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New focus on osteoporosis: differentiation fate of bone marrow-derived mesenchymal stem cells
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[Abstract] Osteoporosis is a frequently seen metabolic bone disease characterized by reduced bone mass, reduced
bone mineral density and bone micro-structure destruction. Patients with osteoporosis are prone to brittle fractures, and

the incidence of osteoporosis is increased annually. The pathogenesis of osteoporosis is related to the imbalance between
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osteoblasts and osteoclasts. On one hand, the activity of osteoclasts is increased, with high bone resorption; on the other

hand, the function of osteoblasts is attenuated, with low osteogenesis; and finally the two reasons lead to loss of net

bone mass. Osteogenesis is closely related to the differentiation of bone marrow-derived mesenchymal stem cells

(BMSCs). In osteoporotic patients, the adipogenic differentiation of BMSCs is increased and the osteogenic
differentiation is decreased. The differentiation fate of BMSCs is regulated by BMP/Smad, Wnt, Notch, Hedgehogs and

other signal pathways, involving microRNAs, transcription factors, epigenetic and other regulatory mechanisms, which

is a focus in current research. The future studies need to focus on finding the key factors in determining the

differentiation fate of BMSCs and BMSCs transplantation, so as to cast new lights on the treatment of osteoporosis.

[Key words ] osteoporosis; mesenchymal stem cells; cell differentiation; signal pathways; microRNAs; epigenetics

B RBAME & —F o LR E R, LB E
WD B AR AR B L M BOR R AR B R
Jete B I, BRBEAAE N E R MR ERH K
xR R MEF FHAME X904 %4 & & FURARE %
FHERRAEMELEE RGERNE(BEFDF
A), BAFHNRME — MR EELBEZ EE~
L0 H;EFHTRAAAE— K 705 FREN
FRGER TR T RN EEEREETDF,
W E A, KE A DR A, F T B AR
EWMEAREZREHGEY, RFEEL T REFR
BANEWN BERAKE R L4140, L% T B K, 40
P EABEFRAE LR E N 24. 62907, &R
RARMEEFHRXRELE G, "ELEELRA DY
EEREY,

BRBARE R AR AR EAE T HEUE FW
RE K, BB AR NNRE T ER
O\ o % A0 ) B RO B BB BB A 2 A AR 4k TR, Sm
WipBmE RS, EAKBEALREF ANKA, %
FHEMEARTHTERRIR. FEESFTRR
B, TR EN B R B YR AR R
REELKE,

& 7 it T 48 # (mesenchymal stem cell, MSC)
E—XRBETHRENTHR.EH L Emp 6,
FETEHAL Y W KR RS, HPFH
%k J8 By MSC (bone marrow-derived mesenchymal
stem cell, BMSO)#F %7 & %)~ iz, BMSC & j &
e TR T, ot EmAEF FE
PRHETEEAEC. HPREGRESLHRAELE
LA H R B A, B R KA BMSC i KB A
W R g SRR A E KR E EN
HS, M BMSC i fle o 17 35 2B 2 6K
MHAERRMEAERETFRALENT &
z 28 i g microRNA (miRNA) | % 9 &

[Acad ] Sec Mil Med Univ, 2017, 38(4). 397-404 ]

W S M EES 5 BMSC b ariz 8 45, F ok
& BMSC -k 77 1 09 % 4 B 5 fn MSC # 4 # i
BUAME By U8 T R BE T AT R

1 &YEER:REFERE BMSC S LaiEH X
HF?

KT FRAE BMSC o0 77 1 8y x 58 B F LK

REFHAABTOFEL  FHNAETE TR EE
BERRERERETRETAREAR . FERERE.
miRNA A% W44 % B % % B 7 BMSC 2t 12
TREHE G E R,
1.1 3842 BMSC S fLegie M3 54 5@ % £ 4
FE#EESET BMSC K&K B2 HEE, &
5 WA K %% H (bone morphogenic protein,
BMP)/Smad & ¥ . Wnt i# % . Hedgehog # # .
Notch # # Fn & 4F 4 40 f £ K B F (fibroblast
growth factor, FGF)# B % (E 1),

1 EEEEExERTAESLNESER
Fig 1 Signal pathways regulated the differentiation of bone

marrow-derived mesenchymal stem cells (BMSCs)
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