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Ethical issues and considerations involved in informed consent for ART
therapy
Deng Huali, Huang Guoning
Center for Reproductive Medicine, Chongqing Health Center for Women and Children;
Women and Children's Hospital of Chongqing Medical University, Chongqing 400013,
China
Corresponding author: Huang Guoning, Email: gnhuang217@sina.com, Tel:
+86-23-63846879

[Abstract] The principle of informed consent is one of the most important
principles in the ethical principles of human assisted reproductive technology
(ART), and ART can only be performed after both spouses have voluntarily agreed
and signed a written informed consent form, which is also an important measure to
protect the interests of both doctors and patients. The signing of the ART informed
consent form not only involves more ethical issues, but also requires the
incorporation of a lot of specific considerations. This paper analyzes the
development of ART informed consent, the ethical issues involved, and the
considerations that need to be taken into account when signing the consent form,
with the aim of promoting the further standardization and improvement of ART
informed consent, and helping the development of ART.

[Key words] Reproductive technology, assisted; Informed consent; Ethics
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Ethical issues and controversies related to egg sharing donation program
Shi Xiao, Quan Song
Reproductive Medical Center, Nanfang Hospital, Southern Medical University,
Guangzhou 510515, China
Corresponding  author: Quan Song, Email: quansong@smu.edu.cn, Tel:
+86-20-61641909

[ Abstract]  In vitro fertilization and embryo transfer (IVF-ET) with egg
donation can help women who are unable to conceive by their own egg due to
advanced age or the other various reasons. This technique could fulfill their desire
to become mothers. Although this technique is well developed and has been widely
used, there are still many ethical issues waiting to address, such as the sources of
donor eggs, the criteria for donors and recipients, the number donated and
receipted eggs, compensation for donation, disclosure of the information of donor
and recipient. It is necessary to thoroughly discuss and carefully consider these
issues to provide new insights for adjusting management policies and resolving
ethical controversies in reproductive medicine.

[Key words]  Fertilization in vitro; Embryo transfer; Ethics; Egg donation;
Egg donation reception
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Ethical considerations regarding the age limit for fertility in assisted
reproductive treatments for elderly patients
Sun Xuechen?, Nie Ling? Xu Dingfei?, Wu Qiongfang’
IReproductive Medical Center, the First Affiliated Hospital of Nanchang University,
Nanchang 330006, China; ?Assisted Reproductive Center of Jiangxi Maternal and
Child Health Hospital, Nanchang 330000, China
Corresponding author: Wu Qiongfang, Email: wugiongfang898@sina.com, Tel:
+86-791-88692553

[ Abstract ] In recent years, as societal perceptions have evolved and
women's social standing has improved, the average age of childbearing for women
in China has generally increased. This shift has contributed to a notable decline in
fertility rates among Chinese women. The introduction of the "three-child" policy
and the inclusion of assisted reproductive technology (ART) in medical insurance
coverage across many regions have further fueled the rapid rise in demand for ART
among older women. However, numerous high-level evidence-based medical
studies have confirmed that age remains a critical factor influencing the success

rates of ART treatments. Many older women seeking pregnancy assistance,



particularly than aged 43 years and above, continue to experience unsatisfactory
outcomes despite multiple attempts at ART. Therefore, considering the principles
of beneficence, protection of offspring, and social welfare, and in light of relevant
domestic and international guidelines, consensus, policies, regulations, and
research data, should there be an age limit for high-aged patients undergoing ART
treatments? This issue warrants a thorough ethical examination.

[Key words] Reproductive technology, assisted; Advanced maternal age;
Ethics
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Ethical considerations and oversight of the use of human gametes and in vitro
embryos for scientific research
Huang Yuanhua
Department of Reproduction Medicine, First Affiliated Hospital of Hainan Medical
University; Key Laboratory of Reproductive Health Diseases Research and Translation
(Hainan Medical University),Ministry of Education, Haikou 570102, China
Email: huangyh4180@163.com

[Abstract] Human embryo is regarded as the middle body between subject
and object, which is the main cognition of the ethical status of embryo. It is
considered that personhood of an embryo is gradually acquired in the process of its
development. From an ethical point of view, when the primitive streak of an
embryo is generated at 2 weeks after fertilization, the "human" property is
considered to be generated, and this time limit should be followed in scientific
research. It is unacceptable that in vitro research uses embryos which have
"human" property. Research for the purpose of obtaining offspring must be in
accordance with the ethical guidelines of assisted reproductive technology.
Reproductive gene editing and reproductive cloning are forbidden. Construction of
chimeric embryos between individuals and species violates the principle of respect
for human beings. Embryos should not be cultured in vitro for more than 2 weeks
of embryo age. Ethical supervision is an important way to ensure the observance of
ethical norms in embryology research, including self-supervision, supervision by
public opinions, ethical review and supervision of ethics committee, regulation and
system supervision This article reviews the ethical considerations and supervision
of the use of human gametes and in vitro embryos for scientific research.

