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AT E R EimBN ETER NS AN A

Br
ITAERAEE—MWEEREEEFHLD, BT 530021

BE{EE  #5—1E, Email : workyyh@163. com, EBiE: +86-771-5356816

(BE] ATIHERE (artificial intelligence, AT) EASEHBIETERA
(assisted reproductive technology, ART) 4RE{RIM FARZSEIKE, —Lb
Al ARBERNAT ART IGRSEE;, ENEEHTEROHT. MRISEURFER
REZHHEETIE, AENEBRENG. REEETIBENERER 7 EXRE
B. A, BRIXZSHARMETRENR. B AL BFFRRE. BHEBNS
XJ AT BRARIFHEHESIRARSCERLS , BEITHER AL AR, 235 AL &
ART B Z AT PROAR R AR EH TR, FHRTIZ A EIGRIHESAI R RS M.
(X#a] AISse W=SFS, SEEF, SERA, B, F

2z
BE2E: EREARFES (82360308) ; I AHKEAXBANFES
(2019GXNSFFA24501) ; J"AHERIAFARHBFFEREAITL (2020-2025) ; |-
TR A S IR L M A D IRIP SHEAFEIN SIS (11752021001)

Progress of artificial intelligence in assisted reproductive technology

Qin Xi, Yang Yihua

Reproductive Medicine Center, the First Affiliated Hospital of Guangxi Medical

University, Nanning 530021, China

Corresponding author: Yang Yihua, Email: workyyh@163.com, Tel: +86-771-5356816
[ Abstract ] Artificial intelligence (AI) in human assisted reproductive

technology (ART) is gaining attention. Al technologies have been applied in ART

clinical practice to assist doctors in performing semen analysis, embryo selection,

and endometrial receptivity assessment, improving patient's outcomes and

physician efficiency. However, most researches are experimental. Standardizing Al

development, enhancing understanding among physicians and patients, and

integrating Al with clinical practice are crucial. This review summarizes Al



researches and applications in ART, discusses challenges, and explores future
directions.

[ Key words ] Artificial intelligence; Machine learning; Reproductive
medicine; Reproductive techniques, assisted; Infertility

Fund program: National Natural Science Foundation of China (82360308);
Natural Science Foundation of Guangxi Zhuang Autonomous Region
(2019GXNSFFA24501); Outstanding Young Scholars Training Program of Guangxi
Medical University (2020-2025); Special Fund for Women's Fertility Protection and
Improvement Innovation Team of the First Affiliated Hospital of Guangxi Medical
University (YYZS2021001)
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WiSEE  2024-12-20 AMwiE FXEH
SIRAX: 8E, BIR, RO4F F ATESRETFERERRESTPHRNARRT]. PREBSE
AU, 2025, 45(2): 115-120. DOI: 10.3760/cma. j. cnl01441-20241220-00485.
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Fo#m 214002
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(BE] FERERAE (endometriosis, EMS) REBRUIMEFEHRTE
H—FhEM LSRR, XMEFNMIERANSR, RETERESR, &
M7 IR EREYE, XIBNTIZHOEE, EXMEENEERE, R5AX
BHRDPERIR, ATERE (artificial intelligence, Al) REFIFITENIR
AENREBENASEEREEN, SERA. 3. B, RRESERS.
AT {EA—MNERRIEIRISIE TR, SN EXENETHIE, FIRESENAEK
ST, SEALATT. 1S3I2TE NS ANZUNSRET, FIF AL TLURSIGH
X, ERGIZHATE, BRSNS RENNFRE. AN BT AEWEF AL XJ EMS
HNZHT. BT SAENM BT, AE— SRS MR AT SRR
HENT A,

[(XR)l FERERERAE, ALSse 2, a7



EEWME: THERNBRRERFRIINE (SFY3-FB2021)

Advances in the use of artificial intelligence in the diagnosis and treatment of
endometriosis
Sang Xue', Feng Yaling?, Wu Hongqin’, Gu Hao'
! Wuxi School of Medicine, Jiangnan University, Wuxi 214002, China; ? Obstetrics and
Gynecology, Wuxi Maternal and Child Health Hospital, Wuxi 214002, China
Corresponding auther: Feng Yaling, Email: 13600182648@163.com, Tel:
+86-15161506909

[Abstract] Endometriosis (EMS) is a chronic systemic disease prevalent in
women of reproductive age. The signs and symptoms of this disease are not specific,
and the severity of the disease varies, leading to clinical heterogeneity, which
increases the difficulty of diagnosis. It seriously affects the quality of life of patients
and also occupies a large amount of social health resources. Artificial intelligence
(AI) refers to the ability of a computer technology to enable machines to simulate
human intelligence, including perception, learning, reasoning, decision making and
language understanding. Al serves as a powerful data-mining tool capable of
processing large amounts of medical data and diagnosing, managing, and treating
patients according to their specific conditions. Especially in the diagnostic process
of EMS, the use of Al can improve the detection rate and shorten the diagnostic
time while increasing the diagnostic sensitivity and specificity. In this paper, we
provide an overview of the application of medical big data and Al to the diagnosis
and treatment of EMS in order to provide new aids to further improve diagnostic
efficiency and therapeutic efficacy.

[ Key words ] Endometriosis; Artificial intelligence; Diagnosis;
Therapeutics

Fund program: Jiangsu Province Maternal and Child Health Key Discipline
Project (SFY3-FB2021)
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(BE] EFRERUFPEEZRSHNREENIFEEN, ATERE
(artificial intelligence, Al) FRATEHENEIETURAINFZRLAEE. FXER
FOW T A FEEEREIFES N ENNA, RIS T WTEmEIRRIHE, &
TEEURRSFA. BORATSRME. (CIBERMEESIE, URASCRINE. RS AT#E
BN A SRR N FR 2V ANRE < MOSRASIARHAAT TIRNEINT, EEASERIAFR
W75, LMRER AT SeRREs R e, St SEafERIFIEMEERS.

(RgE] ATERE 40ERR, Wy, P, Eeel

EeWEB: LAEEMARTVNERRRELATFRNZNRIE
(20210302124305) ; LIFAERPERRERIIRE (2021132) ; "EON—H#H" &
EXEFHII B 2 IREEESEERARBIESEIE (20201D19) ; LW
FAEETHIMUAEIFTHC (2022D100785052116124116236883)

Advancements in the smartification of reproductive health care: examining
the utilization and convergence of artificial intelligence technologies in
assisted reproduction
Wang Na, Liu Jing, Wang Shimin, Fan Junmei, Wu Xueqing, Zhao Jia
Centre for Reproductive Medicine, Shanxi Children's Hospital; Shanxi Maternal and
Child Healthcare Hospital, Taiyuan 030013, China
Corresponding author: Zhao Jia, Email: 340508353@qq.com, Tel: +86-351-3360725

[Abstract]  Recently, intelligent care is gradually changing the traditional
care way, and artificial intelligence (AI) application is gradually broadening in the
field of assisted reproduction. This review systematically analyzes the Al
application in multiple aspects of reproductive health care. It also indicates the
challenge during the process, including data privacy, technical reliability, ethics and
legal provisions, and humanistic care. Both the opportunities of Al in assisted
reproduction are highlighted and the ensuing problems are analyzed in depth. The
purpose is to provide ideas for future studies to ensure that Al technology can be
safely, efficiently and responsibly integrated with the field of reproductive health
care.

