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dishND 2 F 4 7 ADpHIZ0.04ETF L, ZDREEIZ40
SEBELEZEZRE L. L, BEZOZDIT
dishz A v Fa_X—F =LY LGS bFEKEE
Z B, pHOZLIT X 2 IREFREREE O1E M DR kE N
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Benchmark value i3%E A, 3 X ART labF— L4
EOREREHMICR T2 BEREE L TIRAD Z &2
T& 5. #lziE, cIVF, ICSIEH TOERINL 72 b ©
1E % % K5 (2PN2Pb) %, ICSIEAM ToO IR+ ZE MR
Competency value I& = 60%, =65%, =10% T& Y,

Benchmark value 1Z= 75%, = 80%, =5% & I T\ 5.
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SN TEY, F2ICSIAEM Tt Piezo ICSIS A
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1) ESHRE Special Interest Group of Embryology and Alfa
Scientists in Reproductive Medicine: The Vienna consensus:
report of an expert meeting on the development of ART
laboratory performance indicators. Reprod Biomed Online, 35:
494-510, 2017.

2) FHEFEL- M HAEICS I EREFHERREET ORI
2015 — 4 EHMERRIEELT S SUEEREETOERER
BWROBMT—. AAFZESHE, 1 (1) 115-21, 2016.Book
2017; 78.
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1) Fawzy, M. et al., Humid versus dry incubator: a prospective,
randomized, controlled trial. Fertil steril, 2017 Aug; 108 (2) :
277-283.
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1) The usefulness of a piezo-micromanipulator in intracytoplasmic

sperm injection in humans. Yanagida K, Katayose H, Yazawa

H, Kimura Y, Konnai K, Sato A. Hum Reprod. 1999 Feb; 14

(2) :448-53.

Comparison of piezo-assisted micromanipulation with

conventional micromanipulation for intracytoplasmic sperm

injection into human oocytes. Takeuchi S, Minoura H,

Shibahara T, Shen X, Futamura N, Toyoda N. Gynecol Obstet

Invest. 2001; 52 (3) : 158-62.

3) Clinical efficiency of Piezo-ICSI using micropipettes with a wall
thickness of 0.625 u m. Hiraoka K, Kitamura S. J Assist
Reprod Genet. 2015 Dec; 32 (12) : 1827-33.

4) Effect of Piezo-ICSI on training period of human ICSI for under
training embryologists. Hiraoka K, Ibayashi M, Saito M,
Ichihashi A, Suhara T, Kaji T. The 11th Congress of the Pacific
Society for Reproductive Medicine (PSRM 2017) . Abstract
Book 2017; 78.

5) Effects of sperm direction in Piezo-ICSI on oocyte survival,

2

~

fertilization, embryo development and implantation ability in
humans: A preliminary study. Hiraoka K, Kitamura S, Otsuka Y,
Kawai K, Harada T, Ishikawa T. J Obstet Gynaecol Res. 2018
Jul 11.

6) Effect the sperm selection magnification (400x vs 1,200x) on

7)

fertilization results and embryo development in human Piezo-
ICSI. Hiraoka K, Otsuka Y, Ishikawa T, Kawai K, Harada T:
Fertil Steril. 2017, 108: e147.

Piezo-ICSI (Z & 2 HSRIADAIR AR D SRRV EEEN
RIFTHE FHRF L, FHEE THEEA BLER X
TBEA, JIIEME, A)IIERL JIHEE FEHSED: BRIVFE
SMEEE, 20:67, 2017.

8) Piezo-ICSI #* ICSI RRBERT > T UAOT XD ICSI BOERR

BICRIZTRE. PHER, FEFEBL, BREA KEOH,
1ERREE , BRER, ARY, REOH, XEHOH BARET
KEEA, AIIER, JREE, |IHEE, REZED  BARERRK
I>T VARV MERMERE. 201820 (1) 1 1-8.
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Stem Cells and Neurological Disease

Ld

Kwang Yul Cha LICENSURE & CERTIFICATION

CHA S Cell Insti 1977 : Korean Medical License (No. 18116)
o tem Cell Institute, 1977 : ECEMG
1983 : Diplomate, Korean Board of Obstetrics & Gynecology
EDUCATION
1973 : B.A. Department of Pre-medicine, College of Science, Yonsei University,

Seoul, Korea

1977 : M.D. College of Medicine, Yonsei University, Seoul, Korea
Graduated Summa Cum Laude
1980 : M.S. Graduate School of Yonsei University, Seoul, Korea
1984-1986 :  Postdoctoral Fellowship, Keck School of Medicine
University of Southern California, Los Angeles, California, USA
2003 : Ph.D. Graduate School of Pochon CHA University, Seoul, Korea

PROFESSIONAL POSITIONS HELD

1984-1997 :  President/CHA Women's Hospital, Seoul, Korea
1990-1992 :  President/CHA General Hospital, Seoul, Korea
1992-1997 :  Vice President/Sung Kwang Medical Foundation
1997-1998 :  President/College of Medicine, CHA University, Korea
1998-2001 :  Visiting Professor/Obstetrics and Gynecology Department
College of Medicine, Columbia University, New York, USA
2001-2006 :  President/CHA Health Systems
2005-2006 :  Chairman/CHA Hollywood Presbyterian Medical Center Los Angeles, CA, USA
2006-2017 :  Chairman/CHA Health Systems

1992-Present : Clinical Associate Professor/ Obstetrics & Gynecology Department College of
Medicine, Yonsei University, Korea

2017-Present : Honorary Chairman/CHA Health Systems

2018-Present : Chair/CHA Global Institute

The CHA Stem Cell Institute has revolutionized the
practical use of human embryonic cells and various
adult stem cells in clinical practice. Currently, human
clinical trials are underway for the clinical use of stem
cells and immune cells, including Age Related Macular
Degeneration and Stargardt' disease using hES-RPEs,
Parkinson's disease using fetal midbrain derived
neuronal progenitor cells (hmNPCs), Cerebral Palsy
(CP), Aging, and Stroke using umbilical cord blood
cells (UCBCs), and various cancers using Natural
Killer (NK) cells.

We have established that allogeneic umbilical cord
blood has therapeutic potential for treating Cerebral
Palsy (Stem Cells, 2013) . In that study, we observed
that UCB treatment ameliorated motor and cognitive
dysfunction in children with CP undergoing active
rehabilitation, accompanied by structural and metabolic
changes in the brain.

We transplanted human fetal mesencephalic
dopamine neuronal precursor cells (FMDNPCs) into
10 Parkinson's disease and observed significant
improvement in performance in PS and MTP
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measuring fine motor functions using CAPSIT-PD test.
This observation and the analysis of the study is still
ongoing.

CHA Stem Cell Institute has recently achieved
considerable success in the generation of human
embryonic like stem cells from dermal fibroblast via
somatic cell nuclear transfer (SCNT), which marked
SCNT as a valuable strategy for regenerative medicine
(Cell Stem Cell, 2014) . Using both SCNT development
and hES-RPE (or neuronal) differentiation techniques
CHA Hospital has investigated the effect of autologous
transplantation of patient SCNT derived RPE which
the first trial in the world to embark on the personalized
stem cell medicine such as patient-tailored stem cell
therapies for age-related macular degeneration and
neural degenerative diseases.

In the present lecture, I will introduce the current
status of our clinical applications using fetal, adult,
embryonic and SCNT-based therapies, and discuss the
future directions of stem cell application in regenerative
medicine.
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FEich D AN b EBICHEDT 5 2 L1cke b, R,
1973 4E 5> 5 1986 4F £ T D 16 EM DA 124 T, 1989
FIE— I HED59.6% DA LS.

FEMSICBIL T, BT 2FmITEFEE 4l biE<
2o TWD, B M TII 1980 4E 23 27.8 7% ¢+ 25.2 5%
Tholem, 2015412131155 29.4 5% & 35412 3.3
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THEFERIIBRON TV, L, Zo¥ii TR
FERICHE L CE 2 ARMBER (ART) XY, i
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ILTHY, (EFITH BIARREORRGICKREEZ T E
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WOV I WEIRBAE (SET) &R+ 2B GBI H
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FEIRICRB W TIRR &1, R CTRESEZRDIR
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fRREHEZWPICED 2 & ) RIS SRR
ERICEER SN >OH 5. ART DR B, RIEE
TR AIHELZHFEL TWRWI LITh D, FricAsE
(252 2 Nl OFELTo NN 12 BATE U 7o A g1 A 7 1 A
RATEEER MO 5 L, 1NEHNART ThHILIE2 A
HUIBED ART & 72 2 FREME IO T < e b, £z,
INBDOBEICENTZ T OMEEZEL L lch b L,
INADBART T o L TH2 AHLETART
LT DREEMENI0RB U ETEEEDL L
272 %,

AEFEER CIIRHENIEZETH Y, REOTELE
VAT A0 5 DIFIZEEAFE 2 D 0>, E DRED R D Fohn
XD, FICEFELDBANEDOEHERZ D & X
FIEDOEEIL, EFEOREIRENLE 5o TnD I
ELFETRETIRHAP2HIH N TND., DL
AFERICEO T, AHEROFTL ARTZLHEL

9, &% Oreproductive life plan IZ{f > 72 N4 & 72
IWIERETH S, LaL, ANEORMEIR D 72053
S LR LS 2BRVORTHEETHY, bF
bz X 29587 N g & 9 RS 20 2 <
WD EBEICRWT, ZMEEREZESP0NELEL L Ty
LFIEMTITA ML —2a UEBKELTWD X9 ITEK
5.