[Key words] Gamete; Personhood; Ethics; Embryo in vitro
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Reflections on the ethical implications of genetic testing in assisted
reproduction
Wang Hao, Tong Xiaomei, Jin Jiamin, Luo Donghao, Zhang Songying
Assisted Reproduction Unit, Department of Obstetrics and Gynecology, Sir Run Run
Shaw Hospital, School of Medicine, Zhejiang University; Zhejiang Provincial Clinical
Research Center for Reproductive Health and Disease; Zhejiang Key Laboratory of
Precise Protection and Promotion of Fertility, Hangzhou 310016, China
Corresponding author: Zhang Songying, Email: zhangsongying @zju.edu.cn

[ Abstract ] The application of genetic testing technologies in assisted
reproduction, such as preimplantation genetic testing (PGT) and carrier screening
for monogenic diseases, has provided infertile couples with more reproductive
options and played a crucial role in the prevention of genetic disorders,
significantly improving reproductive health. However, the widespread use of these
technologies has also raised various ethical challenges, including the uncertainty of
mosaic embryo transfer and its implications for reproductive rights, the
cost-effectiveness debate surrounding PGT for structural rearrangement for
chromosomal inversion carriers, the predictive accuracy and ethical boundaries of
polygenic embryo screening, and the ethical concerns related to extensive carrier
screening, such as information overload, restricted informed choice, disputes over

screening scope, and disparities in healthcare access. The reproductive medicine



ethics committee plays a central role in addressing these challenges by overseeing
ethical reviews of technological applications, ensuring patients' informed consent,
balancing technological innovation with ethical responsibility, and promoting
social equity. This article explores the ethical challenges brought by the application
of technologies such as PGT and carrier screening in assisted reproduction, and
proposes corresponding suggestions based on ethical principles framework, in
order to promote the standardized application of genetic testing technology in
reproductive medicine.

[ Key words ] Genetic testing; Reproductive techniques, assisted; Ethics,
medical
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Ethical considerations in embryo disposition cases
Shao Xiaoguang', Du Hang', Wang Xiuxia?
!Department of Obstetrics and Gynecology,Center for Reproductive and Genetic
Health, Affiliated Zhongshan Hospital of Dalian University, Dalian 116001, China;
ZReproductive Medicine Center, Shengjing Hospital of China Medical University,
Shenyang 110022, China
Corresponding author: Shao Xiaoguang, Email: shaoxiaoguang@sina.com, Tel:
+86-411-62897270
[Abstract] One of the important goals of assisted reproductive technology
management is the safety of offspring. When the needs of patients conflict with the
management of assisted reproductive technology, reproductive ethical problems
arise. The storage and use of frozen embryos is a part of the management of
assisted reproductive technology. When the patient has a conflict in the storage and
use of frozen embryos, a small number of court decisions are consistent with the
national management measures, but the vast majority of court decisions give the
patient the right to ownership of frozen embryos, ruling that the patient has the
right to custody and disposal, and the hospital will be difficult to implement
embryo cryopreservation and management by national laws and regulations. In
this paper, we review the ethical considerations in embryos, in order to provide
beneficial references for embryo management in assisted reproductive technology.
[ Key words ] Embryo research; Ownership; Embryo disposition;

Reproductive techniques, assisted; Ethics
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Application for assisted pregnancy in patients with intellectual disabilities
and ethical considerations: ethical analysis of a case of mild intellectual
disability in both men and women applying for assisted reproductive
technology for pregnancy assistance
Bao Xiao, Sun Yingpu
Center for Reproductive Medicine,the First Affiliated Hospital of Zhengzhou University;
Henan Key Laboratory of Reproduction and Genetics, Zhengzhou 450052, China
Corresponding  author: Sun Yingpu, Email: syp2008@vip.sina.com, Tel:
+86-371-66913635

[ Abstract ] Patients with intellectual disabilities have the reproductive
rights. The clinical manifestations of intellectual disabilities are diverse and the
causes are complex. When faced with the application of assisted reproductive
technology (ART) for pregnancy in patients with intellectual disabilities,
reproductive physicians still face many controversies and challenges on how to
protect the reproductive rights and offspring rights of patients with intellectual
disabilities while complying with Chinese laws, regulations, and ethical principles.
This article starts with a case of a male and female patient with mild intellectual
disabilities applying for assisted pregnancy by ART. Combining different causes of
intellectual disabilities and corresponding reproductive strategies, it elaborates
and analyzes the ethical conflicts and principle basis of the patient's application for
ART, in order to help clinical physicians better balance the contradiction among
patients’ needs, offspring rights and social risks, and promote the further

improvement of relevant ethical guidelines and laws and regulations in China.



