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(2] HAR  HBUF ORI T RALHRIN A NS S R, b FE s A B A
& # (recombinant luteinizing hormone, rLH) FIAZaZ AR HEAREZE (human
menopausal gonadotropins, hMG) XHIEYRL R I . ik [l A Z1HR 5853
1 2017 451 H 22 2020 4F 1 J3 33 [a] 1 5 BEAOR 27 55 — i Js B e A B = 2 v T %
A A1 52 K /90 B SR PN SRS PR ST -RERR RS RS (i vitro fertilization/intracytoplasmic
sperm injection and embryo transfer, IVF/ICSI-ET) BhZ2 3R A ORI 3K 77 R HE
YU BE IR IRBERE . A9 NDP SLThREIEH . (RHRIN R 418 S L) 858 2 336 14, AR
WA E I LH SEEZ5%, 08 hMG 41 (1558 651> A rlH 4 (778 f5i) o ELEe
YR IFEARAAE S (R HFIN BRI PRAN S206 S 805 « BT EE IR R R S ik RV R F8 A8 A
WIREEIRES . 8 logistic BT ERANFIRT LH W&k 250005 51 5108 S5 83 R
USRI 458 WALBE IR . AR AR5 5 oe 51
Reditn 2 R TLLET# 2 X (3 P>0.05) . hMG A Il E  (follicle-stimulating
hormone, FSH) PEHRTE [ (12.22+2.29) d] a7l [ (2088.98+628.24)
Ul & rltHA [ (11.89+237) d, A=0.001; (1866.90+602.65) U, P<0.001]
BEE. MG A LH B R a [ (7.40+3.52) d]FEFE[ (537.30+484.49)
Ul B rlH 4 [ (5.67+3.78) d. (498.10+472.04) U, ¥ P<0.001] EEF&.
hMG 411 LH /KPR MR & (gonadotropin, Gn) JEzhH [ (0.78+0.77) U/L]
B 6 K [ (0.812049 U/L] ¥mT rlH 4H [ (0.67+0.32) U/L, P<0.007;
(0.71£033) U/L, P=0002] , 1B AL BRI ZE Chuman chorionic
gonadotropin, hCG) ¥EH H WA ZIE 1 LH /KFZERTLHE 12 L (P=0.303) .
hCG yEH H hMG A —EE/KF [ (8 377.14+7 000.63) pmol/L] FIZAREKF
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Effects of different exogenous LH activity drugs on pregnancy outcomes in
patients with suboptimal ovarian response: a retrospective cohort study
Wang Lin, Wang Jing, Gao Yan, Li Mei, Ni Lili, Liu Jiayin, Diao Feiyang
Reproductive Medicine Center of the First Affiliated Hospital, Nanjing Medical
University, Nanjing 210029, China
Corresponding author: Diao Feiyang, Email: phenix y@163.com, Tel: +86-25-
68302333

[ Abstract] Objective To evaluate the effects of recombinant luteinizing
hormone (rLH) and human menopausal gonadotropins (hMG) supplementation on
pregnancy outcomes for suboptimal ovarian responders undergoing follicular phase
long protocol. Methods The data of infertile patients who underwent in vitro
fertilization/intracytoplasmic sperm injection and embryo transfer (IVF/ICSI-ET)
for the first time with follicular phase long protocol from January 2017 to January
2020 in Reproductive Medicine Center of the First Affiliated Hospital of Nanjing
Medical University Hospital were retrospectively cohort analyzed. Totally 2 336
patients with normal ovarian reserve were included in the study with suboptimal
ovarian response to ovarian stimulation. According to the different exogenous LH
supplementation, they were divided into hMG group (n=1 558) and rLH group
(n=778). The clinical features and effects of ovulation induction were compared
between the two groups and reproductive outcomes were compared in both fresh
embryo transfer cycles and subsequent frozen-thawed embryo transfer (FET) cycles.
Logistic regression analysis were performed to explore the relationship between
different LH activity drugs supplementation and the cumulative live birth rate of
suboptimal ovarian responders. Results The basic characteristics such as age,
infertility type and diagnosis, body mass index and biomarkers of ovarian reserve
were comparable between the two groups (all P>0.05). Total dosage [(2
088.98+628.24) U] and duration [(12.22+2.29) d] of FSH used in the hMG group
were significantly higher than those in the rLH group [(1 866.90+602.65) U, P<0.001;



(11.89+2.37) d, P=0.001]. Total dosage [(537.30+484.49) U] and duration
[(7.40+3.52) d] of LH used in the hMG group were significantly higher than those in
the rLH group [(498.10+472.04) U, (5.67%3.78) d, P<0.001]. The serum LH levels on
the first day [(0.78+0.77) U/L] and the sixth day [(0.81+0.49) U/L] of gonadotropin
stimulation in the hMG group were higher than those in the rLH group [(0.67+0.32)
U/L, P<0.001; (0.71+0.33) U/L, P=0.002]. However, the serum LH level was
comparable on the trigger day between the two groups without significant difference
(P=0.303). The levels of serum estrodiol [(8 377.14+7 000.63) pmol/L] and
progesterone [(3.84+2.18) nmol/L] on the trigger day were significantly higher in
the hMG group than in the rLH group [(7 644.91+5 145.64) pmol/L, P=0.009;
(3.14+1.80) ng/L, P<0.001]. The pregnancy outcomes including clinical pregnancy
rates, abortion rates and live birth rates were comparable between the two groups
in fresh embryo transfer cycles and the subsequent FET cycles (all P>0.05). The
cumulative pregnancy rate (CPR) [89.46% (696/778)] and the cumulative live birth
rate (CLBR) [78.02% (607/778)] in the rLH group were significantly higher than
those in the hMG group [84.60% (1 318/1 558), P=0.001; 72.98% (1 137/1 558),
P=0.008]. Multivariate logistic regression analysis showed that age was a risk factor
for CLBR (OR=0.930, 95% CI: 0.906-0.955, P<0.001) and antral follicle count
(OR=1.029, 95% CI: 1.005-1.054, P=0.018), total number of oocytes retrieved
(OR=1.064, 95% CI: 1.029-1.100, P<0.001), the number of embryos transferred
(OR=1.714, 95% CI: 1.293-2.272, P<0.001), the stage of embryos transferred
(OR=1.567, 95% CI: 1.243-1.975, P<0.001), endometrial thickness on transfer day
(OR=1.122,95% CI: 1.077-1.170, P<0.001) and rLH supplementation (OR=1.348, 95%
C:11.101-1.651, P=0.004) were protective factors for CLBR of suboptimal
responders. Conclusion For suboptimal ovarian responders with normal ovarian
reserve, rLH supplementation may achieve a higher CLBR than hMG
supplementation in follicular phase long protocol.

