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Generation and application of androgenetic haploid embryonic stem cells
Liu Xinyu, Li Jinsong
CAS Center for Excellence in Molecular Cell Science, Shanghai Institute of Biochemistry
and Cell Biology, Chinese Academy of Sciences, Shanghai 200031, China
Corresponding author: Li Jinsong, Email: jsli@sibcb.ac.cn, Tel: +86-21-54921422
[Abstract] Mouse androgenic haploid embryonic stem cells (AG-haESCs)
only have one set of chromosomes originated from sperm. Same as diploid
embryonic stem cell, AG-haESCs have the ability to self-renew and differentiate into
different cell types from three embryonic layers. Also, they can be cultured stably in
vitro for a long time. They are able to be used to replace spermatids for injecting into
oocytes to produce semi-cloned mice. Because they have both characters of stem

cells and sperm, they are also known as "artificial sperm" or sperm-like stem cells.



Combining with new gene editing technologies such as CRISPR-Cas9 (clustered
regularly interspaced short palindromic repeats/CRISPR-associated protein 9), AG-
haESCs can be used to edit gene at both cellular and organismal levels with high
efficiency, accuracy, and throughput, providing powerful tools for the study of gene
functions. Here, we review the establishment of AG-haESCs and their applications in
imprinted gene function research, genetic screening, human disease modeling and
genome tagging project.

[Key words] Androgenetic haploid embryonic stem cells; CRISPR-Cas9;

Gene editing; Genetic screening; Sperm-like stem cells
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[HEY By WRAEEN 7 E 405 C(human amniotic mesenchymal
stem cells, hAMSCs) Xf B & R &kt UF 8 TFe A4 (premature ovarian
insufficiency, POD /NERUFHIThREA 75 NI SZ e . J7vE A IE A
3 ZRk-3b IR /AN E B 5t POI, — ik B E kS 21 hAMSCs
1x 10840/ X, ¥ s 53 A IEHE H(n=10)FHH(n=15) . hAMSCs H(n=15),
F 38 ik M D 0 ) R I 2 V2R U L35 BRI R (follicle-stimulating
hornome, FSH) . RS HH ) EHE (anti-Mdllerian hormone, AMH)
ik, HE Je o 0052 O SUR1 7~ B B 2220 Ak, S SH UL 40 -7 5 [RIVRAHE A10

(homeobox A10, HOXA10) . JEIRZERE T-a (tumor necrosis factor-a;,



TNF-o) 11 FSH 3%k (FSH receptor, FSHR) &% iE, LZaitih T8 NIEA%Z
. 5% hAMSCs #1486 i, hAMSCs Az R =5 % [40.00% (6/15) ]
TR [86.67%(13/15), P=0.021]. 5882 1fn3 FSHL (10.239+£1.091)
ug/L] « =R [ (103.325£4.952) ng/L] A1 AMH [ (1.133+0.494) pg/L]
JKFHELL, hAMSCs 41 FSH 7K# [ (7.664+0.735) ug/L] BHE (L (P<0.001) ,
ME—EE [ (126.883+23.370) ng/L] F1 AMH [ (2.204+0.453) ug/L] /K
HEF = (P=0.015, P<0.001) . S5EERAAE, hAMSCs HE 4. FE1R
Bt IV SURER & W BU SR B i, RIS AR 4 A AR SO b L, TR
BEL o SR, AR AR RARIE . HOXA10 W% (absorbance, A)
fH hAMSCs 4 (5.90+1.94) = THAIAH (2.79+1.27, P=0.029) , TNF-a A1H
hAMSCs 4(3.83+1.23 )ik T4 2H(6.26+0.96, P=0.002); FSHR A {6 hAMSCs
2H (3.61+£1.66) SHMIA (2.74+£0.22) ZRTLLITFE L (P>0.05) , {HfEH
AT IERH (413£0.54, P=0.006) . 45t #1H hAMSCs £k E B & %)% it
POI /N B SR DD RE K [RIIN, AT 2 5 78 IR A 2 ik, B TR s B e
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Human amniotic mesenchymal stem cells improve ovarian function and
endometrial receptivity in mice with autoimmune premature ovarian
insufficiency
Li Linyan, Liu Rongxia, Peng Linshen, Fan Zhenhai, He Qing, Chen Hui, Yu Limei
Key Laboratory of Cell Engineering in Guizhou Province, Affiliated Hospital of Zunyi
Medical University, Zunyi Stem Cell and Regenerative Medicine Engineering Research
Center, Zunyi 563003, China
Corresponding author: Yu Limei, Email: yIm720@sina.com, Tel: +86-851-8608812

[ Abstract ] Objective To investigate the effect of human amniotic
mesenchymal stem cells (hAMSCs) on ovarian function and endometrial receptivity
in mice with autoimmune premature ovarian insufficiency (POI). Methods POI
mouse was induced by treatment with zona pellucida 3 polypeptide fragment-
Freund immune adjuvant. The animals were divided into normal group (n=10),
model group (n=15) and hAMSCs group (n=15). hAMSCs (1x10¢ cells/mouse) were
transplanted by tail vein single injection. The oestrus cycles were evaluated by
vaginal smears. The levels of follicle-stimulating hormone (FSH), estrogen and anti-
Millerian hormone (AMH) in serum were detected by enzyme-linked
immunosorbent assay methods. Morphological changes of ovarian and uterus
tissues were observed after HE staining. The expressions of homeobox A10
(HOXA10), tumor necrosis factor-a (TNF-a) and FSH receptor (FSHR) proteins in
uterine were measured by immunohistochemistry. The endometrial receptivity was
comprehensively assessed. Results After hAMSCs transplanting 6 weeks, the rate
of abnormal oestrus cycles in hAMSCs group [40.0% (6/15)] was lower than that in
model group [86.7% (13/15), P=0.021]. Compared with the levels of serum FSH
[(10.239£1.091) pg/L], estradiol [(103.325+4.952) ng/L] and AMH [(1.133+0.494)
pg/L] in model group, the level of FSH in hAMSCs group [(7.664+0.735) pg/L] was
significantly decreased (P<0.001), the levels of estradiol [(126.883+23.370) ng/L]



