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Abstract

BACKGROUND: Transforming growth factor 32 is a family of polypeptide growth factors with multiple biological effects. It plays a
role in the proliferation and differentiation of mesenchymal stem cells. It is one of the most important regulation factors for the
mesenchymal stem cell proliferation and differentiation into cartilage cells.

OBJECTIVE: To analyze the molecular structure of transforming growth factor 2 and its role in cartilage formation.

METHODS: An online search of CNKI, VIP and PubMed database was performed for relevant articles on transforming growth
factor B2 and cartilage formation of bone tissue engineering published between January 1995 and August 2011, using key words of
" TGF-B2; cartilage formation; tissue engineering" in Chinese and English, respectively. Articles on the induction of chondrocyte
differentiation, treatment progress of cartilage diseases, molecular structure and signal transduction pathway of transforming
growth factor 32 were included. Duplicated studies, antiquated standpoint or review literatures were excluded.

RESULTS AND CONCLUSION: A total of 302 articles were obtained in the initial search. According to inclusion criteria, 262 of
them were excluded, 40 documents were finally selected. Analysis results show that transforming growth factor 2 can facilitate the
synthesis of cartilage specific matrix, such as type Il collagen and proteoglycan, by promoting the differentiation from mesenchymal
stem cell to chondrocyte. Therefore, transforming growth factor 32 has an induction effect on cartilage. It regulates the proliferation
and differentiation of chondrocyte with other growth factors, which makes it possible to permanently repair the cartilage defects in
the clinic.
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ST W R I 1 30

HREEL: VIR 302 F3CHR, HEBR 262 FRTFAFRERISCER, JRAIN 40 FETFAFRMERISCER . 2o HT A AL A N
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4m 2 (bone mesenchymal stem cells, BMSCs)
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1 FERFTE

1.1 BRKE & & A it ek b
7] 4 L H3E CNKI. P B 7)) & 3B 42
o SR A 4048 & (VIP)1995-01/2011-08 47
a9 XL F, kA “dAEKRETF B2;
REM R AR IAE”, FRALFETHES
“d 7, Rl if#% PubMed 1995-01/2011-08
BlE 6h48 % L F, #%%ki5 “TGF-B2; cartilage
formation; tissue engineering”, JfFkE XL F
EEAEA “English”.
1.2 NigtngE s EHITmE, FEEER
ARG 09 5] L,

MR OTGF-B2 T LM FHF 5L FE.
Q% FH kb TGF-p2 XMW, @i F
JaE @ AAE LB SE AR R, DL 5 Fa kA
.

HEBRhROfE: 2R Lk, AR, WA E
ML E.

1.3 SIS Ik EF) 302 BAnALFE, 40
o LRI INATAE, HER 262 B Lk A A &
HEEE. AL HA Meta o ELE., #
B hNFRREY 40 Bkt , 553 & TGF-B2
S FLEMGHE L. A KB F/Smad 12 54
Fi@ 3. TGF-B2 s 4B a9 %h. TGF-B2
5 BMSCs #-541keg 0.

1.4 HBHVIEER 5L F A —#4) TGF-B2
588 A AR TAE T 6948 E TR SR
B H—EHRRFHRE KL LR, &
FoMEHFAL. AN k836 TGF-B2 »F
M4 S, TGF-B2 125 4 Fid 3%, KB mfited
FHFHK, BB MR R AW T R

2 #R

21 TGF-B £B{FB TGF-B AT @miet Kk
Fam ity TGF-B B R#EFH—N, £—% %K
RAKRAT. £rHlshmik N H4E TGF-B1, 2,
3, 4 WA LA, Xk FMIRKADME) AN FE
M, FURKZE 72%~79%, 12EM15 %k
FRARRAY, TGF-B B4 % &AM F 2,
st BMSCs ¥4 74 Fa/ K 51t o) feh — e AT 4%
A, 2T BMSCs #4745 & 48 e 7 @) 4
HgF EERAFZ—, 28 LI E @
Jo kKo ibih SRR RGO me B F 2 0
Cals 5% 483t TGF-B RE LA 35S A
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BMSCs st 2T H #rm, 4R %% BMSCs *t
TGF-B ZAURFMEA BE MK EF, FIEET
TGF-B R F) L& # 52 %57 A BMSCs 4hsh3& 5k
AR5, — R AL TE SR LR A
HERGKF TGF-B, woiFmin. Wik, &
B Ao 6 B ) 1% o 2 01,
2.2 TGF-R2 V&M DMFIRREM  TGF-R2
RE 2 NEMAMRA BT, AT RES
12 500 #0345 & = Bk ik 4 a4 = J kIS0,
A TGF-B2 KA Az T L &R 1941, 2R TA
SRRF, P ATRTF C ot A 9 MRF
49 Cys!"l, TGF-B2 B4 4t TGFB 48 % B T F7
AR RGN AR ERE X FE 5
HF A%, AR ERETEAT B, AT
B R R B o, RARIER A KK T +
A EZAEA

