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Effective protection: the embryonic development and
clinical outcomes of emergency vitrification of 1246
oocytes and DO-D5 embryos in the disaster state

FNEEBE
RPN R 2258 — B s = B

STUDY QUESTION Can emergency vitrification protect embryos and oocytes from disaster to
achieve desired embryonic development and clinical outcomes?

SUMMARY ANSWER Emergency vitrification of oocytes and Day 0-Day 5 (DO-D5) embryos in the
disaster state is a safe and effective protective measure.

WHAT IS KNOWN ALREADY When some destructive events such as floods, earthquakes,
tsunamis, and other accidents occur, emergency vitrification in embryo laboratories to protect
human embryos, oocytes, and sperm is one of the important measures of in vitro fertilization (IVF)
emergency plan. However, there are few detailed reports on emergency vitrification in the disaster
state, especially about oocytes and DO zygotes. Therefore, the effectiveness and safety of
emergency vitrification of oocytes and DO-D5 embryos in the disaster state are still unclear.
STUDY DESIGN, SIZE, DURATION A retrospective study was made in the Reproductive Medicine
Center of the First Affiliated Hospital of Zhengzhou University from January 2018 to November
2022. The record rainstorms in Zhengzhou, China, caused severe waterlogging, traffic disruptions,
and power outages. From 17:30, July 20th, 2021, to 17:30, July 21st, 2021, 1246 oocytes and DO-
D5 embryos of 155 patients were vitrified under the emergency power supply of uninterrupted
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power supply (UPS) only.

PARTICIPANTS/MATERIALS, SETTING, METHODS As of December 21st, 2021, 1149
emergency vitrified oocytes and D0-D5 embryos of 124 patients underwent frozen-thawed embryo
transfer (FET). They were divided into the following 4 groups according to the days of embryo
culture in vitro: oocyte group, Day 0-Day 1 (D0-D1) group, Day 2-Day 3 (D2-D3) group, and Day 4-
Day 5 (D4-D5) group. Each control group was selected from the fresh cycle patients who underwent
IVF / intracytoplasmic sperm injection (ICSI) from January 2018 to October 2021, according to the
same criteria as those of patients in emergency vitrification groups, such as age, fertilization
method, days of embryonic development, number and grade of transferred embryos. A total of 493
patients were then randomly selected from the eligible patients, and matched with the emergency
vitrification groups in a ratio of 4: 1. The results of assisted reproduction and follow-up of pregnancy
were analyzed. The embryonic development, clinical outcomes, and birth outcomes in each group
were statistically analyzed.

MAIN RESULTS AND THE ROLE OF CHANCE A significant difference was observed in
fertilization rate (80.7 versus 72.3%, p=0.022) between the oocyte group and the control group.
Significant differences were also observed in the monozygotic twin pregnancy rate (9.5 versus
0.0%, p=0.038) and ectopic pregnancy rate (5.3 versus 0.0%, p=0.039) between the DO-D1 group
and the control group. No significant differences (p > 0.05) were observed between vitrified
oocytes/D0-D1 embryos/D2-D3 embryos and the control group on the number of high-quality
embryos (3.17+3.00 versus 3.84+3.01, p=0.346; 5.04+3.66 versus 4.56+2.87, p=0.346; 4.85+5.36
versus 5.04+4.64, p=0.839), the number of usable blastocysts (1.22+1.78 versus 1.21+2.03,
p=0.981; 2.16+2.26 versus 1.55+2.08, p=0.090; 2.82+3.23 versus 2.58+3.32, p=0.706), clinical
pregnancy rate (55.6 versus 56.9%, p=0.915; 55.3 versus 55.3%, p=1.000; 40.0 versus 50.0%,
p=0.488), miscarriage rate (30.0 versus 14.6%, p=0.496; 4.8 versus 10.7%, p=0.678; 16.7 versus
20.0%, p=1.000) and live birth rate (38.9 versus 48.6, p=0.460; 52.6 versus 50.0%, p=0.772; 33.3
versus 40.0%, p=0.635). No significant differences (p>0.05) were observed between the D4-D5
group and the control group on clinical pregnancy rate (40.0 versus 55.0%, p=0.645), miscarriage
rate (0.0 versus 18.2%, p=1.000) and live birth rate (40.0 versus 45.0%, p=1.000)

LIMITATIONS, REASONS FOR CAUTION The retrospective study design is a limitation. The
timing and extent of natural disasters are unpredictable, so the sample size of vitrified oocytes,
zygotes, and embryos is compulsory and unmodifiable in the exact limited time.

WIDER IMPLICATIONS OF THE FINDINGS This study is the first study analyzing huge-size
samples of oocytes, DO zygotes, and D1-D5 embryos on embryonic development, clinical
outcomes, and birth outcomes after emergency vitrification under the disaster condition. The results
showed that there was no effect on embryonic development and clinical outcomes after emergency
vitrification and thawing, suggesting that emergency vitrification, as a safe and effective protective
measure, was applicable to oocytes and DO0-D5 embryos in the disaster state. The embryo
laboratories need to be equipped with UPS power supply for 6-8 hours at full load.
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Growth factors and ovarian function

Peter Leung
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Inside the ovarian follicle, granulosa cells (GCs) are essential for normal oocyte development and
sex steroid hormone production. Following ovulation, they contribute to formation of the corpus
luteum, which is required for establishing and maintaining early pregnancy. In addition to the well-
known endocrine role of the LH surge during the periovulatory period, normal ovarian function
depends on locally produced hormonal factors that exert their effects in an autocrine and/or
paracrine fashion. Although increasingly appreciated in recent years, the intrafollicular regulation
of steroidogenesis, ovulation and corpus luteum formation is still not well understood despite the
obvious physiological and clinical implications. A major focus for our work has been to investigate
the roles and mechanisms of TGF- superfamily members in regulating human GC functions. We
have identified novel mechanisms mediating the effects of TGF-B, activins, bone morphogenetic
protein 2 and growth differentiation factor 8 on GCs. A better understanding of the roles of local
hormonal factors in ovarian function will improve reproductive success and reduce the incidence of
unfavorable fertility outcomes.
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Reproduction and genetics: an unbreakable bond

Karen Sermon
European Society of Human Reproduction and Embryology
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How Ca2+ oscillations are initiated and sustained
after sperm penetration into the oocyte?
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Ca2+ oscillations, which begin at sperm entry into the oocyte and last for hours until pronuclear
formation, are critical for driving oocyte-to-embryo transition and subsequent embryo development.
It is well known that sperm-bearing factor(s) plays a critical role in initiating Ca2+ rise in oocyte,
and sperm-specific PLC-zeta is regarded as the major oocyte-activating factor, but little is known
about how lasting Ca2+ oscillations are regulated. Recently, we show that NLRP14, a maternal
effect factor, is essential for keeping Ca2+ oscillations and early embryonic development. The
impaired developmental potential of NIrpl4-deficient oocytes was mainly caused by disrupted
cytoplasmic function and calcium homeostasis due to altered mitochondrial distribution,
morphology and activity, since the calcium oscillations and development of NlIrpl4-deficient
oocytes could be rescued by substitution of whole cytoplasm by spindle transfer.
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Genetic basis of meiotic defects in
non-obstructive azoospermic patients
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Meiosis, which is essential for gametogenesis of sexual reproduction, is characterized by
recognition, pairing, synapsis, recombination and segregation of homologous chromosomes. The
sequential occurrence of these chromosomal events during meiosis is dependent on the generation
of programmed DNA double-strand breaks (DSBs) followed by repair using the homologous
chromosome as a template. Any errors occurred in either step will lead to spermatogenic failure,
thus inducing non-obstructive azoospermia (NOA) and male infertility. Functional genomics studies
have shown that deletion of each of about 100 genes in mice can lead to abnormal meiosis, but so
far mutations in only about 20 genes are shown to be responsible for meiotic abnormalities in
infertile human males. To reveal the molecular basis underlying human NOA caused by abnormal
meiosis, whole exome sequencing was performed on patients with unexplained male infertility
caused by abnormal meiosis, followed by functional verification in mouse models mimicking the
human mutants. Ninety mutations of genes with or without known functional roles in meiosis were
identified. Our results not only reveal the pathological causes underlying meiotic abnormalities in
infertile human males, but also provide a new strategy for the discovery of novel meiotic regulators.
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FRILRER, )8 T2 5 RMER
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30 FARFMTIELD, B S REMEIE SUZIICSIIMSI, TESA PESAMESA.
Vo TR SRR NS T JV P B4 4 TR 5 T3 A 4 TR O R it S i R 1 P R R 95% A L.
JE R AE N T 18 B 22 i 22 BT (PGD,PGS) AR B B H 95 f o 5 [R TRE O E HE U 2240 1) 9% J8 AR it
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IR B MR I FE R I — 2 A R I N T i e R ?

I 72 B AR 455 X5 246 (Time-lapse monitoring system) th B 3% i A&k 1 BB = R g iz .