and AMH [(2.204+£0.453) pg/L] were significantly increased in hAMSCs group
(P=0.015, P<0.001). Different from model group, the ovarian and uterine index were
increased. A large number of healthy follicles at all stages were highly increased, but
it was rare to find interstitial fibrosis and atresia follicles. The uterine wall and
endometrium were thickened, and the number and volume of the glands were
increased. The absorbance (4) of HOXA10 in hAMSCs group (5.90+1.94) was higher
than that in model group (2.79+1.27, P=0.029). The TNF-a A value of hAMSCs
(3.83£1.23) group was significantly lower than that of model group (6.26£0.96,
P=0.002). Although there was no significant difference on FSHR A value between
hAMSCs group (3.61+1.66) and model group (2.74+0.22, P>0.05), the FSHR A value
of model group was lower than that of normal group (4.13+0.54, P=0.006).
Conclusion hAMSCs transplantation could restore ovarian function of
autoimmune POI mice meanwhile significantly improve uterine receptivity and
fertility.

[ Key words ] Premature ovarian insufficiency; Human amniotic
mesenchymal stem cells; Endometrial receptivity; Homeobox A10; Tumor necrosis

factor-a; Follicle-stimulating hormone receptor

T4 A

DOI: 10.3760/cma.j.cn101441-20200601-00322

WA E 2020-06-05  AScéwmis A

SIURIASE: 5k4E, TN, BeRE, S5 s e 78 o0 T 40 it o SR s B 5 Gy TIMPT. FN A MMPO RIE )52
M [J]. RAeAEgE S gk &, 2021, 41(12): 1071-1078. DOI: 10.3760/cma.j.cn101441-20200601-
00322.

BT 8] 70 5T 40 0k B 5 3 AR Y
Z % TIMP1., FN A1 MMP9 F£i&
EI/J}?/ ﬂ

KIGT W2 BEEY EEINY ROPT ENIS
e N BT A D BR B AR S B 2E A, 10X 430070 2 e
B2k, sl 430065; 3 FPilxiee R GeME & A4S T Filii AL 4 B

sk, KL 430070



WEEE: ka8, Email: ZHANGL27@126.com

R B BIFFUHE () 7807 200 0 5 O S5 5 4 O SR e OV AE ML
file T7ik K10 R RILBENIEER I ia T HAE I % 5 X, YR HIEEE
SRR G (50 mg « kg1 e d T, L2 d) MEINEEERA. ER1E)E,
T AT CLH S A ) 78 4R (2 mL/d, 52 3d) , BT L
SR TCRK. 55 28 H S REMA K RN AL A, il FRANE- TGtk
WA K R IV AL EEN, FFRAE A GBEEE . S 7%t & PCR K
G AL LU S BRI 9 4 5 4 O SR A 24 A i < J BB A BB AL M) 1 (tissue
inhibitor of metalloproteinases 1, TIMP1) . % H (fibronectin, FN) .
YT A SRR T 5L 4 B R (1 EF 9 (matrix metalloproteinases 9, MMP9) &
H A M mRNA KV ERERIE. 4R OB S G 0 AL R G I e b,
PEIMIEZE, &N RORZ 9 3L, DR B 4, AR T, O SRR 5
LT 4EAL; TR T H X RO EALNIELG . VIRIEEREZ, MEUngl, %4
SVARTRL A AR . @ SRR LU, VRIT K RO HLAL A TIMPT &
(0.546+0.021 tt 0.820+0.085> #1 FN EHERZ =M £ (0.221+0.065 Lk
0.516+0.064) (P 3¥<0.001) , 1 MMP9 FEHFILEER > (0.504+0.049 Lt
0.204+0.066, P<0.001) . @SHEBAMLEL, HITHRRINEHLLAN TIMPI
mRNA(0.217+0.024 £ 0.470+0.039)H1 FNmMRNA )£ i5E#%(0.039+0.006
t: 0.125+0.012, P#5<0.001) , i MMPI mRNA fZiA &> (0.009+0.000
It 0.002+0.000, P<0.001) . @TIMPT Al FN == 2335 7 S0k 41 A R0 Up 4l e e,
TIMP1 i&FIAfEIR R L, JRIT4 TIMPT R FN (RiA 2 THEAIH, 2571
BAEZISE X (P<0.001, P=0.005) . MMP9 3= B3 IATE Bk 4H i Fr 5 5 (7] 57
Y, JRITH MMPY FRIEDFREBA, ZREAZI¥E L (P<0.001) . 4
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Effect of umbilical cord-derived mesenchymal stem cells on the expression of
TIMP1, FN and MMP9 in a rabbit model of premature ovarian failure
Zhang Juan?, Zhou Li2, Duan Yao?, Yan Xiabeil, Tuo Ping!, Wang Gang3
1Department of Reproductive Medicine, General Hospital of Central Theater Command,
Wuhan 430070, China; 2 Hubei University of Traditional Chinese Medicine, Wuhan
430065, China; 3 Hubei Key Laboratory of Central Nervous System Tumor and
Intervention, Wuhan 430070, China
Corresponding author: Zhang Juan, Email: ZHANGL27@126.com