[ Key words ] Artificial intelligence; Reproductive techniques, assisted;
Nursing; Intelligence

Fund program: Shanxi Provincial Basic Research Programme Free
Exploration Youth Scientific Research Project (20210302124305); Shanxi
Provincial Health Commission Scientific Research Project (2021132); Shanxi
Province Reproductive and Genetic Research Science and Technology Cultivation

Team Project under the 'Four Batch' Science and Technology Medical Innovation



Programme (2020TD19); Shanxi Fertility Optimisation Technology Innovation
Centre (2022D100785052116124116236883)
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SaE DkE BRR (B =E EE
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BIEEE: B5E, Fmail: 1jin@tjh. tjmu. edu. cn

[#FE) AIE#RE (artificial intelligence, Al) SBYZERL& (time-lapse,
TL) SARNGE ST IEURRIM AR R HE B, IRANMURLD T
ERIRRFEEREFRENY, £BFRRE TESARHIEE, BEBamR5 7%
FARBMEBR RS, TeIFUNARRAEM, IARFUNMRIARIEERRME. RIS
25, Al APRRREREM T EARENTFR. RGP 7T IAFRIZMEAMER
MEERFREER, FENEIEHIL, SRR RIS 3 MEEDRABRIY T AL 558 TL 1T
FRBRIEERYZRER., REBRI Al BTSN RRBaLIERE, (BEEBsE—
EFEE _FIEIARF SR TR R E ST, BRUMLD T EMFIMHIER, FHiRdE
T IR, NERIPFREEITS . MEaEMTN R ES RN AR AR
FRENERFAIEE, EXRENFUESRENIES, AFRSH0. SRS,
REARRIREMARIUNA—EMUATE. Al 5 TL SARERRIEFEMSRIRME R
B, ZRHESIRREEFNMIRFRE FIHERTERER.

[(KXia)l ATERE REISES, ImK,  BEMG RREE

Application of artificial intelligence combined with time-lapse imaging in
clinical embryo selection

Si Keyi, Ma Bingxin, Yang Yongle, Ren Xinling, Huang Bo, Jin Lei

Reproductive Medicine Center, Tongji Hospital, Tongji Medicine College, Huazhong
University of Science and Technology, Wuhan 430000, China

Corresponding author: Jin Lei, Email: ljin@tjh.tjmu.edu.cn



[ Abstract ] Artificial intelligence (Al) integrated with time-lapse (TL)
imaging for embryo selection significantly minimizes subjectivity and workload in
traditional methods, marking a pivotal advancement in the realm of assisted
reproductive technology. This review comprehensively summarizes the
representative studies conducted in recent years within these domains and delves
into the application of Al combined with TL imaging for embryo selection from
three perspectives: data selection, model selection, and model evaluation. While Al
research has yet to fully achieve automated embryo selection, it has already
commenced assisting embryologists in annotating and selecting embryos to a
considerable extent, thereby reducing subjective discrepancies and easing the
workload. Existing software for oocyte quality scoring, embryo ploidy prediction,
and transfer outcome forecasting has exhibited promising performance in studies.
However, there remains an ongoing need for the development of high-quality
datasets and the conduct of prospective, multicenter studies with large sample
sizes across diverse devices. The evolution of Al combined with TL imaging in the
field of embryo selection merits heightened attention from both clinicians and
embryologists.

[ Key words ] Artificial intelligence; Decision support systems, clinical;

Time-lapse; Embryo selection
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BEEE: 5KiF, FEmail : taozhang@cuhk. edu. hk , EBIF :

+852-37539178

(BZE] FAXYATLERE (artificial intelligence, Al) HARTEMRINZ
RSP IR TR, BRI SRR R T4RA, AT B ARTERRRS
ESAERES TSI ERREBENS, e mRESRA TGP
A, AT, XA NANEIRSIERESHEAR. EEBREMIE. £NES
B RATHRER AR I FRECE PAYSEFEI SR, STXOXLRE], NERHTE
FREGEAHUESUERS. SRFIHMEEIRY 78, SIESEIRESLARERIT
REFEFCFMRRASR., BUSERRNMESEACR, Al BEEFRRKE
MBRBRIEIRAIMEL SEE L, H—HRTFHAINS AT ORI,

(XEE] ERR, #Eh;  PRBREE, ALTSs: XHREuEH=;
SIRTEES

E2IMH: ExREARRFES (82201823) ; ' REEFRFHAHRES

(A2023001)

Current applications, limitations, and technical bottlenecks of artificial
intelligence in embryo morphological assessment
Zhao Mingpeng, Liu Jie?, Zhang Tao®
! Han-Peng Assisted Reproductive Technology Limited, Hong Kong 999077, China; ?
Department of Reproductive Medicine, Guangdong Provincial People's Hospital,
Southern Medical University; Guangdong Academy of Medical Sciences, Guangzhou
510080, China; 3 Department of Obstetrics and Gynecology, the Chinese University of
Hong Kong, Hong Kong 999077, China
Corresponding author: Zhang Tao, Email: taozhang@cuhk.edu.hk, Tel:
+852-37539178

[ Abstract ] This paper reviews the current applications, technical
bottlenecks, and potential breakthrough pathways of artificial intelligence (Al)
technology in embryo morphological assessment during in vitro fertilization (IVF).
Research indicates that Al technology demonstrates significant advantages in
embryo image processing and time-lapse analysis, effectively addressing the
subjectivity issues inherent in traditional manual assessment. However, current Al
applications still face several challenges, including insufficient data quality and
quantity, limited model interpretability, challenges arising from biological diversity,
and practical bottlenecks in clinical implementation. To address these limitations,
the paper proposes innovative solutions, including blockchain-based global data
sharing, data augmentation using generative adversarial networks, multimodal
data integration, and virtual laboratory platforms. Through interdisciplinary
integration and technological innovation, Al shows promise in achieving
personalized and precise embryo selection, potentially improving IVF success rates
in the future.

