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An attempt to improve a smartphone-based semen analysis system using artificial intelligence.
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EYXER: Objective: To invent and evaluate a novel system of smartphone-based semen analysis
using artificial intelligence (Al).

Setting: Cooperative investigation of a private in vitro fertilization (IVF) clinic and tech-company.
Materials and Methods: This study investigated 100 semen samples acquired at our institution
between January and May 2019. Semen samples were analyzed by four types of smartphones
using a ball lens with a novel program. An Al algorithm of YOLOv4 was used to detect the sperm
for analysis. The results were re-assessed by an embryologist and collected the false recognition of
sperm. The collection data was updated again for another deep learning to improve the accuracy
of the system. A laboratory-based computer-aided sperm analysis, SMAS®, was used for control.
Results: The correlation coefficients between smartphone-based data and laboratory-based data
were improved after the deep learning with YOLOv4. Similarly, the standard deviation between
repeated analyses decreased, indicating that the dispersions of measured data were improved after
the deep learning.

Conclusion: The Al algorithm of YOLOv4 improved the accuracy of smartphone-based semen
analysis and enabled the program to adjust for various smartphone models. Considering the
simplicity and convenience of this analysis, this novel system could be useful for self-screening at
home.

% —"7—F : home semen test, male infertility, smartphone-based semen analysis
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Iron deficiency induces infertile due to fail the follicle development in female mice.
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Yuri Mizusawa, Miki Fujii, Toshiyuki Ichiyanagi, Eri Okamoto, Shoji Kokeguchi, Masahide Shiotani

G Rk, KR HEve

Wr4 AA7) =y 7 T 6500021 SHRMEHHRRK==IT1 TH12 =kt I VENT 8k

EE: 2020%F, #EIOFTCILZXEZE(COVID-19) £V 5 AEHN MO TEBT B BEEDKRIT
D, EFEEBRDSH 1) /5 ERBFEIARGLERICHEE L LR EHRET 5. EALEBEREFLEL TK
fFREhdBED, EREMRERICHMEKRKDZDET 7 — MAXTREL, BETFIROAEEMIET S
ICH o> TDRWVCOVWTRE L 2 AADRECBRETFIMROEREN R OH > 127, BEARBREP 7
TAL—REEZRITELL, EET>— MIETRZZEBEOBICRUDRICRY B P DD -
2. DU FUEBEPRBREDWEN IV NS, BEREEZR)ELLWBEADBVT AL EZEELTY
% COVID-19(22WT, SHEOBBRETFRHMERXH L WEBERRBOT 2ERL, HEL TOILEY
H5. F1FRCOVIDNINEREERICENL I GHEBEDLS5TDL, SEOBERERLDD, £V
HPBRETFREEA L ZIVTTICHER LMK ERT TODBENF & 5.

F-T-FIBEERT T b BRETHME HEIOF T AIVZBE, EREER, K

SO Ay R OOFRTEREN RO L GAEER D2 DEBERER TORE T kEZDiRE

BWYEE: During the outbreak of the new coronavirus infection (COVID-19) in 2020, which
human have encountered for the first time, we reported our history what we have done to prevent
people from the spread of COVID-19 in our clinic. Additionally, we investigated what the patients
want facilities to continue their reproductive medical treatment and the anxiety on COVID-19.
Although individual infection and a blind spot of infection prevention were found, we found that our
method of prevention had been almost successful with no nosocomial infections neither cluster
outbreaks occurred as well.

The questionnaire survey showed the fact that the patients felt safe with watching the method of
prevention we have done in clinic.

COVID-19 has been repeatedly mutated and changed to a more infectious virus and it is need to
improve vaccination and treatment urgently.

Reproductive treatment facilities need to improve the prevention, and seek the better way to offer
the proper reproductive treatment for patients such as using online medical care.

In addition, it is also necessary to continue the special care for the mental illness caused by
COVID-19, and survey for what the COVID-19 affect on reproduction in future.

*—"7—F >anxiety, COVID-19, prevention, reproductive treatment, survey questionnaire

2020 @A SHRRICKRITLAFHEIOF I

EBIFCERNE L, TAEHECRIE, EIRAD

How we have managed covid 19 infection prevention and the anxiety survey result from questionnaire for patients

Hanabusa Women's Clinic Sannomiya Central Building 7 and 8th floor, 1-1-2, Sannomiya- Cho, Chuo- ku, Kobe, Hyogo, 650-0021, Japan

(
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HOBRPUEh2H, EEERICOVTEZORE

ZAF 20214E8 A 10H /528 20214E8 A 16 H
TEEE - K& K e-mail [mizusawa@hanabusaclinic.com]
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HAEMR ARFZSEME, BAEBEFSEBERSME

BANTEARBICSVTARTICLTWBZ & [E—
MEBBEE T —AVENICHTELRBEETOZ
&l THB. Fie, AEE, HFORE, KILECE,
E5ICIBEOEEICEKREL, TOEEAEETEEIL
THBA—F— AR EMELIRBEETHOCW D, K&
BTRTELAEAEC MY, LOERREOBLZDES
BABTEFDICHEELAL. SHICHBMEARLE (G
FEeE TR ART RIERKII L E) (ST HEEEE %
DEFBRICDVTHRBI L

[FILELEE]
BIFSIF4EEBTEDICKRILEAEEIIDATS
3. BCTOSFORTSHOEL EGIINE IS5 2
THEEZONEY, ZhdlRLIELIEEEERLT
EFEICIARBRAEETVEREL SThDELS
AEARETIL I NO-LTEILENHB. Zhid
ARTDHES5T—MREEICEVWVTHEETHS.

[#EBMESI D ART]
AFJ—IVERWEFIEHEREHME (HR) & -
ultra Long /&
AFJ—-IE—FEHRERBATZEICL) FERERED
ERRIEDVUEINDIFREMEL HDEREINTSEY,
YRR THHEFV—IVIRBEICHRAICTHEBIEETTS
FEET 21 ECARBERALHUCEVTHE VI
IRREB/-. I5ICHURTIIEFVJ—ILIRA#(Cultra
Long A CHERFMETDHEEITH/1ECAARTRIE
AEDEFICEWNVTEEWEIREEEBL. 202 ED
S5H2IEFI—IDBREREL T THELAISHEHT
FEOEEHNELTWSRREMED H B EFEATHY), LT
SNREEREET->TEE ZUTRELAEDLAE
HBELTHEELTHY, BICFEANRENG SHhNBIE

B, HBWETAIZTOAEPEVEFIEX]RICITD
CETART RIERKRINERFI THHEIR, HEANBZE
HTETWS. S, REDHEEBEBREICDONT
wETS.

GnRH7J= X pEHRIES &

SREF BEEN L BT ULAERIC SV THEREE R
BREELFECHD. B CRAGHENAAD
NTWBPERTHIEHE L. F4IEGnRH7IZ=X
NEREIIRETEZEICEY TEE- 4R REEEDE
ErashmhI I Ay Er ER VNIRRT &5
/=& ZAThMG 8 EI 215592 HETIRIEEL
BREN, HIRICER T —ZXEWOPRERL TV D, Kk
DFHHEEFESICDVTERET .
5&HRGNRH 7 I =X b &5 %

REK T EBMEHESIEE CTIIIRRDOEE P EL, hMG
DERENRIIICESHZENZ V. HRLE5EFEH/IRO
GnRHaz HWTAREMED FSH, LH2 @ %E&EL, 5B
RERB B OH/EE ThMG 21257 E ThMG &5
DEAEEMA, BENOAGH - BENEEEER
TEBEEATWD. KEDHEEEXERICDOWVWTD
FEAY B,

[ZDAth]

£, REHRREFENEE, FBERDT—TIV
BARSICH T3 FEEENR, RIMEDTS v
SHEITDVWTHERRS.
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VURIDL [BEFRRIREREEZZ D]

ERA #R&EICEDU/c personalized ET OBR M4 ETTEE
- BB% 400 EFIDEFETE N FINEZ R -

FLL &3l " B
RIREIRE -
RN BER 5~

1985F BRAFEFRER

1987 F B ABRKER AT

1991 £ RBAFBARZERZHEAR

1995 F FREAFHEAMZERNFZHEEF (ARTIHY)
1998 F FHAAFEFBIBRTHRRER

1999 F FREAFHARZERZHEHEM

2003F IREE

ERA (Endometrial Receptivity Analysis) IFF=R
BICHEWTAREIHORERE THIRT 5236 E5F
DRI RU)T=Le7OT77A4) T2 EICK
W, REICHENTZy IRy IZEVWHNRTL=WOI
DEELBBETFLANINTESZA BN ERETSH 3.
DT & B TE < DOEE 5 O WOI (Window of
implantation) (CE 3%, U hH D 3 personalized ET
(PET) OefTh elfEE -7, PGT-AEEREBHER
BRI & 13 B4R TIEKI 2 EIDEFI TWOIDF h
ICERTIERAEI»HDIZENREIN TV,
PGT-ANAERKRICEELCE/-RE, SHESED
FIREKRE LD -HICIEERAREICE DV pET Hk
AEEZOND.

LURE TId 2019 FE LW ERAZEA, REFRKING
IZ3LT400 B EERELTETHY, BETIRAR
REIIBVWVIDEARARDEELRELLEH>TVS.
SE, YFROKBEEATIEEDICNMIERET
V), ARTICHITZERADEAMESEDOREMEZIR
U7

MHRIE2019F 3AN 5 2021 F£ 5 FDE TERA 1%
ERERICEDZpET 2177 RIFEHI 400 I TH 3.
FEHEAFICERAREZ#ID D bIRITERLSN G o1
24| LR EEHFE—RBEHRC-FET ICH 2 HERE
e $5E, ERA (PET) HBITETEEICEWMER
(CdH o7 (31.5% vs 20.8%). ERARETIEWOID
THhIZA48%DEFICEHSNZ. 2D B5pre-
reseptive (WOLEIERAZ) M7/ post-reseptive (WOI

BHIRE) £WBK3EZEH» o7 (75.5% vs 25.5%).

TEBHEERS SVIEE pre-reseptive DEIEH &<k
ZERICHY, BRELTFEAREDP, ICHT IS
METHIHERINSE DI ELVEEERICICCEET
TORI—IDEEN BN THIAIEEMENP RSN/
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F/-ERARERBRICKVIEHEFE TOET 7ML
ICHIBP,FRELPSA-RELETEBENIELHTES
bOEHRINS. WOIDThH&HY)ETHEZEELE
BCTIIWOIDThALLETRELAD >BFICHART
FIRRALE TOFHET @EY DG MERY EBD SN
7= (1.42[E vs 2.06[A). F-MmEEHIFIIFELRE
HIREEZRLZ (40K H 62.8% vs 63.8%, 40
Lt 50.0% vs 47.3%). B—F%HRC-FET T
RYDHE_FHLTCRIFERILTVWBERF T
44.4% (16/3651) (ZEE— FIFUREFICEENWOIDE
b (EISBIERR) FEDOS5N, pETICLIB VTR
KP/EONS. ZOLIBHERFITIEIWOIDREEILH
RIFDEHRTH3r]eEMEE ZHBICEE, BUVEET
ERAREEZTOICENEETHDEEASON-. ERA
BRERBRIIDPRBIETCHEN TPETICTSHIDEE
RGN BOOSN. £/-ERAKRE%#2ELI EIT-7/8
ERIORF CIRIEROBREM P BRI

REFOMETIE, WOIORRBRIBEICFERERE
TROSBEEGEFEIICEIRAREEL, BICHR
HERFE LRI BB b E R TIRT §5 2V EESD
EB-STWA, SHERBRL-EKS 2 AEGOBRKRZ
WBEITBIT LA



YIURIYL [ERRIEIERZEZEZ D]

TERRDOBEREREICDOWVWTEAS
~ EMMA - ALICE #&&ICDULYC~

ERRLF  nE

17 o 20054 38  HLIRERIAFESHMESFIELE
BELTF—2TU=v 7 4~ HIHSRBRARER R HRRR), LRERARHERRIBIMEE
Ex A 20074 5~ iEhRmIRER AREIEIHEE

20094 7H~ #LIBERIASN BRREER AR

2011 FE10B~ LF4—XJVZy7hTDIE -8

2013%F 4B~ EFZEVWLTA—XTUZy T8

2014%F 6HA~ MALTA—RU)Zvy I8

HRE

- BAERARFESZBEEME
- BALREERM LREEHREME

- BARIBREYS iiEsERIE

BER, EIRMEFREDL-OICITERBORERF IS
EoCWBY, —HBRZVWHEFIIEERTHBZEIZAE
DB THS. LhLEDNSEuploid RE#HEL =15
ATHIIRERIZ60-70% EDMENZL, BLUHNDE
HELTFEANIRE, BRI Window, FEZZ AN
PRBERFERABL TV ENRIREKRRE EOHET
H5. ERPRILLEVWITNTORERREZRRTEI L1
NRIBETH B, ERDESITHEVIFHI-LIRED PIEE
ERY), BERARBARNEDOHIRER EOFHIH)ELD
PIREMEN AR I N TN B,

FEAREZRICIE, BMHFEAEL (Chronic
Endometritis : LI N CE) X FEAEMERDEEH
COBETHISEEINhTWS. CEOE/A3ERIZTF
BRICHEIZMRARETHIENS, BIIRVERE
ETOLTCREARBEORENF—HE4%. LrL, F
BERICEEIIHEOEIIBOTLEL, EREDSH
ELRETH-/7-. 561, WIS TCEDEMHELES
WEEI L, RERE - FEELEICK)E4DHE
ETHBICHIEL, EREOHEEDP EVWEELIENE
FEICIZRBENELLY, BERCHIEERETH
BYTEER, MEREEDIITEF - TVWEED
BEHRIN TS,

ZITFEAICHFETIMELREA S -7 —F
MTC LB DNABEATIC LY, IEERREARED, RAJRER
EbRETAIEN TEBIREBELTFEARE 7O/
14— LF&ZE (Endometrial Microbiome Metagenomic
Analysis : LI'F EMMA) / BB M FERERRE
(Analysis of Infectious Chronic Endometritis: I T
ALICE) P& L7-. EMMAIZFEARNDME % BREN
(ZEAX, ALICEIZCEDRERELTHFICLLFEHLN D
R IRE 9 #%F (Enterobacteriaceae /& ) Esherichia &
Klebsiella, Enterococcus, Chlamydia, Mycoplasma,

Neiseria, Ureaplasma, Staphylococcus, Streptococcus)
DEFEEDEEXZDESEANZIEETHD. FEN
[E#E# D DNA BB 1TV, FETIHEDEEFE
S5 T BENRELRCEED VEVE
bIRHTE2LD12%Y), BHEANFE, SLUHEMHNE
21tV rlgEE L o7 2016 &, Moreno X, FEMNE
DETEHE TH 3 Lactobacillus BH FEAREIC 90% LU
LabE®H38EE, Q0% KRFDHICLN, BRERUH
EXENFEICESD >12EREL NS, FTMFILR
BHEELCFERIEIRE, HIREOUECRERDE
TERMELTWBRIEEN H 2. BREBICLVERBEDHE
ZEIRAN, BRICICUCEBT G MERBEXEANDT
ANAF T4 7 X EOHRENEEL, LERE
DHRBETICET, BHN - BENEHEOERHE
Sh, BIREDEEICESETIEEHNS.

