGNRH /SRR
PIFIEhBZE, COMBERINRAEFET 1 KX

= B A 22 1 (9P RH Th )
W

LH, FSH (mIu/mL)

0 1 2 3 4 5 6

RR T EIEHEONEE BFE

-O- LH
- FSH

W ‘ LH/¥JL R

F-EEAR EHEIN A HAAE F_EEAR
10 6 10
£ 5
£
E 4 z 4 ‘ ‘
; g 1 2 W
0 . 0 0

0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

K5 (h) K5 (h) KEf (h)
EERH

5 EERAZMEHRRTEESIEEERE D LH /NIVIRD i DEE

=
(o)}

[any
N

*%

LH, FSH (mIU/mL)
D (0]

o

e BREBEGR

ilehad

BMI<18.5 18.5~25%jm 25=BMI

1 LH

M FSH

mean+SE

* p<0.05,

** p <0.01 vs other groups
EEIRH

6 mRMEERFE FKRTHME) BHICH TS BMIFIO LH E, FSH

BEDLEE
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NPYZMLTWBZ EEMELTEE £1-FK4b
SO TIL—T DL, BEEERFOILY
> HGNRH /NSRRI EIIEIL 22, ZOIEI(ERD

AERMAEALRENLTVWBZENBESHIIC 70

LIEDOERDLS, 1@RBFICREBETIEREENED—
D GNRH D/ IV AR5 i & I U MR RE 2 05 4 2
HRMEBOEFAENS RBIN L.

BROXNZHETEEEMH T, HaldTv b
(SR N ZXME TH B LPS (lipopolysaccharide)
EHRET3EERTHEDKiss1 mMRNADFEBEHET
LI LHEBENPETT52E, ZOERPREMYTA
MM ENTEIEEMEL, BREIANRICLDETE
KEEDETIC, FANTFAEADBETIELEZE%E
MHTEAS L,

2D &I, REARRIKE (negative energy
balance) ®EENDI LAV ERINKETIZESR
TEIR R NLARICHIRESN 52— T, ETEHEEEH, I
FEh 2 MBARBENEFO—HEIERINE 2
iz, BEOREITICSVWTREOERFICER T
BED#E N B SN, BOEFICED BHEEIT—RFHY
ICHIHE I N BB A ERRICTH D E VW RFEEER
2HNDT, FHI-LWAPSREEEZD LTERALIER
IChZERHDNB(K7T).

Il HPG axis (CBI 9 B EFER b F DER PR ICH

1. SAENERBICEFTAGNRH7Z7I=ZX, 7243
— X NDER

1) ARERMLH Y — Ol
GNRH7IdZX K&, dFrFrAOEDuICHL, #%

SMEICIREER, ZORICIAFIERERY. —74,

GnRH7>4#d=X N3, 5B »SHMHEERETRT.
HEMBER CREROINFEERNT B ADHICTFF
FOESECK)AEIIEF A (COS) »iThh 3,
MAIZINI A=V FEERN EFICLYMALHAD
ERET2E, BB FEIBRD L, FEEREEORED
BT 92 hCGHRERDERLHLER 2B 28,
GNnRH7IJd=ZXhME(B> V&, ¥3—h&E), GnRH7
PEIJZIANENPHWSRTWS.

2) NUA—ELTHOGNRH7I=ZX K

COS TIZIREADRIE A 58 L, BF (I 5 @& R EE
1&&% (ovarian hyperstimulation syndrome : OHSS)
& M)A —DhCGZEZGNRH7I=ZXMIEET
3&, OHSSORERIET§5. 2DAHEIE, GnRH
TIAZZARMEICEB COSICIZAHWRZENTE R,

FEERBERICH VT, GNRH7IZ A MESIE
hCG#5IZHAN, OHSSHRIERIMEWY, RERI S
CERESIRHIUVMERIRE IRV, Z0-0HE
REETOEATIEGNRH7Z7 I X MES I3 HEES
NEVWY, OHSSDE X JER], BRATZKI &% FEL
TWBIES], PAXREREELE, 2R EBEEAIRE
LAERITIEGNRH7 =X MRS HE SN B 2,

¥, OHSSRALEICIK, AMHIEICL B FSHMOEES
2DERME, hCGEREBDANMLIYY, LAY —
VA, ZBIRMNEEEFE OIS RO BEIE
ARKRILICOHALZEBTHOITVS.

2. Fil- LRI ER K E— PPOSE—
1) PPOSEDBMEHKEE

Progestin primed ovarian stimulation(PPOS) %4,
HEMBIEEICSVWTHRMLH Y- 0ME 2 Y

< EHET

ED DT

)

FROER
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ELTONBERERR L) 7O XF L85 5 BT 5H
TGRS ERMETHS. GnRH7I=ZX ME (A
Jik, Ya—b&), GNRH7 > 2IZXMEICRSE4
DRENERIBEE SN, 2015 FICKuang b &-
THHTHRESN(XR2)P. XEISARIABELY T
FRIOEC R E 7O ZF L BE DS & FRFICH
ML, LHY =Y dIH LGP SREEE 2T 70
FRAFREIOARIE, MJA-DOYUBF/AFEHET
555 (X8). AFE T2 2022 £ 4 BICETEHBIERE
PREEERE G o2 ISV, PPOSEDIRERINE
AN, EFHETZ7O5XFoEFHELTRAROXY
7045 27O BB I X7 )L (medroxyprogesterone
acetate: MPA) &2 RKO4 X7 0O (dydrogesterone:
DYG) »EBH SN T3,

2) PPOSEICH T BHIRMFI DA H =X L

Richtersidbe Yy #BWT, 7AXFXTFAVIEES(C
FOTLHY =Y P HEIShB 2 & 2002 F ICEHEL

x2 DIERBEDERE

230 ZDFHMEADZZLIZDWTIE, FARTFUN
BIESN/AZETESPEL S RIE TR LELDIIC
XANTFLORAECENRICLIEL->THY, ERT
EIFNOKNDYyZ2a—AY DX HT1 T T4—KINy ¥
ICIARS T4 T T4—RKNy 7ML, GnRH/
LHY—S#FRELTVE', KNDy=Z2—0 (121
IZNATFC2REOA 5T 7O5ZTO2R D
ZIBLCHY, 7OFXTO BXAINRTF 3BT
ZDYNADEHMESHEIETIANTFLOLRL
5UIZGNRH/LH Y — 2 #4145 (K19)%,

3) PPOSEDEEREIE

PPOSi%l, GNnRH7I=Zh&, GnRH7> 4D
ZANMEELLEERLT, RIVE, BRIRITIRSR, £ IREEE
KEZTHY, OHSSOREY RV IFE L, %/
PPOSETCHEEZNAIREGNRH7Z T2 X MNETEST M
ZROBIC, RE, BREAERE, T REFOISICEERE
EEBOLV (R3) X L Lad SHi#= 4 SHEIH 8 H

F SRERIBEDER

1978  BAREAT ORI
—IEIIDOEEUNZ LW (B—IRlaEs Do)
1981 T4 F b e8I & 2T EREE
—SEHINDRINA AIEEIC (BHIPERBDT-5)
—F 7T, NRMELHY — L ABEIC
1988 GnRH7I=R bk (v 7k v a3 — %)
1999 GnRH7Z &£ I3=X bFiE (HATIF20065F~)
2015 PPOSi%
EERK
FUH—
GRRH7 T=2Z - S RREE

_\Hﬁé

B##3H B

NRERMELHY —2 D
gkl

MPA / DYG ?;E

and /or hCG
Vo
1

e

FSH / hMG

EERH

8 PPOSZEMZOhI—I
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HSF4TT4—Fnys &
#HF4774—Fnys J

74— FNy o5

RRTH RERAE wHZ
(POA) (IFN)
FRARTF
Za—RAr KNDy

—a—AY

=2 [

GnRH/SJLR i

e ECLESLY

> Lrsnz § =0 o MPA / DYG
()

1 111 t

; 56

ytaﬂ%&- 5 Lo (e
EHERH

9 PPOS EDHEFIIFID X H = X L

®3 EEIEAMEORERME - REMOLE

PPOS;% vs PPOS;% vs
GNRHZ ¥ ZJ=R %k GhnRH7Z I =X b
T %EQ%ES%E[ZFEEJ) -0.13 [-0.76,0.50] 0.61 [-0.03,1.25]
EBIEH Y O
S R B RAVITIRSR7) 1.12 [0.91, 1.38] 1.10 [1.00, 1.21]
/RTINS U7t (95% {SHEXR)
HEH -1 D
IREBR £ /- (T ITIRSR?) 1.15 [0.97, 1.37] 1.06 [0.87, 1.28]
U 27t (95% 1E 38X [E)
OHSSFEIETR6) 0.52 [0.36,0.75]
U R (95% 138X ) PPOSE vs [GRH7 ¥ 4 =& bk &7l 7 T= X bk
EHHE FBEHT-Y O
ZRRFEER) 1.74 [0.78, 3.92] 0.97 [0.72, 1.29]
Rt (95% 5K )
B39
o+ Kb (95% EHM) - SO
i&ﬁ)ﬂﬂ% BEHEFREROZES 0
IBDF% # v XLt (95% 1;.¥EIZF'Eﬁ) - S
HREEDEE

4y A (95% (EHEXA) - 0.92 (063, 1.34]
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BETHY, ERM, ReMICETIELE3T—20E
ErEENB.

7O XFHEISARD =@ EE Iz, F 5t
ICEBEBEEBLTIEN TER. BILRMTH B0,
BEDOEMFN, BENWEREBRTIZENTES. —
AT NEFHORIL)FEREDOERERELERS
TOHBERBHEIIATETH R EEEZRRIET
3. RF, AKTBERE, BRAIZE, OHSSOFBI%
EeRFEFEERE LR BEREILEBIMERICHY), £
TREMEBRNOESLTE TV, HiEmERKE
B EIRS NEEERE, BERESFOVI I GV
EICBBTHDEN S5, PPOSEEREEKNDL
BRB RIS EDIEHMERACEED® 2hZho
BHME+SICIEBRLALET, EAZEICRKA - REE,
SWES IR U THRBEOREIIEFR B EZERTS
ZENEETHB.

3. R TR BENEEDEE - BEE
1) FERDEERBEOERE - ARE
RERVEEAR, XMLIAMERREL EHEREMR
FRTEMEBENEEEE T, FTXOFREMIRKRLS
ENE—RIRELS. FERFLENHB35E81E, HPG
axisE+ AL LETHINERIEZEFERTS.
IS LB ARAIECHEINE S 1L E AR ER IS D —
RELTEISTWA LD, REASELTEFHERTE
ICBHBENHETHSD. R RERENIO%ET

R4 BESVERFEDEBOLE

PPOSi%

GnRH7» 43

=R ME

FENFEELLZEE BHMAMEERIMEERRED
100%, #HBEMXEED86% CARNI BR T EHRE
ATV B (K5 IZEFKENDT70% LI TOERTIE,
BERBREDE(, BENOBE, EELAHEDORIE
BEDVR7&EEL, HEHEMEREITRILEEE
3EZBIRETHB. —FH, FEREHTIEEKRED
70% e BZTHERPERLEWERITIE, KILES
BEEERTD. $-BRHELEDOHBEHTIE, EERK
BENB0%EHBA-EETOHNZIROBEMBI LEEL
WERGRELNELLAVWEEHIELAEGES, BENDUX
IN2~A4BICERL, RE, BREEAFRER, $LUE
BODRDOBEVIIH LA, EEREDOHEEE /-
TIEbBWESNBEYD, TTRERICET THEED
EEICRD B ENBETH B0

2) MR T EMEBEINES O3 ¢ 5 N EARE
OFEARBDTE

RKRTEBEBEIIREERE OEE - BEER, TOR
RPERHFELDOBEICISTRECELS. ERD P
ANLABEEDFRN HNIE, ThEFEHETHIIEN D
EP OB THB. LBDESIC, FERNPLLERERE
WHB5ELEICHMFREITS. RIKRTaBIEBEINE
ERETIE, GnRHABETICHFVWIFROES S
WHETUIMREETIEOINEL. ZTOLHEREEFE
DHZERF, GnRHEZRIFFrOE> 2115 L HESP
BRETOLENHS.

GnRH7 I=X b ik

Ak va—ti&

* OHSSDHEEY X 7{EL o OHSSDHFFEYU X 7L, o BRERS Y a— IO+ GnRHT I X FRAKED
FERLICCWL ERE LIS W ICEBEN3 flare upsh R H V)
. W'&LH#—V@%ﬁJLjIU%'J . HEEBENATES o RBEREN— %Qﬂiﬁiﬂi%ﬁm%u _—
=4y DEDITAUYAN N o o ; o . R — I
(RS EIEDER) . SRESEIR A A s L BBREE A D A
s RBEMETHS
o HEEBIELTEAWL (& « TURXITZRMEBADXA  « OHSSEEU X7 AT L « OHSSHEEU X7 A |mUL
FEsRE) IV T OHUTHAEEL W o JFFPOEVEREENE o EEINREENFRE—
X o HBEIRENTE— o FeBREHAS L W o MARENTRE
FXY vk CHLWABEETHY T—K&  « BERTVa—LORSNE - OFEENARRE
HHoThn [
.« Bffich s
. KEIRELNIRY—
« OHSSD&E Y R 7 ES « OHSSDE Y X 7 EH s KEDHTHRINT 2HEHLNH - WEFFEEI +2HY.
BWHEISER] |- emsmFe or. 4 - FEREBELFELCLE  OEP Db DRBIVERFE TR
s &) SE JOARRTH BIER
EERK
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x5 HERD,

APLRGEICLBHEEEMRR T BEHINEEEE DRZEEER

REH . iz -
oE - = BEERL
- BiREIEE 86% (1M TIX68%)
2 . fEE N 0, S S j=z] =
G&ISS;;;” R X 1004 248 Hég{éjE@mza&’cf¢§iﬂéﬁu(+2.05kgm¢@5bn)L_ot Y
AKERIED 564 AUANIC BREHE
. S N Eard t%ﬁﬁé% : 15)\ * EE‘J@H%@?§$
Perkins %) EEEIESIR FERME DU TS O 1a3mmg mAEE/R kL M 71% (REAA < A hI£83%)
(200135) ﬁFgF—lBﬁ%%% *%%’IA&L T TA #‘if%‘li 299
s o 44) L | Eard ﬁgiﬂﬁl)\ . 49}\
Falsetti 00 BEEENEIRAR PERIE 2\ 0 D 3gh 7-0%R9 - BIEEEE 70.7% (RERAEST£100%)
(20024F) PrOppEE Bk A=Y BA
el kv 250 - REEEE S BEEE L o R a%0 4
- BRREIER 47%
- BREHEES)ILEBW (R & N7 BMIthfE) 0i91% &
Dermaie 546 1720 CHREBN
eg“opl;i BRMECEE S bEENRIE  1ER - BREE LAY - 7ERIZEBWDKIB6% £ THEE LM
( ) 1520 CBMIAIME T § 2 & AR AT 2 HEAH2(E (OR=1.94)
REHEN & AREEIC 12 VEREIES Y (p=0.0003)
- BIREE L 25 - 7-80B10 5 53061 L iR H1/ BRI 5 2
Ghoch 547 - BRREIEXR 35%
o1 RO 7Y\ 1ER - EBEAS L ARBERL SV (4 v Xtk 1.14, 95% {5
X 1.001-1.303. p=0.049)
Castellini 5% yopim i v e 5OA MER - BREEE 58%

(20204F)

@dFRbhOE EE, SiEfmpER
JFRFrOECRE|ZARERBAREKERXONMG
BE|/ FSHRE|EEEFHABRABEE NFSHEH
(recombinant FSH: rFSH) ICKBI&EN B, ETdF K
FOECHOHNEEZE2E $I3EEFICHWH LT, LHE
MEEChMGREIP»ELTWB®. —FA, (FSHIRA
ISP ARETHIEMICEC Y, LHEEENTH5T,
MARIINATFVEEDOLERPIIREETIE503%
TICBDBREBERBEETS %,
JFRMOECHENCLSHIFRTIEISHOINE
PRELXILEZRESE, OHSSERIEDIRIN EFE
39, PIXMEOE_EEARGTIERBINREFHOI b
A= RETART DRI ITERELLZINZE
mELIELIERB TS EIF R O HOBEIEE
BEICHUTART 2f7- /23154, IIEFHBEIIR],
JF RO FEHEDZ L2 ERICH DD, FHIIE
PEIRE I — BB E RN TERG LW %12, [
BEICHULIREBELZTOIHBAE, RIVEHEBEAT
DFEBERBEERIRT ), +RPLEXFBREOD
CHBEREETOLEN $5 Y.
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EERHN