[ Key words ] Reproductive technology, assisted; Embryo selection;

Artificial intelligence; Blockchain data sharin; Multimodal integration
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WFiSHER  2024-08-12 AMNIRIEE E=XIE
SIAAN: &R, & =B % 44 D H=X Peos FISPEMERINREIEE M 1VF-ET BIZ2EBR
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#EEER D FRZXY PCOS MDA T
BELER M TVF-ET B 2245 BRI/

mEE ER FES OKESF X8 SEHE

}

I

KRBT IASRERB A TEIRIERL, *BM 450052; ‘IERAFHE=ER
HRlEEEZHL, J65 100191

BISEE: KEB, Email: ffsh@163. com, FBEIE: +86-13838399088

[(BE] BN RRELERDRSWSEIPELZEME (polycystic ovary
syndrome, PCOS) FIEMIPERERHBE T EREAZAIPEMERINEELESR (normal
ovarian reserve, NOR) EBEMRINTFE-IRREFEIE (in vitro fertilization and
embryo transfer, IVF-ET) ENZREEBHIFNN. 75i% BISEIBIETIFAR, #EE
2018 £ 1 BZE 2023 £ 12 BHABIFABM i iash{R b R G R ENRIT IVF-ET Y
ALt EHep PCos B& 31841 (P4H) , NOR B 528 65 (N4H) . HRIEILE 25
FRUEEZED [25 (0H) D] KPBEED N 3 NIAH: EHRZIAH [25 (0H) D2
ng/L] . BRE=TPA [12 wg/L <25 (OH) D20 ng/L] FIHERRZ=TF4E [25 (OH)
D=20 ng/L] . DITHAR D =W MARBEWNZEBNFNE. BXREA1: 1A
M XNIREBENEAR S RIA{TICES, [TECR P AN ABER 158 fi, tHIRM
BREMHEREER DRSS THBRERS. ER  OPCOS BE LA E—HRRERF]
EZERERITHITFRN (3 0. 05) ; FERZWERINURIZ (two pronuclei,
2PN) E& [59.93% (721/1 203) | BERFEHZIA [63.70% (1 032/1 620) ] ,
EZFBEARITFEN (P-0.045) , BZEIIETIFRZIIA [68. 06% (554/814) ],

FIRBRITFREN (£0.001, P-0.037) ; ILEEERIPEL. MILOREL, MIIGR=R,
2PN, 2PN OPZLEY. OPREE. 3 X (day 3, D3) AJFERRBA%R. D3 {(UERAE
fa%y. D3 UERARAEER. ImARIEIRER. MRRRERE. BHIMS=R. &R



ESITHRITFEN (39 P0.05) ; THER (0rR=0.930, 95% CI: 0.87170.992,
P=0.028) . BHEBAFEREEE (0r=0.877, 95% CI: 0.79170.971, P=0.012) .
D3 {ALERARAAER (OR=1. 135,95% C7:1. 050" 1. 228, P=0. 001) FEHEIPFFZE (0R=2. 230,
95% CI: 1.15374.314, P=0.017) AIEFRITIRAVHEIIFIMEZER. @NOR HETAEE
—heERL BIZIEN. MAASCie = S MR RE B E RN ERIITTHRITF
BN (38 P0.05) ; LHEE (0rR=0.944, 95% CI: 0.90070.990, P=0.018) .
D3 {ALERARAAER (OR=1. 070, 95% CI:1.004™2. 597, P=0. 037 ) FIFGHERRRAEL (OR=1. 753,
95% CI: 1.18472.597, P=0.005) RIGRIERIVEZEIMER. GULEE P AN
HEREARZHPRERERITARITERN (39 £0.05) ; FEHEERD ™ER
ZIRET, PHRIMIIEPIER [76.64% (525/685) 1 . 2PN [59.69% (345/578) 1.
FRRAEPRER [35. 71% (30/84) 1 FITEFZZR [34. 00% (17/50) 1 BEART N 4H [81. 58%
(465/570) , P=0.033; 67.00% (335/500) , P=0.013; 51.28% (40/78) , P=0.046;
55. 32%(26/47), P=0. 035] ; FEEAER DERZIRES T, PAERY 2PNER[66. 50%(532/800) ]
RE[RFNE [72.00% (725/1 007) , P=0.012] , G5 HAEED BR=FTREXS
PCOS BB IVF-ET BWZREERFEAFIFN, BAFERINETRNERE, EXY
NOR BE BN RLERTCEN.

(X#giE] HERDR=, SEOEEGSI, =8, Ao, RERE;
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Effects of vitamin D deficiency on IVF-ET pregnancy outcomes in women with
PCOS and normal ovarian reserve
Xing Jingjing’, Yue Yan’, Li Rong? Zhang Fuqing’, Liu Min', Ma Xinxiang*
! Department of Reproductive Genetics, Zhengzhou Maternity and Child Health Care
Hospital, Zhengzhou 450052, China; ? Center for Reproductive Medicine, Department
of Obstetrics and Gynecology, Peking University Third Hospital, Beijing 100191, China
Corresponding author: Zhang Fuqing, Email: ffsh@163.com, Tel: +86-13838399088

[ Abstract] Objective To investigate the impact of vitamin D deficiency
on the outcomes of in vitro fertilization and embryo transfer (IVF-ET) in women
with polycystic ovary syndrome (PCOS) and normal ovarian reserve (NOR).
Methods A retrospective cohort study was conducted on infertile women
undergoing their first IVF-ET cycle in the Department of Reproductive Genetics,
Zhengzhou Maternity and Child Health Care Hospital from January 2018 to
December 2023, including 318 PCOS patients (group P) and 528 NOR patients
(group N). Each group was divided into three subgroups according to serum
25-hydroxyvitamin D [25(OH)D] levels: severe deficiency [25(0H)D<12 pg/L],
deficiency [12 pg/L<25(0H)D<20 pg/L], and non-deficiency [25(OH)D =20 pg/L].
The impact of vitamin D deficiency on pregnancy outcomes was analyzed in each
group. 1 : 1 propensity score matching was applied to match the baseline
characteristics between group P and group N, resulting in 158 matched cases of
PCOS (group P) and NOR (group N). Pregnancy outcomes were compared between
the two groups under the same vitamin D status. Results 1) Among PCOS
patients, there were no significant differences in general characteristics and

pregnancy outcomes among the three subgroups (all P>0.05). The two pronuclei



(2PN) rate in the severe deficiency subgroup [59.93% (721/1 203)] was
significantly lower than that in the deficiency subgroup [63.70% (1 032/1 620)],
with a statistically significant difference (P=0.045), and both were lower than that
in the non-deficiency subgroup [68.06% (554/814)], with a statistically significant
difference (P<0.001, P=0.037). There were no statistically significant differences in
the number of oocytes retrieved and M Il oocytes, MII oocyte rate, 2PN number,
2PN rate, cleavage number, cleavage rate, number of available embryos on day 3
(day 3, D3), number of high-quality embryos on D3, D3 high-quality embryo rate,
clinical pregnancy rate, embryo implantation rate, early miscarriage rate, live birth
rate, and premature birth rate among subgroups (all P>0.05). Female age
(OR=0.930, 95% CI: 0.871-0.992,P=0.028), endometrial thickness on the day of
transfer (OR=0.877, 95% CI: 0.791-0.971, P=0.012), number of D3 high-quality
embryos (OR=1.135, 95% CI: 1.050-1.228, P=0.001), and ovulation stimulating
protocol (OR=2.230, 95% CI: 1.153-4.314, P=0.017) were independent factors
influencing clinical pregnancy. 2) Among NOR patients, there were no significant
differences in general characteristics, pregnancy outcomes, laboratory parameters,
or other outcome-related indices among the three subgroups (all P>0.05). Female
age (OR=0.944, 95% CI: 0.900-0.990, P=0.018), number of D3 high-quality embryos
(OR=1.070, 95% CI: 1.004-2.597, P=0.037), and number of transferred embryos
(OR=1.753, 95% CI: 1.184-2.597, P=0.005) were independent factors influencing
clinical pregnancy. 3) After matching, there were no significant differences in
baseline characteristics and pregnancy outcomes between group P and group N
(all P>0.05). In the severe vitamin D deficiency state, group P had significantly
lower M I oocyte rate [76.64% (525/685)], 2PN rate [59.69% (345/578)], embryo
implantation rate [35.71% (30/84)], and live birth rate [34.00% (17/50)]
compared with group N [81.58% (465/570), P=0.033; 67.00% (335/500), P=0.013;
51.28% (40/78), P=0.046; 55.32% (26/47), P=0.035]. In the vitamin D deficiency
state, the 2PN rate in group P [66.50% (532/800)] was significantly lower than that
in group N [72.00% (725/1 007), P=0.012]. Conclusion Vitamin D deficiency may
adversely affect IVF-ET outcomes in patients with PCOS, with more pronounced
effects in cases of severe deficiency. However, it has no impact on the assisted
reproductive outcomes in NOR patients.