[ Abstract] Objective To explore the potential molecular mechanism of
umbilical cord-derived mesenchymal stem cells (UCMSCs) to improve ovarian
function in premature ovarian failure (POF) rabbits. Methods Ten rabbits were
randomly divided into 2 groups (five rabbits in each), treatment group and model

group. A rabbit model of POF was established using an intraperitoneal injection of



cyclophosphamide for 2 d (50 mg-kg1.d1). After a week, the treatment group
received UCMSCs intravenously via a marginal ear vein and model group received
equal amounts of sterile water. Ovarian samples were collected on day 28 and
ovaries morphology was observed by hematoxylin-eosin staining. Tissue inhibitor of
metalloproteinases 1 (TIMP1), fibronectin (FN) and matrix metalloproteinases 9
(MMP9) protein and mRNA expression were detected by Western blotting, PCR, and
immunohistochemistry. Results 1) In model group, ovaries of the ovarian tissue
displayed as reduced number of primordial follicles, along with increased number of
atretic follicles. The granular layer cells of every follicle grade were arranged in
disorder. The oocyte nucleus appeared pyknotic and apoptotic changed. Fibrosis was
performed in the ovarian stroma. While in treatment group, the number of
primordial and primary follicles in the ovarian tissue was large, and there were few
atretic follicles. The granule cells of every follicle grade were arranged regularly. 2)
Compared with model group, the expressions of TIMP1 protein (0.546+0.021 vs.
0.820£0.085) and FN protein (0.221+0.065 vs. 0.516+0.064) in treatment group
were significantly increased (all P<0.001), while the expression of MMP9 protein
(0.504+0.049 vs. 0.204+0.066) in treatment group was significantly decreased
(P<0.001). 3) Compared with model group, the expressions of TIMP1 mRNA
(0.217+0.024 vs. 0.470£0.039) and FN mRNA (0.039+0.006 vs. 0.125+0.012) in
treatment group were significantly increased (all P<0.001), while the expression of
MMP9 mRNA (0.009+0.000 vs. 0.002+0.000) in treatment group was significantly
decreased (P<0.001). 4) TIMP1 and FN were mainly expressed in the granule cells
and egg cell membranes. TIMP1 was also expressed in ovarian interstitial tissue, and
the expression levels were significantly increased in treatment group compared with
model group (P<0.001, P=0.005). MMP9 was mainly expressed in granule cells and
ovarian interstitial tissue, and the expression levels were significantly decreased in
treatment group compared with model group (P<0.001). Conclusion UCMSCs
were able to improve ovarian function by regulating the levels of TIMP1, FN and
MMP9 in ovarian tissue.

[ Key words ] Mesenchymal stem cells; Tissue inhibitor of
metalloproteinases; Fibronectin; Matrix metalloproteinases; Premature ovarian
failure
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M B B 2 v 2 1) R DR BT REAN 4+ R 46 28 A 255 5 FIE A e S 5 B A L 2R I
[ 28 B E TR JTRE A BT E X IR, X EEF AT A S S T AR E A
MBENIREL, LEBORIT RIS B B AR A 0. T AR U O Sk
FARN L SO G 5L GR 9 AN B0 S 00 B 58 5P KA AN AR Y, [ LB — . BV
Hl3# % (follicle-stimulating hormone, FSH) | 3 {44 i % (luteinizing hormone,
LH) « 220 WFLR K E2EK PR, 4R BREEEZARBHEGTE, &
U 515 G XU G S BRI KA AN A A A (1.26£2.12) A H1(5.40+8.92)
mm, ZRWEASIEE X (P=0.005, P=0.006) . AT G T 5 PBRER . W
MGE FEARBRA RIS, EERHTHITFRL (P¥>0.05) . BEERTHE
P A A R P2 B K B SRR L BRI BRI B KAR I J BT B, IR B SR
P BRI A K AR N, = R R St L (P=0.007, P<0.001,
P=0.002) . ¥B¥7fE FSH. LH. ZZERABALZEKPRER, (HERBLGIT R X
(P¥>0.05) o BIRHEM PR HTRoR, 07 )E 75 P XU GRS O Hom &
YR B R AR AN S G N A, (R AE B 48 20 BA 25 6 A0F 2538 mh 0L B A J50RT DA BV
RABEMNERBEGGIT R (P=0.008, P=0.047) . &5t AWFFRRRHMK
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A study on the effect of autologous bone marrow nucleated cell transplantation
in the treatment of ovarian dysfunction
Xie Zhenzhen!, Muhetaer Alanuer?, Huang Rufei?, Fan Chunliu?, Li Guihua?, Zhang
Lijun?, Lu Meil, Liu Baochi3, Fang Guanghong?
1Shanghai Institute for Biomedical and Pharmaceutical Technologies (NHC Key Lab of
Reproduction Regulation), Shanghai 200032, China; 2 Shanghai Institute for
Biomedical and Pharmaceutical Technologies, Shanghai Institute of Planned
Parenthood Research Hospital, Shanghai 200032, China; 3 Shanghai Public Health
Clinical Center, Fudan University, Shanghai New Honggqiao International Medical
Center, Shanghai 201508, China
Xie Zhenzhen and Muhetaer Alanuer contributed equally to the article
Corresponding authors: Fang Guanghong, Email: fgh612@126.com, Tel: +86-21-
64168866; Liu Baochi, Email: 15001916546@163.com, Tel: +86-21-37990333
[Abstract] Objective To evaluate the clinical efficacy of autologous bone
marrow nucleated cell transplantation on ovarian dysfunction-related diseases.
Methods From September 2020 to August 2021, we conducted a before-after
study in Shanghai Institute of Planned Parenthood Research Hospital and Shanghai
New Honggiao International Medical Center. A total of 28 patients with premature
ovarian insufficiency, perimenopausal syndrome or repeated assisted reproduction
failure were treated with ultrasound-guided autologous bone marrow nucleated cell
transplantation into the ovaries. Clinical efficacy was evaluated by comparing the
patients' self-reported symptoms, endometrial thickness, bilateral ovarian volume,
the number of bilateral ovarian follicles, the maximum diameter of bilateral ovarian
follicles, and the level of plasma estradiol, follicle-stimulating hormone (FSH),
luteinizing hormone (LH), progesterone, prolactin, and testosterone. Results  After
autologous bone marrow nucleated cell transplantation, the number of bilateral
ovarian follicles and the maximum diameter of bilateral ovarian follicles statistically
significantly increased by an average of 1.26+2.12 (P=0.005) and (5.40+8.92) mm
(P=0.006), respectively. Endometrial thickness and bilateral ovarian volume
increased after treatment although without statistically significance (all P>0.05).
However, the ovarian volume, the number of follicles, and the maximum diameter of
follicles with greater changes between the left and right sides of the treatment, were
found to statistically significantly increase after treatment (P=0.007, P<0.001,
P=0.002). Besides, the levels of FSH, LH, progesterone, and prolactin decreased with
no statistical significance (all P>0.05). The stratified analysis of disease types found
that endometrial thickness, the number of bilateral ovarian follicles, and the
maximum diameter of bilateral ovarian follicles after treatment tended to increase,
but only the number of bilateral follicles and the maximum diameter of bilateral
ovarian follicles in patients with perimenopausal syndrome showed statistical

significance (P=0.008, P=0.047). Conclusion The present study suggested that



autologous bone marrow nuclear cell therapy could improve ovarian function to
some extent, and is expected to be a new treatment method for patients with
premature ovarian insufficiency, perimenopausal syndrome, and repeated assisted
reproduction failure. However, further studies with larger sample sizes are needed
to corroborate the findings.