&it, H4IEARTHEIETOEEBRAE, REL
BVRTEF DA 55T, BROBEKRAZE THEON:
EELBHEREREF OBECIIEY A FERNIRE
ThHdHZEETERBL, BN - FIERTE3LIEMMA-
ALICEARE£HITURIRER LEABLORELTL
3. ESIC—MAEDEE THAELFWEIR &R
FREOREER)RTEEICHDABEREND—DELT
EMMA - ALICE#&ZE%Z 9 §H T35, $FICmETFMTRF
DIMELEBRRECEEZRBERTES, BREMER
BEOBREOHZEHEICIIEMMA/ALICE ZIRELT
W3, —AERE, FEEARBEICHVTHEMICE
"EMMA - ALICERE TRERIR B A, EIRIHK
ftEE LN EiFFShBEBhbh 3.

35



\ll
\
=t
\ll
g
L\
il
H
1

IREREZEZ D]

KRB ES SEET

Tk R "

BELT(—Z7)=yY
BER- KRR

(%) 1988F HEEMAFEFIEE
1997 F HEBEEMAFEZBALRET

EFELIE

(BELIEE) 1997 & HEERKFBF
20083F HEIAAZXTIZyIRFEE L 2 —EIFIR
2005F R AEtL>2—FK
20115 BELT(—X7UZy 7HE KRR

BABFEFHEE
HEEMKFERS ARIETEHM

1998 F EHEFHFARZEZAMEMEZE
2008 F EERERMFAMFIEZEH
(BME) BAEMEARZEREME

BAEREFSEREREME
AREERD T >t > TEREREEEME

"SR BAEE SEET (FERRRIB LB

Stimulation of Endometrium -Embryo Transfer) (%,

EBHICRAFICELZFERNEOREZEFRDITEICLS
ERREOUNELEMEL-BIERETHS.
ZERREIRTEAEI 1999 FEICHBEMARICTERLS
hi-. ZEfEREAElL, BREIEOREFERIRIE
STFNTH (VOXR=7) 2LTHY), BRIGERICH
W TFENROBAIRIEEBEL TS EERT VY
ZERWEBRRICEDVTVWS. ZEEREET
I& Day2 » Day3 (Cf)HiIE ##4EL, B5lZfEE Days
ICIRBERERRAET 2. MEIRICIZVOXN=TI&NF
ENEORZRELSHIEEEHFL, TORICE
EShIHEBIEIP LS VERTERT S EEHRFFL
TWa. bhHhhDRREICENT, ZEERZHEILLD
%z 2 ERRET L) HEIRRIESL, KERE 2
ERHET2LVISZHREIRLS, RETHRE ART R
BRI LR A B MEDH 2TEHEHETHS.
“EBERBEORETHIZHROBBEEZRRT D
BAESED SEET Th 3. HEHBRPICIIFERNE
FERERECASTIMRBREFIEETDIL
PHREIhTWS. 22T, KBROBHEICEILS,
RIEERLFEFERRISEAL, FEREHIBR
ICEUARBICEMSN S Z 2 FLABEAED
SEET Th 3. SEETICAHWSHEER LiEIE, &
R IR E CIEE LB R S50 ul % -20CT
FRERELTHE, REAMBLETKRILVESHERKE
MR EREERBICERT2 KEELEIR
Day2 %7-13 Day3 |CIREHEF & BRALICIATEHE & B4R
DFEHETEATS. FL4OMETIE, ERDFEER
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BigL)d, SEET DAV HIERREIFEICESEREL S
fo. Ff, BREESLCVWHEWEERETARICKE
fRaBEL R LB L THITIRRIIERER S /-

FERNERZRERECESETIRAXRODI7OX
N—VRFD—D2ELTNI THZXT7F T 2B (LPA)
PEFSh TS, FERNICHEIRT S Lysophosphatidic
acid receptor 3 (LPA3) S #EINDBERICER X
EERLTVBIEPRESNTVDY, Hals, ¥
HE» SRR E CIEE LR IEERPIC LPA ' 1F
HETBIErW|ELL EETIE, EREERE
Lipids, microRNA, EBZNE 3TV V—L&niiL
TWBZENBEINTWS, IT7V—LIMAEEIIL
—a—arEE5/\RT BERrSSWMINEZIY
VL FERNEROEEFREESSURSEEREICE
EB5RIZL, BEOBREIMO-ILLTVWBZED
WEINTWS, ZDEDIC, BEERFICIFRETFE
WEEDIOX N7 (L5 T2 4L MED D ibIhT
WBZED, ZLDBILTHREINDIIICL-TETS
V), BERBRICKEE LEEFEIOEATIERAME
THETZIHNDEEZILNS.

SEET Tl¥, “EREMEZHEICH I3 MHIENKD
NICHRESR EFEFEISEATIZEICL, EE
BROHEBREFICL)FEREDOHLFEDRE
PHEIFF TR, »D, BRI 1 EICHIERT
32 &N A]EEE BB, SEET 370X =2 &FALD
DZIROMEERRTE, FikERE LFIEZED
TE2BIEHEEEZONS.
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iR b Stz AU

HREREARIIBINDO? T7O—F

= I

— 2004 £ 38
WES5XTF AN IV=Zy T
R E 2013 F 3R

4R
2014 & 48
2017 #£10R
2018 £10R
2020 &£ 58
WEICED

EFiEt

EEZBRFEFIBEE
EEZBRFAEREARTRMET

RREERAZ™ A RERER ARIBIE
EEZZBRFER ARBIH
/=21 A2 KFERAF (KB HT) AR EE
FIERRRE NS ATHENTE

W5 XF1hINT )=y TBRERE

BAERAMEME - fH8E, FEERFME, AMERSHERNE BEERIEE

(L)

RREAEDRHIE, BRASENERED 2 DICH T
TEABZENTES. EB5DHERH, TOERIZD
FORE, OF-FEAREO/OXN—-V7DORE, @
TEREZBRENEY, ZTLTOREHRHOES, O
ADIINFEIND. BREHSIVERESREAET
37128, ZOADDEENSINETICH4LT 70—
FHHEAGNTEE LrL, ThoDHAEH-TL
THEBERALBLIUREICHOEZE EZ V. /5T,
ERRAERBBICSVWTLRIIROF WV AEEEDRE
ENVEEFINTWS. FERNREIIRBEOKIIEE
KESCEATS. BrBEERSFMBELEM (UC-
MSC-CM) (Fin vitro ENEERICH W TENEAZED
RECHEROAZZDHRIRESNTSHY, 5,
DEERICANEFIN 3. UC-MSC-CM % FEAIC
W5 93ET, KERF - iR ICREL FERIRE
EERHEEZDTIREWHEEZ . SEIUC-MSC-
CMOEBRMET —2ICEDE, ERICEEDNDFEA
ICUC-MSC-CM %##5 L 7-=. UC-MSC-CMICEHZ
h23AEFE, ChEBEODFERNICEKS LBOBRK
FRABICDE, ZZICHRET .

[F&]

UC-MSC & AF 1%, EELMRERY)ERL, T
#4-5(CCHIMEEEH (UC-MSC-CM) #4RELTH A
ROALT LA TEERLE BRRERERKRD BEK
e, HE2HERE H2VEREEZET) OBED
HIEEEMREL, Ricrl TR EEBHOEED
FEAEANUC-MSC-CM& ALIBERIT—TIV %
BWGEALE AT —FIUEBAREAR, RES
BEHM R TICHITLE. 2017E18~ 2021 E3H
IZhEfTan =R EHED S5, UC-MSC-CM 5 EHA (n

= 300) &FEIREEE (n=769) ELE&EL, BRE,
ERPRRVEEIRER, SALFREIRER, BRRAVRERICEA
LTI BB ENRBOSNIPIRET U BERIC
X RRTEE V-

(p%)

UC-MSC-CM iz MiBE&F e b, 171D
TEHAL, 24BHEOBRERT, 13EEOREMY
TMAAEBRBICEZLERL, ZOFIZIZLIFX® GDF-
15 EBEREEICEHETIRFHE DO ERRRK
BT, BERE (22.1% vs 35.7%), EaPREVMEIRE
(151% vs 28.0%), & K 89 7 E % (69.0% vs
36.9%) ODVWTHhD/INTA—RIZEWTHIERESELR
EHBUTHRESEEABTHERLUAENRBOON (p<
0.01). BEERMEIOMAME 40T LEICH 7215
A WThOFERMETHLERL/NIA—2DFELRE
ZERHI-.

(&R

UC-MSC-CM i3 ZBEH I A1 2EFICERL,
ZTDFERBSISHEBBORIIELNETSHICHR
LinREEEALSN .
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SHRFREE T AV RZ R SIEWLRFEEDH

S1L A B B

KRR AR =Y

EEwE 2007 ~ 2016 &
2016 £~1R7E
2017
2021 F

EERFRESEFBER
ELSBPLTA—RT)Zy Y
KARTA ATV =y

BB/ —ZARFAFRELRIAREZET
BE/N—ZRFRERELRARIEET

CHETEXRTENELCEDESERFIEVEE,
SREHEDE—ZIRISENZHE (IVF) TH3. Ly
UIVF 2ERELTH—DOHZRIIDEBESNEVWELR
FEREED IVF BEIDH 4% TR IZEDHMEN H 5.
EESREENH D, EILITIVF 2EHELEITNIE
BEShE LS E W, ERICEEIBESTHIHIAL
FREICIEEEANOBHNE AR BN L ERIIIERIC
KEW. COREEBRRT S0, IVFEZORIRICZ
BEHTEL, KZHETH-IIFICTEMIZHE (ICS))
EEHTEILAF¥ 21— ICSI HEEIN /- (Chen et al.,
2003). RETIE 2009 FICRIBELTLIK, IVF &
BZH-727504 BEAD S5, 1,493 B TLZXF¥ 21—
ICSI #EHL &/~ LAF¥1—ICSIIEIVF TOHZ=
BERALDPSOTEZTREETERITIIENTED
EWHFI SN HBRE, IVF EDOFIFICICSI #E
278, NEBNLZETFIRPEIDAIREMNY, %
iH SEEEI BT I ETIFDOIAT LI EH,
EMRPEFTIEVOMBESEI»HS. 22T, HiM
FREE B S (I F LB FOIERE 2 FIH U B8R
BHRIEEE A NIE, ChE5LXF¥1— ICSIDEESD
BRRTEDDTIIRWHEERT-.

FIFERFPERETE-0101E, BFOEEN
[EPRISTWBIDENHD. FH4ld IVF BOERRE
ICHEA LTV A FITERL, ICSHCAHWS 1Y
JiareExy NCEEZRNLT, ZOEFRICEE
AN FER, #98% (48/49) EFEICERTEAE
RICERILTWBZEEESHICLE.

IVF @ 3 BFE#&IC, SPEMEEBRICHEREELT
WA FEFEL, BAEDIRELHEIEL, F—1BE
DHPEINTWBIIFEREFERL/ZRBETESIC
SFEEEL-. BEBREOHEHIEL, F—MlEF
DHHEBEN-FIF% IVF ICE B FRAL L EHTE
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Uiz, WRIDERA®ICHEA LTV EEIRETFET
173 ERY MCEYRL, BURLEFEI DT
73 ENRY MICRIBELUIRREET, 1201703
PENRY MERZHEINOEINIEICELIAA, 5 FIEE
ZONREIEDRMEICHI L T/IKRETH 30 1REL
. ZDE, BTEHIPEIRELODKNEIDTY
YarENyMER|EHRWE COBEMBREEE
Assisted sperm fusion insemination(ASFI) &&ff(,
WERDLRX 21— ICSI ERAEE L8 L=

ASFI B DINFERZALT T I F 2XN—2—TH]
BLECH, IIARERREIICIHUETREFIEA
TRARTHHERINA. 2PN RIFERDL X F 21—
ICSI LB UL THEEERDON G L o/, ASFI
TOEMRIF 0%THLZXX1—ICSID 4.3% &t
N, BEIVEETH -7 (p =0.046).

AREKTIE, ASFI ELXF 21— ICSI DERFRKIED
HEE, ASFIOERBROFHE28EZHAWVTHSRLL
7=uN,
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LAF1— ICSI [CHIFDHIBD YA I T EiiE

AN = fE
A =th W E
! _ 2007 %38
#WEINLTF—XTU=Zw Y
SRR 2009537
4B
2014518
2018%F 4R

HMRRFRPBEFLEERERZE
MBRFRERARPEMEMNES - BN P ERE LA REET
ITEST PN

WENLF1—27 )=y TN
RREIRFRFEESRFAMERENEERFZETRAE

W, R (c-IVF) FEFIICH TR EZHE T
SZBEEETOEEAENELT, BB, SEEEREEIC
SZREOREL» AN LD I LTHEMIBRE
(ICSI) #f75LZX%2—ICSI (-ICSI) »*fThh T\ 3.

YRR T, WHERATRXBEDABERELY, c-IVFT
EZREINOERIVHEL VW EHIF SN B EREED
ICSIZ#HLLABEERVWT r-ICSIERIIREL
C-IVF ZIEEEDE—EIREL TV S, Tz, HERETIE
2181k (2PB) DBEEEZHEIIEDIEZELTr-ICSI
EToTW3Y, SRRV T L HSREEERICRL
TWBhIITIREL, ZRFARBEIRINEAEDN
LERIZBEEEHLTLEIRA N HS. LT,
HICSI 21T 5 L CEEFARBEDR LY REE LS.

ICSIDBAIZH/=V), £THHIC-ICSIFEITDZ
1L TERFTIVDENHS. URRIC TEIEZ GRS
BOD2PBOHEEEHEIAL, 1PBINZ 1B5E1E ICHHE
BLEEZA, BETZ40%D1PBEINENT2PB %1%
HULTWe COEILREREBEAT, R TISERS
B7REEILIEIC r-ICSI £ HEFT LTV 5.

