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TNF-alpha and osteogenic differentiation by stem cells
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Abstract; Tumor necrosis factor o ( TNF-a) plays dual function role in osteogenic differentiation by stem cells ( promoting or
inhibiting osteogenic differentiation ). The process is regulated by multiple signaling pathways, including Wnt, BMP-Smads,
MAPK, and NF-kappa B signaling pathways. The treatment time and dosage of TNF-a and the type of the stem cell might be

important factors to determine the effect of TNF-alpha on stem cell osteogenic differentiation. In this review, signaling pathways and

potential factors involved in stem cell osteogenic differentiation with TNF-q treatment are discussed.
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EHER—RFME T AR REME,
REWREH, TNF-o {2 FF 50 $1 T 40 5 15 1B 4
KHERELZRESEBEMX, G35 Wingless-type
MMTYV integration site family members( Wnt) . B &
& % % H (bone morphogehetic protein, BMP )-
Smads, 22 3 JF & 1L & A ¥ B ( mitogen-activated
protein kinase, MAPK) \#% ¥ % [ ¥ kappa B( nuclear
transcription factor kappa B, NF-«B) Z{Z 5@ &, {H
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7] &9 TNF-o 45 B} 18] | 7 F 9 B J% P B T 4 2%
Ba3d S o= ERRKIEM. B INF-a X
T 40 B L AE A 6 15 558 s K 7T Bk k2 R
RM—GR  NEENHRARE—EHEE,

1 TNF-a 5 Wnt {5 Si# 2%

Wnt {5 5 18 P& 7€ /8] 3£ & T 40 M ( mesenchymal
stem cells, MSCs) M i F Ak S B PEEEEH®
A H X B4 ] ( B-catenin) K1 5 F A 4 N
£ 4 Wnt {55 3@ B B Wnt/B-catenin 15 S & B #13E
21 Wnt {5538 BB Wnt/PCP, Wnt/Ca®" {5 258
B, 8 Wt EEEHRYEELIE Wl ~ 3,
Wnt8 Wntl0b % ,JE £ 88 Wnt {5 5@ BB IK G IE
Wntd ~7 . Wntll &0 22 Wnt (52F B+,
Wnt Bk 5 H 32 k% i 2 & ( Frizzled, Frz) ik %
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fEHE. B % k4 % FE B 5/6 ( LDL-receptor-related
protein 5/6 ,LRP-5/6) #45& , AT #| B-catenin &
R &Y APC-Axin-GSK3B JE i, BH U B-catenin B
AL .

KM B B-catenin B 15 #9 B-catenin 7E i
FHREBRHAE, 5 THMBETF (T cell factor,
TCF )/ B 40 g 38 5% [ F ( lymphoid enhancer factor,
LEF) MEEN , R#FEEF I C-myc, cyclinD1 R
BEERE . LM Wat {55 58 ¥ 7R LI
HEAR MR B LT H T A S p38 2 W BUE AL
B H¥E (p38MAPK) c-Jun N ¥ #% B8 (JNK) {2 #
BMP2 RkEHA A"

TNF-a A Wt {558 BEBOE T W RE
BN F R A AT i T 40 M o) LB o3 fk . TNF-o S A 36
fa] 3 i T 48 @ ( human mesenchymal stem cells,
hMSCs) B8 434k , 7] B R0 8k 2 08 A e e B AR
E§ (tissue-non specific alkaline phosphatase, TNAP)
RKixHFERP Ik, Dickkopt X EH 1 (DKK1) &
Wnt 5 S@RMME N, 075 Wt AT FHLEE
LRP-5/6 BHM; Wnt/B-catenin {5 2@ k"', 7£ TNF-
o B9VE RS, 41 N DKK1 7K E3 0, B-catenin
B MR ALK F- X T R, F DKK1 5 DKK1 #0430 T 4
Xt hMSCs #) TNAP R (kR A EWMYBRH., WH
T WniSa %0 6B B3t 7% A TNF-o 5l EET 1L,
it TNF-o 45 F§ T hMSCs J5 7] & % £ R A MK
Wntl0b fl WntSa /K, B84 TNF-a 23 o I £ 5t
Wnt {5 5@ BEHRE ",