[Key words] Bone marrow transplantation; Stem cells; Primary ovarian

insufficiency; Treatment outcome
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Progress of menstrual blood-derived mesenchymal stem cells in the treatment
of primary ovarian insufficiency

Lu Xilin, Tang Fangxiang, Tang Yalan, Li Jun

Department of Obstetrics and Gynecology, Nanchong Central Hospital, the Second
Clinical Medical College, North Sichuan Medical College, Nanchong 637000, China
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[Abstract] Premature ovarian insufficiency (POI) has seriously affecting the
reproductive and endocrine health of the female around the world. Therefore, there
is an urgent need for a treatment with good curative effect and high safety.
Mesenchymal stem cells (MSCs) are a type of pluripotent stem cells derived from
mesoderm, which have strong ability of proliferation and self-renewal. As members
of MSCs, menstrual blood-derived mesenchymal stem cells (MenSCs) have shown
the advantage of being easy to obtain repeatedly as seed cells. They can target the
damaged ovarian tissue and differentiate into ovarian cells. Otherwise, they're able
to paracrine varieties of growth factors, adhesion factors and exosomes to promote
damaged ovarian tissue repair, vascular regeneration and immune regulation. This
article reviews the progress of MenSCs in the treatment of POI.

[Key words] Mesenchymal stem cells; Premature ovarian insufficiency;

Menstrual blood

DOI: 10.3760/cma.j.cn101441-20201119-00627

Wk H 2020-11-26 TR ERE

SIHASC: ZE3, 0ME, FhEBE (R F8 0T 4R RIR SN T IR P DR S D) e A LI Je st fe [J]. wh e
AR SRR, 2021, 41(12): 1091-1095. DOI: 10.3760/cma.j.cn101441-20201119-00627.

T4 A

[ 76 Jo7 T2 B SRVR A M AR VR 9 I 1 DR SR Th g
AL T

FHEOPME PIEEE
IR 25— MY R Be e A= B 2 rpole 0] R A8 AR B B A% B R SR =

W EE I Eom (CEFHEE S ImIRER A0 ety 450052

WEEE: V=R, Email:  syp2008@vip.sina.com

[WEY  JFRMINEIIGEA S (primary ovarian insufficiency, POD &
SEUCH WA LM TEVE A B I PR 5 DU R 0 R 2 —, R R 2 R I B AR
IS, HARR B 5 bk, ™ U S B R 51 POIL
WEBEE R X R, HBIH AL, BRI A . 16K EigsT POl &%,
LR MBEHMITE (hormone replacement therapy, HRT) . fitgighZe, 5y
HRSNIGE Cin vitroactivation, IVA) HiAR %, HEGEMIRAS _FO5GE P 51T RE .
7SR T4 (mesenchymal stem cells, MSCs) ki) 32 H.AE £ [0 L7
fiE, TEIMPRATSLIRRT ST P uEse, Hoxh 2 oo a7 B — € 197 20 AEARSCHLH
WIANEIA . AE AN WA NI, AR R BRI A SR S E AR, i



FERAETIA BT SAR AL BT TE b R BRI RE - A SC A 78 £ B idid MSCs 2k
RESNBARLE YT POI J5 i (3t e S L mT RERIBLA, 2 — 2D R B AR IZ U A
JEHT 5

CRui ] ERMEOIREIDIREA 4 R4  ShsE

FeWH: EFESPIRITR (2019YFA0110900)

Research progress on the mechanism of exosomes derived from mesenchymal
stem cell in the treatment of primary ovarian insufficiency
Li Lu, Sun Bo, Sun Yingpu
Center for Reproductive Medicine of the First Affiliated Hospital of Zhengzhou
University, Henan Key Laboratory of Reproduction and Genetics of the First Affiliated
Hospital of Zhengzhou University, Henan Provincial Obstetrical and Gynecological
Diseases (Reproductive Medicine) Clinical Research Center of the First Affiliated
Hospital of Zhengzhou University, Zhengzhou 450052, China
Corresponding author: Sun Yingpu, Email: syp2008@vip.sina.com

[Abstract] Primary ovarian insufficiency (POI) is one of the most intractable
causes of infertility in women of childbearing age. In recent years, the incidence of
POI is increasing and the proportion of patients become younger in average age,
which seriously affects women's physical and mental health. The etiology of POI is
diverse and complex, and its pathogenesis is not very clear. At present, hormone
replacement therapy (HRT), oocyte donation and in vitro activation (IVA) technology
are mainly used in clinical treatment, but they cannot fundamentally improve
ovarian function. Mesenchymal stem cell (MSC) is a kind of cell with multi-
directional differentiation potential. It has been proved that MSC has certain
therapeutic effect on a variety of diseases in preclinical experimental research, but
the related mechanism of its treatment is still unclear. Exosomes are small vesicles
secreted by cells and carry a variety of bioactive substances. In recent years,
exosomes have shown great potential in the treatment of disease and its related
mechanisms research. In this paper, the progress of exosomes derived from MSC in
the treatment of POI and its possible mechanism are discussed, and its development
prospect in this field is prospected.