® GnRH /N IV AEE

GNRH &% (Bffe I+ KL UY) 2 #EEROEERER
FEARTERWTSNIINZIRICEESE TS [GNRH/NILX
BEl P63 AEIABRSABELY, 1AIE10% 74
320 ug/25 u | DEEEETF KLU 212052 EICB
ENEARCTEAVTTESRETICRS 3. RoT%
BEEHERSTADHIChCGNHREEEE TS (K10).
A&, KallmannfE&REPEEREE IS NbOE S
MMEEEEETELEOTF R O BERRIBEY,
BRTEREMES, RERAILVECDIBFLMESE
fE(JdFFMOELDBALEED) (SHEISHH P, B
ICHEONEERZEME L TERLEWZ EICE->TWS. L
PLERFLOHIBEDMIEHEZOESILIEBH

SBEUCER, PR E SO TRIEARICICATE
3. a3z LEROBEICEZEICHL, hCGERAWTERLT
EEAHEEMUERLTCE A LH/SULRSEEIL LR L,
ZHEIREH (E14mm I EDF—4%) 131.38+0.1318,
FEIHARIHESRER 12 89 ~ 100%, FEHARIFIREL 27% T
Ho1=(F11, %6)°°. ABIIE—FIEEEENSS<, B
BHEARTICLZETHED/=D@BEEE DS D H
P, BEHERRBICRTEEBLATNIEL ST, &
=EAiH & RBRBEISH —S DR EICEES N 3.
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B#¥sHEB

UNREES

18mm

Protocol 1 A A A
Protocol 2 A A A A

GnRH 20pg/120min 2 T 5
/\ hce 000U &
A hcG 30000 53

EERN

10 GnRH /SILZEZEO7OMI—IL

#=6 : GnRH /SNILZEEDABERE
SEGIER PRRaRE IS Ry 7%E  HESRHAE, PEoRER  HBURRAHK
(1) ELB% (B) HB%(E) (pg/mL) (%) (@)
Protocol 1 9 9.6+0.5 567 £81
141+1.1 1.38%0.13
Protocol 2 7 9.6%+1.1 482+91 100
mean £ SE
Matsuzaki T et al., 19947/ 5 —&F2K 2
BT GNnRH/$/L X EEEh
10, 15 ‘ ‘
E sl -O- LH
e S ‘ 10 |
BE—E EST -@- FSH
WA 7 &\“"’m ; Vo LH/SLZ
u.\ 2| ®eooe000s0c00s0e,
T oL T t ¢ t GnRHE TS
0 1 2 3 4 0 1 2 3 4
5 (h) 5 (h)
= 6 y w07
£ o
D E | R Ny
}EJ:/HHE tz 2 4 M
T 1 1 4 )
0 . - .0
0 1 2 3 4 0 1 2 3 4
i (h) EFRT (h)

HEREH

X 11

RR TSR HEDNREE B B IIZBEI S LU GnRH /VILZFEEFRD LH O/ ILZIRA I DOSEE
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BHUIZ

EIEA D EIBOIREE4 THPG axisic 1751

BRADBEBOERD OSRMAMRIC OV BARTERH
BT FREFDICBE U 1971 EICGNRHAREE
SNTLIE, ZORIENRECHIBEIENBEEASh, 45
EEODETCIEGNRH7 I X720 XN, BIC
MRERIVEL DT =Ry JIEREHEAEDEDZET
GNRHZ M EBEICHIB T EN RIBEE Ao /- & FE
EEREEELC £HBEZEUCIEREL, £HEAD D
ICEAT MM EEREEDE THLIEREBEEAONS.

1)

2)

6)

7)

8)
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Impact of pituitary hormones in assisted reproductive technology.
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BE: BRAEOCEBEROESISERTE- TEX-INEMEHRENT IRV ECMEDORRE, ZORKR
RARSINAERICLDE EZHRREV. 1920 FRICIEEREN O TERTBRP TEFBEDEED 5
SREMBEERTERICL S THB I N TWBZENBAS P EL > THY, 1930 FKIC I ERFMFH 5
EREINZIFFIOECHYPREABEICFERSI W - ZORE MOIF RO YHE - BETE 2
&2k, MENMGREIV LK ERAIATVWS. AETIEIF F MO REOREEOEL S L UR
FEICDOWT, £ADdF R FAECESE - DR ICE T 2 ARMREICOVWTRENT 3.

WXEEF : Current advances in reproductive medicine are largely due to the results of hormone
research regulating the hypothalamic-pituitary-ovarian axis and the drugs developed as results
of these research. In the 1920s, hypophysectomy and pituitary transplantation experiments with
laboratory animals demonstrated that ovarian function was controlled by the pituitary gland, and
in the 1930s pregnant mares’ serum gonadotropin was used to treat infertility. After that, human
gonadotropin preparations could be extracted and purified, and hMG are currently widely used.
This manuscript describes the history of the development and present status of gonadotropin
preparations, and basic research on the mechanisms of gonadotropin production and secretion.

TEARRELSDIBINDMBRRIEAILES (TFK
FOE ) ([CIZ PR RIE &L E > (Follicle-stimulating
hormone: FSH) # & 1t & JL £ > (Luteinizing
hormone: LH) »& ), S 5E#EEEHIH T I LTEES
FHEERAELTWS.,

HRA2LEBMOTERTIBRRO TERBEOER Y
5, REMEN TERICL-THRASIATVWEZ LR
1920FE R ICIEFBAS M ICHE T Wi 1930F (2
Zondek |3, TEAEIEERERB T2 DONDFRILE
S ESDM L, ProlanAD BRRE O B % Rl # L,
ProlanB 7" #ESR, BEHROHREFRTIE VIR %
RBIBLA". £21930 ERICHMEFRBmMbH» ST
FRMOECEHZHOMEI BRI, pregnant
mares’ serum gonadotropin (PMSG) &&ftiF5
hiz. ZOHPMSGIZ1930ER¥EPSATEED
BEIERINEDY, BB THZ-HMENE
£3h, REZSTHENIBRTEILDOTH1". %
Di=HebrS5OITFRNMOEHE EBRICE T

SAF 20234E4 20 H /528 20234E5 8 H
THEE P WA e-mail [oride@med.shimane-u.ac.jp]

MEPBEAICITHOAD LK), 1958 F(ICIFENT
FEHSHHEINAZTF RO PREEFRICAS N Y.
LhLERNLEHEHBEIRETHY, 1960F (C

Lunenfeld 5/ BARZEAZ MR » S FEAREITF R

At > (human menopausal gonadotropin: hMG)

EREUARICAVWTUEYIF R hOE s H IR HER

FRBAELUERINS L OICHE -7 1960 FICIE

It EORBEFZMI MM EL, JFF O OBE
e - EFZHREEREL» L IN, JFFMOEC DS
AR EEBERICODWTOREDESL /.

LH, FSHIZdFNrOE> DEYFIEEM & R
ETH2HEEDaY T =y b (a glycoprotein
subunit) EE538Y 71y M(FSHRBE /X LHRB)
D2 2O20HT1Zy FCIEBREINBIELZ/INVE_EF
THd. a7y bILH, FSH, BIRIRRIEARILE
> (Thyroid stimulating hormone: TSH), & M&E 4
J7 K bEE > (Human chorionic gonadotropin:
hCG) THBETH2. BH4DYT1 =y NEAETIZEM
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¥, a, YTy FZERTRICK)EMFER
TERERT .
JFRPAOECRECHRRTHIOHEEINS

(Gonadotropin releasing hormone: GnRH) (& -7,

TEHFETFRIOECEEMBEL SELE - D
N3, SFEDDREBRIVELTHBILHEFSHP ED
IOBEMESFT, B—DdF RO EEMBED
SHMEINTNBPIZDNTIE1970 FEL I Knobil 5
NI EEBRICES>TEESPICE S /. SRR T &6
GNRHZ21— O DO#BRIEHN FHETIEHERKIEL
GNRH 2 % R U 7= Z# YL ICGnRH & /X JLRIRIC
BETBELHEFSHIIR I3, HHEMNICHRST
BELHEFSHO Y MISHIEIIN B Z L5 RELC.

GNRHODO#EHEH/RETIF RO D& sh 3
ZEWdFR IO EEMBICHEE LTV 3 GnRH
SREDHBEICLZbNDEEN, BETRIEXFS
BELEDIINAT AREFHERICH T 2BEICIC
HEIhTWa. JF RO 2B L TE S ICEBRE
WZ EICT1BEERIC1BIGNRH 25 ¢ %5 =48 GnRH
INIVZFHTIRLHA BRI, 3BREIC1EBREDE
SEE/INILARIB TIEFSHABALICAMIhBZ EnDh
H->TW3 7 EREGNRH I3 FEAPIIRIC/SILZRICH
WENTWBZEPREINTHY Y, JFROE>D
BEE - DIBICIEGNRH DN ZIVIR DA IAETH B
CIZBARETH B, TF RO OB ERICDOWTIE
1970 F(CEBHILOMP LHEE #RIFAICAIET S
CETLHDWINWZARKD R /ING—> %29 52 EHER
SHICHE-THY Y, E5ICGNRH/NILZELHINLZD
DXLIBELIC—FHTS' FSHH/NILZRICHIBE
NTW3BY, ZOIREH LH L) /NSWAHEREEINIZLC
{, £1-FSHR MBI TEFDOFL4LEIRFEMEICL
BREEHHZIBDGNRH/ISILZADY I LERLICIE
—zﬁlbtﬁ\,\m.

BEMENE GNRH I MFISh TV B8, IFK
hOE>DO}b DAL, MALH, FSHEKEWL. Z
DEMETED S GNRHDINILZIKICHIBEN B LS
(S B ERERRP O LH D/SILZAR DD EINLTLB. %
NHEBAEGITIRECERDBITFRIOES DRI T
HELUZRMEEPEITTS.

AR L= LD ICGNRHA M D/ NILASEE DEWC L5

TLH, FSHOR I3 ZThZhAFERICHIESIh TV S,

ZOGNRHICELZIF R OEVEFENREIRIIEDNSLD
ICHIEENhTWBDTHAO0? TEFFIEMBBICIZT
A2 7F EEMRX TSHELSMA, REEKMEL
ERR2 GRS FESTS OIS RO EEH

RB7ZVOERFRMEZEIN T B EIEARFIRETH 3.
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ZDEHRNIRATIZY IRIAPSBIAIINATSR
FOEELEMBEETHI LB T2HMEEIHRICILL A
WHhTWa, LBT2#MAZIEGNRHZRAFAKXR VTSR
fOE>%EKTDa, LHB, FSHRY 71y baH
HLTWBZEPr RSN TWS. GNnRHZREFIXGaE
AEEEZSZRETHY, VHCRKPEETDE
phospholipase C (PLC) ®i&M%{k% /L Cinositol
1,4, 5-triphosphate(IP 3) & diacylglycerol(DG) % &
4£93%. DGIZ&LV protein kinase C (PKC) »7&M4E1E
Shd &, HBENHILILDOFRAY, MAP kinase
Z 4 — K % 9 L Textracellular signal-regulated
protein kinase (EAK) # & #»" & M1 & h 3.
perifusion system #FHWA=EEBTIE, LAT2HMAIIC
120 I C1EDIESEEGNRH/ISIV AR BEE5A 3 &
ERK A R ITEM LS W, S5(ICZDE MNP R L7-.
—/ 302 C1EDOESEE GnRH /XL ZF# TIHESE
E/NIVZRIBICEENERKIZ® o<V iEMEIEEh, BEBIC
SEMIEED LE? GNRH/SILZSEEDEWCIE T2
ERKEMAL/ NEMHILDE LD /32— 1%, ERKIEM
1ENFSH BHLUPLHBDGNRH/NIL RSB EKIFM
HPICESTEETHDIZEERKBLTWVS, E5ICERK
B > BB % T4 5 MAP kinase phosphatase 1
(MKP1) IZLBT2#AICHVWTGNRHEIIC LV 5
BHA#5NhAH, MKP1RERICHEWERKEMEbIZED
L7z, 2OMKP1RIRIZSIEE GnRH /SILZRIHICD
HAEBOHE N EL), MAP kinase h X4 — K, 4%
ERK#ZI&H GNRH/SIVASEEKRFHNT S FhOE 4%
RWEIEICEETHBEELOND '
TEFMEICEIFRNOECEEMEEEICHEL
TREADFRIVECEEMBEPEELFRIVES DO,
RARTER, TEMAE, PRTEEDBIN AR 4L EIRE
MMEIFELTVWS. KRBV EBDELTTIFE,
1>eE>, T#+1)X&F> pituitary adenylate
cyclase-activating polypeptide(PACAP) & & 3.
1oEEY, THUXEFUIEFSHAMENFI TR T
LT, PVFELIIFSHY M ERETIAFELTLE
HICHBR RSP SBEEBEE I TEAR TR
EEINETIFESTERTINZVZA/F—T
FA4TIERAL, FSHEXS - e FEMNICEEL,
BHRICTEFRCEEINAZTHUIRF LR TIFES
SRS LZDERENHEITE"™. — A TEESND
1> EE B TERCERLFSHAREMET 3.
GNRHESEE/SIVARIB TIETERREICS TS T+
JXBZFLDEEDIEINTEIEDS, CDTHIREF
CHTIFECERETAZETFSHA MG L, 48
WENCLH DA EBALICE->TWD ER[EEMBHE AL N
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dFXRMAECES - B, GnRHERGRR#RE
THZENPHOSNTWD. E5ITESEE GnRH /YLXR]
BT, dFRMOECELEMBETOPACAPRY
PACAPSZ BG4I EIMNT S5 &Hh 5, PACAPH EE
BIICGNRHEAZ B LTV BRIREM S 53", £/
ERERTECHEVTGNRH- 1 —O % E b SHI6
THEIRAFELTRRENAFARTFURUFANRT F
CEREHBTEAREICREI#50, XANRTFUIC
FLHD B EINT B EPRESN TS, &5
FARTFURPFIRTF L2 RAEFEIRIEIGNRHE

VIZARNTI AL TSN BEREM D 5 5.

SHICHNEEREME, SEEINIIREBICES T
M3 27 —&KRIE> (Anti-mullerian hormone:
AMH) &ZDZREHBMIKTHRTEAFEIT SR
OB EEMAICEBLTSY, LT2MEEEZAVWE
METIEAMHIEFSHBY 71 =y bORIBEEMNS
#7120 ZDEIICGNRHE#EE LT, ZOMIERT
EBH DV TERBIOKR2GEBFEMED B %
=2}, LH, FSHOES - DM 4FE8ICHIE ST
W3EEZLGNS.

WR1E, BRRDIZ TIEFARHLMRERDONIMG £ IEL
HELT, B4OIF RO EHIHHEIIEFRFEL
TERINA TV S. BERENOWEICLY, FHmDD
HEWhMG REIDOREFEI EIREICGY), LHIEMZER W
FE ST A MM PR R R L E 2 8UF (urinary follicle
stimulating hormone: uFSH) »*B%&h 7. LH» LR
CREBEORIVECHBEIBRONF—HEDD
ICHEBIERSNTWE2E, Oy METHRILVEFBEIC
ENHAONBIENEBTH-7-. TEERMEDOENS
DA RBEODE S H 7= ThH5DREIE, BIEF
#H#2Z & FFSH (recombinant FSH: rFSH) & 0%
DEDOMEEZE N LH (recombinant LH: rLH) &
hCG (recombinant hCG: rhCG) DBIRICL->TRR
Shi- HRMICEEFEBAREDLMERINS &
V), rFSHEBRWABEERBARXRIS O
E 8 (hMG 5LV UFSH) #HWEEEOEERH
BEBOREZLERUMRICETEIVATIT (Y7
LE2—TI3, rFSHERABARIFFMOE®EFTH
ERICEFBDOEVEVIBRIBESLE. LAL
CDIATITAy I LE1—TIZhMG &rFSH % LE#
L75E, (FSHDBE S P EEICHAERIEVEWND
BRTHo7. BEHEFSHICEARLHLALPEWS
ERMIIEERE Y, FSHL ALY BUVEE RIS
TEFGZEDHEDEEEHICSVWTRLHOERE
DENVEEHEBDODRERBICENLILTELD

PACAPHRIR TEIR U T EMAFBACEL S,

ESTRICDVWTIEWELBRELAIE T X E V. 5
HTRHLHP LS THOFSHIRIIEDRBEFE T3,
LHEMGEWVEE, TANS VA —ILVEED-DDT >
KOS EBFRETEETTLEL, SIBERAANDERE
HAELHIRDORAMD =D FOEDETICEAESELT
WBEDNHEN H 5. BEHSICCUAETAITFR
FOEEECEATIRLIMEIVLETHS.
PEdFRraE> s, E8, BRICAICOWT
BALE BEAEERIEEZL(REL, —HK2
ELTIRLERLTWS, COREIERADBIFED
ERICKBEZAPAZW. TFRMAECH 1920 F
RICEBINT TICI00EF 1=-oTWVWBD, WEEICZ
DR REEPRERICDOVWTIRABLEEN ZLEEINT
W3, INDPEDBELEZEBEEBDM LED/HICHER
MEICLIEBEBEORAPVETHIERDNS.
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WGBS R RS eI NP

T 105-8461 HEIREXVEHE S TH 25 F 8%

ET: SEEAPBFIIEEEBORFOTRRICEZCEEL TSV, REFLABEREZBIETLT £
TEADBFHRRIIDERRIR TH 5. RIAIE, SETHIMBICED T TCHOIRREBE T, ZTORT—
WKISC T+ R OECBRAERBICEL YW FSHEKEME H 2 WIELHIRTFME 2 BB L TV <. F /2, KIEH
fE & BRI R O E{EA 12 & B two-cell two-gonadotropin theory (CE D WA FO4 RKAKRILES
FEEDAHZZXLXRFIBEADT « — KNy JHEBICLZFHOEBEBFETHS. LHY—TJ & Zh(C
SlEfE < HEBR, ZOROEAFKEBIRICHTF K OECSRAERBEMITOC RKRIVECEER
BELKRENEARAT.EEERDOEBRKRTIE, 2h5DHEHRASIIERIE® luteal support ICISHI N T
WB. B RBEETD 200, EBARBOMRBICEIT B IN2BEIRARTH DD, ZDERN
BADZZLICDWTWRHERETBALERDBEL, SRESLEIMREHMBOT Yy 77— M RLETHS.
ﬂF '7 K : FSHERE, LHZRME, &6, d4 K bOE >, Two-cell two-gonadotropin theory
P~y N IIRRRE & B, EARRK

EYEEF: Reproductive endocrinology plays a critical role in all stages of assisted
reproductive technology (ART) such as controlled ovarian stimulation, oocyte retrieval, embryo
transfer and luteal support. Reproductive endocrinological knowledge is indispensable in
achieving successful ART outcomes. During follicular development from primordial to dominant
follicles, gonadotropin receptor expression acquires FSH or LH dependence corresponding to
the stage. Understanding the mechanisms of sex steroid hormone production based on the two-
cell two-gonadotropin theory through the interaction of theca and granulosa cells and the
feedback mechanism that regulates it is also essential. In addition, gonadotropin receptor
expression and sex steroid hormone synthesis play crucial roles in the LH surge, ovulation,
corpus luteum formation, and collapse. These understandings are applied to regulate ovarian
stimulation and luteal support in clinical practice of ART. However, much is still unknown about
the fundamental mechanisms. Thus, continuous research and updates in knowledge are
necessary to improve clinical practice and ensure the best possible outcomes for patients
undergoing ART.