[ Key words ) Intellectual disability; Reproductive techniques, assisted;
Laws and regulations; Ethical principles

Fund program: Surface Program of National Natural Science Foundation of
China (32370917)

HIHEZCIET=

DOI: 10.3760/cma. j. cn101441-20241230-00497

KRB  2024-12-30 ANRE =K

SIBANX: RL0%E XFE BFUE % EFSHRIREERTTRIE— "RFLeZER" NiEZ
5 # A8 . & % £ B 5 B Z % &, 202, 45@): 353-357. DOI:
10. 3760/cma. j. cn101441-20241230-00497.

fo SRSt =EReRiE— "Ifg
ERER" ISR

RIO¥ XF RIS FF TN SR
ERAFEB=EREEEFHD ItRHALEEERARE

BEHEFXEF 0 EREHEEREEEEREADAE, IR
100191
BEEE: XWFE, Email : pingliu7703@sina.com, EBIFE :

+86-10-82266849

(BE] B 1988 FHEXMEN "HXEZ/L" BEES, KEMBEER
7K (assisted reproductive technology, ART) BH#&Epk#. FFE ART FUEHAZEE
BYES, WEEETERMAARBETNA—EME, SEIREBRIFELAER
B8, AT, BT ART IRENEZYE, ARBESSHFMER—BEREERRFMANR
tE, BYREEYSHEERNNNNEEENR2EERN., A EERE
ART SEFERUKBESTE SR, RIXBIIE=EIER, BY "EFreeiaER"
RIEESTAER, RSB F SRR = EER R RS,

(Xigm) 4ERA, HE), o€, EF/MRe=E; ZEh

EENE: ERDPERREEREEHARAME (YL71X7236026) ; HEHE
FHERFHREAORRABCKINE (21J7D032)



Error prevention strategies in gamete and embryo laboratories:
establishment and implementation of the "Gamete Safety Checklist"
Wu Hongping, Liu Ping, Chen Lixue, Li Rong, Qiao Jie, Ma Caihong
Center for Reproductive Medicine, Department of Obstetrics and Gynecology, Peking
University Third Hospital; Beijing Human Assisted Reproductive Technology Cener for
Quality Control and Improvement; Office of National Expert Group for Quality
Management on Assisted Reproductive Technology, Beijing 100191, China
Corresponding  author:  Liu  Ping, Email:  pingliu7703@sina.com,  Tel:
+86-10-82266849

[Abstract] Since the birth of the first "test-tube baby" in Chinese mainland
in 1988, assisted reproductive technology (ART) in China has matured significantly.
The number of ART cycles has surpassed one million, and the number of assisted
reproductive institutions and practitioners has attained a significant scale,
contributing to the establishment of a fertility-friendly society. However, due to the
complexity of the ART process, the diversity of personnel backgrounds, and the
profound impact of any error that may occur, there is an urgent need to establish
an efficient and effective safety management model for error prevention. This
paper aims to outline the key processes and steps involved in the implementation
of ART, explore control measures for these critical processes, and delve into error
prevention strategies for gamete and embryo laboratories through the creation and
utilization of a "gamete safety checklist".

[ Key words ] Reproductive technology, assisted; Safety management;
Gamete/embryo laboratory; Error prevention
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Prediction of cumulative live birth rate in in vitro fertilization using
multi-model machine learning algorithms
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[Abstract] Objective To develop and validate machine learning models

for predicting the cumulative live birth rate (CLBR) following in vitro fertilization