773V —=TF3=V7ARTIZ, +ELEMALAR
Feth D1 &b ZREEICHE B 2 D OIXRE D 2 FEmA
Wy FITEZ TS BV, FOEZMZ Y M 2RE
L7295 42T, MELTEFDY Yy FICKT 5 AETHERE
DRN—=HFNTZVERRLT, KEOTELDIZDOD
ART ZHifEI L L TAITH T & bR RN &5
DEFEBTH D, Ll ~0 LSRR AR 28 L
TR R 2 HEE T DR EROETF L LT, B
MR B Al 2 1) | S ¥ CSET ##E L T & 723,
DEORBETRRZ LD LRSS, ART 2179 A
ERENT 7V —T T = ART D EAKHA T
TV TN L TS HFTe 2 RE 2 TV 5.
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Wi, FEIINEEY, BRRE, FLrEUVBREN
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BHEREIEE 2 EE 2HY, RABEREOHTH
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O-1 RFREAICHIID7ElFRNIE
DEETRRBLDF/TREBICSZ
DINROIRE

AR, (), TR, R ae

1) NF A=y Y
2) HORAC 75>70Y hRERZUZv

(B#)

AR B R R 2 35V TR - BURS R AT 13l BEAR AT R R Bl Tdp 2 23,
BASRLER DR TIEIRIC L B 2EEDBY PREEDOELIT L-oTH
FORPEIRLTLES S, B ~DOAML22->TLED EFED
D DT B T OB R O LR O AITREL TNS.Z
d, BESOIZMYARERELTDET TR, FRFRO R
APENEEFEOSG G, BEHATRER 1230 /DR REMED S 5 B K
FHFEIRARIATDOND I LBZ VD, BRICEENDAEE
DGR ORGSR D MED DY, BRI T OWEITIRP D]
BEVED B X BV D .2 2 TA IR RIS PEvA AL BE O A 2 CTREAR L D RS
FRIEPZET D 21T 7.

[73%]

FERIR A% O R FRER CHRIREN 2ml UL EORE OS5z 304E
Bz %t g L Ule B —IEF O REIE %2 1m]l $0 0 0, A5 % SRS O Al
(Sperm maintenance medium, Irvine) & 3:1 TIRA, WKL, HiK

0-2 ARBDLDIBEFOEHHEICKIZT
BE(ICDONT

FFH RE, Fit o=, LA Eh, E% 508, FH EK,
£ AR, BI5 HiME S RE, R RAET
=H

WEART 7V =y

(B8]

LTI, EEPREREZAEETRRLESZ (U, 52 75548,

AANETARMUET D LOCHEELTWS, LALFALTEAT
HoTh, ZOBICEBNBTIZRL DMIENRD D, KEIKAHHE
NDHZLTH T OEEMEICEEEKIETIHA AHTFOESLEOK
BILRVMOLERS D, T TAHRIFHAE, R—EFAOLLEEH
ICHED D\WIEFEN TR 2RO ERFEE 2L, BRSIKE
ICIESND Z L THF OB 2 JIET 1 E O Mat L.

[75%]

2016417225 20184F2 A O, EH AT OAM P RIEEZ 5%
1z, 6AD59A (FEHKIR18.5 ~ 24.2°C) #EH, 1235530 (A
KR 1.6 ~ 4.9C) 2LH L L. (idl) B8 L& omH
Iz ENENEE SR 2 IV T ATH &2 F2 46 L 72 99%EH &2 % 512, [H

BEEL. b9 —HIE, FiRlml % Isolate(Irvine) T % i &) fid i L
(300G, 2043, LAFDGC) &7V, DB ICRBRICHRE L Trs
BEL L TUUT oMt 21T o 7e it O£ I L b0 PEEHE TR
FLUCH# . R QBRI IR TEIE DGCRIC B LI, YERREIT
Rl A2 1200 BRI 2 1T LR MRS ORI 1% |V R IX DG C + Swim-
upEEATY, YRR BRI O PR S + Swim-up BRI Z LIV 105E
B3 OREF BN, FEERS T BIGE, HRERARRT TOFIEEINE
OREE T

[#&R]

ETOMFHT AW RO RICZE1T 72 < WHO 2E ¥ 2 72 L T
Wz RFT OB IR AN PEEE (1561.3%) 1Tk, F5IEEE (87.5%)
A BT A o Tz R BHIC I W CRUVRLER 18 1R T O BREE B AN A U
TWe A Q@ TIHBEE O 7RI EIL.4%, EEhF 1 [FIE
37.5%ITH, SRR T- IR 12.2%, EEEE T RINER7.9% &

FIE D o7z RO T HMICE TR Db o7z,

[(BZ]

Mt O THIERHC B W THTE MRS TR 5 72b O OKE 1 OREED
H3rb, EXICHFQBIV@ TIEDGC Dl sy BT L5817
IZREE A U 7o A ME TR TS5 2 & TR FIALT AR
ZHNTZS D ORETEOMAEPIREL oo LD BERTNICFHIRIE S
THRERMLE TS I TR FRERAEZIMAD LA TEIPbLI
TR TR RS EE D A 4 < 2 IR O A BEICEE D h— 2L e
Mz EMfETE, Br~oYHENARLERH T2y M HDEEZD
ns.

—JEBIOR I L AR B LT RIRORER R 2B L. (REf2)
AWHICFHENERIE 2 OB E TN ZRE AL CTAIH 2L 72
QUEG et BT, [F—ERI DL T IIT 2 BN BREUS IR & FF SRR O
SR AT o, FBTEHB IR IR RO R R, R R, ),
TR OREIMIE TR LT, B, BT I35% AR S DAL,
LB 2 RS THEE IR CHEE L, ROk E % 0.2mlICEME 35 2 L TH
LTz,

[#ER]

(M) EMEAHOBSBIRE LI T L, BRELHE TREC
IHEBREFAON P o, ERR(EHTY 1 52.5% vs. L]
1 42.0%) LIRS ORIESE T T L 7507518 vs. &
Wi 3805 H) ICEERENRLNE. (Rit2) LHPizR VTN
BEUERE BSRm A T2 L, BiRE, BTRECIAEERER
Bonighofens, EEHRENRECEY 1 48.5% vs. 2714
34.2%) LIRS ORIEBIE 3 (FENERECEY © 4107718 vs. FF5F
¥ 1180 M) ICH B AREN AL L.

[(BZ]

B PICHBRBBRICESND 2 ETHTOEBENMETL, J5E
% OEERE T A5 ZEAVRE NIz, ATHIZBWT, TENIC
EATDHE FE OB IR BT Z Bl s D. £,
LRIOFEREND, ZANVE TR AR E S TR MK
ZEPHIFILIZTeD, SRR S EOYUGEICHD M AT,
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KORBEEIToTND, HETFRBEIRDIE NI Lo TRBRFT IR R
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WD E S22 SHEHO TR (L FAK, BiK, CiK(—a—1))
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THEICEDP 27z (p<0.05). FHHE% D V-1 73 BE 53 J B PG U
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HETOABEREIRDRP T,
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ICHRARBENARE TH D L IRB SN, N TREZOEIRRIT
BEARRIC X D2 EBO R ol h, SHRITTENRES 75 5E
BOHEREOLERT, R ATEREETER 2 LEEL, IR
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FRRRICKRIFITHE

&7 % EHE AL-—3 AN ESE IWR
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FEROBEIL, BTOBEBLIOMRFEDOZDITRIELY 2 ~ 3EK
{lpoTNDHZ LR ELHBNTND. T, HIEHEROKF2F
BERUEE CEFHRMARGTETS LI o TIHMLEEER L UDNA
fragmentation 3 M T2 Z L AMESNTWD A, FEIKAAEE OB
Ha R LTSI, Sl RS EE O T O SRR ERR
AR RIT T B 2% H R RE LT,
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20174E10H 25 20184E5 HDIC, 7w 2 7 = L BUHIIC X 5 (5P B i)
BRI TERIPEAT o I BRINHEAT [EIELS [ LA N OB T, B4 S
TFEMBERAL, c-IVFRBIXWICSIMfTE AR oo AR T2kt 5 L LTz,
B £ TOM, FRRER O 2R STV WINEI A > % =

0-6 Rapid-iZHAWBETFORE

% : TESE 36IEFIDENE
RE =, KK 5&#, EiL &, Hp BF, BEH WS,
HRIBI5E, &L IEXR, @A R&

BARIAAZI)Zy Y

(BR

ART TiE, EEOBMERLIEICE 2722080 T OB E OB
BV, MEFIB DL, EREBLERE RO D, LBk
20114F T L 7o BTIRIE 2 B PR THEE I LT, 22 TIEmHr
T A ERETS.

