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chromosomal integrity using a novel live-cell imaging technique
in mouse embryos produced by intracytoplasmic sperm
injection. Hum. Reprod., 24: 2490-2499, 2009.
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1 Calcium oscillations after electric
stimulation, cytosolic aspiration and
injection
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4) Miyazaki, S., Shirakawa, H., Nakada, K., Honda, Y.: Essential
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of mammalian eggs. Dev. Biol., 158: 62-78, 1993.

5) Tanaka, A., Nagayoshi, M., Awata, S., Mawatari, Y., Tanaka, |.,
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Steril., 79: 795-801, 2003.
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Med. Biol., 8: 169-175, 2009.

7) Tanaka, A., Nagayoshi, M., Awata, S., Himeno, N., Tanaka, |.,
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4) R. J. Lanzafame: Why doesn't everyone use it?. J. Clin. Laser.
Med. Surg., 21: 335-336, 2003.

5) E. Mester, E. Jaszsagi-Nagy: Biological effects of laser
radiation. Radiobiol. Radiother. (Berl), 12: 377-385, 1971.

37



BARBEARLIYJUFAOVR MER

w3y

~ [BFRIE]

D YREANBHRICHIIDHSAEREFOLE

R = B E
IR m
WILEEKRY

[RRBME L 52—
HHERRE

z £

B

20044 B~ 2006 £3 B
20064 B~ 20094£3 8
2009F 4B~ 2009F 128 BHARPFMIRESEHIMZEE (PD)
201041 B~ 2014£38
20144 B~R7%

RAEKRFALRRFMAFHELRIZET (FL (R¥)BS)
BARIHRESIFRI & (DC2)
HILEEXRAERIRTE

TR R BRIE T AR 2R BHER
HLEEAFRRRMAE > 2 —FEREE

ARZEREE VA& R - MR (B6RR . ARZHEBUIZEESHE) 58 3 H BMED
S UBRF (HELE) (518)

FUsIC

AR, 9P (UPREMINE, IR) OBERTE (7 AUIRTT)
72 EOAETEMBIEINIER E LWREZZRT, EEXEHY
DAFEICRKELBBL TWDIE1 Y TR, ZoHRT
b N AREREIC DS S, EEESEL TS, EE
Bk, U ERRE U CRKEIIRER IR o 4
T AMURAAE R R B LSO AEARE 2 B L 723, ZHEhE
FEAoTz, TOX DT, R L IR E
DETTDHZERHETHDLN, ZOA D= ALTERRE
RHATHS. 22T, X ORERIFEHEIRO T Z 2R
FERAEME LT, BRI ORI L 2.

Ak

7 IRER 0 BRECL 72 UN B B - PR R AR A R
(COCs) &H 7 AMURFL, HRBEEEE#ZICI b2 RY
TRIOT 7 F v, HEEOMG - hE, Wl 2 R
& LTcHsRE, BB FHRBLTOWTHT L 72

RS

FRFAIR R OTEMIL S ~ 2 R Y 7oL, 55—
BXORER, AR 3 ¥4 FicpEsh (B1),
B—RUISERS - AR R b @S T, U T ZLIRiC

BT 2 B DS AEIR I EE KRR L Tz,

FRRHE RS TIUTKIET 2 & 512 —BID R b <
BT ZEINTEIH R LD 2 7 4 T L DR TRKE 72

ZRPBONTC(B2). T, MaSRICBWTEER
-5 BER B

TIFUT 4T A (HIREH) 3 KOS E T A3
EUTWED, YA b T3 D7 & OfMBEHsL EHA)
TH T AMEALEE$ 2 2 & T, TOREEZEET5Z &
PTETz, —HT, BEFEBITT R b— 2K+
Bel-2 03Il LRI ETH s 7ic b b b3, 7K
= RAFEERFBax @<, 2 har Y 7HREEA
T Drp-1MENE WS ENRA LT,

ER

RSB ORELN T b2 v N ) 78 X ORUNEITE
AL TREEZZBLIEDZ L EHIT, TR M=V ADHE
I har R 7 oOREERETLER X OB T2
Il EZE2BND. £, JEGEEETDIH T 2L
JITH > THZEEMEN—FH T, WREREIIEETH
v, IR oD 3 A B @%T%éaw@m¥%ﬁiﬁ
R L FIRRE TH -2 Z L5, MIERZERNIC X

%m@%ﬁ%@@&ﬁmiof,E%%Eﬁf%é#%
Lit7ewy,
SEX R

1) Abe, Y., Hara, K., Matsumoto, H., Kobayashi, J., Sasada, H.,
Ekwall, H., Rodriguez-Martinez, H., Sato, E.: Feasibility of a
nylon-mesh holder for vitrification of bovine germinal vesicle
oocytes in subsequent production of viable blastocysts. Biol.
Reprod., 72: 1416-1420, 2005.

~ 6
o) a ac
©
IS 5 aTb b ab
o E bc .
5 O #h¥
N | P dls
I 4
g ac P<0.05.
AL
o~
= ol
- e pe

M1 pFMEEROFEEREINIYRU7OSM

38

M2 FEUHEINIYRU7ShBIOBRRHEEE



BARARIJUAOIZA NEREY Y a Y [BRFEE]

SPrlCBIFDIA D AFEDINFRIEGDIRIA

Al —5 W

o 1981 %

Sl BF F EIRE 1081 ~ 19045

BN 8&F M ESR, 1993F

Tk E— 1994 ~ 2008 £
= -, 2008 ~ 20104

MEEL T 27 )=y Y 20104 e

FHEEPRMEFIRREE

BinERAFZENTE

1 fRER R BRI AR R E

LT« 207U =y 78%

AR EHFDVET) =y 7 HF
MEEL T« XU =y 787

FUHIC ]

A, EEDABE ORREBREM, BACKT 220k
BIXNBROES R EIC XY AFRNAELTWD, £
AU AEFE 123 2 quality of life (QOL) ~Dfid
[, R TR DALRE, R e
ETRZDMEAMOIRT, MR H - MEE L THRY
EFshTns.

BABE BT DEZEERFED 1 D& L ThRET
FITEINORFENZT b5, B EE TR
DIVFIZ X 0 ZI W LR E L THAEMRTZITV,
RISHEE TIEINEF £ 72 I3I0F 2 R Al 0 Be B THUES R
T3 52 LT, IREGROEEMEZRGTT D Z L A3AEE
5. UBETIH2001E NN AL SIBABE EZE L
TSR 217> TR Y, HUPRICBIT 2B ABE DI
T E IR O FFRERIFICONWTHEIR 2R ET 2.

IDHABEDHERESZZEFCORN |

BEISITERE TOMWA DRI L5t 0B 0
BIhE S, ZpkMhit, OBHMUTTHDZ &, QBE
BOFIREDO TAPERNL TS Z L, QILBADIEEA
T a— VDR ESTNBED, ThbD. ZIUIYBE TORYP
EWOETIKED OB LERD 50 %R T 5720 ThH
D, QORI OEGEITTIRE L EEMKL, YpETO
TBROAIE ZHMT L TV 5. 3 el w7z L BE I
PR, REERMEGIE, AETER, ICSL SR, HEIR, 1T
IRR, TRIRER X OMREERIC OV THAZIT> T\ 5.
FCHNCEBE D DER, FHEBROVFEEMEL, #%HE
SD TEYPT 2 G2 OH 2351w 1S TT > TV .

WRBKRUAHE i
Alaxtg e L BEIE, HnabioBRE D 2664,
PNRRITRIEH 15244 (39.1+5.155%), BEESH 1144 (38.1
T 4.55%) & L7, MEEAE BVWaEbERPLZD
T TR INF, MMOBRSRIF 21T - To BE B X
WEE 1 AND7c ) OFEREINF, Wi, EE OFkR
AR, B ORER L LTz,

BR |
2001422 5 20134 D B F WG DO E B DL ET
20092 & HEANMEE & 72 0, 2012 4F 1 RIS 551F, BEME
1M, 20134 1R EE251F, BEMS261 ThH o7z, KiFHE
FIIWA DR 1521 T2 891 (58.6%), 9 HLERINIC
FBo DX 7418 (83.1%) TH o7z, IIFDEFETE 2D
X711 (95.9%) T b —4 )L 141{EDINF (1. 99H) A3
BE S iz, BRI VWA bR 114 T2 268
(59.6%), 9 HEIFICE - T=DIL50M: (73.5%) Th -1z
BAERASHELR T X 720339 (78.0%) T, ~—# /1128
A DI (42 3. 28 1) 23MRAF S Tz,

EER AR TIT RSB 35 ~ 397 03321 (45.1%),
40 ~ 448132018 (28.2%) L Z%iroTc. BEEEIE I
35 ~ 397 AN 1914 (48.7%), 30 ~ 343%$ L VN0 ~ 447%
AT HE(17.9%) LTz, BIEE TOILBAIREZROR
IR EATIR DS, RIGEE 1 4, BEHSEE104 T,
RIF 1 FEBNC BV TIRBRE B R DIRFI3AEFET 5 b
ZRERRD BT, BEE10GER 22 513 5 4 OR35S
LTz,

& o |
HBABFICBNTHEIIL, I8 X OPROBHHER
FENRFREThH o7, £z, FIVE VRO EET
b HARE CORINBATRE TH - 1o, BEISH ORI
B W TIHREENE D N—EDORENE LN, R
WSS AR T D IR % O RIEIE R TR
WCIERMREBIE A58 LIS, YBRIC W\ THHRE R R I
FEATET, BN RREPLETH o7,
BEEICRBWTHAAEBE LI OIIF OB L, BRIP4 A
T OHENRTETIELEETIT> TWE T —A0H
5. ZOBRE, WEBILIKEIC TESE % & Ok 1 O
TERBEITBML, ICSIZIT> T3, 20106E1 5
2014 4F 12 92hi L 72 35 4R (36.9 = 4.55%) 6L{EDFE R &R
J L, AFEL.3% (49/61), EFHZHETLA% (35/49),
EIERE8.6% (31/35) Th-7z. BT Day23ENE 2 4,
BREIMEIRBAE 5 51T 4 L ORIEDPE S, HRIIFO

39



AR & 72 0 DEPERIT6.6% (4/61) &7eoTz.

UbDZ b, =TV Fa PR Mr6 RICHBA
BEOINFHME L LT, SB%OBEICET6ND D134
FRBIUOZBROMETHD. £0H 2T, BHEHER
EEREZEZEL, BWIEREBREER & TR L TER o
PHETL CTWLSREDR D D EoRIB S LTz,

40



BARARIJUAOIZA NEREY Y a Y [BRFEE]

AR it A DN 7 FHUWL T2 TESE-ICSI DERRRKHE

itk o T w

20013 A
e E—
RHET-rIUZyY
2007 %3 A
201249 A
2013%9 R

ERERAEEFRREEE

R AR TR A B IR IS

LF =X =y VRE AR

TET7- MUy JRERICEVCEE
THET7— U=y I EHERICEVES
RE7- Uz VEE

BARFZSBEMEEL, AARBRRI U400V X MEREE

FUHIC

WEETIE, FBERNETEINE (BUF, TESE) 2559
DIEBNT L, RIS U T TESE BCIR1-30k 247 -
T3,

IRF-BE 1 X 5 e OIEHR I3 1986 4212 Chen C H 1 &
DRGSR, F0% b AFEERICR T B ERRAGER &
LTE L OMERICE > TRV EN, HUPETHEERRE
EHEL TWS Y, 20134EITIZASRM CREAFEESS)
Y VINFHREDOTA R4 U IRBEESN, BRIEEOE
LB SN, IITFHREOBHIL, (LR
FRPEDVL IR DB VBT L o T, IR MREAF ORI
D—o L% (EFMES) © 2. 72, BAERNICIBN
TRRROIEYRICH 2, ERERES M DI BAE A5
52 ENTHIEND (FEEAHEI) .

4 [al, TESE-ICSIICH} % HifkEIN1- & HEEIN1- O i
PRESAE D b & HREIR7- 0 time-lapse 812212 K & IRFEAE
DEJEEIC OV THRE L 72,

WREFE

B R B D HEBIT DWW T, 54 19964E 4 H 5
2013412 A £ T Y P THRIPNES L ' TESE 217V, #7
it TESE K5 112 X 2 ICSI 247 72 246 SEf 269 & & L
Tz, BrEEYN- & ICSTICHE U 72 B 2 Bt Un - 7F, skt b
IR 7 ZICSTICHE L 7o BE A BAEIN T REE L, 61T

OA#E, NOAHE, KSHED 3 BRI/ 1T, S2FEHR, WMIA,

TERRSEE, JEESRIZOWTIRET L 72,

Time-Lapse cinematography (TLC) %\ \7zEhifE
REMENTIX, 201249 A2520134F12 A £ TIC YL T
R ZAT\Vy, TESEJERICIR ST, TLCHEIE 217 > ITfiE

BNZ2OWT, PN HIRREH (tPNa) - {HEFH (tPNd), 2,

3,4,5, 8 fillE TOHEIZE TR (12, t3, t4, t5,
t8), H—mERET PO BB E TORH (cc2),
3 AR/ D 4 HIRICEET D £ TORR (s2) % BAEP
F &N TFIT W TR R L 72,

WL, 2 RED LIXtREZHWTIT- 2.

BmR

TESE# @ ¥ 7 [8] IX 2 1X0A T95.1% (174/183),
NOA 1%26.0% (75/288), KSi£37.0% (20/54) TdH - 7z.
BAEIRTRED BRI O (71T 87.2% (348/399) Th - 7=

BN T-RE & BREIN T RE DK % OFRKEZR1 1T
RT. RBRICAEZEFIRD LN LOD, FTOMOIE
HTHEZITBD N o7,

TLCHIZ %17 o I B IN T & HEIN -1 D & % DR
IZDOWT, MERICEIZE L 2R d 2 FERE o 2 EIF ] %
LEHGIRET U 7oA, RSN TR IS 3V CHfEIN 7-/E & L
L, t4, t8, s2iC OV THRICHE OBIENRED 5
iz, (14:41.2£5.2vs.38.9+£4.6, t8:67.9+12.2 vs.
59.7 £10.8, s2: 3.8 £ 4.5vs. 1.8 + 3.1:P=0.057)

ER

ASRIOFER LY, THERIT, OARHITR W THfEINT
BE & B U BRSO AR TR EICIRVWEE R (P<0.01) T
HoTe, NOARE E KSEHTITAEEITRO Lo
7o, FOHORFESITIRE, WERIIFEHICBNTE
BEITRD NPT,

UIFfED A Y » b & LT, TESERTFOMREL D4
A=Y OEBERZEIT LD, NOASERFIIRBWTIL, [[IIY
SNDFETDVETH 2 AREMERE <, BHEIC k24
A=UHhREWZ &, 7, BHETESER T2 HWE
ICSLIZBWTHHER MRV L DL L H Y O, 725 ~<
B2 TESERF 2 WD Z LN E LW TRV A
L& 2D, £, TESEMREZ B L TWDER T,
DEDIFF U ERIFCE 2 WGE, K0 E << 0IiT%24E
DT LHFERE T 2RRET 5139 BHEDOTESE 2179
AR DR 220, BHEAH LD T L ATEEEILS 5.

L2 L7255, NOAJER] O TESE O F 1 [E1 I H 1%
OAJEFNZHA~TIE <, TESERT DI F 1T AL 1T & -
THE), BFE, BaisEkTsThbsr 5. £
7o, WEEREICEIE U 7 SOOI, SRR Bz L 728
FEIRT-ORRFEA L i L, BB EISE TR Z D% O
SEIRFHIZNEE L TWAEMICH Y, IIFHRE OR8N

41



&1 OAZ:, NOA B, KS BEEDERKRRHE

OA NOA KS
RIEIRF FEEIRF RIEIRF AT RIEIF AT
EIHA%L 25 135 26 64 10 11
IFTiE4¢ 211 1647 142 487 53 78
e or 59.6*a 69.7 57.0 58.9 56.6 66.7
ZHEE (%)
(118/198) (906/1300) (81/142) (287/487) (30/53) (52/78)
375 35.8 35.0 422 58.6 41.2
% (%
Day3 RAFIES: (%) (30/104) | (230/642) | (28/80) | (89/211) | (17/29) (21/51)
45.9 50.7 39.3 56.0 52.4 65.0
e (%
ERRAEE (%) (39/85) (272/537) (22/56) (94/168) (11/21) (26/40)
= 20.0 19.2 16.1 24.4 18.2 225
RAFIREIRE (%) (17/85) (103/537) (9/56) (41/168) (4/22) (9/40)
37.2 441 28.6 41.4 43.8 61.5
=& (9%
iIEE (%) (/ET) (16/43) (101/229) (10/35) (36/87) (7/16) (8/13)
T (%) 18.8 21.8 30.0 25.0 28.6 25.0
(3/16) (22/101) (3/10) (9/36) (2/7) (2/8)
*a, b: p <0.01

RIS, FOXHBEICONTIEL, AV 7 +—AFK
arvker b ELoPVERLS 2 TEDRITIER ST,
EEPVLETHD.