HICSIMEZREX e ZREZT AT & TF
HRIRERE B OEME S50, BEFRICEM TS
EIZBABRTH 3. — AT, ¥BAEEDIEASZLERR
LTEAICEAINEVWEEOZWESD., BigEL
DEBDREERTDE, TERLTRHIEREET
VY, EBBEBERICHICSINBEZHIRLEITT 2L
PEELV. HRTREALTTIA o F2aRN—2—D
BAZLY), FRIPBHOZIEMER DRSS THITZD IHK
LTV B ZHEINLTH, [EREEREHEETAD L
Ih o7 &0, SHERBDEIILJTEEERLUL:
BREETOVE,» L), BHICHICSIEEITTRZ
ENEIEEE o T

F 7z, 2PBEZFEIRIEDIEIZE LT3, 2PBT

BolICHDPOOTRIMZEHRBR LAWY AS5N B
EPHB. Ihid, 2PBzIEZRE LB TFEIICIEER
FOHY), AEORMPHEZEERLTVS. I,
r-ICSI CO#SEAERRIIZHERAEDE LICHERATH S
ZENMETNTVS. HRICHWTHr-ICSIHEITRF
IC2PBIRD#SEAEERR LB, BLZ30%IC
WMBAPEEIN, TDIBBLZ90%FIAZHET
Hotz. ZZTHISEARIRD 2PBIRICXF L Tr-ICSI %
BiTL/-ECA, $EZ85% N IEEZHELE 2PBE
WHEAEBREEZEC LR/ TRIL, SWERERT
HBIIDHIRIZRIREICL, ZHETRIEEZR LS.

r-ICSI zRite&E L IVFDE AL, RNLERICSI
EROSTIECEEDRBENGCRIBER B TSI T
{, RIEETDEHEREMA LI LS. KNEETH,
UEEDRIEERLED S-ICSIOERMEHmALE
V. NEBEBIERDOHCSIDBEAREEDRAED
—BiEEhE=ETHS.
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Piezo-ICS| [CHBI(FPEBEHFRINUEZRE I D

i)l BRI M
ii%ﬂ?é éf&f VEUTRR o011 B ASASRERRHAEHECRRET
il =H]IVF 1) =y 7 ABE

2017% V7040030 Uy VREAB

A 2019% UTALY YUy s RRERBEE
\ 20215 UTOLIY 3Ly VEREERERAT
A BAREILTUAOVX MEAKBE

U7 L&A LBIREER D AT LADORFEEBERINB R4 ORET

2009 F ALBEAFERGFEFZHBEHERMIMERIEFEH (R ERREEH) FE

TE, ERDART EfEles%ICH VT Piezo-ICSI % HEFTOEKICH T2 ERMRENICD

BATRMERPEINL TS, Piezo-ICSIES&kig P FELALN.
WA D7 BNy MIMMGIRENZINZAS 2
ECEAR IR AR T 5 HET, KIRICR/Y
LI DN D173 ENXy NCERRREZEALS
TS |EE DT CINMAEIE 2 W § B ERKEC SRS
V), ERRHERICINTFEER S ETHRREEWS T
BEBLKIEFEFEIATRIIEN TES. ZHERIEL
L, EMEREIPETIZ2EDHMEDHY), WEDIZHE(L
B F<, YR TIZICSHER 3£ FIPiezo-ICSIZ{TH
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Clinical experience of REKOVELLE use
in Maria fertility hospital

Chang Woo Chop  [Bicgraphy]
M D Dr. Choo is a fertility specialist of Maria Fertility Hospital in South Korea, and one of the

most highly regarded fertility specialists in South Korea. Born in Seoul, he graduated
Maria Fertility Hospital, from College of Medicine, Seoul National University and training years for internship and
South Korea residency. His major specialties are Obstetrics & Gynecology, female & male Infertility
and fertility preservation. After medical school, Dr. Choo worked at Choongju Medical
Center as Public Healthcare Doctor and since 2013, he has been worked at Seoul Maria
Fertility Hospital. He is a director of center for fertility preservation and for laparoscopy.
Dr. Choo is a member of Korean Society of Obstetrics and Gynecology, Korean Society
for Assisted Reproductive, Korean Society for Reproductive Medicine and various fertility
related association. Among them, he has been participated as a director of insurance
committee in Korean Society for Reproductive Medicine, as a member of special committee
on low birth policy in Korean Society of Obstetrics and Gynecology, and as a member of
scientific committee in Korean Society for Assisted Reproductive. He has been also actively
participate as a clinical practice expert panelist (CPEP) at HIRA (Health Insurance Review
and Assessment Institute) , leading the way in the policy and treatment of fertility area.

[Major Speciality]
Obstetrics & Gynecology / female & male Infertility / fertility preservation

[Employment Records]

College of Medicine, Seoul National University

Internship, Seoul National University Hospital

Residency, Seoul National University Hospital, Department of Obstetrics and Gynecology
Seoul Maria Fertility Hospital

[Curriculum Vitae]
Specialist in Obstetrics & Gynecology, Male & Female infertility, Reproductive endocrinology
~2005 College of Medicine, Seoul Nat'l Univ., Seoul, Korea
~2006 Internship, Seoul Nat'l Univ. Hospital
~2010 Residency, Department of Obstetrics & Gynecology, Seoul Nat'l Univ. Hospital
~2013 Public Healthcare Doctor, Department of Obstetrics & Gynecology, Choongju
Medical Center
2013~ Seoul Maria Fertility Hospital, Department of Obstetrics and gynecology,
department of female & male infertility
Director of center for fertility preservation
Director of center for laparoscopy

It has been evaluated the outcomes of the real
use experience of follitropin delta in S. Korea
compared with the outcomes of phase Il clinical
trials in Europe (ESTHER-1 study) and Japan
(STORK study) .

Maria Fertility Hospital in S. Korea collected 82
cases of follitropin delta from the fourth quarter of
2020 and preliminary analysis was conducted. The
age of the subjects included in the analysis was
about 52 % aged <37 years, and 48 % aged = 38
years. The subjects with AMH less than 2.1 ng/ml
included in the analysis were approximately 60%.
The percentage of the subjects who retrieved
oocytes from 8 to 14 was 39%, those who
retrieved more than 15 oocytes in subjects = AMH
2.1 ng/ml is 20% and less than 4 oocytes retrieved
in subjects < AMH 2.1 ng/ml was 10%. It was a
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comparable proportion of recovered oocytes from
previous Caucasian and Japanese studies. The
rate of retrieving less than 4 oocytes from the
subjects < AMH 2.1 ng/ml was higher than that of
previous studies because of more than elderly
subjects included. Clinical pregnancy rate was
shown about 27%, which was 31.1% when
analyzed separately for subjects aged under 40.

The use of follitropin delta, which does not
require dose adjustment during same COS cycle,
has shown similar consequence to previous phase
Il studies. Follitropin delta in real world might be
able to be regarded as sufficiently useful for both
efficacy and safety, especially application of
potential high responders.



BEOSHhSHEDERRKEZEZD

Impact of National Insurance System
on Fertility Treatment

Chang \Woo Choo [Biosraphy]

Dr. Choo is a fertility specialist of Maria Fertility Hospital in South Korea, and one of the

MD most highly regarded fertility specialists in South Korea. Born in Seoul, he graduated
Maria Fertility Hospital, from College of Medicine, Seoul National University and training years for internship and
South Korea residency. His major specialties are Obstetrics & Gynecology, female & male Infertility

and fertility preservation. After medical school, Dr. Choo worked at Choongju Medical
Center as Public Healthcare Doctor and since 2013, he has been worked at Seoul Maria
Fertility Hospital. He is a director of center for fertility preservation and for laparoscopy.
Dr. Choo is a member of Korean Society of Obstetrics and Gynecology, Korean Society
for Assisted Reproductive, Korean Society for Reproductive Medicine and various fertility
related association. Among them, he has been participated as a director of insurance
committee in Korean Society for Reproductive Medicine, as a member of special committee
on low birth policy in Korean Society of Obstetrics and Gynecology, and as a member of
scientific committee in Korean Society for Assisted Reproductive. He has been also actively
participate as a clinical practice expert panelist (CPEP) at HIRA (Health Insurance Review
and Assessment Institute) , leading the way in the policy and treatment of fertility area.

[Major Speciality]
Obstetrics & Gynecology / female & male Infertility / fertility preservation

[Employment Records]

College of Medicine, Seoul National University

Internship, Seoul National University Hospital

Residency, Seoul National University Hospital, Department of Obstetrics and Gynecology
Seoul Maria Fertility Hospital

[Curriculum Vitae]
Specialist in Obstetrics & Gynecology, Male & Female infertility, Reproductive endocrinology
~2005 College of Medicine, Seoul Nat'l Univ., Seoul, Korea
~2006 Internship, Seoul Nat'l Univ. Hospital
~2010 Residency, Department of Obstetrics & Gynecology, Seoul Nat'l Univ. Hospital
~2013 Public Healthcare Doctor, Department of Obstetrics & Gynecology, Choongju
Medical Center
2013~ Seoul Maria Fertility Hospital, Department of Obstetrics and gynecology,
department of female & male infertility
Director of center for fertility preservation
Director of center for laparoscopy

Globally, burden of infertility is increasing and and further have an effect positively as an
needs to infertility treatments is also challenging alternative to low birth rates.
issue. South Korea is also no exception and even
worse in the aspect of aging and fertility rate.

From October 2017, Korean National Health

Insurance (NHI) started to provide insurance
coverage for infertility procedures for people who
were diagnosed infertile. In particular, from 2019, it
removed the limit on household income and age.
Approximately 70% of infertile patients have
coverage for infertility treatment including medical
examination. The insurance policy for infertile
patients supports approximately 1,600 USD for a
fresh cycle, 800 USD for a frozen cycle. Instead,
the use of off-label has been strictly restricted.

These policy changes could provide
opportunities for associated reproductive treatment
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Modified-HTF Zf 9%, Flushing l3ERINY)F DOFHERATO.

ZRIYILRIS & O Flushing R EZ AN 73y F2—T7 1354
5] 0 7 3 325 L HPaE & (mD) B L O ¥1 X (L, MBLT'S)
BRLEKLSAR Y 7 AN SRR LICE T, BRI I _R—a—
PRI EREBEE TIHRIN Lo IR F 2 [E 35, Hi5& 13EREIN D

0-4 FEMPHICKDCD138RER
& FEAIO-STOENEFE
PIRR 252 i D S

=i B 2 2 0 A T, AR B Y,
RE B2, A8 RY, AFBE", BHE ",
B RS, ®O B LABA7, mEx’

1) HLIRERAFERR AR

)

) EoEAART VU= Y

) TFREART U=y Y

) BEt AL SRR S RSB
) ALIRT > X MUTLYH—F

) FRRIF-_RRERAT

(EL:p)

FENLBEDNERAINTNDD, BNLBERELE-T, BT
ENABE S ENpHOMMROBEITIZLE AL RV, B O#H
HTIAE R T E IR B DS 52 LA RSB 5975 MMP
(matrix metalloproteinase) (ZEEHEER BT T THEMEAL$5. B RIE
HFENPpHIL6.0RTZ THBRIETHY, BIEFENEZR (CE) I
85 L pHMW EATHZ bty H THA L7z (Endo et
al., ESHRE2020). &ZAT, AREDEER 2K (Molina et
al., Hum Reprod, 2021) Ti&, FENO~A7n (4 —FD
BSICOWTEHANICHREL TV, Zo—2l2, REEWLRE
BREUCIESE LD B O contamination D& B 5 Z & & 15H
LTW5. 4laldysbiosis & contamination % - N pH Il E T
BOFELL LT,

FEATENTHD, ROIPEFANKE D, LTz team work TERIN
SIRIT ENRD.

ESEJ

20211 ZV S AETOM, ke THEM L IHINF16961IcONT
METEINA T, % DEEBIOTRINTERD D, SRIFEE, ZHRIIe
7, IR L Flushing G & K/ N0 /346 L Flushing [
0 B LOIREIRO A EZ T L.

[fER]

BB 90 1 169651 TINAE IR 2> B D BB W 51T 1096 /& o Y
(38.4%) %45%7z. Flushing buffer 2*H DYP[EIIL L 7881 (27.6 %)
Thole. ZOFMIE, —[FEIHFlushing THi7212 55418, 2[RIET
79, 3[EIHT44fH, 4W\IET19ME, 5EIHTI13ME, 6[=1H T3ME, 7
[B1H-C3{E, 8EHTOM, 9EIHTIUE, 10[EIHT2HEIIUZ DM
TT0EDEFTSSMETH 7. JIAREILDLERIA973[R1(34.1%) -
7. MRUNIEZERIEIL 2857 R Th o7z, FHERSTRE, Trigger #%
5. B o Ifi. H Estradiol {& I 2,682pg/ml C P4 & I 0.7pg/ml,
AMH2.9ng/ml Tho7e. BHEMBABERK31HT 504 (38.2%) 43
EHRL72. 9B 161 (32%) 23§ L7z, Segmentation /i =72 DT,
SR EICRRIEIRE EPEITIER D,

[#&5E

Follicle Flushing l3E%I TH 5. 27.6%DIPAENNZIVART B

B By

[7E]

HBRRESAEIE TZZ LIER D 5B 674 1TB T ENEE O
PBWITIL CD138%E Yt % Liu s (B4 >5.1508 /10X mm®) T3
L, 7e—J#H3L16S IRNAICE-7. FENpHHIEICITAE
WpH BIERARRN pHIERZHW., RBATEIHGHEES
DIKRBE, BHEOFBEEEBTND.