[ Key words ] Vitamin D deficiency; Polycystic ovary syndrome;
Fertilization in vitro; Embryo transfer; Normal ovarian reserve function
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(HE] Bl HRIRERUINERIEER (urinary follicle-stimulating
hormone, u-FSH) . EB2BIP;EHREEZ (recombinant follicle-stimulating hormone,
r-FSH) a 1 r-FSH B FEEF#R<35 S IPRMBEIERBE T RINBEIHKS RIBAILE.
TEWMEFY., FiE NARE—ERMATIAS, PN 2018 6 1 BE 2023
F 12 BHARWERRM KR Z S =M R Err A iE A R AIZ RIS <35 SUPEMERIE
BEEPTRINSEIHKISSRIEHOR, F RN B UR B RA S S EIZ2RY
W EHRFNRIAS B, RIBEIEHEIPZIINAR 579 u-FSHAE, r-FSHa 8
1 r-FSH B 28, GPEERIBERAEAAN 1048 4, 3 535179 150 4NEHA. 490 4NEHA.
408 NEHA. FriEfEHABCERSIERYAIBERIRATEAN 710 4, 3 BB 95 NE
HA. 320 NEHA. 295 NEHA. Lbig 3 BABFIELEURE. HIRER. T2, #
RER. TENRIEFARFUTRENRINETS (cumulative live birth rate,
CLBR) , BIFJT logistic BIFRBIRIERIEER, 217 3 FMEHEIRZSY)S CLBR
FIXER. £R TERMNZSMAE, u-FSHZE, r-FSHa4A, r-FSHB 4 3 4|
SROPZEY [13.0 (10.0, 16.0) L. 14.0 (11.0, 18.0) . 15.0 (11.0, 19.0) ¥,
P=0.012] FOWUEAZARRAEL [9.0 (6.0, 12.0) #. 10.0 (7.0, 13.0) #I. 10.0

(7.0, 13.0) #, P=0.046] ZEFIEERITFRN. 3 HEATFIHEAREL. =7
FARRRAR, {URPRRAEY. URRBRRASR. SIRIFEMZALE. HEHEHRIRRITIRE.
WEEERRE R, AR EE R RIRERE. e ERRCEREE RIE
CLBR, BRFAIGARIEIRE. CLBR, FEEIMRIERBMGSIERER. BAIHRE.
ZHRHIRER. ) UBFERERITHEITZERN (18 £0.05) . EEFEAHE,
u-FSH 2B A B IR E(EREZERARIK, /94 429.08 (3198.78, 5044.23) 7T,



r-FSHa 4BEE, J96 023.72 (5 433.75, 7 529.65) 75, r-FSHB #BJ3 5 480. 00
(4 550.90, 6 437.86) 7T, 3 AEHWREREBHRITFEN (/X0.001) ., REZ
7C logistic EA3Hr, LA u-FSH AXIER, r-FSHa 4H. r-FSHB 4HAY CLBR 5 u-FSH
ALVIREEIITFITFEEN (a0R=0.95, 95% CI: 0.5771.58, P=0.838; aOR=0. 89,
95% CI: 0.5471.48, P=0.654) , & X4F 35 ZLAT. OPEINEEIEERITERIP
BEAKSSRIEHEOPIEE, 3 FMEHEOPZYIRYBIERIZ MBI, 8 u-FsHESR
R EESNE.,

(XA OmBRIEER, ERR, & B3R, el £
PiaEs
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Comparison of the efficacy, safety, and cost-effectiveness of u-FSH, r-FSH
alpha and beta in the long protocol of early follicular phase
Liu Lanlan’, Zhang Junwei?, Ren Bingnan?, Guo Hua', Huang Chunzhi’, Sun Nan', Ren
Yanli, Guan Yichun?
! Department of Pharmacy, the Third Affiliated Hospital of Zhengzhou University,
Zhengzhou 450052, China; 2 Reproductive Health Hospital, the Third Affiliated
Hospital of Zhengzhou University, Zhengzhou 450052, China
Corresponding  author: Sun  Nan, Email: sunnan3827@163.com, Tel:
+86-13526826587

[ Abstract ] Objective To explore the effectiveness, safety, and cost
among urinary follicle-stimulating hormone (u-FSH), recombinant FSH (r-FSH)q,
and r-FSH in the early follicular phase prolonged protocol for patients under 35
years old with normal ovarian function. Methods It was a retrospective cohort
study. Patients under 35 years old with normal ovarian function who underwent
early follicular phase prolonged protocol for ovulation stimulation and using in
vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI) for fertilization in
Reproductive Health Hospital of the Third Affiliated Hospital of Zhengzhou
University from January 2018 to December 2023 were recruited, including the
fresh and frozen-thawed embryo transfer (FET) cycles. Patients were divided into
u-FSH group, r-FSHa group, and r-FSHf group. A total of 1 048 ovarian stimulation
cycles were included, with 150 cycles, 490 cycles and 408 cycles in the three
groups respectively. A total of 710 FET cycles with fresh cycle cancellation were
included, with 95 cycles, 320 cycles and 295 cycles in the three groups respectively.
The baseline data, pregnancy outcomes, safety, and cost were compared among the
three groups. The main observation indicators were cumulative pregnancy rate and
cumulative live birth rate (CLBR). A binary logistic regression model was used to
control confounding factors, and to analyze the relationship between three
ovulation inducing medicine and CLBR. Results The difference in the number of
oocytes retrieved among the u-FSH group, r-FSHa group, and r-FSHf group was
statistically significant [13.0 (10.0, 16.0), 14.0 (11.0, 18.0), 15.0 (11.0, 19.0),
respectively, 7=0.012], and the difference in the number of 2PN embryos was
statistically significant [9.0 (6.0, 12.0), 10.0 (7.0, 13.0), 10.0 (7.0, 13.0), respectively,