SRIORFHTIBNT, HFEINF 2 HWipgIc kY,
224, (OA124, NOA 6 4, KS 4 4) ORBHAEL T
BY, HAEFOEEITFEDO LN TNWRNL DD, TH%iH
BIZONWTIXERBE S T2ITNY TH D, BFEINT%H
WA ROTPHRIFAEIX, KEETIIITORTEL T,
EHIR O KBS R THIAEPLIERFIR TH 5.

IRF-BRAEIC L DIRIE, IRFEfAEEITO A D v h&T
AV FEX<BELRL) A TEDLILELRHS.

ZEM

1) Chen, C.: Pregnancy after human oocyte cryopreservation.

Lancet, 1: 884-886, 1986.

Nakajo, Y., Hattori, H., Sato, Y., Kanto, S., Araki, Y., Kyono, K.:

Vitrified-Warmed and Fresh Oocytes Yield Comparable

Outcomes When Fresh Testicular Sperm Is Utilized. J. Clin.

Embryol., 16: 138-144, 2013.

3) The Practice Committees of the American Society for
Reproductive Medicine and the Society for Assisted
Reproductive Technology. Mature oocyte cryopreservation: a
guideline. Fertil. Steril., 99: 37-43, 2013.

4) Kyono, K.: Fertility Preservation. J. Mamm. Ova. Res., 30: 101-

108, 2013.

Doshida, M., Nakajo, Y., Toya, M., Kyono, K.: A live birth from

vitrified-warmed oocytes in a Philadelphia chromosome-

positive acute lymphoid leukemia patient 5 years following
allogenic bone marrow transplantation and after a magnitude

9.0 earthquake in Japan. Reprod. Med. Biol., 12: 187-191,

2013.

Fukunaga, N., Haigo, K., Kyono, K., Araki, Y.: Efficiency of using

frozen-thawed testicular sperm for multiple intracytoplasmic

sperm injections. J. Assist. Reprod. Genet., 18: 634-637, 2001.

2

=

@

)

42



Uy RySRIEER

The dawn and future of IVF

Ryuzo Yanagimachi

University of Hawaii Medical School,
HI, USA

1966-2004

1999-2004

2005- present

1964-1966

Past and present employment
1960- 1964

Research scientist. Worcester Foundation for Experimental Biology,
Shrewsbury, MA, USA (Mentor: Dr. M.C. Chang)

Lecturer (temporal), Faculty of Science, Hokkaido University,
Sapporo, Japan

Assistant Professor, Associate Professor and Professor, Department
of Anatomy and Reproductive Biology, University of Hawaii Medical
School, Honolulu, HI, 96822

Director, Institute of Biogenesis Research, University of Hawaii
Medical School, Honolulu, HI 96822

Professor Emeritus, University of Hawaii Medical School, Honolulu,
HI 96822

Before 1950s very little was known about mammalian
fertilization. This was mainly due to the difficulty in
collecting eggs from the female tract and examining them
under controllable conditions. It was Thibault and his
associates (1954, 1956) who first presented unequivocal
evidence of successful IVF in mammals. They
demonstrated the presence of spermatozoa in rabbit eggs
after in vitro insemination using the spermatozoa
collected from the female genital tract of mated animals.
It was Chang (1952) and Austin (1952) who first reported
that mammalian spermatozoa require a physiological
changes - called “capacitation” within the female tract
before they become fertilization-competent. These
studies triggered intensive studies of mammalian
fertilization. IVF is a powerful tool to study the process
and mechanism of mammalian fertilization. It was also
expected to enhance reproduction of laboratory and farm
animals and serve as a powerful tool to overcome certain
types of human infertility.

In 1960s only handful of researchers were interested
and tried to fertilize human eggs in vitro. Motoyuki
Hayashi (Toho University, Japan), Pierre Soupart
(Vanderbilt University, USA), Howard Jones (Eastern
Virginia Medical School, USA), Alex Lopata (University
of Melbourne, Australia) and Robert Edwards (Cambridge
University, England) were among them. All of them
struggled with repeated unsuccessful attempts. They
faced ethical resistance and criticism from religious
people and even from some science colleagues. The birth
of the first IVF baby in 1978 changed the field of human
assisted reproduction. Thanks to a steady improvements
of IVF-ET technologies, many infertile couples today are
able to have their own children. However, 50-70% of all
couples visiting infertility clinics today still remain
childless.

The world we live in is by no means risk-free. This is

true for pregnancy. In humans, it is estimated that about
40% of fertilized eggs after natural conception have
chromosomal aberrations. Although most of them are
aborted before or during post-implantation development,
few (70.6 % or higher ) reach the term. About 3% of newborn
infants are born with birth defects even after natural
conception. The incidence seems increase with the
advancement of maternal age. Recently, it has become clear
that gene expression of gametes, zygotes and developing
embryos is affected by the environment in which they are
developing. Although it may be impossible to eliminate or
prevent all genetic and non-genetic (epigenetic) errors, we
should at least try to minimize them. Pregnancy through
assisted reproduction can be and should be as safe as (and
even safer than) natural conception.
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Culture media in the future

Patrick Quinn,
Ph.D.

Sage IVF

Dr. Quinn graduated with a Bachelor of Agricultural Science degree from The University
of Adelaide, Australia, in 1968 and undertook his PhD studies at The University of
Sydney in Australia from 1969-72 under the supervision of Dr. Ray Wales. He obtained
a postdoctoral fellowship at The Jackson Laboratory, Bar Harbor, Maine, USA during
1972-73, sponsored by Dr. Wes Whitten. From 1974 until 1981 he had an academic
appointment at The University of Newcastle, Australia, rising to the rank of Senior Lecturer
by 1980. He spent 1980 on sabbatical leave at the MRC Mammalian Development Unit
in London, working with Dr. David Whittingham and Anne McLaren. In 1982 he joined the
IVF program at The Queen Elizabeth Hospital, Adelaide, Australia with Dr. John Kerin and
began his work with human IVF. While in this position, he developed his culture medium,
HTF (Human Tubal Fluid). He went to the USA in 1986 to work with Dr. Richard Marrs
and held several IVF laboratory director positions in Los Angeles until 1996. Dr. Quinn
became involved in the commercial field of IVF culture media manufacture in 1996. He
then held the position of Vice President of Research and Development at Sage In-Vitro
Fertilization. He retired from CooperSurgical in June 2013 and retains the position as
Emeritus VP of R&D and consultant to Cooper. Dr. Quinn has over 200 authored or co-
authored peer reviewed papers, book chapters, abstracts and invited lectures over a career

spanning more than four decades in reproductive biology.

Historical development of
culture media in human ART

The first culture media for culture of preimplantation
mouse embryos were those designed by Whitten. Studies
by Brinster clarified the requirement of both lactate and
pyruvate and Whitten subsequently added all three
energy sources, glucose, lactate and pyruvate that were
able to support blastocyst development of mouse zygotes
from certain strains of mice. This basic formulation is the
basis for all subsequent media for preimplantation
mammalian embryos and, in particular mouse and human
embryos.

The development of specific media for human IVF
began in the 1980s. Initially two subsets of media were
used, simple media such as HTF and complex media such
as Ham's F10. The simple media prevailed in use for
culture of human embryos during the first 2-3 days of
development because few embryo were available.
However, better stimulation protocols which produced
more embryos for continued culture required better
culture media to support development to the blastocyst
stage. In the late 1990s Gardner and Lane (5) added
amino acids to a basic medium in a combination that
provided good embryo development during the
precompaction phase (Days 1-3) of development and the
post-compaction phase (Day 3-5/6). Development of
similar media by most commercial media producers has
ensued. Gardner and Lane’s approach of using two
different media for the pre- and post-compaction phases
of development have been called “back to nature”.
Another approach has been to use the same medium for

44

both the pre- and post-compaction phases of
development; this approach has been called “let the
embryo choose”.

Current and new media components
i. Inorganic lons

All ART media contain the ions present in Krebs-Ringer
bicarbonate solution. There are variations in the ratio and
concentration of some of the inorganic components. When
I developed HTF Medium I found that increasing K* to
lower the ratio of Na" to K" increased the rate of
development of mouse zygotes. Another modulation of ion
content in media is with Ca* and Mg®. In 1- and 2-cell
hamster embryos there is an excessive uptake of Ca™
occurring by inappropriate handling, metabolic
perturbations and just by the act of collecting the embryos
and placing them in culture, that reduces further
development i vitro. The increase in intracellular Ca™ is
partly due to influx from the medium through calcium
channels but it can be lessened by increasing Mg*
concentration in the medium. This strategy has been
adopted by several commercial ART media companies. For
fertilization however that there is a Ca™ spike in
spermatozoa during the fertilization process so a lower Mg”
concentration is required in fertilization medium.

Removal of phosphate and glucose from medium
resulted in good human IVF outcomes. This was
probably due to the excessive stimulation of glycolysis by
the high levels of glucose and phosphate in control media.
The addition of amino acids to media has negated this
effect and most commercial ART media now contain



between 0.25 and 0.35 mEq/L of phosphate ions.

ii. Energy substrates

This is a diverse topic that has been studied over the
past 50 + years. Oocyte and early cleavage stage embryos
do not utilize glucose but have low levels of oxidation of
pyruvate. In later development, the utilization of
glucose by glycolysis increases as does TCA cycle
activity. This increases the rate of oxidative
phosphorylation to provide greater amounts of ATP for
biosynthesis and blastocoel cavity formation during the
later stages of preimplantation development. Hence the
concentration of glucose in increased in Blastocyst media.
Glucose is required for sperm function in Fertilization
Medium. On a practical note, care is needed with the
storage of sodium pyruvate raw material. Pyruvate has
limited aqueous stability converting to parapyruvate which
is a metabolic inhibitor. Ethyl pyruvate and, to a lesser
extent, methyl pyruvate, more stable esterified forms of
pyruvate, improve mouse embryo development ¢z vitro.

iii. Amino acids

Amino acids have varied and important roles during
early mammalian embryo development which range
from biosynthetic precursors and energy sources to
osmolytes, intracellular pH buffers, antioxidants,
chelators and regulators of differentiation. Not only do
amino acids alleviate stress on embryos and oocytes
during culture, their presence prevents efflux of
endogenous amino acids from the embryo during
handling procedures such as oocyte collection,
micromanipulation, cryopreservation and embryo
transfer. The concentration and necessity for all amino
acids during all of the preimplantation period have been
debated. Gardner & Lane used non-essential amino acids
during the precompaction phase whereas both non-
essential and essential amino acids were present in
medium for the post-compaction phase. Initially amino
acids were used at the same concentration as in Eagle’s
medium. It is now recommended that the concentration
of both non-essential and essential amino acids in media
be half the concentration in Eagle’s medium. The
problems with ammonium accumulation in medium can
be lessened by renewing the medium at least every 48 h
and also substituting glutamine with the stable dipeptide,
alanyl-L-glutamine or glycl-L-glutamine which are
stable at 37°C. Despite the suggestion that glycyl-
glutamine may be a better source of stable glutamine for
mouse embryos[45], there is a report in which human
IVF was performed using KSOM** containing either
alanyl-glutamine or glycyl-glutamine and the alanyl-
glutamine gave superior ART outcomes than glycyl-
glutamine [46] This illustrates the risk of extrapolating

from one species to another.

iv. Vitamins

G2 Blastocyst medium was one of the first of the
modern day media to contain vitamins based on positive
results with mouse embryos. In studies of hamster
embryos, only the water soluble vitamin pantothenate
was found to stimulate the development of zygotes to the
blastocyst stage. Cook IVF have added calcium
pantothenate to both their Cleavage and Blastocyst
media. Obviously this topic needs further study to
determine which, if any, vitamins would help in ART

media.

v. Fatty acids, nucleic acid precursors, chelators

and antioxidants

Fatty acids are beneficial for the development of mouse
embryos in vitro but are inhibitory to fertilization. It is
unknown whether nucleic acid precursors have any
effect on embryo development in vitro. The major
chelators and antioxidants that are known to function in
IVF media are EDTA, pyruvate and low atmospheric O,
concentration.

vi. Proteins and growth factors

HSA is the traditional protein source used in human
IVF. Supplementation with « and B globulins improves
success rates. Growth factors (GF) added to human ART
media have stimulated the formation of blastocysts. So
far, only one GF, granulocyte-macrophage colony
stimulating factor (GM-CSF) has been clinically tested
and although there was some moderate increase in
pregnancy rates and live births, using a mixture of GFs
added to culture medium has been proposed rather than a
single GF but more studies are required to determine
dose and combination of GFs to use.

In addition to the composition of IVF medium, the way
it is used has a major role in the success rates obtained.
One needs to consider factors such as the oil overlay, gas
phase, incubation chamber, embryo density, contact
supplies and quality control/quality assurance practices.
Emerging technology for the IVF lab are morphokinetic
analysis for selection of embryos, vibration during culture
and whether success rates are influenced by sequential
media culture or a 1-step continuous culture medium.
The bottom line is “good” medium used badly gives poor
results.

References and a more detailed discussion of this topic
is available in Quinn, P 2014 Culture Media, Solutions,
and Systems in Human ART, Cambridge University
Press.
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Time-lapse imaging: the future has arrived
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Since the beginning of human IVF, embryo selection
procedures are mainly based on morphological evaluation
of the embryos at distinct time points during development
followed by an evaluation at the time of transfer using
standard microscopy. In combination with standard
incubation technology, this does lead to disturbed culture
conditions. In addition, only a minor part of the whole
developmental process of an embryo can be assessed.
These shortcomings were already known in the early
days of IVF and one dream of that time was to visualize
the entire development of an embryo without
interruption.

It was the group of Mats Wikland from Gothenborg in
Sweden, which first reported on time-lapse imaging in
human IVF at the 1" Bourn Hall Meeting in 1981.
However, it took more than another decade until further
data were presented and the major players at that time
were groups in Australia, Sweden and Japan. The
solutions for time-lapse imaging were either inverted
microscope equipped with an incubation hood at the
microscope stage or smaller microscopes with adapted
camera systems that were placed inside an incubator.
Time-lapse at those times was hosted in academic
research settings and far from being a technology that
could be readily used in routine IVF.

The adaption of day 5 culture to blastocyst revealed
the necessity to enable better embryo evaluation by
qualitative as well as quantitative approaches. A major
focus was towards predicting embryo implantation
potential. As part of this and in search of making
morphological evaluation of embryos comparable, Alpha
and ESHRE produced a consensus paper recommending
time-points that were considered to be crucial for embryo
evaluation. However, although the consensus paper was
a major step forward, it still relied on a few daily
observations and did not attempt to quantify the dynamic
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morphological changes over time, which is often referred
to by the term morphokinetics. Routine clinical use of
morphokinetic embryo analysis was until the recent
introduction of commercial time-lapse based imaging
systems not feasible.

The first two systems, which were introduced, followed
different concepts. One was an insert for placement in a
standard incubator; the other was a stand-alone,
benchtop-like incubator with an integrated time-lapse
system. Both systems were based on the use of Hofman
modulation contrast. A third system - which was also
following the concept of an insert into a standard
incubator - used dark field imaging and a software
detecting features of the first two cell divisions and
predicting blastocyst development.

