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[ Abstract] Infertility is a reproductive disorder which is caused by a variety of complex diseases. The
rapid development of assisted reproductive technology ( ART) in recent years brings hope for many patients with
infertility. However, ART still has certain ethical and legal issues. Mesenchymal stem cells (MSC) are multi-
potent stem cells with abundant source, active proliferation and multi-directional differentiation potential. MSC
play a role via cell homing, secretion of active factors and participating in immune regulation. Compared with
embryonic stem cells, there are fewer ethical issues involved in the application of MSC. MSC possess signifi-
cant potential in cell replacement therapy and reproductive medicine, etc, which provides novel thinking for the
treatment of infertility. In this paper, the research progress of application of MSC in the treatment of female in-
fertility was summarized.

[ Key words]  Mesenchymal stem cells; Infertility; Female

2002 4F WHO B R Z2AE 52 SURISIG 20 1 AR A
AN, AR SRBULA R T A 2 . A
ZHE AR S B, R S, EEA
BREE . W EERABER, KAz A
B 50%~60% " AP S — Rl UL I
BHERG, # BRI L . e S L M R
OHRIE Sy, WEARBSUALE T BRI A — 25
O FRAEE S IR, T A B A B B R R R
LRI B F R T A8, (AR AR
T Sk AR A UM AR, TR T
A1 (MSC) J&—Fh ZRE T4, HA AFEH.
5 BRI % 2o 1) A AL S T RE . BRI T A IR T
DOI: 10.3969/j. issn. 0253-9802. 2017. 08. 003

FEB B 510630 7, Hp il K24 iR 5 = BE Be iR
WIREE, Z2/NE, E-mail: tigerlee777@ 163. com

MSC ¥ Je (48 Bl A7 [ 5 /b, e 2 2 AR )7
FRAE PR 255 5 T S 7t AR R A9 B T AT 5t 4R K
A2 A TR DR PR MSC R JT T — &R 51 5 %
PEANZRRE AR P 1Y I PR BT 58, UG T — s ik
J&, ATREA AR T TR 6o ik, ARSC
MSC FE L PEAN ZRRE AR G B b 14 S ik B S 0F JR A
—ZRik,

— . PEAZREA I SR

TEFRIE , L EANZAE fre i DL AR g PR i O/ 1R
R, HWOPENRA S LA 173, K
AHER B (Z LTI SR EE), A TERR
(220185 A B ) AP o s B A e 45 I



BT 2017 4F 8 4 48 555 8 )

525

£ VAR ZRE R Y 15% ~30% [ AR
THEARZERERIG YT N, R ARTERR 2 1 R
11, IBIT T RMERE S BE AR . R AR
FREE AR B EOR A K. B S AT XA R B 1)
RN AE RIIAYT, RS R HEIR AR R E
B, H TR FAS B R S A2 1 i 2 A5 3TR YT
W, IR R B RS W AR YT O, Reusfil
80% LA b (A Zi 40 4 PR 2 (R By 2R g R R
PAAELE—E R, ¥ R e 3 Bk I S A
fgtk, HulREsHRIFRE, RatbAfefts. i
Aok, T AR YT B N TR T AR FE R
B A

=, MSC

Lok &

AP, MSC EZRIE T 86, RfiE X MSC 11y
AR, VISR BURIHS ., e, i
A1 E IS AT LAy 85 H MSC, i HL i3 6 200 fifg 7 14
HNRERS I A . Hass 251 3l 4 Mo N KR
AL LUKk IR MSC, & 3k U8 F 8 4B LA 4
OB IL) B 22 e MSC & AR BE 2 h AR W A W
AT BER, (H X MSC A fe A4 00 U5 i R 1
E o

2. R

MSC HA 70 W36 P R 7. e T S A %%
ZHEEM, AT RIEZAL 0B E EEMY)6E
WA o TEAER B F U0 IFN-y | TNF-or, IL-1B S5l
J&, MSC ] 4 i Z R [F I A K B 7, 4 i
AR T (HGF) | M WA K HF (VEGF) | ik
By R AR A -1 (IGF-1) &, xS E K 1 1] fi i
AN AT AE AN RN N S AR S, IS 5
RS, MR, AE LA IR bk o B
MSC g% ™= A b Z 2 1) G s o1 PR R0 40 e
BT, BIANATSIMRER B2, —H A, mE N
b5y 1 (VCAM-1) 55, B 142 & K7l B 4h,
Delarosa 25" 4R T Toll #£3Z24A (TLR) 915 5 14
SRS 5 Tz, B0y 4
W MSC [ UH S5 4E F 28 30k S AL 1A 41 23951 47 1 fig
R S P b T % 31 AR RS2 3R I el A A AL
ZERRTIRE, XA ATRES R WA H T
S0 EJRE, MSC 7E R B R 5 P 4 T4 30 4
JL 1 430 T =X 5 R HE VR 1 AL s A e B