P=0.046]. There were no statistically significant differences in the number of



available embryos, available embryo rate, the number of high-quality embryos,
high-quality embryo rate, available blastocyst formation rate, fresh cycle clinical
pregnancy rate, live birth rate in fresh cycle, cumulative pregnancy rate of frozen
embryos with fresh cycle cancellation, CLBR of frozen embryos with fresh cycle
cancellation, cumulative clinical pregnancy rate, CLBR, moderate to severe ovarian
hyperstimulation syndrome incidence, ectopic pregnancy rate, multiple pregnancy
rate and neonatal malformation rate among the three groups (all 72>0.05). In terms
of economy, the u-FSH group had the lowest total gonadotropin cost for each
patient, while the r-FSHa group had the highest. The differences among the three
groups were statistically significant [u-FSH group 4 429.08 (3 198.78, 5 044.23)
yuan, r-FSHa group 6 023.72 (5 433.75, 7 529.65) yuan, r-FSHf3 group 5 480.00 (4
550.90, 6 437.86) yuan, F<0.001]. Binary logistic regression analysis was
conducted, using u-FSH as a control. The CLBR of the r-FSHa group and r-FSHf
group showed no statistically significant difference compared with the u-FSH group
(a0r=0.95, 95% CI: 0.57-1.58, P=0.838; a0i=0.89, 95% CI: 0.54-1.48, /=0.654).
Conclusion For patients under 35 years old with normal ovarian function
undergoing long protocol ovarian stimulation, the effectiveness and safety of the
three ovarian-stimulating medicine are similar, but u-FSH has economic
advantages.

[ Key words ] Follicle-stimulating hormone; Pregnancy rate; Live birth;
Effectiveness; Safety; Economics
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(HE] BN YWERBEERATREPEEINESERMEESLE
(ovarian hyperstimulation syndrome, OHSS) FU=ZRFREELAERY, HIFEELHIT
WiF, 7% RARGIIERIARGZE, BIRMESHT 2013 6 4 BE 2023 £ 4 BHAE
T MNERKEN B LEET R OLBEESZH O THINZRERTH 10 181
BIRZERE, REMBHEEFRED IEEE (8 145 ) FOIIEHE (2 036 )
DITREBERIRRER, RAZER logistic EADHTHELFMEBZBIIAR
ERERE 01sS RENBRER, HEHRIMIPERIERI. HAI. BOE3 d =1
TREBMERBEHATTIEE, BIZHETIEHIE (receiver operating
characteristic, ROC) HAZFIRVEHZXIZIERHITIONE, LR =IPEITE
(antral follicle count, AFC, OR=1.045, 95% CI: 1.02071.071, /X0.001)
MmEERE (anti-Millerian hormone, AMH) >3.36 wg/L (OR=7.135, 95% CI:
2.084724. 432, P=0.002) . JEIEBEL (0R=0.149, 95% CI: 0.02271.026, P=0.049)
NP ES R BITRNAEERY, AFC (0R=1. 046, 95% CI: 1. 018™1. 074, P=0. 001).
AMH>3.36 uwg/L (OR=5.780, 95% CI: 1.661720.116, P=0.006) . {EMHIREER
BUEEHERIAZER (0r=3.895, 95% CI: 1.91377.931, /X0.001) . BEHMEIEE
=18 350 pmol/L (OR=2.258, 95% CI: 1.09274.666, P=0.028) . EI2=10 mm
OEEEE>20 N (0R=2.377, 95% CI: 1.09275.172, P=0.029) MNIRNIBIFAE
B, AMH>3.36 wg/L (OR=8.374, 95% CI: 2.417729.019, P=0.001) . MEHEIE
{B=>18 350 pmol/L (OR=3.947, 95% CI: 1.533710.167, P=0.004) . SFKIPEL
(0R=1.042, 95% CI: 0.99671.090, P=0.025) . PBSRK (0R=60.181, 95% CI:
22. 5157160. 854, /X0. 001) | SFiEFEHE (0R=21. 766, 95% C/:7. 119766. 544, /X0. 001)
ANHERRRERRSEIRN, (0R=17. 752, 95% CI: 3.993778.924, FX0.001) GINEX
IP/E 3 d FIUUREY, 3 MEEL ROC HIZE FEFRS B9 0. 830 (95% C7: 0. 78270. 878),
0.859 (95% CI: 0.81270.906) . 0.948 (95% CI: 0.91970.977) , 3 MMEEUIGIF
289 ROC B T EIFRS B 0.922 (95% CI: 0.88070.965) . 0.936 (95% CI:
0.88670.986) . 0.971 (95% CI: 0.93870.999) ., MR REIHLEEE
BERIFEEN. Fit PEE 1SS N=FMEREXSERY, BN
FlRARSERY, BRFEFPARDS., EEMIFAFERE oSS REX, FERTE

Bar AR, KERINEFhEE.

[X#giE] 4EReK, WE);, =8, o, RRafBiE; TP ERIE
SR1E,  XKREWMZE, s
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Construction of a three-level early warning model for moderate to severe
ovarian hyperstimulation syndrome in assisted reproductive technology

Wu Zhufeng, Liu Jun, Liu Chunlin, Luo Qinhong, Li Fengxiang, Zhang Xiu

Center of Reproductive Medicine, Women and Children's Medical Center Affiliated to
Guangzhou Medical University, Guangzhou 510000, China
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[ Abstract ) Objective To construct and validate a three-level early
warning model of moderate to severe ovarian hyperstimulation syndrome (OHSS)
in assisted reproductive technology. Methods A case-control study was
conducted. Totally 10 181 infertility patients who underwent in vitro fertilization
treatment in Reproductive Medicine Center, Women and Children's Medical Center
Affiliated to Guangzhou Medical University from April 2013 to April 2023 were
retrospectively analyzed and divided into modeling group (8 145 cases) and
validation group (2 036 cases) by random number table method. The clinical data
of the two groups were analyzed, and the risk factors affecting the occurrence of
moderate and severe OHSS after oocytes retrieval were screened by multi-factor
logistic regression analysis. The early warning model was established and the
column diagram was drawn at three nodes which were before ovarian stimulation,
before trigger and 3 d after oocyte retrieval. The receiver operating characteristic
(ROC) curve and calibration curve were used to verify the models. Results The
antral follicle count (AFC, OR=1.045, 95% CI: 1.020-1.071, P<0.001), anti-Miillerian
hormone (AMH)>3.36 pg/L (OR=7.135, 95% CI: 2.084-24.432, P=0.002) and
number of cycles (OR=0.149, 95% CI: 0.022-1.026, P=0.049) were included in the
pre-stimulation prediction model. AFC (OR=1.046, 95% CI: 1.018-1.074, P=0.001),
AMH>3.36 pg/L (OR=5.780, 95% CI: 1.661-20.116, P=0.006), gonadotropin
releasing hormone-agonist protocols (OR=3.895, 95% (I=1.913-7.931, P<0.001),
estrogen peak=18 350 pmol/L (OR=2.258, 95% CI: 1.092-4.666, P=0.028), the
number of follicles with a diameter of =10 mm>20 (OR=2.377, 95% CI
1.092-5.172, P=0.029) were included in the pre-trigger prediction model.
AMH>3.36 pg/L (OR=8.374, 95% CI: 2.417-29.019, P=0.001), estrogen peak=18
350 pmol/L (OR=3.947, 95% CI: 1.533-10.167, P=0.004), total number of oocytes
retrived (OR=1.042, 95% CI: 0.996-1.090, P=0.025), abdominal distension
(OR=60.181, 95% CI: 22.515-160.854, P<0.001), fresh transplantation (OR=21.766,
95% CI: 7.119-66.544, P<0.001), human chorionic gonadotropin trigger
(OR=17.752, 95% CI: 3.993-78.924, P<0.001) were included in the prediction
model of 3 d after oocyte retrieval. The areas under ROC curves of the three models
were 0.830 (95% CI: 0.782-0.878), 0.859 (95% CI: 0.812-0.906) and 0.948 (95% CI
0.919-0.977), respectively. The areas under ROC curves of the validation groups of
the three models were 0.922 (95% CI: 0.880-0.965), 0.936 (95% CI: 0.886-0.986),
and 0.971 (95% CI: 0.938-0.999), respectively. The calibration curve indicated that
the early-warning evaluation model has good stability. Conclusion The
three-level early warning model of moderate and severe OHSS has good
differentiation, reliable predictability and clinical practicability, which is conducive
to the dynamic and continuous assessment of the risk of moderate and severe OHSS,
adjustment of treatment plan at any time, and timely adoption of effective
preventive measures.