2 TNF-a 5 BMP-Smads £ Sif &

BMPs 1 % 4k 4 K H F-B (transforming growth
factor-B, TGF-B) B HK K 5 ,Smads H HAMAF
SHSEA, B4 R 2K IE T A Smad (R-
Smads) . 3t 5] 4 i 2! Smad ( Co-Smad ) 1 # i #
Smad(I-Smads), BMPs 5§ H Z K & & F B & R-
Smads(Smad! .Smad 5 .Smad 8 ), {E 4L #) R-Smads 5
Co-Smads(Smad4) L U E & A HE B EHAMRBE N HE
Runx2 ( Runt-related transcription factor 2, Runx2) .
Osterix % H #35", Runx2 £ 40 M i & 54k &9
RFREREFHETF, N BMP2 K, BMPs #E
Smads J5 i if Runx2 3 31 F AP-1 1 AP2 B &
Runx2 #F$EF",

TNF-o 7] B £ ) %] BMP-Smads 15 5 i % =k {2
F T W B RN 431 AR I ) T 40 M e B
444k, TNF-o ] #1 %] BMPs i S /) Smadl 5.8 Bk

fb, B 1k Smadl-Smadd & & 4k 5% 12 2 40 ML B2, 40 0
BAAHE C,.C B A6 o Smurf B E3 ZREH
BRI A, AI# Runx2 & Smadl 32 % 4L 1 BH W7
BMP-Smads {5 5@ # " . B9z &8, TNF-o 7 LI &
ZL# CC,a A, T, 41 M Smurfl F1 Smurf2 7K
¥ {2 ¥ Runx2 Z &AL, Wl C,C, MM A,T, 4
R 4L RNA T BR 50 B R 060 50 40
#] Smurfl 1 Smurf2 By FiE, WA Ll # ¥ TNF-a §
BOR) BCE A0 B R A, AT IE B TNF-o 38 3 £ 3
Runx2 ERAMWH BB . &4 B 5A A TNF-o
FRER/NEAR, TNF-o W IR RILHE R E3
WW Domain Containing E3 Ubiquitin Protein Ligase 1
(WWP1) Rk, 6 AP-1 ¥ R ¥ JunB Z KL i#
T 1% 1 BMP-Smads {5518 B T i B9 2 B ¥ 5%, #—
S bMSCs BB L

3 TNF-a 5 MAPK £8i&E

MAPK F5 @R EES 5HRMER 530 H
T RAEKESE Has 4 KHSEE A
HshE S8 B B8 1/2 (ERK1/2) . JNK, p38MAPK
MERKS (55 @M. BEBEZHHRAHR TNF-o
A i MAPK f§ 5 & B T 8 ERK1/2, JNK,
pISMAPK {5 5 3 B 2 i# o 40 0 T 4100 AL 4
’f‘t[w—mo

i TNF-o T 70 B8 B & 5 40 B ( adipose tissue-
derived mesenchymal stem cells, ASCs) & A {& i
ASCs 458 FE4L, F L AR TRREER BB E.
Runx2 & BMP2 j % ik, #— S A HNH 2 A
ASCs KRB 44k 5 TNF-a i $ 89 p38 .ERK1/2 &
FBE AR 4k 9% U0 A 2%, A ERK1/2 il ) #0 1
ERK1/2 {5 5 i@ B 7] i ASCs & BMP2 &k & i
B4k, B3 p38SMAPK 15 5 58 B H A B 40 I AR
&, 8] TNF-o 3@ 3 % 7& ERK1/2 {5 538 B2 i
ASCs RE A, MAEANLEEHMEEIE
H,TNF-a W ¥ 7% INK {5 5 8 B 402 3 % & 2 k.
TNF-o Al %53 A F B4 M ERK \JNK 8% B2k 342
3 H 9% M %% 8% B8 ( alkaline phosphatase, ALP) & ik,
{EH A Runx2 KB E W, INK 55 31 % 57
SP600125 A > il ALP By Rk A L™ -

IS FE At BF 5 4 & B TNF-o 0] LA 3@ 2
MAPK {5538 B0 5 T 40 M il & L. 7 C,C,,
4 A/ B AG BUE 4 MC,T,-E, B ard &
t1,BMP2 0] i S 40 fg ALP. 45 Ji B Al Runx2 # 3%
ik, TNF-o BB BMP2 M 4E/H, {H TNF-a AW
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