[73&]

2011411 H~ 201841 H, PAZEMESRS 7% (145ER], AR, JERA%E
PEEERE T (OAEF], BRE) £72IXEEZHRS T ASERF, CRY BEFO
TESEZICEIR L 728+ A, 64718 GEB393.0%) ; B, 298 GEHE)
#82.6%) ; C, 2838 EHR 86.6%) & Rapid-i D7 & (1-1418 /A)
B AE R AE U 7 (5-81ME 8 ) (B 4 « K-SISC % 72 13 Sperm
Freeze). Rfi#ks -2 ICSTICHV, ZHREINZHFEEFE L. 201843

NR—=F—CTRIFL 2 b O ZSHIREE, HE4@E Y 3TEITINE S 7 i
AU Har—F—ICTRELELDOEITERE L. TNZN ORI
135 c-IVF (FIRFE 17284, FHF#38.2+3.5, 37ERE: 16681,
W AE#RS8.5%3.5) B L ONICSI (IR L 307/EM, 94 #37.9+4.0,
STEERE : 3098, IFEST.714.0) MifT1% D day 2 —H FEIR AN
IZB T DRI IR (FREMER) BLOEREZLEK L. £/, T
ZUOFEORFIRICITD, WERFEARS IORGIERIEERE
g7z,
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BIRABLOSTERICRITS, day2 H—H B O c-TVF |
SRR O B PRAT AR 3R (27.3% vs.20.5%) 38 K OV FEEE (9.4% vs.17.1%)
TCST Hi 3k R o [ bR 4 % 22 (23.8 % vs.23.0 %) 38 X OV EE = (12.0%
vs.8.9%) ICHABEEITR DN o7z, Fiz, c-IVEFHDOREIRD
JUR A B %6 2R SR (72.4 % vs.68.8 %), B R 8 R %6 A 2R (59.0 %
vs.56.3%), ICSI# D AR R DA NI FE L (66.5% vs.67.7%) X
B AFIRAR H % A2 3R (56.5% vs.56.7%) IH 2T/ LN AR -7,

(E£]

ARIOERF T, MEHCRWTRSFOERRES G, Ll
D ITETH T ERIFT 22 EICXY, T4 TRBELDH DD,
SRIEGIOHEME L HICEBICFEL A LBRE LTS,

JE I BRI 547 - T RO BB R L & & Telisk 7 — & %7
<, REOH AR RN LI

(R #E]

[BIN R, ks 1 SEEhSR /[BIR 1 2PNIRER,/ ICSTIE, ARE40
JEIH) 23 E 4L 87.5%, 65.3%, 47.1%, BEE(4EH]) 2589.6 %,
42.8%, 29.3%, CHE16/EM) #389.2%, 65.7%, 40.0%7Z~>7=. B
FEIEEC (2PN, D2/3. D5/6) iX A BB 14, 24, 158, BRSO,
12, M8, CEENS13, 6, 3MEIE-7z. ERRIVIEIESR /ET & FPER /T
BRI ABERRZN 2 (23 W) 47.8% & 27.3%, BEEA (13/EH1) 30.8%
£50.0%, CHREAS(10/E) 60.0% & 16.7%72>7=. fkiGeiER /A Vi
BoOMERKIT8(A), 2(B), 5(C) &tz AREDTL (Bh24) (B
344, 64, TEMRIA%38.3£0.83, RK#E2704.0£159.9g) & CHED
54 CWIR14:) (B Y344, LR34, TERRIEEK38.4+1.0i, RE2796+
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[#&]

A S VIR RS T O RINE A E <, ICSTEICIER 245 L BLAFR
EHER LIz, ZRETERDI54BTRY, HEHEOBEREEICH A
ThdeEZLN., TNIZLVAREORFELT, B EINORH &
S HOKEREN, KE TESE O8kE, BIPLAITHE FRRO» LR
WED YR AP RVCHIFTEL 2RI b5, BITEbIERIEK
OERE FHOBINC L FM ORI ALK TV 5.
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FHEEO T RAEIIBEG IR R T2 F N b e o 51 i ae
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FHE BT L HBE BHEARIESRIZThCG + r-hFSH O #2147
WERIBIRICE 72 12 B L 72D THE 5.
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285k Bk (F2267%) . 2011444, JTEMARIFHZ B W T FRRIT
155 0 5E 5 W AR V25 L AR s ) R B T TR 94 R 955 9 FL AT 28 B AT S L
7o, FPHIH IV T RAKERTEOZKIC CRIBKE VEVBX
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DEBRIREL 7R o7z, 20154F12H, FRAHEAMICENERARZY
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Y =4, AT BEE, BLO MM, AR BT Bl
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FARIIF AL (POD) OER TIXPEINGE 2 L THLIM RN E 22
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TREIR) ORMEL MG #EOPEINGFER, Fhrnivol

hMG#5- O PEIIFEZE 2 AT VIR ICE > B 2 R BR L T D TH 45,

[FEFI1]

31js%, AMH 0.10ng/mL K i, FSH 84.0IU/L. IVF2[e]H, Kaufmann
PREZ 2EIFT O b FSHIRTE 7. SAKRL%, /NEE iR
R ThMG 2 B G L cd7T1 O RIVITBNT, J1FZ VAR 7223

GVDAIVM-~, BHMII &7V ICSIHETT, Day5iti i THUHERTE.

VT AT RN AR UIEARRRSE, 3,416g DT A HEE.

[FEBI2)

37#%, AMH 0.10ng/mL &, FSH 50.71TU/L. TVF3[alH, cd3
NP RERE L 72 e T, hMG OFE 2B 35S cd8 2P
JatEiETE S, hMG#HEZHIEL R aE DL, cd65IC THUVNI
MR L 72 A hMG 28 5-BtA. cd7012ERI0, M IEEY L ICSIZ{T->
7z. Day6 | THREIE &7 o e A B R, RVEV TR L
TEURERSE, 3,200g DA HIPE.
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=y ThHUBEEZD LIz, YR TORIRREIC TS FiETh-o
T, UEEBERENREEZD UL, FRARITASAELICSmL &
BNTHolz, MEHRAEIZLH 0.8mIU/mL, FSH 2.6mIU/mL & IE
WHIFATH . FEICTTA AT v U fliFREIE RS TRY,
FANAT B 134.2Ing/mLTH o7, LH-RHT A M TIZ IS %78
Oipmolo, LRI FTERETEEIC LD %R MHH EZKishk.
2016459H LV 7 A MAT v UAf TR IED B hCG + r-hFSH A IEIC
EHELILZA, 3HHBOIARICITHERMRE TEFEEMORE T

RS, ILIC3PABD2017THF2AITIE, BAIRIEIRISK L 72,
20174114, 3,138g D& a2 EMh L Te. RREBICRBRGTHS.

[(BF]

WEIEEFEOMHHERNCE, HRAEPE L RROZERAGE
ZEELT, AR hCCHARMIETETIBR LML THME AR
L, ZEMLEBHIZEHIChCG + r-hFSH B ICUI v 2 5. MHH
IR ATRER B MEAIEAE TH Y, AIEHITHhCG + r-hFSH L
DO IEPHER SN, ZRHLOERE TEOHIC MHH B EA T
LZENBHY, BUEREEMEICL BHOZE, BEPEETHS.
EERAFZ ) =y 712812 BEREAROET M, BIOT VR
vu Y — | CHEE LI IR AR RHE & O OB SRR S Tz,

(#5585
MHHIZ X % 8K 1 B et L BB BIEARES S TOCG +
r-hFSH $FAFRIEIC CHRITIRICE > 72 161 2 R BR L 7.

(A6 3)
35%2 AMH 0.10ng/mL &, FSH 33.911U/L. IVF2[EH, cd3
SIRBARAL cd3LIC/NIPRETE R L 72 A h MG # 5-Bifh. cd40 i
&Qﬂ, M DIUEEY, ICSIFT S bMERICRBET. Z0%T L~ Ui
THHET 2B IORIVZIT BT m SRS % cd15 /NP e R
L hMG B, cd33 28I, M IMEEX L ICSI 247V, Day5i2 T
AR NS, BT REAR AR L AT RN, 2,960g O 5B A HIE.

[fEHI4])

347%, AMH 0.10ng/mL & fifi, FSH 35.03IU/L. IVF5[ B, H
RFEER THF 2 Tctk, cd22 TNl 2B L 7 eI 7= v Dk %
BA%h. cd29 XV hMG #E-ZBHIE LTz, cd34 12898, M I U#EEINL
ICSI #17V>Day5 T &2 M5, HT MR RE L AL IR AR, 3,384g
DR A HRE.

EnTES)|

275%, AMH 0.30ng/mL. 8 H#E D%zl TKaufmannFEL
T, FEIE®%ZE AL LR AR ITIRF LA, IVF4EH, Kaufmann
Wk 2, cd3 I/ NIPREERL 7 n 7 = VIR & hMG 5B
Th. cd13ICERIE, M O4EEIY, ICSIZ4TV Day6 I TR L 72>
T B R RTE. RVE I EIC A UIEIR RS L 7228, GS TR
BITHRIE.

(E=]

GnRHa OB 512 X2 HEINFH T POLESNICH L THEI TH S
AREMED RSN, E, ZmI TV EAWDZ L TEWFEI M
THIERAIZHER TE I LD, POUEGITT 235 EOER
KSR BE~OAHLELT I LN TE DA R Sz,
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D3, WHEHEERICRETLIILLHY, ERMGEND LG EITIE
IEZEMERFRIEP R EEN D, EEMRFRIERIC, BB TRER
W HmLTLEESHMEMICH D7D, YR TRIRLZERALD
b BT EEIE DRI OMF 2T o T

[7%]

2009 ~ 20184F 1T e THREBR L 72 1 E (A9 D 105E BN DWW T4 5 1R
BICRETLTe. S#RAE TREERAMICE 2 Z2 L IznbFEk
FEOBWNCE S TTERIN TS, T EEE & D W S TR Rk
(7 MIPA JR U + RN 2 M7 S 7o I R IE R B IC Y
Bez w2 LI SEBI 2N SIERI TH o7z, 1061 D iE G35 55 L OF B s
Tt 3B 1R, AR OGBS ICOVWTIRETEFT o 7.