[ Key words ] Suboptimal ovarian response; Recombinant luteinizing
hormone; Human menopausal gonadotropins; Follicular phase long protocol;
Cumulative live birth rate

Fund program: National Key Research and Development Program of China
(2021YFC2700605, 2022YFC2702500); National Natural Science Foundation of
China (81730041, 81401267); Jiangsu Provincial Science and Technology
Department Project (BL2012009)
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Influence of the number of previous spontaneous abortions on the pregnancy
outcome of patients undergoing IVF/ICSI-ET
Fan Jingjing, Yuan Fang, Cheng Tiantian, Zhao Hua, Zhang Cuilian, He Qiaohua
Reproductive Center, Henan Provincial People's Hospital, People's Hospital of Henan
University, People's Hospital of Zhengzhou University, Zhengzhou 450003, China
Corresponding author: He Qiaohua, Email: hqhuaaaa@126.com, Tel: +86-371-
65580857

[ Abstract ] Objective To explore the effect of previous different
spontaneous abortion times on pregnancy outcomes of patients with the first in vitro
fertilization/intracytoplasmic sperm injection and embryo transfer (IVF/ICSI-ET).
Methods A retrospective cohort study was performed on the clinical data of
patients with the first IVF/ICSI-ET in the Reproductive Center of Henan Provincial
People's Hospital from January 1, 2010 to December 31, 2018. A total of 12 912
patients were included. According to the number of previous spontaneous abortions,
the patients were divided into four groups: zero time group (n=10 948), 1 time group
(n=1 506), 2 times group (n=345) and >3 times group (n=113). The basic data of
patients and pregnancy outcomes after assisted pregnancy were compared among
the four groups, and the influence of the number of previous spontaneous abortions
on pregnancy outcomes of IVF/ICSI-ET patients was investigated by univariate and
categorical multivariate logistic regression analysis. Results Univariate logistic
regression analysis showed that age, infertility duration, previous spontaneous
abortion times, endometrial thickness, the numbers of embryos transferred and
high-quality embryos transferred were all influencing factors of implantation rate,
pregnancy rate, early spontaneous abortion rate and live birth rate (all P<0.001,
except for the influence of endometrial thickness on early spontaneous abortion rate
P=0.002). The types of embryo transferred, follicle-stimulating hormone (FSH) level,
luteinizing hormone (LH) level, LH/FSH, and anti-Miillerian hormone (AMH) level all
had effects on the implantation rate, the pregnancy rate, and the live birth rate (all
P<0.001, except for the effect of AMH on the live birth rate P=0.002). Body mass
index (BMI) was the influencing factor of early spontaneous abortion rate and live
birth rate (P=0.006, P=0.002). After adjusting for confounding factors, multiple
regression analysis showed that with zero time group as the reference group, the
implantation rate of >3 times group (OR=0.63, 95% CI: 0.42-0.94, P=0.025) was
significantly decreased; the early spontaneous abortion rate was significantly
increased in 1 time group (OR=1.56, 95% CI: 1.27-1.93, P<0.001), 2 times group
(OR=2.28,95% CI:1.61-3.23, P<0.001), and >3 times group (OR=3.32,95% CI: 1.89—
5.82, P<0.001); the live birth rate was significantly reduced in 1 time group (OR=0.80,
95% CI: 0.71-0.91, P<0.001), 2 times group (OR=0.66, 95% CI: 0.52-0.84, P<0.001)
and >3 times group (OR=0.45, 95% CI: 0.29-0.67, P<0.001). Conclusion The
number of previous early spontaneous abortions is an independent factor affecting

the implantation rate, the early spontaneous abortion rate and the live birth rate for



patients undergoing IVF/ICSI-ET. With the increase of the number of previous early
spontaneous abortions, the implantation rate and the live birth rate after IVF/ICSI
were gradually decreased, and the risk of early spontaneous abortion gradually
increased.

[Key words] Abortion, spontaneous; Fertilization in vitro; Spontaneous
abortion rate; Pregnancy outcomes

Fund program: Key Science and Technology Project of Henan Province
(182102310134)

DOI: 10.3760/cma,j.cn101441-20230106-00014
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Effect of inactive tuberculosis on pregnancy outcome of IVF /ICSI-ET in infertile
patients
Li Qi, Bu Zhiqin, Yang Ziyao, Hu Linli
Reproduction and Genetics Hospital of the First Affiliated Hospital of Zhengzhou
University, Zhengzhou 450052, China
Corresponding author: Hu Linli, Email: hulinli1999@163.com, Tel: +86-371-67967167
[ Abstract] Objective To explore the effect of inactive tuberculosis on
the assisted reproductive outcome of the first in vitro fertilization
(IVF)/intracytoplasmic sperm injection (ICSI) and embryo transfer (ET) in infertile
patients. Methods A retrospective cohort study was conducted to analyze the data
of 15 412 infertile patients who underwent the first fresh-cycle embryo transfer in
the Reproductive and Genetics Hospital of the First Affiliated Hospital of Zhengzhou
University from January 2011 to December 2021. They were divided into inactive
tuberculosis group (635 cases) and control group (1 270 cases) according to the
ratio of 1 . 2 by propensity score matching (PSM). The inactive tuberculosis group
was divided into three subgroups: tuberculosis (group A, 378 cases), pelvic
tuberculosis (group B, 214 cases) and other tuberculosis (group C, 43 cases)
according to the location. The inactive tuberculosis group was also divided into the
treatment subgroup (377 cases) and the non-treatment subgroup (258 cases)
according to whether they had undergone treatment. The assisted reproductive
outcomes were compared and the influencing factors were analyzed. Results After
PSM, the difference of the baseline data between the inactive tuberculosis group and
control group was not statistically significant (all P>0.05). The fertilization rate [65.2%
(5207/7 991)] of patients in the inactive tuberculosis group was significantly higher
than that of control group [63.7% (9 889/15 524), P=0.027], but the implantation
rate [41.9% (483/1 152)], the clinical pregnancy rate [58.4% (371/635) ] and the