[ Key words ] Primary ovarian insufficiency; Mesenchymal stem cell;
Exosomes
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Research progress on artificial gametes and embryos specified from stem cells
Liu Hui, Zhang Puyao, Yu Yang
Clinical Stem Cell Research Center, Peking University Third Hospital, Beijing 100191,
China
Corresponding author: Yu Yang, Email: yuyang5012@hotmail.com

[ Abstract]  With the development of assisted reproduction technology
(ART), there is an increasing need but ART currently does not have an effective
solution for patients who lack of functional gametes. Due to the scarcity of
experimental materials and ethical restrictions, researchers can only conduct
limited research on human gametes and embryos, and there is an urgent need for in
vitro models that can simulate germ cells and embryo. The emergence of artificial
gametes and in vitro reconstructed embryos has brought new hope for the basic
research and clinical application of reproductive medicine. Techniques for the
differentiation of germ cells from adult and embryonic stem cells (ESCs) and the
construction of blastocyst-like structures by stem cell differentiation or assembly of
different types of stem cells have been realized in some non-human mammals and in
some human cells. This paper reviews the progress and possible applications of
artificial gametes and in vitro reconstruction embryos in mice, monkeys and human.

[Key words] Artificial gametes; In vitro reconstructed embryos; Stem cell;
Reproductive medicine

Fund program: National Key R&D Program of China (2017YCF1001003)

DOI: 10.3760/cma.j.cn101441-20210520-00225
W HH  2021-05-20  ACgwiH  EZEH



SURARSC: M8, £52, R, & BT Wi vEVE o DLACZEER I IR AR 2 R EmbryoGlue X VA% R I R 45
s m )] A E a4 4 &, 2021, 41(12): 1103-1108. DOI: 10.3760/cma.j.cn101441-
20210520-00225.

Il RAE 5T

BT ) P VP43 DL BCVARR B IR G 7%
87 EmbryoGlue %% A2 1E I
PRE J&) B 52

ME ER M R TR
W R IR R A S R 2y, Bl 200003

WEEE: PV TE, Email: suesunchzh@126.com, Hif: +86-21-

81886711

[#Z1  HE 50 EmbryoGlue RO R IR REIG IR ES Rt sem . 7
% BEYEBAFIBE S 04 2016 451 H 1 H 2 2020 £ 12 H 31 H#E Tl E%E
[ R 257 58 o I e A B I 2 T L AT VR IR RS AR IR 3k 2848 AN A, MR REAE
FEIRMAN I3 NP4 : G-2 2 (1605 A& 1) #1 EmbryoGlue 21 (1243 ANJE 11D,
P R AL S B A L SR 5 SR R 22 5o PR AR IS . AR . A4
PR IRAES TR WIRIEE. BHEEE. B EIaE. B RE BokiT
At PE /3 ILRE (propensity score matching, PSM) J&, PR ELEPE LIRS,
JBZER R PSM T EmbryoGlue A5 G-2 A ke, B #F14(33.4614.66)
L (31.92+4.62) %, P<0.001] . AZFMR [ (4.11£2.98) 4L (3.36+£2.60)
£, P<0.001]. WIREEL(9.51+£1.77) mm t£(10.01£1.77) mm, P<0.001].
AN A% (1.52+0.50 tk 1.59+0.49, P=0.001) . BHELF LML (1.28+0.64
kb 1.47+£0.57, P<0.001) ZREAGITFEE L. PSM JERASEASNZE R
il %= L (P #4>0.05) . EmbryoGlue HF1 G-2 AMAEIEIRE [61.1%
(609/996) Lt 61.9% (617/996) , P=0.7131 . IKFREEIR*K [ 56.5% (563/996)
tb 57.0% (568/996) , P=0.821] . HA% [44.3% (674/1523) Lt 44.4%
(691/1555) , P=0.919] . mhidtfkz [1.8% (10/563) Lk 1.8% (10/568) ,
P=0.984] . /=% [16.9% (95/563) Lk 17.3% (98/568) , P=0.865] =&
KHGe ¥ L. 45 f#H] EmbryoGlue 1A IGR R MG KRS K5 G-2 M
L, ANEEIN A EmbryoGlue F i nT DA SSCE 2R A R IR e PR 45 )

[%8817] EmbryoGlue; EARME:  IRIREGRE

BEWmH: EERARBEESEFEIE (81901482) ; Rilg R4k
H NS RHES (201840315) ; ikl A RIS (19411960700)



Effect of EmbryoGlue on the clinical outcomes in frozen-thawed embryo
transfer based on propensity score matching
Hao Min, Wang Liang, Wang Xiang, Pang Wenjuan, Sun Ningxia
Reproductive Medicine Center, the Second Affiliated Hospital of Naval Medical
University, Shanghai 200003, China
Corresponding author: Sun Ningxia, Email: suesunchzh@126.com, Tel: +86-21-
81886711

[ Abstract] Objective To study the effect of embryo transfer medium
EmbryoGlue on the clinical outcomes of frozen-thawed embryo transfer. Methods
A retrospective cohort study was performed in 2848 cycles from patients
undergoing frozen-thawed embryo transfer from January 1, 2016 to December 31,
2020 in the Reproductive Medicine Center, the Second Affiliated Hospital of Naval
Medical University. According to the embryo transfer medium, those cycles were
divided into two groups, the G-2 group including 1605 cycles and the EmbryoGlue
group including 1243 cycles. Baseline characteristics and clinical outcomes were
compared between the two groups. Propensity score matching (PSM) was
performed on age, infertility factor, duration of infertility, endometrial preparation
protocol, endometrial thickness, number of embryos transferred, number of good-
quality embryos transferred and stage of embryo, then clinical outcomes were
compared between the two groups again. Results There were significant
differences of the age [(33.46+4.66) years vs. (31.92+4.62) years, P<0.001], duration
of infertility [(4.11+2.98) years vs. (3.36+2.60) years, P<0.001], endometrial
thickness [(9.51+1.77) mm vs. (10.01+1.77) mm, P<0.001], number of embryos
transferred (1.52+0.50 vs. 1.59+0.49, P=0.001), number of good-quality embryos
transferred (1.28+0.64 vs. 1.47+0.57, P<0.001) between EmbryoGlue group and G-2
group before PSM. There was no statistically significant difference in the baseline
characteristics between the two groups after PSM (all P>0.05). There were no
statistically significant differences in biochemical pregnancy rate [61.1% (609/996)
vs. 61.9% (617/996), P=0.713], clinical pregnancy rate [56.5% (563/996) vs. 57.0%
(568/996), P=0.821], implantation rate [44.3% (674/1523) vs. 44.4% (691/1555),
P=0.919], ectopic pregnancy rate [1.8% (10/563) vs. 1.8% (10/568), P=0.984] and
abortion rate [16.9% (95/563) vs. 17.3% (98/568), P=0.865] between the two
groups. Conclusion Using EmbryoGlue as embryo transfer medium can obtain the
same clinical outcomes as G-2, and EmbryoGlue cannot yet be considered to improve
the clinical outcomes of frozen-thawed embryo transfer.