FRYEALSUVE B B B SR BT R S . BAE N ARG L . TR NIRRT A . O RRAR
PR BEAMRG 5 L2 R BRI A A BT . IR DR BRI RLAR RS DNA HOBRT. RIG IR AURT AL B 15
A FEENAE » IZEEFT R A IS AR 8L, BRI B S = e i e B R 22 B
R BAF ARG B G R I ERRAS R T LB 8 B T i 1 SE AR KPP
[ SRR AT o PR SR P LA TR 1 S 0 22 B i 7 B 2 B i B R 22 X 1) T A

37 2R 5 A U RS 2 R 2 ) . BUB R BRR AL, AR AR, R BUR I I A A hE . R
BRI R Uk, Bt MAErE s 22 Bkl e g2k,

AR BRI S HF TAREE—2 . B2 BRI B B4k, 37 i 80 i H 2k
It CARR AR S50 b, B PR AT ATY SRR AR 75 2[R A N R B o BRI O B e, DAL 2 AL A 1
DR sk e A A S BT AR e 0 NS 22 RO RSE , T8 A IR AR it o A L 22 (A D

S-26
Fertilization failure in IVF

E5H
B e Sl

S-27
FERIREFERT A RMIF5E

LZLSE
E NS

ANEFENERE R EERENAL. EFNHEEY, F5NBEREEEMSE, KRG
FEDIRREAE A AN BivE . 1B N4 4 T IR A A, ARt S i A ) R
W CESAD P T8 WX FIAZE KATE 3-5% ME B S, 75 NIEE4HM
Asherman ZiGEEH T ENBREREAL, ATSEAZE, RERM”. BEEN. 877, JEHBT
SRR, MEORE B4R R S M AIZ SRR AT e VR T IX L L (1) — PR R SR

BAT— B R—NRIEW LR 2T CD140b A1 CD146 1= NIETF-4uM i, DLREAED
ST U AT Z TR, RS, RORRFENUZ4E. 75 A B A0 A 54
i 3d sk 55 43 WA PR 7~ WINTSA R 72 NI T g . fEx B, ENHENLT A
%% CD140b+CD146+ T & P4 54 M & M 7E /I BR AR A AR Y ok (i ik 7 5 N A 52 1) e 2580 o
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S-28
IO ERREKRTIREERE (NiPGTA)
E4EEFRERIERMRAS

K ATFF
BB AT O

Pet /RS H A NSSERE AES 5 W, AT LAZE IVF 3 )8 34T B AR N JT 2 ARG (PGT-
A) K. X T ERAEMGERE A . RE A L Sk S PRGN RN G 1 E e, (5
55 R BT ASEAF 2 [ — SRR R 28 0 S AR AR B — S B R AME SR, JRIRIR RS 7R (SECM)HZTE
(1372 DNA 87~ T HAEREA A7 M T R FHIE, B NN T I8 A% 07 2 4 R I FF R T et
THAUR . RTT, AFERESCAEY . fEiE— 2ok S AR T T R Th R E R ARk Bk
Fe b AR R AR IR K BEAZ R A T A 1F 5 T niPGTA AR IR SCH AR A I R 45 B v 0 7T,
WRILB| SAE GG T EAA L, niPGTA HALE s, REHRIEEAWMN, HEHMENSE,
TR NAZAX VA AL FEAR N RRRR O S HE e B0 77 vk, A N R BEIE IR LG 772 (SBM)
FRAFTE R0 5 DNA (cfDNA) JEAT AEB AR TE BRE N B ZE RS (niPGTA) 2L G AR5 RN
AR RS (PGT-A) MEANT R FEEUFAL R G 357 AR JZ AT RESZ B 098, A3 hn e (i AE
N7 GGG DB 32 4MNIE Z 40 1R ATE PGT-A ML, niPGT-A LT LS R, HN%
FEAME Z R I B A MRS . FER N R AR T FAE S B IR 2 i, HIR R b ek B AR,
TEH DI, DMERAER AN TR G RAC I . Sl REEER A R WER [ NICS HiR
(B 5 ERA SRR T -Al ¥F LR S), VIR FRE IR KRB N, TR TSR MR
TM-Al VP 2%, CfE PGT-A K& PGT-SR A#fH, 8375 TE MHALKIHERMME; NICS ANF
A/BICIPER IARACIE AR IR BRI F AP G IR L 45 5, X T NICS A RAE IR 3t TR 4
(1S FH AT 5%
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B RE S FRERAATEN AT EREBRZENAR
TEHEEMTEERFERFEER ZAIERR
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B ALER 2R A BB ER B

TEH B WA BEE M B LA R T, RSB EAGRRIERRANE AL ATT,
immature testicular tissues) VAHfTRAEBBEST. SATIFE H S ARIIH R &5 B KA R W,
AR TS AR BRI AKE T U BRI AEYES . BRI
A IR AR B S AV TRt gs, PR 280 ITT G IRIB TRk S ThRs, HAEMT . (2464
SR P AR BRI IO AZ O A A7 TR A I e QA AT AL RO RIS T AT i IR R B . TR T
FESRE — /NS, 4Pkl C N 2 [ 3B 7 VRIS SCHE YD R R T DL S R 20 2335
FEERY, AT E G N E TS T A A . 7R K Y HRIE BT RIS
FIEL T, Y S AT 58 LR FLR R AE IR 4R35 5T (ECM, extracellular matrix) &% ITT BAEA ]
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A7, TR HEAT U 18 SO R R VP X B AT 15256 B AT VEIR N T AR H 7T DRI AT T DA o ik
AN B RAF SR 25k & 3RS 3 gt S2 56«

A. JE4 ECM L ZEHIFFT

B. ITT Ak &AL 2 W 5T

C. ITT BHE KM IRANIRS

D. A MR&MEAEA B RAFIAE

IXEEHF A AT REN T B IR B AR B DR SR AR T AU AN 3D T R (1 N TS U
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S-31
Growth hormone and embryo implantation

kI
T R 5 245 K S B e

Secreted by the anterior pituitary gland, growth hormone (GH) is a peptide that plays a critical role
in regulating cell growth, development, and metabolism in multiple targeted tissues. Studies have
shown that GH and its functional receptor are also expressed in the female reproductive system,
including the ovaries and uterus. The experimental data suggest putative roles for GH and insulin-
like growth factor 1 (IGF-1, induced by GH activity) signaling in the direct control of multiple
reproductive functions, including activation of primordial follicles, folliculogenesis, ovarian
steroidogenesis, oocyte maturation, and embryo implantation. Notably, natural gene mutation of
GH and the age-related decline in GH levels may have a detrimental effect on female reproductive
function, leading to several reproductive pathologies, including implantation failure. The uterine
endometrium is a target site of GH, as GH promotes endometrial receptivity and pregnancy by
facilitating the implantation process, and the targeted depletion of GH receptors in mice results in
fewer uterine implantation sites. Although still controversial, the administration of GH during ovarian
stimulation or frozen embryo transfer alleviates age-related decreases in ART efficiency, including
implantation rate, pregnancy rate, and live birth rate, especially in patients with recurrent
implantation failure.

S-32
How to enhance blastocyst quality from aged oocyte?
From bench to clinical

HEA
AEEHEY

Assisted reproductive technology is changing with every day! Around the world, it has also helped
millions of infertile couples get pregnant and have children! But an obvious phenomenon is that
there are more and more late marriages or elderly child-seekings! In order to enable these elderly
women to get pregnant and give birth alive, many new studies or new methods have been under
development. In the current progress, elderly women have poor ovarian function and insufficient
number of eggs. After some nutritional supplements and drug treatment, it is more effective to
improve the egg acquisition rate! But once these elderly eggs become embryos with sperm
insemination, their embryo quality is still relatively poor compared with the embryo quality cultivated
by young eggs? How to improve it? What are Innovative research and methods? For
examples,autologous mitochondrial microinjection, I-carnitine supplementation during in vitro
culture, role of N-acetylcysteine treatment in women with advanced age undergoing IVF/ICSI
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cycles, D-Chiro-Inositol treatment affecting oocyte and embryo quality in aged mice, improvement
of ovarian response and oocyte quality of aged female by administration of bone morphogenetic
protein-6 in a mouse model and so on. We will present our data regarding to enhancing quality of
blastocysts from oocytes of aged mice co-cultured with adult adipose tissue-derived mesenchymal
stem cells in vitro

S-33
Controlled Ovarian Hyperstimulation:
one-by-one or one-and-done

RIGH
BB BB

HARFE—OAEE ) LR % A 1978 Fitk, £45CHIL 40 F, MERIKEIT, KKIIFA
REZ)LARA IR, NEIIERE TR, 2H/NMEEF ERE R, FHEREXERERN—IRIT
FFEUORM BANE R, EER AL one-and-done K=, HIFEMIEIGAER, RAEAEERED, —
AT B ER ke 5 B BE VTR B bR /N (2 2 34N INX )

ik % one-and-done H#x,

LKA FKEE Hhr e, 1802 8 34X

2B EZ MG AR, Bk, BRR 5 Z A M 1 SRS ThRE . 1Mo ZEA i E
WEZTF, FTATEEFEHIE, IO AN E R, OHSS RANSHEZ.

3.FUNMERE SR, WA SLIE = B e M SRR BEZ MRS, W I nse =
R TAEGUAE; WA B ISR, B SRR RAT 9

674 2021 FHERECTFIEFR 0.98 M, BREFFER 31.2 ¥, 35 ZU E7ES
31.6%. FHLZEEFE—EF0 TR, SER2aRMESINE K, MO,
BRI, S CE B2 )LNER, BRFERIA 2 RBEREREG, M TRREEZK/NMZ, M
SRA L BAh, LGtk R R .

e E, WIEERAOEELSR, 2020 FANOHERNTHZ 85 4, 70 FRgfk, HAEAN
FUESE = AEIETE . DL 2023 4k E, U4 BUNEMA S BT =%, WPt gaktaT 28 %,
A SR Z BRI = & AL HEZ 56 e R AR B, B AT DTS S R SR I R %)

All-and-done 2 A ARRAE A B IRE, A RBUGINA B IR R EES, (HIFAERA KR,
AT R EB AT B 2. 7R BEEF RN R ER R S TR, PP RIS S5, YU BbR2ixii
W RN one-by-one, B/& Rl 58 S B B 73 11T one-and-done.

S-34
AEIERTTRIBIFGE: USHFERTRIPERE

iR 3
e e SR B A R Bt

PR R G 5852 SN B M BCR AT i B I R DA R . i RS Sl AR SR A AR R BN,
S SO SR AA 5 Ay D M BN ST REAN A, TR S A ) A B T — R f R i R P B2
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BAEAZIE. RN RA T RIERE, KR ) mIDNA 345, kiS40, 3P MARKL
RETDRERRMGE, LU b S Sk U0 ST BEAN AN O BL 64 farp DA B SE R R IC A 2. MR 2
RO, CEFEELANN RNA Y. sk JEDAHEE ., AR & AL A ) SFAl N
ZACTEDL, AR R] RESE O R AN R AR N . 3k, FERRRIATML . RN R MR R
50 b S e B e R B A VAR R BN A RE . RS HARIE DR, JRAMTHEAT T R84 T H
WRPRRAB I R PUWTFC, I AL A SR T ANy TR B B e, ASGE AN ZE R
A TEAN L) RE A AN IR T . (B IE AL B S AT, TR B A R 1 OR SRR > TR, &
A I IV E R B AN IR ML, Ry o MR A SRS LR TR A R A AL

S-35
AKRHIRR R B R RFEE G RA
m%k£$%;E@%

NG R B it s, BHIRHLL (zygotic transition, MZT) J&Fia shi/d: i iR R 55—
ANEBENKE FF XA SRR IEE RHEIR AL mRNA AR 57 A i DL R VR i 25 TR 41 2 5%
WS, RECEIIRI R B N BREIE S AR 6] . A T RERBS IR RNA BEA 2 A
PRI, ARA— AN R, #A R SRR AR B IR .