3. FKbric L2 m ok Igg

2006 4 [E PR Maih Y7 5 25 (ISCT) Xt MSC il &
3 ARFIEAYKERRME: OMINER B 54T, MSC

ML U BE ;. @MSC 5 & ik CD44, CD73
CD90, CD105, [i] B}k % ik 8% & % i CDI19,
CD34 . CD45 %; MSC HATTEMIMr Ak A il H 4l
AR 7 40 ML B BE 7. MSC i AT 434k h 2 40
LA . RS A, ST SR E T
TS MSC 43k 4511, MSC £ 1) 4L BE 1] 1k s
E A S LR I PR A0 B R A TR 7 B B S

= MSC 5% AN A A B S AH AL

1. HRE R R

N N R R L AN RE W e DU R, 5
R RG R LA REA LR, P RYEARAE
FERAVRITMERE R . P RURAE . ARG 5 8RR 5%
R AR AR R B YT S R MSC B iG
I A ARG 5 5 10 /N RIS PR 04T RARAL, 7]
BRAERE . WRGE, X RE N MO0 RPEARAE
R IO R 16T 3R B iR 48 Luo 261 FIHE Jbs
ST AT A3 e MSC A7 TR & B TR T 300 K R
AVE SRR R, AR RAEE KA
SR DIREH st A B IIRE, X2 A T A 2% .
] R AINGT E THT S R AE D, 6T Bl i
TPAE—SE 8, ANl ImAE & 10 2k 15 1 )
FETAHfE X, BRI 5 ARG SR AT
TE—ERgm . Ntk — P E MSC X F iy P48 &%
PN ZARE B Z PR IE R H A .

2. HEOPERERG

HEOP P S EAAAE B — AR, 2L
T 0 5555 K GRS 475 T 0 5 0 R DR S
fit R HER 254 P HEBR 3R 5, (BT PR R AR
RHA R K, FEAEHEDE 7 ] 5E B DR St
FERIZRAAE (OHSS) | Z AR IREIEOL, MM
WETT AR . FIIRFIE R, 86K I MSC
iRy R A= PR U G PN WLE RS~ i B
FIAEE A Fu 25 B MSC R RS
TRTTER W B e T B B R O K OB R, & B
MSC 4 N AT g A Jok 40 i i 0 1=, IR Bel-2
H_EIE, NS BE AR B, R MSC REVK &2 B
HIReHEUEHEDR , HHLEHI T 684 MSC 43 16 4 g
A+ VEGF | IGF-1, HGF %2 5 ki gl i A K 5
T2, AR, Z R AR R ) MSC, nAg i
MSC S Jii MSC &t v] F A& Z AL 43697 175 511
BRELRA, FEks R AR, Abd-Allah %1
T8 I ER K S MSC R TT PR A S ) DR B
TER AR, & BN A B3 (FSH) Ji /b K e —
F1 VEGF 7K-F36m, DRy B hn, SRk & Es



526

HrBEoE 2017 45 8 J155 48 55 8 1)

ZEH, U] MSC 3 1 43 W 5% 1R 919 3 74 19 VEGF
LHIXFIIRE, L IRBFSEH, MSC 7 T 2R
L JR 5 6 R e K S Zhu 2517 R AR 2 AP
D72 RTE S A MSC AT AL 243A 97 B S0 B 5L 5
FRRER, AT RN RRIWME LT T, EUIA
e MSC AL A BT 50 5 A 3 WS RE A A2, T
LA Bl 00 SEHEBN T RE, KL R AR . SR
HEGTHY MSC 32 4 70 O S 324030 1, (R fb2y
BT SRS S 28w B, # g
MSC AT 4345 B B Z2 A 2% B 9F B4R 18 E A .
T ELREG TR A, bk ST A,
B E I AR B . BT R, R
RUEAY MSC X6 7 N 5552 iy BCHE IR P A 2208 2
AAATE, AT A L B BF Sk i R
AT A