*—"J— K : FSH receptor, Gonadotropin, LH receptor, Luteum corpus,

Two-cell two-gonadotropin theory

rearrangement: PGT-SR) AR THERRICAHINT
W3, . %7, 2022F4Bh 513, AN ZHEEBRDELE
THEBEANDOREEREBAEBRINDIGE, £REERE

e
EF, BREMBAMZZORBICEDE, ABE

il

MEMEERIC W TERINEEFZAIIRE (preimplantation
genetic testing for aneuploidy: PGT-A,
preimplantation genetic testing for structural

2t 20234F5 H7TH /=B 20234E5H 8 H
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1A b & 58 8 Bh B & (assisted reproductive

33



technology: ART) (C&WHALTHY, ZOEITER
60,381 CH R FLZDEEFEMLTHY, A4
SHRAEBEIBERAHSICEVWTIRERAAREDDEL >
TW3. ARTHEBDOZLDTERICEVWT ITXMOS >
PTOFATFOLEIICHETRIHEITOARKILEY,
HEWEBRERTIHRR TEALP SIS ZTF RO
ELeZDREHEEY ZZICEELTEY, BIFSART
BiExBIETET, £EAD B FHNRAGLETHS.
SEFE~E, PEEENOXT—VBICIFRAOESS
BAERBEMITONRKRIVECELEICEETIAR
AR & ARTAEICDWTHERHRT 3.

1. SPRETICETHERNME

1-1. YRR &
1-1-1. GDF9, BMP 15

REBICSWVT RBIREL»S—RIFREETHOR
Bl3dF O IEKRBFEISETL, dJF-RbOEY
BREZME/RIOEARRIFRELIETSHZEENS. 2D
ZAF—Y DI TIZEICFSHZRAE(FSHR) #IRIC &
ZFSHRESMDEE/NIEETHY, HrsHMIND
growth differentiation factor-9 (GDF-9) *bone
morphogenetic protein 15(BMP 15), & %\ 3585
[E#mRaH 5 RibEh B estradiol (E,) ®T7IFELLE
WCEBFT—NIT12 - INTUTA LRI KRELEFES
LTW32 Y (R1).

1-1-2. 7> R4 >
MESIRFEICLALCMEELTT RO L1 SH 5.
7oROFCEBRERFND—D2TH5IGF-1®IGF-1
SRERBOEE, MHPIROFEE, FSHROT Y
TL¥a2L—Ya hESEnERERLTVWE Y. Y
ZDFEHEMBENAEEZAVART TR, 7RO
£ UIEFSHRZ A MRNA L AL TIFEME 5L,
AUINTELNIIVTHBIEIEERELTHY®, 2h
ICEN T RAS U FSHIER#EMRIE T\ B EE
ZbNh3. 3512, 7RO I3ERERDESE X Fa % B
MEOT7RN—XEHDEE, HICHEEEMEERIE
TaZEITLY, SREEEOEFEATENICERALTWL
37 7RO IIBERBICEASHEIIOVTR
Toray 2R/ E0D/ T MEREXEW EFHW
HRHBBEZRESNTVWS. BELEOT RO
2R E /v ITIRLEETTX(ARKO) Tld, DRI
BAE, FEREMEEOT7RN—Z20EMN, ERIPER
&, SAENERBANDORIGET, EHBOXE, EFD
KZIDMNEEPRBDOATNB S, &5(2, ARKO
A MO-IVDOIIE AR ERELLESE, I bO—
NVISEEGBREREEEENZERT Y, ARKOKRI
NIEBLEBEABEDDETERTIELS, JIE
NOHMBADPBARENLAFIHBEETHDIZEN
RSN TWE ', —F, MEEENARKO E7I)LEH
WARET T, BTRIRDRAE LI DERREBICH W] B
FIEMEICHIBAR ST FILOBEMR ", FTEED

O REOE>IEHEEE  JF RO RGN

SPERBFARF (C KB HIF FSHIfkFIEDIES
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SUFIMEEICH FTEARDEEMES RENTNS ',
DL, 7oROF I IRREBICEZAZZERY

HADRRREABICER ST, JRREF DT - ZTEICBIKIC
b0, TOEBNEADZZILERRLERDEL, 5
RESBLBIMENPVLETHS.

1-2 FaiRIpRE » 5 = EIRAR
1-2-1. FIRIPAR

FIRIRRRHA LI DR R B X EE LT T EFIED
S5RENBFSHICKLWIEENS. FSHARME, EIC
FSHRYMBRABRFTHEITIFEL I EELICE
BZHEHMEMRTOARKRIVEL DT — RKINy THEKE(IC
SWEAEINZ. TEAFAIF N MO EEMEICRE
TB37UFEE, FSHERFEEREES, 1EE
CETEAEELISHIBEN, TUFELDIERICHE
METBEENB™ " &5(CFSHAMIELH EREIS,
BERTED S5 /NI ZXIRIEH W EHh 3GnRH

(gonadotropin-releasing hormone) (IZ & VW &I Eh 3.

ZDOGNRH %, 25 EMDKisspeptinil L2 %
ZFTTWBEEZONDY, Kisspeptin/idh i IP B T8
MEMREL) M EINZE, ZIZULHELAEITOCR
FIWVELDTA—RNy 7HEBICLWHEEEhTNDS
(hypothalamic-pituitary-gonadal: HPG axis) '°.
FSHX LHDEA%EEZ3KICIE, ZTOZRETHS
JFRbAECZARE (FSHR, LHR) (CDWTDIRRE
HbHETHS. FSHRERR, LHZRAKEVWTIEHT

OEEAEOGEARERIBTERTHY, 73/ BE
FUCBVWTHHERMN SVEEATH5'. FSHER
&, LHEBRHICE T2 E/-2MBAL T HIVIEEIRY
HRDEEICELY, Gs/ TTFZIVBIL 77 —+H/
CAMP/PKARREEHIIEMIEESN, cAMPZEAH KXy
LT —¢LTiIThh 3. PKABEWNERTH S
CREB (cAMP response element binding protein)
DFEMALIC LY, B2 DBEEFEEERAETS Y.

1-2-2. Two-cell two-gonadotropin theory
BREHAICH VT, SIRREAIEI TIE FSHENEX
L, FENRMEREXKIEMBEEEZEMIES. 55,
FSHIZFBH IEMBTICHI2T7 O 2—EELHBRRE
DFEBEZFEL, HENIMA P >TO Db Z (R T ERBFIC
SO RE BN EEINS > FSHIC KV R
[EHRICEVWTESRICLHRRARBICES LH RIS
MEEELURIRIFRRAZ Y, B—OEFEIRELTE
R, ZOERDOINBEBEREWEHNADTOEX
FESCZEICHB® —F, LHOERIC &Y &KEM
F@ TH B & h /- androstenedione I FERI FE MR AN &
BEplL, 7OvE2—HICLYEANE#HR (FEL) sh3.
CDEOBREELIREBTEEITOMRRILEC B
3 FSH & LH D R D FER IR BT & R AR M AT N A (C
fEHT2Z&ICEfThhTHY, two-cell two-
gonadotropin theory &FEIF N 329 (R 2).

SR, Cholesterol

~ CYP11A1 (P450scc)

Pregnenolone

cret?? 50

~

\) mmmmm) CAMP/PKA o)

LH =~
RER  SKEiRRE

| 17-OH- pregnenolone |
CYP17A1 ‘

Progesterone

CYPI 7A1

DHEA

3- HSD

6’5\0 -| 17-OH- progesterone |

/" evpizat

\| Androstenedione |./

E=E

- - |

) CAMP/PKA  —)

FSH ~
@ SER AR

| Androstenedione |

CYP19A1
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Estradiol

2 Two-cell two-gonadotropin theory
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1-2-3. TZArOASF>
Two-cell two-gonadotropin theory (CE D <X
TOCMRKLVECOREENHF I NOTF > THY), T

ZhOSFCRTFRIOE S SRERRANEBESLS.

Zv MR EMREDREEREBAVWERETIE, TXb
O BRTIRLHRZFE TE Y, FSHRERBE(L
Lhorkd, FSHICE->THEEINZLHRFER X8
AN~ TXMASCIELHR mRNADEE F{EEE
9, LHR mMRNAZZEL S €22 ETRIBDIEEA
FEELTWE FIBEEBICHIZIZ MO NEE
MIZERD /v 7T I IR EFERUAREHI LIRS
NTW3. ERB/yIF7IMIIRTIE, FSHRIHIC
SFEINAFENEMBEOMEDERL, 7TOYEZ—
EEEPETL, LHROBEI R+oELE-7 2D
R, HErEOL, SIEME-NBMARESHS
(cumulus oocyte complex: COC) DILAN AZE
kot ShSDRISIK, ERa/ v I T7IRIIXT
WRONE - ELS, IREBICHTEREM
EOS1ElE, ERBREZNLTHEINTWEEEZ
5h3% %7, IZXMOFIRTo—RNy 7HEICE
DR TE-FTEALANITGNRHEZ DS RERE
HIAELTHY, PF TR e UERXMEME- T
D7z U1, BEEERLEEEBO#ERXIC
LWGNRHZ2— A DEEFHIM LT3 %, JIRAR
DEKRITHFY, ERIPEEINAZIINAT L, 24

TATT4—FNy 7HIBICLY FSHR RIS E3.

CHhICKYRESIRRUTOMBEEE G Sh, FHHE
ICES. PRI CIIMAI I OS> LAILDIEN
I2&V), GNRH/NIVZh nEIN, LHY -5
EIhs.

1-3. LH ¥ —T £ 0, B
SREEFER FEHPT TIE, LHY—JROBIEAICXT0O

ATRFRIVECERDIERICAAF IV I ETLD RS,

FEOREAD LH Y — 213, b U ZFER RIS B LT,
steroidogenic acute regulatory (StAR) protein®
BHETyTL¥aL— 3> &aromatase(Cyp19ai)
DEBLEAILLX2L—2a 5FRKTE ZOLH
Y-8 D StAR & Cypl19al DBEZFRIENDEH
BEALE, 7O X770 DEEENRIMEL, HEIRE
ZTORDEBRTRICEZLHENERATY, ZTOHFE
MPRBEAHDZZXLIZDOVWTRIRBAEEDHZNEINT
W3 . EERFICLDHEICOWTIELEILWIRED H
BH 4% L R AERER DNA X FILEHEDIEY ©
XTI REIEY, TOE—2—MEEOIOTFUE
TUTEELT, BEFRRICEELFREZRATZ
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ENBASHICHESTETWS. BEORERICE B L =58 R
RAMAZIC 175 StARB LU Cypl19al Bl FDRME
REZICEREOIEY 127y VB ES LTV
BELIIN VIVOICEBIETF L XHMESN TN B P, &
FLHY =20, SEED LH » FEREMEED LHR
IZ# A ¥ % &, EGF like factor T & % epiregulin,
amphiregulin, betacellulin®7’O0X%25735>Y 2 E2
BBATEMEIN JIEMEICE 7L O BET RS
ETBSBOMBATNI v VAP EFETEY. ZORK
I& cumulus expansion E#REh, HEFRICEHILT TCOC A
FENIEMREES SHEB T2 -DDNDEELXT YT THS.

—7h, WFTRELHY—=JICLWE—REL RN B
SNZEEFICITEBOERIBFTELTWS. 7L, #
BEARADCAMP 2SS L NIVICRDZ ETE—RESH
DIRIERREE#HIELTHY, LHY—=TIC&Y), FERE
A, E5ICIEEIEMAED CGMP LANILHET L, &i&
B FRDOCAMP LANILDBDTB2ET, BIFD
BRI BERINE®Y 4 XrvyTHEEE
T USREMEED S5 DcAMP#EI» &M ZADZEH I
FADCAMP LANILDBDEZNICHESBEAHDE
FI%BIZRIT®. CDLIICLHY—VIC &), FERE
MEEH VIR FICHEAFTI Vv I BEEIEPIEIBZET,
LH Y — Bt D 5 34- 36 BEEI 14 (C A ZA DA D B i B2
PHHL, COCHIREANKEINS. BRKRTIELH
EREETBhCCGRE|I2®E5THIET, HilEzER
HBENIFENZREICEOTIHIFINERID trigger& LT
FAIATWS. L2LEDNS, hCGRENIILHEIGE
V) HAH 30- 36 BEFE & K <, JRENE RIFHIEEEE
(ovarian hyper stimulation syndrome: OHSS) UX
TOSWVMEFLEETRZDFERICHAEERDVDET
H3.

ERTRBIEEEFRORRIIEELRRTHY, b
TIEE+DICEBBINTWEV. B MEAEFEER IR %
AW T, 7075270280 #EnEOFEH
ICEWEFRFHDO LHR EIFEBA AT IN I ED S,
EHRHICHITELHRORER Y, EHEL-FER R
PORIMINBTOFRTALICES>THELELET S
BICIH IR TVWBZ ENTREINA TV BIEA
HICBWTHIRAKILDIGZE T EARAE ST ICE|Z
B<ABRDPRETZY, TVFELADVEFRRMBAEE
BEEZzRA-ITOIBEEI HIEIREINTNDS. 77
FELAPSHEEIHEETSE, MXATFOMRRILES
4 EE%, LHR LU VEGF (vascular endothelial
growth factor) DREIBEETIE, ITXMTTF—ILE
TOSRTFACVES RIS ES. BRI, FSHREY
1) DIRBz LREIE, BENLGETMBELTEE



T3 ZOTIFECADERIE, INKY T FILRE
DEIoLFaL—aiEFEY, INKBEOEML

ERU TEBPHEEZAETHOINCCERIMNBITH .

HRICEATED FENFENE AN ZILIIRRALRD
2L, SHEREISHEIMEDPLEEEZILSNS.

2. ART 2EICE T REFER BRI R

2-1. SR BRI H R

NEARBDERKRICH VT, 4FICHRERIIRRH TR
FRMAEC DR WHEIPREEICEA2 D TFEY
FHEADZZLDRBHNEETH . LR L FRETI
BRIBEDADZ XL EZDERKRA RIS DWTEEER
v5.

