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Processin menstrual blood-derived mesenchymal stem cells
for treatment of central nervous system diseases
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Abstract: Stem cell research has become a frontier in the field of life sciences, and provides an ideal model for exploring
developmental biology problems such as embryogenesis, histiocytosis, and gene expression regulation, as well as opens up
new doors for clinical tissue defective and inheritance diseases. Among them, menstrual blood-derived stem cells (MenSCs)
are characterized by wide source, multi-directional differentiation potential, low immune rejection characteristics. Thus,
MenSCs can achieve individual treatment and have the most advantage of the clinical application. The central nervous system,
including brain and spinal cord, is susceptible to injury. And lethality and morbidity of them topsthelist of all types of trauma.
Compared to peripheral nervous system, recovery of central nervous system after damage remains extremely hard. However,
the treatment of stem cells, especially MenSCs, is expected to solve this problem. Therefore, biological characteristics of
MenSCs and their treatment in the respect of central nervous system diseases have been reviewed at home and abroad in recent

years, so as to provide reference for the treatment of central nervous system diseases.

Keywords: menstrual blood-derived stem cells, differentiation, central nervous system diseases, stem cell treatment, repair
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Fig. 1 Schematic of changes in the human endometrium during the menstrual cycle, illustrating the growth,

differentiation and shedding of the functionalis layer'®.
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20 L S A 5 2R AN A A3 BT i Al s
Y345 2| HR RIEEIE A Oct-4, CD105, CD44,
CD73 fil CD9 % BH: , i Nanog. SSEA-4, CD45,
CD34 il CD14 &5 (LM, 1 & 1 Ui B M A 281
HRT DL i T A L A B ko N L
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MO ARG T4, 4/ aU4E R X} MenSCs 14 4f
S IR T o X YA R JE R BT 24 e
THEEAM ., EBIMS2Z, MenSCs 7ERIME T4
bR NLCs 5 #2875 73 R F sl 2R ) B 3 A i
PEE AT, — MRS A8 Sy 2o A 4t A 4
FRR A4 Hiftl NLCs, kit MenSCs &4k
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Comparison of menstrual blood-derived endometrial stem cells (MenSCs) with bone marrow

BM-MSCs

Bone marrow

F1 ZIBEMFERNBETHRS BB TR THMA LR
Table 1
mesenchymal stem cells (BM-M SCs)
MenSCs
Source Menstrual blood
Surface marker* CD9', CD13*, CD29", CD117", SSEA4*, CD73",

CD90", CD105%, HLA I,
STRO-171+-21415]

| mmunoreactivity MenSCs<BM-MSCd

HLA-DR7,

CD9, CD13", CD29", CD117", SSEA4",
CD73", CD90*, CD105", HLA I*,
HLA-DR", STRO-1'1® 16181

Numerous cell types of mesenchymal origin,
glia cells, neurons, hepatocytes, and
pancreatic islet cell 22

Differentiation Mesoderm (myocytes, cardiomyocytes, osteocytes,
adipocytes), ectoderm (neurons, glial-like cells) or
endoderm (hepatocytes, pancreatic cells,
respiratory epithelium) origint*2 % -3

Self-renewal and MenSCs>BM-MSCd*

proliferation capacity
Clinical application

Have stable genome and are not tumorigeni

23 Exhibit crippling abnormalities, such as

reduced proliferation rate, differentiation
capacity and passage-associated
abnormalities® %!

*Cell surface markers are not exactly the same as the table.

T2 ZmMEMTERBRTMIETE P IRHEL

2 RGP RIA T R

Table 2 Application of menstrual blood-derived endometrial stem cells in the treatment of central nervous

system diseases

Treated diseases/model Total injected cell concentration

QOutcomes Administration route

MCAO stroke animals 400 thousand or 4 million for
intracerebral and intravenous

injection, respectively

Dorsally hemisected SCI rat 1 million
Experimental animal tumor model 3 million
Multiple sclerosis 30 milion

Intracerebral and
intravenous injection

Robust effects, less neurologic
deficit

Neuronal regeneration, axonal
remyelination and motor function
recovery

Migratory capacity, therapeutic
efficacy

No notable events or abnormities Intrathecal infusion

Implantation

Tail vein injection

Abbreviation: MCAO middle cerebral artery occlusion.
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SR e 5 5285 T B R BRIt A T
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Sy RIRIT A RGERE, WEZRREANT O T
TSRS A 28T, AR 4 AR RN = A U VR T
) T 248 ke U

22 MenSCs 5&8E#HGIEE

a1 (Spinal cord injury, SCI) J&—Fh 6]
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15 22 e g 240 e, T AN 450 0 1 00 2H 2B TR 9T
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R, R RBE IR A DG PH T A
(Tumor necrosis factor-related apoptosis-inducing
ligand, TRAIL) w] LU i 330 06 T i A 75 e 20
ML, 5t AR, 43 TRAIL (STRAIL)
TR IR G, v TR R
240 R T T R AR R E A . T Wang 45127z
4 STRAIL 5 MenSCs i3 T7 W B Bs ,
P22 B JBTR VAT A R TR Y LB . TE IR
M VEIRTT 25 i B R B 2% 20K T, MenSCs i
TN NG I SBR[ Pk T Ak el 63k STRAIL
PR A 3B B 00 355 289 35 2844 1) MenSCs ZEAR S FiI
RN IR B BTN /E R . E0L, MenSCs
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24 MenSCs 5% & 14mEL

£ KYEREALAE (Multiple sclerosis, MS) J&—
Tl UL TR b 22 BRI E , PBE A I T 4T 4k
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HAT, BT A SNSRI (Disease-
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PR AG 52 B 93247 . Zhong 2512 5 MenSCs
e HLA Z 880 A TE R FNIFS 508 145 & AE B 1 114 1]
o T ANRERE, FEARSMENSh AR P9 B WF 5T A 2% B
MenSCs HA e fetl, 7ERLLIE O T 5E 3 shil
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