[fER]

67THAERH 1L CD138R P H-oFLEEE <90 %) @ 7/ —71, TCD138
Wt HOFLERH =90 %) D2/ v—7 11, [CD138f&t: HoLERE <
90%] @ Z/V—7111, TCD138k&ME HoALME=90%] D 7L —7
IVIZHHE LIz, ZV—TI3nb 5 CELE X BN AEDI6% TH -
oo ZV—TIVIIFECEIN—TEE26NA2%TEoTc. TN—T
IF13%T, JERLtE i E AR O REE S S, T —T
II1/X27%T, dysbiosis < contamination 23 £4L TV 2 FIREME
Wb, ZNEND N —TDFENpHD meanld 7L —71136.67,
IN—FIVIX6.06, ZV—7111%6.23, 27N —71I1116.23 TH->
7. BEHICEpHIZI > TV(p<0.01) Thotz. ZA—7 D17
BT pH L 6.0 661 T, 6.7LL L35I TH o7z, 72k, IR
L7z 2UERI I, ERIERTO pH O mean 36.04 Th o7z,

(Z£]

IN—71IVOIECE DFENTEEMETHY, ZHFEHmoREL
[k CThotz. —HCELRY, HAME DL TpHA LR LD
WIN—=T1EEZLN, SEORIEEFRRE/ TEED16 %I
Hoi, PEANGELYETL LB DbID. 7V —7TI1ECD138 2%
B2tk Tl d 25 CEDmean XV bpHAEWEME, JECED
mean &0 b pHAMEWEMATFIEL, dysbiosis ®° contamination
ZRLTWORBEMEZGE TE T, ShomaiE s ohi.
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—hxiEE (OERRR)

0-5 HEReEeEEULBERERIED
&5

PRIR IS, KA XA, Bl B RE F=,
At BF, FHAX T BE UKRE, &k <E
—K BR FHE M B BE

BARIAAZI)Zy Y

(E]:5)

VAR TULS A DT 7 A B 2 N T R 7 IR 2SN AT RE L 72 1),
DIRIOE S TR L TV EREHER TEL Lokt %
CTYURBETIE, HEROFEMIEED L L % BEYICRE % I B e i & 52
ML, ZHEESEIR LI A DR WRIZ W TR G R R AME R 95
TEEWELIZORARD, 20194F AR A-PART 2444E£43) . LaL,
TERE BAFIRB AT IS W IR I AL VT, B TR
DRI E 5 L ThROA R EEIBEOETH S, R
IR Lo TR AR 1D B D Z Db TV b—T, vk

FEMERS DIREIU SR S5 IR FEBIT . £ TR T,

IRIBIRDFEFE ) D7 IR 23 572 5 [6] U T RERFAIT D PR L B A
LEERL, DaySIRAEAE AR Z BAE L LTz Day 6I RN ORI 5 5%
Lz,

[753E]
W T 201846 H LARRICERIN A EHE L, 2021454 H & TlCHE-—a@h

0-6 WHEMBDY/LZEZT
1PN RIS BARIRTS
c-IVF EAEICETSD

MR 2, TH 5 ", miE ", S T
EO0BR ", 56 3, XA HF 2

LA )Zy Y
REXFRREEGHAMERE BB ERFAMAE

1)
2)
3) AFEBHERRMPABEMRR > 2—

EE\Y

c-IVF #, @& 3D 2Ri1% (2PN) ZTERLT 203, 1R (1PN)
FEERSEZDZE b H D, 1PN L2 HKRICITE AF A, HETERTE
AL, MR ARICERL 5 EO 1PN L2554,
PERTEE & HEMERTRE ST AR T D BRSBTS T I B A $5 2fi A

DIPNDBY, BEDOHAFEPEENDZED3H D, c-IVFOEE,

BRI, R ORREV G AL RS AN S, fenT
HAEPIZ Cytoplasmic Wave (CW) 2322 5. 55 AR ITMEM:RTEZ
DY A ThHY, ZHELL/ CWITHEERIIER O > Th D
Zliph, ARFFETIRIE YA v %272 1PN OE AT 21TV A 3%
TeRE RGO THETS.

(753&]
202041 A~ THOMIMICIBIS (7 A7 v 7 4k) 2RV 5 A 8T 7

ABIEREAT 723, 337D IVE ZAEIND 55, B M DAL,

56

AR A & 32 T T W) IR R B 95 8IE B (Z2 - 19 4 35,34 +
3.765%) k5l Uiz, Dayb £721 Day6 CTE bV IRk fuz fERe
ZHEHMEOATA, A (Good ), B, B’ (fairfit), C(poorff) »
SERRETIMEL, UIAMuBiELER LIz, £Dk, FREFHMEIEIC
BRI 2 BN L CH— Rl IR 24TV, Il & T RERHI Z &
DB TV DORRRHEIRF 2 LI L Tc.

[#&R]

FEFHT Day SIM B R i (LU T D5) £335.29+3.78j%, Day6
IRAE MR TE (LT D6) 2335.43+3.675% TH B3 o7, B
HE & 72 0 o flk fot 4 48 32 12 D5(49.4 %, 351/711) 23D6(34.8 %,
86/247) XV A EICE -7z (p<0.001). FEREFEAMBITIX, D5ICH
WTADRLEL, FHES FRBICONTHRBELIKF L. JFET
i3 A DR TIED523D6 XV E EICEVWEZ R~ L 72(55.6 %
vs42.7%, p<0.05). 7L —RIZOWTH R CREFHECIL D5
D6 L L THEAZNMU EofEZRL, D6-AL D6-A’ X
D5-BEA&TH -7, £z, D6 DML THSHB, B 13 D5-
B, CLRABEDORETHY, D6-CILIL8%EHmBEN -T2,

[#&]

FCJERERAM OIE TS, D5IE D6 & Hilli LT kR R R 2%
L7z, EBIED5IZRWT, EEEMIC EMLD D6 X0 &\ kBT IR SR
TR LT —A bR TE 7. D6Good IMTER O LV 177
TFD2E, HRESERIGTAN & RS iRk D B O ER A2 45 1
THEETHDIEIWRBIN., A%, WEIOE L Rk 2
BRI 2 Z & TR AR A% ORE R R A B3 AR B s
DR ERDLERDD.

ZREED L <ILCW DL S AMHERE T X 72 477f# (1PN:24, 2PN: 453)
DBITRIENT 2, FT 4 A X7 ) = 7B L OISO IRB A&
HEH T, ZREPRSNE AT Lo S &5k
e E TOMRBAZAEL, ZHENRLNTEL CW DR SR
TEIGEFZOEREHE _mAE R ETORBELNEL, IPN&
RBGA OMBED S v A Tl % ROC HFRMENTIC L kD, Zokk
fEZb eI, c-IVFICCHEREY ) AEH 1PN R 72D TR A FHIL
7z.

[#&R]

c-IVF % ¥ U8 © 1PN, 2PN R /X% h £ 414.3 % (145/3337),
81.3% (2714/3337) TH Y, TDHLEKERE,/ CWITZN LI IPN:
16.6% (24/145), 2PN:16.7% (453/2714) I[ZHeBrIE TH -T2, %
K B B %R E TOFEERNE, 100(£37) 2 THY, ZHsE
#%iB1#%15 ~ 300 LANIC T XT3N % BN J D CW 2 BHEA L 2.
1PN & 725356 OF ik L =W i,/ CW E RO 7 v M7
fEX18u mTHY, AUCIX0.972 (95% CI:0.955-0.988) LIEH T
EmWHIBIREZ R LTz, Xo T, MEKES AEF 1PN IEEH E(CER18
pmHSOREE BEOREE) 2.7% DR TR IS Z Lo3HH
L7z.

[(E=]

cIVF#%D2.7-5.6%IZ 1PN RO 55, diploid 1PN i1 62%
(Sultan et al., 1995) 310V 87% (Heijden et al. 2009) &#HES
TN Zehn, ABFFEOMFIO diploid 1PN #32.7-3.7%
ThreEALN, FHEEOMHGM THL2.7%L—F L. Eb
MITHIIN R T, il & RIEERO T3 —TH D L
WEINTRY, MRS AEE 1PN EARITEARTRICINT b [FER
FEOMERTHI-TWD EHEHIZILD.



Wiy

07 BFRABEDEVICKDEF
DNA fragmentation DL E

A BE Y, Lk — ", 3MER}2, BN AHE®,
FOERT D e D, THE @E D, Al R,
AR &2, A &R 2, Bs =Y

1) Y4 AZTYZy

2) ZERFAFZREZRMERERGARE

E[D)

ART ORI THW LN 2 BEAR R L BEE (LUT : DGC)
X, R ICR T2 EER) ¥ A — U0 sperm DNA fragmentation
(LLF : SDF) O EI TN,

LIRS BE CidiE Do B2 AT o T E ) R AP 12185 T 5 45 T X
7 VA] (At A=230) EDGC EDBMREAZITID, fi5
SDF {#fl] & % > s Halosperm®G2 (Halotech DNA) % ff i L 7z
(2019, HAIVF#%). TORE, SDFEIXI 7 YA M EME
Thofe. LAL7AnD, Halosperm®G2idgetats, HEIC LD
EL2y, BBMCZLWEERD T, £ TRBERI TR, %8l
B8 L UT TUNEL Yeta 247 o7z &7 m—f AR — (LI
FCM) Ti##rL SDFEAMIEL 7. AWFFE T, LRIODGC &2
ZVRTIMAT, BB (BT : Wash) O 30 SDF Z Hel it
L7coTHETD.

(5]
20204E5 D L 10HICHTRMEZZ T - BE DD, REEHED

0-8 RBREFSYVIDREERDER
(35 OFHROBRACBNTH D

IMB KRBV, KT B ", NI BEx ", diffi ik ",
B2, EEEE", A ERY

1) IVF KBRZU=v Y

2) IVF BAEZ )=y

3) HORAC 75> 70> hRBRZ U= ¥

(BE#]

RO FAERAFI T TR BN R IR ZE OB 012 ThHh
0, FIUTHED WHERIF Y 7 OFBNIMO THEEL 0D, £z,
ICORERIDIRT LN EE L 7 OIS X IIEZ OYPEITBRA]
Tho., TNETICHAIL, ERRY U 7FHICTORDPDEZERNE
I U724 v 273165 NIRRT ZE T Z 82BNl 2o
BREERTD LIS VI OB Th DB 2T, SRl
Foald, BZRNERIL 22 07 RO E 2 R E L.
5T, MHESNTREZ(LORIMZ LD 2 VIV ERY AT LDOER)
MEERFEL 2.

[73%]

BEFETEDIOLY 7 ((#K) 7744 T, DR-10A) [TIRIKZEFR
(LN2) 2§ Z ATAR, A=W L5 BB RE 22 17— 2 1
H—DIREY Y —%2 7 RENCGRE Lz, ERITEIEIH24C
22y ha—LEITWHENTITV, # 27 KRR EOREIL 15
MRCTER Lz, £z, ZVI/REOREN20EUTIC/RoTc L &
CA—NDBEFEEIND LT —F =2 E LI (AL DEE

NI SUEBI ORI R 2 W TIRE 217 o7z, X7 U RAITIERSR
1.5mlZEHL, FEVIZDGC - Wash~ZiL el 72, k138
#£121%, Universal IVF Medium(LAF : UIM, Origio) Zfv e,

DGC CTiESepa Sperm(#fxi&tt JLEHa—FL—vav) ZHNT

200G X104 C2JE (80%, 40%) BEEARLR L BELEEEATL, &
WEBRZER, UIM ZHVWT 200G X550 5 0o Bt sRER 2RI 72,
Wash (X UIM TR ZRE L 200G X203 T Bix{To72. 3

BT LI 142 X 106810722 15 Ic— & FIN LT TUNEL 42
B xATolzth, FCM TR LILBHRET 21T o7,

[#&R]

STAEBI 0 -2 B 5 4 i1 36. 775,  JEURS AT LI &3 3.5ml,
K T2 28114.0 X 107648 /ml, EEHRI1X59.3% Th o7z, FE
SDF i 1 J& ¥ #18.4%, DGC 16.3%, <2 U2 7.9%, Wash
20.7%THY, ITVAPHEITEDP 7. FRSED & 7z SDF &
DO RIIDCC 11.2% W, 227 Y 254.1% Y, Wash i
14.7%HINE 2 oTe, FTETNZNTHRR AL 25,
7 ) ZHME2EE L i LT B Th - 72,

[#&5R]

SDF L3 7 VA THBIUE T 25807z, —F, DGC & WashT
IR CELOFBIC LR L 7205, AEZEITROLR )
7z. £ 7 VRIEDGC & Wash 23115 SDFEOHERR & HifL
THAERIEL /o7, FCMEEIZRBWTH, 27 VRIEDGC K
U Wash £V b SDFEAMET 5 2 EdvrEN7z. Ll kX, 27
ZIEDGC KU Wash L HIELT, K0T ~DZA—=D 0700
BIETHD LIRS,

FIREIL 3T RRE) . X o7 RIMIRENEIR (23.8°C) 122> TNH T
LhMERLIRIC, Z U7 REICK2mm OREZRT, BERNEH
L7z, Z20%, LN DBEEICHEIETHE TRmMBEDOREIEEL A—
INOREREAToT.

[#&R]

Z oy OREIRER, BEREFRNFEPDIDHITIKT LIAD,
20°CLLA R &7 sk Ledid 65314 (19.1°C), 10°CLATFIE 119 (8.8°C),
FARRED -0.5 CEFLERLT2DIT 9373 H% L 999 % Th oz, 728,
LN DAERICHRFEL T2 & E 261 514005 ORI 1L 5.6CT
Hole. EHEEZHMOED AL, HERNGEEDPD 673&ICHIDT
ZESH, TNLIEE3Z IR CRIERK T £ TEFHNB2EARIE ShC.

(ER]

— RN STV D, LN DI 2§28 25 AT,
HZERNZIC LN DR E D L TR L TR EBEBITOIL 20,
ZHIZXLT, Z U7 REREOERIL, REZBROBIPELEAL
& TVWRWEZZRAVE I S @A AN AT RE T, ERRICA [0 FEBR
TIHEZERNIEAEDPD 6 DRI A— VB ZA(E Sz, B
DIRNENWSFERY, BRI FEAERICIN T2 S a5 %
T 72 R TE D Z b RLTWA. 1I0LZ V7 2L
FARBIOMKETIE, BAEma»s LN BERICEETHE TN
4003 TH ST, X7 OFEEPRELDIVIZORIITESICES
RHEEZLND., Flo, SEOVATATIE, #VIELOA—VZ
EDRHERIN. BTRIIDA—NMZEBMH DT TRV T, 4
[E DD I L DIBANLY > 7 DBEZEIRAC KD ERFEAERF O BHANC
FFIHEHTHS. UEXY, HRERES 7 ORmREOKERITS
VY ERORICH R R FETH D ZE RSk,
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—hxiEE (OERRR)

09 ARE2RIH=Z21—YVPMIIR
CBIFHREFIEHBREEERE-
BEFE EDRHE

MTEE", B R4E?, BE Fid", B 85X,
KA #wF"

1) BILAFASERB ST TRH

2) BLxFRE

3) ELIEFASMESS

[B= - B8]

GRRCEGEFR I ITAR 2 I BB F S H- LTI Y, b DI T
AT Z 35, ENU(N-ethyl N-nitrosourea) %8 245825 5
RURATHD reprod7~ VU AL, HESI RGO IR E9%
Rnf2128 5 FICEREZR L, reprob7 (--) EMARITHEREE b2 B4
TEAR(WT) BLOA~T v BUER L O BARZZRBZICAEZ 2T
repro57 (-1-) HEEA CIEE—HEG XA 2 7 U HITI 1T 538 X
eI EIC KO PRS2, —J5, repros7 (--) MEEAR CIX
JER Y ZEHEAT LHEDR - 52005 22 DARIRAS AL L 72V, Ko T
AT TiE reprob7 (-1-) M~ 7 2N 3317 D Yetafh oy e S & 524 -
RFEEL DESEZR~D L2 AL LT,

(7]
EBHEILIL L 7o WT B X W repros7 (-)-) e~ A g3k MITHI5P
DYEARAT Ly REVERRL, Hity A7 BRI I S hlike

0-10 9ALLSTRICLDUEERIIZD
#illE PGT-A TSRO ER

BK EthfE, FH &XF R BT 7R KET
AR, A ETD, H0O XRE, B S5 RBIR i,
TR T, R R

BELT =XV

(L)

IS A LT TABEIN LDOMEERTEOKR & SOBVDITIRE,
PESRICE DN D LV OMED DY, IHMZIRAYRIROFE S LTHI
FEINTND, ZOILhb, KK TELALTTATHE LM
FERTZE DY A X & BRI Y R BT (PGT-A) DFETRER
(BN D D DA% AN AT 24T -T2,

(7]
20208 H~ 20214F4 HiT, HAERMGAFRIESICIHPCT-A
HERIEGERIFFE DX B L T2 BIEBID O, Z A 8T T A B CHERERTEZ

DAUTERIREDN D PGT-A % AT o7z 23 A6 TIE O I 25 e & LTe.