RGFRRBEFAEZHERET T 2 IR AL Egmf, HEREENRES TRREAME
(ZGA) W RAFEARFMERPIAEM . RATELE ZGA HEE N EIMEAEE (PG) FlEr: A58
(AG) MARZH T oA F A . FATMEIE Box, AN ZGA 1£ AG FIXEEAMIG K 8 4H fufh B s
5}, B7E PG MRS BE 8. SHARME, /MR ZGA KATE PG 1 AG IEAG I E—Fr
Bto fENLHI L, AG FrrtERIEN REKFr R ZNF675 75 8 4l Bt R RIERN AL a5, It
EANK ZGA T RIEEH. AG FistERIAN LSML % A25EH4A RNA B (MRD) #1 ZGA # &%
L, ZNF675 Fll LSM1 A7 JE R 3R IA S HAE A R R R M B ARG . ESERIE, £
ARG U523 ZNF675 F1 LSML A SRR Rk . SR, RCREFHAES) 7 AKZGA.

S-36
AT EREAEEESE FHNA

PR
TR

S-37
B R ROERIEA R R E

1 [ A
e e PR

e MERR PR e e VS LRI R DR =R, IS A AR EIFIE D, A B CIERRIG R
TNIER], KR A B AR RS RGP WAL G,

i EAE — IR ROR NIRRT RS, AR IR R AL S, PINRAGE AT A, B
ZARR RN E 2 AR IR HE, A RK .
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e, mTN, FEABSRG AL LA LR, IERAL GRS SR, RITE g iiERE
TN, RO AR AR

S-38
FoFRE R EEL FRIRN

e
G AE S S A BRI R B R DR AR TAR S A TR E KR, ks

NEERG K B RRIR THEINGS &, SEREINLIL 22 RO T 0 v oA 20 6 T R 257 = A P 2 s
o RASNZAGIEIE I BT Ly 40~50%, KREMG I 17 R BREA . K7 F0 0051 &
POE TR FERE, (HOR TR T X EEAIE AR AT RN 2 LD o BATTAT S ASIOE . AICREA 1 52
R R, R T AR AIRCR IR R AT A A IR AL, R 1 ACREIFIE T 45T B R
AR fifs 5 DR L s A B AL PR o RIS BRI ORI AR AW 7T, KL T — 283
BRI ORI T MEBE VESOR AR DY, ORISR 2 WiRia T SR O I R B AK e -

S-39
M RR IR S 5E

KrEe
e R R S R B 2 e B [R5 15 e

S-40
T HRTHRESRERERERTFIATH
IGPR# 5T R R EREE SRAB TR

L
AR N R BE

R 2 R 2 R Rb S B, R U R A0 37 75 B e e — s I g Fa S . CDA+T kR4 i S
B HERF AT AR RS, (Rt e WA SRR EEMER, Hd Thl 40005 i 40 i A7 s e it
Bk iy, SEMIGHEF; Th2 4T3 A 40 K740 1L-4 RN FRHA RSN 52, PRIEIEYR
AL Thl7 4 AN b 2 e R BAA IR 2Rt A Pu ik SR A v ot , A I HE R 55 )%
B Treg 4HHRESS G S BRI M 2. BB WAk e fa. MR, REmdm Thl 4
JEE o0y 3 ANE ML Thi7 0sE . 060 IL-17 (3, BiniEadE T adcs, it
U ThRE, B S BHAGRIEIN SR . AR, ASFEFFO R AT RE S o IVF-ET 3677
LRI RA B FOILR R REA A FU 8 A BT S — Pl a2 G2 i NFEREAT 20 )2 0 #T

BATRIEER T T 71 FIAME I Thl/Th2 L T & JF BREAE A PR R A 2 st i iR R A 28 o
Hrp 41 BIEEES T RIZRTIET . SRERITIEEML, BITHMTERHEE S (41.5%
tt 16.7%, P=0.03) . WALZHAEMIEIRAR . HIRFE . INIREIRZEAFFEAE IR 73719 56.1%Lt
40% (P=0.18) . 36.5% Lt 23.9% (P=0.15) . 51.2% Lt 30% (P=0.074) i 41.5% Lt 16.7%
(P=0.03) ; K IE 7IRZ: PR & 1 22 R 3 20 A R B0 S0 28 1 3 77 =2 06 72 AR P [T 2 (OR=5.02,
95%Cl: 1.02-24.8, P=0.048) .
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TEHE— 25Xt 255 | REA A ARG FE A R Ui 8 3 AT REYERF 7 b, RATTR B2 S A5 AT
B (N=132) 757758 R Ry W 1 7 (N=123)11) 2.19 £% (OR=2.19, 95% CI: 1.18-
4.07, P=0.01) ,Th17/Treg t{f 535/~ £ 1EA< (OR=16.5, 95%Cl:1.25-219.0, P=0.03) . 424
Frion, T8 Th17/Tregz 0.17 9 A, JRIT4 (45.5%) MG~ Fm T RiGIT4 (26%)
(P=0.04) ; TifE Thl7/Treg<<0.17 KEFH (139 ) , 66 452 il AE T i B
(31.8%) 5 79 Bl ARBZ G TR B (23.3%) KGR LS itH#ZER (P=0.34) .
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Uit AEPOREAREZERNRR, NARYE B & S e gt A .

B iR 20, AFEPOERARE, BRI K. B0 3R ES S
2k, WEREMARIEHIZL, TOEET 12 N H SRS, THE P IE AR HE2ZE (X £S), LT
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fEfE R T 0L, (X32S) (RN EIAY,  (XEBS)NRIEL. AE T LT Al fE A0 i [ &
KO MR E 2%, & E M OFHOKkF AT # A CSRM M b R 4 &l
http://59.110.12.46/home/SIndex.

S 35 R AR L S — AR PDCA [t FR, WBLIR R LR, 4 R SRR, AR 4
[R5 AL M B H i, 2RJE 900, ST J 2R B S (N, B S R T,
SRR, EHEIT AR, FENGE, RN A R,

S-57
R R RRRTSE: DRRAIMERR T E R ?

e RO S [RGB 2 e B [R5 15 e

RGBTSR (&S, H GRS IR A R R AN AR R A AL S A 4, £E
PR IAF A AR R AR U5 (A T IFATIRPIRES o 2810, iR 2 SN R AR M A A IR RS A, it i A
KRB TERE NIRRT 282 H B AR SR B — AN Bk

HAT, ARAGR I % R B R R A A A A AL 22 K T ARG A ikmt se s, A%
G5 1A 25 UL 505 R R IR BEAT VP AL AN B e 12 5 Zh A IO I 2 0 M R (Time-lapse ) fir AR, 72
Time-lapse (RN LR H, SFATAKR T EZHINFUURIRRIA FdfEEE, SR, &
THBERAE T EZ I DRI IR R B IR R, Hh i r K raEIa, won5Emm N
JRMIZESE . 2 U0 T ORMRORL, SRR RIBR SRR, O RARR AR, S ANEA R K E 5 H I
Z, WRHINK, TR, BMEEERTH, FREN strings B, BAEE LK. £k
SH LG AR ELAR B (B3R R T B AR B B AR RS R Ik, N TR RERRE X IRIG & &
TR, MR T IRARE R AR B . AREEAROR, FEE R BRI D BRI i
LA AEABE 2% ORI A B3, T R A RO R I 2B 6 ) 7 Y A0 S 2 BE N 4 T AN 7850

S-58
SARS-CoV-2 B ERRAE: BT XEBEAPLER T

R
e BHROR 2 R B 2 B B e B AT e

RAEH R TAEHL(WHO)T 2023 45 H 5 HEA COVID-19 A H 2 F bR iE ok A3t A
HAE(PHEIC). {H SARS-CoV-2 R E{IfEdEL, FEUNTE A AW H BIHT A& 03 0 A F i e (o1l . B A
— M EE, TN SARS-CoV-2 FIAHIEA frdem, Rnle Hoeh N T A B A J R (ART)
IS0 . HATIAN, SARS-CoV-2 5 838 i B L1 i JE 7 40 i N B R i s 41 21, X%
SARS-CoV-2 ZARIIFRIE, WilE Sk RiLHE 2 (ACE2)MIL)K % (BSG). B2 HRE LM 2
(TMPRSS2)fIH A E AN L (CTSL)5 . EHAFERE, FARFrARE2E mRNA fERZH AL L
PEAETETE . 5P S (A IRV RUR A M) N1 B N R A Rk . ADER SR B ACE2. BSG FlI/EL
TMPRSS2 K FIE A TENUIREGHA . 25 ORI E 5 RiE . [Flk, SARS-CoV-2 4Lt
IVF/ICSI-ET ME4R4E B IK 540 — B & ART LAE A G3F1 B eV IR AR 5.

Raoul Orvieto 26X} B4 SARS-CoV-2 |ij J5 #32 R AMZREIRTT I 9 X I U (1 B HCRFAE A0 A 25
AT T, RIBGL B2 RSN SRR T AR UG LEB R % . (EE EiL, 7E COVID-19 &4
WA, KRER)LBIT RS> 3 NH. R, ZFRRIFEARRE RN, BT ke, £ 46
I TREIR B A2 BE COVID-19 Hig dr, IR & SARS-CoV-2 IgG /KP4 s i g 3R O T80 .
BeAh, XF 50 BB PEES SARS-CoV-2 HIKkEZ /> 4 /N HE IVF IR 1 918 23 b & B0
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SARS-CoV-2 [&YL B3 MPENIE s F ] MR T %, kB DAEas) i) — IR VT iR B, 18
SARS-CoV-2 YL f5—4F W IEAT RSN SZHEIE ST A 2 s B e ARG RS A R R4S oy (H TG B E R N A2,
AW T AKX AT SARS-CoV-2 JEULf . Ak, SARS-CoV-2 JEULXHA SN ZFEIGIT 45 R
S PN R R AE S B R 2 IV JRT 10 R IR )T 45 SR 2 i 4R .