[ Key words ] Reproductive technology, assisted; Fertilization in vitro;
Embryo transfer; Ovarian hyperstimulation syndrome; Risk early warning;

Prediction model



Fund program: Guangzhou Health Science and Technology Project
(20221A011036)

SCIG ST

DOI: 10.3760/cma. j. cn101441-20240708-00244

WSEHEE  2024-07-08  AMmiE EFE
SIRA: 758, SKEW, MR TEAFSAINETRARSMUNARENE SN [J]. it
TESEZAE, 2025, 45(2): 172-182. DOI: 10.3760/cma. j. cn101441-20240708-00244.

JEHES AP RSN
ROERRIRNE N ST

R KEW FEEEH

HEEMAFE—MEEREEEFSL, BEARFT 830054

BEEE: BBW, Enail : 909232905@qq. com , EBiF :

+86-18099186828

RHE] Br FIFBEENE (H0,) FESATPEFHIMEE C0V434 37
SUCRLHIRIREN 5. 5% B ADPEEIZRRE COv434 MRS JXTHRLE R 1.0,
4, JBARELIE, 1.0,HHBETF 200 nmol/L, 400 wmol/L, 600 wmol/L,
800 wmol/L, 1 000 wmol/L HO, TR 0.5 h, 1 hy 2 h, 4 h, 6 h, CCK-8
ENEAMEY, EESCNERARERE O 1 h; B -FIEEIREENE
ME=EREE, RIVARANTE DCFH-DA SKFEHRE, WEMREMLS (reactive
oxygen species, ROS)7KIE; JC-1 FtikiNEMIELIRIRER N ; Western blotting
ENEHIATIEXER Caspase-3, Caspase-9 FIFRIAKFE, EBIMEENINE,
AYFARERT A, (ERRENFIEAR £ XIMIEFRLEE 12 h, BEEIIA
HO,#HTFIR, FXT ROS 7KF, LRRABERBADHTIE. ER SxIRRAEMELL, 1o,
MREZ 200 mmol/L, 400 wmol/L HRVBIEFEREII MEF LFRIES, BE
Fi1 hEETRE, SHERARTEERERSTHRITZERN (39 £0.05) ;
2,0, REIBINZE 600 nmol/L B, HHMEFEERMEAIRAEIZET FIEFHE | h 58
FiaE, BEMREBRER 50% (/X0.001) ; 2 H0, REAREHIENZE 800 1mol/L,
1 000 wmol/L A, YMIRAEEMEERNEEET FEHE | h[EETRE, BEE
L10%LAT (38 /40.001) o 34 H,0,iRESEIF 200 umol/L, 400 wmol/L B, 4ME
1 h [5H9 B EZUEEESIRMRELLE. 18T ROS BE S RERLLERIITSHITF
BN (1Y P0.05) ; 24 H,0,iRESBIEINZE 600 umol/L, 800 nmol/L, 1000 nmol/L
B, B-FFAEETEEREIEMAmBLLE. B3 R0S BENREES (8 -FIAEEE



et H,0,iKE 600 nmol/LBF ~=0. 011, 800 umol/L B ~=0.003, 1000 nmol/L
B P=0. 005; #BXT ROS 3BEE : H.0,iRE 600 umol/L B P=0. 002,800 wmol/L K& 1000
wmol/L BF /X0.001) ., SXIRRAMELL, ERAARIRER L0, T, gLk
FREBALZHPEE, B S 1,0 RESHREX (3 £0.001) , SXIERAEELL, 200 wmol/L
H,0,48[9 Cleaved-Caspase-3 RIAERTHITFRN (20.05) , FE400 mmol/L,
600 umol/L, 800 umol/L, 1 000 nmol/L H,0,BFIXBAZTIEIN (18 XO0.001) ,
Caspase-3, Caspase-9 7EFfE .0, AMBEFHIRIAIIBEFS (38 /~0.001) , {#F
PR £ ANES, SIEEIAMEEL, 43K E BERT RoS SREEZEFE(E (0. 009),
HRLAAIREBAI EEFS (/X0.001) , [EEREEKREETRAKTE, & £
F3 600 wmol/L BY H,0,354R4ME COVA34 4HEE 1 h, AT AREBHIAIPEE
RIBRBE A RLAIRIIREL,

(X#iE] P, SEWLisiRe; @ERRE, S8ds; 9PE
BB IIRERIE
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Establishment and evaluation of a model of hydrogen peroxide-induced
oxidative stress in human ovarian granulosa cells
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University, Urumqi 830054, China
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[ Abstract] Objective To establish an oxidative stress injury model by
using hydrogen peroxide (H202) to induce human ovarian granulosa cells COV434.
Methods Human ovarian granulosa cells line COV434 were randomly divided
into 6 groups, control group was not treated, H202 groups were treated with H20>
of 200 pmol/L, 400 pmol/L, 600 pmol/L, 800 pmol/L and 1 000 umol/L for 0.5 h, 1
h, 2 h, 4 h and 6 h, respectively, and the cell viability was determined by CCK-8
method. The follow-up experiments were treated with different concentrations of
H20: for 1 h. B-galactosidase staining was used to determine the degree of cell
senescence. DCFH-DA fluorescence staining was determined by flow cytometry,
and the level of reactive oxygen species (ROS) in cells was determined. JC-1 staining
was used to determine the mitochondrial membrane potential of cells. Western
blotting was used to determine the expression levels of apoptosis-related proteins
Caspase-3 and Caspase-9. After the successful establishment of the model, in order
to verify the usability of the cell model, the cells were pretreated with the
antioxidant vitamin E for 12 h, followed by the addition of H202 for intervention,
and the ROS level and mitochondrial membrane potential were measured. Results
The cell viability of the 200 pmol/L and 400 pmol/L groups decreased first and
then increased compared with the control, and tended to be stable after 1 h of
intervention, and there was no significant difference in cell viability at each time
point (all P>0.05). When the concentration of H;0: increased to 600 pmol/L, the