K GHUEHNT 28 ~ 407% & LT, MERERTRZOEREORIEL, ALk
EHT (MU F PNMBD) & PNMBD O 8B RARTIZATVY, J.Otsuki HD
FEATHFZEIZ IV Tl b AR PESR & OFERID B W & STV LU T3 D D4
iR E L.

%MD : PNMBD OMERERTEE O FEDZED 720 (40 w m®LAF)
2@ : PNMBDSFF B CIXHEMERTEZ SN RTEZ L0 R Z
4@ : PNMBDS8F;fI i M KERTEZ O T FE D 2255, PNMBD E

58

RO REEME /A T K OHH [RGB O B A O BB 3~ e
Fio, MITEISNC WT HRIG T2 HWTERBL, 2157 T A8
VAT LAERWTRFEERRE T2 T, R, MBEAERRLD
\CHE A BRE A AT L T2,

[ER]

EHEIILE THLNINIWT THETMITE Th o775,
repro57 (-/-) T MIEIFR LA/ T BIOARALFINAS 69.4% % LT,
WT OMITIRR A TEREMZRL, BREOETH MR
HICHEE LML TV DT L, reprob7 (-/-) TIX90.9%IT 24
PEFRDHN (p < 0.01), BIFUARIEBED A B2 MEEEDFED B
(p < 0.01). F/, IVFHOZRER, 2/, 4, SHllE,
ERBIOBREREITENLENWT T92.7, 87.8, 87.8, 85.4,
80.5, 78.1% ThH-o7DIZXIL, repro57 (-/-) T62.5, 50.0, 30.4,
12.5, 7.1, 1.8% &3k, MIEAEREBIT repros7 (-/-) IZRWT
HREICKTFLZ(p < 0.01). repro57(-/-) OFsABREICITMIE SR
FHELRERIE L2 ERR A IR BE SR O B, RERRFRIT54.2%L
B Cio7z (p < 0.01).

[(E=]

AHIELY repros57 (<) i~ D ATIRWTIREREAD B IEDI D
Nz, ZRERHCIIPRATH D Z ENZERKTOER L HEl S
5. Fiz, MILIOEERS B X OBk R o 5.1 5
BN T2 Z EAVRIBE A7z, IR RGERR O 5 — I ni A
HHENCANT TR IDEED, IR DM s RE T %
FEOMIARRDIKRT 25T LEILND. repros7 (--) <D
ADSHIRDENTIL, Wl RIEEF L Ao D et i BERE
DFFRAO—Bh 720155,

HIOmEEDZELY HREN
PGT-AICTIEMGHME: - Bt - VA7 LHE SNIIRITRBNT
FMO~Q %= EI G & Ligat Lz,

[#ER]

EREMEO T THRMO L2 I01E69.0% (20/29), RZEMT
50.0% (15/30), EHFA27T50.0% (4/8) 720, &TITBWTHE
X otz

ERFEE DT TRMFQ 2N 7 3 IR12 93.1% (27/29), HHEMAET
60.0% (18/30), EVA27T75.0% (6/8) L7z, A%ty Bkt
MIZBWTHEZERALNZ (P<0.05).

EAEEE DO THREQ A 72 TR IL 31.0% (9/29), #Exi%ET
40.0% (12/30), EHFA2T75.0% (6/8) L7820, £ETITBVWTHE
R oTz

ERFEEDO R TEUEDOO@ 272§ R 65.5% (19/29), EH
PET23.3% (7/30), EHA2T25.0% (2/8) L7320, SME@BiA L
Db EREEMEE B RMICB W TR EVWEBEZENA LN (P <0.01).

[(E=]

PGT-AZR DGR B8 2 3l 52 T DI B IETH D05,
SABINRIE R — BRI T 2 LW O R B S b RFBb A ETEY,
EfFBEOIR TH oI LTH IO AECERARZ T
TR B S, 4R, PGT-A CIEREEM: LM S BoH T,
%O TPNMBD OMEHERTZ OmERED 753072\ (40 w m*BAT) | 7
DM@ PNMBDS ;R Tl AR ASMEERTZ L Kk Z v &
7 TIRICBWTIESEEETH2E AP A RICE R T, 20T
MNH, PGT-A%Z{T9 L/ HA LT TR Lo THEERTZEDO R E S
DZEZBWT D Z EBFHROFED—D>L L THERATH L LRES
niz.



Wiy

O-11 RHBEG, ERE12mmICEEIEV
IVBRESERRAEDIES L DR

NG 12, A 2R, £ E NI RE BRBS,
1 B8, &H F|A

7=y I=w¥

(BE#]

oA VT BRINRFICER 1 2mm T 72 78V INIRRE 2~ H BRI L 72981 &
R E TR L, BETDILTEREBD LN TEGEN %
WAL, NIRRBIRT 2 RIS D A A R LT (564, 65[EH
AAEFEESS). ARRFHIBRINR OIRRL B GRr IR, KPR,
HRIRAE, /NIRRE) YR BRI L R S TR A S TR IC PGT-A
EATHZET, NIIEPBIIF AR T A AR T2 282
R Lz,

[7E]

202014725 20214F6 4 £ TOHIMIC YL FE TPGT-A 21TV,
B LN SOERIIMEDIME A A x5 Uiz, PGT-ADFERIT
EEEE, VA7, BEEo SFEICHE L. RINEOINfE L
EAEA 24mm PL_E (URfiE £ 7.2m1 LI _E) 28 K8, 18 ~ 24mm

0-12 SHkRICHIIDHEERPGT-A
Oy MRRLERIRFTTO
EFAE

=H B D, I AV, kS BE ", EE B,

7oA 255 °

1) IVF KERZU=v ¥
2) HORAC /5> 70> bABRZ V= o

(E]:8))

PGT-A Ziti g% SERIFFIEICIE ST B FE i S e A vy FRBRICR W
T, PGT-AENaht L IEERREDRER BTz O A& T EBRICEITA
BRI STy, PCT-A EMEIMBAE B 72 0 OIFIRR L FER
DWENRENT. —FH T, PCT-A A DOIRERER RS ET,
IRA~OEEBBEEEOL, ERAIHEOEMNE SIS TY
D, L0k, LEMEBRHETDIOIRORERE LTS Z 13k
WICHBETH DI, AIICRITBHAEREZOREICHETLHMEIT
EEv. AT, PGT-A A ny hRBREAROT—4 %,
WREiEH ART A RIS LOVEA T i O KFBEFAED T — 2 L it
BT D2k, PGT-ADWRA~DEELBIE LT

[7E]
MADELT, A uy MBRICTPCT-AZ1TWHEICE -T2 10

it (FRAIR 3.0 ~ 7.2m1 K0i5) % KIPkE, 12 ~ 18mm A (JA
TE0.9 ~ 3.0ml K7 % FFURAE, 12mm Al (FPHE 0. 9ml i)
Z/NIRfA O AR L, FEOIIE SRR S NPT I2 st
TR E I TMR R A ITL, ZALTF AV AT AEHO A Fa
NR—F—|CTEBER U E TRESE . PGT-A XN
DINATMEHTHER & g LTz

[ER]

B RUPRE, KRUPRD, PERR, NIRAE SRR OEGENEOEI G 13E
ALZ4135.3% (6/17), 20.8% (20/96), 18.6% (13/70), 16.7% (5/30)
Thole., BEFAIZOEIEITZNZI35.3% (6/17), 16.7% (16/96),
20.0% (14/70), 20.0% (6/30) TH -z, EEMEOFE&IXZNZN
29.4% (5/17), 62.5% (60/96), 61.4% (43/70), 63.3% (19/30) T
bHote.

[(E=]

e BRI LN D -T2 DD, He A IR IR OIE
¥, VA7 OEIEBMLOIE BRI E L, B0 E
ABMENMERICH 72, LizioT, HRIiEs SRS h-I7
IR, AR DE W ATREMEAYRIR Sz, /NN HSRIR A 5
ESEMEAHERTE LI LD, SHOPGT-AMHTHEFRICIBWT
SRIEIOFE LR, NIRNEY SO FEMAY I T 2RI+ 5 BB A
452 LR TE.

JR(PGT-AH), [FH—HIRI I HE— U R AR R i Al 0
HELUZ119VE(ARTBE) Zxig Lz, PGT-ARE L ART BEOH AL
hE, FE, EREFBIOEREGIHELT V77— M LXOREL,
WEEH CLuE & 1T 572, MF QL LT, PGT-A RO IFESHO
REH, FE, FiicldBiishic & oG ECOWGEIRE LT 7.
RE, FRIIEEGHEFEREE T —F CER22FAN R HREE
T 1T B THEd B BN el Uz,

[ER]

& @ PGT-A # vs ART #f T, 1k H#(3196.6 *+ 434.9g vs
3044.2+467.5g), £+ (49.7+1.9cm vs 48.8+2.7cm),
JlaHE B (554.7£136.5g vs 596.9+116.6g) , JEFK HH(0%
(0/10) vs 3.3% (4/119)), P& OHIE(40.0 % (4/10) vs
44.5% (53/119)) 720, £TOHEBIZBWTHEETAHE
IRFER TRl

MFQ : PGT-A D IFPEEZR OB E, FRITHRIEFKER
BONS—T A NVHFRD 3-97%NIThiE LTz, £, %
TR B DM TR 5T

(ER]

PGT-ARFHOMERIEIC LSRG GHEDBIIN-Cla M i D4l
PGS hEn, BEOTEINLEZEDROFEHFIHLT, ART
B CTOHEBRELRD R o, SHICIFEHREBRORE
FELY, LERETOREBEICOWTHEENWEEZLNE. T
Y — NREIMEREOT DR REBICENEE P ey T T U MT XD
FAORBESMELRD. ARLEHOT S ERETHI L
PGT-AZFH T 25 A CHETHLLEZD.
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—hxiEE (OERRR)

0-13 {EREHIEE R cell free DNA
[ TEEREIDEDRBFINEZ
RRY D

EEE", REHERE? 8 EEE BEiAx",
BEE iR Y, BE Hth ", FM %3, "

1) REASERAR

2) KER+ TR

(E]:5)

PGT-AIC XDIRRPUL, FRFEN EFERIK T3 & T
W5, —7R PGT-AlL, IO TE 226 5EREOMIzZ
AU 21T 5. L L, TEEROFESIEZE DL OO
ERBFLTNDEITEWEES, ELITIETE ERIZIDIEA~DIZEEN
BERSINTWD, TEARICEDLLIPGT-ADTFIELLT, HHKEA
DR cell free DNA Z fif 4 35 JEZ BEME 25 IR AT 2 W (non-
invasive PGT-A:niPGT-A) DMEEINTWD R, ZOEAIITE
FoTWARV, RS SN RS S 272 XY, in vitro Tht
KI4AME TOREIETEDSFIREIC R o7, AT ZORE HHE2%
Tuha—LaEEAL, TEARZRDOCHEHEASRTRD, 2%
BRIOH DY A2 LU ML TV D Eat Lz,

[773%]
ABFIEIE 20064F5> 5 20164F DI e TRIEIAR A LT 12A0

0-14 PGT-SRD#ER & Stengel-R %
ICRBDEND AT EBETEREED T
ED—HE

EEBED 2909 EgEl, RBF BE",
HE ST, A B Y, %R B2, A H,
EER® BB, &aE s 5"
1) tLIRERKZER AR

2) IFMEART 7=y Y

) S ERR R TR

) E5IFAART7U=w Y

) ESIFARBEBRBE I V-7 4

) B3R SR A E R

) @REMKET/ Lt 2—

) BREMAFE S FERF

(=]:)

TR HER R R I O FREF BB R 2 /F 5 EDO—>L LT,

PGT-SR(preimplantation genetic testing for structural
rearrangements) 3% %. Stengel-Rutkowski(Stengel-R) i3,
YW R D RGBT E 2 R B R AR L LTRSS ) A7 4
ETDHHETHD., ZOHFEEZRWD EEFERBA~DO R Y I—I]
BEEND YA ERETRMET D OICHE LIRS HERE LA L b
ARLLTEENIHEI A 2ERIEMTED. —F Thhb
i, YIRS Stengel-R1ERHC-Forum 1 MCHEE L 724
MR FERE SN & PGT-SR TH b AL DR D I 72 5 NI RIR RN 57—
VDERIC—BTL2ILE2UTOQIIHFLTHRIALBEL
(ASRM2019). 772 ZCIHRADRD o7 fcd, A RHEELEZR
ELI.
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BEPLEINSN 20EORFIRE, BARERARHERR L0
TOMBRESOEKREBEEPOEBIFEE S ECHEMALE. IR
TRAE I DT B HEENT 35.6 £3.20E Th o7z, 20[EDKIZ5HED
LLIZ6HBIEBE SN O TH S, 20O RFEINZ@lfRE, B
BRERICTEAEMREITY, PGT-AV> TV b Uiz, EHERRICHAN
{2 % niPGT-AY v FL b Uiz, TE AMRBOREZZ I
B K10H R #%Z O outgrowth o TV 7L, EhEh
NGS IC LY afh BT 21T o77.

[#&R]

TE E # #l 4 =PGT-A% > 7L (n=20), f i ¥ 7 5% 48 %
=niPGT-A% v 7V (n=20), KMEE %K =outgrowth ¥ 7L
(n=20) 23554, NGSHENTZ4To72. niPGT-A & outgrowth ¥
IO —E#H1L9/16(56.3%) T, PGT-A &outgrowth ¥ 7L
D —E 11 7/16(43.8%) TH-72. Outgrowth¥ > Tzt LT
niPGT-A V& E100%, #ELEE87.5%, MHiEMIHh=88.9%, &M
PER I R100% TH o7, FU < PGT-AIXIREST.5%, KR
77.8%, BHtEIIHER87.5%, FEIEMPRTIS%NTH 7.

(EE]

NGSHERO—E=R, JRE, FFREHPOniPGT-ANPGT-A LY
HENWTWBRIEEER S 5 Z LRI Sz, HEPORIE, ICM
ETEDWIT BT R M=V 2ERIL, #HHFEAEERODNALD
OO RO S ITHELTWDAREN RS H 5. g4 b 3%
D cell free DNAIZICM & TE D5 sk O DNA % K5 720,
TEAMR LY IR AR O YR IEZ S L TV D RTREMEDNE 2
Hhb.