[#&R]
FEBFEODIREEERIL, 29 ~ 435 (F#35.65%), BEX 160

0-10 BIEBICHIFDDA - EFEEBED
BRI

AE VKT, SHEEY, IR T, B BE",
TR &F", KR, 21082

1) KFHER AR

2) BREAPEPISER AR

BABEOTHIA I, QOL & L TIELMEIRIFIZHE B/
BMETHD, ZROREEEER TN 2y 7%, BARKEIC
RMETDEMAEELL, EEDHLELENPRR, YEEIT 2007EH1 5
HAR A-PARTIZ X5 [R5 B RSB 1T RB1T 2 901 £ U7 & ONT B
FEARTE) OEFIRISHICBINL, DBAATEBRICRVEATE 2, KiF

AT, EHBMIE23.4, ARANEZBOTIEGNILSIER], ZD5H
PCOS X 25EHI TH > 7.

e TR A L I S MPA LA RifT SN BRI, RIEIRHE
HECUEZ0 2 LI0IX 361, ZOfho 7HITZE AL T U202
L7, RREEEBE I WNIEE T E NEORESFENEAR ) —7 25
W, TESEFHSFEABEMEZ AT LIl LRI L 2o
TEFI T ol RIEHMEZBHRELTWDRERNIL o7z,

MPA FREEZIT Y BE TAREIER 24T 2720 761 T, 11 BLLE
MPA FEESR, 161X MPA #EERZICEEE, 1BNITEZAMRFEREOE
IS LW S T AR N A AT S, IR R T o 72 THIF6
B (ART : 561, —MAGEIRHE © 101) THERRAITIR RN L 2. D5
H1BIE, ART T3[EMLHRL 3B FE L7273, 42 Too M Tl o5 iR i
OFTRERD, EEBICFEEmMbfafrsnic. WiErERE
OIEFLR LU EZED, BED ART 21T 5TV DB IEIRITA ST
LTWiaw., BEDLIA, HEEORMEREPICRIT 2 FEEEORT
FEHNLFBDH T2,

[(BZ]

W OZERALER ORI, TEEEOERZRITV S AT
b5, BWFRICEY, EZREEFFRIENRTTEE Th o iR SR E
RS, PICIEFE LRI E R R S SNER b RD . FENE
AT RRNCH % 0 32 & B MPA BIE% OEF TIX, FENEOIE
AL IC L RIRIBFRICEE T2 0 b O 2525, HEITRL
TEDIZARTZ{THZ LT, BWAEIRFERENREOND ZEND
Daofe. L, MPARIEIHBROBWIEE TH L2, HIRIE
D B FE RIS LOWIRD T OITIE, BRI L B E#E 2170
BRBDORIEIEREATO L NEETHD.

FITIFIIF- 0, BEEE IR IO WA RAF (IRAF) 21T > T\ 5. R
BEFEIIAMPE, MDSZREDMIRER, BEBEHEITALANIZLALT
BY, —MOILBAVEERFEAFBLITND.

Bl DM ARROMEHTER UL, FICIIH LR O R 72 72 50 Ah iR
HROBIGIC LY, <O AN=DB0BA - EFEEROBEEZZITS
Heipole, £, 01TEICHTISNEUNL, BEY - BERALBY
DIFZEPERIFICE T HA R4 v (AREIBRES) 113, DAFEME
IZLoT, BAEFRERIIRF# R DL o7z, A DORERDEETE
T, BAETEERICIEIRIE TE2R, Ml TS B ABH
G 2 AR L TR R ER AR T 7001, ShEgRIC
DIeBBAHEME L AFEEREME L OBEERLITTHY, SEMIC
Fy NI =7 DEDPIHE > TN D, BREFRTREBESAEHERR Y
7 —2 (Ehime Oncofertility Network: EON) (ft : B ¥4
WFEHER) S H ERVIEE & ihd7e. BEIRICRITD DA A LR 5
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201641 A~ 20184F4 AIZ B WTC, HEdiEA 1T o7 221 A HI675(H,
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BREPDERICHKIFTHE

AL, Al % THRS &e 875, WF EC
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FABED DR BEALIT, DEY 68 dH BV % 1265 5 I Bl & L ICSI
EEMTIIENERLRSTWS, UL, $hEEDMET2INFT
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BZODNIHLATRR., £ZT, REFFETIE, ICSTHEAEICHE S IIA
BRI OB IR o BB LT Z L il AT,

[Xg&EAHE]

HWHEOICSHEFNCIS 1T 19EDINF 25t G L LTz, ICSIO#AER
BT MBI R e b OB ML T UXNN I AT THERE S
Nz, JIE S, BAOBBISh 23 FmE0EEL, 30/E (2KF)
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T URMRRIPF) 120, IEWZRER, ZMHE, BRHARICOWTIER
HL ET YA THIEL e <HRf2 >

[#ER]

EH RS SR (B3R vs BV ¥E) 1371.9% vsT7.7 %, ZE1PERI11.3%
vs6.3%, WEFIFAS37.3% vs42.0%TH Y, E-IEICRBWTHEERIER
ZRERO R EBEMROICT 238 (p<0.05), IEFIHZRIT EAMEEZR
L7e<tatl > EIRINICRIT D IER 2R (MEkiE vs Y= 1) 13
74.2% vs82.0%, ZEMER8.8% vs0.8%, WEFIFHERIT.6% vsd5.7% &72Y),
EXVEICRWCERICIER SR, IWAAENSERL, BMsidMETL
72(p<0.05). {KHERIFTIXIEH 2 549.2 % vs58.0 %, ZEMEH
34.9% vs30.7%, MEFIHZ33.9% vs25.3% &7V, EHZIER, BiER
(TR A RIS, BB Te<Bat2 >,

[(BE]

EIEOBAICLY, FEREE AN TH RIS BRES L.
KR, BRI CIX, Yz /iEEATH 2 & TSR M o 4
HBOWS| 2B TESD, IF~OAMPEE S, BHERPET
LiztBEzbNhie. TORSE, EFZBENEFL, LE<0BHE
AEERE B DN TE LY VIBITEHATH D LB XN, Fik,
AR IR 112 R\ T b S A5 B O BB B 71 & iR 72 A8 HE 28 il A 1T 1k 2
X8 ot Ak, IRHIALRR O R M O AR IR 15 75 ICSTHEAIT
ERRTHILET, SLARIZERBIVEEREBORELHIHTELL
Bbid.

Bz, 30 ~ 60EDAEHEICRNTIE, IITHEICK LK
J7 T O AfHE L B0 & 60 & DIE RO FERE 255 SH1 %> (L: Line) @
EaTREN, Fio, B|EIFAOMFEILASEDRESOEEIGL
~OFEH (PL: Perpendicular line) D EXTHRINZ. By MEA
BMERE DO LB IO PLOEEZ#100L LT, T bicxt§ 2 A Eo
WL L CEFE LT,

IS X0 ST P AN E 0 R FIT B 73 s B A 45 < o> A BE R
(30 ~ 60/, 60 ~ 90, 90 ~ 120/, 20 ~ 150/%) DO TH#EL 72,

[#&R]

L OfEHEE (PRfE) 12R8WT, A0 ~ 120 (6.1) 72330
~ 60/ (20.8), 60 ~ 90FF (11.0) 3LV 120 ~ 150 (10.1) ZxL
THE (p<0.05) ITEKMEZEZR L., PLOMHEE (FPRif) 12BN,
FEEEEIRO0 ~ 1204 (55.0) 2330 ~ 604 (144.4) XV A (p<0.01)
IZIE<, 60 ~ 90EE (94.6) & 120 ~ 150/ (54.9) L DHHEOMETH-
Iz.

[(BRER]

ATFFETIE, 30 ~ 60EDINFLBZOMILEDZEITAS IR E
<, 60 ~ 90EFITHATI0 ~ 120 ~ 150D ZNDOERIT LY /hEL
ROEMMBRENTC. By METTIRFOIRSFIZ R O TE R 3 M B o %
AR T L BIZ SN TRY, “WPER»DIRM THD” &S HER
NZOBEAICEBRL TV SO Lk, EEOICSHIZRWTIE,
11KESD DVNT 10FES [ ~MET 72 B UmA (EE L <IERTHRL S o flisE
) OEEZRFTLTHROORS LR,
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0-13 Ovarian freezing +
IVM of released eggs

Dimitry Nikiforov”, Cheng Junping?,

Pors Susanne Elisabeth®, Kristensen Stine Gry?,

Andersen Claus Yding®

1) Laboratory of Reproductive Biology at Rigshospitalet Copenhagen University
Hospital and Okayama University

2) Laboratory of Reproductive Biology, University Hospital of Copenhagen,
Rigshospitalet, Copenhagen, Denmark

(B89]
Can immature oocytes found in the medium after cortical
tissue preparation for cryopreservation, constitute a reliable

source of mature eggs?

[737%]
A total of 25 patients with the mean age 28, who had one

ovary excised for fertility preservation, were included. After

0-14 PCOSTEBIICSHSIFS In Vitro
Maturation DEA %

LI f2rh, ot a5, EFF 50E, FH BB, FH ER,
£ Bk, 515 B, B K, A RKET
=H R

WEART 7U=v Y

(E]:0)!
BiTE, In vitro maturation(IVM) IZR7ZFHBE ETHY, TAVD
RS R TIEERMN BRI FRERE L TE ST b Tnd. —FT,

T IVM OEFIRETEINL TR Y, AHAENRRSNTND. i,

PCOSEHICHWTIZOHSS [l TE SRR H Y, IVMITE
iy, KERRED, BERR, RENAEREZRB T8 TES, £2T
AW 9T TUX, PCOSJE fl i 317 2 IVM J& # & & % Controlled
ovarian stimulation(COS) J& i D B R AR AR % te iR a5 Z & 2 H
H&Lz.