2-1-1 7A37x > 7 I IR (clomiphene citrate:
CC), 7av4—+PHEHI(aromatase inhibitor:

Al)
CCHMIAMAFERICLY), EICHRETENT

ZFAFLSEEICEVTARMRIZ A4S L EHEHL,

XHT1T 74—y 7 %EBETSETGnRHD 5k
NS L3 ZOBER, TEFAH,»SOISFFIOELD
DEREL, BIIFERICESTS. WML AREMED
FRIOECEDEFERRRZ T THL, BREATIE
FASHLTOWKIETORBIIRUTHL XX 1—2h, &
BORERBEEBRHEIENSZV. £/, CCOMIR
FOFEBIETERADIZINOS Y OT1—K/Ny
TJORBAETICELY, LHY -V ORKEHEET S0,
CCHiZ/AIECCEIF Fr AL 2AE DL E LR
EDERHEDITONEIENHS. AlHCCRKRIC
FIEADIZX OS> DA T4 T 74—KINy V%A
ETHET, dJFRMOECDIBERESE, SIRREST
29, AlZZORDEY), 7TOXE2—tHE2EETSH
TIZMATF>CDERERET 720, JIERIHF DM
RIZMOSFCPEEELRDSE, MIXMOS (ERIIC
SBLHY - REDEENREBOHLEVEHNCCER
B3,

2-1-2. BRI EFREEESNDT > FOF  REZS
SRRERBICHIBTRATF > OEEMICOVWTIE L
WU 7=, SRS E RIS WTHT o ROT U ERS

hB3EENH 5. 2022FNDYRAF YT 4y ILE 1—TH,

EONEFfEE (diminished ovarian reserve: DOR)
TEBIX SR ER SR E R A DR ISH B poor responder
EFANDT L ROF L HREDBRAMICDOVWTRIEINT
W3, ZDOERE Tld dehydroepiandrosterone (DHEA)

HULEFETAMNITAOCDEEBIZDODWVWTHRETLTH I,
DHEAIXARTRIEICEAS A LB BEEZ LD o1, T
ZARZTFOUICEDTITMI T IIIE DR IS & TR
BRERETIAREMEN HZELTVE . LA LEHD,
BRELEBRDIEF L ALANIYFEL BV EDFEE
ICHERELTHY, BROBRICIGEIEIVLETHS.

2-1-3. & Z fa 14 U9 & #E 1% 3 (poly cystic ovarian
syndrome: PCOS)

DOR & % ik poor responderfEFI Tz 7> KOs
COWMEP B TCHBRIEEEI HB—FHT, 7RkAT
COBFEIKREIEIPCOSHO LD ICHIFREBT DEE X HE
PREZE%5|ZE 9. PCOSIEHFRAYICIZETE ] EE
BD5-15%DTHENFBELTWBIEELETEAD I
TRETHZY, TOFMERAIIAREATHY), BRFELZ
WTEE FFEST SN TWAWY, RN SR EL LT,
BHETEOYTLVALEEPECHVSATSESY, 57>
FO4 > MfE, BESIEE, BEEREICLSZERMEN
BD3ONDEHMNI>L205FTHREEERINS Y.
AITIE, BREMGABRFESLERE - AP BEES
V2007 EICBHBALEDARETIRESNTVE®. 20
ETEZMEETIE) BRER, 2) ZERIIE, 3) 0

EMRNVECSEE A LHERESE,» DFSHE
BREEE, O2TEmETHNDEPCOSELTHY), it
ROREECST7ROFCMEIFHAANLS N/
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¥—J—N:IEYIRxT+ X TEANERBEMEE, C/EBPG, BEEL eX 7 EFILE

BYXEEF: Decidualization is a process of differentiation of human endometrial stromal cells
(hESCs) accompanied by dramatic changes in cell functions. This process is critical for embryo
implantation and the establishment of pregnancy. Impairment of decidualization of endometrial
stroma leads to implantation failure, miscarriage, and unexplained infertility. A number of genes
are up-regulated or down-regulated during decidualization. Recent studies have shown that
epigenetic mechanisms are involved in the regulation of decidualization-related genes and that
histone modifications occur throughout the genome during decidualization. The present review
focuses on the involvement of genome-wide histone modifications in dramatic changes in gene
expression during decidualization. Genome-wide histone modifications occur during
decidualization. The main histone modifications are the increases of H3K27ac and H3K4me 3,
which activate transcription. C/EBP B works as a pioneer factor throughout the genome by
recruiting p300. This is the main cause of the genome-wide acetylation of H3K27 during
decidualization. Histone modifications were observed in both the proximal promoter and distal
enhancer regions. Genome editing experiments show that the distal regions have transcriptional
activities, which suggests that decidualization induces the interactions between proximal
promoter and distal enhancer regions. Taken together, these findings show that gene regulation
during decidualization is closely associated with genome-wide changes of histone modifications.
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10Kb X CHOMEREBEM L. EX N AMBEHL NILDE
P2EUEICERT25EE, HD20E, 20D 1UTIC
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3,705 %81, (1,846:&1zF) THEML, H3K4me3 X
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3Bl %, EERAS,S3KbLIRDOTOE—%2—%8
B, kbl EDEREAGTRI /N Y —FEIFICH
$8L7- (X1B). H3K27acTIi#80%, H3K4me3
TRE50%H, TN H—EBICTFEELTWE T4
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REHPERL, 2hO5DHADD1ICHHYT 322385
FIZHEWTEX B EENRBH SN/ (KI2A). %7-,
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Distal upstream enhancer ~ Proximal promoter
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»

Distal downstream enhancer

H3K27ac | | 206

I:l Proximal promoter
(within *3 kb from TSS)

H3K4me3 fo. 49.9

100 (%)
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B. EXMAMEREILN BB Y/ LFEE

DEEMEREN/-. E XN ABMEAEIE, E7OE—
Z—BE T TECERMNI N Y —fEETREI- /-5
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HBEEAD. LULELY, BHBEREICSESIETTFRERE
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SOIAWICHIE I TR EEASN .

3. BEBIbLICEBEX N EEHEED
AH =X LDFEBR
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(Cpioneer factor&EMEIEN 2 EE R FH AL A A DNA
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bICHBLEGEERFD—D2THY), BEE(bL~—H—T&
IZFTHBIGFBP-1, PRLEEZFN7AOE—2—%EIE
ICfEELEEE{EETS. ZZ T, C/EBPRIIRERE(L
ICHBIBEX N EBHECES /LTARNICEETS
pioneer factorELTEIVWVTWAD TR EWHEER . 2
NZFIRA$37/-9(C, C/EBPB%SIRNAT/ v T4 L
FOATHBERICR B ZMA, #A2%EIL- ChIP-
sequence 1T\, BEEE(ELICHWTC/EBP BICZ LW
AN B H3K 27ac &amE E#RE L= (R3A). &R EH

44

TlE, sSiBRNAD /v I EMERBICERHI TEEL
D, R CHEE(LEFE T&3 cAMP(0.5mM) Zh%
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IhTW3. £>T, ChlP-sequencef#fiC LV RETE
SN/HRMUOH3K27ac B8RRIk IS, ChE TEBZO
TWEWEKRHMDI N Y —FBETH IR EEMEN & D
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EEOAICERNPHE TSN
ZOEMFBEEIEChETE2{ERShTY
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UNCY BB THBZEEABNET /. ChET, =
NMINCHY—EEBOGEEFEEERT AEE LT,
reporter assay B EICfTHh TV L,

AR 70E—4%2—
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D Distal upstream enhancer
(-10 ~ -3 kb from TSS)

Distal downstream enhancer
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2 7/LT74REX P BEEILEERFREREIL

A. BEERIEICEWRREILT 28 FDH5 H3K27ac, H3KAmMe3 BEFEIL 25z FNEIE

B. EXEME(EDFEEEEFRFEINEZE EDRRF

C. #RLEFEEFICHIBEX N EEEILTEE
D. EXMASMZELHEE CEEFRBEINEE EORRK

assay Ci, I /N H—5EEODNAEBERSIAHD
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JLARBNT, EOBEFRBICI N —EEHI
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DNAZMRERICEBALTIT 27y E1Di®), T2/

Y—{EEDE OIS/ LADREDBRTE LW, Z2
T, F/LIREERWI VN Y—$E150O DNAEER
HlERRSB/-MIBEIER L. ZOMEBAICH T8
ZFRREFANBZZET, TN H—BEIERIC
IGFBP-1 &z FHRBICAEASELTW3 L EANZZ &N
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Control
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C/EBPB® knockdown [Z & V)
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3 C/EBP BIC&B4/L74 K H3K27ac 1&EhzhE

A. ChIP-sequence (&)1 5N 7= H3K27ac ¥ 7). HBRAKRBEOHBERERT. *1d cAMP A T H3K27ac 184" L
HU, C/EBP B® knockdown (Z& )IET ¢ 34EIG#RT.

B. C/EBP B/ vy 7H I NI&B /LT 4 K H3K27ac BN DR E.

C/EBP BD/ y 7 &I &) HKR L.
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IGFBP-1 2%, cloning» rIEE% HepG 2 iz
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BEETH I N Y —EBEOEEFRBEANOHES %
BB TEZEN TEREY ZDEIIC, EXNAAEEH
BT 7O~ FEERN (TES/ LRI &7/ LR
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A monitoring system for tank surface temperature is effective in detecting vacuum failure.

VG RELT, KR HUEY, OATL BUARIET, by RRSET, RAAR ISR, (R A2
R AR, A &g

Akari Obashi', Satoshi Mizuno', Manami Irie', Mami Nakanishi’, Hiroshi Matsumoto’, Manabu Sato®, Aisaku Fukuda’,
Yoshiharu Morimoto®

'IVE K27V =v 27 T 577-0012 KBUMFHRB T R 1-1-14
IVF R AEZ Y =y 7 T 550-0015 KBIFF KRBT X BRI 1-17-28 7 AL SS ¥ v 3F
‘HORAC 79 v 7ua v bAKZ Y =v 2 T 5300011 KBUFABALX KRR 31 775 » 71~ MK & 7 — BI5F
"TVF OSAKA CLINIC 1-1-14 Nagata-Higashi, Higashi-Osaka City, Osaka, Japan
’IVF NAMBA CLINIC 1-17-28 Minami-Horie, Nishi-ku, Osaka City, Osaka, Japan
SHORAC IVF GRAND FRONT 15F Tower B, Grand Front Osaka,3-1 Ofuka-cho, Kita-ku, Osaka City, Osaka, Japan

BE: RORBFREFIEEBFBBERICRS ZEQHREVWRMIO1IDTHY, ThICHIREREFSR
CUDERIIEH TEETHS. BHADZ L VEHPRTLOICZ L VICEHPEENIE, ZOWHEILR
ZTH3. 5H, H2ARBBEHNICERZAREFEL -2 > 7 ONEBDOERE, REEREE, AMEE, &5
CICKREBEDORENLAEET o/ 515, 2> VRABEZ(LORIMCL PERY X7 LOFIME
ERREEL 7. EZARFBEDL S15HLANICZ L VOEICEF DERAIERE L £. AFICIHERAEE
ROBYPIEEY), 10LE > 7 TRHISIHFERICAIEEED -80CETLRA L 2. KEBERBRERZFRETE
E3RDEDPSETLIESD, 7I7-LXA—ILE6REIPSERRT T, G51132BRES N EERR
REBRNP S VRABENMBET 225, REBEEERT I VAT LR, EXE R VRIS
DENBEZARDIEMIIBEN TCHBZEEZSNS.

F—T7— K RFER EEAR, RiGRFE > 7, REEHE

TNy R DRERES > U REREEROB MR

BYXEEF: The cryopreservation of embryos is one of the essential techniques in assisted
reproductive medicine. Therefore, the management of tanks for cryopreservation is of critical
importance. As overseas cases have shown, tank accidents cause profound consequences for
the embryos and gametes preserved. In the present study, we induced a vacuum failure in a
cryopreservation tank, observed the associated changes in the tank surface, and measured the
remaining liquid nitrogen, internal temperature, and surface temperature over time. Furthermore,
the effectiveness of a monitoring system that detects abnormal tank surface temperatures was
evaluated. Within 15 minutes of vacuum failure induction, frost began to form on the tank lid and
condensation appeared on the surface. At the same time, a rapid decrease in liquid nitrogen
began. The internal temperature of the 10L tank reached -80° C approximately 8 hours after a
vacuum failure induction. The surface temperature of the tank began to drop 3 minutes after a
vacuum failure induction. A total of 132 alert e-mails from the monitoring system were sent
beginning 6 minutes after a vacuum failure induction until the end of experiments. In conclusion,
the tank surface temperature decreased immediately after the vacuum failure, suggesting that a
system that monitors the tank surface temperature would be effective in detecting vacuum
failures that could cause catastrophic damage to the stored embryos.

F*—"7— K : Cryopreservation, Embryo, Liquid nitrogen tank, Quality management,

vacuum failure
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THEE /MG kB e-mail [obashib74@ivfjapan.com]
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Changes of reproductive treatment in a model of local city due to COVID-19 epidemic
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FIETANEDPEREL 572 2O LATRADERICES T3 NMERBOHENEMED I 1E, EEOREE
EDZRTEHOEANPSRFTEINDTREVWIP EER . T I THLZBBRELROLENV LERND &
WHEAERET L E LT, HRTOERERARWICHEET L. 2018F1 B~ 2021 F6 AICHRE TR
iR E O T ABEICOWVWTERCARES SR ZZAMRNICHEL, 2020F 1 AHIE Tpre-COVID &
% 713 post-COVID B E BRI U THEARES U 7o, BRI KAIRICH VW T KBBRBOEMNBICERELEI
hEPo7W, SFEBETREEDERICELEZEL . HAMHEVIRET TRH 5D, BEIEKE
LBARBREVELARERAABBREMT T 2BEN DL BEVWEITRE N, T2 DEEEHERL
TR LFHADETRBRORMEEMIT TS A DEEEZI SN,

F—"7— K : COVID-19 B, A, NiEink, 22178

222U~y K COVID-19RITRIR DA AREEIR

EXEEF : During the recent global coronavirus (COVID-19) pandemic, it became controversial
to postpone or discontinue infertility treatment since the spread of infection began. The provision
of infertility treatment in this situation could be based on actual changes in patients'
consultation behavior. We retrospectively examined the situation at our hospital as a model for a
local city, where the impact of the spread of infection was relatively small. We investigated the
age and monthly numbers of patients who received infertility treatment at our hospital from
January 2018 to June 2021, and divided them into pre-COVID and post-COVID groups from
January 2020. The number of cases did not change significantly before and after the spread of
infection, but the choice of treatment changed in patients >40 years old. These results suggest
that patients continued to receive infertility treatment even after the infection spread, and that it
was possible to ensure safety and continue treatment with adequate counselling.

F—"J— K : COVID-19, local urban, infertility treatment, consultation behavior

=2 U~y K Fertility treatment trends before and after the COVID-19 epidemic
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AROREERARNICKRFT T e L.

MREFE

AR RKFZDGEEZEERDABER T/
(%FBES2021-2215). 2018F1AH» 5202156
RETICHREDAENRKEZZ LALBEDFT, AlH,
BRIDFMT, FRHE, EBAEE D (F 1o, L UHLICHRT
nofEEN/E, 5 3,158FleREL HREFIC
DWTRIERLHEDD, ChODBBRSL VBT ZRELL
BROFa RV AREGI B ZRHEL R ARAICARET L.

COVID-19 DRI KICI B EBERET 5= H

BE_#ICHEIL, 2018F1A~2019F 12D #
ERAEYLARIDEZE B (pre-COVIDEE 1 1,8114),
2020F1H~2021F6R LM AR DEEF
(post-COVID & :1,347fl) &¢E&ELL. £, AlH,
RIDFT, RRE, BEEBHEOZEABESSLURBNT S
BICBITREEERICD VW Tpre-COVID ¥ & post-
COVIDEICHh W TZENZFhEEBARET L. RIS, FRE
EEEE, 40K, 40RULEICHIFTZRAZEIhD
BToDAIH, $JRIVFMT, FRIE, BLERIREHE, RURBN
BE O HRBEF (DWW Tpre-COVID £ & post-
COVIDEICHh T TZThZ N EIRET L 2. METFHAR
MICIEEEtY 7 hELTREFERAL, tIRE XU Mann-
Whitney U TE#%# B /=, P1EH 0.05K % % #%5t%
HWEEBEHELE.

B R

iFU&IC, pre-COVIDE & pot-COVIDEEZNZHh
DEIER 6 LU BB ORBEFEBROEILIZDONT
MRETL 7. £IEFICH 15 pre-COVID B D B REEGI %X
&9 75.541/8, post-COVIDE D B & EFI# 1
Fi974.861/BTHY), MEFZNEEER LD o/
(P=0.76). £ -/ BERANICALHEDREKIC,
AlH, k50, RRKE, MERERE, BNTEEHOL2TO
B TCOVID-19 A fTHI O BB FHEF B #HKETF
HWEEEIIRO L -7 (F1).