TGF-B2 fEfmf M & e mA L AEME K
H_RARAHRES, LEKREEMAXES
&M TGF-2, A&k maissal™, a7akis
EAEEG AT TGF-B2 MR EHITE, 5
—AP e TGF-B2 4% & feinik TGF-B2 #9
ok emAnss R IR 04 A A7, TGF 37
PR F L skE A 3k TGF-B2 B X4 4s %
PRIEFHEAS T @R, RIkH TGF-B2 &£
ik e T pb) TGF-BIAT IR AR A &8 264
TECHAT T 2RRB], Mkl TGF-p2 H#4%
& # AT TGF-B/AT & £ X & @ A oMea o
by FEAARE . EARN RS T 4o F e
19 WL &8 SR AT TGF-B2 A AR E A
E1 TGF-B2. TGF-B2 i ilah B + 4 F &
5. HERQEBERELREEES 2, 9 fokthis
HAEG 12 TGF-p2 iz 71, seapiiat ik
SRR, A m s AR AR A,
2.3 TGF-p2 ESES@K TGFp2 54T
BB A 2R A A AT1E 54 F, Smad
FORxA TGF-R2 HE kLB T4
Z5 NI AESE w15+ A5
FUO TGF-B2 12 52— dEak K ey 3 it §
W H X@miiz N Eide, §2mAr st
BB FRB KR Smad Ba iy,
Smad 12 5% @ 2 TGF-BIEH AL A &G @It
NIE 54 SR 2R ETRN THETHEIIR,
Mg . pikfemt kR R F BH Sz
mEE AT TGF-p2 %0 F 511
Ale | B2IKE G L, @k &N RTR
Sa4. B AR B R B A R R K
B 22 IR AR B 5 B B AL s, |
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B, E BB R A A AT T B2

A 2R G 18 1T Smad & & 45 5 AR R A% B 4w
o U B AL KRR m L SR A
Wnt/B-catenin 15 5 44 -1 12 f= MAPK 13 5 431842,
X F 2, MAPK #= GSK3 ¢4 fi A BB H &L
AEGA Wnt o9 ERAER AR AT, Wmst TGF-p/
T AL AR GBKIATAE, HF BMSCs &) smIE
WAL, A B AR TAZ SR ARA T tm i,
2.4 TGF-p2ESMEMME TGF-B2 AV T 4 F @ik
PRIKE R DGR EEFEF Sox9 kA, 1Lt
min e, W F o Q4% E @minie Ko
1Y, @475 3B m IR e, IR B G % 4o AP,
@@t PIBK/AKL i@ 3455 KR 48 & @ B 40 42 47 ) B
F R AR I H] £ BB P, G A TR %
BEAD R TG Wik, RBEECE M 5 AR I B 4
Jo Fb 0 s RS R £ RPN, BRI, BB R
smd TGF-R2 A 8 2 £k, TGF-B2 T1:4k B tmiess
St mpa s R iR AR, % TGF-B2 44449 BMSCs
TR AT F R KT miestF A E G, TGF-p2
FAERBRARFEOREKESTFTEOER, RIH
TR ARE H A