cell viability gradually decreased with the treatment time and tended to stabilize



after 1 h, and decreased significantly to nearly 50% (P<0.001). When the
concentration of H202 continued to increase to 800 umol/L and 1 000 pmol/L, the
cell viability gradually decreased with the treatment time and stabilized after 1 h,
and decreased to less than 10% (all P<0.001). When the concentration of H20; was
200 pmol/L and 400 pumol/L, there was no significant difference in the ratio of
[B-galactosidase-positive cells and the relative ROS intensity after 1 h compared
with the control (all P>0.05). When the concentration of H20: increased to 600
umol/L, 800 pmol/L and 1 000 umol/L, the ratio of -galactosidase-positive cells
and the relative ROS intensity increased significantly ((-galactosidase staining:
P=0.011 at 600 umol/L, P=0.003 at 800 pmol/L, P=0.005 at 1 000 pmol/L; the
relative ROS intensity: P=0.002 at 600 pumol/L, P<0.001 at 800 umol/L and 1 000
umol/L). Compared with the control, the mitochondrial membrane potential of
cells decreased gradually after intervention with different concentrations of H20z,
and was negatively correlated with H202 concentration (all P<0.001). There was no
difference in the expression of Cleaved-Caspase-3 in the H202 group at 200 pmol/L
compared with the control, and the expression was significantly increased at 400
umol/L, 600 pmol/L, 800 pmol/L and 1 000 pmol/L (all P<0.001). The expressions
of Caspase-3 and Caspase-9 were significantly increased in all Hz0: treated groups
(all P<0.001). Compared with the model group, the relative ROS intensity of the
vitamin E group was significantly reduced (P=0.009), and the mitochondrial
membrane potential was significantly increased (P<0.001), but it could not be
restored to the level of the control. Conclusion Using 600 pmol/L H:0: to
continuously treat COV434 cells for 1 h can quickly establish a stable and effective
oxidative stress injury model of human ovarian granulosa cells.

[ Key words ] Granulosa cells; Oxidative stress damage; Cell model;
Hydrogen peroxide; Diminished ovarian reserve
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(RE] B RITAFHEBERETFHEE (human umbilical cord
mesenchymal stem cells, hUCMSCs) BX&B/ES (hyperbaric oxygen, HBO)
SIS IRIME T/ NRIPERINBERBRYE S EFRA RIS, 7515 1RIRRENEE
FixfE 61 R 6 AR C57BL/6 WERRBEHD/9tEEZE, hUCMSCs 4H. hUCMSCs+HBO 4BFN
SHERA, T4 16 R, HAHERE. hucusCs 4. hUCMSCs+HB0 4/ NEBERESR
REAEHAEIR 6 500 n BFIMEPIFERIEFT 15 d, WRIPEINRERIGIEE, WS
BRMIEEE | RITRAAFXIRBA SHERA 0. 2 nL EIBE/KRERPKIESTS, huouscs 48,
hUCMSCs+HBO 4455 0. 2 mL/R hUCMSCs (1X 10°NMERE) EEsbkiEss, 1%/,
H 3R, FHEETFHR15 d, hUCMSCs+HBO BERTFLAHBO, IER/NE—RIER. AR
2. AR, WHEKE. OGPREE. JPEEH. SRIPBIEIER.
IRERALURIR TR BREIINEE, Western blotting HNIPEBLRFEALER
EF B 1 (transforming growth factor beta 1, TGF-B 1) . Smad ZXFRALHR 3 (Smad
family member 3, Smad3) EEMIFRIA, LIRSHNEFAFEH. FAKEE, A
TS ENEEBES. ER OS5 hUCNSCs BEEER, hUCMSCs+HIBO LB/ FNTE
[BEE. (RERE. DUIPEHIEE. IPRIEMERMILTRITFEREN (19 £0.05) ; M
ISME#ERER (antiMullerian hormone, AMH) . WETES. Z2FE. SRERIEER

(follicle-stimulating hormone, FSH) . BE{R4&RkZE (luteinizing hormone,
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TRTBRBKSE, TGF-B 1, Smad3 BARIKKFIFE (£=0.010, X0.001) , FE
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i5 FSH, LHKERHRS, BEEROTHRITFEREN (33 £0.05) , BRINEITHENE



ERIMNITHITFERN (39 £0.05) , hUCMSCs+HBO BIPEERERAIEAZAE.
SRk, MEINEMN. SREASHREENEETREBMEETN.
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Study on the repair of ovarian tissue injury in mice in simulated plateau
environment by human umbilical cord mesenchymal stem cell
transplantation combined with high-pressure medical treatment
Du Jing"?, Chang Ruiya?, Zhang Zongcui', Wang Ling®
! Reproductive Center of the 940th Hospital of Joint Logistics Support Force of Chinese
People's Liberation Army, Lanzhou 730050, China;  First Clinical Medical College of
Gansu University of Chinese Medicine, Lanzhou 730000, China; * Reproductive Center
of the 940th Hospital of Joint Logistics Support Force of Chinese People's Liberation
Army, Gansu Key Laboratory of Stem Cell and Gene Medicine, Lanzhou 730050, China
Corresponding author: Wang Ling, Email: SZYXZX2020@163.com, Tel:
+86-931-8995191

[ Abstract ] Objective To investigate the reparative effects and
underlying mechanisms of human umbilical cord mesenchymal stem cells
(hUCMSCs) in conjunction with hyperbaric oxygen (HBO) on ovarian dysfunction in
mice exposed to simulated high-altitude conditions. Methods A total of 64
six-week-old female C57BL/6 mice were randomly allocated according to random
number table, assigned to control group, model group, hUCMSCs group and
hUCMSCs+HBO group, with 16 mice in each group. Mice in model group, hUCMSCs
group and hUCMSCs+HBO group were placed in a hypobaric oxygen chamber to
simulate a high-altitude environment at an elevation of 6 500 m for 15 d, thereby
establishing a model of ovarian dysfunction. Beginning on the first day following
model establishment, the control and model groups received intravenous injections
of 0.2 mL saline via the tail vein. In contrast, the hUCMSCs group and the
hUCMSCs+HBO group received 0.2 mL hUCMSCs (1x10° cells) per mouse through
tail vein injection, administered once a week for three weeks, with continuous
intervention lasting 15 d. Furthermore, the hUCMSCs+HBO group were subjected
to daily hyperbaric oxygen treatment. The recorded variables included general
health status, body weight, estrous cycle changes, serum hormone levels, bilateral
ovarian wet weight, ovarian index, follicular development assessment, pathological
alterations of ovarian tissue, ultrastructural changes, and the expression levels of

transforming growth factor beta 1 (TGF-B1) and Smad family member 3 (Smad3)