(IVF) and to analyze key predictive features using SHAP values. Methods This
retrospective study included data from patients who underwent IVF-embryo
transfer at the Department of Reproductive Medicine, Baoding Maternal and Child
Health Hospital, between January 2017 and December 2022. Patients were
categorized into two groups based on live birth outcome: the live birth group (n=1
036) and the non-live birth group (n=756). The dataset was randomly divided into
a training set and a validation set in a ratio of 7 : 3. Five algorithms were utilized for
model development: logistic regression, random forest, extreme gradient boosting
(XGBoost), support vector machine, and neural networks. Model performance was
assessed using the area under the receiver operating characteristic (AUC) curve, F1
score, and calibration curves. Clinical decision curve analysis (DCA) was employed
to evaluate the clinical utility of the models. SHAP values were used to interpret
feature importance in the XGBoost model and enhance its explainability. Results
The XGBoost model demonstrated the best performance in predicting CLBR,with
accuracy of 72.44%, AUC of 0.775, and F1 score of 0.654, accuracy and F1 score
outperforming logistic regression (accuracy was 70.02%, F1 score was 0.585),
random forest (accuracy was 71.69%, F1 score was 0.606), support vector machine
(accuracy was 70.20%, F1 score was 0.607), and neural network (accuracy was
68.72%, F1 score was 0.560). The calibration curve of XGBoost closely aligned with
the diagonal line, indicating that the predicted probabilities were very close to the
actual outcomes, demonstrating good calibration. DCA indicated that the XGBoost
model provided higher net benefits across a wide range of clinical decision
thresholds. SHAP value analysis identified number of previous IVF failures, antral
follicle count, anti-Miillerian hormone level, percentage of normal sperm
morphology, and sperm DNA fragmentation index as key predictors of CLBR.
Conclusion The XGBoost model exhibits excellent predictive performance and
calibration for CLBR, with SHAP values providing important insights into feature
importance. This model has the potential to support the development of
personalized treatment strategies in clinical practice. However, its generalizability
needs to be validated using external datasets to ensure its applicability to diverse
populations.

[ Key words ] Fertilization in vitro; Cumulative live birth rate; Predictive
model; Extreme gradient boosting; SHAP
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(HE] B RIBRETUMBEREXNEETERIEHIEERHR
(controlled ovarian hyperstimulation, COH) FEAHAFPHISCIG=ZER, i X
FREBERRGIRIRERATT, 534 2020 £ 1 BE 2024 & 5 BFABMAFE=IEER
HIE R EREE M IEER T R T E B HRFEEURERIPERFEAZ
BXITHRSZRE/ PREBEAREBE FIEHFH (in vitro
fertilization/intracytoplasmic sperm injection, IVF/ICSI) EBEFRIIGR
IIERE, BHITEBNRFHNEECHMRE, BHRREIFEERGZNEE
ICAXIRBE, £ 1 : 3 AEMETFS A (propensity score matching, PSM) , HF
FLAPNEE 40 fl, JMEBAMANEE 1184, HLEFEBEEIR CoH FHAAIGP
BN, RIPEBLURSZEERNIMAARBSLNELR. £R PMfE, EEIXR COH
BERH, ARERIEMAREER (gonadotropins, Gn) BEIFIE [225.00 (162. 50,
300.00) U] . Gn{sEFEATIE) [10.00 (8.00, 11.00) d] . IRHLEME—EEKE [2
487.00 (1 461.25, 4 090.25) pmol/L] S3IBBLE [193.75 (150.00, 225.00)
U, P=0.002; 12.00 (10.00, 13.00) d, /40.001; 10 738.50 (8400.00, 16 507.25)
pmol/L, /0.001] HHERBBBFITFREN,; WAEE n FRSEERTHITE
BX (P0.05) , FRLEEERIPEL. MIIOPEY. IEEXURIZ (two pronuclei, 2PN)
22, OPNBPERER. TIFFERRBASR. (URARRAER. BAMUEGER. IR REMIRERE
BHTHITFEN (35 P0.05) . & SHIPERREZEEELL, BitiES
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Analysis of laboratory outcomes in assisted reproductive technology for
malignant tumor patients
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[ Abstract] Objective To investigate whether malignant tumors affect
the laboratory outcomes of patients in their first controlled ovarian
hyperstimulation (COH) cycle. Methods This study was a retrospective
case-control study that analyzed the clinical and laboratory data of patients who
underwent fertility preservation before chemotherapy and radiotherapy due to
malignant tumors, as well as patients with infertility caused by tubal factors who
first underwent in vitro fertilization/intracytoplasmic sperm injection (IVF/ICSI) at
the Reproductive Health Hospital of the Third Affiliated Hospital of Zhengzhou
University from January 2020 to May 2024. Patients who underwent fertility
preservation were designated as the research group, while patients who
underwent assisted reproduction due to tubal factors during the same period were
designated as control group. After 1 : 3 propensity score matching (PSM), 40
patients were included in the research group and 118 patients were included in
control group. The ovarian response, oocyte retrieval outcomes, and embryonic
development after fertilization in the first COH cycle were compared between the
two groups. Results After PSM, the research group and control group showed
statistically significant differences in the gonadotropin (Gn) starting dosage
[225.00 (162.50, 300.00) U vs. 193.75 (150.00, 225.00) U, P=0.002], duration of Gn
used [10.00 (8.00, 11.00) d vs. 12.00 (10.00, 13.00) d, P<0.001], and average
estradiol levels on human chorionic gonadotropin trigger day [2 487.00 (1 461.25,
4 090.25) pmol/L vs. 10 738.50 (8 400.00, 16 507.25) pmol/L, P<0.001]. However,
no statistically significant difference was found in the total dosages of Gn used
between the two groups (P>0.05). There were no significant differences between
the groups in terms of the number of oocytes retrieved, the number of metaphase
Il oocytes, two pronuclei (2PN) rate, 2PN cleavage rate, available embryo rate,
high-quality embryo rate, blastocyst formation rate, and available blastocyst
formation rate (all P>0.05). Conclusion Compared with infertility patients with
tubal factors, there is no significant difference in the laboratory outcomes of
malignant tumor patients undergoing COH for fertility preservation prior to
chemotherapy and radiation.