A general working principle is, that time-lapse imaging
(TLI) provides automated acquisition of images for one
or more embryos at pre-set time intervals. In combination
with an integrated closed incubation system, it further
enables the undisturbed culture of embryos. Recent
publications highlight the benefit of undisturbed culture,
which does result in better embryo development and
higher blastocyst formation rates. The additional
information gained by time-lapse allows then to de-select
embryos based on criteria, which are known to have an
impact on implantation. One such criterion is the fast
division to the 3-cell stage after fading of the pronuclei.
This so-called direct cleavage is associated with
extremely low implantation rates. In view of this it is
obvious, that time-lapse imaging does reveal cell cycle
characteristics of developing embryos that were
completely inaccessible before the era of time-lapse. By
looking on the course of development rather than a
certain cell stage at a distinct point in time, continuous
embryo monitoring has introduced a paradigm shift in
embryology. The major outcome is no longer if an



embryo has reached the blastocyst stage, but how it
developed to blastocyst and if there were cell cycle
characteristics that are considered as being unfavorable
in the light of implantation.

Some studies have investigated the potential use of
morphokinetic parameters to predicting the likelihood of
an embryo for being aneuploid. Although this topic is still
under debate, it seems clear that time-lapse is not a
substitute for Preimplantation Genetic Screening (PGS)
but that it can supplement PGS in different ways.

A hot topic in time-lapse is the use of models or
algorithm that may enable to select embryos that fall
within a certain scheme or pattern and can be ranked
according to a morphokinetic score that may then be
linked to the developmental viability of these embryos.
Numerous attempts are currently undertaken in this
respect and this topic will clearly dominate the coming
years. However, already now time-lapse has changed the
way in which embryo culture as well as evaluation and
selection is performed. The ease of being always able to
look on how an embryo developed and what it did at
certain time-points is a relief in the sometimes hectic and
time-pressed IVF routine. Being able to document
continuous embryo development and showcase embryo
characteristics that are suspicious or even clearly out of
the normal range is a new base for education and even
more for the discussion between all parties involved in an
IVF treatment: the patients, the clinicians and the
embryologists. Combined with the newest technologies
in IT and the World Wide Web, time-lapse offers new
possibilities for interaction within and between clinics
and also new business approaches.

For sure time-lapse will not be a stand-alone technique
in the laboratory, but it will very likely constitute the
base for other technologies that give diagnostic insight
into embryo physiology. The future will rely on
combining the most effective means in order to get the
best “picture” of the potential of an embryo. Incubation
of embryos in a controlled environment and under
constant assessment by time-lapse imaging will be one
essential part of this.
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Abstract

Age is strongest predictor of reproductive success. With
increasing maternal age, monthly fertility rates decline and
risk for spontaneous pregnancy loss increases. While we do
not fully understand the underlying biological mechanisms,
this impact is driven by the decline in oocyte numbers, and
perhaps more importantly, the increase in oocyte
aneuploidy. Thus, assessment of ovarian “age” and its
impact on reproduction are critical as we manage patients in
the clinic. This presentation will include information
regarding the assessment of ovarian age, the usefulness of
this information, and how this information impacts patient
care. Additionally, we will discuss newer options for treating
women with low ovarian reserve. We will discuss
stimulation options as well as issues relating to genetic
screening of embryos and the potential for oocyte
“regeneration” through medical and manipulative
techniques. Lastly, we will discuss 3 party reproduction
and its impact on considering family building options for
couples.

Getting Older Women Pregnant
Spontaneous conception - The earliest study to evaluate

ovarian reserve markers and spontaneous conception found
no additive benefit of assessing either AMH or AFC in a
group of patients with unexplained infertility or mild male
factor. Lowered levels of both AMH and AFC have been
associated with increased time to conception in fecundibilty
studies. Where only a single follicle is produced monthly
and thus “response” (oocyte number) does not play a role,
the fertilization and implantation of a single oocyte - hence
“quality” - seems to be reflected by known markers of
oocyte quantity.

Intrauterine Insemination (IUT) - There have been only a

few studies evaluating ovarian reserve markers in [UI
cycles. While limited in number, the studies found no

additive benefit over age. It is not clear if stimulation with
IUI may overcome some of the “subfertility” noted in
spontaneous conception since the number of follicles
produced during stimulation has been shown in all studies
to correlate with successful pregnancy.

The impact of age, alone, is appears to be high for TUI
success perhaps more so than for other treatments. It is not
clear, given the importance of oocyte number (due to high
aneuploidy risk) in older women, that stimulation with
gonadotropins might not have increased this low success
rate. Studies to address this question have been small and
increasingly, the recommendation is to move directly to
IVF for older patients (although it should be remembered
for many of the same reasons - decreased oocyte quantity
and quality - success rates with IVF are also low in women
> 42 years of age utilizing their own eggs).

Assisted Reproductive Technology (ART) - AMH and
AFC serve a primary role in determining stimulation

protocols. This is helpful both in terms of counseling
regarding expectations for oocyte number but also ultimate
pregnancy success - especially as women age and a higher
percentage of retrieved oocytes are genetically
compromised.

As discussed above, age impacts both quantity and
quality of oocytes. And while there is intrinsic variability
in the quantity of oocytes/follicles for any given age,
evidence suggests age is still the strongest predictor of
live birth in ART. As previously discussed, with
increasing age there is an increasing percentage of
genetically abnormal oocytes. Thus, it would potentially
take more oocytes to “identify” one that is normal and
capable of healthy development and delivery. Thus, it is
not illogical to think, especially with increasing age, the
number of oocytes retrievable would play a much greater
role in ultimate pregnancy outcome. And, as both AMH
and AFC predict oocyte number, there is an additive benefit
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to age alone, particularly in older women.
Additional effects of increased maternal age - Regardless

of how conception occurs, the increasing risk for aneuploidy
with increasing age, increases the risk for spontaneous
pregnancy loss. These rates approach 65% in the oldest
women even with ART. The potential benefit of

comprehensive chromosomal screening may be seen most

clearly in a decrease in risk for subsequent pregnancy loss.
Older women are also at increased maternal and neonatal
risk including stillbirth, gestational diabetes, pre-term
delivery and operative delivery.

Importance of mitochondrial function - Older infertility

patients appear to have abnormal mitochondrial activity in
oocytes and reduced production of ATP, which limits
normal oocyte chromosomal disjunction and embryo
development. Without sufficient ATP, the meiotic spindle
may not form properly and altered spindles result in
aneuploidy embryos. In older women, the cumulus oocyte
complex in the primordial follicles is exposed to low levels of
reactive oxygen species produced by mitochondrial
respiration over decades.

Options for treatment include medical enhancement of
mitochondrial function by supplying required coenzymes,
by reducing oxidative stress and by supplementation with
younger, healthier mitochondria. Studies with any of these
options are quite limited but data will be presented. A
thorough understanding of the origin of human aneuploidy
is critical to the expectations for success with any of these
strategies.

In vitro activation - Recent publications have suggested
the ability to develop functional oocytes in women with
primary ovarian insufficiency. The technique of ovarian
fragmentation to inhibit PTEN pathway is still fairly gross
and refinements will be required. A single healthy birth has
resulted (in Japan) utilizing this technology.

Third Party reproduction - Assisted Reproduction has

enabled the separation of genetic and gestational
parenthood. As such, it is possible for a child to have five
“parents” - the two genetic parents (egg/sperm “donor” ),
the “gestational mother”, and the “rearing” parents. While
these options offer the only opportunity for family building
for many individuals and couples, they are questioned and
restricted in many countries - and even individual states in
the U.S. However, availability in many U.S. states,
including California, makes these options available to
international families.

Summary

Increasing maternal age (and perhaps paternal age)
makes chances for conception lower and risk of pregnancy
loss higher. This decline in fertility efficiency is largely due
to the increased risk for oocyte aneuploidy. Biomarkers of
ovarian aging are increasingly being utilized in fertility care,
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and now in the evaluation of normal cycling women prior to
conception attempts. These biomarkers correlate well with
oocyte number but do not correlate well with aneuploidy
risk, the strongest ultimate driver of success. A recent
evidence-based review, from the Society of Obstetricians
and Gynaecologists of Canada, pointed out the highest
success rate for older women occurs with oocyte donation.
While this recommendation may be sound, as clinicians, we
frequently find ourselves faced with counseling and caring
for women who are not yet ready for this choice. We must
continue to improve our ability to identify women at risk for
accelerated ovarian aging and to counsel them
appropriately. Whether new technologies on the horizon
with change the landscape for older women is still unclear.
Whether our abilities to identify these women prospectively
and the new availability for oocyte cryopreservation will “level
the playing field”, and whether this is the direction we
should be moving, remains to be decided.
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Breast cancer is the most common cancer in women.
Currently, more than 13 million cancer survivors are
living in the USA. Among those, breast cancer survivors
are approximately 2.6 million. New regimens and
strategies for cancer therapy resulted in increased cancer
survival rates, especially in breast cancer patients. As a
consequence, fertility is a very important quality of life
issue for cancer survivors who are in reproductive age.

Although breast cancer is treated surgically, adjuvant
chemotherapy and/or hormone therapy are required after
surgery in most cases. Indeed, adjuvant or neo-adjuvant
chemotherapy is partially responsible for improvement in
breast cancer specific survival. However, it is frequently
gonadotoxic and causes loss of fertility (especially with
regimens containing high dose alkylating agents). Most
women in reproductive age desire to preserve fertility,
but frequently they do not receive adequate information
about fertility preservation. Failure to discuss fertility
before cancer treatment can fuel later feelings of grief and
regret. Therefore, it is important to address issues related
to fertility including fertility preservation options prior to
initiating gonadotoxic cancer treatment.

Fertility preservation before cancer treatment is
strongly recommended and ideally, all young cancer
patients in reproductive age should be offered for
consultation. There are several factors to be considered
before fertility preservation which include treatment
regimens (type and dose of chemotherapeutic agents,
number of cycles), age and ovarian reserve, how soon
to start chemotherapy, prognosis of the disease, and
financial issues. Of ovarian reserve markers, AMH and
AFC are more reliable in women with breast cancer.

The main strategies for fertility preservation are
based on assisted reproductive technologies, such as
cryopreservation of embryos or oocytes. Both embryo
and oocyte cryopreservation are well established
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technologies, which require controlled ovarian
stimulation (COS). Gonadotropin, the main agent for
COS, increases the peak estradiol (E,) level and may
accelerate the tumor growth in ER+ breast cancer. To
lower the serum E, levels, use of low dose gonadotropin
in combination with tamoxifen or letrozole has been
attempted with good results. When letrozole plus
gonadotropin is use for COS, recurrence rates of breast
cancer do not appear to increase at 2 years of follow-up.
Another problem with COS in breast cancer patients is a
time factor, as it can delay cancer treatment. It usually
takes for approximately 2 weeks of stimulation before egg
retrieval. However, it can further delay cancer treatment
up to 6 weeks depending on where in the menstrual
cycle the patient presents. To minimize the delay of
cancer treatment, random start COS has been proposed
in cancer patients as a method for urgent fertility
preservation. Contrary to the conventional COS, ovarian
stimulation can be started anytime of the menstrual
cycle with random start COS. Indeed, scientific studies
showed that multiple follicular waves exist not only in
animals but also in humans. Thus, synchronization of
follicular wave emergence to gonadotropin can be done
even during the luteal phase.

Ovarian tissue cryopreservation is another strategy for
fertility preservation, and it may be the only option for
breast cancer patients who need treatment without delay
(such as rapidly growing tumor) or who are unwilling
to undergo ovarian stimulation. Cryopreservation of
ovarian tissue has been successful, although it may need
further optimization. The bigger issue with this option
is how to mature primordial follicles in stored ovarian
tissue when the patient is ready to have a child. At
present, autotransplantation of frozen-thawed tissue is
the only realistic method to restore fertility. To date,
more than 30 healthy babies have been born worldwide



after transplantation of frozen-thawed ovarian tissue to
the orthotopic site except one (which was heterotopic).

In summary, team work between cancer specialists
and fertility specialists is imperative to provide an
appropriate medical care for cancer patients who desire
fertility preservation. Fertility preservation would not
be possible without the emergence of various ART
and cryotechnologies. For women with breast cancer,
oocyte or embryo cryopreservation should be the
first-line option if there is sufficient time for ovarian
stimulation. However, ovarian tissue cryopreservation is
recommended if cancer treatment cannot be delayed or
the safety issue is a concern for women with ER+ tumor.
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545, 1043, 2043 L\ 5 3 FEFHO HE R TR
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WELTFICHT 5. HEEERZRE (LU, FER) I
AL ZMIicx L, ZOJRIRERE Y By E L TR
Hps, ALERE, BORRRER E 2179 2 &iT kY,
Z DR - HEE 2R D RTICIPERBEREAME T L,
ZOFER, EFEENRIDOND L TFRISNDBE, Rt
BRFT DL LT, KEARANOBRICESE, K%
FEIRT- 2 BREN - BRAE - PRIFT D 2 & (BAF, RiE) "B %
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[CEKTHHT, IPFHRAEIRE I & shie. —,

[ U 1986 4F 4 7 AUARTFE Z2 VN T LIRS K1) O R 51l
D3RG I (Rall & Fahy), £0t%%, H 7 2RSS E
H - REOHRICE Y, DWITI9984E, b B A
W & Shic 7 285 D HRE b T 7 ZERAFEDIGHIC
X W AlEE & 7257 (Nagashima & Kuwayama). HART
EENTZOREAHY T ZAMURFEITRE, b FIPF
I & TH D ERR L EH1 25345 5 1 (Kuwayama) ,
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ZAbfRAFE (Cryotech method:Kuwayama, 2012) & L
TR L, HOHARETHTFICLE Y 225 5.

BOREPRAF & 1E, EZ T, M2 £ TORFHRY,

R 2522 bDTHD. +72b b5, Cryotech
method IZfAER S 5 IR BRI+ 1 T AMULRTF DA BT A
ICRIREIC A2 o 72 2 & T, IR CIEERINT2ET 5T
NTOLMEDFRADILZRAF PR & Te o7z,
AN L~V T OIEZERRIRAZ ORI & L TiE, BATR
W72 &R B OTRIEIC X 0 IR RE 20 2 ATREME A
b5 ERE, e, EANERICX VIRt X
DILZERE R 5 T T O LMot R, IR OIp1-17~
HFERTTICEHL TS, ML~V T, Jiried~
v 75 A TOFMMBPERENCSE <, F IR o
BINF-OIVFIREAD A~ v 7 RLIVE 7 R 2Rz 720
HIT A~ DHFEIN T IR & & AT IVC Y — BRI
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At B B IR X VARER & 32 T T2 BB ) VO A D
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BEDREIE L, IVFIBRZB, 2 [HOT 7 ZLii¥ %
FRERL, BAMERS, IRESRR LU Z T 7.

K~ T WAUTBUE, TXTOREZRRFVPABEIC
% L Tsingle port laparoscopy % H W 2 KR EERY 72 GV
ONF ROPB OB, REZFEML TWD. ROz
~OMRBRE LU THRDEOIFRMI 2 RFTE, S8Rl D
DB LHEFLIVM & I oocytes growth 1l & # A4
HET, SOICHRREFREIRFENME 2> TN TS
9. REEINTORFL, S HITEVREsk, FLEr
WPz BB L LI WIVFIRROEH 22§ 57217 T
72<, TTICHAE, EEOBIICEVIERMET LR
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1F2FTEI LR LaL, EP¥lice T
b OHELIA L [FRRIC, & & b ITAEEREDBRE X
T, WEITTEZEMEERS Z LA THY, Zhick
VAR MK T 95 O3 ic &5 < AL TH
5. ZOX 5 AT 20R% 205 30RETEE
T THRED L VWS 2L %, FEAEORMITFRML
TR, ZZPEIX70 ~ 80 L. E DR &k - THEZE
NTL D0, HmAICHASEINE L 72 0 BETIZ30 77
FEICD. TS, oA ECMICE MIIFIX
ILUTHESND Z LW eEEZLND. ZDkD,
INFEITIES & & bICERIWADT D, E, InEIiT
IERREZAIC J 0 et R B (B OBEED ML,
FORER, WERNDMER L &bz EHT2. 20%0E
TIH10% L FORMERTH 223, 305EA14:T15%, 30
IR T, 2% ITIEZRE T ICEREZ T B L,
407 LA TIEAI30% B HRIEIR DB AL 72 5 L #E
EINTWS, AEEBOMEEEITEAZELD D,
&l % DAk DL ) 2 EREICHE T 2 T E L E
W, LaL, AMHRER L~ VI2H1F 5 FSH, LH,
E,ZRET 2 Z Lick Y, Mg, ik 590
TlREZHIET 2 ZEMBFRETH Y, FHETITAEE
BOTHHEICOHNWLATEY, BEKTHL, life-style
choice & U TUNRAEE M FEM LV & 1 AU IP7- 3
ERIRT Dt b Wb, F£i, s & b ICHEET S+
EE, TENEER E S ATERE N A AT 2 EERA
TTHD. MEIC LD HESHEREIRERERICBIT L H
T FZEFRFROBIEY THY, VT mZ I T4 T~

A TAVICEATOERBEZT DI LVNEETHD.