[Key words] EmbryoGlue; Embryo transfer; Clinical pregnancy rate
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[MHEY  HE WS § TR0 m ™~ N B R it)E-G
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(10.70%+3.22%) ¥ii6I7 el (14.36%+3.73%, 15.12%+6.06%) % (P
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Study on the maternal-fetal immune tolerance effect mediated by human
leukocyte antigen-G with Zishen-Yutai pills in the treatment of early
threatened abortion: a randomized controlled trial
Xu Xiaofeng, Gu Ling, Tu Chunyan, Zhu Yunpu, Gu Ying, Wang Jing
Suzhou Hospital of Traditional Chinese Medicine Affiliated to Nanjing University of
Chinese Medicine, Suzhou 215009, China
Corresponding author: Xu Xiaofeng, Email: fsyy00549@njucm.edu.cn, Tel: +86-
18013680957

[ Abstract] Objective To investigate the maternal and fetal immune
tolerance effect mediated by human leukocyte antigen-G (HLA-G) in the early
threatened abortion patients given by Zishen-Yutai pills. Methods The current
study was a single-blind randomized controlled trial. Totally 150 early threatened
abortion patients were enrolled into this study, who had received outpatient and
inpatient treatment in the Second Department of Gynecology, Suzhou Hospital of
Traditional Chinese Medicine Affiliated to Nanjing University of Chinese Medicine
from January 2018 to December 2019. Randomization was used according to a
randomized number which was generated by computer. Patients were divided into
the Zishen-Yutai Pills group (n=50), Bushen-Jianpi Recipe group (n=50) and
Dydrogesterone Tablets group (n=50). They were treated until 12 weeks of gestation.
Primary indicators were serum HLA-G and pregnancy outcome; minor indicators
were: 1) level of CD4, CD8, CD4/CD8, natural killer (NK) cells; 2) level of serum
oestradiol, progesterone, human chorionic hormone (hCG); 3) ultrasound situation
of pelvic; 4) symptom scores of Traditional Chinese Medicine. Results 1) The
HLA-G levels of the three groups were all increased after the treatment (all P<0.05),
which were higher in Zishen-Yutai Pills group [(352.54+102.40) IU/mL] and
Bushen-Jianpi Recipe group [(353.76+98.92) IU/mL] than in Dydrogesterone
Tablets group [(306.90£60.74) IU/mL; P=0.024, P=0.016)]. There was no statistical



significant difference between Zishen-Yutai Pills group and Bushen-Jianpi Recipe
group (P>0.05). 2) The CD4 levels of the Zishen-Yutai Pills group (34.82%+6.99%)
and the Bushen-Jianpi Recipe group (36.10%+6.44%) were decreased after the
treatment (37.66%+7.43%, P=0.004; 39.72%+7.07%, P<0.001). The CD8 levels of
the three groups were all decreased after the treatment (all P<0.05),which decreased
obviously in Zishen-Yutai Pills group (20.40%+4.12%) and Bushen-Jianpi Recipe
group (19.92%+4.68%) compared with Dydrogesterone Tablets group
(24.06%+5.29%; P<0.001, P<0.001). The CD4/CD8 levels of the three groups were
all increased (P<0.001, P<0.001, P=0.001), which were statisticaly higher in Bushen-
Jianpi Recipe group (1.94+0.65) than in Dydrogesterone Tablets group (1.64+0.50)
after the treatment (P=0.044). The NK cell levels of Zishen-Yutai Pills group
(10.78%%2.79%) and Bushen-Jianpi Recipe group (10.70%%3.22%) were all
decreased after the treatment (14.36%%3.73%, 15.12%+6.06%); all P<0.001), which
were significantly lower than that in Dydrogesterone Tablets group (14.03%+5.48%;
P=0.001, P=0.001). 3) The serum estradiol, progesterone, hCG levels of the three
groups were all increased after the treatment (all P<0.001), the progesterone level
of Zishen-Yutai Pills group [(33.20+6.19) ng/L] and Bushen-Jianpi Recipe group
[(33.92+7.83) ng/L] was statistically significantly different from that of
Dydrogesterone Tablets group [(25.56£6.06) ng/L; P<0.001, P<0.001]. 4) The TCM
symptoms’ scores of the three groups were all decreased after the treatment (all
P<0.001), while it was lower in Zishen-Yutai Pills group [2.00(1.25)] than that in
Bushen-Jianpi Recipe group [3.00(2.00)] and Dydrogesterone Tablets group
[9.00(2.00)] (P=0.002, P<0.001). 5) The clinical pregnancy outcome of the three
groups had no significant difference (P>0.05). Conclusion The Zishen-Yutai pills
can mediate maternal and fetal immune tolerance by upregulating HLA-G level, and
improve the pregnancy outcome. Its clinical effect was similar to that of the Bushen-
Jianpi Recipe, and better than that of the Dydrogesterone Tablets. It is worth
popularizing in the treatment of early threatened abortion because of its definite
clinical effect, convenient to carry and take.