detected by Western blotting in ovarian tissue. Additionally, litter size and
offspring body weight were measured across all groups to evaluate the
reproductive capacity of the mice. Results 1) Compared with the hUCMSCs group,
the hUCMSCs+HBO group exhibited no statistically significant differences in
estrous cycle, body weight, bilateral ovarian wet weight, or ovarian index (all
P>0.05). Furthermore, serum levels of anti-Miillerian hormone (AMH), estradiol,
progesterone, follicle-stimulating hormone (FSH), and luteinizing hormone (LH), as
well as counts of various stages of follicles in hUCMSCs+HBO group, did not
demonstrate statistically significant differences compared with hUCMSCs group (all
P>0.05). Notably, in the hUCMSCs+HBO group, the integrity of the nuclear
membrane in granulosa cells of the ovarian tissue was preserved, with only mild
swelling observed in individual mitochondria, while no expansion of the rough
endoplasmic reticulum or swelling of the Golgi apparatus were noted. Additionally,
expression levels of TGF-1 and Smad3 proteins in the hUCMSCs+HBO group were
significantly elevated compared with the hUCMSCs group (P=0.010, P<0.001). The
conditions of the offspring and litter size showed no statistically significant
differences between the two groups (all P>0.05). 2)Compared with control group,
the hUCMSCs+HBO group had slightly lower values for body weight, bilateral
ovarian wet weight, ovarian index, serum levels of AMH, estradiol, and
progesterone, while had slightly higher serum levels of FSH and LH without
statistically significant differences (all P>0.05). Importantly, the ultrastructural
characteristics of granulosa cells in the ovarian tissue of the hUCMSCs+HBO group
closely resembled those of control group, displaying intact structures of the nuclear
membrane, mitochondria, rough endoplasmic reticulum, and Golgi apparatus.
There was no significant difference in TGF-f1 protein level between
hUCMSCs+HBO group and control group (P=0.253), but Smad3 protein level in
hUCMSCs+HBO group was higher than that in control group (P<0.001). No
statistically significant differences were detected in offspring body weight, litter
size, or behavioral tendencies (all P>0.05). Conclusion Both hUCMSCs and the

combination of hUCMSCs with HBO intervention demonstrated a safe and effective

promotion of functional repair in damaged ovarian tissue under hypoxic conditions.

Notably, the combination treatment of hUCMSCs with HBO exhibited a synergistic
effect compared with hUCMSCs alone. The potential mechanism underlying this
enhanced functional repair may involve the upregulation of the TGF-1/Smad3
signaling pathway, which could ultimately improve fertility outcomes in mice
subjected to hypoxic environments.

[Key words] Hypoxia; Ovarian injury; Hyperbaric oxygen therapy; Human
umbilical cord mesenchymal stem cells; Combined modality therapy; Fertility
preservation
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Medical and ethical issues of embryo donation in only-child loss families
Chen Yuanyuan, Yan Hongli
Reproductive Medicine Center, the First Affiliated Hospital of Naval Medical
University, Shanghai 200433, China
Corresponding author: Yan Hongli Email: hongliyan@smmu.edu.cn, Tel:
+86-21-31162055

[Abstract]  Regaining offspring is the most common medical demand for
families who lost their only-child in China. However, couples who lost their
only-child are often unable to have children naturally due to their old age. With the
maturity of assisted reproductive technology (ART), embryo donation is a
potentially effective method to help families regain their offspring. However, there
is still lack of corresponding laws and operating standards in our country. This
article reviews the research progress of embryo donation at home and abroad, and
the experience of ART in our hospital, and discusses the feasibility of using ART to
regain offspring of families who lost their only child, as well as the medical and
ethical issues that need to be considered in practical operation, so as to provide
reference for relevant departments.

[Key words]  Reproductive technology, assisted; Only-child loss families;

Embryo donation; Ethics
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Application of dienogest in infertile patients with endometriosis
Wang Yingxi, Wang Lina, Li Rong, Zhen Xiumei
Reproductive Medicine Center, Peking University Third Hospital, Beijing 100191,
China
Corresponding author: Zhen Xiumei, Email: xmzhen1970@aliyun.com

[ Abstract]  Compared with traditional gonadotropin-releasing hormone
analogues, dienogest demonstrates several advantages, including a more favorable
side effect profile, enhanced cost-effectiveness, and improved quality of life for
patients. This article provides a comprehensive review of the clinical applications
of dienogest in the management of endometriosis and its associated infertility. It
explores the drug's mechanisms of action as a synthetic progestin, including its

ability to inhibit the growth of endometriosis lesions and modulate local



inflammatory responses, thereby alleviating symptoms and preserve ovarian
function to enhance fertility outcomes. Future research should focus on validating
the efficacy and safety of dienogest within assisted reproductive technology,
ultimately providing more effective therapeutic options for individuals facing
endometriosis-related infertility.

[ Key words ] Endometriosis; Infertility; Reproductive techonology,
assisted; Dienogest
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Research progress of bisphenol A involved in the occurrence and
development of polycystic ovary syndrome
Ning Xi', Zhang Jingjing?, Wu Kongjia®, Pu Yakun', Wang Zhuo', Zhang Xiaowei?, Qiu
Chaohong*, Zhou Tao?
!Department of Clinical Laboratory, the Second Affiliated Hospital of Kunming
Medical University, Kunming 650000, China; 2School of Public Health, Kunming
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650032, China
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[Abstract] Bisphenol A (BPA) is an environmental chemical that is widely
exposed in human daily life. It has attracted much attention because of its
estrogenic effect. Polycystic ovary syndrome (PCOS) is the most common endocrine
metabolic disease in women of reproductive age. Its pathogenesis involves the
interaction of genetic, environmental and endocrine disorders. In recent years,
more and more studies have shown that BPA plays an important role in the
occurrence and development of PCOS. BPA promotes the development of PCOS by
interfering with insulin sensitivity, immune response and changing ovarian
structure and function. In addition, BPA exposure levels are associated with
hyperandrogenism, insulin resistance, obesity, dyslipidemia, and decreased ovarian
reserve in PCOS patients. This review summarizes the effects of BPA on PCOS in
terms of ovarian function, glucose and lipid metabolism, and inflammatory
response, so as to provide theoretical basis for clinical intervention and prevention
of BPA in the development of PCOS.

[ Key words ] Polycystic ovary syndrome; Receptors, estrogen; Insulin
resistance; Obesity; Bisphenol A
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Research progress on the mechanism of lactic acid regulation in the decidual
microenvironment
Gao Na, Dou Zhen, Zhao Xiaoli, Xia Tian
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[Abstract] During decidualization, lactic acid is produced and accumulated
in large amounts, becoming a prominent feature of the decidual microenvironment.
Lactic acid not only serves as a key product in metabolic pathways, participating in
rapid energy generation and conversion, but also influences cellular functional
states by regulating the acid-base balance of the microenvironment. Furthermore,
as a signaling molecule, lactic acid plays a central role in regulating decidual
immune metabolism, promoting decidual angiogenesis, and facilitating trophoblast
invasion, all of which are crucial for embryo implantation. In recent years, the role

of lactic acid in epigenetics has also gradually emerged, with lactylation



modifications involved in regulating gene expression and maintaining the
homeostasis of the decidual microenvironment. This article will delve into the
specific roles of lactic acid in the decidual microenvironment, aiming to provide
new perspectives and theoretical foundations for the study of pregnancy-related
diseases.

[ Key words ] Lactic acid; Embryo implantation; Lactylation;
Decidualization.
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