FH T A ORI B BUR . KRk A 2020 SEA]E] 2022 4F 11 A 1 ART =97 TAE
FAETERIRS T RAT I . (E P95 55 10 S0% MR 99 AR i e Fh 78 o R0 w, T E KRG X T
20224F 12 A 7 H& L TEIABEBGE. 20224F 12 HE 202341 H, T EARHIL T —k SARS-
CoV-2 YL, 7Esbiin, ORI T EL 1 SARS-CoV-2 JE&yekid, N7 SARS-CoV-2
YL IVE ¥RIT S5 R Ise s it TR I MR A . [k, FATTEE T 2022 4F 12 H 7 HAE 2023
fE 3 31 HAEFRP OHEZARANZ FEVRTT I SARS-CoV-2 B B3 ik B A i R B, 5Esha
B R BUR I 52308 B LR IT IR B R A AT Wi A VP2 IEBC(PSM) . DERLSS, 3 7lKs 358 44 il
698 4 B /1t 1) SARS-CoV-2 JEYL I A YL, I EL A 4 B 1 s o s I IR 45 R . 45 R IE
7~N: SARS-CoV-2 Y 5 — MR G RAE JE S IR IR &S R oo . AR, R4 SARS-CoV-2
J& 31-60 KIEZMRANZAERIT IR, TR T E FK, XK SARS-CoV-2 B YL {7 ] fEHit &
WMEIE R BT

S-59
MRERARERR RN LE PRI A

El

nEAS - NRER

HAT, & B U0 7208 B BERR I B0k, AR AR I R S B EL a8 28 I U1 »
TR TR E BT TR, 0 DNA B, B TR R . SR BRI AT 5 I B i )
ke, I LB R R G SEBUR TRt A A A AL IE e, IRicE tH S R IR T, T
HERAED IR, TR, B RS T AU 5 AN B itz BoRTE R AL
REBR ARSI TER ] SRR S AR B S, R TiE T, R T IR E RS LSO T R AR M
KA BERE, KT DNA 07 3R 8 EilEE e FER R B Ok R R AIC, B3E R ICSI B
BT R ERBUIRG A BAFE (p=0.04) MIERIERAR . FREHEIRAR . ALt SR, E%
R bR A B R BRI RS T K TR K TIEsh R ME0 Mg ) BB AL R, Al
R IVE RAMEAE IR 73K

S-60
AR R ME X IR

FNIEAH
bR AR A

RANZRE-IR IR FEAE A e, IEARSLIG R R X T — N Ih 45 R B e B 2, oAb O R4 g o
IR ZRE R MR e BRI, BRI R 2 H A2k (in vitro fertilization, IVF) & /2 U REAH K
MRS TS (Gintrocytoplasmic sperm injection, ICSI) , BSR4 GE BRI AR AE 1E % 5285, 17
SRAFAE TR AN SZRE R o X 52 K L2 (1) A2 4 2 3ok R A S5 5 SR 1 38 2 32 0 2 (R YR N JEL i DA K
FE I PR %o S5 — L 2 il B A6 B e AR IE 7 P 2 15

—. KGR ST R
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1. G- SRhE . AREITFE (Zona Pellucida, ZP) H1 4 FEEH (ZP1-4) 4
W, WEERINGES, Heh ZP2 3T RN 7558 ZP JE5 EE, [ 255 520 A B A Ak
5 ZP2 ThfE.

2. UPRRAHR OSBRI A R TR SN LA 1k 22 R 2R RN A IR A S e R
R 110 N G0 B2 A il B - WK, AR I SRS I OGP IR . RS Sk N O REGH A S ik T
MO NS RE Y, B55E3% T i 2 B R A U B B ) B (CAMKID . CAMKIIL R A6 3 Ath
M-phase &AM 0%, 2R FFRACE A (MAPK) TEME T, BB 248, 52T Ui ek
PR A R o X AN I A v O REZE AR A AR AT Ca2+E T I E B R 5 W U i Ak PR
R 1 1o A EE B AL AR Gt 5 () RE T B e T HL R IR 7

3. JEIER: HEHEFIMEME PN T s EE M FLah ZRE M 5E . 28 IR IR 7 K 5 56 A%
J& URRRAN B HE 55 MR, A 1 B et A ad ik O B R o O IR AR, ST PR A R 2R T R
JEAZ, RN HE N B RELH B AORE 3B A7 M8 T U RESH B AR SR 9 YR PE R VR I B, RS TSk R,
AL BELESTAZ I N T R A% . NE [R5 55 MR PN (T B 185 42 v O REZH I A7 2E 1) 25 1 5k Al
TRER AR ELAE FH A P v M SR i e 1 RS T A T3 R SR DNA & il A2

T TR ORI JE R

1. IVF 2R RN B B R RAE THE T-ShBAAH GRS 7-ZP 45 G 1S, ZP RG5! i Tk i B
ARG T--ZP BRI DR B R E R B AP AR AR B K 7-ZP [ SR

2. SPEFMEIEBE (OAD) #A AL ICSI JE M E BN, Al 5 RMOm B 40%,
FL 5 IR Bk 7 P LAAME T Be 0 S R REAR AR, QRS TAX BB A B OP BR20 A & B R L 45,
PRS0 A P -5 0 T 8 TR EAE A 2 L SR A T B RV T IR R BRI — AR AR AR R K
PITE A, PR e — N G N R It fE SR IRTE S AR 5 4 Bon LK AR
R0 57 AN R BN IE M2 SRR H A O R BUE S E R T SRR R U E R,
THE SR LM RN E LM ERSSEEZ TR RN . WA TFED, #IEN C zeta
(PLC-0) FITifAfG WWP 54 38028 I 7E B BEAH B B0s ot T e R SR BEVE ] . DN BRAT Y B AN
% SRS T4 0 Fd BB (PCC) 2 AZK ART 5285 2 W i i IR A

3. EERURM: TowiEid IVF &2 ICSI, K1 R st N 1 P BE4 e, A AIRZH T
FIRAE R, NG TG R 7 2 S L DR 4 1] S ORGSR R TR0 B4 G 8 )5 70 25 1) v
DA B J5 A e A R T R R I A 1 A ) B T g, B O BRI R A DG B S AR R
AL, FRATRESZM JFAZ T o IX SE TR (AR R A 70 25N B B4 e 3 A2 o SEBRL o

= BTRE RIE oR

1. R TREN T B Wi sZ 0 R A ek & F B o] LA Bha A SR IR 7, HATi A REE 1
O 52K W A I 732, i R AR S TR Z A TR 710 DNA W, %A H JIHIE
I BRI G 0%, A LHEE Bk 7 DNA it 5 B AR B A IVEICSI JG TR 5B &
FHOC. BB, KE+F1 DNA #5455 FRARZ R 2, (HR I B A sk e fla LK & . HA
binding 5 ZP 45 &A%, WA MR B/RER TS HUEEE 2 R AR R 1) EE 1ICSI 8 HA $k
R IEL B, AN T2 T TR G SR 2 Wi E i Re, Hh B 50 T Catsper Ihfg

2. HiRZKEF Late-ICSI H T 328 RO ) IVF &3 .

3. WTFH KL IR ICSI Ja32/5 KMt E %, Artificial oocyte activation (AOA) 1 LL%%
W, BB OAD a4 s, OAD mI VAR T4E T AN BRI AR C 1) 10 i, £ %0 OAD 2 TH
Wi PLC-Q A 2 LA AR DN BEA ORI 5 2 0, W TIX R B T SR G &S5 AOA K
BEAEH G R, BOEAAIE Ca2+5 T#iik A23187. B THE R AR a3 s chn e 0%, 8
BN Ca2+iBiE M RIEMER, fH40iush Ca2+ii NI EELE, A TS ON R4 Ca2+TF .
XTGP BRI AR DS B 51 LY OAD, Al %S MPF JSig R Ik R &1L AOCA BT
KT AOA XFTHAFIFREN G MG K & A R AR 1R, R HARE n LIS 2 =
PSSR, HAEROZAE G R B RS oL S .
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S-61
EATENTUNRER R, HITREMAA?

LR
o [ 5 2 A e b s B AT B

BRI SRS, RARINRIGST PR A AR, A RO R R 2R A2 AE
BEAER TR D3 EIGIE AT HMEE IR, AIRABUE, &EBRATETIE EE, miEErE
RUIRE, REARETREERR? WA 2 KB ?

DI BA T TG 2R PR 26 ORI KE 15 OLEA . D3 IRAR BB 1AT RO EAIR N (K
FORMMEE, THIMFERLIE AT RETE, 45 BB LU PR iR SRR A3t B vl SE 4K o

S-62
A B R R & E A HI R E 3 E RS R

TRHSC
Ll R I e 2 R B

JUR i e A i AR AR YR T [F) — S SRS O A, B A L — b e € (A ZR A RS PO 4 B AT O
fife a2 K AAE SR A A 2203, R A TRl ko L, 05 MR AR AE SRS T
AR, I AR =R B BOR R SR . S AR I 108 Y ik A IR R A R T PGT-
A T2 ISR AL BRI AE R, PR ASEIRR G (AR & AR E DL, LR S5 IR AR DRl R 2t
T2 240 6 733 FA e AN P R

IRYEREAR G Rk 5 R AIORUE, DRI 22 70 BRI 7 R R K. YR T8
ZURRIIR G BRI A SR RIRE , B . IR T A 20 REHR IR & ARG R A KU 5
REHMK. 2022 4 ESHRE [HER B AP UONEBEAG R AR LB R 5 IR AR R BEAT IR IS, 5 (R I
FIEIERRHIERS: ANEBAEAMREGIIR & RGN BRI a6 — B fe s o ;IR FHR Lk & R
BRRANTIHEZ A ANEVOHR & AR AR BEAT B HTE R AR AR A% T, PR 3 TE4E 5 B E i A
Wi e, DU BRI AR A 8 N3G PRI D T 52

EI A v b R BRI 0 e A R . BT sk Z S50 AR s, A v b A ik 5 Y
FUR A T REAT IR 2 R A R L AT