live birth rate [46.5% (295/635)] were significantly lower than those of control
group [48.8% (1112/2 279), P<0.001; 67.2% (853/1 270), P<0.001; 57.9% (735/1
270), P<0.001], and the miscarriage rate [20.5% (76/371)] was significantly higher
than that of control group [13.8% (118/853), P=0.003], and the endometrium
thickness [(11.8£2.6) mm] was thinner than that of control group [(12.5£3.9) mm,
P<0.001]. For subgroup analysis, the high-quality embryo rate in group B [62.3% (1
111/1 784)] was significantly lower than that in group A [66.5% (2 027/3 048),
P=0.007] and control group [65.9% (6 516/9 889), P=0.007], and the difference was
statistically significant. The implantation rate [46.6% (318/682)], the clinical
pregnancy rate [64.5% (243/377)] and the live birth rate [51.7% (195/377)] in the
treatment group were higher than those in the non-treatment group [35.1%
(165/470),P<0.001;49.6% (128/258),P<0.001;38.8% (100/258),P,=0.001]. In
addition, logistic regression showed that inactive tuberculosis was an independent
risk factor for clinical pregnancy, live birth, and miscarriage (OR=0.71, 95% CI: 0.58-
0.87, P=0.002; OR=0.65, 95% CI: 0.54-0.80, P<0.001; OR=1.58, 95% CI: 1.15-2.19,
P=0.045). Conclusion Inactive tuberculosis is an independent risk factor for
adverse assisted reproductive outcomes. Compared with non-tuberculosis infertile
patients, the pregnancy outcomes of inactive tuberculosis infertile patients who
received IVF/ICSI-ET for the first time are poorer, especially the patients with pelvic
tuberculosis in the past. Regular anti-tuberculosis treatment for tuberculosis
patients can help to improve pregnancy outcomes.

[Key words] Infertility; Fertilization in vitro; Embryo transfer; Inactive
tuberculosis
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Multivariate analysis and prediction model establishment of intrauterine
insemination pregnancy outcomes
Geng Jiaxuan, Xu Jianing, Yu Lan, Zhang Cuilian, Zhang Shaodi
Reproductive Center of Henan Provincial People's Hospital, Zhengzhou University
People's Hospital, Zhengzhou 450003, China
Corresponding author: Zhang Shaodi, Email: zhangshaodi@126.com, Tel: +86-
15838067326

[ Abstract ] Objective To explore the related factors affecting the
pregnancy outcomes of intrauterine insemination and to establish a predictive
model. Methods The clinical data of 2 035 cycles of artificial insemination by
husband sperm in Reproductive Center of Henan Provincial People's Hospital from
January 2017 to December 2020 were retrospectively analyzed. According to the
treatment time, they were divided into training sets (75%, n=1 526) and validation
sets (25%, n=509). Univariate analysis and multivariate logistic regression were
used to analyze the related factors affecting the clinical pregnancy rate, and a
predictive model of clinical pregnancy rate was established according to the results
of multivariate logistic regression analysis. Results Univariate and multivariate
logistic regression analysis showed that pregnancy rate of women aged >37 years
decreased (OR=0.48, 95% CI: 0.22-1.06, P=0.071), the pregnancy rate decreased
with the decrease of anti-Miillreian hormone (AMH, OR=1.05, 95% CI: 1.01-1.09,
P=0.028), the clinical pregnancy rate of infertility duration >5 years decreased
(OR=0.61, 95% CI: 0.38-0.97, P=0.037), the clinical pregnancy rate was high in the



stimulation cycle (OR=1.64, 95% CI: 1.18-2.27, P=0.003). Based on the above four
influencing factors, the nomogram prediction model was established, and an area
under the curve (AUC) was 0.62, and the model prediction ability was moderate.
Conclusion The clinical pregnancy rate was higher in women with maternal age
<37 years, high level of AMH, infertility duration <5 years and ovulation induction.
The established prediction model can predict the clinical pregnancy probability of
patients and can be used as a reference for clinicians.

[Keywords] Insemination, artificial; Clinical pregnancy rate; Age; Infertility
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Study on the relationship between vitamin D level and ovarian blood flow and

ovarian reserve function

Shen Huimin, Gong Pidong, Wang Chao, Wang Ruijing, Liu Yu, Wang Yaxin, Zhang

Yanhui, Liu Meimei

Department of Obstetrics and Gynecology, the Second Affiliated Hospital of Harbin

Medical University, Harbin 150000, China

Corresponding author: Liu Meimei, Email: mm7723@163.com, Tel: +86-13936161507
[Abstract] Objective Toanalyze the correlation between serum vitamin

D level and ovarian artery blood flow index and ovarian reserve function in women.

Methods A retrospective cohort study was conducted. Women aged from 18 to 40

years who were admitted to the Department of Obstetrics and Gynecology of the
Second Affiliated Hospital of Harbin Medical University from September 2020 to
November 2021 and had regular sexual life were selected as subjects. The data of
age, height and weight were collected. And the indexes of vitamin D, anti-Miillerian
hormone (AMH), luteinizing hormone and follicle-stimulating hormone were
detected in the laboratory. Color Doppler ultrasound was used to measure antral
follicle count and bilateral ovarian interstitial artery blood stream resistance index
(RI) and plusatility index (PI) in early follicular phase. Multiple linear regression was
used to analyze the related factors of serum vitamin D level. Results A total of 218
women were included in the study, including 137 cases of vitamin D deficiency,
accounting for 62.8%, 39 cases of vitamin D insufficiency, accounting for 17.9%, 42
cases of normal vitamin D, accounting for 19.3%. Multiple linear regression analysis
showed that there was a negative correlation between serum vitamin D level and
ovarian blood flow (P=0.024), but no correlation with other indexes (all P>0.05).
Conclusion Serum vitamin D level affected ovarian interstitial artery blood flow
RI to some extent, but had no significant correlation with ovarian interstitial artery
blood flow PI, serum AMH level and other indexes related to ovarian reserve function.

