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Abstract: Endometrial injury is clinically divided into intrauterine adhesions and thin endometrium. The common causes are fre-
quent intrauterine operations, infections, ischemia, etc. The main manifestations are amenorrhea, decreased menstrual flow, repeated
miscarriage, infertility and placental abnormalities. Conventional treatments are less effective. In recent years, with the deepening of

stem cell research, the use of stem cells to repair damaged endometrium has become a new option. This paper briefly reviews the mech-

anism of endometrial injury and the research progress of stem cells from different sources to repair endometrial injury

Key words:

F IS T 58 A B 5 M R Bk = A7 2 A 8K
771 RN T 315 PRI B0 A ) 45 4 B AL A
B LR B A SR AL R IR R A R 5 1k
fREnt . T AE— R BA 2 Ll RE R 4N,
TEAE A2 45100 N I I HAT RS A 03
1 FENRGHREEETN

5 E P ER P RS R T 2/3 Y ) i 2 IS 1/3
MEEIRIZA . TIRE)Z IR B0R 2 MR )2 , BT
WOR AR R A R PE LTS o IR R B RIS T B
5 T 40 0L A R ISR R IR L AN R A SR R ) R
oo A 2T ME 2R KRR, 51 N R i
ML A8 B HSCAR L R 2 A A D #3295 B R )= Bk
ML IRFE i o 55 R 35 B b BT 0 A
R MO, 4 LR JR B 58 i, DIREJZ 18] i
20 M B i A e ME SR AR R T A B
RN,

2 FERNERMGREERES
TE AR5 ) R TR TR R

Endometrial injury; Intrauterine adhesions; Thin endometrium; Stem cells

R LAT , 405K SRR E I MR A BB 2 s
B LA A ARG YT T B e B 5, B2 A2
N0, N Y AR R D 52 B PR, 48 52 R g
I 3t 2= T By 1 KL % (intrauterine adhesion, ITUA ) 8§,
HHAL A A

2.1 ERMRE HEMEEHRTFENESGS
BB R BT ZE . AR AT LLE g e T
AR EFERIET T2 WU BRAR 72 AR ERAR
S5 RYLR L SR YR M AR TR B R 2 R AR R AR
FETUA LR 1) T 222300, 2807 H S IVA T RE S
FE N BRI 2500 5, IR b B 5 ) Jo 4 e A
PRIXE LA R 176 BR 2T 2 240 i A A 0GB I i
S HATZ W TUA 5 BRI 5 B8 — B 7%
A A B RS A A R DR O R & B R A
A REARAE . TUA B IR YT 5 ke B I TR
T R A S FHMERCR 1B 5 I AR ASCR R
22 BEFENE TENREE<T mm B 7R
IR ERS W Ry i A e RS RS e



+ 2154 -

“Z # B 5 Anhui Medical and Pharmaceutical Journal 2022 Nov,26(11)

TR I3 52 A3 4 G J22 DA e | g PR 2T 4 408
AR, R R B g R AT, LA S B A4S i R L i 1Y)
AR FECHAE AT 320N IR AR R B AR A
B M EEA R . BHalw ey orEf
PR BB ARCHA7  RR) at E ZRI AE RIMR R
HETE A 22 UL P P SRR L 2 i R i R R T
BTG A KTk BUAR R — R L Rghs
MO N A A2 (6 ™ EE N AR 43 0 TC
WAOR . IR AAIGE T 40 i 78 NI AR 6 97
B4 I A A6 A0 hy Ei S Al PR S
3 FRaFh3E