[ Key words ] Early threatened abortion; Human leukocyte antigen-G;
Immune effect; Zishen Yutai Pills
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Exploration of the stability of two rat models of uterine adhesion
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[ Abstract] Objective To compare the modeling effects of anhydrous
ethanol chemical injury method and uterine curettage combine uterine

lipopolysaccharide indwelling double injury method, and to explore the stability of



the models. Methods Totally 110 SD female rats were randomly divided into
normal group (n=30), dual injury group (n=40) and alcohol group (n=40) by using a
random number table. In the alcohol group, 95% absolute ethanol was injected into
the uterine cavity to damage the endometrium, and in the dual injury group,
lipopolysaccharide cotton thread was retained in the uterine cavity for 2 d after
uterine curettage, and sham operation was performed in the normal group. After
retrieval of the uteri on the 1st, 2nd, 4th, 8th and 12th weeks post-procedure, they
were embedded in paraffin, serially sectioned at 5 pm thickness and routinely
stained with hematoxylin and eosin and masson stains. The sections obtained from
the samples collected from the above were also used to detect the expression of
CD31 (avascular marker) on the uterine tissues by immunohistochemistry staining.
Results 1) Two weeks after operation, the endometrial thickness of the two
models were smaller than that of the normal group, and tended to be stable. The
thickness of endometrium in alcohol group decreased more significantly than that in
dual injury group (all P<0.05). 2) One week post-procedure, the number of
endometrial glands in the two models was significantly less than that in the normal
group, and it was more obvious in the alcohol group than that in the dual injury group
(all P<0.05). 3) The area of endometrial interstitial fibrosis in the model groups were
both higher than that in the normal group from one week after operation (all P<0.05),
but the fibrosis area in the alcohol group decreased from the 8th week. 4) One week
post-procedure, the expression of CD31 in the endometrial stroma of the two models
were significantly lower than that in the normal group (P<0.05), and the decrease in
the alcohol group was more obvious than that in the dual injury group (all P<0.05).
5) The comparison of the pregnancy ability and the number of fetal mice between 2-
week and 12-week model mice showed that the fertility of the model mice was
affected, and the fertility of the alcohol group was more affected than that of the dual
injury model group. Conclusion The two methods can both induce uterine
adhesion. Alcohol injury method is simple and economical, but the stability of
fibrosis is poor, and the thickness of endometrium, the number of glands and the
changes of blood vessels accord with the pathological changes of thin endometrium,
which is more suitable for the study of thin endometrial diseases. The dual injury
model is close to the clinical injury method, and the model is more stable, which can
meet the needs of uterine adhesion related research.

[Key words] Uterine adhesion; Rat; Alcohol; Dual injury; Stability
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Investigation on the psychological status of 803 infertile couples entering the
IVF-ET treatment cycle
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Beijing 100191, China
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[ Abstract] Objectve To investigate the psychological status of infertile
couples entering the in vitro fertilization-embryo transfer (IVF-ET) treatment cycle.
Methods In this cross-sectional study, convenience sampling method was used to
selected couples who received IVF-ET treatment for the first time in the
Reproductive Medicine Center of Peking University Third Hospital from October
2019 to August 2020. We used the basic questionnaire of infertility designed by
ourselves, fertility problem inventory, the Chinese version of the fertility quality of
life to evaluate the Status-Trait anxiety scale. Results Totally 803 couples were
included. The fertility stress score was 155.65+22.07 in female and 153.70+22.25
in male with no statistical difference (P=0.101). The quality of life score was
90.60+18.27 in female and 84.24+16.47 in male. Female had better quality of life
than male (P<0.001). No statistical difference was observed in state anxiety scores
(P=0.074). The male trait anxiety score (43.384+6.91) was higher than that in female
(41.93+6.89) (P<0.001). Conclusion When entering the IVF-ET treatment cycle,
the fertility pressure level of the couple is the same, but the level of male anxiety
characteristics is higher than that in women, and the quality of life is lower than that
in women. Medical staff should strengthen the attention and intervention to the
psychological state of men in the management of marital treatment.

[ Key words] Fertilization in vitro; Embryo transfer; Fertility; Anxiety;
Couples quality of life
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Cervical endometriosis with adenomyosis: a case report and literature review
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[ Abstract ] Objective To discuss the pathogenesis, clinical
manifestations, diagnosis and treatment of cervical endometriosis with
adenomyosis. Methods The clinical data, diagnosis and treatment of the deep
cervical endometriosis patient with adenomyosis who was collected in Fujian
Maternity and Child Health Hospital, Affiliated Hospital of Fujian Medical University
in May 2020 were analyzed, and the related literatures were reviewed systematically.
Results The patient had no obvious clinical symptoms. Cervical endometriosis cyst
was of deep type. Laparoscopic hysterectomy was performed and the prognosis was
good. Conclusion The pathogenesis of cervical endometriosis is not clear, the lack
of specific clinical manifestations, treatment methods have not formed a consensus.
Hysterectomy may be considered for patients with deep type if no fertility
requirement or other uterine lesions are present.

[Key words] Endometriosis; Adenomyosis; Cervical; Deep type; Surgery
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Progress in clinical application of luteal-phase ovulation stimulation
Zhou Huanyul, Wang Ying?, Shi Yuhua?
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[ Abstract] The luteal-phase ovarian stimulation protocol has benefited
from the proposal of follicular waves theory and the improvement of embryo
cryopreservation technology. The effect of luteal-phase protocol on pregnancy
outcome varies among women with different ovarian functions. For women with
diminished ovarian reserve (DOR), poor ovarian response (POR) or fertility

preservation requirements, this protocol could break the limitation of menstrual



cycle, and effectively control the premature luteinizing hormone (LH) peak which
provides a chance to obtain more eligible eggs and embryos compared with the
follicular-phase protocol. Double stimulation may obtain more eligible eggs and
embryos within a short period, which could improve the pregnancy outcomes of the
time-sensitivity patients. As one of controlled ovarian hyperstimulation regimens,
the outcome of luteal-phase ovulation stimulation is influenced by follicular-phase
management, the timing of ovarian stimulation and medication regimen. Therefore,
this article will finish the overview about the influences of aforesaid factors to the
luteal-phase ovulation stimulation.