[Key words] Vitamin D; Hemodynamics; Ovarian reserve; Anti-Miillerian
hormone
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() HIY HFMIILLZHE (Lycium barbarum polysaccharides, LBP) %
L BB PR I 175 3 1) DK B AR TR BRI IO AE 40 A FOO A L B S T T e
(extracellular-signal-regulated kinase, ERK)/#%H F E2 #2¢H F 2(nuclear factor
erythroid 2-related factor 2, Nrf2) -$1 %4k B 74 (antioxidant response element,
ARE) {55 @B AU, T B SD MEME R BAZTHENLBENLE BB L2 A E
XFHRZE . ARV, LBP IGRIEAL. LBP mysf Al f B Xt B4, BRSO HE A AR 3L
RYJNCHRGRIET T, RN PIEEAA2S, 2 B BRI AT DASE AR AR A 1
K, LBP K. m7flE 25507 LA 100 mg/kg. 200 mg/kg LBP, K 1k, BAME
XFHRZEF LA 10 mg/kg 4E2E 3K B, FAR 1R, 14 d JEAb%E. THES4RR RS
SEIEARAREG A IS L SRR ERERREBER RS (acid phosphatase, ACP) .+ B
PEWEERRE (alkaline phosphatase, AKP) . HLERWLENE (lactate dehydrogenase,
LDHD &ri: HE e Ma R i 2 AR, Al 22 ALH 23 i U S g
(superoxide dismutase, SOD) « A (malondialdehyde, MDA) ##&; TUNEL
e ta M K RSB AL N HIIE T3 s Western blotting Kk 5 2 ALH 4L Bax.
Bcl-2 J% ERK/Nrf2-ARE il (15RIE . 4559 LBP Ik = Al A PR A% HE4H 58k
JE#S 4% [ (0.39£0.04) %. (0.47+0.05) %. (0.62+0.05) %] FHSE #3550
[ (0.08+0.01) %. (0.11x0.01) %. (0.14£0.02) %] ¥JLLARIZH [ (0.33+0.03) %,
(0.05+0.01) %] i (¥ P<0.001) , ACP [ (122.13+5.39) U/g. (115.37+4.45)
U/g. (109.74+4.73) U/g] . LDH & & [ (260.43+15.18) U/g. (245.17+8.13)
U/g~ (236.19+£10.23) U/g] syLEA2E [ (129.98+6.17) U/g. (279.89+18.41)
U/g M (33 P<0.001) , AKP &g [ (224.41£11.69) U/g. (247.59+12.17) U/g-
(266.74+13.78) U/g] « SOD #&M: [ (3.1120.12) U+ mg/&EHA. (4.05+0.14)
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BHAE. (10.39+122) nmol * mg/&EH. (5.25+0.47) nmol » mg/EH ] ¥R
B[ (1836+1.99) nmol - mg/& ] M (39 P<0.001) . % HANHLM T H4s
BRZEAR (¥ P<0.001) , HE LBP FIEMKMIE (8 P<0.001) o FBIH KR AN
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Study on the mechanism of Lycium barbarum polysaccharide on reproductive
toxicity induced by sevoflurane anesthesia in male rats based on ERK/Nrf2-
ARE pathway
Sun Yingl, Liu Zhuang?, Wang Xuenan?
1 Department of Anesthesiology, Affiliated Hospital of Jining Medical University, Jining
272002, China; 2 Reproductive Medicine Department, Affiliated Hospital of Jining
Medical University, Jining 272002, China
Corresponding author: Sun Ying, Email: syjyfy2021@163.com

[ Abstract ] Objective To explore the effect of Lycium barbarum
polysaccharide (LBP) on sevoflurane anesthesia-induced reproductive toxicity in
male rats, and to analyze its effect on extracellular signal-regulated kinase
(ERK)/nuclear factor E2-related factor 2 (Nrf2)-antioxidant response element (ARE)
signaling pathway. Methods SD male rats were randomly divided into blank
control group, model group, low-dose LBP group, high-dose LBP group and positive
control group. Except for the blank control group, the rest were induced by
sevoflurane anesthesia and administered by intraperitoneal injection at the same
time. The model group was given equal volume of normal saline; the LBP low- and
high-dose groups were given 100 mg/kg and 200 mg/kg LBP, once a day,
respectively. The positive control group was given 10 mg/kg vitamin E, once every
other day. After 14 d of the experiment, all rats were sacrificed. The organ indexes of
testis and epididymis of rats in each group were calculated. The contents of testis
tissue marker enzymes acid phosphatase (ACP), alkaline phosphatase (AKP) and
lactate dehydrogenase (LDH) were detected. HE staining was used to observe the
testicular tissue disease of rats. The contents of superoxide dismutase (SOD) and
malondialdehyde (MDA) in testis tissue were detected. TUNEL staining was used to
observe the apoptosis rate of rat testis tissue. Western blotting was used to detect
Bax, Bcl-2 and ERK/Nrf2-ARE pathway protein expression level. Results In the
low-dose and high-dose LBP groups and positive control group, the testicles
[(0.39£0.04)%, (0.47+0.05)%, (0.62+0.05)%] and epididymal organ index
[(0.08+0.01)%, (0.11£0.01)%, (0.14£0.02)%] were higher than those of the model
group [(0.33%£0.03)%, (0.05+0.01)%, all P<0.001], ACP [(122.13%£5.39) U/g,
(115.37+4.45) U/g, (109.74+4.73) U/g] and LDH content [(260.43+15.18) U/g,
(245.17+8.13) U/g, (236.19+10.23) U/g] were lower than those in the model group



[(129.98+6.17) U/g, (279.89+18.41) U/g, all P<0.001], the AKP content
[(224.41+11.69) U/g, (247.59+12.17) U/g, (266.74+£13.78) U/g] and SOD activity
[(3.11£0.12) U-mg/protein, (4.05+0.14) U-mg/protein, (4.78+0.15) U-mg/protein]
were higher than those in the model group [(200.48+10.48) U/g, (2.02+0.09)
U-mg/protein, all P<0.001], MDA content [(14.86+1.41) nmol-mg/protein,
(10.39+1.22) nmol-mg/protein, (5.25+0.47) nmol-mg/protein] was lower than that
in the model group [(18.36+1.99) nmol-mg/protein, all P<0.001], the apoptosis rate
of testicular cells was relatively low (all P<0.001) and showed a LBP dose-dependent
relationship (all P<0.001). The seminiferous tubule of the model group became
thinner, and spermatid were significantly reduced, and only a small amount of
spermatogonium remained in some seminiferous tubules. After administration, the
structure of seminiferous tubule in the low- and high-dose LBP groups and the
positive control group was relatively complete, and spermatid at all levels were
arranged in order, the number increased, and vacuoles decreased. The levels of Bcl-
2, p-ERK1/2, Nrf2, HO-1, and NQO1 proteins in the testicular tissue of the model
group were higher than those of the blank control group, while the levels of Bax
protein were lower than those of the blank control group (all P<0.05), the protein
levels of Bcl-2, p-ERK1/2, Nrf2, HO-1, and NQO1 in the low- and high-dose LBP
groups were higher than those in the model group, while the protein levels of Bax
were lower than that in the model group (all P<0.05), and showed a LBP dose-
dependent (all P<0.05). Conclusion LBP has an antagonistic effect on sevoflurane
anesthesia-induced reproductive toxicity in male rats, which may be related to the
inhibition of ERK/Nrf2-ARE pathway.