T 240 3 53 kg DA SV 1 PN 4 A AT e s A e A
rh o3 H Ok B R JIG T 40 B S OR IR T R A 1 £
AE ROt B, B R ST e ) R 22 ) A e T
fiE. MU T 4HMIIL O AE 2R A S B gl R B
AR IR T 20 B AE S kv e O A T S5 e
DA ELIE: T R PR R 46 3R T 52 o g D X o
WK HETHY FEZEREGE 5 1) 2 AT 20 ) 1
Fr ) 2 8] 7T B+ 40 M9 (mesenchymal stem cell,
MSC) , HiG sy EZHLHIA - (1) Z 1050 e : 7l
] oAb R 2 A SR, R UB A 5 (2) 5543
WS el TE RN /e 2 ) =R PSRRI ) NS RS &
2T i A A 9 5 T A A Y G B 5 L A AT
HMRETT , K B A2 FEH SUE SR T T AR B L
Ji A T A0 L SRS 5 1 AR T Y R IR AREIE
S5 120 53 WA Y A WA AT B I - P T A A 2o AR
rh, AT S IS PN B AN AR R A AR L, A
(LA A E2H 2R O34 525 (3) BT R e S e 45
P M AE T WSS o T TR 23 0 A 208 JL D 1 4 B 14
TR
3.1 FERWET A (endometrial stem cells, ED-
SCs) ey BRI 5t s i G AB 52, 3R 1
B N R AT BE A A R R A A R O T A
EDSCs i%X — #f /& fix - fi Prianishnikov T 1978 4F #2
P EH F] 2004 4, Gargett 45 19 — 5T /NEH
AUESE N B WS A b 17057 1 R R A
VKL BT P ] SO P A 1% R 4 B AR o T 4
I Hoax e 24 i 3R 90 s B . H HT EDSCs IR Y7
¥ B N AR A3 4 AL 7 AN W |, Santamaria 45 AR
PEAHICAIETE , HEM 5~ PN /AL 40 1 A4 D e e g m]
AEJE T B N AE R AR SR . AR, AR
MNIE 2 VRN BB B IR 3% 2ok A 28 0 b 4 BT
BN R 40 #2 (menstrual blood-derived stem cells,
MenSCs) #EA TS, 5 R KRB, IR LA il b iy
MenSCs ] LAZEARSN b R 15 NI 40, HL it — 2
TEWERES T AR AR PR AR ™ SR 5 i

B f3 ( NOD-SCID) /N BRI N AT F-AE Sy 5 NI, {HL
S B RS ) Lot H 2l B MenSCs 1R M1k
AT TSLG 4 EDSCs WM& 8 ie H i e i
AT v A IR S B — A R S A A
7 E N B B AT 15405 /0 L TC S HE s SO SR
ARSI AN By % T 22 e 8 RS A
iE T ALERDEREA A&, AREHE
tH EDSCs, R AR NG R FH o 2AT — 2 JR FRAE

3.2 B#EE 7T 4 A (bone marrow mesenchy-
malstem cell, BMSC) BMSC 77 1 T 1 8 fi 5 55
b, BT DB RE 43 85 B o TER SN BT T 8 3R
SEAYTHG, r L E B )Tz . % T BMSC R
75 PR 105 A LT 1 AR B8 — , Zheng 5" 38 i3
B e T AR K S Y J7 20R ] BMSCs R YT
T E NS, 455 R R YT Jr XERRE S Ay
JEE B AR R B, I/ P BT A 18 A T AR O HLIRYT
ZJe P BB ME 22 S R S AR BRI A A B n , PR ik
5 Hi BMSC R 48 GE A R0 YT 15 N IR 45 07 , i He
F B AT GE G I MEZE R A Z AR AR
FHARANY B 85 37 1) BMSCs J897 T8 P 403 il K
B, 45 2R R L A R A0 I A 10 TNF-o  IL-1 257K
T TL-6 S50 R 4 K 17K 7 L R RS
MR OCHE 3k B, PRI Dy BMSCs BEfS i 1ot
P& -2 PR 7 4 i R ) O 4 ) P AR AR, DL
KeGE T B RS 324, TR 2R TT 2 i+ 5
WHEEIPER" o B iR EIZ A, i A 2434 0 AT
I PTG IS A B AR A TR R T e ) BMSCss
(VEGF-transfected BMSCs, VEGF-BMSCs) 5 H. 4
BMSCs % #8 AH L 2 15 A B 4F IR IT ROCR 45 R %
B, VEGF-BMSC FEAE S T 0 #E 15 A -4 e ik
BT E NI Z M B B AR T RCR " . iR
T Ong %545 I 15 A 1IE 4 2 B BMSCs BE#% 1k
FE N b e R o A A B N R AR, T2 T
FIE 22 38 28 0 WA 1) 248 L PR AR V97 R 3 — R B
T AT A BMSCs BE B4 U 7 5 N B R
AE RS, BRI, R R 5 22 T 22 i 5 R W X 1 )
A SR, ANGE BMSCs 2 I S MEA LG 7 8
i T e Y 0 e <o B R = ] L1 o e ¢
1652 "B PN S S ol 8 3 it DRIE IR T 1 B AT
IR RO AR K A I R i i T e . 5 L[]
i, BMSCs (14 1 A 107 FH o A7 G BR ), an#% A f5 14
PRRCAF TG 38 Bl A 0 A 1 K A 4B 1) e o120
1% 250 i D S 9/ A5 [ T, B3I 1 A T R H
3.3 Bf 5 iE 3 BT 4 B2 (human umbilical cord
mesenchymal stem cell, (UCMSCs) hUCMSCs %5
HoAbZE A Y+ 20 il B SR B FR R R, Bk