[733%]
Y BEIC T 20144E 1A 205 20184E6 O I, PCOSIER TART I

L2y, BIPEEMLIZIVM 61E#, % COS 64 Z %I 5:L Uiz,

ENENOFEBITHIT D, BRIV, RAINES R, 2R,

collection, oocytes were divided into 3 groups: COCs with large
amount of cumulus, small ones and naked oocytes. After
maturation measurements of egg’s cytoplasm were taken and

related to the maturation outcome.

[#ER]

36 immature oocytes per patient were collected with the range
of 7-100 cells. 31 % (N=277) of all oocytes matured to the MII
stage within 48 hours. On average each patient had 11 mature
oocytes. Maturation rate for the oocytes from large COCs was
52%, small COCs matured with the rate of 22.7%, while success
rate for the naked ones was only 12 % (p<0.001). Oocytes
matured to MII had a significantly larger diameter than MI and
GV ones (p<0.001) .

(ZE]

The unexpected developmental capacity of immature oocytes
from small antral follicles is likely to augment chances for
conception for some patients. The use of IVM oocytes collected
from small antral follicles during normal IVF may be of interest

in the future.

Day3R IR, ERIFAR, RIFRERIAER, WRHARCON
THEMRE 2 (Tolc. E£7z, BHEREIRBRZ 5 L 72 TVM 3581,
W COS T2 DITYRE, WESFICOWTS R 21T o7,

[#&R]

IVM A, @H COSJHMICIIT D BRI (mean + SD) 117.6%4.3
18, 8.8%5.71H, Bk ZAYNIE LS HRIXT70.3%, 77.4%, EFZHFRIX
72.7%, 83.3%, Day3EFERI%38.0%, 50.1%, MM IEIEARIT
30.1%, 52.5%, BAFMEEIFEEFIT.8%, 30.4%THY, mRIIN
JERRR, IEWSOEE, Day3RAE, IRIFEAESR, AT
ARIZBNT, IVMEHTHERICKT Lz, IWAHEIE, 24.2%,
20.0%THVBEERERZLONRIP T, HEEEMBIEBMICREITS
IVM A L i@ % COS AW D AT IR 13 42.9 %, 44.4%, Vi #EF 1%
26.7%, 281% LA EREZHALNIRP ST,

(Z=]

PCOSJEHNCRITHIVM AL, % COS AW & el UERInEu
[ Thot. LLais, FO%OKIMINVESRR, EWHZHER
Day3BUAFIRR, ARMRROFEAESR, B AT I 58 A R DR EE 28 B A 13
BT L. —h5 T EERMRBHICKITS, RS, HERO
BRI BB LN, 2O 0D, 4%, IVM
FRLER T IEERE T LT, RO EVREINE %<5
ZEBRTEIE, EEEEEOM L, EWTIIIRB G OFEIRRO -
AbHifEcErEEZILND. % IVMER& RO LIk
PCOSHEFIZE EELF, IVMBEHKISHORIEEMEEZRFIL T &z,
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R Bl RN I RITAZ 203 31 LA B #E 3R T & 2 ZRIZIRICZ W TR gL A fk
DEFMEREOFHEMENE W LD, HFEITHWRNZ &R —iH
THYYUBRTOURBEOT 2L > TS, LLRRh, AL
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ICZ IR 2 RO T IRITRB N T b Y AR S5 D3 22 W RTREE DWW T e
WCIEEETER. 4O, BEPLHEORIEL SN LR Eg
R R izt LT, kv — 27 = > % — (NGS: Next generation
sequencer) Z AW TIET 2T o7l THETS.

[7A%]

20164E9H ~ 20184E4 A £ TIZIVF H L <IXICSI #MifTL, #£RIp
H OS2 K T B IC S BT & 580, R IIC I8 2E L 72 200E B 21{E 0 ik
WX LTC, IR (biopsy) 21TV NGSIZ XV N & 4T o7, IROBEHE

0-16 YDABRRIBMMISEICLDIRERE
BEEE IR NDIGHERE
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Oncofertility @73 B TIREAMAAE B ERLSLTE TS, &
NIFZLOFIRIME 2R FE TE DK, BEBEOBICH NEERE
DEBAVRI DD, I THRHIIEALME D & IR % 15 2 Bl
MHEST TEIZGIVE-ET 2L, BAMBOEBAZEMETES, ki
i~ U AP EAR MR R 2 AL, e OHFEIA T 2RI L CURRa g
HOREFFM 21T o TV 5, —J5, FeaPBINIL 7ok bR Bk
AR (HGrCl Tin vitro EBRZATV, JIRMEEETH LN
EROMTFERIEL TS, GDF-9 13U R R ER 7T, )
JaopEA, BEICHELGTS. A0, ZOERRTHONINLEE R
M RBIUGDF-9: AMH L & 7% —LDBRIZOVWTOH AL =
RYB.

[75i&]

A~ T ADINR EZ 47128V 431F, GDF-9, AMH, GDF-9 +
AMHBMEERB X3y e — BHCo T C4RMEEEL -2, 1H1E
HibE AR LI am S ARt U, Ee, B — R AR
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121X Primo Vision™ (Vitrolife #1:) & EmbryoScope+(Vitrolife f:) %
AWic., ZmiEEROEGE, EWZEIIERKICEEZMEL, T
BRI A~FEA L T2 JRIZ DWW biopsy 217272, WGA, NGSIZBILTix
SR OMmA S~ FFEL .

[#ER]

WHERR L 38.25% 12072, NGSIC KD OFER21E DI D 5B
Normal-XY 7% 14.3 % (3/21), Normal-XX 2% 4.8 % (1/21),
polyploid-XXY 7% 28.6 % (6/21), Abnormal-XY 73 14.3(3/21),
Abnormal-XX 72333.3% (7/21), HIFERHER 4.8% (1/21) 72-7z.

(B=]

NGS O CIEH YO a—ER3BHAE) ThHhoBAETD,
BHY 7 NCOMBHTRFICHIESAY SRR L 25 R DX BNEOh 782,
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o — IR AR AN L FIERIC IR R B 23R L 7. S HITHE R N
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EmbryoScope+ (LT, ES+) IC XD IRFHEADBEBMENT 217720, IP
R D o b AR EE DS BRI B2 DR EE 3 L R AR T B 2 D B
L7z,

[753%]
I T 20164110 525 20184E3HICART 2 FE L, HRIIKE O IR

T =B DT LT,

[753%]

H—DOE R IC BV TR AT T LTW A EBFICHL, 97k
AV T —ARarty M XDRIEE/T%, BEIERPE LTS5
FEINDIR M A2 T 72, K543 B OB EIN & flii L7218, ZEM
EERIC R DRI R EABIE L. RIS, ZEINEWEL
ETreal-time PCRIZEY I h a2 RYT7DNAE—HZRE L. 2
NHOT—HE RF—FHE OFBICONWTAY 7~ OFEBIRITIC X
DEFRSTE T2l Eiz, F—BEPLHELNEFZEINCIK W
TEEBIBRNASOIV=F 2 RINEEE RSB, B O SR
T IEL, tREICLVMEORERNE E~DEEBTOWTHHNT.
B OTEREZAL 2l et 2 L BIR T — 2 2 H LT, EHR B
BRSO EREL N —ElmE OEMNEZ M L. IBIC, Ritik
RO —EEHE P BB LN REINC BV T RN~ OV =F Uik
L L RIINBET T, WEFEORFBREIC OV TREIC LIV L 2.

[#&R]

AR OF T BT D EE RN BB F Fln o LA L L
72(R2=0.492, P<0.05). ZAUFFEEPRTOI M2 KU THEREISNED
WCHEWK T3 22 8% R L. —HTIhar KU 7 DNA a5
(LIZEBD 22 o7z, R KR TIIAERNIC L BT b o Tz,
BRSOV =F IRIMC XY, FEBHICTORBFEERITHENL
72(P<0.05). F7z, INV=FVIFRMCEYBFRERRIL ER LR
(P<0.05). RF—Efo LRIy, ZERBIROIREII~DOIHEEHE
IHEFL7Z (P<0.05).

REFFEDOFER LY NP —Flin D LRI, FERB O RE T &3
KFF22L, HV=F U BINC I FERAORRRHE BN GETDHZ
L, INVE=FURINC LR B AP RESRS E RS Z L RSz,

BB D M ARBE (B - KX U @R, TR ET—bh) ZHEL
7o 334 Rt S L LTz,

M1 BRINRE OYPIIIR D & N AR 2 100 1 mol/1 B ED & b
K7 (52J841), 99-50 1 mol/1DH 4 b AR (46/5H) & 50 1 mol/15K
TR b AREE (34JE ) 1253 1 SEEF DIRREEE DRHE & b L 72,

fREt2 - BIPRE O INAIK D 7 b ARIEE T2 120 w mol/IEA ED A
i (2041#) & 120 u mol/1 K7D B FE (100{E) 125 1T IR Fs A= 3 FE & ES+
LV Uz, Ee, B R SR % T% Dr. Markus
Montag 2 £V #8417z KIDScore D5 v2E 7 /L& W THENT L,
L7z,

[#ER]

MRESL @ N AREE, P MR RS N AR TORRERI
81.4%, 82.1%, 84.2%LHEHEIIR LN o7, Day3RIHFIRRIT
62.0%, 56.6%, 53.5%LAEHITAONARPSTZNET MAAHETE
WEFRI7Z o7, BRAFIMEIERIT28.3%, 16.5%, 8.4%& 7 N AAREE
TEIETr NARB THBICE P 272 (p<0.01). LT, RIEEMTIRE
1351.9%, 32.6%, 26.5% &H B TIZARVE S M AKEETEVMER 725
7z .