NI X 2 A5l oL E ) £ v b3 5 HES
B, BERAIICHIZE, ISHINo2H 50, HUINEmE O
RIS, i), BRRMOIZEERECTH Y, Ji1#
EOERED LD ITMEMICET N Y T AIZRo>TW
DFEbHD. BRI TNERICE DS RETICH - &

LIREPOENRTEIL, BEE TOBHEERFIC L
DZFEINHRERT TH 5. TBEICKIT 5 kD F57]
PR3 28.91% CTH Y, FEIEL 355 £ TITZAREINIRAE
fFZL TBITE, 10BEDR NN ITHIz>TFET
WWHDLINTIC, EFEERELWNLSEDL LR TE
5. ZOX )t EIC XA EFERT (embryo
self -banking; ESB) 23FR D MERALLE D TFHIC & - T
HETHY, WPETORIETHHEL L TOARTDE
e LRI KIREW/DOLRETHA 9.
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20124F 1 A5 20144F 3 A ETIC e ESMIR B AN BH A

(135[8]) ZXf %L Lic. TETHRETHOR, SFICHEMAKEZEAMAL,
AR HATH £ CICERMFEEZLALREL TS IO IR L.

FRE T RE 72 R HE 38 13 B AR IR A 2 FBE A A B R R R B 3 L A
WAGHE T, MRRERIZ 30 E L. MREK TR, 77—
HNIZZE, BINERIT94.1% Th 7.

[iER]
TEZHREOTHEERIZ60.3%T, ZoHMEHIcEREIF AL

66

TACIHAL D0 R TR = 2R S e, 2ofb+=E
ZHFBME CIXFEPTECREL, RFBE T EERICBELL. EY
Ak, MERM S ORI+ 2BME T TILEY A& 21T, FEBM
TR RICEIHIR OB E-21T o7, Wk OFE Ml X UHE
M BOS DR O T, AREOTERS, EIEBETRETEE, 55N
ARz EHIICHEIT L T2

[#&%R]

HRBHE L, R LICRWT, 8 O SA 3R 58 R
KTF_XToOMERHRE L. AFLEAZBM2ILICRSNT, ff
BT ik & R, %@9%1@ BWTIE, #itk116H HIZ AR
WRAETERL, WENCHEEEBIC L0 RE I Ui, A7 L R
2 LT BT, m%m%fﬂﬁmwaﬁnJAx)@mm:/i747
VADKTICEY, HMi%1IIA i EESNMETL, WIS SET
KRR AR CHEM R R SR STz, 1L %23 0 BT R iy
KU, Wie3WABIC—BIICARSEE L, il iE=a—C15H
R MR BB R SN2 <72, %3 HOREHT R THRRD
EHETEEZRO. PINITEREEITEZ B TR 121E235, [
TR A T 1204853 TH o7z,

(BE]

BT =74 PN ANTTE BEB RSO PR J 075 A
BAES OARERIEGI 2R LTz, b b ~OEERISHO AT Z RS 720
i, JEe FEEEBYICRITES525F — 2 OERLH O
KOOND, LLRBRE, =P EAWcTE BT TV O
FITE M E LTRSS W, FMiFERBOTEH LW L, H
T8 B K OMRIE IR P R = v b e — L3 ITAT 2 RN T
AR EREIR AT LS TWARNZ 0D, HEREDRANHY,
FEBMEETERICIII O RDMANBULETLH L LB X BV,

72 ANIE16.8% THofz. TwETFREZFAH LI BE L FEIL38.5
% (27 ~ 497%) T, HFE IO E G 1%, 305 K44 %, 30 ~ 395%
50.4%, 40m%LL E45.2% Th o7z, ZAIE YK T o 20134F IR A 5
it - AR o0 38.27%, AR B O EI &30 5% K i3.3 %, 30 ~ 395%
54.7%, 40m%LL F41.6% LIZIER%E THh o7, MHREFIFARERL TOY
Be C BRI FE S -1 a1 % 3.4181 (0~ 15[8]) T, 64.4% 3B 3[1H
FTICHRESEEL TV, £, BTSRRI 1.8E(0~9
[) THY, SBEBEEITI FTEOEBAEOEEDOBEHF N —FLL
28.9%T, T4.8%MDEBHE2EHE X TIZHEELT W, Sh - ERM
WAL, EICLIT, 28D 7L —F, 3R (), 4.5% 0%
DT RANA R, 5 W (BAH), 6.mm, 7./ FICONWT, Tho
7o, TV —hiA LY, 95.3% B3 REE EOFHBFITD DT otz
F&L, 92.9%A58% LOBINLME TELLEIZLTW . FEF]
LN EEE L 7eDiE86.6% ThH -7z,

[(BZ]

FANCEA T2 EMAMIC LY, MRS E TIXEE O FIN =
FEICRITD Bk O G OoRLEFE LT HEETE, RBEIOSLTT —
ZEWEL, HEYREEE A L—RIITIZENTEZ, 90% L Lo
BEPEELOFRARGPILTL, MBTERLEZELTNWDSZE X
VICEZHREIRE CTOEMOBMALHEL, BHEDORLSLLEME
HBOBRL D DRERIBHDOZLLTHIRE THY, SOk L TR T
WSHBEEHDEEZLND. TORDICIRER T, HICEHICK
FOFBRBEATEDLD, HRAIZRICBITILT—2ONE, 5o
E R LD T2 DI R R BN MR R OBES R IR TH 2.



P7 EZIOVESHBIBEERDKEICS
ABDEEICDONT

RaEB L3R, #8757 SR, Al FUER, A A, +73 BT,
LI B, #&75 SiEl, KiE RA), M4 BE, A BicT,
B0 BERX, 1EE HR

HYqAXIU=y Y

(B8]

BRERICET Ve BRERINTS 2 LT, RS L2 &2
WG EH TS (Bontekoe et al, 2010). #Z°T, ARIFE~IE, 7LV
u AR EDHBRIRE, TV BREEATORNVEERE O #%
DR L IR AR T OW TR L 72D THE 5.

(73]

20134 6 A~ 10 NTERINZATVARRENC [R5 b Tc IR BRFEE S,

S0MEBI ARG L LT, FRIFRFICE b NIZINZ, BIZ0~1, 1~6HHE
T Origio tE:Universal IVF & Life Global tI: global medium (1% HSA)
EMVTHELIHE CUFIESAR) LHIEO0~1, 1~2, 2~6HHZE
T Origio #: Sequential Fert(0.5% HSA) & Sequential Cleav(E7 /L=
VIR X 100.5% HSA) B LU Sequential Blast( b 7/ v U RIS L 1N0.5%
HSA) ZHWTEER LI (LU EHERD O 2 BHCH T Tad & T o7,
BMETEBE, 2R, 28R, 2R RamE, BRI AER,

P-8 RBRFREBIREBOAIL-FVRE
DIEBEICDWT DS

@i SKD, T ED, @h EE), =I5 R,
e A ﬂu BR. BE EY, LU0 e
Al mED, fBn gm) ’ '

1) BIAARIYZw Y
2) S AATOY I b

(E#]
RIET QAN =T JRE, BFIRES LU T E8) % L EOMBY

b DT L NESNEPHIRE STV S (Sheikh ef al 2007). LAL,

HAN BV BT DAEHE IV =F o PR LRSI A AL & O BE 2 R U iRat
Lic i3z, 22°C, SEELE, BRIV =F  REOHIE
ATV, R FIRE R L ONEE)R & OB R R Lo THRET 5.

[753%]

201345 A~T7HE CIRBMARITS K22 L BE DS BLREICH
BEBZ6IFZNRELZ. 256961 WHO IR~ =aT /L4
AT, ARE(n=25) s IEWIBIKR, BHEE(n=17) ;228 Tk O I8
7320X10°/mL K1), CEE (n=3) ;4 72 /) JE (R EBK 75350 %
i), DBE(n=16) ;ZHF 2 ONE T IPEBREH-SCHE) , Eff(n=9);

MRS TE RS IR T2 78072y O SERICH T TRET L 72, K,

—20CIZTHFERFELREICH L2, BREIV=FUBEX, TV
NHN=F v T 2ATF 5 =BT T IV =F o & EEHRICHEEL
Teth, BB TR R G E AWR G EIC Ko TEL 2.

BRI U e, &DIT, WSR2 51T L 7 498
WTLIAB IR 2 RET L 7.

[#&R]

ZHER, DEIR, HEHRRE, WRERBER, RBIOHEER
ICRW MBS B 133BoRbofz. DHBERTITA =2
Who o, ERBICEBWTE 2D EmZ BT,

e70 B FERE EHH

ZHEE (%) 759 (245/323) 73.0 (222/304)
PEIZE (%) 88.6 (217/245) 87.4 (194/222)
DEIMARIFIEER"" (%) 539 (117/217) 495 (96/194)
ragRasE=R (%) [Day5] 530 (115/217)  51.5 (100/194)
BAFFRER "> (%) 496 (57/115) 51.0 (51/100)
DIEREIEER (%) 333 (8/24) 583 (14/24)

B EIR [Veeck 548 RO 2 HHICTAMMZ L — R 1, 28 X U5/ LL 1
DI —F1~3]
*2 B (Gardner 202 L — R 3BB 2L k)

(Z=]

ABREFTIE, RFALETRTOHEBIZBWTERZITRD o7
2, eTAnUBEREBREAVWCERLRE, EEEEERE
B U DB ERSEWEICH o7, ZORERPL, ETva g
EHAERKICTRERRT5ZLT, RO quality 3@ £S5 EEHES
RO R GEZ (7] LS LREEME A RIS Tz,

[#ER]

BN =F B (CEEE+SD) 1%, ARES74.8+276.4uM, BEE
326.1£176.4uM, CHE498.4+279.7uM, DH#£398.7+224.6uM, E
#£286.0£149.6 uM L7020, ARELILEIL, BEE, D, BXUEMT,
HREICAIRL g0z,

i, BANV=FURER, BHRESICEME FRELOMIC
IEDOFR (R=0.443 & R=0.424) @iz, —J5, EHHRITR V=T
VIREE L ORNCFIBIBAFRIZFR D A8 hr o7z,

(E%]

AR IR SR L LB U Z S 10E, ZH 1 - BT EER LUV
HFREAFEOBIKRTIE, BIEIV =TV EENMET T2 LRE S
iz, Fiz, BV =T BB TRERIOERR TEELD
MICIZEDHBNREIETS ZERBENT. 5%1%, IL=Fr%
PTVANELTEINT2 ZE TRIRFTROUGERR OGN D0 E 5D
B LTV FPETH 5.

*1 BRABACHERAIL=F VEE
FRAIVZF VBE £ SD (uM)
574.8 £ 276.4°
326.1 +176.4°
498.4 £ 279.7

A EERER (n=25)
B ZRFE (n=17)
CHTENE (b= 3)

D ZHFIE - BTFENE
(n=16)

E #I5FHE (n=9) 286.0 + 149.6°
(a,b p<0.005) (a,c p<0.05) (a,d p<0.001)

398.7 + 224.6°
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RKAY—tvvay

ICSI B DRFRZREIEZREERIC
wETHOh

ARH X, fBK T, bk /5t S8 =B, B #5F
RANINE, MEkEs FUER SRR, KEFIEE
B2 e, N\ R, VB KUdr, T MBI, it B,
Mk A, 1L B, %5 BT &/ AN Bic, IS [EE,
$7E SSho T, ARER SEifE, R I5E, KN 22—, ik RrSe
ZKEM Fah, P B, XH HIE

BELF (- XEZEBRE U=y FEALT - BT U=y Y

% B AR

P-9

(E]:5))

BAEDARTICRWT, ICSHIEL Tdebaniifli T 525, 1CST
13 ETZRELMITHHEMTH D20, ZDHOZTIECIEEILINF
DEICKRELEAINDEEZLND, LILERD, ICSI %5
I TR TOFEEOEE TH 21T Tidel, BARPRERE DNBIES
NICSIH DO F AR SR IERINALND. Yz T e
FEIZOVWTICSIFFOa A ML THELTWS, 22T, SllFkxix
ICST DI REIISZ SRS R BT 2 O DT A AT o Tz,

[HEBLUHE]

%41 20134 1 A~ 12 51T ICSI 21T L 72 1,5785iE 512,780 & 114,239
AL L, ICSIKFDYRF B L SZRERERICOVWTORBEZF~T. S R5E
FIX2PNEE 1PNEE NFEE >2PNEE, 4%, Degeneration(Deg)

BT T 7o, S RIFENT Oxt 5 L LT HE 2% 13 Centrally Located
Cytoplasmic Granularity (CLCG), Smooth Emdoplasmic
Reticulum Clusters (sERC), /M (vesicle), RFFV, By, #ifa
EALHE, WO, zonaBdiE, PBRJE, PVSIAV, PVSWIMMH
DOIEAE L.

[(BREER]

20134F FEIT 31T % Bt O ICSI A A (X 2PN 1 81.3%, 1PN :2.6%,
NF :5.6%, >2PN:4.1%, %#/:0.3%, Deg:6.2%TdHY, 2ED
46.9%ICTEREEF BR LNz, Eio, WREEOGE TR L I
ToE, WREREEDEWEED 2PN RPE BICE 272 (T4.1% vs 87.7%
P<0.05). ZOIEnD, T ORRBREEITZHERICEELLIETT
LAVRENT, BZAERERITRITS ICSIFOIFIERE 26 3554 % fif
Bri7efE s, 2PN:42.7%, 1PN:62.4%, NF:54.7%, >2PN:
64.5%, 53%1:93.0%, Deg:T4.5%Th-olz. ZOI LD, KicHEl
R Deg L7205 JIFITIL ICSIRFITAT S D FERER R B3RLH DD DAL
ZEMITRENT. FTr, BINTIERED SR RGE L T LTRSS, vesicle
RO, MFE R, WO, PBEE, REEMH Y D 2PN HEAT0%
Kili L KR TH 2 Z LD h o7 (B1). FRITIEIFVICRITS 2PN ik
44.9% LK<, 41.7%EEVWEISETDeg D ZEBRENTE. —H T,
CLCG=°sERC, £\, zonaFHHEIZ2PNRIZIZHEV HLEL 2N &N
RENTe., K SRERERITRBIT DA I T RE DS & AT LIRS R:, 531
IZ7 DR ITIERE BT Td 5 sERCOM I E HLAE, PBESE, PVSJAW
OBENENWZ EARENT(B2). Fiz, SERCODEIRITLE%ER
TRV, 3ENCISITE SERC DB EREWZ &b, EIE R B/ T
oI EPHRIND. SENIZIEEROALDMENT Tholeled, 51
LEERCYR BRI & D TURE R OBSE 2R DL ER D D,

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

2PN

W EELL
I iARRE RN

Il CLCG
| WU

1PN

Il sERC
zona &

NF

M vesicle
PB &

>2PN

| EEV
PVS ALY

m 2
D V)

Deg

B

BN FREDZIERE

70%

60%

50%

40%

30%

20%

10%

0%
2PN

m EFEaL
o ARRREEME

W CLCG
[ e)

1PN

Il SERC
zona BE

NF

M vesicle
PB &

>2PN

m EBV
PVS AW

2E

m EFv
TS V)

Deg

X2
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P-10 BR{fRRRD (R EZEEUT-HE5S5
BERFICHITAEIY ICSI DR
vwhwroJo-—F

215, AL E THEES, s En, IUT EE

WFL7Fs=27)=v?