(7£]

OLFTHRERL T RIGITRER RO A4 25T D GEFIITONT,
F 7= @ % 5k @ Gardner & Sutherland’ s Chromosome
Abnormalities and Genetic Counseling ® table 5-3{ZFi# =T
WOIHER K 3361, FBIHEREFE 20411C PGT-SREZDIRIZOWT,
Stengel-RIEH TR AR D Y 27 ZFHIRF I LU 7c. FRICBE
BE2AHECEALTIE, BINOFEIC Lo MET bR T,

[f&R]

DB TRIRL TV D R RER L O V2 32 FE G BB 15 B
REH/THS1(10:18) FRIFHE, 315HED RO 1(514) OEREHE,
B2 BE DR @ t(15;21) & t(9;21) o £ R JE Fl 12 ef LT
Stengel-RE TR L e ARG B HERE N & — 0 T, mi3flE,
RO ARG GRS 2 — 2 & PGT-SR OFERIZ—FH L T,
7272 AB B OHE E A R AR 2T 3: 143 B TR O AR il
RN Z = LI BTV e, EBIEAFTFUREFIALE
JalbertiETOMEN S LTS, BEE2SBEO FRIIARRIIEoT. T2
7EPGT-SR OO F 722 R 73 B DGR IL, Stengel-R i
THEE LB g —o L4l e b—F LTz,

@ Table 5-3 CTiItk2 e GIWIHOREFNCIVT, Stengel-RIEDT
ML PGT-SR OFER O TIE L MERIRE O 4135180%, F
TELRIRFE D5 A 138965% D —ER Th o7z,

[f&5m]

Stengel-R &G 570 B IR O ARG TR AR 2 42 DI
HHEBZOND. TIBE2S B 53235 & L B MERKEF D%
Hld, —EERPMET 5. RS TS EE iR REE OF T
L R BERR D TN I Stengel-REETEVT T2 OS5 E B
HEDETTPUTLOREEL.



)

0-15 PGT-A RS REFID SR
PGT-AJERMIESIEIZED
BHEERYNY=aL—Y3Yy

B HE, TH B SE TE KA K=,

128 BE, Ml X&, B &%, UE 28 28 BT
H BAF. AE RE

ART 71) 2y 7 H 5L

(E]:8))

PGT-A XA AR ST ORI EX0nDs, IRBAED Y
DA LSS ZENRESNTEY, I WBHEREEK T2
ICEDZEDRBIFTE5, BEETIX 2020428 XY PGT-A %55
FEHZED e LCPGT-AZE ML TE /. PGT-A iEIRALS:
JEFNCIRWT, PGT-AZITHOTICBAEM 28R Lz & iR B
OB CIHREMRGICE 72002y 32— ary$52LT
PGT-ADH SIMEEMGEL 72.

[7E]
20204E2 375 20214651, PGT-A 2205 L CEIRIKSEICE ~ 72

A20EH (PGT-A = MY —F:38.35%, BRIN2.2[01, #ii4.4[0]) %%t

Gtz

Ft1 P PGT-A = b ) = bA[a] H OIREAR TIEAR kI E 72
a7z,
FEIRIAT 72 PGT-A FEHTHE R\ LD BAE R HR LT,
PGT-A%1TH7, ZHE TOREEFAMZ I IRERIRL,
BB 2R IR LT LARE L7235 BT el H oAl T

0-16 F—FEBZFIHIRIRCTFEARR
ZHHERDOE) [CEEDHOT
EEZSNT1ES

AR @&F, B0 #T, AT B, Bp @,
H+ BBRE, VI B, ARE & B &, 110 @k,
8 mETF. AlllshfE, EE EE

EBREfED )=y Y

FENEZAERE (ERA) OBGITHENFENEORZ A (D
D HAERDZ  limplantation window) I[AAZEBFIET DL
DBABETRY, FVEVHIFE (HR) AT IR REOREH 215
ERERPOMEBICREL, RIEBERREOIRFAE L LSELD
ETBRABDIENY DDOH S . LA L IW 238 BRI A 21T H
5b DDORREFHL T DI EZ HITRY, [F—ER CHEEE
DERAMREDPTOND Z LIT—RATTIEARWD, SEHE—TF L8

TEHRARGC T S TR (B U < ITMLOIE 2fEAR) 252 L
TV EHBERRE LT U, E£72, BEFE
STHLAT & 38 LT H I L 72,

a2 PGT-A TSR LD (R D) BAEE LD L PGT-AJE
FEREOL A I CBEAEEIER A % < 725 LH#HEE SN IERIE %
Nz Eio, BHEEEITHRLIT L 385 ETH Bk L7z,

[#&R]

a1t PGT-AFM & IEEM 12T B A OFEH BRI ZENZ
1.24[A(1-2[E) vs 2.38[\(1-7[A]) T, PGT-AJEENiD
LA I BICB RN L hol. 3TRELLTIX15%EH
HY, EHBREREIIZ L EN1.33E (1-21]) vs 1.73[8]
(1-5[E) , 38mLA RIX27TiER DY, FHBAEREIEIT T
111908 (1-2[8]) vs 2.74[0] (1-7[8]) 72o7z. 37iLA R T
FHEBEE P72, 38 ETIEPGT-AEMEY b
FEEROLG A THBICBHIERNL /25 LHEEI L.

Mat2 ( PGT-AFEFEMIETe G AT, FEEED b BRI <
725 LHEE SNIERIERIZ A2FEG D 5 H 2UER H YV, 375
PR TIX154EBI 0 5 B 5HEF] (33.3%) . 38k LA L Tix 27
JEFID 9B 165EH (59.3%) Zo72. 38mLL LD JERNICE
W, PGT-A%ZFEMT2Z L TRIERK V2L L HE
TE N D EFIEE I3 2 a2 7 S 7.

[(E=]

PGT-ADHENETBREFRIC Lo TRRD ZLARE SN, 38
UL BT PGT-A 545 2 L TIREMEIC T VBl E%L
THLARAEREIC T D & L3 HEE S 4L, IREMIBOEMIC PGT-ABH
hickEz BN, —H T, 3THLAT TIiE66.7% (10/15) OERFIT
PGT-AZFEE L 7 < THBAEEEITEINL 2L HEE SN2 Z L)
B, EFMEIHLZRINA~DY 227 b EE L THEEIC PCT-A &£/
THERXELEZL Nz,

A ORI ISR INCE N B o T L I IER 2 #E5R L 120
THETS.

[FEHI]

265%  AVEVHIFE (HR) TFETIC TR (4BB) & HifT
USROS, 393 H 4R (2578g) #HEEL72.30i% H_T%
FHELUHRIETIVRI(AAA) 2B 2 bIEIRHERME Ch o7 5
FEHRIE T (BAA) ZBAHET 2 MESAIRE Ch T HFH— 4T
BRAZ IR A N AL A A U T FTREM: 25 2 S0 T ERA R A e
fTL72L A, Pre-Receptive(Z&HHN) &7eo7z ERAFERICE
DETHRETIEN (4BA,ABC) 2 Al L7z & Z ARSI,
MBELERTELRGARELL Lo HEERAKRICEDET
HRETRIFEIL (4BA) 2B L Tc & ARG ML 72 D E
TERERA T T 5 .

(Ex]

[Fl—JEB] T b H— iRl & 55— R Tl T E NIR OIS A
AT DRI DY S DT, BT OREFRREICTIBNTD
ERA B DRATEMFI T RELBEZ LI,
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—hxiEE (OERRR)

0-17 Non-Receptive fEflIcH TS
Endometrial Receptivity
Analysis(ERA)DEHAM

M, 1B AF, &I B, KigUL<F,

KE MEF, KB AL
RBERAF IVF 125~

(EL:D)]

BERALROFERELT, FENE~OZ ATEEHM (implantation
window: IW) OTFh BMEFSN TS, IWD T 2ETETS
7o @ B A @b iR IR R K B RE(FET) @ §il & #1 12 Endometrial
Receptivity Analysis(ERA) ZHifTL7z. ZOFEFRITIE SV
IREEAEDH ERA OF FAPECOWTIRE L 72.

[ - HiE]
20194E6 H 725 202142 HIC FET SRAE AR ZhH1 (28] LL_EREHE) 12

0-18 FEAIO—-5&
FET T & DRSETN

KA FE", Bh=® FF@E", HHMmE",
T SO, REEETY EAKEX", BEELEY

1) DIEETARALZRT )=y
2) Varinos #kxA &4t

(E]:5))

VAR, FENMEE (FENT v—F) LAREREOBEME A &
NTWBA, BAERRIABHE (FET) OIEIRAEICH 287 L —F
EFENT v—F DEBITOWTORIEEE LTS R\, A%
T, FENT rn—FNFET OERGERICKIET IO TR
BN HRFL 72,

[(WHREFIE]

20184E10H 55 20194F12H £ TICYRICCFET 2 BERIED D
EERL, BEREEOMRENE LN TN L1266 A 4L Uiz,
20184E10H LARRICHIO T FET & Hif T L 7o fE BN BRE L CRENT A AT >
7e. FETXVURNCFENEEZREL, kit —2rz o —%H
WCFENTa—F 2T L7z, Lactobacillus )&% & HEET —4
ZHWTC, FET ORifEE OBEMEAZ R L7z,

[#&R]
BZ7 LV —FRZREL 2V E, FETEIREE & IEEIREEO

62

ERAZMATL, ZDO%RDEMICHEAE (DSIR) 217072 2THERFIS1E
(ERA+) ZHFgExt4: L LTz, Control iX[ERHIICIEE FET 217-7
SUEGIG0E M (ERA-) & L7z, EKFNLEL (P) OFEEBMEND
FET £ TORR (PRBI) 2 (A) 115-12285#, (B) 123-127#f,
(C) 12885 LA ED 3 7N —T 12531 T, TN ENDEERITIRR (4T
YRR) TRt LTz,

[ER]

ERADFERIT Receptive:59.39%(16/27), Non-Receptive:40.7%
(11/27). P#EEFFHBIOERA(), ERAM) LN ENDEIREI,
(A): 58.6% (17/29), 26.7% (4/15), (B): 44.8% (13/29), 38.1%
(8/21), (C): 28.6% (2/7), 43.8% (7/16). ERA() IR T DL
F13(C) TR FL7Z(P<0.05). —J, ERA() TIX(C) TERT2
i H -7z,

[(E8]

YR TIToCWAHFETOIW X, P#ERItAD D 127H & TL
Exzbhic, 34 ZE1EL 72 Non-Receptive EEBIC BV THEHR
RHPHERFS, ERADOHRMEIS RSN,

LactobacillusJF 58 RITHE % 715.5% & 65.4% 720, HREZETR
o7z (p=0.732). 7L —R BBLALOJERFITIE, FETEIRREE
JEALIREED Lactobacillus @ 5 HITE % 81.2% L 40.0% £ 720
B0 572 (p=0.134) 2%, FET {EREET Lactobacillus J& 546
ERBmWHEAALNL, W7 L —RBBL LIt WT,
LactobacillusJ& 56 %% 90%LL_E(LDM) & 90 %A (NLDM)

CHEITHE, FET MIREE L IEEIRRE CLDM Th ~ 2B A 13T
RETT73.3%, JEHFIRRET40.0% L2 WA EZEIT 8D - 72(p=0.289) %3,
FET @EIEFECTLDM OEIE B EVWEAN R LN, by b 7%
HHETL Lactobacillus B 5B HE % 9.1%ICERET DL, 9.1% A
DFEL 9.1% L EORHCI TS FET MEIERITA % 40.0% & 89.5% T
BV, AEEPRON (p=0.042). F7z, Iy I 7EZ96.2%&

L7BAS, 96.2%ARIORE(73.7%) & 96.2%LL DR (20.0%) T
BEENLLNT(p=0.047). £ T, Lactobacillus)& 56 F %
9.1%LL L (HLM) & 9.1%#K4m (LLM) 12538195 L, HLM Th-

BB VIATIREET89.5%, JEITHRAET40.0%L 72 FET #L4REE T
HLM OEI&G DA I E -T2 (p=0.042) .

(Z£]

ARFFERERDD, RV —NBBLL EICREF ZRE T2 &
LactobacillusJB 58X R FET OIFIRICEHE S LTS ZEIIRIES
., FOH Y A ZEIL9.1%HDVNE96.2% Tholz. FETIZED
iR EZm ExE5i1cid, WERGKEZEEL, TEN
Lactobacillus BHEAFENRINA%L. ETHLIENREELWEEZL
nic.



Wiy

0-19 PCOSZESIICHIFDIVME
COS DISEREDLL RS

LM férh, %t =, % 5LE, FHBER 52 R
ELAK BB, 22H & @l BEE Rl R&ET
AN EE], S 2R

W& ART 7=y Y

(EL:p)|

PCOSJEFIIZIVNT, In vitro maturation(IVM) (XOHSS U A
7 OB D, IRFIEOBRB L L TEALNDD, IVM O
£ il#E % Controlled ovarian stimulation(COS) & F#Z L TRE
Tho. ZOFERE LU TIIMILE AR FEIHI L TV ARnZ L
BEZ LI, MBEORRATIVMREREBREO—D2LEND
Centrally located cytoplasmic granulation (CLCG), #® %
FRANTFSEAR AR TR BRI TN D EOMENRD D, EiisE, ¥
A LT T AR IVMO BT E & RFEA L OBIR LI ES TN
5. ZZTAWSETIE, PCOSIEFNCIITDIVM B ARIK TD
JRINZEGED <L, IVMH%D CLCG, #isEErH, RoRTHE R
FOERER A2 COS & IBHRET LTz,

(757%]
20184F1072°5 20214F6 4, PCOSFERIICTHRIN, ICSIZEHL

0-20 BRFDIKRLFAEIEFIDRE &
ISRNE, BRRGICSASRE

=15 e 5T Bth V2, g RIZF U, IRER 8% ",
INRHET ", FEREmx", At+E Fi ",

:‘?’:ﬁ E%_ 1, 2. 3

1) RHE7—b7UZy 7lE

2) EHBT7-N )y ISR

3) RHE7—r7) =y VR

EL)

PREHIEAR DO EINE NI FIIIRRAIIF D E EN DL ED D
D, KEDDBREBINFL VS FEGIDBEET D, ARECIIINEA
PIEFNT 3317 % (R B O BER L AR RSRAE B D FE2 Rl K - BRI K
BaPLrLTHIEZAMELT.

(73]

20134F1 A A5 20204F6 HICERINZ L, ERINEUMELL L2~>ICSI
EHiAT U7z 39 LA F AR L L, IPRAIEGnRH 7 v 7 =2
MZTITVY, YA —ELTGnRH 72 =%k (GnRHa) B, hCG
A, Dual triger DWT e 54%, 35-38IEHITZICERINZIT -
7o ICSTHEATRIOIP AR bR 294 D IF-1- % BEEERIZ 51% =(high)
T (1005/8#1) &50%= (low) B (17T UAEA) 12531), B (i,
AMHAME, #RIPE, FERR), ERE BRREEZ Tt
BRI LTz, HEHIR Y 7 2o —=D L EHIKICTITY, p<0.05T

7o IVM BE 41831 CE¥4EH32.8£3.55%), COSEE 44J8 1 (SE35
EER35.013.95%) F6 G L L. MFEBIEZAZEN, MIIE,
CLCG /LR, MitRATHE, EWNZHER HE0%%EToORE
I, Dayb / 6MEIOTE RS OB FIMEIR AR E L .