Bl &A2 5P % 2 TGF-P2 45649 B RA R
minw A RS S AR, SRV ERATIEL,
HH RN IRBIKB S, #5540 BMSCs 5%
BAAS /R SUBA X R AT RAF 09 BB W 5, =T AR 4K B 4R 4%
IAEFFTF4mfit. L9 BMSCs 2 TGF-B2 @554
PSR T LR T A2 & A BAF 04 5 A . Munirah 25271
A TGF-B2. M&FHAKRRET 1 F4%Fmitt KA
FRABEASFEFH R TRE @i, FEAANARRARN B
MERF G E. KT, MEORT@RLETOTR. B
8% 7 20V g & k45 A TGFB2 4 45 A BMSCs,
R TR I Ee S A B AR R R A
TGFB2, 48 h /& I & & f Ao R & & & TEAE A AT A r 4
FAARKF IR B, sk R4 LR A TGFR2
T VA B S AL BMSC 49 %% 414, Serrano 5248
B RS e m A KB T 2 4= TGF-B2 ToRIIFS
BMSCs # b A B E % Fmin. £ EHFH
PCDNA3.1(+)/TGF-B2 45 4 £ % F 32 F5 64 F HLie) ST AT4R
MR T LM RE L, ERETTY AR
KRG AT L0 S0 T ARE A5 H64 BAT L B AT % . Bosett
P st e i KB F 2, 4, 6 5 TGF-p2 b
# S A BMSCs 3B A TAZ LA T2t R A .
2.5 TGF-p2 MAFEWETS
251 R#elGEL IHFEPALAAGE TGF-p2
Z AR BMSCs ¥ R iA3E3%, KO H AN SIE LT
EHAHRGIEE. BRI A T, E4895 £ 4 TGF-B2
FOKBTAR, FEATRIE A4 L TGF-B2 iR, W =T 3%
7% B3k & BMSCs # i gitE, Mttt f) d -2 as,
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252 94 X K& Tchetina %P¥sf %13 4,
TGF-B2 fedp 4] 8 K K& 8RB R BN AAL 0 F 2w
oA, MmBEE £ K094 K. Kapetanakis 55
ki, MF TGF-B2, 3 RELBFMHXT Xe9&m. &
e rFFa Kellgren-Lawrence 244 5 2 B R EAE X .
253 MEHBTHE MHEZRTILFTERI A
T B Aa T 5 M 908,V , ATHTEP S 10 & I TGF-B2 A&
BATHEMER AN R A ERTRTRZ N MER
TH, BReETaAL T HR LBITHT HH . FK
TGF-B2 & A T Mty Auh| =T 65 AT 244 4 SR354% AT 349
HMela) AR TGF-B1 A B AKX FHEAFIARM, 5Lk
AR FE N S ki KA R AW N FRILEE S
ey min IRt A AP, TGF-R2 442 £ % 3B 44 L1 A7
ROUZBMAT —2IFK, BB E L eH 4R
FE A 89 TGF-B2 A ¥T #6 s A 3+ IUA Me 18] B R ATHE T8 77
F AR —F A H 4. Matsunaga 0% LA ) £ 4m e
TGF-B 5 A2k 8 5 oA X, BT R AAL AL
IR BAF et TGF-B1, 2, 34 TGF-B2 24k 1,
A AR AEE S K F, SREVME FINE
¥, ML 2R EFRTHE, B TGF-B AEEA TATA
EHLEORETR,

3 g

B R o FE ot TGF-B2 #9454 BIL A 2 45T B
#, B AR & TGF-B2 & A TR TAZKF 6940 KA
FREFEFFRE @ AFN. FRARET
TGF-B2 #e#%4Li#t BMSCs st A 3k F fm i R AR KB 5
FAEA, HREFFFEL R N RRREEG S48
SN B, TGF-B2 & 4438 £ mie B T4 IGF.
BHREG. HEF@mBARRT, LR ALK E M@
Jok k54, TGF-P2 A FUELMA KL T IRAA
Eis 55 A REiARTATEERN, 2 ALmy
IARFEETRTAENEZ@RA T, HirdlF LT
KE S AR MHNE T AR EAE 8] ZBRATH R F 697677
RAEFTEYIRIZ, HARR M. B AR AR TGF-B
LA mRNA ZARXZHRER KT KEHQIRE AR F
FR G RGAZBEREY, HA-FIE—F Ao R P,
IS B TGF-B2 A Mgl & M ik 5450 F 5 38
IR IR 8976 7 PR A T B

vz L RTiE, ¥ TGF-B2 F-5H m 94048 L4245k
FE R T RET, RSB T AL A §FAL
#, m BRANT SRIMAFE L RRG R, B—Fr#
FARASEAG B IR B AR ARG 657 F k. TSI fT & 3K
SRS A AT a5k b SR fa AT AR
MR TARE G0 T2, ¥ TGF-B2 & A Tl R4k
& 5 6948 X RAEA AFRNIRIT.
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