[Key words] Lycium barbarum polysaccharide; Sevoflurane; Anesthesia
induction; Reproductive toxicity; Testis; Apoptosis
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Methodological study on in vitro release of etonogestrel/ethinyl estradiol
compound vaginal ring
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[ Abstract ] Objective To develop an etonogestrel (ENG)/ethinyl
estradiol (EE) compound vaginal ring with good sustained-release properties,
studying its in vitro release assay methodology, and establishing an accelerated
release method with good correlation with real-time release methods. Methods
Ethylene-vinyl acetate copolymer (EVA) was used as the matrix to prepare ENG/EE
compound vaginal ring by hot melt extrusion method, and an in vitro real-time
release assay method and an accelerated release assay method based on shake flask
method were established. The in vitro release behavior and release mechanism of
ENG/EE compound vaginal ring were investigated, and the correlation between real-
timerelease and accelerated release over time was analyzed. Results The obtained
vaginal ring had a round appearance and a smooth surface, and the drug was slowly
released under the optimal real-time release conditions in vitro (release medium:
200 mL of pure water, shaking at 60 r/min in a constant temperature water bath
shaker at 37 C), and the cumulative release of ENG and EE on the 21st day were
54.39% and 46.80%, respectively. The correlation coefficients of drug release and its
mechanism under the optimized in vitro accelerated conditions (release medium:
200 mL of 0.6% sodium dodecyl sulfate aqueous solution, shaking at 60 r/min at
55 “C) with the results under real-time release conditions were all greater than 0.99.
Conclusion The ENG/EE compound vaginal ring obtained in this study has a
significant in vitro sustained-release effect, and the established accelerated release
conditions have a good correlation with real-time release conditions, which can
provide a useful reference for the quality evaluation research of such vaginal ring
products and the formulation of guidelines for in vitro release research methods.

[ Key words ] Etonogestrel; Ethinyl estradiol; Waginal ring; Real-time
release; Accelerated release; Correlation
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[FHE1 H WA KEE (growth hormone, GH) Fiifyr 76 U0 Sk &
DB E N LR Ab 2 HE /N MR ks TR S - IR B Cin vitro
fertilization/intracytoplasmic sperm injection and embryo transfer, IVF/ICSI-ET)
TR J5d: KA RIBERA SR 58, 43 B 2018 41 10 & 2019 4 10 JIRIEAL
R SR G AER E 0 e52 IVF/ICSI-ET BhZ2, ATHEPUF 5 S il op S50
¥ (controlled ovarian stimulation, COS) , HIETF I FEAFriE 3 415 4 50
fili & DI REAR T B IR okt RS B =5 R GH BUiRT, 704 GH 4H(n=103)
FexHHRAL (n=197) o GH ZURHNATHEZ 2 U/d GH B2 Fidst 4 J, (R HRGRI a7
BN 4 U/d, ke AZERMLE, STRRARMER GH, 487 LB 1l R4S
Je B5R WITER . ANEER L AR ERE (body massindex, BMD . Hit#)
B (anti-Mullerian hormone, AMH) . &7l U031 %1 (antral follicle count,
AFC) . FEREOIEAIEER (follicle-stimulating hormone, FSH) 4HIA] ELi 2 53970
GuitFE X (¥ P>0.05) . RPEREER (gonadotropin, Gn) {ffIRTH. Gn A& .
NBEBBEEREZ (human chorionic hormone, hCG) VES HME Bk P KT
PR L) 22 S e ge it 2 L (38 P>0.05) o GH AR GREC S nf REZELAR LL 22
REGIFREN (P>0.05) o GHAMFFAMEE [ (2.62+2.4D) ] B&F&T
SPHRAE [ (1511560 M1, ZERASFE L (P<0.00D . GH 4 56 A Hiff2
TR, St BEZE 106 ANBriE Rt A 1, WA H 7= N IEJEL R . R AR i 4 )
ZERWTL L (B P>0.05) o GH 41555 HR4L Tt RS AE A e PR AT AR R . Ik
PR EFREFH TG R (B A>005) o i RHEINET 4 FIJTHE GH i
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Effect of growth hormone pretreatment on IVF/ICSI-ET assisted pregnancy
outcomes in patients with poor ovarian reserve
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[ Abstract] Objective To investigate the effect of growth hormone (GH)
pretreatment on in vitro fertilization/intracytoplasmic sperm injection and embryo
transfer (IVF/ICSI-ET) in women with poor ovarian reserve. Methods A
retrospective cohort study was conducted to analyze the clinical data of women who
underwent IVF/ICSI-ET with gonadotropin-releasing hormone (GnRH) antagonist
protocol in Reproductive Medicine Center of Peking University Third Hospital from
October 2018 to October 2019. Patients with poor ovarian reserve belong POSEIDON
group 3 or POSEIDON group 4 were included as the research objects and were
divided into GH group (n=103) and control group (n=197) by pretreated with GH or
not. GH group received 2 U/d subcutaneous injection of GH for 4 weeks before
ovulation induction, and the dosage was adjusted to 4 U/d until the trigger day
during ovulation induction. GH was not used in control group. The clinical outcomes
of the two groups were analyzed and compared. Results There were no significant
differences in general condition between GH group and control group including age,
infertility duration, body mass index (BMI), anti-Miillerian hormone (AMH), basal
follicle-stimulating hormone (FSH) and antral follicle count (AFC, all P>0.05). No
significant differences were found in the duration of gonadotropin (Gn) used, total
dosage of Gn used, estrogen levels and the endometrial thickness on human
chorionic hormone (hCG) injection day between the two groups (all P>0.05).
Furthermore, no statistically significant difference was found in the number of
oocytes retrieved between GH group and control group (P>0.05). The number of
available embryos in GH group (2.62+2.41) was significantly higher than that in
control group (1.51+1.56, P<0.001). There were 56 fresh embyo transfer cycles in
GH group and 106 fresh embyo transfer cycles in control group. There were no
statistically significant differences in endometrial thickness on fresh embyo transfer
day and the number of embryos transferred between GH group and control group
(all P>0.05). No statistically significant differences were found in clinical pregnancy
rate, miscarriage rate and live delivery rate after fresh embyo transferred between
the two groups (all P>0.05). Conclusion GH pretreatment for 4 weeks before
controlled ovarian sitmulation and continued use till the trigger day may improve
number of the available embryos in poor ovarian reserve patients with GnRH
antagonist.