Bt2 : AREE BRERICRAETRE 2 LB L 72 /E R, A% DR
BERIHI £ CIE, 88.9WF(H, 9L.5KFME ABECRWEHAICH -T2, IHIT,
PEBENRAR I £ TIE 01, 3MF, 99.2M L A CABICRWFER L2
72(p<0.05). KIDScore D5 v21X5.1, 4.3& AREMNEWEAICH -T2

(&)

PRI T O M AR EOEWC XY BAFIRE, STIREOFE AL
DB EZ T LI LPOMIEAITITINETHONTND T RLF —
LM S ARDBFIH ST WS ATRE A RIB S AU7C.
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—hxiEE (OERRR)

0-19 PEBRBICHIIDEIEARL R
EDBRE

AARH, 0K &S, BREER KRG WE
IRH S, AR B, BARK B, R IEE,
PR KRER #HEBEE

DEETAAZIIYZ Y

[Bx)

B A b LA EATE BHE SR 7 & % < DR BRSO BIEE L BIE L
TWa. LAL, R L OBEIZIME TIZRw., T4, miEFomRk
{EA b L2 (d-ROMs) 38 X OHLHEL JIE (BAP) AEEICHIE TES
XoiT/ey, YR TORERFEENICZZLEREDRAZ Y —=v 7/
HIZd-ROM B LU BAP 7 A M & HLAIA R, BRLA N ADFH 21T >
T3, 4E, MEFOBILAN RS IOREE L OMEIC
DNWTHR, FERICBIT DL A ML ZJEOH AEICOWTR
L.

[Ai%]

2016411 H15H 225 2017412 H18H & TIZ Y P THRINZ FEE L 7=
125540, 1858 A xt& & L7z, R L 72501 Conventional-IVF
(c-IVF) £721X1ICSI %#1To7z. d-ROMs / BAP x 100 D % {b A b

0-20 #E{tH& ARTORRGEICEALTD
&5~ AGEs & 1.5AGIcDU\T

MR BB, bk X XA & BE LSO,
fBr BF, Ml & TH &RT WREREE GEE,
HE X

HEXHIAA XTIy Y

(B8]

E LT T AATIE, ARTORESBRENEBTIERL,
Aging ZFEKEFTARDEICKEL EASND ZERMBNTNS, I
FEAgingZb72HTHDELT, &SV EOFIC Lo TRNICA K E
NWOWE, ¥KAEBEEY (Advanced Glycation Endproducts: AGEs)
PEASITWD., 22 THREKEKIECEYRIE (LT, AGEst )
ERWTEE FOAGEsERELZMEL, AGEs & ART R O BHE M
WCOWTIHRE L7z, E£72, FEEANVABARTICRIETHELTA D72
Wic, MEELEHOEETHDL5AGICHER L. 1L.5AGIE, Mg
MRFE—EMEERL, BHMARMELE 2 E=F—T&E5kH, 1.5AGL
ART RAEICOWTHR ST L2,

[73:%]

20184F1 A %25 201846 HIC Y Bt CART 1T/ 127 M 2 L L L,

AGEstE Y I Z#HAWTAGEs ZIE L7z, &4tk % 395 LA T (54 5 H#1)

70

L 2 (Oxidation Stress Index : OSI) &L, 13.0RZIER - B,
13.000 E18.0KT# 2 &5, 18.004 EABREDERL A ML R RAE LK
EL, ZNENOZIEE - YIHIIRIE KR - RSB E R 2 g L7z,

[#&R]

OSIAIER - g, g, 3R] 1CR1F 5 c-IVF TOIERER
FEE:134563.6% (56/88), 58.9% (178/302), 58.1% (133/229), ICSI
TIIA77.8% (63/81), 78.9% (224/284), 78.9% (195/247). #IHIAE
TEREIT498.3% (117/119), 94.8% (381/402), 95.1% (312/328) &
20, WPERLEEREIIRD LN o7, EMERERIIA67.0%
(63/94), 56.2% (187/333), 50.2% (119/237) L72Y, [IEH - &) IT
FARTBRE | ICBWTHRIELS 8ol BAFBRIEERI1T425.5%
(24/94), 20.7% (69/333). 15.6% (37/237) L7V, HERFEI /1>
72 OSI &L T2 DT O TR R B HEIIC D o7z,

[(BZ]

MIFEHF DO OSIE N 2EEIC BT, IR KO B AF I fa B R
PIET L7 Enn, BEA NV A ERBEEITIIEELD 2T HEME AR
MRz, MIE OFREA ML AEIZIRIR OFRAL A N LA E & IEOFH R
B EHESNTRY, JIEEROBILA N ADZ R OIRETE
ICHBERIELTWEDOTIRRVWRLEEZ LN, ZhbDI LMD,
MEF OB A R LA L IRIEE ITITEEE B D DTN H Y, T
RRICRBWTEE A FLRIEIL, ZVEWEREE CHbicgMti
LEEZLNI.

LA40p% LA E(T3EH) D28 1T, SBHICAGEs A7 H30.35LL F D
AR 0.36 ~ 0.49 DB, 0.5Lh Eo CRECT, WEEITRIREICD
WCRALZZ(RE ). ERBIMPICLAGEZREL, 18u g/mL
K OAREGEEH) L 18 ng/mLLL EOBRESOE ) (253 Bt L7z (i
#f2). EHIT, 39mELA T L 40 Lh FIT T AGEs & 1.5AG OFEdIc>
WTHFZT o7z (BF3).

[#&R]

M1 40m% Ll Elc 81T 5 A, B, CREMITRIFIFEIEE :23.5%,
19.9%, 19.4%, MRAEFAR|ER :41.2%, 35.7%, 31.3%, IEIRRK:
71.4%, 20.8%, 22.2%&720, ABMTEWEEARLSOEZ., Fiz,
3L TICRITAA, B, CEMTRIFFEINE: 27.6%, 24.1%,
25.2%, WREEMBIER 1 58.6%, 33.1%, 46.7%. IEIRZK :50.0%,
29.4%, 41.7%THY, HETRD N o7,

M2 0 A, BEERICRBW TR RSB IER20.3%, 26.4%, FEE|
FEH:30.9%, 47.9% L7V, PERBE O br—)V BIFRBEEAE
iz otz.

MFF3  AGEs & 1.AG IZOWTHF 24T o7c L 25, 40 L EOBET
FIVFHBEI D LS AuTz.

[#&5R]

395 LA F TIZ AGEs & ART DRARICHRBI XA B 722 27273, 40
UL EIC BWTINE LR IRRICHO W T—E D H[ANE b, Stk
PEIZIBWTIE, 1.5AG DFER PO BEEA N LR & BT 2 £ TEEIE O
WENART ICBWTIRNE LR R IR B A 52 DR S 5. 4
BEDICERBRENOEEBERGIL 2,



0-21 YR ARTICSFRIEEBRRIICH
T & RS DLLEIRE

hi @5, O B, Bitt shi, AR EfE,
IR 522, (R4 1), KR E3h%, ",
BKERREY, AN EFR

1) BESHLF—X7U=y 2

2) HE#MmL T« —X )=y 7 ZFFEII

[B#]

AR (ART) ICRBWCHRO R ORI, fha e OB
FBEPHANSNTNWDR, HJEOEWISHAEIROEEKREICE XS
HETHLATERY. ZZTYUBRARTICHW TV S REE RO EN
DMLY, HPEIC T o T EGI O H A VS R BT 5 0314 TR
g, MEta rork.

[753%]

200442 ]~ 2016412 71 24 B2 o S5 Bl B — AR B B AN TR
HEARL, IEMIETHARS KL, 1T R ERE Ob o7 1,617 A & x4
L L7z, K538 K13 LifeGlobal #: global medium (GL & : 5378 #1),
global total medium (GLT #: 523)&#]), Cooktf:cook medium(CO

0-22 HERICHIIDRGHEBFRE EH
BIEHRRERICHFEENEUDF
EDEFHf

—@ WRT ", kG BE, R BE", 7R 5

1) VFXRBRZ U=y Y
2) HORAC 7/ Z>7R> bABRZU=v Y

(=]:0)!

EFERMBER OZ M EMRIET D92 T, HWAERO PRETAETSZ
LIFIEFICEETH D, TIVE TEEMBERO LA RA~DEELLT,
B AR R Bk O HAE PR BV FT N sk o HIZE IR 2 h b
FEARTHEL 2D ZERHESIN TV (F. Belva et al, 2008). %4BETH
FRRIC, BRSSO AR AR E O B FTEER O Z i L IR TES
2o TS, A, FAITHARTE XV S IRER RO B ENEL 2R
LIRRZE RN LIz THETS.

[7%]

200841 H D25 20164512 H ORI HT SR AE (Fresh ) L OGS RL#
R (Cryo BE) 24T LHVEHIEICE 570 2,893 285 L Lz, £
MFI1E LT, Fresh#2,20302 % Cryo #690 D HIERF DIKE, HE,
TENG B A W TN ZN B LN B L e, RICHE2 L LTRLF
ORFIE T o7, a1 OB 2 SRR — AN 2 R RO TVE

#3218 #1) & Origio £t MediCult medium (MC #: 1368 H) %
v, HAEROBLZBNCHE:, REfeiTork.