RISEEED T EEBEERBICOVWT, SAEICpre-
COVID# & post-COVID B CLEE &L=, AIHS
SUREEE O T -BEOERS H ISMERE ICHETF
WEEZ2RH7-» (% h £ hP=0.0026,

F 1 COVID-19 B mATHIE D BB IS
pre-COVID post-COVID P
Total(n=3,158) Ao pya 0.76
sy |2 B
FEEHE (n=995) (18927) (19% 0.37
BRI 18 (n—665) Y B0 0.12
BT H DB 9.3 8.3 0.24
(n=322) (224) (150)
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P=0.0097), #INF1i7, mEKZHE, BNTEZEOER
WCISBEEENS LL -7 (R2). AIHEZ W /-BEER
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BEEMIPEEICE»-7/2(P<0.01) (E1).
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B, 40m L LB (CE AL, pre-COVIDE &post-
COVIDHEICH T B ABERFIBICDOVWTREI L. 40
MR DEEICH WTIE, pre-COVIDEE &post-
COVIDEICHSWTAREMNBICEEZI G o7 (K

3A). —h, BEBETHILI0ORLLEDEEICEWTIE,
AlH O BREFZ D post-COVIDBETHEBISHEDI LT
W= (P=0.013) (%3B).

z 5

COVID-19MBEEILKE DT THEMICZRETEH
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HIRDBERERICOVTEABRIICKRET L. 2O
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EBPBEICELL TV ECIC40FULEDEIC

&2 COVID-19 BRERITRIRDARIER R EE FRDLLE

pre-COVID post-COVID P
AlH(n=1,051) 35(33-38) 35(32-38) <0.01
150 (n=702) 38(36-41) 38(35-42) 0.30
AR 84 (n=373) 35(33-38) 37(33-39) <0.01
BhARFE A HE (n=658) 36(34-39) 37(33-39) 0.42
BBz H 5 DB
T (n=378) 35+4.7 35+4.6 0.93
A [AIH] B (et
45 —_— — 45 - P—
407 40
- 35 1 »
= -4 35 A
30
30
25 1 ° |
Pre-COVID Post-COVID Pre-COVID Post-COVID

1 COVID-19 B RITRIZD AlH, EBIEDEE FREDLLER
A BERATARD AIH 25 3 - BEFFHOLE. B BERTHROEREE S - BEFHBOLE. WThbEEEERD

7= (p<0.01)
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Survey responses from patients and staff regarding health insurance coverage
for infertility treatment

R Ew, AR Y, VLE fTE, B0 R, A HEsE
Miki Fujii, Kenji Yamamoto, Noritoshi Enatsu, Shoji Kokeguchi, Masahide Shiotani

Wy 4 A7) =y s T 650-0021 JLHERANF I P X =B 112 =k M TV eV T8
Hanabusa Women's Clinic Sannomiya Central Building 7 and 8" floor, 1-1-2 Sannomiya-cho,
Chuo-ku, Kobe, Hyogo, Japan, 650-0021

BEE: FHMCHWT2022F4 A 5 ATIERBEO—MAEAE, 421 - BMIZESOLREHEME
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BELT, UREBERUXZ Yy TENRICT I — FMRABEEER L 2. ABRICH P2 EBHIC DOV TIHEFE
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EXER: Assisted reproductive technology such as intrauterine insemination, in vitro
fertilization and intra-cytoplasmic sperm injection has been covered by Japanese national health
insurance from April 2022. The changes of insurance system gave a lot of impact on both
patients and medical staffs. Therefore, we conducted a questionnaire for patients and medical
staffs, about the changes before and after the introduction of health insurance.

After insurance coverage,86.5% of patients responded that “financial burden has been
reduced” . Regarding about the age limit, 90.1% of the staff considered as “appropriate” , which
was higher than that of patients (57.6%). 54.0% of the staff considered that the introduction of
health insurance caused some trouble, especially about the office procedures.
Furthermore, 72.1% of staff considered that the amount of work has “increased” , particularly,
documentation, explanation about cost, document revision and claim for insurance organization
has increased. We hope the information from this study will help us to notice the problem
regarding practical clinical situations, and to construct more sophisticated system corresponding
to health insurance.

F*—"7— K : fertility treatment, insurance coverage, questionnaire
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Comparison of the clinical outcomes between in-vitro fertilization (IVF)
and intracytoplasmic sperm injection (ICSI) using sibling oocytes.

(LE [, (TE 157, Hh§ #h, FA EEL 5100 BRK, SR HEsk

KUNIHIRO ENATSU, NORITOSHI ENATSU, KOUYU FURUHASHI, ERT OKAMOTO,
SHOJI KOKEGUCHI, MASAHIDE SHIOTANI

EI A RA A7) =y 7 T 6500021 SLHEAE TR RX =1 THLI2 =252 FI0EL T, 8 R
Hanabusa Women's Clinic Sannomiya Central Building 7and 8th floor, 1-1-2, Sannomiya-Cho,
Chuo- ku, Kobe, Hyogo, 650-0021, Japan

EE: EMEFICLZIVFTOZREETADHKRE L TICSINENTHDIZ ELELKASNTWVWD
B, EORREDERMEPORELZITEDD, £/-ICSIVSEEORKRKEICHETSHE D HIZEA
FEICH > TWaE V. AREHE, IVFEICSIORIEZLEER T2 2T, BRLEICSIVEREEZSNDZE
EERHDDZIEEFEME L YRR TSplitiE£1T->/-3754F% & & L, IVFEICSINDZHERR Y
HiIRERR & EE8 U 7=, #EEE T 500 5000 AL T OEFICHE W TICSIHEIVF L W BEBICREENI & H
2727, ZFEISH /- V) DR BIIRERP BIFEBIEFRERICOVWTIREERD T, SBAHEDERIIZHE
BOBERBICIFEESZLVWEEZLON . ARICEBEREICOVWTHERETo - & 25, BRI
PRER, MER, HERICHVWT, MEKREHE FERZEE HICIVFEICSIORBICEEZRD hh -2 BEF
BHICH T BB TIEIVE, ICSIOMAICHEWTA0RU LD CIREBREER, RIFFBREEERLBIC
BEFLTHY, BEOEREDRD . ZORERH» S, ICSIEIVFDEERKEDEVIEIZHEROAICES h,
IVFICHERTICSI#EBT 2BARLENDT AUy MEDBHEWEEZ SN

¥—7— N IEMIREOBRRRAE, Splitik, 42

S =2~y K 1 IVF & ICSIDEEPRE A ER

EYXER :: This study is a retrospective data analysis of a single institute, including 3,754
cycles that underwent IVF/ICSI split insemination. Laboratory results showed that the
fertilization rate of IVF was significantly lower than that of ICSI (78.1% vs. 82.2%, p<0.01).
Among the fertilized embryos, there was no significant difference between IVF and ICSI in
blastocyst development rate (54.7% vs 53.8%, p=0.26) and good quality blastocyst
development rate (21.4% vs 19.7%, p=0.01). The difference in fertilization rate between IVF
and ICSI was greater in patients with total motile sperm count (TMSC) <50 million (72.9% vs.
82.2%, p<0.01), but smaller in patients with TMSC =50 million (82.4% vs. 82.1%, p=0.67). On
the other hand, the difference was similar in patients with female age <40 years (76.1% vs.
80.4%, p<0.01) compared to those with female age =40 years (80.4% vs. 83.4%, p<0.01).
When comparing embryo transfer outcomes, there was no difference in pregnancy rate between
IVF and ICSI (40.2% vs 39.1%, p=0.56). Our results suggest that the use of ICSI is only
beneficial for improving the fertilization rate in patients with low TMSC, and patients with
advanced age and non-male factor do not benefit from ICSI. The blastocyst development rate
and pregnancy outcome did not differ between IVF and ICSI once fertilization was confirmed.
According to the result of this present study, the clinical disadvantages of ICSI were not evident.
F—"J— K : clinical outcome, in vitro fertilization, intracytoplasmic sperm injection, split
insemination
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TEMIZFE(ICSI: intracytoplasmic sperm injection)
ISETEHBIERICH T2 REAEELTI2FICHRK
ENTLUE, LEERLTWS". ICSIBEEZRTFEY
BASTFIEICH B BEERNBE TR CORIEFE E,
BEDOHHZHE (IVF: in vitro fertilization) TI3S#E
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DEIEHEMLTNE, 7X)HDIHEHC LB 4T
HBEESEICED 3 ICSI0EAEREIE 2000 F
ND34.6%H>2015F(CIE73.9%ETLRLTHY?,
AFBICHWTH2003FICICSIEEAE A IVF B HI %L
 FES>TLIRE, ZOERBICEN >TETVWBY IVF
EICSIDWThEZIRTRNEPICDOWTISBAE L K%
dE<, BEREDHIMICERSNATVWEIDONIRIRTSHS
B, —REICIIERAITRICEALGBENG L, BEICR
FEEZEDOBENEWSEIZICSI #8IRTIEMITHL,
EAICIIESEICEERNEEEZSATWVWS . AHICH
WTHICSINEICIFARERAMZEZDSEICHENT
[H#AMDZREBET, ZhUNDBEICE-STIIER
DREAHD LEWHIEBHTOEVWEHITSh35E] &£&
ncTuns.

LPLEDS, BRICBWTIREMERTEELEVNF
HEhZRBETE2AHI2EHHY, FRESOEEZ
BoELTIVFEICSIDmA 2ERE T % SplitiE%:EIR
TE52EHREETH B. SplitikIER—EE, F—FEH
TIVFEICSIOMmAEERTS77%, IVFEICSIDRK
BB T3ICHh->TROIEEENBEEEZSNS.

il

4+ =A

ZHLEMBECNETICEBRESNA TV, R
3HE42ThD. SHEEICEALTIE, IVFTHICSITHRE
ETHIETIRENHZ—HTEY, IVFDOAHICSI
SRR CH--ETHIREDRBDHONE . &
=—H T, ICSIOAEDIVFEIEBATWEET IR
EbHB". CNODBENS REBEHRICE-TNBS
EDS, OB BRREBTFERE - EEXR - EETRE
R) DATRBEAEDREICEI+HTHEELER
S5N3H, WFNBHEFIEN 20 ~136HlE D=8
BBRELREERODERBL VW EEIOND. £, F
FEE DR RERPITIREKRICDOVTIE, IVFEICSI
TEREVWETEIRAN—MBHTHS'> 'Y SplitEH
EBITCORBITICENT, IVFERBEOH CIREREYE
BN BN -ETEIREDH DY, HRIVE2EHTH
DiEREHT OIS LERREEE AW,
AMRIE, BELGSEAEOREREEEZRTIEE
BevE LT4256 BIEAD Split i EE kBT — 2% xTICH
FRDAHFETV, IVFERIEEICSIERIED S
KPPEBERERSLIUOBHEREECLERL, Zhth
DZEHEDEREBER L.

MRETE

2011 EN 52019 FICHRE TCART T o EFID S
5, SplitiE#ZEIRL 74256 BHID > bRAIIX L
BRC LT, IVERICSIWThrOEHBIIFEOEH >
F-TEfI ZBR VN /= 3754 FHA (R1) & RELT, IVFE
MR E ICSIEBREDREEEHRAICEE L. R
BEICII LB FEENRITEE SMAS 2 (EA L.
SplitEDHRELBERFIE, RAELTREADBED
RAEEEICIRERAICER U/ IR R (CE DWW

Fz1 Splitxz=ERLAE 3754 BHNEELS R
R RfE FiiE BERE

E&EH (%) 38 37.6 4.2
K (R) 39 39.2 4.6
BEEART[E 2 1 1.0 0.8
AMH (ng/ml) 2.2 3.0 2.7
[EUNERF 2K 7 7.7 5.8
IVF or ICSIFEITER 6.9 5.4
BETFEE (x 10051/ ml) 37 39.7 36
BFEHE (%) 51 48.1 17
BERETRE (x 100771@/ml) 18 20.4 23
EENRE T (x 100751E) 56 62.1 97
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SREH)EHTEINIPTFREERIPFERTE >TK

O7-. ELICSIEKRRHICKRANS L VUEMEINZHEL,

STHREOEIP SR L. IVFEMICEVTIZER
AREREBICIBILIEEITY, GVIZER®E, L
FE2MEEROLED 5= bDERAIIEHIRT L 7.

SHRERICHEERILIBAFELTRERRES L
URIBOEBEBRTPRELT, AR S L UBRLE
BET>TZERANOEEEDPHLE. ICSIERKEE
IVFEBRRICH I2ZHEXRE, BFRIC1006EOF
BiEEXRD, 7Oy MUBEILA. fER L8R OE
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S

RIUCAKRTEL-/-3754 AN EEE %2R T.
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FMRIEEDEGNEEN~—AT, BHFEES00AE
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W, A EREAETOIVFERKEE ICSIERKED
BRELEEEXR2 ICRLE. SRERIZIVFERKEICSI
EMETZINENTE A% E82.2% TH'), ICSIERK
ROAPEEICESL -2 (p<.01). FEIR(L, EiTIIE
2R TR EIVFERRKEICSIERIETZAZ O
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==

R 2 IVF ERREL ICSI EEMREDSHERUIEERELLE

IVF S R ICSIEfEIE  #+ v Xty PfE
HE{TERER 13631 12324 g -
SZREINE (%) 10647 (78.1) 10125 (82.2) 0.82  <.01
Day28s s T O EIEAREERL (%) 9354 (68.7) 9122 (74.0)  0.77  <.01
Day3LABEEE 8 % kT L 7= IR 8K 7547 7437
AR R (%) 4130 (54.7) 4002 (53.8)  1.03  0.26
RIT ARAZ B4 (%) 1617 (21.4) 1466 (19.7) 1.11 0.01
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Day3 LARF D fik it i AT 3 2265 2301 = -
EAERa S A 20 (%) 1239 (54.7) 1225 (53.2) 1.06 0.32
B P IEAZ R R (%) 489 (21.6) 433 (18.9) 1.18 0.02

BN FEFEL > 50005 1E

IVFEHEE ICSIE R v XLtk P{E
=i IN £ 7415 6529 - -
ZREONEL (%) 6110 (82.4) 5363 (82.1) 1.02 0.69
DEIENER (%) 5414 (73.0) 4841 (74.1) 0.94 0.13
Day3 LAR% O fk #r 1 & AE 31 4313 3998 = -
B Ra S A 2 (%) 2382 (55.2) 2136 (53.4) 1.08 0.10

BIFiriEmik (%) 932 (21.6) 804 (20.1) 1.10 0.09




x4 EFRA0ORKRMEE A0 XU LD 2FFICH T3 IVF EFEfEE ICSI EFEfE DI E A LR

EEE < 405%
IVFE e E ICSIE fE fE Xt P{E
RI% 10108 9063 - -
SRR (o) 7688 (76.1) 7289 (80.4) 0.77 <01
SEITIE (%) 6855 (67.8) 6646 (73.3) 0.77 <01
Day3 A& D fTiEE AL 2K 5702 5553 - -
EBERa S AR (%) 3279 (57.5) 3150 (56.7) 1.03 0.41
R IFREARRa S (%) 1335 (23.4) 1229 (22.1) 1.07 0.11
EFWD 2 40R%
IVFEHEHR ICSIE fEfiE Ayt PiE
BNk 3523 3261 - -
ZHEONEL (%) 2833 (80.4) 2720 (83.4) 0.81 <01
SEITIE (%) 2501 (70.9) 2443 (74.9) 0.82 <0.1
Day3 A& 0D i #5152 IR 34 1845 1884 - -
PEEER FEA R (%) 851 (24.2) 852 (26.1) 1.08 0.1
RIFIEREREE (%) 282 (15.2) 237 (12.6) 1.25 0.02
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&5 Split FEBEGICH TS IVF EighE & ICSI EFEE DEIRAAE LR

YEA R FZ 4B
IVFEE T iE ICSIZEHEiF Xt P{iE
BHEE 306 357 - -
BIERF T (IR ERE) 39 (4.1) 39 (4.0) - 0.99
B& PRIEUREL (%) 56 (18.3) 67 (18.8) 0.96 0.88
TRER (%) 16 (28.6) 17 (25.3) 1.17 0.69
HEEE (%) 40 (13.1) 50 (14.0) 0.92 0.72
Ar#2 R 2 4iE
IVFEHERE ICSIZEHE AT AvXtk  PlE
B2 1606 1520 - -
BIERF T IR ERE) 37 (4.3) 37 (4.5) - 0.99
B& RIEUREL (%) 645 (40.2) 595 (39.1) 1.04 0.56
TREER (%) 147 (22.8) 137 (23.0) 0.98 0.92
H S (%) 605 (37.7) 545 (35.9) 1.08 0.29
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AIEFCHWT, IVFEICSINZEERHRH=DIE,

REBETEH 2000 AELTOEGICEH T2 ZHERT
H-o7- (X1, F£3). —fZICIVF T, SRFO BB (ZFEF
fEHmpE (SRE#EAE) A DOuikEe BRE#MAL-SRFEE
f& Cumulus oocyte complex: COC) TIE#E%1T.
B, COCOREMBICEE-TEABTIEERISE
TIOZH4—-EERE LU CENEMRRE S, L, BBFA
T77O—-F45. ZDEDIVFICIIERDOEFHILET
Hi), WHIEICIES ~ 2006 /M OB FERNSZED
—MRTHD. 2D/, REEEFETEFICHNT
FEFEROEERE FHN+ 2 ICHERTEY, IVFICSH
I3ZRRETORERELNFDIEEZSN TV, FH
HROBRIIMMBOMBICEWTOHIERINTEY, FEE
~BEDERAMEARRICBEVWTHICSIN AR THBZ
EPRESN TV, ARG TIRIEE BT 2000
FEKBOEG THEZEICIVFZREREICSIZHEERD
EEROTWA(67.1% vs. 82.0%) 15, —REAIICIZE
MRFEERINLE W EEHE T 200076 ~
5000 A EDEHICEVWTHZRERICEELEZEERDT
1) (75.9% vs. 82.3%), —REYICAHWSNI TV
WHO DR E'™™ L) SVEFRED S THREICEY
HEENRENE (R3). ZOZERIVFOBEISERD
BRRIC, WHOEE(CESWTREE B FH 1600
BUEETIICERTDTHZZEERLTEY, BIER
FExBEETHEE 2N RBEOREIE, WHOS
RYZaT7IZHEVWTHERINTSHY, WHOEHE(L
12rALMRICBREFIRLAEZD Y TILOERFARDS
IN—EBAIVERLIEDATHY), EWEREICHEITS
BEAHERETIEEFEELTEIR+9TH S LN
S5hTL5B"™,

— B CHRFEEERICDOVTIE, 40% % TRIBEMAT
IVF OZRERPET T 2ERZRBDZ2HDO0, (B ESHE
FHIEFEDEZLETIIERBOTWEDI o/ ZDOERHE
LTCOCORARICIE, BFEBHRLY HEEF DI
MBOANPEELBERZEF OLHDEELIONT.