“Z # B 5 Anhui Medical and Pharmaceutical Journal 2022 Nov,26(11)

+ 2155 -

A& RSP O A JE hUCMSCs A5 |
[F] b B 5 b 2 4 M S N, A B RT-PCR & B
hUCMSCs 7 A (9 N F 40 ML BT B (CHLA-D) B S 2 410 i)
] A YA 2238 HLA-DR o i =X 40 A SO I I 7w
hUCMSCs AN 33K S e B IR T st > . A
WFFE R K hUCMSCs 38 3 & ki A P A543 114
ANEUE, AT 2ok R ARG A AR K TR T FEF Al 25 )
o VI IUNLBh & B SRR IR LT 4EdL . 40 s 5
FRicH) Ki-67 7e 5% 8] 78 5 T A0 S Al S 1 55 N
JEErh S BEPE R IR o E B E) AR A ) O AR
A E R bR 20 A0 2 1 -19 A SRR W G . i
EARICY CD31 LS N B P A RIS o 4 s 4
I 9 ikl i A/ 2 K T4 2 v ( pro-
inflammatory factors interferon , IFN- y) . I8 IR 5E [A
F- a(tumor necrosis factor , TNF-a) F1 1 ZH fi 42 2(
interleukin , TL-2) 7E T 4 B B 42 5 1 R BUH & 351
52, 2018 4K, Cao 55 JF & T hUCMSCs & 5 &
V5 S AR IT 52 e R B LI R . TEAS
T 57 B I o 2 A R D S A T R T Y 1]
i A M A B e b, RIE 3N, 5IRT
HIAH FE 6 8 IR 4 5 R B3G5 N
K114 T . hUCMSCs 3697 T LARK 3% 5 P I
ST N 1S THE N K= T W e e 3 e R R R
WESE

34 AFFEE R KT 4 (human amniotic mes-
enchymal stem cell, hAAMSC) “FRE G £ n9iR JL
T, A2 B 2 R RS R A A, B T i
WA SR S . hAMSC HAT VR =E & UM 7
B N9 KA B T) B AR A 92 D 1 | TG B0 1 A5 A
Mo BIFFE R B TS R R TOA 2801 928 TR Y R BT %
A AT (IL-10 AL -6) 5 0 1 AT G AR OC A AR K A
T, HHL T 438 B B R v LA ] TGF-B, TGF-B /&
— R A T fE £ 2 A 40 A R, DD R A AR
JE A X B 8 T hAMSC AR RE A 2L
Wl L AR B R SRR L B S g kR, S R
RIEITAHXT E , hAMSCs B A 8 25 R (A2 48 41 fifd
P (TNF-o J% IL-1) 4 m-RNA /K-, 38 hinde 2 40
L EAL - (e B 2T 24 44 A4 1 PR 0 T LAY 2R -6)
MRIEY, R R 8 NI, IR, 2F
Hefb XA D o A PEGE , 4T KRB Ik
HLhAMSCs, 2 il Jm 92 e A 3R AR W il e B sk B
B Y BE HCEE 20 A PKH26 FRiC HY hAMSCs, T8 Y
FEE AR H YE 0 25 4 AR B AR, B hAMSCs X
TE WS Z AR S] T BRAER, v Re i
it o UWAME I 42 VEGE 40 IR 1, 385 T 148 R4, DA
M B NI (B TP T 2 1 2

PFBAL A hAMSCs B0t /0, Ul BT 20 B A% AR 9 34
1 MR R ) 38 2 m LA & R N, A
TS . HHTA JE hAMSCs X 17
B3 0036 97 VE I B AT 80, 25 A Sk i i 58 vh
hAMSCs fE 8% 1iE 52 7] DLTE ARG 52 55 I 3
WK B D R A% R T6 T T R B LT
4 FTHRBEMBETX