[#&R]

FRCRBIT D RHE OB LHFmIL, B TGLEE: 34.8£3.65%,
GLT Bf: 35.2£3.78#%, CORE: 34.7£3.8%%, MCHE: 34.6£3.55%, XK
W CTGLEE: 35.0+3.5m%, GLT#f: 35.1+3.8%%, CO#f: 34.8+3.87%,
MCHE: 33.9£3.55 Th o7z, FIGIEMHENTS L TGLEE: 277.3+8.1
A, GLT#: 276.9+7.4H, COM: 276.2+£7.1A, MC#f: 274.8+8.1H,
T GLEE: 278.727.5H, GLT #: 279.0=7.3H, COMt: 278.8+6.6
H, MCHf: 278.0x7.5HTH Y, RHADOBIER EHER I L OEY
ERERICHE EETRBO LN Ao, HAERESEKEIZBNTHE
Y& T GL % : 3137.6 = 363.9g, GLT Af: 3155.6 + 368.5g, CO #f:
3197.6 £361.9g, MC Bf: 3108.4+319.8g, % 2 T GL EE: 3038.2+
364.1g, GLT #f: 3072.5£331.9g, CO®¥: 3094.5£324.9g, MC #f:
3021.2%£337.8g THYHEARZEIIAD LMD 5T,

(E=]

ARFHCHWEBREO BN, HAERBENTIZELZELR2NT
EAVRIRENT., SRR EZERL, SORDMEEITILLBIC,
IEEARTICAWS NS EE#EITZ ORI BAR D ZHRILTND I E
Do, BESEARBRFHT AW BRSSO RS TO LB ER D
HLEZBND.

b L BRSO ICSIBED 2 D1 F /2. Fresh#E & Cryo BEO%
NENOFATEREER O, WAEROKRE, F&, fEREREZELE
NHBL R T L 72 (Fresh-IVF f vs Fresh-ICSIAf, Cryo-IVF &
vs Cryo-ICSIEf).

[#ER]

M1 T, ZIRITBWTHIERMAE D Cryo #£1C Fresh BEIC AT

HICHEL 72572 (2989.86+480.5g vs 2920.14+419.4g p<0.01). H#t
2T, ZVIZRWT Cryo-IVFE BE28 Cryo-ICST BEIC b CHIZERHAH,
R, BIOERBEENEEICEVWEL R 72(3053.44+467.4g vs
2967.78 £ 481.9g p<0.05, 48.74 £ 2.4cm vs 48.19 = 2.6cm p<0.01,
39.07+1.93 vs 38.69+2.0d P<0.01). #&fl, 2Lblc EFElisto,
RE, FR, TERBEICHBERZTRDLN Ao,

(E=]

TS AR R R AT Eh sl D HE A IR O BB BRER RS A R Sk D AR R d 2
EHRTHEHIRD ZENRESNTND, SEORATIE, ZEOHIER:
REIL Cryo BED ST 23 Fresh BEICH AN THEICEL kolz. Sbi, B
FREBIDIEHT > L NITRWT Cryo-IVE BEOHAERMAR, HE, BX
OMEBIEELA Cryo-ICSIBHT AN THEICE VWMEL 8 o7, — I
ERBEPEL LD FEHAEROEKENE2D7D, LD Cryo-
IVF BECIERRABMAEL 2o 2 LIREALT, HAEROEENEL
rolebBExbNT. ZOich, ARSI HHREIRH R R & HEn
HRIEDOREZED, — AN - BRSO TE IR R R
Lol Z LI L TWDRIREME SRR Sz, 414134 D Cryo-
IVF BECIEIRBEER DB E R e RRZ T 5 FE Th 5.
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i

—hxiEE (OERRR)

0-23 RFEHEDEVNICKSHERMLE
ANDEEICDNT

)l REEF, = OIERT, 56 Fh, Sl FIER,
ik "—, KE R 0K @icF 808X
187 MR

EYAALZAIYZ Y

[BEn)

EAF@HAEOHAICET G IcXds, BAROHARMIZE
£1.05 ~1.06 &, LRLBEB LW, ARTICEVAEENLROMIIC
DONT, ZEIFEFRRHANINTRY, LIRS T, ERBEIC
BIIBIROREEE, BT 2RO A VI Ic 82 R+
ZEERIELRE EFD, 2012). Foflucd, BEFEOEVIH
AERMEIICEETLIEVIRELDH DD, SRIFAIL, ST
D ART B OBERE ST (c-IVF UL ICSD) OEWICERL, ThZh
DR R A DRI OWTHR FRINICRF 21T o e O THET 5.

[7A%]

20114E1H 2> 5 201649 FIC Y Bl CHE— IR B AE TR =Y
EBOTIEIC LV PERIDS KA L7 3,825 8% FLESHRFT L 72, c-IVF Bt
1% 2,61308, ICSIEEIX 1,212 TH Y, Wi B 112 33 VT B2 IR B 4F i
(c-IVF B£34.2+9.65% vs. ICSIE£34.3%£9.75%), BHMFEH (c-IVF

0-24 IRBARFEREEEDEVICEIDIEFRE
HEICDWT

BJR AR, \ER 12, DNEk /R, 1Rk A I RE
FR BE, WE X8, BN 8%, 5H &=

TVZvI=x

(E:5)
INIRR A SERIR L 7290 F D % IXRRBINFTH D03, ToHho—
BRITRA LTI FHEEND ZEBMOENT WD, 2T, FRINEIIf

BN, KOPAE, UL, /NIRRICEEL, ERIRTE IR ORIRE,

BRAAR, REAR, ZEMER, ZRER, B4R, BRI
e, SHRORINFIZIIT o/ NI ERROEREELRE LI,

[753%]

201843~ SHICHRINZAT o7 208 &5t Ge & LTe. HRINMEAT IRy,

72

BE35.1%9.67% vs. ICSIBE34.9%9.75%) ICH B REIXRD R o7k,
HAERMERE, LZREZ1.0ELEE0BROMERTRUIZ., HAERME
W 3510720 20164 D AR DO A ME LA FEHEL LTe, E7z,
HREEREICZRELHA, BIRIERTH 72 DIXBRA L.

[#ER]

20164E D B A @ A VM 13 1.06 (55 12501,880. A vs. £ 12475,098
N) Thofz. ICSIHETIZ1.03 (BU616Avs. WI596N) &£720, H
AROHERMEL L HANE BERETR LN 572 (p=0.70). c-IVF #
TIE116(BIE1,403 N vs. ZHE1,2100) &720, BARDHIARM K&
RBEREREICEZWEER L2572 (p=0.018). F7z, c-IVFEELICSI
BECHEL 2L 25, HEZEZANLOD c-IVF B TEIRAZWER
27z (p=0.098).

(BZ]

c-IVFBEE HARDH A M2 2D L BRPEEICEWIER 725
7o, TRHIZOWTIE, AT X0 XX BB XY BRI TH KRR,
RAEEIELCT<7%2% (Ellis et al., 2014), 7L —KRORWIRIZHAR
PELEASE Y (S, 2012) REDWENRDHD. ZhbOZLnb, Kot
F#Th0, IBHIZRW TS L— ROEWREERINCBHITS ART
%, AR ERIc o RoctEZLND. — T, c-IVFEEIT
BOWUIAEZENRDY, ICSIFECIIAERENRWERE -T2, Zhic
DWTIE, BHEES LR Y K IR & (Grant et al.,
2010) LWVOWENRH D LMD, c-IVFEICSI TORZREDOMEEH R/
BIENFEREEZBN, c-IVFIZBWT, YHEFMRIISARDT VAL
=X LDIFEIRIB S NI

JPAEAED 18 mm LA % KIPAE, 12mm ~ 18mm K2 HIAE, 12mm
FKiZ/ NI & Uz, AIRRE B 15 5 N7 IR 0 £ 72 12 B

R ZRATL, (ABNCHERL, SHICHITDERIEE, KR, R,

ZEMEER, ZHER, ISR, BRI AR IR

[#ER]

KIPRE - HPORAE - /NIPRE A 2 DEREGRIL, 77.3%, 66.8%, 43.0%.

R IE, 75.1%, 64.4%, 35.8%. REHKIL, 57%, 24.2%,
52.6%. ZEPERIL, 19.2%, 11.5%, 11.6% Th-olz. KIND-FIFA-
INIRH A % D ZAERIT81.T %, 79.9%, T4.2%. WRHE L% A HR X
49.4 %, 34.9 %, 24.7%. FLAFRAE % A SR 1339.0 %, 25.6 %.
21.9% Th -7z,

(Z=]

/NIRE SR DIRFIXRINAE - IRk OINFITH, BRERE, AR
B, ZRRIIERART LI, /NI BT & 7RI T 1%
TR R DRI F & i U TR fl D RIS B 2B e
Dole. XoT, 12mm K O/NIIIE S RTRER IRV ERINT D HE 1 D
DT EDRIRENI.



i

0-25 E MENZFBICBITDIMIITRBTF
SRER DS

AR B A 1BE, BR =7 AN BT TR 6,
R E5R, MERR BKAC, TRk Bth, AE B, SKHE Bk

TATAIT7HAETI V=T

(BER

I, B MRIVZRSICRIT DR 1L, TEE) RAFRS £ ORI
T, FBToAmmBECELTLERSR TV, A%, £
RN TR 0 AT B BE 2 45 L 72 ORIGIO® Gradient System™
(OGS) IHEHL, X DMK ERAT L.