T/, AR TCREEBICLS>TICSIOENMEICE
EROLEDL SN RERDOEE 3B THEINTSHY),
ICSIZHWTHZEER, FRREMELEVWEDNHRE
INTW3. ZDED, TEN SR TH D EVWIERLT

TICSIZE#DBIRMEFESEVEEZSN TS,

L, SEREMICHIBICSHCHWTIE, BEEEY
MMIEDRGBILICLEZEMERTEFNERDIELH
), ICSI%#EHKT 3K Epiezo-ICSIOAFEMTH
BEFBEINTVEY, COBEFLOEMICES

ICSIDK#ER EH LU, ICSINRARERBNDETEICE
BRBEOEELICEST, HEMICICSIDEDZEE
NEZTWBEEZISNS,

ICSIAEATWBIEBRELT, bHY—DEBLEFRY
FERTBEOZEEENDHFEETHS. ERFBADZIEE
EIIVFERNDA-20%I2EICRETEEEASNTSEY,
WERFFRP EELGEMCHEVVTHRET S0, BRI
FRITEZENTELEW. COBEEMOXFEELTL
2% 31— ICSIFEBINZIEN H 5, BENDICSIE
HERZEZHER, RBREEXREHITET T EHR
£INTWBE? Zhid, LXX2— ICSINEHE I
THBERERDEZAI TR0, PBFOIAD
D SRIIRERBICDOENS >TVBEEZSATL
3. — A CERARBHOSFEEZESICH LT, XOEEH
ICSplitEZERLUARETICHENTIE, ICSIEHRIET
BEICRBEENESLP B/ BEINTSHY, ICSIE
BERRBANDSHEREICHLTOENTHEEEZISNT
l’\52:5>.

COFEEEE,S, HREFEICSVWTEEHBER
ERICEDBICSIDEIEHELBEATVBY, FRD
IS BEROEERBECBHEREIC DV TSplit B
TORRBEEMEITIHRESINTOAE L. KI&ETIE 3754
BEEWS ZHOEFTEERBELEELTHY, Z0D
BRELIRREORBRREER, RIEFFBRKRICS
WT, IVFEICSIDREICEEEZEERO AL -7 (R2).
YTIIN—TEFCEVW(RRBRTCERLELDRD
EHEFHS000 AEKRBOFICHEVNTH, THER
DEBEREERSIVRIFHEBREERICIIELZRD
TWBEW(RSY). &d, REBETHS5000REULED
BHEOLEE®RET->TH, IVFERAE, ICSIERIKEED
IR BRERER, RIFEBRRAERIEAETHY,
BEHEFEIZETINDIZRETCDEBICEEESD
EEION. F, EERICH TR Y TIIL—TEIFT
FA0R LI EDEICHEWTIVFERKE, ICSIERKEE
HICTREDETRRBO LI o7, REEARER B
FHBREREERIEZIETLIVE (R4, Zhik
IVFE#EHE, ICSIEREDEA TRBHSNBERTH
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SEB(575HDTIREVWEDE LS.
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%R H1T5 Direct cleavage HREISTHERD L HICERHLS ;
B — GRS M C BT 21 A RAVRES

Complicating direct cleavage increases the miscarriage rate of multinucleated embryos ;
a retrospective study of single frozen-thawed blastocyst transfer cycles.

KA TR, PN e, PR I0E, REE W=, W& T, AW IR, P ERAR AT
KRBT, B T, bk ek, OV IREE, B RAE, il SR, TLE T,
NI EGT, I EE—, KK AR, S wE, ek S

Mizumoto S, Watanabe H, Nakasone T, Nagao Y, Tanaka K, Koyanagi S, Tonomoto T, Otsubo K, Okuda S, Goto M, Iga S,
Hoshii S, Kageyama M, Enatsu Y, Ogawa S, Furukawa I, Otsuka M, Yoshioka N, Kuramoto T

WA A X X7 ) =y 7 T 812-0013 46 i WL AR B 1 192 X8 22 B 1-1-19
KURAMOTO WOMEN' § CLINIC

BER: XK TE, Z#ETK (MNB) & 5 U8 Direct cleavage (DC) D &I EaRITIRERIR ICRIZT
HEEELNICT D0, B—RERMAHERBHEORE L B ARNICHAE L 2. BEBRICMNB P
BENLE (MNBRE) I2DWT, MNBOD##EER & h/=fE (MOBE), Direct cleavage # 33 L 7=F& (MD
BR) 124 \TEEPRA A % L8R U /=, BRFRAVIEIRER 13, ERRD66.5% 2% L, MOES LUMDIRIZ ZhZ
N 43.8%, 46.7% EBEIRD - 70, WEERIFRH 7= V) DRIEICIIEF R Shah >/ —HT, MD
FICE 2 REREMBX EEL THERICEL, MWERIFRTH->TH66.7% LHEEICSHEERL -
MNBREDEHE RN B2 ER T ZVEN H V), £/-DCEHELABEOBIVEVICIEENVET
HEIENPTREINLE.

¥ —7J— KN 21, S1ETK, Direct cleavage, IR

SNy R SREE L URESEIROERME

EXEEF: Objectives: To examine the effect of multinucleated blastomeres (MNBs) and
complicated direct cleavage (DC) on clinical outcomes.

Study design and methods: This was a retrospective study of singe frozen-thawed blastocyst
transfer. The embryos were classified into three groups: embryos with only MNBs (MO group),
embryos with MNBs and DC (MD group), and embryos without MNBs and DC (normal group).
Clinical pregnancy rates (CPRs) and miscarriage rates (MCRs) were compared.

Results: The CPRs of MO (43.8%) and MD (46.7%) groups were significantly lower than that of
the normal group (66.5%). Although the CPR per good quality embryo was not different among
the groups, the MCR of the MD group was significantly higher as ever.

Conclusion: MNB embryos should be graded by considering the morphology of blastocysts, and
embryos with DC should be considered likely to miscarry.

*—"7— K : multinucleation, multinucleated blastomeres, direct cleavage, embryo grading
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ARTICEWTEA LS TRA > FaN—2—pEHVS  TICLAETITUZLY A THEE%E B RERE S X
NB3ESITHE-TALL, BER—BIOEY—ILELTE FTLOBEIICETRATVEI—HT, REBRICRS
BLTWB. BALTTRAFaN—42—6HW32¢E h3Z%EIFk (MNB : Multinucleated blastomere)
THEREBEONNI NI EEEEE S TEL, € P Direct cleavage (DC) HEDE RV DWT—T

il
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DEBIESNTOWEVDONIRIRTH S.
MNBIE#EMBEED AP RALEWIESICEL
B3EEZSNTHYY, MNBHPRONAERIBEERE
E8LTHERPBEVEI BEIATNE®. DCIE
1EOEIFRHY SEUEICHARNTIERTHY, MNBE

FiE I RRETICRYP 2EPREIATVBEY, £,

MNBEDCORBEFZMHICODWTIEEBENATSE Y,
Hahimoto 5 MNBBA»EIETIZ < DCE#HEL

FEAICEREERIETERELTVWS L LEDS,

ZhODHRESHEPREBEOHERICEICHDTH
V), £7-MNB/DCIdZhZhIEBRIERDETICE
HBEH,SY HICHIEADHELZANTVWEERE
VB,

ZZTABE T, BEBEOMNBREESLUDC
DHENPBRITIRGEIRICRIZTHEZBESHICTIE
FEMIC, BFEmmERERBEOERE % AR
ICEAE L.

MREFE

2019F 4AHN 52020 F1RE TICHBRTHRILES
WRBEIC KV RIERAFE — LR HE%1T>7/-318
EGICH T2 ROEBEEREMETRELL.

RDOEIER(E EmbryoViewer (Vitrolife) Z FWLWTITLY,

MEDEFAIC 2@ EDOZFA RSN -6HD & MNB (X
1), 1EDEIEH 3B EICHRL-EE%DC(K2)
ELE AR T, FH2NEE TICMNBY RS W 7=
#MNBFEEL, MNBOAR SN -E% MNB only if
(MORE), DC&HHEL~AFEEMNB+DCHIE (MDR)
EEZELE FYBICBHELEZEDO S EMNBE LU
DCHEILERShGELh--REEERE L BHEROD
EIRIEMNB/DC OEEICEADSTHEEIBICIT - 7=,

BERICH TZMNBOFEELBENEHELTAYX
Ty 7ARAHETY, BEEEREOBGRMEEREEL
I BEERFHMOER, PENO.2KETHH7-
EF (ZFwh, AMHE, AEER: SHEES - IET
fHREET, DNERIEAE : 7> 2= X bk - PPOS &,
FIL—FR:BERFK) ICDWISEERFHIH%E
ok AT, #—KF—5%EAA, AB, BA#%
ELHDEWRERGFR, ZOMOKEsTHNREEEREL
o BRRREIRES S URERIIHDIZFRRTEICLY
B EIT 7.

HH, MNBRESLUDCREOBHEII+HEA T+ —
LRI 2 MDTFTITo7 Fi2, RARBEART A 4
A7)y VBRANGREBZERDARER, K—L
NR=D FICHEBMEZB/RLALTERLTLS.

s R

BHERICEIAMNBOBEEEEEESICOVWTE
MURER, ROTL—R(HBERFK) AEFRLTHEY
(#v Xt :0.384, 95% 15X : 0.245-0.603,
P<0.001 ; &1), BHERICEH HERIFEDEIS E,
FERED63.4% (121/191 ) (2 LTMNBEIE
38.5%(49/127 EH) TH-7-(P<0.001; K3 SMH).

BERRAEE X2 ICRT. EERES LU MNBIEICH T
BEEREVIEIRE 2 66.5%, 44.1% CHEBLEH
Bohi (p<0.001). £/, MOIRBLVU MDIEICH
VT BERPRAVIEIRER (2 43.8%, 46.7%THY), ThZFh
EEREOBICERGEZNFRS5N (P<0.001). EE
BLUMNBREDRERIEZNEFN17.3%, 25.0%T
HYEIZRShEDL /2. —H, MO LU MDERIC
PITCRBERERIZ18.4%, 71.4%THV) MDIRIC
BVWTHERILE E-7(P<0.01).

X1 Z#&EK (MNB) #RSWBHE

FHEIRKERT.

2 Direct Cleavage (DC) »*E5h3iF
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1 BHERICHTZMNBEEEEELTR

N # v Xtk 95%C I PE
EFWD 1.02 0.965-1.08 0.504
AMH1{E 0.989 0.901-1.09 0.825
Dz RESY 0.941 0.836-1.06 0.318
FRINZEL 1.01 0.911-1.11 0.891
TNERR :
TIEEE 2.06 0.762-5.59 0.154
PN FIEEEET 1.56 0.809-3.02 0.184
DN REE -
TYyRIAZRME 1.35 0.739-2.48 0.326
PPOSi% 1.9 0.955-3.8 0.0675
rsL—F:
LR R 7 RR* 0.384 0.245-0.603 <0.001
x I H—FF+—%%E : AA, AB, BAZELHD
*®2 IEERREMNBRE (MO R, MDBR) OERREE
S| [EIHA%R PR AT IR (%) TREEER (%)
IEERE 191 127 (66.5) 3" 22 (17.3)°
MNBJE 127 56 (44.1) " 14 (25.0)
MORE * 112 49 (43.8)° 9 (18.4)°
MDAE * 15 7 (46.7)° 5 (71.4)°
* MORE : MNB onlyff, MDAE : MNB+DCHE
a-b: IEEE, MOE, MDIEICHEWTEMFERICEEREEH Y (BRAAIIFIRE © P<0.001, JREX :

P<0.01)

t:  EEEEMNBREOEICEEEH Y (P<0.001)



BRIL—REOBRKKREZRIICRT. BERIFEIC
BIIBEARMNERREIZREICEEIRShEr» o7 —
AT, THRICHTZERRNEIRRISIEERD 62.9%
THBXELEBELTEEICEL»-/2(P<0.001). MD
RICHIBRERIL, MERIFKETIE66.7%, TRKET
275.0% &RV, JL—RIZEHSTHEEICEL AT,

zZ =

AERFT T, B—RiEREREREEOREETIC
BEBIRICASNBEMNBY BEERKEICRIZTEHES
FU'MNB EDC DEIEMICDOVWTHELE. Z0EER,
MNBHA RSN EFEH LUV DC #33 LAEDEEKREE
IREGBEERELHELTRLEZHDND, HERFRS
EWDRAEICIREP RSN G 57, MNBERGBHKRE
EOMBRMEH D SIEHMEINTNE® O %/ HEER
FLrRBEREARFEEBR L TAERICERREDKDY
SLEBEPHSNTEN Y, ZhSDWMEIFARTD
EREZHELTWS.

—hH, BEDZALTTRERAW-EBREPGT-AKR
DHHHS, FEEBEICMNBXDCHREONAIBFET
HoTHRERICENEEREMEICEN#S5NhEVWES
REINTWVB > O RO REICHEL RIT TR

LISADERELT, BEFDERE ' B FDNAKE
{EOKEFETFONBY, WThOEGLILEDBET
BIEET-o-TVWADIIHBEAANDE, BEERFEECE
EESICHEIRRSh G o/ /2, MNBODOAIEERS
NERDOFRELRIEEREEFRSAEVSHDOD, DC
EHBEUESICRERIBEEICS<EDIEVOERE
CNASDERTHBTINIEH L. MNBIRIZE 25
ECEZRENSBEICREVGS (B7REXRM) (SRE
EZHLRBTIESRESNTNE . ZDEIF, +5I10%
P BESTVWEWEII T TOMBEARE»P REFHREIC
EYELRITEERLTSY, ZOEELHIELTDC
PRRZBEEAIOND. DCHAERSHMICHELEVE
H&ELT, DCHRORKEIEEIERIEVLE, F/DCIC
FWECEEIRRIEO NS 3 BRI ESEE THRR S h
B31-HTHBEIEEINTNES P KR HEHTDC
RICHE 2B EGNSLVCRHRBIEVEVW. 5, KFICH
3I2PGT-ARRODERBEZILS T AL ZHEMEE
BERNSZDHENESHICHIEEISNS.
RIRETDFER, MNBHERFRIEIRRICRIT§HE
RO M L-TELSDE, —HTDCER
UG ERERERICEOLDLST RERI S HDEN H|HA
U7, MNBHRERE OIS LU BHEITEORIRIC
T REENMIRT 2EHNEETHY, FICDCEHFELTL

#£3 RFEIL—REOEERKE MNB E (MO I, MD IR) DEaERAIE

EIL—F Sar s [EVER %KL ERPRAOIEHREN (%) TR (%)
ZRERIFIE IERE 121 83 (68.6) 15 (18.1)°
MNBAE 49 30 (61.2) 5 (16.7)
MORE * 44 27 (61.6) 3 (11.1)°
MDAE * 5 3 (60.0) 2 (66.7)°
TR IEER 70 44 (62.9)*" 7 (15.9)°
MNBAE 78 26 (33.3)' 9 (34.6)
MOFRE * 68 22 (32.4) 6  (27.3)
MDRE * 10 4 (40.0) 3 (75.0)°

*MOPBE : MNB onlyfX, MDFE : MNB+ DCHE

a-b ! EEE, MOE, MDIEICHEWTEFSHICEERZH Y (FRPRAVIEIRE @ P<0.001, FREXR :

P<0.05)
t: EEREMNBIEOBICEEZH Y (P<0.001)
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PPOS;% (Progestin-primed Ovarian Stimulation) @
ERAMICOWT

The effectiveness of PPOS (Progestin-Primed Ovarian Stimulation) on poor ovarian responders
with high basal LH levels
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Chuo-ku, Kobe, Hyogo, 650-0021, Japan

EE: JIEEEETEMOARTAECIEENORIMCHKCESI Z VY, TIERIEHIC, RIBICH
THERG, ERLHY — 2, FHE LA, ZREOMBEIELC P T , INERHEEIRELEH 5. 4
RE THRER % 17 > ZAMH 1. 1Ing/mIKRFEDIEFID 5> 5, K V) IIEEEETH»ETL WS EHEFES B,
SRERIABALARFD LH A 10.0mIU/mI LI E DS LHEEG] 2 485 U 245 R, IREMEREE TAED] T & JRERE
FIARFDAFC P 4LIEHNIECOH &8 IR 5 2 & T 4ERTEDIRIVEAEIRF T &, HEBRIRIF L ART
BEPBONA G THERFERLE, TOFIFUICE) LHY — 2 2406 L D DRSS EFI#H & 17
2 PPOSEERAVSZET, REPHERICEDTEERIETARERMEDH 2RELHY — IPRHAENR
{EDVZA7%DEEYT 52 Eh CHIRRAHEEI/TADEVDI XYy MHRRES W

F—7— K DREMRET, SLH, BELHY — 2, RESIERIA, PPOS

722Uy RN S LHEREDSIEEAETER I § 5 PPOS &

EXEEF . In assisted reproductive technology for patients with poor ovarian responses,
retrieving oocytes is big challenging process. But during ovarian stimulation, problems such as
poor response to stimulation, premature LH surge, unexpected ovulation, and empty follicles are
likely to occur, and the management of ovarian stimulation is extremely difficult. Among the
cases of AMH lower than 1.1 ng / ml ,we collected more severe cases with an LH of 10.0 mIU /
ml or higher at the start of ovarian stimulation. If the AFC is 4 or more, the number of oocytes
retrieved can be expected around 4 and the result of the treatment was favorable by selecting a
GnRH antagonist protocol and PPOS protocol. PPOS protocol has appeared in recent years.
Progestin suppresses LH surge and we can stimulate ovaries without worrying about the risk of
premature LH surges or premature luteinization that can negatively affect embryos and
pregnancy rates.