[Key words] Follicular waves; Ovarian stimulation; Luteal phase; Double
stimulation; Poor ovarian response
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Effect of polyunsaturated fatty acids on polycystic ovary syndrome and its
mechanism
Li Mingyue, Tian Ye, Zhang Huiying, Tian Wenyan, Song Xueru
General Hospital of Tianjin Medical University, Tianjin 300052, China
Corresponding author: Song Xueru, Email: tjsongxr@163.com, Tel: +86-13512990905

[ Abstract] Polycystic ovary syndrome (PCOS) is a common endocrine
disorder in women of reproductive age. It is characterized by reproductive
abnormalities, abnormal glucose metabolism, dyslipidemia and chronic
inflammation. In recent years, polyunsaturated fatty acids can improve reproductive
abnormalities and metabolic abnormalities in PCOS patients during dietary
intervention, but the specific mechanism has been disputed. This paper summarizes
the possible mechanism of polyunsaturated fatty acids on PCOS, so as to provide
theoretical basis for the treatment of PCOS.

[ Key words] Polycystic ovary syndrome; Polyunsaturated fatty acids;
Hyperandrogenism; Insulin resisitance

Fund program: Beijing-Tianjin-Hebei Basic Research Cooperation Program
(19]CZDJC65000(Z)); National Natural Science Youth Program of China (81701410);
Natural Science Foundation of Tianjin (20JCQNJC00470); Health Science and
Technology Project of Tianjin (ZC20005)

DOI: 10.3760/cma.j.cn101441-20200525-00308

Wk HM  2020-05-29  ACYmiE A KE

SIRASC: ZEPRT7, AR URER A T2 B 00 IR S AEA 2 B E M SCHT FU it e [)]. R Bl S e % 35,
2021, 41(12): 1143-1148. DOI: 10.3760/cma.j.cn101441-20200525-00308.

JLEE N T 2 B2 L LR S 1E A 22 B8 3 I AH S
Frid g

BT RKE

WL K = 2 Bt bt J8 i = R HER B AR B A il &, Bt 310006
MWEMEE: KWL Email: zhuyim@zju.edu.cn, Hiifi: +86-571-

87088156



[E]1 ZH#INELLAE (polycystic ovary syndrome, PCOS) £ —Fi%
K2R S E A 0 W B A, W AR A TS R, H &R A B BRGS0
Wy HTHEIEAZRE R 75%. H T2 TSR FUESE, WUEEA] DLk PCOS &
BN BACHHE L, o R R I . SN R I URSE R, BLAWLAAL
fi - D-FPENLUEE A 40 < 1 BLLBlia T RCR Btk . 34k, DUVURE A REat 1A F 200
PCOS &# AT — & RYT B, —H XU, MR SOKS: K 1 i 2555 5 11
FEIBEG 2. Mok, £t PCOS B WUEER 52 1) 1n) &%, tOA R T TIRE, &
SCR R TFLRR o

(OG5 ZROVHLEGAE:  AZAE: B, DG HZ: JIRER

BE&WH: "t=0" EFERHSOHERI (2016YFC1000302)

Advances in the application of inositol in infertile patients with polycystic
ovary syndrome
Li Qingfang, Zhu Yimin
Department of Reproductive Endocrinology, Women's Hospital, Zhejiang University
School of Medicine, Hangzhou 310006, China
Corresponding author: Zhu Yimin, Email: zhuyim@zju.edu.cn, Tel: +86-571-87088156

[Abstract] Polycystic ovary syndrome (PCOS) is a kind of endocrine and
metabolic disease caused by multiple factors, often accompanied by insulin
resistance, menstrual cycle disorders and reproductive disorders, accounting for 75%
of the anovulatory infertility. Lots of clinical studies suggested that inositol could
improve the endocrine and metabolism status of patients with PCOS, ameliorating
hyperandrogenism, abnormal oxidative stress and pregnancy outcomes. The 40:1
ratio of myo-inositol:D-chiro-inositol represented the best treatment effect. In
addition, combination therapy based on inositol exerts certain therapeutic effects in
PCOS patients, such as metformin, citrate clomiphene and oral contraceptives.
Additionally, there are also studies which explored the therapy resistance of inositol
on patients with PCOS. Hence, we conduct a review on this research area.

[ Key words ] Polycystic ovary syndrome; Infertility; Inositol; Drug
combination; Pregnancy outcomes
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Recent advances in the research of vitamin D in female reproductive system
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[Abstract] Vitamin D is a sterol derivative, which can not only regulate the
balance of calcium and phosphorus metabolism and affect bone growth, but also
involve in a variety of non-classical effects, such as regulating immune response, cell
proliferation and differentiation. In recent years, many studies have shown that
vitamin D deficiency is associated with the occurrence and development of female
reproductive diseases. Vitamin D supplementation has certain significance for
female reproductive health. The article provides a brief review on the current
progress in the research of vitamin D in ovarian, uterine and pregnancy-related
diseases.

[Key words] Vitamin D; Pregnancy; Uterine; Ovarian
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[Abstract] Oxidative stress is the imbalance between oxidation and anti-
oxidation, and reactive oxygen species participate in the physiological and
pathological process of reproductive system. Nuclear factor erythroid 2 related
factor 2/antioxidant response element (Nrf2/ARE) is an important antioxidant
stress pathway. Nrf2 can be activated into the nucleus by various factors such as
reactive oxygen species and antioxidants, and combine with small Maf protein and
ARE to regulate the expression of various antioxidant enzymes, thus playing an
antioxidant role. Studies have shown that the Nrf2/ARE antioxidant pathway plays
an important regulatory role in reproductive system diseases. In this paper, the
research progress of Nrf2/ARE signaling pathway in reproductive system at home
and abroad in recent years is reviewed, and the existing problems and future
research directions are discussed and prospected.

[ Key words ] Nuclear factor erythroid 2 related factor 2/antioxidant
response element signaling pathways; Reproductive system; Oxidative stress
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