[7%]

RFTL 0 2016422 H 225 10H £ TOMMNIC Y BEIC THEM L 72 IVFS7E M
rtgl L. BigiRIE, 80%Percoll Z i F L 7= & (€ 2k &)
L OGS ZMEM LI AH (OGS ) D 2BEICEENEAITE VAT Lz, K
TIRBER AN L 7 F T2 I L, RO 2R, IREAERIO
IR DAL YRR A L T2,

B2« [F—EFORKESREICh, BTraBorEREE AT

0-26 Day4 T THRERICESILEICSH
> EBHEOB AN

ATI BEF, HLE AEF, WEF X8 G %A,
RS 2R, ™ 8F SBH AT HHE REY,
AN ER

FER 4 A X7 Zy Y

(E]:5))

— MR I D5 ~ 6 TR SV D A5, Fi 138 A 38 B 23l
D4 THRERICE DB ADH D, —F5, ITHETIZOHSS ORI HEp
FIHOZBIDFERNEOEREHROTNARLIZLY, HERAT
BT DFERBERE L0 bITRBESE WD, SRS ERIC
VoD%, DT DAL OF R 2 M E LT DR 134
2, TOAREIZOWTIERMTH S, UL TIELY HRBRITIRE
YR ENEL, ZICERRE TORIPZIT-TWEEDELNHIED
Wi, ZOREENERTHR0ICS, HrEERBAE > GRS >
ZEEBEICHRHATILERD D, 2T, DATHRBIICE >R
ERBAEIC IS W TH R E DI ZRFET DI, D5 TR E >
TR EPEEILT, BT RERRRS R & Rl AR SRS HE 0D g PR B 2 72 5 TRAD I 1R
L.

[7535]
20144F1 3~ 201845 AIC Y BE T IVF £721XICSI 247\, DAz

el & OGS BED RS+ BN EE Z AT L 72.

[#5R]

MRETL - R L OGS HEDIEF TR HRIE, %69%, 78%, 7HEIHEIL,
499%, 97%, Day2R M IERIL, 4538%, 50%, MM ME=RIE, 4%
58%, 64% TH Y, IEFHZIEEL Day2 RIFIEEIOGSHETHEICH
2572 (p<0.05). U AH OIEIRFEIL, %15%, 24%, BHFE
BUARIRRAR FIE, 418%, 27% THY OGS B TE <D Ef A5
ni.

TRt 2 REF IR LIRF R I CORE TRRRE 2B L, ELAR R, s
W, BEIRRE, EMIRSRIEEMICEEE T Aok, H
HEVEIT AFF R LI T OGS BB W TH BT 2 o 72 (p<0.05) . E R
PEVZSHEE I TOGSFEIC B W T H BT 2> - 72 (p <0.05).
hyperactivation DfgEED —2L 72257 T 7 7Lk 5t Dl 1% 5 LI
TOGSHHZBWTHEICE -7 (p<0.05).

[(EE]

OGS BEICBWTIEH Z R L Day2 R IR ER DN E BICE P -T2 &
XV, IVFEAHOREFHFHBILGES R T 05820 Tl s+
WA ZELITENERTHY, OGS DEFKAAE R RIE Sz,
%72, OGSHETBWT I FZ7ANDENEP ST LM h, kO
#& @ hyperactivation A ZAE LI E B L TV D AREME S E
Zbhz.

13 D5 THRAE KT 2 > 7 4075 AR E B O IR56 418 2 i T B — RS A
[ gL Ule, 7o, BURIRB AT B AR5 B OB AR I
AL, AKISREROREHER B 2T ol DAL LTz, DA THEEICB Al
ZAT o TR (DA RERE39/53]), D5 THEEMBAEZAT - 7o ¥ (D5
e :200)831) , DA THURS L BB IRBAE 21T - 72 R (DARLERE 553,
B LU D5 TG L BRI RAE 217 > 7 BE (DSRAFHE 3208 H1) o 48
2o, BRARIEIRE, WERICOVWTREI L.

[#ER]

BRRIEIRR, WMERIITN TN DAFRERE : 43.6% (17/39), 23.5%
(4/17), D53 & & 1 22.5 % (45/200), 20.0 % (9/45), D4 fift #E:
40.0% (2/5), 0% (0/2) , D5RERfFERE44.7% (143/320), 17.5% (25/143)
Thotz. DAFEEREE DSFERE T, BRIEIRRICI VT DA
FENGEICEVMEL 72572 (P<0.01) . E£7z, DSHTEEREE D@L
BT DAL OB R IT IR R BT E W E & 72 572 (P<0.01) .
DAFERE L DSEAREE TIIA BET R b o7,

[(Z£]

397 LT O 5 MEIR R Tid DA O FRIRIT IR R 23 D5 XY bim<, D4
TN E S IR T, FERBHE © b BRI A b RS O
IREPELNDBEMICH o723, DARLREIR OREGID 72 Ted 451
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HITFICAT o7z, BEole B O AT 1D BT, HVE AT A
TRFEEFNVEBEIV5A%IC, BREL TIPS 5H%ICHE
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EMT 2MEM T2 IC O ERRIERSR & HERI, zh2h EREm
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I G AT AT oTc. T ORER, BRARIEIRER & HESR T BRIP R i &
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ETDERPEROBERD Y A TR Thole, —J THAEREF
MICE-oTHERENE LN EMTSmm M E&# AL LA,

95% DHEEDPEMTSmm UL L Th oz, HiT, HERMBTORETIE,

EMTlUmmP ECTHRbEWABEZENSE LI, ROCHENTTH LAY
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RRIEBTW T A KT CORBRICINT, Yk TIE20164£10H XY
SDMEHEWIEEIA LTS, Thic kY, %HRMICIEBREEALICE
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HThHDID, SHBICLELTNE2NLEXD.

1% Voluson P8 8 X U'RIC5-9A-RS v —7 (GE~LVAT TP x/3)
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MB -+ CHERMAHRE ASE COMBED SEILLT (FEIES D) ITFE
LTk, RiERBEGILe0 -7, FREEREF & FEE S oML
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AR O EHEIL 34.324.3% Th oz, EFMRAOZNTHOHE
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THRHATETPETH 5.

THBBRFEZIT-o7. WO Gardner 2338 TV, YWWHEPEED
Grade I3 #%1 D Grade TH¥E L 72,

[#&%R]
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16.7% Tdh o7z, IR EDOIIESEFIL, 1.0mlEAF TIZOR, F1,
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0-38 Reseeding of human decellularized
ovarian tissue: prototype of a
human artificial ovary

Nikiforov, Dmitry'?; Pors, Susanne Elisabeth" ;

Kristensen, Stine Gry" ; Landgaard, Katrine" ;

Ramlzse, Maja" ; Andersen, Claus Yding"

1) Laboratory of Reproductive Biology, University Hospital of Copenhagen,
Rigshospitalet, Copenhagen, Denmark

2) University of Okayama, Okayama, Japan

Ovarian tissue cryopreservation with subsequent transplantation is
becoming an established method for fertility restoration in cancer patients.
However, for some patients with blood borne cancers or cancers
originating in the ovary the transplanted tissue might carry a risk of re-
introducing malignant cells. The aim of the current study was to create an
artificial ovary - a biological model of the organ, in which follicles will be
able to grow from pre-antral stages into pre-ovulatory follicles containing
oocytes capable of sustaining fertilization and further development. If
possible this could not only bring new opportunities for patients, but also
advance our understanding of early follicular development.

In order to mimic the cellular environment including the extracellular
matrix surrounding the follicles, we used surplus ovarian tissue from
patients undergoing cryopreservation of ovarian tissue for fertility
preservation. Surplus medullary tissue was collected from three women
aged 26-36 years. The tissue was decellularized using 0.1 % SDS,
subsequently treated with DNAse and analysed for the absence of nuclear

material and preservation of the original architecture/morphological
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properties. Another pieces of medulla were chopped into a pieces around
1mm thick and digested enzymatically with a mixture of Collagenase IV and
Liberase TM in purpose to isolate follicles from them. Remaining pieces of
the tissue were treated with an enzymatic cocktail described above and with
added trypsin in it in purpose to obtain a cellular suspension from medulla
tissue containing a mixture of ovarian stroma cells (OSCs). Then the
mixture was left overnight in petri dish and OSCs attaching to the bottom
were cultured and passaged while non-attached cells and red blood cells were
discarded. The decellularized tissue were combined and reseeded with a
single cell suspension of OSCs and cultured for up to 4 weeks and evaluated
histologically.

Co-culture of the decellularized ovarian tissue and ovarian stroma cells
showed an attachment of the cells to the surface of the scaffold making up a
cellular monolayer after one week. Histological samples of haematoxylin
eosin stained scaffolds, cultured with OSCs for one month, demonstrated
integration of the cells into the internal fibrous matrix of the scaffold and
redistribution within it. These results show biocompatibility between
scaffolds and the OSCs. Histological evaluation of the combined follicles and
reseeded scaffold showed follicles present inside the reseed scaffold. Co-
habitation of OSCs and follicles on an ovarian scaffold could provide
necessary cellular material for recruiting theca cells. This is a critical point
of creating an artificial ovary since the follicles are being isolated without
most of the theca cells that normally surround them. The decellularized
ovarian tissue is likely to provide physiological environment for the OSCs
and follicles and may constitute a suitable environment to support follicular
development. Moreover, OSCs free of malignant cells is possible to obtain
from the in-situ postmenopausal ovary shortly before transplantation
combined with isolated pre-antral follicles on reseeded decellularized
scaffolds of ovarian tissue. This combination will constitute a safe de-novo

created structure for an artificial ovary.
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