F*—"— K : poor ovarian responses, premature LH surges, PPOS; Progestin-Primed Ovarian

Stimulation
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RN TIEREERITESD 5 EVWESHFIEZ, I
BRI, R TIERIS, BRELHY -2, FH
HHBEE, ZREDHEBEI AL 3.
CDEILEERDH, FREEEERTEMNCE TS
ARTHRIBHZEDN/-HDDITRD—DELT EEFETAT X
FUNSENLHY =2 2 HHI LD DFRETSRER Bz 17D
Progestin Primed Ovarian Stimulation; PPOS %
MEBIh TV, YRR TORIRICDODWTHRETL .

MRETE

2016 FE1AHN 52022 F12ANDME, BERMED
IBIRETICHEL, MIRRIEHLF SN /-URT T ORISR
T, AMH1.1Ing/mIEK@BDEFD S5, L) HRHELERE
BTHETLTWDEHTEINS, CDI3(INERHEIA
i) DOLHA10.0mIU/mI EDE LHEER 624 4 %
ML, PPOSE (4241), 7> 2d=XMgf(32l),
vAILREE (B5041) DIBHICHEEL, SIEFHEFDE
BLIHY - BAERPLTREERSSLSUCARTREICD
WT, X2HREZRAVWEAERBICKRETLE. PPOSE
O7Ok3ELTIE, CD3MFSH/hMG#EIDZE
MG IcEhbE T TaFSrZAFo>OEBNRERBL, U
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H—YUBEHZVERIEE TG (705X XFo LTI
MPA5 ~10mg/B%AW), NIH—DEIIL T8
FORN)H—BORIPD LI F I3 HERDAETINE
R ERBET, MIH—ELTIE, GPnRH7ZIZ X bE
¥, hCGEM, H2VWIEEEOHA, Ch53FEDWT
NHhERIRLA. £2PPOSETIE, SIREAICT A4 X
FLEFERT-OHERBHEICIIELTHST, B85
hE-RELFEEFRAELE COEDARTREDLH
BORRICIE, 7o 2dZ X MNETHHRBHEICEALTE
BlIERRH L, £FRAEEHRICR > TOMRETE L.

S

BEICHBITBER, AFCICDWVWTOREITIE, w1
REZZIRUVAEG TRERBIENEL, AFCH D E
WZENBAS P ER S/ (R2). IV DOVWTIE, 7>
2IdZZMEHLUPPOSETIIVWT b 4ERIRE
BEELGL, YAURETR1LAERBEMMERRNEE
B h -7 (K2).
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PPOS (42f31) 73 (3261) <A NF (5506)
Fih 38.3+3.8/% 38.1+3.6% 41.2+355%
AFC 5.35+1.8 4.8+25 1.6%0.7
** p<0.01
ERIPEL
2
BEAIETAIVRETDH(3%) A5h7=(F1). 2 =

BRIHY—Y(MA—RIOLHLESR) &, v1ILRE
ND16%, 7>ZIZXAMEND12.5%T#5h, PPOS
ETASNED o/ (F1). TTIVREICH T ZINERSR
TBE1106IF 3241(29%) TR AH—RILH EFZH#5
h, ZD3B19%T MJA—RIOPLR (P=1.0ng/
ml) B EBD SN 7.

KIE&Y), DREBEEEETES THINERBFHEBRED
AFCH 4L EHNIEFCOHERIRT B ET 4EFI#HE
DFRIBHEFTE DD, BRFBBEELT, JIEEEER
TEAMICEVTIIINERBFDORERLHY - RED
DRI BN EDTREIN /.

PPOS LU 72 24TdZXMNETHARTKAEICDUL
TOME T, SRR TESF TCHT7 > 2I2XNE

®PPOS &£V COHMBIRTENIE BBRREAR,

BRERITIRZ & 6 50 %A1 4 & LB R 4T 4 ART B A& D
BoONZu[gEEN» HBZENREINS (FR2). PPOS
EHLV T 2dIMNEZ2DFRINERAOMF LH &
ICDWTDIRET T, 7> 2d=ZXMETIEPPOS IS
EXRM)A—BIZEBICLHER A 5N . HERIZT
BEEH ICARTAE.IT>/7, CD3DLHEr SV
PCOSICH135PPOSETOMAP LHEDH & sk
T5&, FIBFDOLH THBEOESWVIIER IR T
H5H, PPOSEICEVWTIHLHINENRABESNB S
EWCEY), ToRAIZXAMEICHENXCOHFDORERELH
Y—IDYRTHVENZEPREIN(K3).

BREILHY—-JICELTE, /EFRIELH 10mIU/mlIRd
L, Ping/mIUEETFEZREINTELD, Hy hF 7B
DWCIEHEHRHD. RIARLTIELHEREN»BEIC10L
LOFENFELTNDLD, LHERED2EU LD
LHER#BRILHY—YERELE.

—MREYCIE T 2O ZANEICHEIIBZRERLHY—TE
0.34 ~ 0.38% &&n, Kummer51%, GnRH agonist
ICEBMIA—IIHHLT, RICARHITIEI.2%DIEE T,
TLERBRIFTH0.55% D 4EE TEmpty follicle
syndrome W EETEHZEERELTVWBZ. KFET
EXMIVREDI16%, 7 2TZZAMNED12.5% TZh
ZThERLHY-—J%3BOHTHY, SIEFHENEKTL
FEGICHEIZIMERBEEORHEIN FEHY L
Koi-.

BHAE ML (premature luteinization; PL) D#E
ELT, s, SREFmEEDKRTICLYIMRELTOL
ANEAH, MFPLANIVOLERFEERIShEZED
HM>hTL3B>?,

FEELANILDOFSHIC L2 MR A DN E R x, %
hSAI XA ARBRRICEBRTINEDENE
BADAREMDH 2HIERAXT O NEREBICELL,
KB TRIZ7ROFADPATENEIEL,
LEPALANIL DENMEHESTIEOREIA TS

RF—H A7 TORETIRHREFTRILHE, £
=D ploidey ICFEE RITI T, FiEMBEBHETOIE
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PPOS (4261) 7v 4= (326l)

<4 IILE (5504)

n=42

n=32

** P<0.01

Z2fa 0 6.25% (2%1) 17% (93%1)
HESRF 0 3% (1741)
UK -5 0 12.5% (441) 16% (88f)
LHER
(=2x2)
=2
PPOS (42f1) T3 (3261)
BRIPEL 4.2+2.24 3.2+2.31H n.s
HMG/FSH n n
185 03 8.9*+1.5H 9.2+15H n.s
iR REER 58.4% (52/89) 39.0% (16/41) 0.01<p<0.05
RIFAEEEROER 55.8% (29/52) 59.1% (7/16) n.s
B PRITIREE 51.4% (18/35) 50.0% (6/12) n.s
SREMEAE T PCOS
PPOS vs GnRH antagonist PPOS vs GnRH antagonist
LH(mIU/ml) LH(mIU/ml)
14 14
12 * %k 12
* %
10 10
8 8
6 6
4 4
2 2
0 0
Day3 Day8 Day9-11 Trigger Day3 Day8 Day9-11 Trigger
—+ PPOS —m~ GnRH antagonist —e- PPOS -®— GnRH antagonist

n=52

X 3
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IREICHHELLEY, EORETIDHSNBHOD, 5P
HRIBPORIHLHY - - BHEARTRORENL,
SERTEHE COIRRDETEREL TV ENRE DX,
RO, AR, RERRSSURIFHERERG, R
BEATREL) bEEFRURBECHVTERICEL,
DRRZHAP L NILH1.0ng/mI% #8 2% £ TQE (top-quality
embryos) BLUBHEREETILIEDHEDH,
BHEMMPREICRETEZEIIOVINDIET Y
ZixHEMLTNB ™.

DN REBEIR TERICI T3 PPOSEICDWTDIRE
IFEEDEEDY, ToE2OdZINEX Y g — MEICEES
LTMIISREHARRER, 4R, RIFIER, fiRkR, HAR
DHREFHONEEVIREFHSNTHY ',
PPOSEN ST, INEMEEE TREGII I 2 ISR
FELTRAIBEANBATOZEN TR S,

DREBEEERTREM IS T2 IMERIBEE LT, FA
BB DAFC AL EHNIE, LHY —SHIEIRRD
BWVWPPOSEERIRTB2ET, BREXFIRERIZED
SBERIZTAEMNDHIERLHY - - BHER
b DR TEIELLINERBERITADEND X
Uy MYTREBEIN .
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Cytobiological characteristics of sperm collected using the MIGLIS motile sperm sorting device.

BIA R, RS AR, A &< 5, (oRk ik, 8 &—, S E

Ryohei Sekimoto, Hisataka Hasegawa, Sakura Murata, Yurika Sato, Kenichi Sano, Atsumi Yoshida

RGARE 2 ) =y 7 HEERLHEXAY, 2-17-13 @I ¥ v 5-7 B
Kiba Park Clinic Kamei Building 5-7F, 2-17-13, Kiba, Koto-Ku, Tokyo, Japan

EE: BELU7oEzUEELITI2BENEEDZE (DGCE) & & L T, Migration-Gravity
Sedimentationikx (MS&) ICE D I 7 ) X&E L, ¥ FDONADESEEHR/IRICHIZA 2 2 D TE B E[HE
MrdH2H, 2T XETEULL 7-3EFDDNA 8B L =8RE IR 2D BV AR TIE, 371 AR
¥&FDDNA fragmentation index (DFI) % f&EFEEHRIEERETICEYAEL, FEERZRH LPDGC+
Swim upiE & L 72 BIE U -R¥EK, DGC+Swimup®f, I 7' ) XBEO DFIOrFhR{E (A AEE6HE)
iEZzhZh, 10.8% (6.6-19.7%), 7.8% (3.8-25.2%), 1.0% (0.22-2.7%) TH V), I 7 1) X&KIC
SWEIXE N -¥FDDFIE, E#HFERS LUDGC+ Swim upBEE & L THEBICE@ETH 5 2 & HH
5h &% 57 (P<0.0001).

XF—TJ— N BFRE 37X, BEGEEDEK DFI, DNAEE

TXEEF : The MIGLIS is the device for sperm preparation based on the migration-gravity
sedimentation method that may minimize sperm DNA damage compared with density gradient
centrifugation (DGC). In this study, we analyzed the DNA fragmentation index (DFI) of MIGLIS-
collected sperm by sperm chromosome structure analysis (SCSA). We compared it with that of
raw semen and the density gradient stretching method (DGC method). The median DFI
(interquartile range) of raw semen, DGC + SU group, and MIGLIS group measured this time were
10.8% (6.6-19.7%), 7.8% (3.8-25.2%), and 1.0% (0.22-2.7%), respectively. The DFI of the
sperm collected by the MIGLIS method was significantly lower than that of the original semen or
the DGC+SU group (P<0.0001).

¥ —"7— K : density gradient centrifugation, DFI, DNA damage, MIGLIS, sperm preparation
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B/7E, ART T —HBAICAHWVWShTWAIERDER
BHEELT, BEBQER=ELZ (Density gradient
centrifugation; DGCi%) & Swim upiE» & 3"
DGCAETIEOACMRIKRIUA (U8—=0—-J) (CHEREE
BL, ZB0ABICLIBENSWVEFETFEEINT 3.
DGCEIAIHEBOBAZNDRER LB IEERD
ERRETIEHIC, EFMRIFABFERIINTS LD
TE3Y, REBORLABEPBEFROEMERRE
(Reactive oxygen species; ROS) EENIEIMNDRRE

il

LBV, EFODNANBIEESIBZENPHISN T2,

ZAF 20234E4H 20 H /528 20234E6 A5 H
THEES  HH ¥ e-mail [kibalabo@gmail.com]
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EFDNADIBIEIIZIER, BREAR, BRAREREICX
LTHENEERE22BN I H D=0, RELEDKE
R TIIFEFDNAICEEEEATIC, EEDNAK
FEMPEMICARTEZENKDHONBY. LI EDZ &
PoRDDBEMIBEIN AL NERNIBEH TR INT
W3,

BUODBEETOEVERAEAEELT, Teadld
Migration-Gravity Sedimentationix (MS %) #B %
LY. MSERF1i—TROBH/NICERRE AN,
Swimup (SU) L&V EEEFEBEICANTS L
PERETH 3. LF, MSERDT+ AR—HJILFN
A ATHZITIVR (RS XZT>, BAER) PR



NHREN TV (R1A). ITVRBF1-TKORER
RICEROREDVBASNEEELTHY), RIFES

BTOAPREEREANEDERICEES (H1B).

ITYRICEBETFEUNUE, BT DNADIBIE % =R/R
ICHIZB 2 EN TEBRIEEM P H B, 37 ) XEINEE
FDODNAZBI L REFIREDE .

A TIE, DGC+SUETHEININ=EFEITY
ZETEHREINEZREBFOESH M S L I'DNA
fragmentation index (DFI) # lE &85t L 7=.

MRETE

RIBAREEBORE

ARRE, RKBRAEVY =y 7 GEEES DA K
BEST)EEBTERLE. RBAEV) =y 7ICTHER
BREEERUAESC, +261>T74—LRI>E2 b
CEAEICLIAEERT, BRRREOKFREDRME
5T/

PO RRVES

2019 F10AH» 52020 F4RETICHRICTHER
BREEEBLULS0EFNDERREFEIRE L. HER
B EEEICHT, DGC+SUEEITYRAICH L.

DGCké& Swim Up IC L2 FEFEIR

80% ICERAE L /- E HAEL & (SpermGrad, Vitrolife,
Sweden) 5mLIZ, +RICRIELEBREEEL,
500G , 20 B0 LA BEEIT o2 = D%, EiE%E
FaZs L il 4 55 & 7% (Gx-IVF, Vitrolife) 25 mLiNA,
500G, 10 P EDEDHEFEITHE -7 RIC, BID=D
Fa—TICERBLAFHEL IMLOEER (GX-IVF) O
EEBIOEDMEBLA-EFEHEL, Fa1—7#30EIC

BT 7-IREET37°C, 6%CO, in AirEET 54D
5604 Swimup L7, Swimupf®, E&& EE»
5200 u | DBEFREBREDINL, BEATICHVE.

ITVREICLBEFEIR
ITVADEFFABMICHDISRIEL-RAERE
AL RERBIVEFIABEBOE THHLEER
(Modified HTF medium HEPES, 81X 71JLLAFIY
MEMXRHE, BAR) £FA - EEER, AEEHREE
BTO0NFHELL. 60FENHER, ANEKRLD
50.5mLOEFRBEAZERL, BATICHVE.

BFOEEMERFIT

BFOEEEME, v I T7—F v N—EHVTHETF
EHEEE (SMAS, DITECT, BA) (CLWEHHE,
SEREHE BREHRFAHEH L.