3. FHEEZR

TE R N TR R AP i Lk K
PEARZEAE , 5 IR 5 SEOKE, XA
ST 8 K IR Z, O 7 NI & e
PR g S22 40 F/INRUE B8 MSC 5 1y
PIBE R 40 ( ESC) e85 5%, & B 86 MSC 78 4
PEPEFNANIEE PR 25 5 AT i T P B A
6534k, Herp s K R T RIMEM R e A i
YEF . Yang 2" JRZ G4 WI-MSC 15 KAk ] B
PR ESC ARSNER 3R, & B 1 ESC 3
G . AT, WA MSC AT s ok R
FIBR IS ESC #0i0, ATRESHEIMZ 3. BEM K 8
T2 9 35 T LI J% VEGF 3k 1A X,
Ding 252 46 B MSC g £ 51 1] [ e 1) ¢ JBEE 1=
BB MSC-E S5 i A RS HA YT 1 2 P9 ™ T 45
R BB, MSC 32 BEAT #% 51 T8 A IR IS 4552
X IR, ATREFLE g MSC 43 WA I 21 4k 4 i 2 1 IX
T, IGF-1, TGF-Bl Fl VEGF %555 S Ry B 55 N I
PN IEFE ST R, B 2R BT S B
226 1. Wang 257 FI4R (960 5 (18 55 36
MSC ¥k 51 % 785 N B RIG I7 DLW 15 12 B
HUG T2 R R | R T8 P Sa YT 2T
RETE A AL, HABR ML T AE S M & 52 (R R 2 &
SRS A . Xu 25 B MSC 5 7
BRI A 3R, 4 R R MSC T
RETH S b3 PTEN fi2 05 107 5 P 555 37 2 i 14
PRAMEF AR AT, X — R G T
P S S0 PO T 7 AR T — s, it Oy
T BTS2 T 3R

1LY A N

NHUGE W) RIRZRBAEIE N, BARE B A S A
() R AR AL IR T RE (BT AE— 2 S
Bk, MSC FEMSM R, AT REY 1, HAZ
mAHETERE, REEEI IS, WIS TER TS50
REW T 2RO AR R, 206 IRERIRYT
B, MSC 7E 22 1 /R Z0E A OG89 b i T 5%
AR K ZBR T ahPiind, (Ash P ANAFAE— 2 12
Sk, T MSC B8 R T I KA 5 4k B2 3R &K
BEAh, T MSC A S A 4 UK I K fe A 7 1005
ISR R — S o AR ZRE D BB
%, MEHIALEI M A 2TEE, AR MSC 5 & Fl
HH S5 BT 85 L M AN 22 ] () &2 2 Ve LD, 4
JENTFREE Z | AR ANIE, It RAE
MR P — T AT IR AR

2 % X W

[1] Boivin J, Bunting L, Collins JA, Nygren KG. International esti-
mates of infertility prevalence and treatment-seeking: potential
need and demand for infertility medical care. Hum Reprod,
2007, 22 (6): 1506-1512.

[2] Dun EC, Nezhat CH. Tubal factor infertility; diagnosis and man-
agement in the era of assisted reproductive technology. Obstet Gy-
necol Clin North Am, 2012, 39 (4). 551-566.

[3] Quaas A, Dokras A. Diagnosis and treatment of unexplained in-
fertility. Rev Obstet Gynecol, 2008, 1 (2): 69-76.

[4] Schlegel PN. Evaluation of male infertility. Minerva Ginecol,
2009, 61 (4):. 261-283.

[5] Augello A, Kurth TB, De Bari C. Mesenchymal stem cells; a
perspective from in vitro cultures to in vivo migration and niches.
Eur Cell Mater, 2010, 20, 121-133.

[6] Hass R, Kasper C, Bohm S, Jacobs R. Different populations and
sources of human mesenchymal stem cells (MSC) : a comparison
of adult and neonatal tissue-derived MSC. Cell Commun Signal,
2011, 9. 12.

[7] English K. Mechanisms of mesenchymal stromal cell immunomod-
ulation. Immunol Cell Biol, 2013, 91 (1). 19-26.

[8] Delarosa O, Dalemans W, Lombardo E. Toll-like receptors as
modulators of mesenchymal stem cells. Front Immunol, 2012,
3. 182.