[f&R]

IVM B L COSFED MIT#1%49.4% vs 73.4%, CLCGFA%
1£0.6% vs 5.6%, FHEEAFITIZRIL85.4% vs 93.2%, ERZIEE
1365.8% vs 78.1%, FH4EIZIL70.3% vs 43.0%, Dayb5 ./ 6
AR RIS A 213 43.5% vs 54.1%, Dayb /6B AF#R R AR IE
16.3% vs 34.1% Th o7, IVMBEHIMIISR, #HEEARTHEZE, 1E
WEFE®E, Dayb /6 RAFMEII ARSGREICKLS, BEHHEIsR
DBHEBEICE g7z, COSEEHICLCG BAELENPFRICH LT,
Day5 / 6 AT B3R B2 TR0 b o Tz,

[(ER]

ARFFEITIRNT, COSEHCH LTIVM B CIXIER 2R, RiF
RAR RIS AR BT T LT W, ZhiE, IVM EEORG SRR
REMEFLIEZ L0DD, BORKAPBEGLTWDRTEEENE Z
Hivle, —HT, HRERk#AEOBEGARESND CLCG HAERIT,
IVMBIZH L TCCOSEHTHREILEL, ThETEZLRLTWE
IVM HRIFDOMADE SR KA TH D LV S LR L 1T —E L e o7z,
S, HS - IRBEAROM ELLT, EWRRAL A IV IEELE
DT, IVMOREGIESCHREZLR B LR L TCOSBERS S,

BEEbVLELT.

[#&R]

high & low BEZ L Z L D4 (35.2 3.3 vs. 35.0£3.45%),
AMHE (2.75ng/ml vs. 3.15ng/ml) (A EZIFRDO SN0 -T2
23, BN TIT high BE3 low BEL VA RICE 2 ©72(9.4+4.9 vs. 8.5
+4.9). EBIRREROEAEIThigh B low BE LV A EICFD >
72(1506.6£934.7 vs. 1359.9+1043.4). AREEFETIE, BHEKET
D high BECHEICEH1572(49.0% vs. 37.4%). Eh)H—DFE
TIL, high# ThCGHMBL OEIANEEIZE < (47.4% vs.
39.8%), EHICTFRhuty (Gn) BEEGRIThigh B2 low BE X
DEBEICE D 572 (1922.8%665.8 vs. 1781.6+642.0). RHi#EmMAET
I, SRR high BEClow B LV A EICE K (73.2% vs. 67.6%),
3PN Tl high #25 low A L VA BITURVER £ 72 572(2.7% vs.
4.3%). WEIRBFER CIIAEZITRDLNh o, BREEIC
BWCIAEIRSE, HEER, WEFRL LI EETRO NPT,

[(E=]

YT DRARIT SR B 52 5 Z L AR STz, RN
FIRZERITIL, IIF O L AR E D IE R E 2 5 &
SNTRY, ZOTLEPZTRRICHELbDLEZLND. $£72Gn
BHEENPZL, BINEEROEAANRM THDLZ LM, I
BICHEETHLIFASRBSNZ, ZOFREND, RKEJIF13%0 -7
FEGI TIE Gn i GREZ L, BORE[EICETLETIMEZREE S
D Z & THEII TSRS INMASFTRED D LALRv . S50, sl Lk
DD, N H—DHEINE TORR, I GINEMiakEE T
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20194F12 75 2020411 A & TARYSIE T 9514 (447851, %) &
L7e. %488 O RS PT RITRE 71 5 20.0X 10%/m] 2> DiE B R
40% LA EERE L2, 2L TI12A-2H (%), 3-5H(F), 6-8(H),
9-11H (B0 L9017z, fRIRARR (—F X, JBU-380) &V THEHk
L7924 FE D 189 A (R & 288 M (Fa ) DRk T-HEE,
FEEHR, SMI7e b N EA R 0 & Swim-up # O [ER RS 11
B, CEBRA LR T2,

[#ER]

FRFRE BB A B T LR L2 (35.7 vs. 4.4, P<0.01). FELS
OSMIFHMMET L, KOBKE TR OB CIKT L, M
% ORI K T2 B (9.5-16.4X10°%m]1), JEH)= (97.2-99.2) 137
B Z LB 5 O DRIV NG E M58 % L E 4B Tld7e
Moiz,

[(E=]

JEGIE R R OISO HEND DFFBFIROENGITB L 2fFIcET
A Te, WRERNIC LD ELE < TedIC LRI b RIEF S Z A
LW MAZ L TX I LRI RT NE I IR, —#k 13
T AR T OB RO DMEINZ DRI AT D12E
DRENSDTIERL, —EDREZRLTNDZENRALN RS,
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0-31 CASALT2EFD
INSA—SFAIC KD
IEEZ2RETH

AEO# " #R =% BEEX®, ol &R "
1) KB HART 70U =v ¥
2) BBAFASREAEAHEHEH

(B#]

A ZEICBWTEREZERETORKELT, FZERIUZ
HFZERH T o5 . 2R 2L D) RIE, I ERTR 0L
T RABEEMORNLE, W72 2fELL ERIFHIZRILTLES
ZEMEZEND HIE IV DR TR SIS RFICSGE T2 Z L A8
LV, BEIIREFRERETL L TEEZEERN ETEsL
R END  SOHTZ R ATRE R F e PRI TE NI, §_Toup
B fESEDLHZLBA[ERIC/2 S 4 (Al computer assisted sperm
analysis (CASA) THONIAEFEENET —ZITOWT, BEHAN
HIVDEHMETIE L, BT L& TR o7 —& 2V TiRst
ZREOFER L OBMREH G HANTIENT L, RZRINA D22 1E
B TR SAGIEG K O HE S REINDI 1 DIT D NI R S S HE
B, ZLTTRNTOIPEFZRELEGICK DL, EEZREED
FRIE L7209 DT A—FZRERLIC.

(753%]
20204F8 A~ 20214E6 A ITHAM2HE (Twel IZIFEAR) 24TV, IE

0-32 AILIEEORIREE
FEAT7O—-SRERZROBEEY

EH &, B w2, BF @E ", &Ral R,
IR & 11)’, T 5, ME BT, K KEE,
A BE

1) DIEETAALZY =y
2) Varinos #xX &4t

(Br]

TR, ZAETIREERZEEZLNTWETENICHMEBFE
THZEWNbhole, £, TENMEE (TFENY v—7) EAREE
E OB R SN TRY, BICKEBERTEDORER TITFEN
Tu—IRELINTNDEZENRZNERESNTNS, L, —lAR
HHRBRICRITDFENY v —F O FRREIHmOTZ L. AR
T, ATEHRS (ATH) OFIRR L FENT v —F Ak Lo BhEIC
DUWTHRFIRANCIRET LTz,

[HRETE]

AV TF—hRartrhobl, 20184E10A725 20194 12HF T
ICHBEIC TAIH 2% L, BRRIEIRORRAGA5 T 5 9855 H]
ERGLELUT. MBS TATH BEED & D IEFIH L O 385 LA _ LD JE

WRRERP100% TH T 15 Z AR, TN TOIBZHREL D
ZRETZRER Db MERD NI 29F 2 B, 4RI
AR L HE Srescue-ICST &M T L 72 28 A &2 CREL LTz RS
F D CASA [FHG FEBN T 25 SMAS(DITECT #h) ZHWWT5E
L, FIEGITISVTEE TR T L 72T TR F D457
TER T A—F OEZ I F AT IRV .

[#&R]

FTRCOIIBIEFZRE LTI ABEEZ VT, CASATHELNZ T
A—B PIER ST OB E BT LIk 5, EARHEE (VSL),
R (VCL), FEEMEGE (ALH) XSRS ISHE>TUV2Ds, il
DIRFGA—=BIHES>TWRD 5T F 2T, TG IFED/RTA—HZ(T
HIRU B O JAE 2 LB U7 fER, VCL & ALHIZBEE> A #E
>CHOIETH7DITHL, VSLIZCH>AM>BH ThH-o/2. &
HIT, 3EH A2 ORI TILOBIZRBWTHLVCL & ALHH
Z1>1>0.9 LV O BWFHBIBER A LN . 22T, T_TOIIN
ZHRELTZ ABEICRWT, BEANICRBWTEAVCL DR I3 L
TERGEL, FRVCL ORI 168.317 #HHEL LT, KRUCHKIK
L, LR FEI SR LT . 2 DRE, ARE6.3%, BHEES.9%, C
FE3.6%Thotz.

[(E=]

CASATITEE X 723F A= 2 E 5N 5%, VCL & ALHfE MK
HNZEORFERE PR T LOICHEHThHLEEZLN. BT, HE)
BH SN D EHE TR, L2 FOVCLLALH # MW,
AEFTHEIRIR 2 b o 7o dh o B T AR TR A BT A EE
MEITRENT . ZORKE 7 — 2 DB LY, ExOEFICHE LT
M KD INE IEH A S WD) T OB 2 R 03 AT REIC 725 L 3
HEhs.

BlZERSNL, 2018410 H LA T ATH 21T o 7 il IR E L THE
WrafTore. ATHLARNCTENEAERERL, Ky —r o4 —
EHWCHENTve—F 2T LTz, Lactobacillus & X OZFDAh
DT ENFEME & ATH IR ORISRt Uz,

[#&R]

ATHARHRRE L IEITIREE D Lactobacillus)® O EHHITA 4 90.2%
ET7T% TH Y, MR TE WHERPICH > 72(p=0.058).
Lactobacillus J& &5 A 2= 7590 % LA _E(LDM; Lactobacillus-
dominated microbiota) @ # & 90 % # i (NLDM; non-
Lactobacillus-dominated microbiota) OFEICH TS &, AIHAE
JRFIXLDM £ T14.0%, NLDM # T3.7%Tdh -7z (p=0.260).
F 72, ROCHEMNTIC LY Lactobacillus|& 56 HE vy A7 E%
98.5% I B E % & (p=0.071), FEAK(90 % :p=0.260) & L~
ATHARIRR S 2 T35 ETIV AR TH DFREHE I RIZS L.
Fiz, BMHSNIARE =M E O MBI RIE, JEEIER I
PrevotellaJ&( 5 #£2.8 % ; p<0.001), DialisterJ&( 5 FH %
0.6 % ;p=0.001), MegasphaeraJ&( &5 H #E 2.5 % ;p=0.023),
PeptoniphilusJE&(H5H30.1% ;p=0.041) THEICHG LR EmI T,

[(E£]

— 7 ATH B R IEIRRITHIS.3% & STV DAY, AiFFETI
387 A 0> LDM DFEFNTOWTERRIFIERIZ14.0% L &b o 72,
E7, JEEIREECH BICEE RDED -T2 ABITOT IS M
it & DOBFHEAHEINTRY, HIEESCT 7 hr=) v REREDIR
BNMADEELNEEZ SN,

69



—hxiEE (OERRR)

0-33 VO ARFEZERAVIFiERAERE
[ DR

BN, G ssicd, Bl FiE, KB T
RILA A SRR IR BT

CERN=]:5)

HFIRFEERIC SN TRA G E 22003 <, Bz OES)
P, IVFIZHW R OSEROIBIE AR DI TIOR3 % Z L3
BTN, BRI~ T RIZRWTIEM OB TE L P U CIMERIEDME
<Pl OIEEIFRIT20% 2 FED. ZHbDIKT 2R/ R A%
TeDIZBIE S FF IRAERI R R O E PR STV D, RERT
TZFEERE, WREEZRFOZETHONTND NI A THERL
o, NI ATEEMROBRERFICBNT, REBESKBIZRIC
ST D RFENIRDRE ST LD F DB IRFERIRITHONWTIE
PO LRS>TVRY, Ko TARNIFE T, ~ U Aok TRl

OEFIELEEZ BRI E L, HRERA~DO I A IO R e fma L.

[#4% - HiE]
BEFEHEDEFENR (18%F 74 ) —A, 3%AXFLINY) Zay hu—
IVREL, RIAVEZNEN0.5%, 1%, 2%, 4%ICFHEEL T2

0-34 {RFEBHEE DNABR1{LIE
RTRERALARRED
MEB(LYMERETEDSH DD ?

I\ B, FA ES, KA B, 10 #F
W B2, Al 55

Y7aZ7 a7y KR

(L)

R, RO AR R IR OE W TARTICRIT HIEH K
FEMMBIRDEDNRESITNDD, BRERAY 72 T EBE D=,
DNA WAL T 57— 2132 LW £Al, Vitrolife (o HT#R1L
WEESHEEREGx-IVE (Gx ) BLOAREHDG-IVE (GE) %
HWT, 28 % EA R =03 (DGC) 8 X Uswim up %5 (DGC +
swim up) @, 2FEORE T HEHELFA B OB TEEME LG T
DNA Wi Ft22 (SDF) 12V THREIRFII brigs L7z

[5&]

2021F4 56 THICYBE CRIRIR A 2T o Te BED 5D, TF%KIF
Bo/bLic 14O HBRAE S E U, BiREts, Eihik
MAR L OSDF T 21T o7z, K& &9 2281}, Gx-
IVEB X OG- IVFZN TN THIRL 72 28 2 B &) B ik (90 %,
45%) ICTHRODLEL, SRR CRLEE L. 20251

70

FETR L BB OEBN A B L. SEREIITIZICR M~ 2 (9
~ 128 %, BHRHEFEABICIIY FA AT 2a—T 2 LT, s
AR D7 v h 2 — T FRF BRC DT~ w7 2R 1 OB R AE 5 1 L
TS T2 NI NS | \[CHEC T2, BRI RIS b o 27
AZCEENRZIIL D E LT KT NT A—F —Z AT LTz,

[#ER]

Rl OEIIRIL, 22 hr—LX(13.0%) EHEL TR A2 1%
WK T19.0% (p = 0.007), 2%MXT18.0% (p = 0.021) &FH
BUTHEINU 72, ARG, dbgpis e, SPIEE, EARE, BUERE,
BHERIREEICIT A BRI A bR o72b oD (p > 0.05) 1%,
2% MK Tay ha—L X & gL CEfEE R LTz,

[(E=]

AT DFER DB RE A ANT~ T AIE T R HREEE» DRET
DINRDG D ZEDIREI NI, NAA ATREE M OB IR
TRFBESLKEI R D DRENR PR ESN TN D Z LR T
KHFEBEOMEDR DD EBERETDH. £z, 0.5% KINKGEH)
#:17.0%, p = 0.191), 4%IRINK GEENF:8.0%, p = 0.218) T
BRREPRLNRP ST LD BIEENRITIEEIC Lo TEHL,
BOEMEERLIEARIA V1% PEHEBE CTHLEEILND. BT
TEHFE R BNV TR B LK BRI b B IR G e &
BRA IR ANV A %%, A%RITHIRTZ T T SRS RL R D@ RR T
YEEEMZ, TNOHDOANAZEH IS Z L THFERER 7O
SO RDEEMEOM EEEELL TN,

TEBPER Z U SDF #2171 (DGCRE), %0 it 304 Hl swim
up SEFEEEDOMEMN AT o7z (DGC+SHE) . FLE% DOBIEZE 6.0%
CO2, 5.0% O2 THIISFFFHE L, RO 21TV (DGCHO.
N.#E, DGC+S+O.N.#f), SRRRICRITHMHTER b7z, &
&% 1/% Sperm Motility Analysis System (DITECT ), SDF
17 e —H%A hAM)— (BECKMAN COULTER#L) ZfEHL 7.