[Key words] Growth hormone; Reproductive technology, assisted; Poor
ovarian reserve; Poor ovarian response; POSEIDON criteria
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2] B 5 RNEOEE " AR RN R G T A% 244 I Cnon-
invasive preimplantation genetic testing, ni-PGT) FFIH&IIALAE. Tk KAHATHE
PR T i, X 2021 4 3 H & 2022 4E 6 H MR HHE T I i o0 B2 B A A
HH L AT IR IR RN B SIE 8 A5 A 38 % 22 KDl Cpreimplantation genetic testing for
aneuploidy, PGT-A) B# MM BT SMILFR Z M (trophectoderm,  TE) ik,
[FIF IS SEFE AR 7R (spent culture medium, SCM) o R#E SCM W8 752 1A
A, sNEEERRS CRIRIBREL” o EEEB AR 705 ni-PGT RIS 4,5
R5 PGT-A R E A &5  ABFFIEE 36 X RIAK 108 MM, KT TE
TS U SCM, o B BEUEYE 59 il “JERTEUREE” 49 Bl E BRI L
JR R P 14 28R TR Carea under curve, AUC, 0.628) /T SR BURE7%: 7(0.785)
g5t CRIREE” SRR PRI R AR T BRI RV E A
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Efficiency of "short time sampling” in noninvasive preimplantation genetic
testing: a prospective study
Lin Jiao, Xie Bing, Zeng Jianping, Tan Xiaojun, Peng Ke, Zuo Zhenyu, He Yankun, Huang
Xianghong
Reproductive Center, Xiangtan Central Hospital, Xiangtan 411100, China
Corresponding author: Huang Xianghong, Email: hxh1991@126.com, Tel: +86-
18607323666

[ Abstract] Objective To explore the efficiency of "short time sampling”
for noninvasive preimplantation genetic testing (ni-PGT). Methods A prospective
study was conducted. The blastocysts of patients who were treated by
preimplantation genetic testing for aneuploidy (PGT-A) in the Reproductive Center
of Xiangtan Central Hospital from March 2021 to June 2022 were biopsied,

meanwhile the spent culture medium (SCM) were collected. According to the



different sampling methods for SCM, they were divided into two groups, direct
sampling method and "short time sampling". The coincidence rate between ni-PGT
and PGT-A was analyzed and compared statistically. Results Totally 108
blastocysts from 36 couples were biopsied and SCMs were collected, including 59
cases of direct collection and 49 cases of "short time sampling". The area under curve
(AUC) of direct collection method for diagnosing embryo ploidy was lower than that
of "short time sampling" (0.628 vs. 0.785). Conclusion The efficiency of "short time
sampling” in diagnosing embryo ploidy is better than that of direct collection method.

[ Key words ] Non-invasive preimplantation genetic testing;
Preimplantation genetic testing; Short time sampling; Next generation sequencing
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(WY B W ARZEsE R B B st F =R N U Uik
ARIGUEYRES R« R R 3 SRR AR 753 [l 2010 4 1 H % 2020 4
12 18] BRI AN 2R B R MR e AE AL 5 R 3 = B I P B AR B R 2 AT B R
BN T EFE TUURDIBRA R E IGK TR, BB T b e . VR AL
KN B H AL B SARJGEIRIIR R, R IR ROERE L. 458R 3t
AN 212 B, 084, 14, 2 A, JRABIVUR LI 9.4% (20/212)  33.5%

(71/212).51.4%(109/212) 1 5.7%(12/212) , Y1 BEAMIUIRE & 15 85.4%(181/212),
IBRURE B4R <2 cm % 15 79.3% (168/212) 5 VBRI 3= BT T RirBE AN BE 23 51 5
Et 31.6% (67/212) F130.2% (64/212) , BYJIYIRR A 25.9% (55/212) , XKL
5 72.2% (153/212) - ARJGBED7 88 1] (41.5%) BEHULUR, A5 UEYRREEN 8 HEM
BB, KRG THENIEREN 77.2% (68/88) . logistic [ 44T E A 5 &



BUEIR 54 RA K (P<0.001), 115 WURE 702 K/ B H AR Az e % (3 P>0.05);
ARJIEHEYRAEE T, RIS 0 7 E R kA, 501 (5.7%) BERERR
B, b 3 BIREREAN, 1HUREDRGE, 160 RBATENGE. 5 Bl 2 FIRE
A B ERER L, 4 BIEFIAAA 22 KTV E. St AZuEss
RAEF T B R T WU VIR ARG IR 1 N e, g5 A WUR AL E &R/
PTEA 5 A T 4 SR 2RI A, 22 R s TR S 2R A R R S S T
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[ Abstract] Objective To analyze the pregnancy outcome, influencing
factors and pregnancy complications after hysteroscopic submucosal myomectomy
in patients with infertility or recurrent abortion. Methods The clinical data of
patients who underwent hysteroscopic submucosal myomectomy in Center for
Reproductive Medicine, Department of Obstetrics and Gynecology, Peking University
Third Hospital from January 2010 to December 2020 were reviewed. The
relationship between age, myoma classification, size, number and location and
postoperative pregnancy was retrospectively cohort analyzed, and the related
complications during pregnancy were discussed. Results A total of 212 patients
underwent surgery during the study period. The proportions of type 0, type 1, type
2 and mixed submucosal myoma were 9.4% (20/212), 33.5% (71/212), 51.4%
(109/212) and 5.7% (12/212), respectively. Totally 85.4% (181/212) of patients
underwent hysteroscopic resection of a single submucosal myoma, and the size of
submucosal myoma of 79.3% (168/212) patients were <2 cm in diameter.
Submucosal myoma were mainly located in the anterior and posterior wall,
accounted for 31.6% (67/212) and 30.2% (64/212), respectively. Scissors removal
accounted for 25.9% (55/212), and bipolar electroresection accounted for 72.2%
(153/212). Totally 88 patients (41.5%) got pregnancy after hysteroscopic
submucosal myomectomy. The postoperative pregnancy rate showed a downward
trend over time, and the pregnancy rate in the first year after operation was 77.2%
(68/88). Logistic analysis showed that pregnancy was related to age (P<0.001), but
not to the type, size, number and location of submucosal myoma (all P>0.05). Among
the patients with postoperative pregnancy, there was no uterine rupture during
pregnancy and delivery. Five cases (5.7%) had abnormal placental attachment,

including 3 cases of placental implantation, 1 case of placental adhesion and 1 case



of central placenta previa. Among the 5 patients, there were 2 cases with previous
intrauterine adhesion and 4 cases with >2 times of myomectomy. Conclusion The
pregnancy rate of patients with infertility or recurrent abortion after submucosal
myomectomy is the highest within the first year. The location and size of submucosal
myoma should be combined to determine whether contraception and contraception
time after operation. Those with a history of multiple intrauterine surgery may have
abnormal placental attachment during pregnancy.