(E]:5)

GRAEABNE DR ML 1L = ICSI % DR -1 A PRI B A 3 3
HDLIOTHY, IR EOBIZ ST 133X 100 % D AETFH
o TOBEMBMEL, kL LB LT A RE KO TS F
UHBBRLTWD ZERTRIESND. £z, TI/FUEEINTHY, %
OEA—EAED DWEIATITIZRFER S 5 Z i bhr> TN 5,

AT, 77T OES P ES I ORI RIET

REL, [F—IiTNORRDEGHNC T D IR0 E O REEZ i~

ZLT, IR OMETH 2N FITx LT, Aol mRIc &S HLn
=Y ICSIZ2MifTL, IiFAAFRis L OEE R EMmET L.

[75%]
ARBFFEIC I3 1T 2 FEHE MILIRF O F 3 LUK TOE =Y ICSID
WHE, BERBEOLEICTbh., BMEEL, IHaBEOMmEE
(SERIFALH & 08 E T) DI FERICHT2EIGLE L TERS .
Bl 77 F 0BRSS - HESLBEMEE L OBRIZ, VAT
VB (HAME) HEWET Y AT TX ) 54 R (IEEEE) ©
WLERRT% T, (A — IR F PN O[] — 0T 2 S0 U IS fi 8 FEE 2 b i
THZ LTI L7z,

RS2 R EORTEMEE, F—I0TAORRLIEMEZML, =
U5 DRI EE IO W AR BRI 2 ATV AT L 72.

a3 EERIZRWT, R EN75%AK0M (Low stretchiness) TE'T

P11 EFSREHHEORRFBIZEICH T
SRAVRUPRBTIOFIT4SKY

FNTUTREZXRELE(LETES

KU BR, BF B, L S5, K5 EZ, & X,
HEIER & &E HE &R

VFEAE Y=Y

(E]:5))

Wt 4 A= 58 e C dp 2 PR AN V5% R TR 7 R IR - 3 G JE A
DD, FOBWBETIMa YR T7T (M) BEZERBREINS.
Hela flfa TIXAMEERKR Z A LT MtBIBEIT5. LaL, IR T
OMt DAL B EZ N L TODPIIARATH S, AFFETIEE
I GBREA AL 23 BREAIR I £ CTHEAT T2 o Mt Bii& 2 B b2 icL, 7
7 F v L OBEMEZ AT

(xR &EFHE]

AV Tr—bRNartr ok, ICSIKHTREIA TS 7 I0 Rk
1628 & ff L 7z. Mt B8 : JF R A2 238 & MitoTracker Orange
Yt %155 [EIRR CA0RE IR L, RERERY 72 Mt DR E LB & 157z,
Z O, IIEEHIAE o 7R i w1 R 1A Mt 5 AR EI & % GVBD

Aif£1202 CTEHAIL 7z, FHidAE 7 BMEE (TEM) ZHW TGV © 141,

GVBD-Telophase I(TI) : 15f#, 2% r& b8 (M) : 6 @D
Mt oAbk 2 B 5% Lic., A #& & o BIE Y - 10418 (GV : 471,
GVBD-TIL: 51, MI : 6f#l) THREWEHGEEIT, Mt EHM/NE,
Mt 77 F U ORTEELBE L. PR TOM AR E 7 72

VrIVADEARNCER i SIRFICBWT, ZOEE1RED

TR 1% AL 7= (Single injection) J8-1-% Low/Single &,
ZHUSHLUT, 1RIAOZEHTHEF 2 AR Il 2R AT

IRAA R IE D 3 IR L AL DR T 2 AL 72 (Re-
injection) JFF-% Low/Re L L7z, Fic, MR EEDT5%LL
|- (High stretchiness) &V T/ LA IV ZEfFEEAL,  1[EIH

DZERITHRE -2 AL 72801 % High/Single #£ & L7z, L3038
Mo, IPFAEFRBSIOERZHERE LR L.

[#ER]

Ml RERER VAN BABICEIVARICE ML
(51-100% , p<0.01), P¥ATF¥/ I MR IV A EIZ
KT L7z (48—13% , p<0.01).

Wt 2 [ I TN DR DENIC R DM E Y, AR AR
BIfZ (7=0.20, p=0.11) IXFBDBNAD ST,

3 L HRRICBWT, Low/Re BEOIITATFR I LOERZHE (94
BLU83%) L, Low/Single#f (59FBL1V46%) LV bHE
(p<0.01) IZE< 2ot

[(BZ]

ANBWICEI LT 7T OES — B EAICTREMEEMKEN T
HoleZnh, NTFREBOTZF OB, TPHHNELIE D @R E
WEDTLERDLIOTHDL I LRfERIN. Eiz, HHTREZL
LU, IR O MR LEOIRF-& L COME Tide < JRFT 72
SDOTHY, F—I0FPNOIRRDEAL TILEMEENRR R LN
LT oTe.

ZOXO IR O E 2 ZE L, IR A ME TS 200 Ic v
T, BB EZRLUICEAL D O AL B, SRS LY F
ERTHEAZRADLZLET, ExVICSIEOINTAFRBIOEHZ
BRIIKNIFEICHESND Z LRI,

F—TRb B LTc. Mte T2 F L OBENE < v X GIREHIE T Mt
BRRICT 7 FUBEEL TV DRIV RENT.. 22T, AHIZET
(Z0.1pg/mL O HA b4 F 2 B(CB) ZIRMLTIA TA A=V T &
v, Mt SHEEIGZELE R

[#&R]

Mt #fE : GVBD 12043 (76.3%) 725 GVBD 141204 TRAIMIC Mt
A E BN (89.3%, p<0.01). F7z, TEMOBEHRELY,
80% (11/14) @ GV HIFRREHMIAE THIFER T2 Mt BIFTEL 720> o 72 23,
GVBD LA TIEMI B NIC ) — 12 L T2 (100% ¢ 21/21) . Aifa
B L OBIEME ¢ A E I O EIT IO INE O RTERE A B L 7.
—HTT 7 F MR EEICEbL BT, MBI REL TV, &
NP REAIAE CIEMAR B # & Mt & OSLREITRD bR oTz, FE
ETHLTA TA A=V Z LRI, GV H THIBLR T o Mt 23072 E
% $0%%(83% 1 39/47), GVBD-TIS°MI Tl Z DI/ < 2257
(GVBD-T1:16% (8/51), MIL: 0% (0/6)). 7z, GVHTIEMt
DY FTAR =TGR BRI AT D3 (58 % * 28/48), GVBD # MILHi~&
AT IO, V<2572 (GVBD-TI: 25% (13/51), MII:
17% (1/6)). MtL77F  OfEM : CBHRMX TIX, GVBDHRHI120
73 (67.2%) 7>5 GVBD #1200 253 T Mt A HEO#EINLED b
7203572 (62.0%) .

(Z=]

GVBD HTO YA LTI, ML T2 Mt DR WA FTEL,
S P Mt L7 727 — 2 R L Tz, GVBDIZEE, Mt 23l
R FICRIBICBIL, 772X — bR REI . —F, TI7FrD
BEZMAETDLLICEY, GVBD®%OMt A OB RH L7
MPolzZ b, IR ORI BITD Mt i ~D GRS T,
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RKAY—tvvay

P12 HL—KRRIICHI=2ERREEISIED
BRI

A MRSE, it ¥a==, LM 62, Sk |mic, BF 3bE,
£ BB, 5515 HfE, IS 1Nk, M| BB, il R T
SH

FHLTA—X7UZy 7 ARTE> %2 —

(B#)

ITAE, ZIRITYRBA IR BAFIREIR O T O — R Il AR 23 ot &
WIIREABGON 2L OWMER DD, UL, @Flm-CHE R m E— R
JBBAEZAT > TOIEIRICEL W IE AR PIEH 1L, SRIVECC R AR
HBDIRNGE DL, ZORDIBRITERTHIEbH. K, R
a2 (8 RED WL IR I B — R AR AT e~ T O EFITR o523,
ZRAREINEETE T, FEHYAZTE<RD. 22T B-RE
BAREDRHK L LT 2 BB O a7 L — FRNC LBdRET L Te.

[753%]
20124F 1 H~ 20144F 3 HIZ Blasto3Lh O BB AEIR B 21T - 7
35/ LA L E T I AERI AL BRI H LA ESERI 2t S & U, IRAR A 1 4#

FERE : A1THEGISSSEH (A ), MR 2 [ERAE © SSAEFI69EH (BHE),
Day35r EIWR & R i o 2 By BN R : SATEBI105/E 3 (CRE) 12R VT,

g f > 7' L — Fjll [Gardner 4348 : Blasto3BBLL L, 3BBAKlii], C
BCONWTIHESBIZHEIRD 7 L — R B [C-g : BIFIR(good), C-p:
REE (poor) ] IZ73 E LEE R BGE 2 LAt LT, 7ed8, BRIAFIRIZ6
TR EAR LA E 23D Veeck 7348 G284 E L7z,

[fER]

BAEEYEEENL, ABEST.50, BRES7T.45%, CHESS.8HET, CHEMA,

BRECHANERICE D -7 (P<0.05). FHBAEREEIT ARE2.4H], B

P13 RRUFASIAFH SZHREBHEEICSH 1Y
SRR ERSRAREMAT A b
SYF—IELDRREICHTSD
B RRC R DR

A EF), SHE BT, vH By, B EN.

TR EHE, T A

1) VFRRRZ U=y
2) NFEAIEI U=y

(B#9]

WhETIE, ART OBIRAL D —D2 L L TRUAIVERI 32 IR 1L
(IVM-IVF) ORICRY A TNS, ZOJ ETIRIEARRIZIN
B EBEL LW, ZEMEINEERE(PCOS) DEHITE
1% 9P BB RREOE B RO [BEICE S TH Y, IRER KB EIE O
THARVARIRIC DR BDA) Yy M5, EleFhixlt, PCOSEH
LIS DR HEARIEIC R LT Hi72 725 IRk L L CIVM-IVFE 247 5T
W5, LrL, ZOMIRSEIIHIE AR BRI L MR T
HY, SHROILRIUEBDLETHLEEZILND.

M= 252 A — U E (EfH) R R ETOREREETHY, £
ARG T B WTITERINRIE R EDF 2 ERER>T VDR, I
ORI L LAz ShTwniawn., 2ok, JIEREIC
BIFD IR & EAEOBIRAS, IVM-IVFIZ BT 20K ik 1 2§
HEBILOWTRHLIcOTHETS.

70

RE4.5], CRES.SIEIT, ABENB, CREUCHAFEICLRP -7 (P
0.05). A®E, BE:, CHEZNZNOMIRFIL38.6%, 47.8%, 25.7%
T, CHEIZA, BEEICHNHBICTE D 272 (P<0.05). it # F ik
21.8%, 30.3%, 48.1%T, CHPABICHNEEICE» >k (PL
0.005). ZA%131.8%. 30.3%. 3.7%T, BEEAA, CHICHANH
BlcE P27 (P<0.01). 7L —KRBITIE, 3BBLLEOARE BE
C-ght, C-pHEEN TN DITHEHIT44.2%, 52.7%. 41.2%, 25.6%TC,
C-pHENA, BEICHAGEITEL -7 (P<0.05). FHERIT21.4%,
20.7%, 85.7%, 27.3%T, C-gHEN A, B, C-pREICH_FRICE P>
72(P<0.05). ZHE=I31.6%, 27.6%, 0%, 0%T, BEEMSARIC
HAREFEICHEP272(P<0.005). 3BBARMOAR, B, C-git,
C-pBEENZNOILIRFERIL, 22.1%. 28.6%. 30.8%. 15.6%THE
IO LNRP o, WERIT24.2%, 100%, 25.0%, 60.0%T,
BEEAA, C-gRHCHANFEICEDP -2 (P<0.05). ZHHEIL3.0%,
50.0%, 25.0%, 0%T, BN A BRICHAF RICE 272 (P <0.005).

(E=]

2 BB REDIEIRRIL, IR LERAE, IRAER 2 (AR I
K<, WMERITEL A>TV, Ei, ZMBIIRBEN 2 @B
Bl LERAE, 2BBEBREIC AR o T, L —Kjlick
3oL, WER3BBU EOIIERIE, Day3RAFIRZ V2 2 BefE
EEAEOS A, WEIR2EBHEE FEOREIELNTND. LL,
Day3REWRZ Az 2 BRI B D5 A, IHIRKSMEL, Zhidst
BEB OV FRBPENZ L NE B LTV DFREMER D D, FERIT,
Day3RAFiR & V72 2 BEBEIR AR T @<, SAUTARIRBI O 1 i
DHEHEWOSERDO —~DEEZ LD, £z, i 3BB A
OIEIRFRTY, Day3REFREZAVE 2 BREIRBAE OS54, IR 2
ARHE L A OB ELN TV, ZRLORHE LY, Day3B IR
LHAEDEDZLTIRERZ L — FICE b LTI 2 EB L R
LOMBRE/ELNDIZLND, H—REMBHEO KK L LT Day3
BEAFIR A W 2 BREIR AR 2 RIRL CTH TV o T RWA LB 2 5.
LSBT LVEFREECLRF LTV E .

(xR EAE]

20074E 1 H)2 5 20134F 8 A O MIIC IVM-IVF & HE1T L 72 395 LA T
1425EBI250 Mt G L Uiz, BRI R ARIMB A A3 8 mm M LICiE#EL
TeRESCHREL 2. RBIZhCG % 10,000 475 L <IZGnRH 7 2=2
PG L, 36MEREIRICERINB L O EAEDOMEZITo72. £z, £IF
PEREO FENBFEIESSmm LA ETH BB EL, Smm KiHD%
BB E L CRIEIc CaREfEE L. IMEMEIZ3AEIC
assisted hatching Z {71177z, BRIPRERFOF DR EWIla L
WIZKEWIIIEOBERDOFEEZF L 8mm LA E11mm Al 2 A B,
1lmm P E13mm Kii5 2 BRI 1T 72, EHIC A BETIZERING H Il
TE L7z ELfl 43 75pg/mL A il & a B, 75pg/mL P _E140pg/mL A i &
b#f, 140pg/mL YL E& cBEL L, BEE TIXEf#2%90pg/mL Aiiii & d B,
90pg/mL MA E200pg/mL Ajifi % e #, 200pg/mL A E&{FEEL, &
BECRITOERINE, RAE, 2R, HHEBEICIS W TIZERE,
IR ¥ B RICONWTENEAVLEAR T L7,

[#&R]

BRINEUE A-a BES. 75718 - A-c BES.7+6.2(EIC b~ A-b #£13.2£9.9
(p<0.05), FHEHRIEIB-dBE0% * B-f5.6%IC -~ B-e #£44.4% (p<
0.01), ETF ¥ t/LFiLA-bEE10.5%IC N A-a B£38.7% - A-c B
47.1% (p<0.05), B-d#£13.0%ICH~_B-f#£47.1% (p<0.01) BNHE
CEWER LR olz. ZOMOIBEICITEERZETRD b o7,

(B=]

IVM-IVF (31T 2 RIS O it 72 U2 & EMEDBIfRIL, IRiaf
A8~ 11mm TH AL E,EA 75 ~ 140pg/mL, 11~ 13mm ThiviL
90 ~ 200pg/mLTIVM-IVF ET 47 2 (XIPfa%E OH e feiE b
20, BWERBEREOND LRI,



P14 REIABOXRICERZRRKIVHE
FEMEE ART fEHI - 15 @D
RIIFHDSDER

THEX, MBI, AHT, BIRE, &
R BFY, A R, IR EA), bR AR, 45 782,
WO #9972, SH A, BE =i, Wl 8, X5 55°,
IR, MR BEA®, R EEE®, O ER”

1) BAEHRAR S AERER > 5 —

2) BEMRRE ERAR

(B#)

LTI 2 —THEMEL 7270 % LA Lo 15 WIREE FIRHER] T2 R
ZFTERY, ZOIZEAEDBFWE LIEUNOIEIRSITH 555, Fic
R B OBBRHIRZ6 ZET2EMADBE R SND. SRIOHET
W, Tt 2 4R A R R IR BRSLIC o e BB IE B O ART R 2 85 L,
H 0BG EIToI.