[Key words]  Fertility preservation; Malignant tumor; Controlled ovarian
hyperstimulation; Fertilization in vitro; Sperm injections, intracytoplasmic
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[#HE] B HmIRE#HEEE (anti-Millerian hormone, AMH) XJ3E
BREBFREKLREE (Klinefelter syndrome, KS) BEBHIE FEAIFFEUER
(microscopic testicular sperm extraction, micro-TESE) Z5BBIFTUMNE,
FSHK nicro-TESE ZBBMMNER. Hix REBMMERGIXERR, D
2018 FF 5 B 2023 FF 9 BEAMNAZE—MBEEREREFHOFIZHY 118 FIFE
BRETYKS BERIIRRER}. BEIRYE nicro-TESE REIEIRETH NEEIRETH (45
Bll) FOREERETE (736) | LERAAIRKEENES, SEE logistic @
DTBAEERNEIMEAR, WRARSENAFIMEHENTN. SR JFREE
KS BBEBUEEA 38. 1% (45/118) , BNERETFHBERIFES [ (26.93£3.80) %]
BEETFRIGENEFA (28.27+3.92) &, P=0.029] , T3 AMH 7KE [0. 44 (0. 18,
1.13) ug/L] BESTFREENEFAHE [0.10 (0.03, 0.22) uwg/L, £X0.001],
AVH BIEEREE KS BBE micro-TESE B MM MEZE (0R=7.867, 95% CI:
2.727727.242, P=0.001) , B TIEFFEML TETR9 0.802  (95% CI:
0.72270.883) , BAESEFETEII=>0.265 1g/lL, FIEERENEEKFEHA
PR 0. 27 ng/L (P=0.019) , EARERMRKFHPAEF S 2. 08 U/L (0. 049),
RENENE FEZFK AR 0. 29 ng/L  (P=0.022) , £5ie AHALUES
JEEREEL KS BB micro-TESE BUBERRITTUREF, B AH KRR E S BUEER,
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Predictive value of serum AMH for micro-TESE outcomes in patients with
non-mosaic Klinefelter syndrome
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[ Abstract ] Objective To investigate the predictive value of
anti-Miillerian hormone (AMH) on the outcome of microscopic testicular sperm
extraction (micro-TESE) in patients with non-mosaic Klinefelter syndrome (KS) of
the clinical data and to identify effective predictors for successful micro-TESE.
Methods A retrospective case-control study was conducted on the clinical data of
118 non-mosaic KS patients treated at the Center for Reproductive Medicine of the
First Affiliated Hospital of Zhengzhou University between May 2018 and
September 2023. Patients were divided into two groups based on whether sperm
were successfully retrieved via micro-TESE: the sperm retrieved group (n=45) and
the no sperm retrieved group (n=73). Differences between the two groups were
compared, and multivariate logistic regression analysis was used to identify factors
influencing sperm retrieval. Changes in testicular volume and sex hormone levels
before and after surgery were also assessed. Results The sperm retrieval rate
was 38.1% (45/118). Patients in the sperm retrieved group were significantly
younger [(26.93+3.80) years] than those in the no sperm retrieved group
[(28.27+3.92) years, P=0.029], and the AMH level was significantly higher [0.44
(0.18, 1.13) pg/L] than that in the no sperm retrieved group [0.10 (0.03, 0.22) pug/L,
P<0.001]. AMH was identified as an independent predictor of micro-TESE outcome
in non-mosaic KS patients (OR=7.867, 95% CI: 2.727-27.242, P=0.001). The area
under the receiver operating characteristic curve was 0.802 (95% CI: 0.722-0.883),
and the optimal reference threshold for AMH was =0.265 pg/L. Postoperatively,
testosterone levels decreased significantly by a median of 0.27 pg/L (P=0.019),
while luteinizing hormone levels increased by a median of 2.08 U/L (P=0.049), with
a more significant decline in testosterone levels observed in the no sperm retrieved
group by a median of 0.29 pg/L (P=0.022). Conclusion AMH can predict
successful micro-TESE in non-mosaic KS patients, with higher AMH levels
indicating a higher likelihood of success.