P4 iE Ay s >, HRiks i
KA EEA TS E A A,
41 FHEBMEEEN —FFERE—E&ET
W A0 B B ACE I R T XU A 5 53 Ak
O 2 i B DR AR NN R S A W A = R
AR J5 A E I X RO i R A RE (A i AR
X AT T ARG B 1 R B )
42 TFUHRERRKEST B T A0SR IR e
B AR, BF 9 s T K B N 0 4 i
O3 A AESZ B B PR e R DAE B R ke G
S — PP R B A I IE . N RIE R R YT AL
ROEHRERE WS, PR T4
PeLHE A BT 5 | kAL ZE A RT AR
43 THREESZIZEEN LRI NEY L5
G F X, AFSEHRIE , hUCMSCs B & ik
Ji S B B T B A2 3R T B8 S (H R R S SR A
e 5 E B RS AR JEE B A AR . A s
Oy F SRR AR AT 4R T RE AR | T R AL A 7=
T AE L2 T AR b o R 0, A o
7RIS IR HIEE (PGS) ST AR45 2 RS A BMSCs 41 A9
IR 0 2 i T I R S A A A MR FLIR &
FEIR (PLGA) LR RS R4l . I PGS L85 &
T 40 RT R — R A B R R T I N B Y
T,
5 FHETEENXE

JUAE 40 M A o 28 B T AR R IR T i 2 PR
il AELTE SR T 10 22 4P R s5OvE Dy AT 1 I 3 22 1)
R, — 5 T, 200 B R e 20 A A AL A R s A
FPH T ML, AR BEAS Wi 38 78, PR b1 41 i 2L A B K
Fifr e B XU 5 — D, T AT A R TR 3 R 4 Y
AR tE, B S T A0H s B 4 KT 40
NN R T2 S Rt U s S A R S R 2 s
ABTE— B b PR AIG R RURS: , {E S0 80 1 40 i
TEYT ARSI 4 45 JRy vl AT 75 BE AN TR % o
6 RBE

KL 2 Z 075 NGB AT & — A,
TR TG T A5 G067 1Y SR BRAE , DA i 7K SF- 7
AEAB A 1 N R, LA A A R B RN R 1 1
Ao (H Y F 56T 40 R 0% B 55473 )= BR 1 3



+ 2156 -

“Z # B 5 Anhui Medical and Pharmaceutical Journal 2022 Nov,26(11)

Ve . AR PR AR R R A0 P A A A Y
77 3 He 45 LA K 4 10 02 P 9 22 4 P MR BT

i EAWTIRE
S 30k
(1] AL, TR TEH A 2T R MR R L 1], 1

(5]

[10]

[11]

[12]

[13]

[14]

[15]

IEZ, 2016, 56(7): 90-91.

IiEER, FHE, XPE. 411 60 AL IR R 4347 [J/OL ] SEH]
TR 43 WA HL T 2% 75, 2019, 6(9) : 174, 176. DOI: 10.3969/;.
issn.2095-8803.2019.09.122.

PRIANISHNIKOV VA. On the concept of stem cell and a model
of functional-morphological structure of the endometrium[J ]. Con-
traception, 1978, 18(3):213-223.

EFTEKHAR M, TABIBNEJAD N, TABATABAIE AA. The thin
endometrium in assisted reproductive technology :
challenge [J]. Middle East Fertil Soc J,2018,23(1):1-7.
KUMBAK B,ERDEN HF,TOSUN S, et al.Outcome of assisted re-

an ongoing

production treatment in patients with endometrial thickness less

than 7 mm[ J ]. R eprod Bio Med Online,2009,18( 1) : 79-84.