[5E#1]

VIR, RERIET2HEL EORILIEL 3D ATH ORBREFL,
rASRM 7 JATV # & 22 W U 72 iR 99 3 7= N RRE 0 Rl 1 L[|l oD
ATH Z & C2EMIC 15RIORIPF N 2 FhE L7z, FEIRRRSLIZ 15EIH O

FRIPFIRROAT, ORI U LY TRELZ 57

5 EYIBIRE D E BTN L7 o7z, 2B o F g0 Hf)
Wik LTIE, FSH/hMG BB FI S 2\ 2555134, 4 D dose T

P15 SRERIESERZ130um 1I EOSIF

I Giant oocyte IFDH
—{ilREERAEEHERERE
[CEDERE—

IR EER, oK B8, Uil i, V8 K Udr, BFE Kic T
=M R, BN EE ReI L I ES PR,
B RR, KFF SR, 8 e, AH HEX, T ik,
it BBk, MER KA, el B, 8 TF, RS =i,
HIR UBH, SRR FRRSE, AT F—, F6il #3b, PIe R,
%M FIE

BELT—ZBITU=yy BELF (- XEEERRIY =y 7

5 AR AR

(B8]

bR IRERA 120w mAlitc, £ OMABEERIL100 pm Al e S
U % 23 (Combelles et al., 2002 ), 100um L EDE KI (LA TF
giant oocyte: GO) BERIILD ZLD3B 5. GO LD 2L G
Gz 5720 MIL- ML TR O $EEK 7S, germinal vesicle
(GV) HITIIEED GVRFERSN, YafEREORK L) Yk
TIFERIBICERS 21T, LirL, GO %5142 I E EeE D
HEHIFEL 2. Z22TGOIEE R MILEYIT (100 pm) OFIL3FET
b5 Lo (Balakier et al, 2002) £V, ARMRFTIL130um Ll %
GODEEARIHEL LTz, ZLT, ZOREENGODHEHYELLT
HFHTH L BEETo7.

[HRBKLUAHE]

YT 20144F 1 H~ 5 A CHREIIN AT K0 IR & AT o 7o B
1,320441,447 I CER B S VIR 19,9748 &t G L L, BIFREF T Cil
HOMIEIIIF-L0 R EWIRF 232, Ml EERE 21TV 130 um
LAY ARt Gl Uie, fRATIFERIE Y R JUE R A - 3B

Tuv A —VRLER MBSV FSH/hMG 7L, a7 aka—
R, BIICE->TUIGnRHA 7 VA I =X 2 BB ML, #]
TASBRIT FUTERINEI IS U 72 3PP BT IR RS T, 2% &
DAVEEREIITZ572b oo, MIIREIL3M@E32EM, 2@ 4 EH,
VEA6JEH, OIS, BRIEICOWTIE, 2[EEOERIIE
ICIVEICTZBINNEL N 722 b HY, TDHICSI TEmSH
TEfz, LaL, 15EIHOBRINFEHCHEONZ EOIIFIZH L TIVE %
Ehi L7k, BIEEBDICE-T. ZOFEW TiElate start HMG 12T
ARAMOAHFNHEATV, He%O2AMOFSH/hMG X ASE G TR R
D600 TU/AE7eoTz. 15EIOBINFAHI T, REH20M80 MIIITHLT,
16fEADZIEIF(HH UEILIPN) BEFHAL, FA LT T ABE 2 & TR
WCESTZDIZ6ME,/ 6T, Wb £ 5 ERBRHIE 7.

(EB%]

AIEFITIE, b eb EINR PR EE MK 75 WIEAE DI~ D 8%
DRI OB CREICER TERWIE L FELZ LRSS, 2ok
WIEF IR OB DEELTEMLTY, ZARZ2FHEigpE ]
BT L THICER G Th oz, 2 THRRNICELEELZOI,
B CORINELLE TE LA 72 B O [E] 43 o ERIPE A
WFLDENI X RIEENPEDIRA IR, ZALT T ABEREDOT
7 VAR Y=L EDTHRICHE R 21TV, KEIDO A T71ic>
RIFTWolc VRS EEXS. 2L, ICSIICEEmWZRERE
M T2 DT ERLZZELTELNEZEVEIZD D
DO, ZREILTH—ES BRI REAERPHEONRP ol Z LT
BThD., ERMmTEDDI, Ty T —MREFFERE LI DPLEL
POATEICHLTIVEZ LD Z<EBLTWAIE, KPR WEIIF
ik TRIBE BTV b LivR .,

HaEO2ROER) BRI REREEITol. Bl AEYRE
(2130 um LA LD IR & Fied G (cIVF i TERAZ R T -7 MII
HIINF n=4) 1T LTHT o7z, S e P i Ye (i 2 58k 5
% Anti-dimethyl-Histone H3Lys9 (Millipore), 33X US4 % 78
#% 3% Monoclonal Anti-a-Tubulin antibody produced in mouse
(SIGMA) ZfiffiLTz. &7c, BYBITIIDAPIZMEM LT, Yetarh
REMEEEBIOGV LD 38, AR WEEEEZIIGVE: 2), B
FEGHIEMRETIIGVER © 1), CREGRHEEEBEIIGVE : 0) I
SHELT. 6T, HfERRERO RS ZEGHNTY 7 NTRIEL,
FHSEAR RIS L UTRE IR 225 St L ik L 7e.

[#&R]

TRt IR, ARERINER P OIRMII B B 130 wm LA IR o> BB BE
130.25% (25/9974) TH o7z, EEOHPERERIT, MALE3134.0 ~
155.8um (L E143.0um), FBWH % & LA O EE18143.2 ~
293.5 um (LI E205.25um) Th -7z, GO & LTERL 72 2508,
BERE LTV AR VR BB THEZEAFAT L 72 9 B MIT 1 6 18, MIH1 2 @,
GVHILETHY, SR ro AR5/ 9 (MO n=3, MI;n=
1 GV:in=1), BE2/9(MII:n=2), C#2/9MI:n=1, MI:
n=1 ) I LIz, #H#EEORERRITAFIT.58 ~12.12um(F
#99.85um), BREEB2MELH15.15umTHY, BRHEOIRIEHE R TR
B CF510.23 pm) 126 LI 148G TH o Tz,

[(BE]

ApFF LY MI, ML GV O Tl B E£130 um LA EOJIF
NERSNT. 2055, ARITHEEBIOGV B2 HEfMERI N
DGO THhDHEEZLNT. —7F, GO OFERILER D 215LA_EFH
R ik 28425 &\ 9 #H & (Rosenbuch ef al., 2002) XV, #j#EK
BE LA 72 239 A RO R BEDFILEE T -7 BEHT OB ERT O
BER T 2D R NE AL LRI R Sz, Ko, AR
Mt O FHER T 725901 0P HL FIZ GO TH HAlfetEAvRIE Sz,
LAL, $EEEDHER SN RVEITIGO TH 50l T& 41130 um LL
E1% GO DML L LTIliE TE b o7z,

71



RKAY—tvvay

BB LT
P-16 fEFRAREFEULTODEARRER o covromemiciveem, 2hsomesLr,
?U?ﬁﬂ”ye 3) LCN2# > R B 2Tl T O RS R 21T, T IREAGE
EHER LI,
B AR _—

FRAFBEEREARN MEBEERIIER
WP A = 7 2 DYRENTHEE LTS F T, MR T 7 b O F R RS

GP17 v h =R XV EOHEHNKZEH, Len2 /v 7 TR~ A

(B8] TIEZOZLREEE TP LT,

AT ORE 1%, BRI 22 Bl 2 R COE e i ie & 8 Len2 (3ME 2R T2 XY VIEHD — DO ThETH AT 7 F ¥
BFH0, HEASEENTOFMARS T AD =X AT Do TN, NxZ)—NT I (PE) LEERES TS LIRIEFERICT 7 b OFRER A
T iZL M, MEAREENTRE FRAZHFETLIHRTFLLTIALY 2 FHEL. FZORIGERPKATERICKFLTWSAS, PI3-K, Raf-
(Lipocalin2: Len2) R L 72D THAA T 5. MAPK, Fr¥ YU VBLICIHEELTW RN ERbroTk.,
[MBRBLUHE] (B=]

1) EGFP-GPI "oy AV x=y i~ AL Len2 /v 7 7 U M~ INHOFERIY, WHEHBWIIT VT I BN TR ARHEA

ABEI QR Len2 AV R~ A% ZBLL, IIENITIIT DR 1Bk H=AREIMZT, b — DO TRARBEPFETLI L AR L.

LCN2(+): normal state

protein
tyrosine

e — 2> DhOSphgfy'atlon >

modulation of

Raf-MAPK
PaEy cholester ol Acrosome reaction
efflux 7;
binding lipid raft
to e O —> .
saturated acyl-PE ERPEER
LCN2(-): alternative state
protein
tyrosine

A phosphorylation
albumin &

modulation of
Raf-MAPK

iy cholester ol Acrosome reaction
efflux
oo bmdme o pidraft ‘
saturated acyl-PE reorganization

B
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P17 BFFEENESUoEESEONE

JiR &l K SR, S8 &8 B T kA2
L &, Ik B B KRR, KB AL B2 i
ANH X IR R IVB KUdy, T B0, it BRX,
Ik AH, Bl Be, 58 T & /K Bic, IS EE,
FE ST, IS =g, AR IEHE AT F— mRRSE
S Fah, TEERE, A RE

BELF (- XZEBREI U=y 7 FEALT— KB U=y Y
TR AR

[B#]

ARTICBW TS IRITIRIIEL 2O —2THY, REREA~DESE
B 72 ) A2 1 5-R0 JE E A 5~ D BRI 72 &4 4 7 B RE S AN P S
n, BEPLOHARTA OMEHMOLESNC X0 BRI HIR S
TETW5. ART TEZBEITIIBREREE 1EICT2008%LH
DBRFETHLH0, SFEHEE, FIERRIERBHE Ok
CICEV 2R Z L TWDONRERTH L. 22T, ARFTIEE
REROWDEBHIEL, FERHARTA UNHE > T B IR 2 1E LA
E e e 2 IR O 324 P2 DWW T, BRI L 2.

[7%]

20104F 1 A~ 20134F 6 H £ CITRifa % 2 BN HE L 72 4055 AT >
OBAEEEL 2[RI LL_E o 2305E FI283E#1 % %f 4 (DET) LU, [RIMIC
BT B AR I 2 LA AR L 72 407% AN 2~ > B Rl [E150 2 [31 2L 0> 2,506
JSE$14,023 8 ) % control K & L 72 (SET). BHLJEFEMIC > W T
Gardner 2 FEZE AL, SPRMEOFAG T EICEY, 7L —K% Good
(G), Fair(F), Poor(P) IZF¥li L7z. DETIZOWTIXZNZND S L —
RGO (3T MIRE, ZIE, FERR LOMEIRM S
FIZOWTHIRRF LT, Good(G) ZRAFIREEINE EFEL, FRFEEN

P-18 AIWYILAF /) I7NIBICELDEE
FRHRVEEGI DL ERRE

EE Fm, kB BE, KE R, o) Bx",
BE ORF, ZF AL, HA S, |88 BE
A BHE°

1) IVFRBRZ U Z=w o

2) NFBEAIEIYZy Y

(8]

SEAR RS % O Z R FEEFIC S LB R, DLy IhAZ) T 7
RA B F T LLF 2 E DY FIE AL EREIC X5 2B 3 T
NH2EBB5H. Lrl, ZNUOLOFEEHLTROFPREGDIE
ST WG T . BB TORZEREEAICHL, vy
AAF) 77 B EREATLCWD, SEl, IV TAAE) 77 L%
AT UTIEGI ORIk U A RFE Z 4T o e TG 5.

[HRBKLUAHE]
W T 20044FE 4 AA 5 20144E 1 B ORNCRIN 2R £ ML, ks
ELHWSNTERNCKI L, TN T AA G T 7 VB R AT LR IC

2ME LA BB CEIEM 2 L MRIEIRE Lz, Fic, ABITAALRIES
KUA R TA ANTHR ST D BAFI R I B A R 28T LTz

[#ER]

BRI E DR HE L 725 BREEIIZOWTIZSET & DET 121X
72, BAEEEICOWTIE, DET 2 SET IR L B EICE W EE 8-
Jo. BIFPRERG 1EZ & © 2 @B AE £ 72X B PR RO AT o 2 &
IR, RN L ERBREE L, ZRREIEEICEHEVWET
HY, FEERE, (TIRMRERICIEEIT R o7 (R .

#1 SET & DET [CHIFDERRAE

SET DET P f#
Eih 346+ 3.7 35.0 + 3.2 n.s.
BHEEE 37 +37° 6.5+ 3.1° <0.05
FREHE G F P G/G G/F  G/P -
BAEEEIE | 3405 598 20 191 72 4 -
PR 48.8° 22.1° 0 555" 48.6° 0 <0.05
E2EES 1.4° 0.8° 0 453" 34.3° 0 <0.05
AR 235 326 0 226 229 0 n.s.
EiRMAEE | 36.7°  13.0° 0 429° 37.5° 0 <0.05

F-REEEHSHEICEEESHY

(E=]

FEREYD, FRHARTA L THFEIND RIFEaZ 1ELL E&Te
AR 2 B R AR T2 8 TR <, R BRI D 2T ORI O
2R EICONTHZ Y TR N EAVRBE S, Ll EXY,
TEURSR, ITIRMRRAHERE L, SR LD S DI EF Y RICB
DO RIFEIIFR IEEMEE TL0REELNWEEbh, It
Jao 2 ERBAEO LI ONWTUILHOBRFRETHY, HARTA v
ORELPLEEND. £, WERICKITZ 2EEBEOBNRITEHE
TR ZH e EDTRY, KRio X7 evidence based medicine
ZHVIGR T E AR L, AW LG R 2 £ L T\ 2 L3,
L1450 ART OE D[ RICER L L b s,

Eol 1BIBIREM G L Lic. ZoHARICK UCHERIES, MR,
HPERF O H R, RERSIOERREOFELNERLL. b, KED
LOHRICONWTIRERRBERNCIZ LT B8 O F-pR22F E AL R &
RIEEEMEL L.

[#&R]

EHTER BRI B IR268 1100, ZR274+ 0H T, HAEROFH L
F 3B R47.24+1.84cm, % 848.0+3.54cm, FEHEEITHE 2,709
+401g, % 23,068+81g ThH o7z, 72d, HAEHOHER IOEKET,
BR1AZBRWT, FR22EEANRHEREERED S~ 1L
HIAR NI E > Tz, PEBI OB A 1 B E84.6 % (1142), Z i
15.4% (28) LBIRBAOFERE Lol FTREFITONTLLIR
ZH YRR BT,

(Z£]

S EIORFOMBE TR, HAEROEELHRICONV S TLLZ) 77
WO FEIIFTD SN ol ZNETORETIE, IFDOANLITE
PeAbZ Fh LI BB O HAERICEIRB LNV S 5T, Feo
ME IR I B IR OB GRS -7 b, JEFE B DIz, Zo
WOBIN Y TEAF ) 7 7 BOEEROINE TIEFS R To 2 Lh
TERDo, BUVIEDFHEICOWTHRETHD. 51, TiEHA
EEGT, BT B L OHEREICOVWTEEES ASFoTnE RN,
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RKAY—tvvay

P-19 DNA XFIL{LEtn:EWLZFIH
Ui ez osRlc i de b ERE
Lo S (0): i

Frh 25, FRZE 598, 5 T S5 EEARD, HIE E5T,

B0 TS, Tl #7895 BfE LI 260, [EH B,
WHBE, HE#Hwx<T RERE

F - TrTaNTA - OV VTAE YT T8~

(E]:g)

RHEEINDO R AT ZW LT 5720, BT WT,
FIEDE-AF Y v (5mC) A5-E KuF o 2F )Ly i v (5hmC)
WCEHRENDAD=ALEFML, b RO MERERTEE OB XU
M afTolz.