[Key words] Anti-Miillerian hormone; Azoospermia; Klinefelter syndrome;
Testosterone; Microscopic testicular sperm extraction
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[Abstract] Objective To explore the differences of metabolomic profiles
in day 3 (D3) culture medium of embryos with varying developmental potentials, in
order to provide a theoretical foundation for the establishment of embryo selection
technology platform using metabolomics. Methods Eight patients who received
in vitro fertilization and embryo transfer (IVF-ET) treatment at Reproductive
Medicine Center of Guangxi Zhuang Autonomous Region Maternal and Child Health
Hospital between November 13 and December 5, 2023 were selected as the study
subjects. The D3 culture medium from patient embryos was collected and divided
into high-quality blastocysts (n=42), non-high-quality blastocysts (n=33), and
embryos that failed to form blastocysts (non-formation group, n=43) according to
the formation of day 5 blastocysts. High-performance liquid chromatography-mass
spectrometry was employed to perform non-targeted metabolomic analysis in the
D3 culture medium from three distinct groups. Results 1) The metabolites in D3
culture medium of embryos with varying developmental potentials exhibit
significant differences. Specifically, 79 differential metabolites were identified
between the blastocyst formation group and the non-blastocyst formation group
(all P<0.05); additionally, 73 differential metabolites were found between the
high-quality blastocyst group and the non-high-quality blastocyst group (all
P<0.05). 2) The area under the receiver operating characteristic curve of
significantly differential metabolites for predicting potential of D3 embryo
blastocyst formation and high-quality blastocyst formation were both greater than
0.9, demonstrating excellent predictive performance. 3) KEGG pathway enrichment
analysis revealed that differential metabolites associated with blastocyst formation
potential were primarily enriched in pathways including D-amino acid metabolism,
glycine-serine-threonine metabolism, arginine biosynthesis, and histidine
metabolism (P<0.05). For high-quality blastocyst formation, the differential
metabolites were predominantly enriched in pathways related to tryptophan
metabolism, D-amino acid metabolism, serotonergic synapses, and protein
digestion and absorption (P<0.05). Conclusion Embryos with different
developmental potentials have significantly different metabolic profiles, and it is
feasible to predict the developmental potential of D3 embryos by metabolomics

analysis.

[ Key words ] Metabolomics; Reproductive technology, assisted; Embryo
development potential; Embryo culture medium; Liquid chromatograph-mass
spectrometer
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(HE] BN REANASBENHBUIEIEKBIRE (data independent
acquisition, DIA) BEREZFFATERZEINELSAE (polycystic ovary
syndrome, PCOS) BEMBEMITEN. /5% RAKRGIXIERIAR, WE 2021 &
3711 BELIASEMNRMEREI B ESZ P2’ PCos BERINEMIEER 20
1, EHANERE S RESHAZZTHATER 19 Gl EINBMEFAEANERA.,
DIA S EESEYS RO, Tk PCoS BEMEERROEFRAL, ttEsaE
ESTRXREAHGTEESOWN. SIEB ILIEHSME (receiver operating
characteristic, ROC) HI&D T REEEAZERM X (enzyme-linked
immunosorbent assay, ELISA) I&F, Z58 DIA BELESEMEEFOITER
T~, SXIRRAELL, 7 PCos BEIMNAMFIHER EEMERFRAERR 1941,
HrpRix BAEH 64 4, RIATEAER 130 4, ROC BIZD TR 27 PSUDS,
RPS15A, NDUFB1, GM2A J% TOP2A HYHMEL FEFMEIY A 0.9 LA L, FRIBIXEEHAR
BEERFANSHTINE, ELISA BWIFERFK, PCoS BEINFMA T0P2A NEERZE
ETXHERA (£=0.046) , M2A SEEZETIIEBE (,=0.021) , SDIALER
—¥. it FF DIA BERAEZFAITHIES Pcos BEINEMERRKAERRE, H+



PSMD8. RPS15A. NDUFB1. GM2A K% TOP2A BIEJ9 PCOS iSHFIiaT BOIMiEEMicE
.