S-63
Mrp140 A B#iF /N REAN LTS NIE T 145

P
% DA i 2okl S B AR 7 BT

2] 31%I¥) 22q11.2 B LEAME (22911.2 deletion syndrome, 22q11.2DS) H& 4 bR £ T %
Gigd, Hh 6% EEAERZBNEN . Jdrk 22911.2 & F 0 54 5 & A 2 0] 6E T 3
22911.2DS KA. AW LKA BER R H L40 k& Gkk (deletion in mitochondrial
ribosomal protein L40, Mrpl40+/-) /INECAREAL, $RZR Mrpld0 7E/N R E AR T K G HIEH . Bt
FORI, Mrpldo+/-/NR BB RAERE TEH AR (wild type, WT) /M. RE WT /AR
Mrpl40+/-/N R N E B EHEZR, (B Mrpld0+/-/N AR N R LR RS B kA T
M. HEAh, MrpldO+/-/N B EIRE FIR EERNE D#E3E N . B, BN /N RN 2 U ZUHAT
B STR A FUE R . 25 RN S BV B AR — LB RIAE Mrpld0-+/-/)N B S8 AL 3R 8 R AR
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T, LLEBTTEEE SRR Y] Mrpld0 78 52 A5 AR IR 2 L% A EEAE AL, 4518308 Mrpldo
AT RERER YT B S RE ARG 13 71 B e T R T RE s

S-64
R EETIREE R EA R R R R

Ui RS
B4 SR/ A/

MAER ¥R %E (ECS, expanded carrier screening) 2 id i & 3 PRl FE & R 7F
ZAHT B2 B HE XS BR BRI A . ECS RO B 7R 5 B AR S AR NG A sk it i, AL R A A
Ao R, RE—Seigm @ U ECS M, SRTIE St A2 A 0 1 2 i) it w5 2t
wo

RS 5 R BB A, Bal kit dbid % ) LE BB A s 0 3 2022 4F 5 H & 2023 4 6
H AR BTG R 128 W e R 3 A 2 (RS S B AR BB ARR T A I . RS 7 RS 1 B 2 S5 AT 1K
F ECS ey, A EMFEAE AR R 357 & UL ARG AR . fibks ECS VLECHIN: 3= 224 %)
A RETE R G A B Bt S8 A5 0 250 S nT B UM AR S, FRUU A R B R 12 ey 3, H&/b—
TR LKREL 2 95, KT 450 ARFH ™ 5 1 ] fe S sk s L e, WO T RETE R G A4 A B R
B SEMR RN, HREFERERIKNTTRIZRE &3 E KB UK A ERR . ITRC
TG, AR FEAR B BIILEC S48 1R

GER H AR B EREA B S A F i A gt 158 #, Hh 116 (73.4%) BIWITH &A%, 42
(26.6%) BIFINAEHEIFFT . 42 BIAEAIFF R IR A, NG00 5 B R R Dy 3 B
(AD) 84 1 28/2 KA 5%, fESbIE), A5 395 X RiOBe2 dtksigyr, Hd 377 X} (95.44%) ik
P ECS WWMFEA .. fEHZMREILACH 327 S R IAHH TS TR T & i A, 230 A—IKICHD
EA%, AREEN T0%, 97 73 TFE T IKICHEDS, A 46 7855 2 IRICACR D), 25 f
AT 3 RULCHD, Forp 14 07 885 5 3 IRVLAC A TN 5 ALEE 4 IRVLECRRY); 2 A0S 5 IRIULEC R I
147 B FULAC 6 IRE . BEREULHC RS AR RIEXT 110 ¥k, otk AD #i i 18 Ik, i3 5.5%, %«
PEXL KT 4 K, R 1.2%. ToplO #EH7 I HN: UGT1Al. DUOX2. CFTR. PAH. FSIP2,
GJB2. OTOGL. SYNE1l. USH2A. FANCD2. KIAA0825 LK. ~FI5 LR [A] A 21-27 K.
290 K ECS TEZ2HT FH B AR N 7R B R 8 A5 5 B SR HELIG R E L, @k ey sk
Jiti o SRTAE M AR A AR 2 S 75 B B ), R FE R R G X AR, HESh VG S, B
U b R B AHOR 25 RN 52 AR R A AL A

REEF W H e, (RN LR, BUSIRIMZRE -G RetE, K1 F

S-65
BTFLESHERE: IRKRBIEM

©PE
JINEE AR A B 28 = Bt

W R A IR IR AR, Rt — SRR R AR . A AR AR
BHr B HA RS SRR LR R, XEREFRRIEZR M AREEE R, JCH A
AR AR AL . LA AR 2L AT RERU MRS T R B S BUREA . 181 scRNA-seq 1%
ARMENG T R A AR AT A AR 2%, IR TORS T R AL R vh RE AR A R 2% TR 2 I 45 .
Xt AN R B SR A R B PE TS AE B S A, NG SR T s % 988 52 AL AR 240 JE AN 2 2 B
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Frdp MERERGE, PR 2 Fhsg LU0y £ 00 Re AN AT QI B . BRSNS 5k R A4
L RE BL R R B TCAS AR AL G 2 il RYVR T S04 St

S-66
REHRERNBERRITESLE

W 1
LA R AR R A e Y R A D R

S 1R F 5% (Recurrent Pregnancy Loss, RPL), #4: 2 kel ERE R . ERNSMEE
o RPL H3LIHETERT, SR BRI SRR D3 fe, B B 20 . AR I JE DRI 2H 7 32 A R IR
feRESETRERE R REENEN . RPN E A 2 a20d 8, 72 kTt o oo
K, AR ER AR FECR R K B 56T £k, K151 DNA [ B & @B ia R 40, 1
W S5MIG R B MR FEA S R T KRR MBAE =B, PR CARRER A MG R E
W EEAER . ST RN T U0 BRI A VS A A 2 0 TR 1, (B 85 2R B S s A\ 25 01 BE4H
FFFUEAEM 735, AR A TR AT o R B BT 8 Ak B . RPL ISR ZH T e A LA R 7
M BLEFE . REFRE. WS E . WRAEERY . TR AN 55
FERFb K. TAEMAERE., RE. 4YmeE. i RPL BYEA T B M3k T R4 i g 1
EIZRLV YT, BRI R 1) RPL R 5 & PGT 1697 . BHERIRERE MATE S %S5
5 RPL CA#fAE G, kST DNA B4 DA R AR B A5 1 5 RPL BAA — A GME . B IR PRAF T
AW RARN, 2KIMHEZEH RPL FHIKMHRE DL AZ CRabr, 055 5507 & 33010 RPL #2H 5
DR IR TR

S-67
SRMAT : WX FFMELR ST RERY LR
. —

B 5 SRR AN M 45 A A A2 R B TO RS TR P R M E R R — ., HATC kI T —25 SCOS
FHSEFEEE, G135 FANCM. TEX14. NR5A1. NANOS2. Plk4. WNK3 il FANCA, {Hixt63L[x]
FEARRETE MR SCOS FI I AT FUiR Bl 22 41412 RNA I 7R @k SCOS 4K Thiak
RS HLA], S SCOS (2 Wi AR 7 HRAL T O HE A5 .

J7vE X 945 SCOS 3 Fil 3 5 A= K ThE IE & I BH M oK 70E & HEAT RNA T, 70 22 kil
FK (DEG)E. #— B RATAIH ELISA VEM G35 412Uk k0t CV% 58 L BRI BEAT 79T

GEE SzIih i R th R ATT LA I 2 9406DEGs(Log2|Fe|21; H%E)E 1) P {E<0.05), it e pEIAH T AE
WL ERAIT% 2t 21 N HUB K. i 34 BRI 03K CASP4. CASP1 il PLA2G4A.
Wi 2 LR ThRE /3 M IR AT T4 CASPL #il CASP4 /) S AT A fE2 5 T SCOS k4
KIE. BRI PHAIGIESE, SCOS B 2 A4k CASP1. CASP4 &1 I i TAER IEH & .
S LA R oR, AR IEH 40 CASPL il CASP4 B RIA TAERS AN MR . S RR4H Mo A ] 5
4. 1M SCOS 41 CASP1 fl CASP4 £ ERIA T Fez MEm A, HJHF T §E5 SCOS kg
JR AN AR BRI IR B ARG 9%, SCOS i 2 A4 4id CASPL fil CASP4 HIFIA/KTIHE & TR
IEH#. 4h, SCOS i A4 GSDMD 1 GSDME [ ikt B 2% T IEH X 41, ELISA
G RIR RIE R (IL-1B+ 1L-18. FLEZIL ARG ROS)/E SCOS 4B & Tt 5.
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Lk BATE K SCOS i 52 L R AL T AH SR R S B bR E ) 0 38 . RATIE W %2
F| SCOS FHH WL RIEMEN BN . Kk, AN CASPL fl CASP4 /- S 1) 2 A4 £
T-A[fE3 5 7 SCOS Kk EKE.

A I I ZE A 1E(SCOS). CASP1. CASP4. #HfffET .

S-68
BT AR FRRETER

T

DUTR 2R PG 2 — PR e

WEFCE R O IR P9 SRS 1 S G A ™ B T AN A R AR AN SRS R BRI IE B, R TR R AT D
AT XA AT B R OCHE B, W G IR 2 R PR AN B AV RS IO B U,
ARG IR T RGN B TESE B micro-TESE R2/7, Ji/b Xt s QB BRI . SR 1, %48
F TR RRAE TR A G T HEM DR T A ER 20 Fh, AR AR FIH0R 5 T4
RITIR R I, 2R BRI BT RO R AN TS, (HR AR S R AT AN L . A TCHE T —
M EAT BB PR E BIR RS, R TR R R BOR «

BB f£ 2020 455 2022 4F, DY) NFHE T A 239 44 (AT ™ 5K AT REBH L o Hs
TE B E AT RS TR R KB B 2l R IR L UL L, 3RTv% R 1 305 1, ke ¥
AR L) 50%, PR ERE T IERER LA 90%, ~FRIESIRE T HUER LN 30%. P34 Rk
THEN 10D, PRI VRIS A 31 1 Ble S2KEH0y 48.5%. H 1 CL A e 5T B (174 VR IR R A e 22
JLti A

S-69
ERAS BETHENERIMEUEFR

AR
H ] R AR 2 B S e o R

ERAS (enhanced recovery after surgery) RI4MNEFFEAREINEFR S E & 5508, 2iF@Edt
Bl P A EL I — BB, I BT R EF OB ARG NS N, ik 8 AR5 R
R o IX — B/ ER ASRTE [ AR BB S HE IS, (BTE B AR R U s R A
HE—2D s . BRI RN, BT B RHE I AR BRI T 2 K A R R A TR T
S2 LR AR H AR, BUS 7B RCR . AR g B #r 1 8 at R BT 5 R 312 6] ERAS &
X FHEMBRETFAR. GRER, FARBAIHRER 38.1%; H, ARk &8 IR B FI3RE R
9 51.1%, AT B P SCHRHRE [FI B I SRKE 2 0 AR5 F I 1 100 S TF A SRR I 2 B2 i 5 1A 25 7R
85.6% B FH U ARG IR BEIR AR5 78.7% ) B ARG IR0 H A TG
AR, AT R RO R A 98.4% (71.2% R, 27.2% ) . [N, S5ES%4EmMAR
Ebds, ERAS BT 52 H IO AR B A B A . KR BT 2% R N 138 ANRen
HIEFHE . AREFIKA R E T AR R ER A, ARG S, ([EEE— P
I~
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S-70
Bt HPV RESHAMEULATENXRER
VFiE
TERHAR T 3 R R e
I T AL SR 85 (HPV) RS T B A T2 P )0 KT SR R AT Rkt JE ART 3