BARADWAN S, SHAFI D, BARADWAN A, et al. The effect of

endometrial thickness on pregnancy outcome in patients with Ash-
erman’s syndrome post-hysteroscopic adhesiolysis[J]. In ] Wom-
ens Health, 2018, 10:77-82..
ﬂ:%ﬁﬁ XUFEH, ARKIK, 45 PARAIHON T2 7 P s
WURNEIG R AR S )R i 52l [T, 28 R B B2 25, 2017, 19
( 5): 477-480.
XHGZL, EHE, ERAAE, & MR AR W R
YT ] AR PR 2R 2018, 27(7) : 623-626.
PRERE , SPE . B I TR, 2000 4 5 R I 7 A R A
LB v 1O A5 L0 ], 9 HAER) P9 20 B FL T 2435, 2019, 6
(6):29,33. DOI: 10.3969/j.is5n.2095-8803.2019.06.016.
MAROFI F, VAHEDI G, BIGLARI A, et al. Mesenchymal stro-
mal/stem cells: a new era in the cell-based targeted gene therapy
of cancer[ J/OL]. Front Immunol, 2017, 8: 1770. DOI: 10.3389/
fimmu.2017.01770.
WU P,ZHANG B,SHI H, et al. MSC -exosome: a novel cell -free
therapy for cutaneous regeneration [J]. Cytotherapy, 2018, 20
(3):291-301.
BAI Y, HAN YD, YAN XL, et al. Adipose mesenchymal stem
cell-derived exosomes stimulated by hydrogen peroxide en-
hanced skin flap recovery in ischemia-reperfusion injury [J].
Biochem Biophys Res Commun,2018,500(2):310-317.
CHAN RW, SCHWAB KE, GARGETT CE. Clonogenicity of hu-
man endometrial epithelial and stromal cells [J]. Biol Reprod,
2004, 70(6) : 1738-1750.
SANTAMARIA X, MAS A, CERVELLO 1, et al. Uterine stem
cells: from basic research to advanced cell therapies [J]. Hum
Reprod Update,2018,24(6) :673-693.
IRENE C, G-SCLAUDIA, AYMARA M, et al. Bone marrow-de-

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

rived cells from male donors do not contribute to the endometrial
side population of the recipient[ JJOL]. PL o S One, 2012, 7(1):
€30260.DOI: 10.1371/journal.pone.0030260.

ZHENG SX, WANG J, WANG XL, et al. Feasibility analysis of
treating severe intrauterine adhesions by transplanting menstrual
blood-derived stem cells [J] .
Medicine,2018,41( 4) : 2201-2212.

LI R /NI S8 NN R LT o i ) RO R A
AR LT ). A RHIR RAGE , 2019,20(3) :240-242.
ZHAO J, YI Y, XI H, et al. Therapeutic effects of VEGF gene-

International Journal of Molecular

transfected BMSCs transplantation on thin endometrium in the rat
model[J]. Stem Cells International ,2018(10) : 1-10.
ONG YR, COUSINS FL, YANG X, etal. Bone marrow stem cellss
do not contribute to endometrial cell lineages in chimeric mouse
models[ J ].Stem Cells,2018,36:91-102.
HONGWU W, XIAOYAN Q, PING N, et al. Immunological
characteristics of human umbilical cord mesenchymal stem cells
and the therapeutic effects of their transplantion on hyperglycemia
in diabetic rats[J]. International Journal of Molecular Medicine,
2013, 33(2 ):263-70.
ZANG L,LI Y,GUAN CY, et al. Therapeutic effect of human um-
bilical cord-derived mesenchymal stem cells on injured rat endo-
metrium during its chronic phase[J]. Stem Cell Research & Ther-
apy, 2018, 9(1):36.
CAOY, SUN H, ZHU H, et al. Allogeneic cell therapy using um-
bilical cord MSCs on collagen scaffolds for patients with recurrent
uterine adhesion: a phase I clinical trial [ J]. Stem Cell Research
& Therapy, 2018, 9(1): 192
MANUELPILLAI U, MOODLEY Y, BORLONGAN CV, et al.
Amniotic membrane and amniotic cells: potential therapeutic
tools to combat tissue inflammation and fibrosis? [J]. Placenta,
2011, 32(Suppl 4) : $320-S325.
GAN L, DUAN H, XU Q, et al. Human amniotic mesenchymal
stromal cell transplantation improves endometrial regeneration in
rodent models of intrauterine adhesions [J]. Cytotherapy, 2017,
19(5):603-616
PRI . 51521 52 501 40 M A% AR 5 ME 3R U7 0 T R
Pr9cge g D ] H AR HRBRRL R, 2018
PHAE , BHiME, T4k, 5. PKH26 ARic M1 78 5+ 41 i
TE B R R BUP I IE RS 2R B2 [0 ). A4 ) LA 44l , 2018, 34
(10) :1660-1667.
EAE, Ml , RES . A BT A A IR T R B
fkaifd[J]. A E L TARBFSE,2019,23(21) :3392-3397,
ARG , SRS, SRR, S5 NG A A0 BT AN S
SCUHGRIT /N BR BRI S AT L) ] 2R AR,2020, 44
(3):192-197.
3 ) ST T A MR A PGS SRS A X B IR I
JA5 3 )4 A T B HLRI AT S [ D], i . o RN R 42 i
HHPE R, 2019.

Sk H 391 2020-06-18 , 71 H 4] : 2020-08-05)

)