[XHEa] ZBEIPEGEM,; BUEHKMRERERRAS,; SMNEMm; 4
YIRS

HEeWE: ;IASEARSEES (20232BAB206026, 20232BAB206028) ; 17
BRERREREITRIIE (202130760)

Study on data independent acquisition proteomics technology for screening
serum protein markers in patients with polycystic ovary syndrome
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[ Abstract] Objective To screen serum biomarkers of polycystic ovary
syndrome (PCOS) patients by high throughput data independent acquisition (DIA)
proteomics technology. Methods This was a case-control study. A total of 39
peripheral blood samples were collected at Reproductive Medical Center of Jiangxi
Maternal and Child Health Hospital from March to November 2021. Among which,
20 cases were from PCOS patients, and 19 cases were from women who underwent
assisted reproduction due to male factors causing infertility. DIA proteomics
technology combined with bioinformatics analysis were performed to screen for
differential protein expression profiles in the serum of PCOS patients. Typical
differentially expressed proteins were selected for expression analysis and receiver
operating characteristic (ROC) curve analysis, followed by enzyme-linked
immunosorbent assay (ELISA) validation. Results The results of DIA proteomics
combined with bioinformatics analysis showed that compared with control group,
194 significantly differentially expressed proteins were screened in the peripheral
blood of PCOS patients, including 64 upregulated proteins and 130 downregulated
proteins. The ROC curve analysis results showed that the area under curve values
of PSMD8, RPS15A, NDUFB1, GM2A, and TOP2A were all above 0.9, indicating that
these proteins have good diagnostic value. The ELISA validation results showed
that the content of TOP2A in peripheral blood of PCOS patients was significantly
upregulated (P=0.046), while the content of GM2A was significantly downregulated
(P=0.021), when compared with control group, which consistent with the DIA
results. Conclusion DIA proteomics can be used to screen the differential
expression of peripheral blood proteins in PCOS patients, among which, PSMDS,
RPS15A, NDUFB1, GM2A and TOP2A can be used as serum biomarkers for PCOS
diagnosis and treatment.

[ Key words] Polycystic ovary syndrome; Biomarkers data independent

acquisition proteomics; Peripheral blood; Biomarker
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[ Abstract ] Objective To investigate the distribution of CGG repeat
numbers in the FMR1 gene among reproductive-age women in China, providing
data reference for carrier screening and genetic counseling of Fragile X syndrome.
Methods This cross-sectional study recruited 16 610 reproductive-age women
from 12 medical institutions between July 2022 and October 2023. Peripheral
venous blood samples (3 mL) were collected, and genomic DNA was extracted. The
number of CGG repeats in the FMR1 gene was determined using the triplet-primed
polymerase chain reaction (TP-PCR) combined with capillary electrophoresis
technology. Statistical analyses were performed to assess the prevalence and
distribution of CGG repeat expansions. Results Among 16 610 women of
childbearing age, 5 684 (34.220%) women had the same number of CGG repeats in
the two alleles of FMR1 gene, and 10 926 (65.780%) women had different numbers
of repeats in the two alleles. Among the 33 220 FMR1 alleles in 16 610 women of
reproductive age, the most common CGG repeat numbers were 29 [48.645% (16
160/33 220)] and 30 [26.276% (8 729/33 220)], while the most frequent CGG
genotype was CGG 29/29 [24.726% (4 107/16 610)]. The CGG repeat numbers of
FMR1 gene were normal in 16 498 women (99.326%). Among the 112 women
(0.674%) with CGG repeat abnormities, 96 (0.578%) women were classified as
intermediate carriers, 15 (0.090%) as premutation carriers, and 1 (0.006%) as a
full mutation carrier, whose CGG genotype was (36, >200). Conclusion In the
general reproductive-age female population in China, the normal CGG repeat

numbers of the FMR1 gene account for 99.326%, while the intermediate carrier



rate is 0.578%, and the combined carrier rate of the premutation and full mutation
types is 0.096%.

[ Key words ] Fragile X syndrome; FMR1; Monogenic disease carrier
screening; Prenatal diagnosis; Genetic counselling
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Adolescent health risks in offspring conceived through assisted reproductive
technology: mechanisms and research status
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[Abstract] The wide application of assisted reproductive technology (ART)
has brought the hope of fertility to infertile couples worldwide. However, with the
gradual popularization of ART, the long-term health status of ART children has
attracted extensive attention from society. Adolescence is a critical developmental
period for individuals to transition from childhood to adulthood, with significant
physical and psychological changes, so the health status of ART offspring during
this period has a profound impact on their overall future health. This article
reviews the existing studies, focusing on the effects of ART on multiple aspects of
adolescent health, especially growth and development, cardiovascular health,
endocrine function, fertility, cancer risk, atopic diseases, mental health, epigenetic
changes and other aspects. The possible mechanisms leading to these health
problems, including genetic factors, environmental exposures, and the long-term
effects of early life interventions, were explored. Future research should continue
to explore the long-term effects of ART on the health of offspring and further clarify
the mechanisms of these effects, so as to provide a scientific basis for the
development of effective prevention and intervention measures.