[Keywords] Hysteroscopy; Myomectomy; Pregnancy; Submucosal myoma;
Placenta accrete
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A 2ot SRR R IR RO, DA B 5 L AR 10 AT R, iR
PRREI B, S5 ARFA L SE R 46 928 il (DU 24 450 i, ki 22 478
B BT, BEEE N 96.09% (46 928/48836) . 1951 44 2005 4 55 4£[A]
AL H SN A SRR IBWT IR AT P A SNEEERY, 78 LLRREE N KM
o, SRR FISE %4 3 i 19571 4E 1 (16.22+0.52) % F1 (15.86+1.24) %381k Ay 2005
SEM) (12.37£115) B0 (12.33+£0.98) %, 4rHIHERAT 3.85 £ 1 3.54 & CFHHR4E
I ABEHT 0.84 N HAN0.77 A~ 1), Al AR I 5 A 5 53 FRH 96 (3 P<0.000
1 s EUEE 5 SNSRI, DURMZE AR AR 1951 4 1955 4
(15.54+1.45) B H1 (15.53+£1.48) B340 2001 44 2005 41 (12.41£0.97) %
A (12.47£096) %, 4r5IHRAT 3.13 ¥ F13.06 & CFEE 5 E0 53 3.41 MA
F3.34 /ANHD 5 1ELUEE 10 4470 s 2 eh, BORBRRISE i 124339 B 1951 4F 22 1960
A1 (15.79+0.95) % F1 (15.53+1.33) 544k Jy 2001 4 % 2005 4E 1 (12.41+0.97)
LRI (12.47£0.96) %, 43 HIHERT 3.38 £ 1 3.06 & P4 10 4E4HIHERT 6.76 4
JRT 612 AN+ AHIE HAFEARRDOR S 55 Rt A SV R A R ek, 78
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%2000 4F 10 4E @5y BIEEHAE 15~16 . 14~15 2. 13~14 % 12~13 &5 7F 2001
SEZE 2005 A IIDUBANSE R AR A AW RAETE 1 . 12 % 13 B4
5 26.79% (457/1706) . 73.27% (1250/1706) . 92.85% (1 584/1706) A
23.25% (653/2809) + 62.01% (1742/2809) . 90.14% (2 532/2 809) . 4
W 1951 454 2005 4F 55 4 [A]H A (DU RN 52 71 Ik Lot H 2104 14 35 2 B i 42
AR, IR T80 @TE 8~9 HTFIRTT R S H IS, EWH VIR A
SRR TR AT I AR A .
[csin]  Agvm:  HF&EMKE: 0% bk ASVEE
W HEMEE
REeWH: BHRBEERE T EL I (2013FY110500. 2006FY230400

2003DEB5J047)

Study on the trend of menarche age in Han and Mongolian women born from
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[ Abstract] Objective To study the trend of menarche age in Han and
Mongolian women born from 1951 to 2005 in Mongolian region. Methods A cross-
sectional cluster sampling survey method was adopted, From 2003 to 2019, a
retrospective survey was carried out in three banners/counties in Tongliao region
on the female population of Han and Mongols nationalities aged 16 to 46 and

conducted under standardized survey procedures and quality control standards. The



basic data of menarche age of women born between 1951 and 2005 were obtained.
The changes and rules were analyzed by taking 1 year, 5 years and 10 years as nodes.
Results Totally 46 and conducted under standardized survey procedures and
quality control standards 928 pepole (24 450 Han and 22 478 Mongolian) were
recruited, the survey response rate was 96.09% (46 928/48 836). In one-year-
period analysis, the menarche age gradually decreased from 1951 to 2005. The mean
menarche age of Han and Mongolian women changed from (16.22+0.52) years and
(15.86+1.24) years in 1951 to (12.37£1.15) years and (12.33+0.98) years in 2005,
respectively. The mean menarche age of Han and Mongolian women decreased 3.85
years and 3.54 years. The trend of the mean menarche age's change showed a
significant negative correlation with the years (all P<0.000 1). In five-year-period
analysis, the mean menarche age of Han and Mongolian women changed from
(15.54+1.45) yearsand (15.53%1.48) years from 1951 to 1955 to (12.41+0.97) years
and (12.47+0.96) years from 2001 to 2005, the mean menarche age decreased 3.13
years (3.41 months ahead of schedule every 5 years on average) and 3.06 years (3.34
months ahead of schedule every 5 years on average) in Han and Mongolian women
respectively. In ten-year-period analysis, the mean menarche age of Han and
Mongolian women changed from (15.7940.95) years and (15.53+1.33) years from
1951 to 1960 to (12.41+0.97) years and (12.47+0.96) years from 2001 to 2005, the
mean menarche age decreased 3.38 years (6.76 months ahead of schedule every 10
years on average) and 3.06 years (6.12 months ahead of schedule every 10 years on
average) in Han and Mongolian women respectively. During the 15 years from 1951
to 1965, 1966 to 1970, 1971 to 1990, and 1991 to 2000, they were concentrated at
the ages of 15-16, 14-15, 13-14, and 12-13, respectively. The proportion of women
at 11 years, 12 years and 13 years menarche age were 26.79% (457/1 706), 73.27%
(1250/1706),and 92.85% (1 584/1 706) during 2001—2005 in Han women, while
the proportion were 23.25% (653/2 809), 62.01% (1 742/2 809), and 90.14% (2
532/2 809) in Mongolian women. Conclusion The menarche age decreased in Han
and Mongolian women from 1951 to 2005, and the ethnic groups tended to be the
same. It is recommended to start adolescent education at the age of 8-9 years and
pay attention to the changing pattern of early onset of menarche.