ST R RE o 32K KRG R B I RE RIS RS, DL HPV TR AN B B M AT BE A R0A T 5%
Jiik FBE 2018 4F 1 H & 2020 4 1 A BAEN T2 ART BhZua 7 I AT & 9% 7, OAT 9l
B PR R B 1044 135 C 3 BRI HPV, Kl 57 8 SEit SRA BREE IR SIS, Z TR A
B HPV JE R AL AR SE R 0 AL . Hodh HPV FHYE 285 fl, 215 27.3%, &l HPV52 & fa il
B Mo EP6E HPV BRI B 807 S BB HES 0T, i Adk: #E 30g, TR% 209 %,
Mk BEH—5, HUOKEUR, — 9. &= HEA HPV-DNA KREHE N, BE
BN CH PRI I AS) FE WS¢ 3 H BRITAL .

GER 3 HHEAZ ) 76% , 6 H JGHEENZN 83%., HPV BHPESSREIE (5 b 24%, HPV BHTE4IATT T
SIREIE H EE 32%, , VAYT)EIIREIE S E 21% (P<<0.05) .DFI 8 ¥UGITHI G A B3 255 HPV Y
HH I FE R T AR IR LR 1 (11% 0 8%, p<0.05)

258 H M HPV i 8 B YL 1T e SR T B 22 (R B2 59K TE)FPURE FHURRE i, K51 DNA 58
BRI, ARTIRRIEORE R, FHAG K30 . 25000 5 7 7706 P73 2520 B I BR 4 A
o AT AR ART BhZG97 T HPV 3 ML 2 .

FREEIR) N FLLRIREE R R M BYEAEREG T DNA SEBME IR TG R R &R

S-71
S X B E B AR R IE AR AL IR X 3R

lZE e
EGNIPNEE I B ENSEE s & NP

B B R0 551 A o R VTR = S 5 A RS

FHRE EE B R 112 6000 22451185 bR A 34T 204

FE B ER S A SR 19-25 % (259 #)) . B4H 26-29 % (1340 f71)) . C#4l 30-35 %
(2959 51> . D41 36-40 % (1107 %) « E4L KT 40 %5 (837 ) , WELH FFEREX Tk 1k
. mimEshiiE 3. BT IERESE, BlE. B aBumsgnm.

SR 2L HEIBREM, E4S B 41K C ML, B afEEmD (P<0.05) . E A5 HAMFER
AL, FlERERD (P<0.001)  FFERANE TFIRESHKE T IEEEER LRI EER.
g HYEERRE TR EA IR, BRIEWRE TSR, FR 5N EA A, FEEF
B, MR E TR

S-72
BE B F AL RN 1 & AOALEI B lim PR T SR

Pete
H LN RO T2 2R 0 XA = e

BB FUATY, AR T R AR R AR RIARH OB AR 1 1E o I RIS AT FES4IE I 1
BT AU L AT LSRRG 7 A R i o ARk 3 A i o 4 T 120 A 0 R A DL o e, X 2] 7
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HIARAL Y0t AT A — E HIRE R . WTFUEREY, MR R LU B ) 57 T, DA ma IR E e I
SRR P AR B R IG In, 0 mll TIE L 52 Sertoli 4HARAN Leydig 401 A D RE T PLA KRG fA
855, BET SR ARG RS . I RAEARLN, S5 SEIRLIGAE, BATABL T IiE m AR AR AR AR
WAL S BOS TR ARG R T A SRR . O TGRS TR A, IRBIEBAF I AR, Al
MABSNIK L AR IR R R KPS AMEARTIE TR w-3 BEAT TR T R TT,  FHESE 7 HIT R
BEAh, 2 A 258t CRGIE N AT ARG A RS T RE . 45 BRTIR, AR B 2L AT ARG 1K
AR R AN TR, B AR AR HEAT T IRE WS R RO R AL S BN RS T R A2 befG . DURR BAC
FHONEE SETIRYT KR ARSI B AR R AT TR — R

S-73
ARBETFEENREFNIRERE

KR
IR ATEREE TR O AR SRR B

HEBVEET DIRAAIVRAT R AL, BYET IR THIZE B, DB, 5
[E e s B E JIRETIAR SRR SRR iz A, e E X AR AT, DA
VOIS BRPEECN R, AE IR FIERDE S8 AT, AL MRy T AL DU B N
TMEAE IR RN TR R ERITT 1, BAELEE IR S KB RB R (D) BEeS
VERRBITHT:  (2) HiBNEEBORT RIA TR (3) ATRERENIAE T ARl (4)
A S OR RS, NIRRT AR B IR EAR I, ST B JIRAF AR S5 RE T«

S-74
HINEEERSA2TLE

BT
EOREE AR

YD REEiG R AAAE W WHBURHR R L —;

ANZEAE W R A T B Faehs (0 XUBS 18 0

FEARBEAE R S WG T IR b B AL D) e Fhs AN 22 A 22 [a) A EL

PEAET R RZE ARG R MR R AN LB AT 7y, VAT RN R AR C R R A
PEAT N AT RER A DL IOTEOR , 2 AT HARER BRI, B 5 RERRMRENE. —BEFR &
B R DI . AT A EAGR R A AT N, ERRZHNEEART R —, LTkAR
B 7 A E R AT A F

AARF R TER RAMET B RIE . B T ARER 28U BRI ITE, AZRATBURRER
AN 7 AR S, B3N T PRSI RERRAGROMER . FIRE, AZURER2 WA T th AT RE S BUE N
PEIE A1 L 5

K2 B TR 2L Xk Z B RIVE B 2R Mb AR, ANBED PR D) BERRAS K R ISR (I 2 11297 S
Rk, T EEEAAAE RIARI AT B IC N R

APRIEXHE DD REFRISEA AT KA RZEANRIT I Be. AT 8 5 A ZANE Z 18 ELAE 4t 22 1
8
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S-75
ART MIBRIEBPHRECERSE

ES(/N
P 7 R R SR U7 R B

JRE R PAERARR I NG B AR T AR E AT NZHE T BEACHL R )Y A B SCRR E By 7 B R
BEE ART BHARIT RTINS B REE B R ED, EsFaEREEN, S RE e
HFEW A F SR EEN, BEARILEE BAE B IR, WAL T e R s E, [
2 PR A IS 45 TAE S XU Rl aa M S B4 2 —

ART JfE A& TR BT AR E B —Fh,  SCBUR BT U AR R ZER 561297 15 3 LR
NP AA SO, BERESEMFAEN, HEEMEAS MW . ART JEREBAR LRIN
ART W&&F, BEAFRMEERLS . ART MERE DI EERE: OB FRHE; @B
— M OFARMZRENE: @11E/F R EME. ART 5115 R & B0 S R BRI 25 LR
ART JEMAE, $RMEBAGEIT TR, WML AR, SRR IR LS, DR R BRI L5555

ART FIE R = BERAMNE T MPIN S, WA, HE/IAEEE. FEAEREHZ
TSN R A B R U ) A4, Eo R A md A Ok ART FIAZME. SCidfE. HAR
PIE SRR AR RS . PRI L RS 5 i % s @A ART (R, JRRE. Bt
FEWH, @BFERIFIAEMBHEAR T L% ART $iA, HARWMILEEETT; @BEREL T
{ERN S5z BRITLR ART BhAniayr AR I © B H REFREIRBEIIEA H om0, 8
SeiE ART 2 H BT SR 13 IO AL T AR RR AN R T A B 7 MU AR B oCv i o L0 BB 3 XU A L ] i
BS5FZE: ORI 7 EE EFBR AR R ENNE R, 1LEE RS RSEETE BT
HEIERE, FEES ART BiZ0GI7, VIsededr B A ARCR HRR; O TE R TEEH £
EEERIR T, EEHN B EH B E AN, g TERERR, BBy, MY 78
IR, XARKE T ERIW A a8

A, ART A R R A e DUR 7 T LS B S oA R 2. QK TRT / AR RI AT F =,
FEAI TGOV E A, BTG A PR AT PR 0] 35 IR R R A I 2 H B T 1) i 4% @K
T PGT MG FRIE, EBW LARIZIRIZ I,  TCHRRA RS 1] 3R UG IR IR (R AR ) 4
KT RGO R A R, 2B S ARE M ORI UR ) 8, 50 o) S o 1 0 R ) B 4E s (OFFIR N
MRS RE, WEWA. 4MEANLE.

BJE, KT ART HiE RS BB A @AY 3R, B ye G RE PR SCARK R, FEekE
SO B SR SR PR A 2019 SEJTAG ART Z1t5 A= PBHEEEA T/E, HATCARE 4 BinA,
JIRME] ART AERIEBERG —. Lk, magsem, Sraome. 0%, xREiT, EER
B1g, @Rk, ERMEMEmSL. . B0 Bk BENE, SENARLE ART
BBV ERERN, HESQFEENIE. SRTE, SREERNK. BRI, %H. FrkRiEn
NHITINE M R 5. Ba, BFIESE, FESE ART BhZGTT, [FIRREAAHEN 5T ES 5%,
fifr ART IRV H o

S-76
S TRERRBENRESEE

HBR 5
ANILIE Sy SEULPR A

ESHRE & ART 77 BRINMIARHE EHE SONFRIGIE OHSS. Hifin. A MR L. b Feti
WERRECH R FER ART 677 2 RAUEIR A Rt i, PR RAG R A (SET) SN EERESH .
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HArEE . M. HASEFK SET 2L 80%, ZHGZ/NT 10%, i+ E 2 75k 20%L,
b, hEAREIGRER L, KMEREEZT!