[ Key words ] Reproductive techniques, assisted; Puberty; Fertility;
Endocrine system; Offspring health
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Research progress on the relationship between ovarian microenvironment
and polycystic ovary syndrome
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[ Abstract] Polycystic ovary syndrome (PCOS) is a prevalent endocrine
disorder in women that is a leading cause of infertility. Follicular development
disorder, as the main cause of oligoovulation, is the key factor affecting the fertility
of PCOS patients. Among them, the disorder of the ovarian microenvironment is an
important inducement for follicular development disorder. Emerging research
highlights that the ovarian microenvironment plays a sophisticated role in follicular
development and maturation through various mechanisms, including the cellular

constituents within the ovary, the extracellular matrix's structural support,



adequate vascular supply, and the regulation of hormonal and growth factor
signaling. These factors collectively ensure the normal growth and ovulation of
follicles, thereby safeguarding female reproductive health. In women with PCOS,
however, the ovarian microenvironment is compromised, leading to excessive
extracellular matrix deposition and fibrosis, abnormalities in vascular architecture
and function, immune-inflammatory reactions, and metabolic disturbances. These
anomalies collectively hinder follicular growth and development, resulting in
ovulation disorders. This comprehensive review will delve into the intricacies of
these disruptions and their implications for fertility in PCOS patients.

[ Key words ] Polycystic ovary syndrome; Ovarian microenvironment;
Follicular development disorder
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Advances in research related to environmental metal element exposure and
female reproductive health and outcomes of assisted reproductive
technology
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[ Abstract ] Metal elements are widely present in people's daily
environment. With the increase of industrial activities, people are facing more
metal exposures than ever before, and even several metal elements have been
detected in follicular fluid. Most people live with environmental background levels
of metal exposure rather than occupational long-term exposure. Therefore, the
term "environmental metals” in this paper refers specifically to the metals in
people's daily background environment. It is important to investigate the potential
effects of environmental metal exposure on female fertility. In this paper, we
summarize the latest research progress on the effects of environmental metal
element exposure on women's reproductive health, discuss the toxicity
mechanisms of metal elements, and propose possible detoxification and
intervention strategies to provide scientific evidence for the protection of women's
reproductive health.

[ Key words ] Reproductive technology, assisted; Female reproductive
health; Ovarian function; Exposure of metallic elements
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Research progress on the effects and mechanisms of fetal growth restriction
induced by PM2s exposure
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[Abstract] The adverse effects of fine particulate matter (PMzs) on human
health have become a major global public health concern. Pregnant women and
fetuses, as susceptible populations, are more vulnerable to the threat of PM;s
pollution. Increasing studies indicate that PMz5 exposure is an important risk factor
of fetal growth restriction (FGR), and oxidative stress, inflammatory response,
endocrine disorders, epigenetic modifications, autophagic abnormalities, and gut
microbiota dysbiosis may be the biological mechanisms underlying PM:s-induced
FGR. This study offers insights for the development of targeted preventive and
therapeutic methods for FGR caused by PMzs.
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Research progress of apoptotic events during preimplantation embryonic
development
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[ Abstract] Programmed cell death or apoptosis is a common biological
phenomenon. Although early embryonic development is dominated by cell division
and proliferation, there are also apoptotic events. The disturbance of apoptosis
may lead to abnormal or stagnant embryo development, or even embryo death.
Apoptosis is characterized by typical cell changes such as membrane blistering,
chromatin clotting, and DNA breakage. It involves many membrane receptors (e.g.,
Fas, TNFR) and a series of signal transduction steps, and leads to the activation of
many cysteine proteases. Preimplantation embryo apoptosis can be induced by
various internal and external factors. Internal factors such as DNA damage,
endoplasmic reticulum stress, mitochondrial dysfunction; external factors such as
activation of apoptosis-related receptors, stimulation of various extracellular
factors, etc. Understanding the influence of apoptosis on early embryonic
development and its mechanism is helpful to further understand the embryonic
development mechanism, and can optimize the embryo culture conditions and
reduce the negative effects of apoptosis, so as to provide guidance for clinical
practice. Therefore, this article reviews the apoptotic events and their role in early
preimplantation embryonic development.

[Key words]  Apoptosis; Apoptosis-inducing factors; Apoptosis-regulating
proteins; Early embryonic development
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