[Key words] Menarche; Adolescent development; Adolescent; Mongolian
nationality; Menarche age; Adolescent education
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Research progress and application of human endometrium organoids
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[Abstract] Endometrium organoids (EOs) are formed three-dimensional
culture by self-organizing stem cells, which is similar to the endometrium in
structure and function. EOs remain the biological characteristics of the original
tissue and maintain gene stability, which are ideal research model to simulate the
physiological structure and function of the endometrium in vitro. With the
development of biotechnology and organoid culture methods, EOs can be used not
only in endometrial development research, butalso in gynecological disease models,
drug screening, personalized diagnosis and treatment, and regenerative medicine. In
order to popularize the EOs for the basic and clinical research, this review
summarizd the research progress and application prospects of EOs.

[ Key words ] Endometrium; Organoids; Three-dimensional culture;
Gynecologic diseases; Drug screening; Personalized medicine; Regenerative
medicine
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Research progress of the influence of energy deficiency on female

reproductive health
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[Abstract] Women need amounts of energy to develop and maintain normal

reproductive function which is not necessary physiological activity for body. When

body is in situation of low energy availability, namely deficient energy intake and (or)

excessive energy expend, the energy redistribution will happen accompanied with



reduced reproduction function. It can manifest as inhibition of hypothalamic-
pituitary-ovary axis to different extents and ovulation dysfunction, menstrual
disturbance and infertility as clinical symptoms. Long term energy deficiency can
result in decrease of body fat, while the adipose tissue play key role in the
relationship between nutrition and reproduction, thus exerting an influence on
menarche initiation and menstrual cycle maintenance. The female athlete triad and
anorexia nervosa are two typical examples of pathological situation under energy
deficiency and low body fat over long term. Now, in order to restore body fat, we
consider decreasing exercise consumption and increasing diet intake to increase
body fat rate as necessary conditions for reproductive rehabilitation. In this review,
we will focus on the influences of energy deficiency and low body fat on female
reproductive health.
[Key words] Energy metabolism; Functional hypothalamic amenorrhea; Reproductive health; Female

athlete triad syndrome; Anorexia nervosa
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Application and research progress of single cell sequencing technology in
reproductive medicine
Ju Wenhanl, Zhao Shuail, Liu Danqil, Lian Fang?
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[Abstract] Inrecentyears, single cell sequencing technology has developed
rapidly. With the advantages of few cells needed, high throughput and high
sensitivity, it has been applied to genome sequencing and transcriptome sequencing
of human tissues and cells to facilitate the research of cell interaction and cell
heterogeneity. Under the influence of the complex factors such as the change of
marriage and childbirth, social and environmental factors, the incidence rate of
infertility has increased year by year. How to protect human fertility has become a
social hot spot. The application of single cell sequencing technology in assisted
reproduction reveals the development, maturation and aging laws of germ cells
more accurately, explains the law of early embryonic development, decrypts the
molecular regulation research mechanism of reproductive diseases from the genetic
level and epigenetic modification. This article reviewed the application progress of
single cell sequencing technology in the field of reproduction, in order to provide a
reference for further exploring the development track, pathological changes, genetic
diagnosis and molecular regulation mechanism of human reproductive system.

[ Key words ] Reproductive medicine; Oocytes; Sperm; Embryonic
development; Single cell sequencing technology
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Effects of vitrification on epigenetic modification and transcriptome of oocytes
Zhang Jul, Liu Yubing?, Ri-cheng Chian?
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University, Shanghai 200072, China
Corresponding author: Liu Yubing, Email: yubingliu@tongji.edu.cn, Tel: +86-
15800385043

[Abstract] Oocyte vitrification has developed as a first-line solution for
female fertility preservation, which is widely used in assisted reproductive
technology. As the basis of embryonic development, oocytes play an important role
in early embryonic development, including epigenetic reprogramming and
maternal-to-zygotic transition (MZT). They deserve the key to individual
development. Oocyte epigenetic modification and transcriptome are very sensitive
to stress induced by vitrification. Vitrification cryopreservation may have adverse
effects on the epigenetic modification and transcriptome of oocytes as a strong
external stimulus. Through the paper, we mainly reviewed the effects of vitrification
on epigenetic modification and transcriptome of oocytes, hoping to provide a

theoretical basis for the optimization and improvement of vitrification technology.
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Research progress of miRNA in immune regulation of embryo implantation
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[Abstract] Embryoimplantation is the initial stage of the gestation process
where the blastocyst must adhere to and invade the receptive endometrium in order
to receive oxygen and nutrients; but the fetus is a semi-allogeneic graft that will
inevitably be immunologically rejected by the mother once it enters the uterus,
therefore, establishing and maintaining maternal-fetal immune tolerance is essential
for a successful implantation. MicroRNAs (miRNAs) are a class of endogenous non-
coding RNAs, and involved in numerous physiological and pathological activities in
the body by regulating the post-transcriptional expression of target genes. A large
number of studies have confirmed that miRNAs have an important role in embryo
implantation and also regulate the maternal immune system, which is involved in
pregnancy complications by modulating immune cells and immune molecules when
miRNAs are dysregulated in expression. In addition, immune tolerance at the
maternal-fetal interface plays a crucial role in implantation. This paper reviews the
progress of research on the immune regulation of miRNAs in the process of embryo
implantation.

[ Key words ] MicroRNAs; Embryo implantation; Killer cell, natural;
Macrophages; T-lymphocytes; Major histocompatibility complex; Pregnancy
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Progress on depression and anxiety in polycystic ovary syndrome: impact of
clinical and metabolic phenotypes and long-term complications
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[Abstract] Polycystic ovary syndrome (PCOS) is a common reproductive
endocrine disorder in women of childbearing age. Patients with PCOS are more likely
to have psychological disorders such as anxiety and depression.In recent years,
researchers have explored the link between PCOS and depression and anxiety. The
biochemical changes and psychological stress experienced by PCOS patients caused
by different clinical and metabolic phenotypes and long-term complications may
account for the high levels of depression and anxiety experienced by women with
PCOS risk. The purpose of this review was to summarize the present findings on
PCOS phenotype and long-term complications related to depression and anxiety, to
clarify the factors that may contribute to depression and anxiety, and to formulate
future study directions and clinical practice.

[Keywords] Polycystic ovary syndrome; Depression; Anxiety; Phenotype;
Complications
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