TR 2R 2R SET 5XURIRFEHE (DET) fHLL, BRABUEHFAMEL, LR, B9
TN, Hhn 7RSI E, I A1 A R e QA £ BRI 22 i 256 14 [ IR AT RE PRAERE IR RS
FELF) BT 238 e 22 IR A AL G N RIS TR) 22 55 A& SET HEAT RYSCHE . iR it AT RIS 2 H
AR 7 L B AR R A E 2SR . P OB Bon, 5 DET MLk, 3R refe &3 F 4 4 1
T3 AR T A ARG P SR AL SR SRS R i K XS R BRI, S B T R AR AR R
WOERTT, SN EPE. JbOiEd Hn D4 g, TR RO N REEAT RE IR
AR S T T ARAS R RS -

2022 5 8 AL G A HEAT SET, JHrit A IR 2 f % th 30%IZHT N2 80%, %M
1 28%)8 /0 F] 10% LT, kR EIRFREE 67% LA, HARKAERFFERM G H I TR
NEHI . Behh, ROZEALE IR E IR SET &, RO H%EE Bon it A 1) DET 3G~ R 8% & T
SRR VR E X DET, RN RN % R R 7l Re = BRI RE, DR AR IR EEAE, H AT AL
S5 SET HASELE 65%, ImRUEYRFH Ty 60%, Z R 10%.

HO OB IRE T RSB A BivE . HO0-2 IR I P IR KU S 2 B 2y 2 K
AFEH O TR RV B R A I E BN . Jh ORI 4K SET i fE b R DL I A
SRR A, BB N DA WS RT LA R0 G 77 B8 SRR -

S-77
BOERR X R IR IR R B T IR

g #
JRAURIZEE TR

S-78
FERR . RR/LMERILERE S KA RERE R IE

EHELL
AR SR B

ANAPHESEEZ THAEEARFRNAETRE RS, FEGERORBIEF NE, KRS E
1 VAR G R BEAN B 15 3R N BOKs 5 1 o R A I N A BB R, oA TR K
SR EA WL SENBRASE, a4 RGN MAKCE IR R, FRELS R A fia R B
TR lT (2 B B S BB B RTE S 0B P ST IE . REBURH & ke B Ak e
LRBELERILEN. HEMAN. 2 5ER =FMAEE MBS IRAA -8, —IMtahEy s
HE 2 PG BB ARG RGFEAZ I DL, WP A AN [R] A 2 A 2 )

It T HEARKFRAL, ATTEIEHER IR LR . BEEBURE 2 A R H AR R E,
PERIE PR ET RN TR, RN BRI A T AN E S H ) B DA B AR B AR T R R
FNFTIRAE2ERG I (PGT) HAR A, &xt—2e 5YERIF SR, WY Jeta il g S 80 5
ANE. Y GBI —HE SRR T &£ CNVs, 2 B TR E K58 % ILas L IR A .
TR FRER T (AZRNLT Y Jetafh K (Yq) , 9N AZFa. bAlcX. AZFc X 25 kRAEBK,
AT Y RERER 60%. B2 AZFc SRR AR AN LA, MR L &1
(SCOS) FRRFEDKETIE. BT AZFc XBEHLZEEFY], 5524 W1 2 AR5 EE K [
JHEAREN, MNSEAZFc X kA& RKEMEL, 41 b1/b3. b2/b3. grigr, ANEFISIEIIAR,
AR, BRETERILY ot 5 R AR Y Yot R iRz LR Y e RE R i BRIV IR 2.
R—JIUIH BT Y YRR s, ST IRIR R AR IE, E LG, 2 REERT
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BB AT BB AW 3T BRI S AT iRE H ATA BRI, T4 sefis)
RPREERIORY R AN? IR IRATERTXT Y et ARl SR 2 15 8 3 FUR A 2471 97 10 75 2228 8 ) O
eSS

JRRGR R LIS B EEAT N AR R B A EE b A2, T B R REA A B AES
WA R . NMERNAET TR, kI, AMUFHEAAL BT EEIR, B F
TS E AR EE R R TER IR . BUF T e 0 A e BRI TR, 2 3k 20 D
WK, AR B E BRI L RS, R EN AIMCERSS . tk, =FMIE N KR4
BASWIRRIE, A BEAT BT ILASHC R AR 2 0 A5 5 2 (At o> R AU B, AT 30 [ 5K 1 2R
K s FEXF NS IE 20 3 BIARAR 1 fre 2t 1

S-79
ART FHEIRGHNFIREREEE

EHE

H ] R AR K B o et 5 e

ART BRI — MR NE T FRH R B 1978 58— Fluls 2L A, JEaE L
TR TR, S TSR AR . 2 R U S R S T IR PR SE B AR, I ART 4
B A8 KBS 7y i U A5 P 25 . BRI — T AR L BB B A & s, BT A 2 R R RO
58.76%. LFHEEZEH O R AR E L, AGERE] IVF BIZBER TP RIEERAY), HAEEK
PR DS IhRE &R T AE B A N R BUBZG YA A KRB S 2 B 5 24
W A, B U TS P 28 10 ARSIz v T 2 U W P AT 24 Rt P28 T R m S ] 7 0 R e 6 R

UL S I 28 SRR 2 i A5 AR 2 oRE M IR AR 2 A @ B R . A&, 7
R IRAR BN SE ARAE 24 i M B 0 1 I L AE PR 265 U S IC BB Bl N IO o AR LS5O0 Tl i
A -5 Y 24 i A 7 1 AR A2 R R SR SR RR T BT R . IR 2436 T rh U 5 P 24 s A7
fEo FERE AT 21% Ot WA AR B B 25T 00 9 — IR 5 [ R 9r 10 e R Be 17 695 iy
FIZG RN FBE 7 B0, B 2 I 25 T 84% 24 il i AT 7506 14 P 24 2 W A7 75 88 15t W 15 P 24515 1L

UL 2510 B K R BN 1 M S I PR 2T I R b e A BRI AT B AR iR T
RN, ON T B RO an e B U 45 0 24, 0 AN A& Dk . A FE B A OG- BRI B B A 2 H A
o EE LB 2502506 78 70 O SCHRIRGE « IE R AT TT 45 RAFIESE SCRF . B UL 5 24, A 2
T HELA RN FERAIE TS F IS B 858 TR AT 1R 2 AT RT B s SR (1 WUz, R IE 1% 2510
TRIT T SR AETT R MRBE B A a e KA. 72 ART SBIHIZ5 MR b, BR25 IS BHA A B Ah,
v 5 225 RN AR B AR

FER S sEkrh, U2 ART B2 R mh i S a2 1 FEL8 8 1 R T /2 M BT 75 5K
AF TR A, S TBORIRTT A R (HIAGE S R R AN AL, BT LA 7 b0 i
VB ZE L, FE MO RECE e T TBEEREIRTE DL, SRR Ul B 15 24 7 BAT s 2 s
UEER SRR SCHF, IFHHT 25 A E I, Xt S E 2y, HUeEphll S BAT B2 L.

S-80
ETEFERH VF-ET L BERREESRNBESHH
-

HH TR B M 2 IVF-ET LM B BT 38, IR R N AR SR At B4R 3.
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FiE UABEERERVIANG, eSS E T ZYM, Bl XSBOET e IVF-ET &
PR R A R T R T . SR B BRI E R, BT AT TS BRI FR AR AR AL
GER (R T IR AN TP 0, RS2 . R, SRR R DU A 4 R 2 EE
T RIAENGIR S, 7 REE R ER TG B AR & BEARIE AL 183D BA S U H s
(P>0.05) , AFHEEAEAKFRE, B&m T FIEr (P>0.05) ;5 B 7B o0&, &
T R4 (P>0.05) .

SEV AT TR g R BT RAEIR R R R AR R W R e . ARG R NN KSR T T
VRS, RIS, BA e & L

S-81
ART HAER/LERAERC H BB AL ?

Akt
RIEW A2 LEEEST b

BeEE ST ILEMRIMZL)  (1989) FEH L 250 ) LB S48 WL I BURAT A K7, JE
TFRB R E QSRR CRBRCRERL) , RCORRAIEZF R Z R T H S 4 (identity) [IAH
KEI”, K-S (identity) 572 5k BRI RTE—iL.

ABERE 1UL 5 IVF DL AL OR IVF T 42 7% Donor conception children (DCC) #&EAN3%1,
it DCC & M BERIEUR 7 W11, HIRF A2 b5 SRR AR . 230 DCC XUEEA R & Al
MEHE: OF KA Donor {5 BHIE T, R ¥4 QO FZIEA/E A SFIEER A O
OANHEEZA 475 F T4 (Jadva v eral, 2009) . DCC &g A2 IR HZ: Odonor
PIREARLRY s @%F donor =L n] Gett; @51 % donor JA> T BEME . 5 0 I AERT 2 -
OFMAGN T L 5K ERRZRA RIEEHWAMEREHRITRE; @S RGN 2/ A RELE SR
RTCFRIPIRAS: @ E5MKERNGE AL, EL/NS A% 51103%, DCC % A 54 XEEm
EMEEZ, HERWEMAGHZE DR (Jadva v eral, 2009) . 5HIHER: OMNAUE
donor g FREEHE UL K B 1135 S S5 S AR R R AR ORAE B R AN 1) @FE A NFTRER 1 % 7K”
ARG EAUATT /DR, GRRIEZMEE, Nl DCC HARE .

B JLTE 1984 4 T (N LEAEEY » A ALUEZON 547 520 donor JERE 44 65 74N DCC
BAMpEH AR E R s, JUTEEA AID AT Ll (5T, & MNFE A5
HR AR R &GN DC T A HRUR SRS . BT REL, BRI 2 RS EE .
KiE#H, MAEEAMEREE 22 mR0, BREIER 2 (Freeman T, et al, 2012) . i H3E
B4 B E R RS, BRI RER AT L. WARI4EZ RN CAZ2EI77) (1984
EHIE, 1995 4. 2008 EMXIESD ER: 0y donor WIRTIRZFE M DCC ERfEE, Kk
DCC 3K donor {5 B HIFRE IR G, 784S id BN @i donor HAE"IH LAHifR DCC A Al H
HIHL2:, donor BEWSIER DCC M—S4E (s B AMUGRIFRMSA, SEEMEIEER, R
& Donor RIS RIEE S, MCEHIFT L 5B/ AR IEZRE R AERKTIAE (Appleby JB, et al,
2012) .