[#&R]

ST E B #£63.4%, E#HE20.0pm/s, DGC DOER =L
Gx L GTENZN85.9L87.8%, AR EIL33.0&33.5 pm/s,
DGC+S OEEHRITZNEH95.4 L 96.4%, E#RHEEIL38.3L
40.1 ym/s, DGC O.N.DEBHRITZN LN 81.7L 78.6%, EHLHE
FE1%28.8 £ 27.0 pm/s, DGC+S O.N.DEH K% 94.1 & 92.8 %,
ERGE 1T 41.8 £ 40.2 pm/s TH Y, EEER, EHGEE L bICTHE
#%ICERL, DGC+SEENADGCHLVARICHE? o7z, SDFEE
FEEA313.7%, DGCIEGx & GTENZN12.3212.2%, DGC+S
1£3.6£4.2%, DGC+O.N.IZ11.9%12.3%, DGC+S+O.N.i¥2.6
£3.3%T, DGC+SHEMADGCRELVARICE» o7, FiELHE
DI X5l TILEE) 4 & SDF &b ICH BEITZFD R o h
DO, R TR EmRREL .

(B=]

2B AL AT swim up RN A 7ok FRRBEDs, EdhE,
DNA WAL L LICRFTHY, ARTHERICEELWI LIVRIBX
iz, PEMLWEEA OEFREITER T DNARIE DM %
R, IEMEEEREMEE N A S 2 L TR 2 BRIk B R D
ZEPHROTIH R EEZ L.



Wiy

0-35 microfluidic device BIIEFD
EEHOT( LB TFRIARIE

E% B8, RO AR, 5K T, FF ER,
R R, AW T, 7ZE T2 B RE TR 8
I\BR 3F—

#wRINLT -0y 7

E[:)

I, ELMUEZTORVEFRET SAZTHLAN—LE N
L —#— (microfluidic sperm separator:MFSS) 23 HZ T
%. ARBFZETIIHER D Swim-Up % (SU) & MFSS [BIUHE 1 D IEE)
PEDRERFBIBIITOVWTIRFL, ZOREICOWTEEL.

[77E]
WEZITT 202092 3525 OH DFICHF FEFIHA~DA VT4 — AR =

RV IMESN TUER 2Rt L LTz,

Bat@ Bk %Z 221291, SUE MFSS(ZyMot) THRZEL,
FIHE%0h ~ 2h B LN 24h DIE M2 L7z,

HE@ : SU &L, MFSS T0h 225 24h 22 TOEBR DK
TRBEZTEVAESZHD R, LSt o TEFZ LD
FEEL, 2BEMICRWTORIFIK, @ SU FHEE L OES) A
L7z,

HE@):SU - MFSS 38 L UNMFESS-wash (MFSS F#4% ( pE 42

0-36 ZyMotZRAWISRBEBFMmMR
& ARTAERE
-sibling study-

KE BF ", ®LgE—", A ER", g Em Y,
WO #HE D, M52, sk B, Al &8 Y

1) V7R473>9)=2y VAR
2) V7R47a U=y URR

(EL:p)

5T DNA Wi LIE Day 3\ DR S A B 5252 L, 72
AR DB WS IR TR RO TSI X
D #EF DNA QWAL (SDF) 8H#EfTT5 Z L35 THY, SDF
EM2HILETHREETHL. Al BERICRITHIERORE TRk
Th 5 2B EEARELE +swim up(DGCS) &, HOMLEEAZTTO 2
L TEEHE T E2 D BERTRETH B ZyMot Multi™ (850 L) & /38—
L —4— (ZM) IZX>TEIL L 72K FI122onWT, T DNA K
FALER(SDFR) B X ART i 4 O % sibling study 12T
LTz,

(R EHE]

20204E3H2>5 50, 20204E12H 005 20214E3 HIC Bk IR 2 648 LA
EEMNTE AR ARTEZL, MptARTHIEIFB LU 2[EH, FiK
#2.0mL P b, TEBE FEE1X106/mL LLETH -7 95E # % %t

g 2 HeAT) OEEIEDO AL LTz, SOITHEIHEADTR
FRE U TEMEE TCENL (ORP) ZLbie L7z,

[ER]

M3l SULHEELTMFESST, 0h7524h 22 TOEBHRD
R FRITAEICE D >72(40.8£20.5% vs 72.5123.4 %,
P <0.01).

Mt 2 0 QFRRICBWT, HD - LD OMIGERIROZEIT RS
Aoz, EAREE, dhffE EIXHD 3 TH BEICE» -
72 (P <0.01).

Q@ SU ARSI, WREOMICGESIEOZEITABN
RhoTz.

H#t3 : MFSS-wash #524h % OiE&=IT, MFSS & B TH
BlgEL, SULITEBRRZEIIALN2 D 5T (MFSS-wash:
65.7£24.1 %, MFSS: 22.4%22.3 %, SU: 36.4£25.5
%, P <0.05. ORPIXMFSS, MFSS-wash, SU® JH
ICE <, SRTRTICH B AL (MFSS: 68.3+17.4
mV, MFSS-wash: 191.4 * 19.3 mV, SU: 227.9 + 10.9
mV, P<0.01).

(E£]

MFSS #i#24h % IEBR B KT L7z G, JFRBIR T
T OEBEENEER TH -7, —F, BFREOR T OB ED
EVMZ LD 240 B OEEEDOZEL, SU TldAbL -7z,

MFSS 3% IC wash U TR D 2 BrE L2 LT, %
24h B OEBROEF 2L, SULRBRELTLIENTE .

P EDZEND, KT EdtEEEREIEORAD, FREBOR 1O
SEEMEANTE AL T T T EDRIBR ST,

B Ui, FEEITTE34.7T% £ 3.95%, K36.0£5.5m ThoTz.
R A B RT3, DGCS 90 % 43 K UV 45 % 0D 28 5 FE A B 1 O
(500g, 15%9) L, #Lki% (150g, 59) %, 3043 swim up #47->
7o, ZMIZ 30D A= —fERET a b a)V TiT o7, BREIPE
Boliest, SEOBTE2IVEFBIOICSHICHL 2. SDFIFH
ks, DGCS, ZMii##% % 7 v —H A b A — % — CytoFLEX
(BECKMAN COULTER#L) ZHWTHIEL7Z.

[#ER]

ICSIEMEEEIL DGCS 23289, ZM 32931 T, Hig it
T ZH, 2PNZT78.9% vs 80.9 %, I N ¥ 4 258.1% vs
60.1%, BEIFIRERI#26.5% vs 35.7% CH Y, BIFREIHERIZE
WTZM B BEICERTH -7 (P<0.05). IVF EMEKIZDGCS
2339218, ZMA3382ME T, HEERGEITENEH, 2PN3T70.2% vs
66.6%, MHZMIIEERET.8% vs 62.0%, BAIFFEIZR40.1% vs
41.2%THY, WFRLEEEIIRBD P ok, BIFE TOBME
720 OEERIFIESRIT DGCS £359.2%, ZM2350.0% TH B2
IXRDRD o7, SDFRIFFHEEA15.0211.8%, DGCSA310.7+
12.7%, ZMM33.8£5.7%TH Y, ZMITFERKE DGCSITHAH
BITKA 272 (P<0.0D). JFFSIKRICEH TS SDFR & DGCS B XV
ZM OFEF PRI AR D e o7,

(Z€]

ZyMot A/ 8= /S L — 5 — X DAL 2 BE e U A MESE LR
BOYVIRNEFHEET, DNAEEODRVIEF OB A S
WHZENTE, £, swim up 20 LB AR =L E b
NTREAPLETDHHEAADHY, FHCICSHICRW TR A
PRI/ DI LN TET .
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WREHTAIT/ZIX - T\
Yo hOSA TR
AUIS - v\ UBHRRH
BRXatitEI—RL—Yay
BAXT 1 AR
HRARHYLS

B/ (—~F—X
JIUVY - T —IHRARH
EIRETEKIRM

X OINAF T 7R
HHRNEGNRT
O—hREGXRHT

HREHIVFIIR
HIHREKARH
ITyRVRILIHAEH

7S =caw AV Vg

AZAZ /LI IvINUBKKEH
HRXEHTU— - I3/ 2 IV
GENVART 7 - Iv I\ UK EH
YRFLAO—R&ERXEH
GeneTech# Xt
BUPHEIEKRASH
ZOHFIVUZYY

v IBRRH

DREEDA ATV Y
FILVEBCTHARHM
HRBHREE
MRRURII—XT7—<Y—
MRS T AXT 1 DIV

N1 DIVERFRET
Varinos#i &1t

MRS T 7IANAFVRFTLX
ELTMIVLMNERNRT
KEERTEKRAH
SHERB NSRRI R
HA 1A

L7 SN 3 e B
HKAEMARH

FEHE—Y RS-
Hxatd1— - F—
HARLUTIOS17

OYa- 9470/ X714y I A%REH

FiiEs HERR(50=E)

RREHMHRRXBAEANMET2-7-10 TIVATETAF EFE : 03-6667-0456 FAX: 03-6667-0455
RREHAEXZARE-3-1 BEEI2F EFE: 03-6459-0246 FAX:03-6459-4539
ME/EEMPXARCENBRIE®RL 4 — 4F EFE 1 045-319-6826 FAX:045-319-6581
RREHAXZAPI-1-8 EFE 1 03-3434-1651 FAX:03-3434-1652

EERMFAT#XERES-8-7 EEE:078-802-3460 FAX:078-802-3461

RERMAXFKRIF2-17-11  E&E 1 03-6361-7200

5B EmAIL X #HitEiE3-20-8X% v 7 XS-3 4F &E3&E 1 045-716-6581 FAX:045-475-2145
REHEXE /PI2TE3-17R /PI2TER7—7F &5 03-3596-1202 FAX:03-3596-1107
ABRATREATEEATO-1  EEE 1 06-6368-2860 FAX:06-6368-2867
RERMEARXTEE1-8-17)04T—4F &E&E:03-6756-0819 FAX:03-6369-8695

AT RET T RXASEARATFE AR R FAIET801181R Y v/ Y RE L)L &5 1 075-353-5111  FAX: 075-352-6661

RRMAXBF1-2-2098ENT+>J20F &5 03-6832-6013 FAX:03-6832-6006

Fiiks WHELER(G0=E)

RRBYRRE/NA/I5-10-4E L kv T/NAI102 BEE: 03-3815-8128 FAX: 03-6801-5737
RREHEXZH2-5-1 E5E: 03-5484-8361 FAX:03-5484-8351
RRBTREXREME2-4-5RMHEEME) B 03-5825-2361 FAX:03-5825-2365
EEEMAMPREKEHEL-2-2 v—I5—WFEIAF BEE:078-241-1155 FAX:078-241-1141
ABRAFABRAIEE X B A BT 2-3-1088 A H] 1 > 7 26F TEL:0570-011202 FAX:0570-011208
RRHT AR =%A16 =HHKB-6E /L 5F & :03-5215-5090 FAX:03-5215-6997
REMAHFTEN E4-7-127 EEF: 0120-202-021

RR#PREHIN-3-3 7 —>F—UFBAT BFE :03-3553-9812 FAX:03-3555-0887
RRHAERFMES-1-23 JSTOJLEIIF EEE: 03-6447-2746 FAX: 03-6447-2742
RR#BhRKAALE/NAE10-11  E5E : 03-3663-2351

BREREBNEHAIFERFE229-1 E5E 1 098-998-0011 FAX:098-998-0022

I 818 KIEF/\EF4-35-12 E3E 1 0584-75-6508 FAX:0584-74-0313

FREMLMALLES-11-7 EEE 0 089-905-1122 FAX:089-905-1102
ERNHEREHES-20-2HRAI T LT 1427 — 49k EiE:0120-12-8195 FAX:03-6743-9800
ERNE/EBE1-5-21RMELZF EaE: 03-5762-7252 FAX:03-5762-7369
AORAF SR ABRAIKF1-11-3 EEE 1 06-4307-3717 FAX:06-4307-3718

HEARSL)IITEBAT1-18-2 —iBEILRIRE BEE 1 042-529-9313 FAX:042-529-9517

KRR ABRMALXME2-4-97 ) — 47— E5E: 0120-106-398 FAX:06-6344-2212

RRIMIRXEE1-1-20 dAN-2F(RRAT4X2T—12F &EFE 1 03-5422- 6501 FAX:03-5422-6502

REFFAM B AENUETHHFETR17-1 BEE 1 0774-46-2639 FAX:0774-46-2655
KBRAFABR TR RXEEH3-1-2 EEFE : 06-6203-3741 FAX:06-6203-2029
KBRAFABR TR REXEEE1-7-10 EEE : 06-6969-1131 FAX:06-6962-0173
RRBTFABEXMEBEEAA3-9 B|FE  03-3259-3111
RRMPRXFEE2-2-1REIRT 7>

FHMEEHEMAXTIHZARS90 ITFEIRR/N-JUSE EFE:052-325-7385 FAX:052-325-7386

RR#MEXZATHEIS-1 E5E:03-3798-0111

RRNHEXUAAEAS-1 B 03-3226-2133

AORAFABRAT R K AE2-3-9 JPSKBTEIL 71> J4F 55 06-6264-5511 FAX:06-6264-5512
RRNHEXHE2-5-3 AMEILOF  BEE : 03-5925-8931 FAX:03-5925-8932
REMBXEME1-2-70 @I —X>75X EEFE:03-6634-1111

Fiiks BImEIA

HEREMBANESR / BER / KEh / BEERKZERZ2EANZBERMS
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- BleamMYEEREOHHAILE

20124E 1Y, HA IVF 24 Gl MR 1 - 475 30
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RGBS B § B3 SR IRL, B A B S
BZEEHMELTVET.
) WG, IR - BRI BT 29 N COR%E %, B ‘
RIE, Heli T, IR L) Hb 2 2 10\ B, ST,
! ZLTROAILICHBEA B FERITSNET. |
, W OFATIE 2022 4F 6 B # FEWLTEET. WACER | )
: OREDEINIL 2022 4 4 H 22 H (4) LXTW35F T, Vs

. RUELT— A
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