[7A%]

BIFFICFRBEPHE DI, WA REMRGE AR, SBRIBHRTE
DIRWIER ZFEII (2PN n=3) &, E¥EZKIVNAPN: n=7, 3PN;
n=21) Z @M%, FIEIICRWTHEMC Hifk i XU 5hmC Hifk %
W YT L7z,

P-20 BDI*-HADS X7 EERAARD
BSiE

G2 B%, _HE BET 55 852, ATE S, BT £7

DI =T, LA BB, A2A AT, A B

RRBESEMKE ER AR

(B8]

—RARIERFIC BN TRORRFT RIIRFICEETH S, BIE, KL
5 2IRAEDOFEAM & LT Beck Depression Inventory (BDI) A= 7 3
X O Hospital Anxiety and Depression Scale (HADS) 2 a7 L&
TR WTESIAZSN TS, SEFR A 1L, ROREKITR L K
REEAR T —)V il & ORICBIE R B 5 L5 ThIVE, FiIc—BAER
FRIZIBWTIERM D722 A B DDA R— b BRI /25 DTIE /2N
NEEZI.

[777%]
20144F4 A~ 6 H DRI A B R RS ~— RN TR R 2 B L L

74

[#ER]

2PN IRIZ BT, 5mC & 5hmC DY 7 FAnEnEhlERH S,
RN BT B MEERTZ OB ATEETH 5 Z RS hiz. 1PNk
DFENTTIE, ATV THE—FIEZPIC 5mC B LV 5hmC ORI F D>
TR ENT. £z, RIENIZSMC Y7V D R, RikESMC
S5hmC ¥ 7N R@BH b, MR OBEERAEEE LN DR
AUE, FiZNICSMC Y 7T LORTHY, HAERELEZLNDR
M2 RSNz, SPNIROFEN TIX, 5mC 2 IV 1{E & 5hmC ¥
TFN2ERROON, ZETFZRHEEXLNDLMI9EL, 5mC v
F2{HE S5hmC ¥ 7NV IERED LI, FH2MEMEAELEZD
NDHIE2{EA R TE T,

(ZF]

ARIFFED G, & MRICEIT SRR OBREP LS, B
ZREID DI AT D fEMT S FIRE L 72572, 1PN RD 50 % LA Bz
T, EZERNICHERER 7 A03BO B, Zhbix, MRS A5f@a L,
1BEORIERRENTZEEZ L. ZiX, ZHETOFRLXD
TLC AT THERRL T 2 M KERT LT R LA O BT AZ Rl & 1T X5 1PN
JRBRBO O TNIRNWEE LT RRDH /2 IPNIRFEAERF TH D
LEZLND.

THpET2EEDIS, REFREBERTLTHLOEERE, 2ok
6O TEDE SN2 30N CEHI36.75%) X0 ERECY H 3% BDI -
HADSAa7 V77— &R LTz, 150 R OFERTZ O
T T3 LONRERYH L OB #E A B ER T IC KOG LT,

[#ER]

FBDIFH : 4.67+4.68(S.E.), KHADS FH#fH : 4.18+2.36, 4L
HRAMRSIR OFS 75 1 62.5+47.2X10%mL, FEB)ER © 64.6+43.5%), WLHL%
R O 7300 61.8£43.5X10%mL, E &R :79.6+18.0%) TH 7=
BDIf#, HADSEZ AL ZAUCOWCTHIRAT A 2 EoMEEZRD L,
BDIHM & ALFRETFE 758 (r=-0.234) , HADSHE & ALE RS 1-$4(r=-0.279) -
ALPRA% TEEN 2R (r=-0.217) EIZFIVVADFARE & 788 72,

[(BE]

L EOF A OFEFEFIT—BAITIEFITIB N TRORE - {19
RAE &L IEIRITR L OFICTRWEEMEIZ 2V EVnS b D Th oz, L
L, EFORAERIZEY, —EOEHEPEDLNENE I P EIER
LTWE, RAOLEAY R— b Z2R I AN BRG] 25 2Ty
AN



P-21 FMEFREBRRICHT-ZhI%
LIRS DRET

KER", K EE, B2 TR FBEY ) R EL",
BRIEST ", /3507, HESF, EHEE", A H5Y
1) VFABRZ U= 7

2) NFEAIEIV=y Y

[B]

PUEZ iR (antinuclear antibody; ANA) (ZEZMNEORZ AL 5 % 78
BT DHCHUEORITHY, HCRERERLEDERSEITENT
WHENTWEIREX S TH S, TFE, ANA BB EE TOBR
ISR 1T 2 IR D JH 0 LRI RS N OO 6 A BE FE O ¥EIN A3 i
HENTWDN, ZOMOGARLHURE O EICONTORE T2
V. ZZTAE, ANA YA RIOFE S ORI IR A & £ Rk
SRR T A L.

[AEExR]

1. FRk244 1 B 235 ERR258 12 B I —MARAN 205 & 7o i X B i &
ELIZRER DS, ANAMRAZFEHM L 72 1I3VERI 264 # 3 X
OVA25FEFI1,221E M & %t e & LTz, ANA BRMEE B 2 5 R & L
ANA YR (%R, SRR, BUMERTY, STEBEACR) L2k
FERNCRAR, SRR HE R A %GR R L T2,

2. ZRIESEREHEN25% LN EOSEGI & Sk i 2 RIEH L B L,

P-22 ART gk T®D oncofertility ®
IR ; S TOEERDS

A ES T AE B, B BXx 0&E 85558, /R HE T
1568 887 AU 50k B0 IERTF. B8 BRIF A E BR
AT & FHE TR ER AN BF B =1 HiEE
K HBE

IVFEKEV U=y T

(E]:0)!

ITAE, EERERHCH T AIRRIEOEAIIAR ELL, BHROPHRITEL
KALELTZRS, —5T, TORFRICLVIEMIEREEZ XL, RITcES
b hipipv. £IT, BIEEBIBR G OMAMER T2 ZEL, IT
O AR LT DEDEEL TS, A, BAITYE TART 2H17L
Te T O FEME IR R BT OWT, R BIGRE I & ART Maf TR
BIL TR0 T, B Mg B L OREFIERA L L W ZICRET5.

(AERI]
RALITHIONRIL, ROX Y 20, B 24, &

BB T L RITRE SRS 23 B U T R BE AR ( 718 A0 25k 4
EUT, B & ZRTESE S S B 0 S B OBIfR 2 iR L Tc.

[#&R]

1. SRARIIERE T EICH PO LT ANA YA ENC X5 2137807k
Daole. BRI B SR IE— M52 HE Tidoet 8:0X.9.0% (72/798)
4 R11.7%(33/282),  BE HHU11.7%(58/495), % /I 1k B 7.4%
(8/108), HKTEBEACHI50.0% (27/54), BAMKIZHE TIIAT 5:1X4.6%
(137/2974), 9%794.0%(27/683), BEHCMU4.3%(66/1542), %
IMETIA.9%(5/102), HIEBEACTY51.6% (16/31) CTHAE T IEICH
POLTHEHARINEEICERThH -T2,

2. FRTEBEACR UL B 0 £ RS2 G 2 SR B 0 58 AR B EE L, Btk
fMi801%100%(2/2), 1601%100%(3/3)., 320f%0%(0/1), 6401 0%
(0/1), 1,2801%90.9%(10/11) TH -7z,

(EXt2)

ARFTCIE, ZHETORELITRLRLY ANA BIERRIL O IR~
DFBIIFERTE g o7 s, ZHIZIRHERICEL UIFRICRE W
WHORERTH ol Fie, MoPREI OIS L=~ 0 72
TRDONhole. BIEBATOFFIT Y b X7 THY, Yefafk
DEECRD DT OEHCHA TH DM D, R RE R OB
W THPDEELLEZ TWDRTREMENREZOND. LL2RAD, T
PRA & ZRTZAR BRI 5 3 2B VT, SRR L 22578
WIEGI DB DI LD, SLRDMAPLIETHD. BIE, Z0Lk57%
POk B COIER PRI 2 A Z T o TN 5.

PERME 16, FFAERRIEEM 161, POEMSAEMEE 14T, 4k
V325.35% (175~ 325%) Th ol SHENMELERIERATHR T, | 7HH»
LE TORIMTRIACARRE, BUSHRE - S iE, feim
flFREE PEL TV,

[fER]

(b5 O 3HIE 2 W H~ 8 1 H DA 4% b, MUBe#2H X
D6~ 26HBICERINETT o7z, 3L BIRRIEEZITV, 1E~TEO
PRZRREL, TN TIRF S 21T o7, BRI 7 BN L iiE %
R, BRAELIIIXEETR TH D, LERRIERTO 4 BT IRR B2,
T OIRRBIETTICSBE 2R L7227, Antagonist{% 24, short
E2HIT, MBEFIZA XY 2~ 23 HICEIN AT o7z, 248, 1fH, 221#,
2AEDINEERIR, 2BUIVEIR TR 108, LEIER RS 1248 / IR0k 6 fi#,
1EIRBGRE18E Th o7, 2L bEINE T A~ 300 AN LS 1E
ZBh, L REBTEbHRET THS.

[#&EE]

MR BIER O ART fifT 1L, BEDOEFIREICOWTERE
LB AT, T OBOIRERIEIFAZEOED 2L, BN
2B L e ba— B E L B b5,

75
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P-23 EBHIKZHIEZ AV RIGRIRE
BiE (cryo-ET)AHICBIIDF
EHiERER SRR DR

rEE, B BEX A 57, 58 B35, VR BHE T
198 8287, A5 oLsk, a0 IR T B9 BRI, L B
AT &, FHE MR ER AN BT, BR =1 8 8%
K B

IVFEEB7 )=y 7

[(B#)

T BRI, At &b X0 #BE TS B o Hn
LeREBTH S, 4 RIBERRE TOFEHEERE L2 HNT
cryo-ETAHITO, FEHE%RERE LIEIREIF ORI 21T 7D TH
HID.

[ EAE]

201041 A XV 20124512 H £ TIZ, cryo-ET ZMifT L 72 3128 #1,
R IRICE 72 150 B 23t 5 b Uiz, B T vitrification 51T
TDay2 THifTL, M@fEH Day3 COSEIHK, 1EDOADET ZME{T
Uz, TERNREREIXEFIRVECMEEE Uiz, IR ER
OIREUSTICTHFEALLFEEME CTFERNBELHTL, FEf

P-24 DYFSEIRFRRLSFSNI
FRF — SRR ERRE S DN
B SR LDES NI
DERAEDERT, HLURREOE
e 20

", R WE®, oA e, S B, R 8=,
R8T, AT, EHE", M £

1) AR AFRAE N TR

2) EAFAEMEB TS

3) BEAFEFBEEHBAER LS 2 —

[Bx]

LI DOIR RN IT R A RIR A 3 L <& ENTWV D, Ll
BEIRICEDIPITZ< DT THY, S <ITRBEE RIS 2%
FIELTCIREE CIEL TV D, REOEGH - BEEROMRAE,  MNIEE
JEADIERRE B E L TIID ORIV 2R F B 2%
(in vitro Growth: IVG) 3 JUMES R #E52 (in vitro Maturation: IVM)
ATV, B S BIRE S Rt OIR R A RE A AT 5907 DR A A 2
5TV,

LAL72030, BRIRL 729N 2> & PP REM A A L U (RS 538 2 S i 5
5 E TITH DR IR BE-ORE]L IR 22 E A R BRI Ko THIT—
ETIERL, IREAN QIR OB EF A RO LN TE RS
HEERIZICOP SRV EBLNORFIRTH S, T TARERTIIY
FXEETLEEL, 37°C, 15C~25C (i), 4COFHMETTIN
PR ZATVY, RAELTZIRE S BBE L IR R 2 IV T, MITHIgR

T ORRAREZTE R L L, RERRFREORR 2T, 0K,

R TOZNEREI A, JNEEN DR BRIN RERII 2 T
DRI AR T2 I T O ZR AT,
£, INRORFRAFOEVPINEMBEIC BN TED LS R EEE
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HHEEHBORKERZRE L FEHERERL Lz, FEHE®RER
3 AR CH Y 1X 15.0mm, 25% & A VX 11.9mm, 75% & A VAE X
19.2mmThole. Z£ZT, FEMBEHEEICT 12mm A (A ) 128
#, 12 ~ 18mm (B EE) 1068113 L UN19mm LA _E (CEE) 3280 3#EIC
SHEEL, TRENOFESR, FEESR, EAMEIRSE, SR, m4
HERLEZRHF L. 2B, SROBFCHIY 37T E, HEA O
Bl IR LT,

[#&R]

ARt BEE, CREOIRERIIZNZN41.7% (5/12), 31.1% (33/106),
31.3%(10/32) TABHIZEZWMEANCH Y, FEHRIF0.0%(0/12), 4.7%(5
/106), 9.4% (3/32) & CRHCBWTEZWHEHAICH 7. ARE, BEE, C
TE 0% W FE =R L 1 E AT IR $1350.0 % (6/12), 63.2 % (67/106),
53.1% (17/32), #LUV8.3% (1/12), 0.9% (1/106), 6.3% (2/32) &
ABETTEIMERENEVEAIC D o7, TEHIEF O AR EIT AR
2847.1£378.7g, BHE3127.1£329.3g, CHE3070.0£310.2g & BRE & ik
LABTHEIURWE R L e o7z,

(BE]

BREICHEL, TEMHBREREOMOAR CIIRER, TEIMLER
RREVMEAICHY, TEHEREEOIRE L CRETIIRER, 15
IMTIRR DB EHVMERAEO b, £z, HAEREORT T E
BV, AMPRBRICHANEREICEWNER o7, DLEXVIREAE
i D R I RS T I e PR e 3 B 1 B T D R A VA i I 2 TR
5 LT, ECHERLHEREN L ODEBOSSRIBHABUETHD.

ATWDDPREFT 27201, BRAFIR L OE IR B AL (PR J
FOERIESHIAL) OREE IR L TED XS B E RIFT O mFT LTz,

(MR BRUHE]

REFRTIE, BEPEIVLIEZIToTMED = 2—T —FV RRUA M
PHIPRE AR 72, [ L 72 I B B 7KL T db 5 PBS(-) T
37°C, 15C~25C, 4COLEMETTHRIFLI. TDHK, fRIFLIIIE
725300 ~ 399 u m DINFIAHBEL, TP-1- - BERLEAIALAE & 1 % [m] N,
IVGBXOIVM #4707z, &£z, ZALZIOIRET6 M, 128,
QAR IR EARIF 24T\, JBRTFIC BT B B R 21T o7, &
DITHE IR THRAF LI E DERIL THRE - RS0 2 A
TICSLZATVW\EZAERe I DGR 21T o7z,

WATAIR L « BENC K2 INFURIFE DR REF RO MENT 24T 5 Te b i)
PERIS~~ R RV ) VB EITVENENOSM T TOMB R D
MatatTore. SOICHREEERE A 5720 LDH OFHI AT,
KM COLDHIEM D AT o T2

[BERBKLUER

AIFFEDOFER, IR ARATFTDIEEO LR B L ORIFRH OREIC
FEV, TVG-IVM IR M EITI~DF AR ITH EIUE T35 2 L35
nkipolz. ZHNHOMTE, MAAFERMATIC IV INEMEE O ER X
OHIZEZR AT TWA Z VRSN, £, IVBREFERTIZRNT
AR B 2 o ALER K SR #E SR (LDH) IEHES ER- LTV a2 L2385
neigole, LLRNRG, ACOGETTINRERELLE S, 24FF
MORAFHIZ A LTHIVG-IVM 2 £ T MI IO EEN D B
EDORRITHEEINGL & L LT B2 ZE 170 ST RHAR 2 BV T
bREREZEIIR NIRRT,

PALEOFERPS, RIFIC LD IR AL OFEIR L IEE 2 < 7ol
i, UV EIVEOBFEEIIACHRETHY, £, REMHERT
T 7R PP L RIBR IR A P BR R O AR R A RE AT 2 901 2 AF
THILENARETH D ZEMHLP LR ST, IR OEHRAES AT
BEE72D Z LiE, BEEBMAIFERICE DO TICLERICINE DI A FE
PHTHINEHRIROEEN LD LB LS.