N T AREE ART R tH AR AR g, R B0 G AR T % .
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S-82
ART RIER ARG R EE

;&L
RPN R 25— P B B

ChatGPT. AT#EfE (AD . BRI (VR) SFSeib RN iz M HER) T & BT 1
PRIE IR EAETLETUR, AT ISR R TR AR . YA IR R A A 257 Th K
KR TR R . ART BRI AT Obr L. Bl (5 RACE BRI 7 mZK,
ART {5 BB — 0 AR 2. B, BRPEERZ AR ARG TR, A4 0IAML
B AN E RS

RPN R 720 — By J = e A B 5 380 A% L RS e R 22 BHEUn N PN BERE i U R, 2009 4FIF AR 18
MERATEE A E P RS (CCRM) SEATERRAEAL S BEIE A b A (s B B TR T S ekl
BEHARG. WRAEEZEH RS, "CSRM HiBIA B AYE LIk #5076 DUEE N
UL RE BIRS T 6, iEE ART 27 &t AR OfE B ERIE R, & ART 7R,
BRI BEFEE. H 2011 Filtlh AR 2 & A SERE B R emxE, IERshkEAe
THE B RGN REEHIIT A, AW E BAE ARG AT AT 2. BB Z I, S P b &5
BHEB RS, HEEBEHIS. LIS, PACSERSH A 7R ARG <5x &, MEE S LIEE, b
HEG . FEE TAERCR. B2, B ART IR IL R e Bk . RO, FRst
THR TE LT O NS TG BACE B RN IREL. AR HEAT AR5 0 B A5 B AR s
FERRRGH: TR % 0 IR R BT Z M AR, AASHIRZE S IRBIEAR, AW R i Ay
R RERMAIEIGEGIF TR DG R E S PFr @ rERiEE: RATFERAE 7%
FINTAENG: K £ CA YA B MG FRE, KM FRZEBIAAL. W Iait. bz
Jit, £ CCRM RZirEh|gritEER, —AERMNEEE, HITENFE; FAHMKIE CSRM
WBN LRSS EIR ARG, W RGN AERGIHEER, AATG. KB R EEA R Z I,
K2 B ERERNSEEINBIE T, SKOlEmR g . TR BV, CCRMH
EERATHIE FORRAEHATREY, JRMBEIRCE; MG % EEBE APP, 2021 F7E4 [ 5T
Ve URNERG 2k LB MRS, B SRR AE R

B2, ART {5 BACE BA I ST AR BE e 5 B IR A b 5 EE B AR5 B E B DIRL &, 7EAR
HEALE B A ESe Il IS B E B, R BIR R, RN & E RS T . A B O R
SOEEA L IE B E AR R, SO AR R FNKSE CSRM Sl Bh AR FEHOAR RS 1
WA EEBARRBIR RS NI T &, SKFEHESRE ART KAWREIILE . HEsh b E %
1 5 [ P B

S-83
WAV R B RN B SR

PN
FRP R 258 — B = B

P EBURIR bt R AR S B P B R BE A VO R B R BURTR bR iR T
1998 4 th SR [E 4t P2 RIS 47 B B AR bR A e R SR iR Y, TR RER . PR RUE, 2
PRERACH I ETBL 2P A BRI, B Mas REBUEI N B St REfs
DA T TH] e o B E S )

=R AR, KRR RTINS SRy, RSN, BT HE
Wk 3AT. BRECGE . I EAR SR, SR OCHE T AN SCHEEAE,  ROGE AT AT G ) 1)
R, B A B B AR R N B S IR RAT IR R . N BUBR AR, — EHTIEE R
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BIE, ORPEECRE AT SRAGIEA T SEME, TR EARAR AR, B, S HWURBL SRS, R
PETRE AR, AR E LR, RRESAKT, fitvae ), s EEER, e
K, AT ARHERAEINES AT, T3 A TR e BT R R e R A

S-84
ART BEITPHEESREER
R
TR T e
S-85
PCT IRFREENEE
it

AT R A B A B Y S AT B R B

—. PGT #E K = $F

1990: Handyside %K PCR ¥ 3 Y et fkfe i p 41, fi 2 % X EEBI M0 RId ik, 7T
PGD s &M AR F%,  (Nature 244 1990) ; 1994-1995: % FISH H R PGS il T IEfaTE
WEFR N AR AR TR (Griffin et al., 1994; Munne” et al., 1994; Harper et al., 1995) ; 1998:
K H 20 FISH R G (R 45 1) 7 5 45517 # 1247 PGD  (Scriven PN, Handyside AH and Mackie
Ogilvie . Prenat Diagn. 18: 1437-1449) ; 1998: KA #:0 PCR HAZ/HTEURAL M, 454 STRIE
BioAr, X B AT EE T PGD , SOk AR AN @, (Kuliev A, et al. J Assist Reprod
Genet. 1998) ; 2001: PGD [FFZWi L IEFfE (JERTJEF M) A HLA BLAB g A J LA, 5l
XHEHL A 7215518 (Verlinsky et al. 2001) ; 2006: KA STR Anid AR B34S, 46
FEARNT i AR, N HIE R PGD 4 brifE (Fiorentino et al. 2006) ; 2010: F£F SNP {if
M AR N A AR 3 R (Karyomapping) NHT PGD, —RIEMEURAEREMEA . Getaihas i
SEH KHILRYE (Handyside et al. 2010) ; 2017: PGT 4#4H, PGT-A Bt PGS, PGT-SR
A PGT-M HUfL 7 PGD (Hum Reprod Vol.32, No.9, pp.1786-1801, 2017) ; 2019: 1% 2 FE Kk
I KT PGT-P N H TR (Treff et al. 2019a) .

—. ®EE PGT M LB ERFIEZ

2016 3| 2021 4F 6 A4 ESHMEI R NP AE AR R EIT N 451 FKIE %] 539
ZF, ZMHEITE PGT HESTHIM 78 X, Lilg PGT ML 7 XK.
= AFAE )

JAIIE G K 5 T A I RE JIARICELE, JLIARBITE PGT-M. XFBUERE &M T AY, S
FARIEIEIS R Y, XL R 2 FE I DL RAT I 6 A A, SO H AR TIEEAE 4,
SETC MG IS b . s s hae A2, TERERPE IR & L. PGT-M HLEH
BK. SLIREAREHIE AR IAITHD, AR, EMFAERE AR, AR 5 SO RS AR AN
B, FEOL R, ERIRIRIRY, JCHARIE IR A, DLRIGIRE SCREIME IR . GRS
SLHGE BT, R Z AN EF GRS TSR IR cut-off B, 1712 R % B EHHE AT
2, BN ERZAMNEE . KRR RTES . Z2EEBAre . BHGIE 1 A ER,
SEEFEAFR =S
VU, IPREHR H —M 24, S PGT Btk &R

2tk BHA Ve SU PGT 2 M nEHA T, TR oG R e Sk R B & A EAN A
RGIERIPIRAE ART SEEEFE A . (R HFOR 2592 5 2 I L mtie s . . B EEs; F
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ARREE: B G FE . NFL. OIEFRERZ: SN  BYe (RER) 3 WIRFRIE: 4F
EERSEIR T (2 RYESEEN IR o BRI 24 tE: 92 PGT 7ERRJEAR H brisi ALt
IR, s R . AR IR R B REIIRAM . BOR N G PAERRE o B IRHA AR B 2
fE4? T BB LT ? B EE? BHRFEZEIG LR & W .
B PGT REMIARITUMH 1, TIRMMAGEL &5 ek % B Ar%m .
Fiv PGT IR H— A K

FARSTTH N2 TESAIE, KA FBAERIGR. AEREEAE LPEarie Wik, B S
Bl BESI = MAGSEIE . MR IIHI . N BB A ARSI BRI sE BN AW
RIFGOMEERMLSE, BEFEHS MDT, 5ETFFRE@ TEEEAEXR. E2REEHY
R GRS, LHEHEERSTRS M.

S-86
WV EE 2 BE VB R E FEFBRE SR

RIRLL
BN ¥

ANZRE JE — AN A7 AR I A ERAR R S, HmaE 2 Ek 10%~15% K ZE, 5 A Y
(WHO) #H5E CA— N R . IVF-ET J2 H aisi B A s e I AR A B N EE T
IVE-ET VAJ7F MK . iAS, alRe25lie OHSS 3t A0, [FRHEIT A A € VA TT 45
SN B ORE RO S, REEWEE AN R, MR RRE, IVF-ET B HEREK
THAFAEERERE MG, 2ABFANRERE IR, WA R 2285 SOk
IVF-ET BI7AT7 208 . HET, IVF-ET B0 H NS A4 0% i 82 A4

WETs  HAT RN ERTT AR BB CBO R = o BB 59k, TR A B s 2 &
FOBRGL A AR, 8T IVF-ET RZBXTTEA FATT I B A2 & A3 o 5 A K
RS, IR NE, NSRS RS AT BEREER R R EEKT . B
A B G R PR B ARIR AR SR . AT AU AR (1D ANZRE LoVELE B A BER T IR AT e
KPMAEFES;  (2) ZPEEENEFTAEFRRERG  (3) IVF-ET REEARAITHEBREE
KFEEFEFRELZAAMEK. 450 IVF-ET REFELEBACFR S, EFEFERERMIK, HHEZ
P2 HRFR; KT, HAFAERERERIK. £ IVFET i, BN RNEXAFE
UM ZON AR L 0. FEER LR T . RRAIE T AT FUAR, HEE X AE
BT BORE OB IR RER G PE . REMEOBE T HUT &

S-87
WMERHLIEIE AR, *HPEEEBHE?

ZEAEIS

BVE R PRL SR B

A4t GnRH #37 (agonist) SRAE G pe#(trigger), A2 LA R SO N T 44 70 34 F U5 PE LH R0
FSH UERIHS i, M0 52 N T I e 4 e LEASLSsE B AR SR O i AR BB AR, EORRAR SE 9] hCG
RALIIREA, A HIATBARRIIL AR (HIL LH WefEAIIRORRE, S B0 5 iS5 A
KR IRERH o
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AR AR T N EE AR AR S WIS

EIHFEF/NFIER hCG XU E L (dual triggen)fEik, T LA AR I R R ik G B A HABRIE o
M, —ink hCG, 530N EIE FERIM LR G AE(OHSS) MRl vT e FEFE % . ST N SN ER, W
AR H AR Ay i B A s I (B AL
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