ZO0—HYA A=A —ERAV-BFLErEERBmm

JO0—YA M —Z—FBAWIETFLEEHRIESENR
(sperm chromatin structure assay: SCSA) (2
Matsuura > DAEEEIEL, LAY, 10uL DEE
RdHDWVIEHEREFRIB R % Acid detergent
solution (80mM HCI, 15mM NaCl, 0.1% Triton
X-100; pH 1.2) (CT 30 ¥ EER4LEE L /=14, Acridine
orange (AO) solution (6 ug/mL Acridine orange,
37mM citrate acid, 126mM Na,HPO,, 1.1mM
EDTA, 150mM NaCl) IZTH& L 7-.

AO I, ZARHDNA ICHEELT526 nm DR DE
3t (AO Green) %L, WiH{bEL7-DNAD—KIHIEH
ICFEALT650 nmOFEEE (A0 Red) 2% 5.
AOfBLABARDRHLEE, 7O—YAMX—%—
(CytoFlex, Beckman Coulter, Brea, CA) ICTH&HL,

BREA S

-z

1 ITVADOEE
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AO red DN EIEZBICHEFDNADO KA 1L ZE (AO
red count/ total count, %) %5+l L 7= (Xl 2A).

et

SHEMEILhE (U &) (S TR U ETRRAR
i JMP Pro 15.00 (SAS institute, Cary, NC,
USA) ZHVWTIRTEEERR LA KR TIEIZERTE
727280, K71 O—ZMEZTTVY, p<0.017 #k
SHICEEE L.

S

BT OES MR

SMAS Z AW -BENEEMMEITDFERERTICTRT.

BT EEIL, DGC+SUB, IJUIEELIZERR
EHBELULTHEEIETLTIWE EgR, SREHR,
AEESRIEDGC+SUEE, ITUXBEEBIIERBRE
LU THEEICEMLTWE: DGC+SUBEEIJT X
BOLERTIE, BTEESSLUEHRICHMETIEIZR
HhdrokY, BSREFHRIIDGC+SUBTHERILS
Dot i, FEEERHDGCHSUBFIZELWTEHL
fBEmIC % -7 (p=0.0338).

¥&FDDFI

SCSAKICLZEFDFIER 4R 2B (IR Y. SEIE
ELREERDDFIDFRIEIZ10.8% (6.6-19.7%)
TH-7=. DGC+SUBEDDFIIZ7.8%(3.8-25.2%)
THY), BERREEBUTHEINEEEROE, o/

F1 SMAS (CL2ETFDEENERRM
R . P value
JRORE @ DGC+SU #t:® I AP
avsb avsc bvsc
K T4 B (million)  83.8(43.3-135.4) 12.5 (3.7-20.1) 2.7 (1.2-13.2) <0.0001 <0.0001 0.3638
JEIPE (%) 52.8 (30.9-76.6) 83.8 (54.9-90.8) 77.2 (46.3-91.4) <0.001 <0.01 0.5543
FEEER (%) 5.5 (3.5-9.2) 33.8 (18.0-44.8) 19.8 (9.8-31.2) <0.0001 <0.0001 <0.0001
ATEEEPR (%) 31.3 (15.5-47.4) 75.0 (49.2-85.2) 64.4 (29.3-81.2) <0.0001 <0.0001 0.0338
F— R Z il (RS Rr#IE) R L 72, DGC, A tiEL; SU, Swim up
3 8 70
B a
: 60—
8- N lo —
1 R g><, a
NES 50-
15 F % &
£
81 c
O 40
g 1
Z @
o] = 301 b
()]
o
DNA >
" b 207
WAL T Z
s (=)
10
°ot+—T—T——TT 7T T T T T 1 T T T T T T T T T T T T T 0 -
0 ® 0 0 8 mol?" BRRER DGC+SUE I 7'U x&

2 7O—YA I M—2—FHVBTFREKRESEN (sperm chromatin structure assay: SCSA)

B: R SEICEEEHY
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—7h, ITUXBDDFII31.0%(0.22-2.7%) TH'),
ERRSLUDGCHSUB L LB L THEEICRETH -
7=(P<0.0001, t12%E).

ZThZhORFEEICHIBDFIZEIL%R3A, BISTR
3. DGC+SUE T, DFINETLAREDESIE
56% (28/50, RI3A) TH-7-. BFERDDFIDEE
1.820-6.605% (n=11), 6.606-10.795% (n=
14) . 10.796-19.740(n=14), 19.741-48.230% (n
=11) OEEICH TSN, DGC+SUEIZLY) DFIAE
MUAEFOEEIEZNZN45.5%, 35.7%,
42.9%, 54.6% CH -1 EMHUETDGC+SU%
ICDFIDIEMP RSN BZEFDEIE ICHET L ZE LA
5 h % » - 7/ (Cochran-Armitage trend test,
p=0.5919). ST URBICHWTIFBIE L/ 504&ED
2 TORETDFIPETLTW=(50/50, X3B).

z =

SEOEFTIE, ITUIBEDODDNAEERFOEE
PDGCHSUBE LW HFVW I EPERIN L £,
DGC+SUETIREHERZRELEE LU TDFINEBINY 3 E
BInH2d—7h, ITVXETIEETOESTDFINET
LTV e,

EFODNABBOREAEELT, ARRTHWE
SCSAZEDhIZ TUNEL(Terminal deoxynucleotidyl

transferase mediated dUTP Nick End Labeling
assay) i, SCD (Sperm chromatin dispersion) i%
BENERLTWS. e P AMETHW=-SCSAED
BHELT 1) 2eRBrEGRMEIEETHS, 2)
7O0—HA h—Z2—(ICL2BENE T —2BEP I8
TH5, 3) NIIRIBICEBERETFETZ 0 ENET
5h3. I7UZRAPEFODFHIDOVWTIREL TV S
DI, WEDEZ A Meitei 5D FHE & Okubo 5 DIRE
D2 TH 5. MeiteidIETUNELZEZHW-BEFIC
SV, ITJURETEPNLAEFODFIEDGCELY
B, SUKERE ThH-ERELE". £/, Okubo
513 SCD (sperm chromatin dispersion test) &% FH
WIS &Y, STURETIEDGCEEEE LU TDFI
PEBIETUAERELLY. AMETIESCSAEE
BHWIHETFDNADOREMZTAY, L(ERLTWVWS
DGCESUZHAEOE AR ELLLRLIZFEETSH,
FTVREICKVENR LB FODFIPEWZ E&RL
7. DGCAETW, REBDRUDABMXPEELIRRICE
FhABHMEDOEEICI>THEFDNABIEES[EES
TEREMP $ 52 LP->TC, DGCALIB% Sh/-4%
Fld, SUICEWIBERLECEEITIRENDH-TH,
DNA D BIEE ST TWBAJEEME N TRIR S N /=,

¥/, IJVATCAPIM B FOSREE R
DGC+SUEELEBLTHEERIEETH- /. SEDIE
RICESEBHELT, HEBEFEIUERANDEREK

>

~
o
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A case with premature ovarian insufficiency of
osteoporosis diagnosed after twin pregnancy by ART and delivery
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-7 — K : BRINERE, WA, SHAEFKE

315i%, BMI17.6, M2kL V) BRIVELRSE (Premature Ovarian Insufficiency : POI) & LT
1 ERBIC 2B D FREERE (222 1 18, #HEIE 1 18) 2 BB L /=, Z D%, BRI OEER R
BrEEBITL, NREER - HEL . BIRTH RLVECHEEEZFEAL, BBEREICCEHEEE
EBMT L f-. NEF OB HEZENDEER T IE, POI, 1KBMI, £3 4 EHEN 3. NEAERAE, POI
PEBMI G ERBRERTEFIEET IRICEBEERBEORITIENFHOBRA» SEEEEZS.

S ANy K POIEEDARTIC & 2 WA I5RE OB HEEE

*

A0 ARMBHARBRUZREBEERINZIBERINERS
(Premature Ovarian Insufficiency : POl DEE L, £
HEDKEIREICRBEINTWBRIEEM L HY, BEERL
POBHRBRENDYR7IEEV. BHERRE T RKAICHEES
MBFERITIIINFEL, BEEZEDQOL (Quality of
Life) # KEET LA RAEW. SEFK~IE, POIEZEICH

il

WTARTZ11TL, MR Z HEIRL, HER, B EEREICT,

EHRBEESMLA 102 REBR LD THRET S, BHE
FEDEHTIEDXA(Dual-energy X-ray Absorptiometry)
(2T, B (L2-4) £/ AEEFEIBDYAM (Young
Adult Mean) 1&H 70% U T EEZR L. GEMEEEL
T AEGIEURDGEEREEZESDAREE TV (K
RS 4611).

TEBIERS

231, 11T 0E. K 169cm, K= 51kg, BMI
(Body Mass Index) 17.6, 30mh»*>BRERNIEEERD,
R, FSH 52 mlU/ml, $13 25 —&RILE > (Anti-

A 20224E10 H19H /528 20224511 H 14 H
TS %) e-mail [s2endo@marianna-u.ac.jp)

Mullerian Hormone : AMH) <0.01 I FIZTPOI&EL
TART%#FtALA. AR I X+ O4 2 (0.625mg) 1 8
/BERRTIC, F15EH, 57008 FE50%RI1# (Shorti&:
FSH 225 B EH#%5 % 3 ~ 4:8[) %&fr-7/. 2[@
DINRERNB R TRICBRIVERET LB D120, £)5P
U, BIF1EEEELL —AENZHEERTL, BED
&R, R8I 1 8 (Gardner 2 F86BA) £ RiERFE L.
SEEDEFSIRIAICTIREEERDLD, HFIVZT
INFHEBICIIES B/ ZD%, 7 BIEDEBEINR
A THREEERD, ]I, BF1EALEELA —
WRAENZEERITL, BEOHER, EAKE1E(Veek
$8 : 4cell Grade 1) ZRBEFRTFELE.

BEEINR A T W1 FEREICISE D E, ERITE
ERRITLTHY, COHILIREFTERDTVWEVTES
BATZRA4>0.625mg 15EARRT) 30EICHITBE,
DFIEIZ 49.0£14.9 pg/mLTH - 7=,

Z(D#%, 33mMAEFICIEEERT (6BA) 1EDFRIER AR
BiEEETL, MDMBRZEIEIRL /=, #E 4k 3418 (CHF IR
ShEFEEEOZKICCRESFTIREMEETL, B
EILES B (FEICAIATORAREICTISA
B) #T7TH»56 7BEIC35® T, RIVECHAEE
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(Hormone Replacement Therapy : HRT) #F4 L 7-.
I5ZZMD3 rABICDXAICTEHE(L2-4) YAM100%,

ABEEZEE YAMG2% TH'), BHERREE BRI L=, &
ERTHY), BEFEEINIEEBO L, -/ MiE25-0HEXR
32D 16.9ng/MEEZI D RZIRETHH7-.
EER, SRELBOESH BT 4, BIERFEXT
IOA-IEZRRIE D -7/ BEEHL»S 20K ICH T
TIEBMI 15.8F2E LIS IIRETH -/~ BHERRIED
WrEDREISHRTICINA, BE CEENEBDOMICEME
BAEZI D, EH (ZIFHILSM=IL0.75ug/H)
AL £/, 36RBEFISERE LTV /-EIK1E

DRGEHREMRBEEHBIT LUV EIRICEES LD S 1.
FEIDXA D584 FREBLARELFHRBMIZBDT,

BEEHEFLTV D (E1: YAMEOZAL).

z =

AFEHIIZBMI 15.8 ~17.6 EBMI 18.5 1 TD1E
FECPE) EEH LTV PR IIBHBRENEREAF
TH3 PEODBERTICHE, AEDMICEMAEERE
RE, SSICIGF-1DETAERALEEROEASHIRE
ENTWBY %1, BREPSDOEBBEI LH /2
EXXEESZELY), 20RAIBTESTI2HmKE
ENTLED > /-RJEEEEN B B.

POIEE X, REBDKE, RENDHKRTEICLY, BEFEL
POBHBRENDUZXZIEIE . POIEZEITZHEICH
FROBELMELLERL, TTICEEEFMNBEICRWE
ah3? FP65DPOIFCBEER THARER

BHertsL, POIECHEICBEHBERER, GLE
DREN H 5. BHEFFE ISR ICRBEBITERES
TUZRINFEL BEDQOLEZKREET LA REL.

KEFICENT, 30EPST1FELULEOARNIEEER
Hi-Z&ld, ERELIRRBICLZBWMINTTEICEY, BBRE
BTFANDEESEEEZ25. £/, REFDOREEBEHRDLE
ERTIZMO4 2 (0.625mg) 15EZANRTDE, EDF
113 49pg/MLTH -7 EFAREEHOFHE, LN
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HEERIIMOS > (0.625m8) 1 SECIER+HTH -7
AIEEMED B B.

—7h, HIREERREE L, RRTAOHLERETH
V), EiREER - EEPICESHFEEZRA, EHEBEN
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AR & ) BRIND TTEL, BEEDETICOEH B0
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HAETICHELS1EI #A, BAKTHLS6 vAPRE
BLTW e COBITERELIRREICKY) BRI TTEL,
BEEPESIETUATEMEY H 3.
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mIRiEIERE, 20ng/mIKFEEIRZ) EEXZI>DX
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ZEN, REABE DK E IRBED LB IC L2 BHEERENR
EFRHELEBNEELSOBRBERBICLZIBINT
A HROTH . £/, NEGIIEHE (L2-4) YAMD
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Japanese women have begun freezing their eggs during Covid-19
AEE KA, B B, BE B, Ee A
Mizusawa Yuri, Miki Fujii, Yuki Shiraiwa, Masahide Shiotani
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BT FCRTIEMERIC & 2MREEERT & & 2 TRIORIZEINFRIE (HSHIIFEES: SOC) &:&R
THOLMNPFRIOF TSI ZABRE/NLT Iy 7 ERICEATVWAZEPBESN, YRTH 2020
FLETENMBER CH > /- YR TIT- A7 — b CRFEIOF I NV ZABEEN SOCE2EZLDE
EOEBEBEALD Y, SHAERDFEHSHKAETHE IOF T/ IV IABIEOHETH
EOEERHER, HEICHTEIALEMAZEVLEENI B THY, SOCHZTORREENDFERND—
DESNTWVWABREEMENHDZDTIEE VWD EEZ B.

X—J— R :HHOOF Y 1L ABELE, HAMIITER R

SoZUdAY R HEOOF YL XABEE &SNS FREDBER

EVNEE: |In world, women who choose social oocyte cryopreservation (SOC) has been
increasing since the coronavirus disease 2019(Covid-19) pandemic. Although the questionnaire
conducted at our institution did not indicate that Covid- 19 pandemic was not a direct reason for
choosing SOC. Japan cabinet reported in 2022 that an increasing number of young women have
anxiety in their future including pregnancy and childbirth due to Covid-19. They might think that
SOC may be one way to alleviate their anxiety.

#*—"7— K : pandemic of coronavirus disease 2019, social egg freezing, anxiety

Z =249~y K : the pandemic of coronavirus disease 2019 and Social Oocyte Freezing
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ISIVF2023

21st World Congress on In Vitro Fertilization

Welcome

ISIVF was founded in 1980 by the pioneer of In Vitro Fertilization,
Sir Robert G. Edwards, to promote research and clinical practice.
Since then, his legacy has been passed on by his thousands of like-
minded fellows through the ISIVF society and we have kept exploring
the possibility of reproductive medicine and contributed to 8million
miracle births from infertile patients.

It is a great honor to host the Congress in Osaka after an interval
of four years from the previous congress in Spain, 2019. There are
plenty of updates to catch up with you.

The main theme of the congress is “Ou Allons Nous (Where are we going?)” . The
development of science and technology is remarkable and the speed is getting faster than ever.
At the same time, I also feel that we sometimes lose sight of original objectives. To lead the
right direction of reproductive medicine is our primary mission as an international society.

I hope this Congress will be an opportunity to stand still and learn lessons from the past,
and explore the direction we should proceed in the future.
I promise that the selected prominent speakers of the Congress will refresh your knowledge
and bring you excitement.

I am looking forward to seeing you in Osaka, Japan for the first time in a long time!

I extend my heartfelt condolence to all infertile patients, pregnant women and infants who
suffered from the COVID-19.

Professor Yoshiharu Morimoto
President, ISIVF 2023

Overview of the event

@ Schedule
Date : Thursday - Saturday, November 2-4, 2023 21st
Venue : Osaka International Convention Center Wor,ld Cong_r geon
(5-3-51, Nakanoshima Kita-ku, Osaka, JAPAN) In Vitro Reiiligation =28

mm e

Qu allons-nous? /,////ﬁ“% R
7l AKX .
U

Yoshiharu Morimoto (President, ISIVF)

® President X e
Yoshiharu Morimoto (President, ISVF) \\\
Annual Scientific Meeting of e
Japan of Assisted Repr i

® Theme
Ou allons-nous?

Osaka International Conventio
Osaka, JAPAN A

® website
https://convention.jtbcom.co.jp/isivi-jsar2023/
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