[9] Nagyova M, Slovinska L, Blasko J, Grulova I, Kuricova M,
Cigankova V, Harvanova D, Cizkova D. A comparative study of
PKH67, Dil, and BrdU labeling techniques for tracing rat mes-
enchymal stem cells. In Vitro Cell Dev Biol Anim, 2014, 50
(7): 656-663.

[10] Z=M, Z/hG, SKBL, fUrd, SREEHE. AJGE M sE BT an
MR/ NI R I & . Pl RE i (E¥RE
fZ), 2014, 35 (1) 25-31.

[11] Luo HJ, Xiao XM, Zhou J, Wei W. Therapeutic influence of in-



BT 2017 4F 8 4 48 555 8 )

527

[12]

[13]

[14]

[15]

traperitoneal injection of Wharton’s jelly-derived mesenchymal
stem cells on oviduct function and fertility in rats with acute and
chronic salpingitis. Genet Mol Res, 2015, 14 (2). 3606-
3617.

Lee HJ, Selesniemi K, Niikura Y, Niikura T, Klein R, Do-
mbkowski DM, Tilly JL. Bone marrow transplantation generates
immature oocytes and rescues long-term fertility in a preclinical
mouse model of chemotherapy-induced premature ovarian fail-
ure. J Clin Oncol, 2007, 25 (22): 3198-3204.

Fu X, He Y, Xie C, Liu W. Bone marrow mesenchymal stem cell
transplantation improves ovarian function and structure in rats
with chemotherapy-induced ovarian damage. Cytotherapy, 2008,
10 (4): 353-363.

Takehara Y, Yabuuchi A, Ezoe K, Kuroda T, Yamadera R, Sa-
no C, Murata N, Aida T, Nakama K, Aono F, Aoyama N, Kato
K, Kato O. The restorative effects of adipose-derived mesenchy-
mal stem cells on damaged ovarian function. Lab Invest, 2013,
93 (2). 181-193.

Wang S, Yu L, Sun M, Mu S, Wang C, Wang D, Yao Y. The
therapeutic potential of umbilical cord mesenchymal stem cells in
mice premature ovarian failure. Biomed Res Int, 2013, 2013.
690491.

Abd-Allah SH, Shalaby SM, Pasha HF, El-Shal AS, Raafat N,
Shabrawy SM, Awad HA, Amer MG, Gharib MA, El Gendy
EA, Raslan AA, El-Kelawy HM. Mechanistic action of mesen-
chymal stem cell injection in the treatment of chemically induced

ovarian failure in rabbits. Cytotherapy, 2013, 15 (1). 64-75.

[17]

[18]

[19]

[20]

[21]

[22]

Zhu SF, Hu HB, Xu HY, Fu XF, Peng DX, Su WY, He
YL. Human umbilical cord mesenchymal stem cell transplantation
restores damaged ovaries. J Cell Mol Med, 2015, 19 (9).
2108-2117.
TR, BEMIE, RG] /BB BE R ST T A T
PRIBE b B 2 M T 1 A B R S S . SR L R E
2010, 19 (4): 257-260.
Yang X, Zhang M, Zhang Y, Li W, Yang B. Mesenchymal stem
cells derived from Wharton jelly of the human umbilical cord a-
meliorate damage to human endometrial stromal cells. Fertil Ster-
il, 2011, 96 (4): 1029-1036.
Ding L, Li X, Sun H, SuJ, Lin N, Péault B, Song T, Yang J,
Dai J, Hu Y. Transplantation of bone marrow mesenchymal stem
cells on collagen scaffolds for the functional regeneration of in-
jured rat uterus. Biomaterials, 2014, 35 (18): 4888-4900.
Wang J, Ju B, Pan C, Gu Y, Zhang Y, Sun L, Zhang B,
Zhang Y. Application of bone marrow-derived mesenchymal stem
cells in the treatment of intrauterine adhesions in rats. Cell Physi-
ol Biochem, 2016, 39 (4): 1553-1560.
Xu LN, Lin N, Xu BN, Li JB, Chen SQ. Effect of human um-
bilical cord mesenchymal stem cells on endometriotic cell prolifer-
ation and apoptosis. Genet Mol Res, 2015, 14 (4). 16553-
16561.
(Wschs H . 2017-02-24)
(AR - MhAtesi)



	17年新医学第8期内文.pdf