P-25 EEFERIMICEDVIAYIEIZR5A

RRICHID2ERMEISREDNED
sld

ENER BF ", 7 #ie, R BF®, %FE &8,
IR B, MR BEY, Bt 51, 0K ),
BEE=Y, M\ =2

1) ESAFEAEREME T EMEREM T ZEL

2) EHAFEYMIBTHMEEFIER

3) EEEMAFERGARIFZHEE
4) EHRFEFREELRREERE 2 —

(E]:5)

L BN D PP PITIT AR BB A2 R AR A3 2 <TEIEL TV B, Z
D 2RI U TR T IR R AR 2 20 =R A2 5 D Z L 3wl RE & 72 4L
VX, DD HE R EORE (3 R 0D U A 2 [0 So AR A1 52 H — RS il 03 5 AL B
MLUCEEOIAIV T TITAS%, E MNMEFEER DB ~OISH» R
STV, FEEKIT, v T RAIPRICISWTHIH X IO A58 I X
D ZABREZFF DI O FIREL 725 Z E B ESNTWA, L
DURNE, RIZICHEIMERE 2/ UCIER eI R 2 815 T X 5 2%
KL, LRI/ AROEEVDMLELIN TS, FFlg, #HME#ET
TIAERNE R, BRIRER LR EBA N L ZDJRK & 72> THA3E

P-26 JEfEIREROMEL
~ 15uL drop TOEFIEEET]
AEIEDH ? ~

B2 fhe, X FE R E ™ /EEIB& it B,
etk &, S8 &FB, B T REIIIE 7J[]E§ I
BN SR, AR s, A A, R S, VB &L,
Mk A, 2l B, 8 T&, 55 T &/ AN Fic,
INGIER, FFESSCT BRSD i, BRI, IR ARSE
AT F—, 2260 &3h, T R#, XM &RIE

BELT - XEEEREI U=y BALF—2BIIU=y Y

% M BRI AT

(8]

EEEFRIZRNT, WHIEBRRE R L TEEZITOP LD
ZENRIERICEETH D, YR TIELANNL  1well 30uL ORF/IKET
Embryo Scope (ES, Unisence) I K2 SR 2 HLEE#E (i)

ZATV, Day3, 5 TBLMZ, BIEETOBEOREFELLKLT

AR S8 A ds KON AP IR I S A IS @ < 72D LW O FER BB S
flc. Larl, ES 1B TRRFICEE TS DEMITZ6EFDOHRTHY,
BIEGNTH LTI £ TOEKE #2175 ZLIIRTRETH S, £
ZT, LM TIRESZHER L2V ERERROMZHIEL, bt
THEBICHE AL TS 154 L O drop IC KD H RS R ASFIREDE 5 22 &
MERTHILEAMELT, BiFEfToTk.

[(HRBKXUFHE]
BENC IR OB IR E 257, DHERARE L THESRIT L

EXNHZENMLN TS, F2T, AR CIE~Y 22 ERET L
L, AMLADERMEZRLE LTERBRREAEVHTI L TR ILKER
TR IR RHHIAE AMAANTHE L RV ET E T o 72,

(BB RUAE]

AIFIETIE, 7 HERO BDFLRHME~ 7 ADINEL HERIL 7291 —
WIPfZ AV T 2 B ORF 2TV, IRl OERET VL L. &
J, 1EBEOEETIE, 27—/ V7V TIAMOEEE R 2TV,
FOBH2BEMERDOREHRLLT, a7—Fva— by v = FT8HMES
E2(Tok. ZZ iT@fﬁ%iﬂE%‘:w%%tﬂ;ﬁFﬁkL AHFFETIXZ D
N RE ﬂ;ﬁﬁaﬁh SWTC, BBE ANV REBERNTDIeDICT AT A VD
AR TH D N-acetyleysteine (NAC) % & {5 3K+ ’Cigﬁ Z{Tolz.
P EDOGMTRE LI i O TR R B 2T o7, 3T
2, ERIREZa he— L, I OB L BIZRIC
L0iToTz.

[(BERBKIUEE]

NAC OEHIA~DOFIMZ LY, bFHrTEDIPRARELUETHZ
LIATE Tz, NAC OEINEEIIERAER LY, 10uM B3 bEL T
BT LGN E 5T, TOMBEOWREIL, NACOTIMNIC LY FiE
SNTV AT A VST NAF A OHHERE HINSE, ZoRBIIEH
WCEVBBIEA N AL IaZR#ELIclcbtBEx N5, LEDZ Eh
D, 2BERERBICRBWTHEI~ONAC OFEINIAED TH D LD
ZEEHLMNICLT.

ThDRMZIIRISE A L7z, HBIIUROBIEDER HIETHD
15uL drop COH—IREF# TIT 070, HURIAZ BR L [ 538 A i
Ll &EBEDIRIEDREEFTIETH 5 TR V) O IR IX Tl
BIZ LI split TOREE AFT o2, #l% 1L Day3, 5, 6, 7TIFW, &
BRF R L BATIME RO A T o7, R IEAHA V) OER
X TltDay3, 5 CHBERAZHZIT-7%. Gardner 2} 31T X% 3BB LA
LOFEORE RIFIRERE L.

[#&R]

MR AR HMEL | OERX TIIRERFEAEZE 2 Dayb, 6, 7TE
A 45.8%, 54.2%, 54.2% L7200, BB RERIIZTL TN
14.6%, 31.3%, 33.3% L7257z (n=48).

—J5, EERAHAE Y] OFERX TIIWEREIE LRI Dayb, 6, 7
TENZEIN46.8%, 57.4%, 59.6% 72V, HIFREIMRIIZThZEN
25.5%, 44.7%, 48.9% L7257z (n=47).

7 K BR (X TR s A SR, BT IR AR e SR 3t
T&E ol

I B2 R R

(B=]

YR ORERPD, AEEZIRLNRP ST, [HERKHIEL)
DEBRK TIIBUE DR 7 1k & B LT RAFARAR A 5 DMK < 722 1A
DHERTE . ZOZEND, YRTHEFEHALTNS15uL O drop i
SR ICGE L TCWRWAREE R B2 5N D, RN T2 % ik &
30uL DES AW EHc BT, B lkffidm ELTna, L,
LI B3RS ME L R U 7208, BB R T A 20k V-
FEVRD D, 0T, EREEROMNITIANT T, SR%RIITORE
RS T A ADFLRE N ST I E B U TRE 21T o T KL EER B 5.
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P-27 IRFED SIRFET TOIFREIDEN5Z
ROIRRRREICKRIFTRE

TEE thdl, Bt dha, W AR Rk »ED,
AF ERE, PIE) S5, =k 5=, O BT, V& i,
i UL BN tHFIER, Ak B, i 8BS, R 25,
EERSEAl, AT BT, AR Eih, BK RE, 0L &,
C2 i, O FR

HE#TL T — 27V Zy Y

(B8]

FERITB AR EEIC IV BB T 57, FERIR A b BRI 1 RFH
PN Z D D ZEMEEL N EINTNDS(WHO 7 R~w =271,
2010). L#L, ARTZFEMTHICHz->T, HxDEEDEFITLY,
R LT DRI 2 BMAT 5 CICET DR R 25, RIS
L BET D Z & TR RIS INHIR T3 kR ES A, capacitation L
RF b —H T, FESBRESNIOS FIXIE MR E%IC XY DNA WA
L bDEELZIFDRIEEEND S, £io, TRERERIILT L LR #%
FITHINEREITAN DD LIER ST, B D> DI & T RFHIE
BT RoTWR, ZTT, BERED O BERE £ T O IRF R 2% B K AR
B ET B O TR LTz

[xEAE]

Matl. 20104F 1 A~ 20134F12 I ERIFZFEfEL, conventional IVF
(cIVF) ZhfT LIz ZFEm3E AT DO E, BT TR L RS LT iGiK
P AS WHO O FEVE & i 7o 3~ 2025E Bl 2 K 2 & Lz, BRREREZI A~ ISR
SVERBARAE TR A 1 EERIARNS, 1~ 2BERIRN, 2~ 3HEfAm, 3

P-28 BHEBEREICED L MFERBIED
7 3%

WS 2R, R 5T, m S, TUiE Mk, il B2F,
IS ¥, LA =T WE BT, &% )II0 8%
WO BE, M7 flizd

ARTRAY —<> X7 U=y Y

(B8]

Hheld, S A LT TAA % aX—=5—ITL D, syngamy 25 4l
IR & C ORFEE B SIMERIZ R O TR L 720, S AR AR
DIRFEE R FE DN R O T 1272 5 Z L 2@t Uiz, %
Z T4, Day2 3 X O Day3 I THEEBAE (LLF D2ET B8 L O
D3ET) %ML e ROFEEHE 2O DM R & kL,
REFE I DWW THRE L7z,

[AE]

201341 725 10 BIC ICST Z/afTL, 2L EoZREIR &2 4572 78
f (D2ET 311, D3ET 47 1) %&igL Lz, +XTOIRILICSI #,
FTLHA LT TAA T an—F—IC L DR T 1.

D2ET &1 symgamy, 2 fHRHISIEERRR, 4 AMAw AR ERNE R 20
L, D3ET J&iX D2ET BIEE B IThnz, 8 MfliiSEms i 28E L.
A FLHERENL, SEOMENLOE LN LY syngamy 23.3hr, 2/l

78

RFHICL D AR T, RBEE, EREE, EWZHEE, Day3i
IR, DaySIRAERaSEAER, BRRIEIRE, WERZMETLC. BET2.
BE1ORREZEE 2, [R50 5 BER 5 SR AR AL 2 5
URU T 2655EBI 2RI G L U, AEHRALEERE 71470 DIERS & TR 2 3 ReH]
A, B~ AWFHEIAGE, ARFILLEOSEHTMNT, a1 SRERICEERAR
TEEMRE LT,

[fER]

ML, KEIRILEEBRAA S C ORI D FEFI9 4 (35.43+2.17, 35.71%
2.66, 35.76%3.15, 35.42%2.69) ICH EARAEITRDLNRI T, IEFH
ZAEERIT T BRI ARTE69.5%, 1~ 2BEMAIE70.0%, 2~ 3HERIAE76.1%,
SIEHILL 164.1%THY, 2~ KRR & i LT 3FEMEL ETHEIC
KT L7 (P<0.05). LA L, Day3EAiFIrE(59.1%, 60.9%, 64.7%,
64.0%), Day5MEIasE 4% (47.0%, 50.0%, 55.8%, 47.0%), WAL
I %(23.5%, 29.6%, 36.5%. 27.9%), it i F(0.0%, 24.6%, 22.2%,
11.1%) IZEFFRBD behrofc, Hat2. R £ ToRE B0 ZEF 5%
(36.07£2.17, 35.34+3.18, 35.83%2.69) ICHERZEITFBO LNeh -T2,
EH K5 % (65.8%, 75.2%, 72.4%), Day3E if It 2 (61.6%, 59.2%,
63.7%), DaySI ghusE 43R (50.7%, 51.1%, 53.0%), EEPRIEIRR (30.0%,
26.7%, 32.5%) , WEEHR(11.1%, 31.6%, 33.3%) ICEILRD HLeh -T2,

(BZ]

BHRE 0> DR AL FEBR AR E CLC SRFFHILL_EARIE T2 & IER SR RITIET
THZENHLER-T. LL, Day3RAFIRER, DaybiRisfags R,
BRI IRSR, RERICEIRO NIRRT, £z, FERALTRE A DI
FE CORFRB LR ICETRO N o, ZOZENE
cIVF #Ei 32172, BKEN D 3HRERHILANIC R 2 Bith 25 2
ERTENR, EBEREGE IR NZ L AVRIBR S AUz,

Ju A RIEERER 25.3hr, 4 MISHIIR 37.8hr 38 X OF 8 MR 53.7hr & L,
FEUERRR 1 0 b R DR & EBVRIC T T2,

Day2 (€ THAEM X Y b WIRIE, syngamy, 2 fIRHIIR, 4 40
JaimolEIC A, B, CHEEL, BEWWAD, E, FR& L. %,
Day3 IC THEIAEM LY bIEVIR L syngamy, 2 MIFEHIAR, 4 MR HIRR
BROSHMMMOIEICG, H, I JHELL, BIEEZK, L, M, N
BEE LTe, BBEOITYRER, FEEREZRDT.

[#&R]

BBEOITIRSE L EESRITIAIC, ARE (31.8%:42.9%), BEE (30.4%;
42.9%), CHE (34.8%:25.0%), DEE (22.2%:0.0%), E#E (25.0%;
0.0%), Ft (12.5%:100.0%), G#E (27.8%:30.0%), H# (26.5%;
22.2%), IHE (32.3% 5 30.0%), JHE (34.8% :25.0%), KHE (9.1% :
0.0%), LEE (15.4% ;5 50.0%), MEE (6.3% ; 0.0%), N# (12.5% ;
33.3%) Th-iz. BIEBEEEIC L 2 IR & IRAERATF AR R o 2
HERERAD O BRI O A BT b e iro e b oo, 4 FifaEhE
AR D PSRRI LIRS L 0 b IR R & e o 7. FFESRIL, AR
FEHEOEVRICIBNT, IRFEEDBELIC O TRE L 22 o7,

(ZE]

ETIRZERT 50, 8 MBI 2> O JRIFE HIH L O\ R 212
KT D LT, BREFEOM ORISR SN, Zhud, S
BAEICRWT, IMBAIEA O TRIKFI1C X 2 L 0 b R TR
DOFREFIC X B EIRE H TH B AIREMEDVRIR STz,



P-29 RESHHSALRBRFREZH
Lk NRBERID RIS IRTF
—ebOBE7ZIVI=ZY (HSA) &
polyvinylpyrrolidone (PVP)
THREAED ?—

R R, MBI fE—, B AT, N\HEE, =F 2

=EER £EER 4 —

[B=]

ART (TR B D IREE RS0 SRS PR A7 IR I 1AL N2 % FE X pH
OFEE, BT O dish 72 E~0EHIEEZ B E L TE M i
TT 2y (HSA) BFMENTWS, FF—HHks 37 3BT
BT RE OIRIFE MR B~ OB O RTREMEM G S TR Y, T Ok
RKO—2L L TEMABMABRI AL N T AT I VBRI TNS.
Polyvinylpyrrolidone (PVP) I N-t=/L-2-t'r ) RVOEALZ
EATILEDTH Y, ALHEECEEA (B E 72T /) OEEAIL
WAHIRE L L THEAShTWS., ART % TiE, ICSIFORETO
EEMEZERT 2 B THWL A TWS. £, EFERB T D
KRAWLN D R—a—ARZOREBYWEIZPVP Ca—T 173
T 15~ 30nm BRED 7 A v A NET2 55> TnWa, Al
<X PVP 23t MR O BAERARIRIC & £ 5 HSA of U &

LU TR PIaED AT

[53%]

FEFEALSY & 7o Tz Dayb WSR2 Blf# L, 3 ~ 5 IRefHl o [alf B2
BICTERERHI 447 > THROD 7 L — RANZITEICR D £ 5 2B T
72. 1% HSA (HSA R H5WE1%PVP (PVP R B mHTF %
SRR & U CURRR L 72 BfikS - bR 2 FIVy, Kuwayama ef al. (2000)
DFEICHEL TH T AMUBHRERAF AT o 1. @i, 2~ 4R OREIE
B O RERHIE 24T o 7e. 7038, FLIROMER STV E EFR L L
7o, WITEAFIRO—E 2 O TE CTHEHN - ffEL, BfEK (TS)
HPTT NS RPN B IR RIS D F T ORFE & & T 180 B £ Tl
ELT.

[f&R]

HSA Bt & PVP BEH CHFSRIRE OAFE (97.6 vs 87.8%), AT
MERFR (75.0 vs 63.9%) ICH BT - T, HEERRICRHWT, 60
FPLANINT 7 /3 A A Sehi s B IR ASFIBE L 7281613 HAS # T 100% TH
272Dkt L PVP EETIE 18.5% & HEICIRL (p<0.000D), =51
PVP BTl 180 kit T b HIBE L 72 DFI A1 22.2% 72572,

[#&5]

b IR O SRS RAFIC BV T PVP 12 HSA o8 & L TR AT
RETH DD, AERTRICI W TT /A A 5 ORRO FIEEIS R 72
DHERRALN, BEEICKEORME D 5.
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