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Different sources of mesenchymal stem cells for the treatment of cartilage repair in knee joint WANG Lian,HOU
Peng, JIANG Tao ,WANG Zong-bao™ ,ZHA O Yin-xue ,and WU Ke. *Clinical School of A cupuncture and Orthopaedics ,A nhui
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ABSTRACT As propose of organ repair stem cell therapy technology, articular cartilage cannot be repaired by itself has be-
come one of the research hotspots, repair of articular cartilage with mesenchymal stem cells has shown obvious advantages for
the treatment. The scholars have made a preliminary study on the role of mesenchymal stem cells from different sources in the
repair of knee articular cartilage ,and with the combination of transplantation and cartilage tissue engineering,these technolo-
gies improved the human cartilage repair effect of bone marrow,adipose,synovium,cord blood derived stem cells,which
achieved good clinical curative effect. Due to the different sources,the dominant and recessive factors, each stem cell will have
certain advantages and disadvantages. At present,the clinical research is still in the experimental stage,there is no definite
conclusion on which kind of stem cell or technology is more suitable for human cartilage repair. This requires the validation of
large-scale or combining with new processing technology clinical trials and the long-term clinical effect, it also provides for the
basis for further clinical research.
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AAHAANE., T A 00— EE B ——MSCs 7 1E
TLZMAL b A5 EFERTE MSCs (bone marrow—
derived MSCs, BM—MSCs) JgMi 412K MSCs (adi-
pose—derived MSCs, AD-MSCs) . i 20 24Uk i MSCs
(synovial tissue—derived MSCs , SMSCs ) A M Jif 7 1>k
JH MSCs (umbilical cord blood—derived MSCs, UCB -
MSCs) 4545, AR W T 4B 240 i 2 40 55 59 B
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IRBFFE

[ o 240 35 7 Bl 2 ) 52 B I ZH 2 2 i o 25
(Mesenchymal and Tissue Stem Cell Committee of the
International Society for Cellular Therapy,ISCT) %
MSCs & X T LU FRIE : (D) fEARIERE IR 26 RIS &
W BE AR G5 (2) & i % ik CD105,CD73 Al CDYO;
(3)F M AFikE CD45,CD34,CD14(CD11b),CD79a
(CD19) A1 HLA-DR; (4) FEAR M2 RIS T 2=
DREIMC SRR AN SR AR BRI A
2 AEKIRE MSCs BRXTHBE S MR KT R

AT L4 [ A1 SCHR BT A T8 9 i PR 1K 56 BIF 5 Rk
& ,MSCs TE BT B B i Im RAT 5T L B =
B VLIRSl PR S 0 P AR , (U= FEAE T AP B B
W R BCE WA ER AL A MSCs, 2RI IH
G B FRFREE T T3k SV RS 5 i Ji] ) 1
R MRS A SIGShRE I, SCRUE ST MSCs
E I TR A S M i R B
T RCE R REME R , JUHE MSCs AR T i g%
AR ARSI, HASCR T I T R fE e B
P A BRI R R AR,

2.1 EEEKIE MSCs(BM-MSCs)

BM-MSCs J& A E 25, RIE TR E
I PR E MR . 24 BM-MSCs FE2EH 7
hy s R OB R G B R SR
RV, BRERITT RIS R 1 0 H TR W H A
TR MSCs AR 8 T4l B A M AN Zs &
AT FEFE A, BM-MSCs 78] 51 305 e 16 52
WG T By a8, i HL, T 2 S R A TR
BRI ZIRARL FeE A K AT G i i 7R PR A5 A
FEELAL T P40 T A A AT

20 42 90 44T, Wakitani 25O i MSCs 164
NS B A543 52002 4E A1 306 BM-MSCs
P B BERFI I A v, PR AR B T s
PARST B P 57T 22 (Osteoarthritis, OA) , 45 R K I
TAHAE D REVR S FINLPY Ty b X As0s IR AT W 2 4
15, MAE S HABE DTN I H IR SOP iU 45
RRW] BM-MSCs TE I RIAST ST HCE- it h A
RN 4

FAWFEEL TR T BRI AR
BRI THE AR TR, Lee 55 Ml LR LK
TN I AR LEICTY JEE N S BM—MSCs FITFR
PEEAT TR BB 7 AT E B, 24.5 4
H g, #45 SF-36 3 (Short Form,SF-36) , Lysholm
PE DA ] s B 5 1 SCHikZR B3 25 (International Knee
Documentation Committee , IKDC) i R i A

A, DL I PRVE o 285 R W 4R e ANad DB R G

FAEE, X ERBIRNR 5 T AR 5E& 50
BT A LLAR S 1 ) L, A AR R B BM -
MSCs FEAH LA UEA T 20 I RS AR 5 1 14 B A4 Y B A
ERCEAE S RCRAS , BT RE AR D B IAN
BM-MSCs Joit LMl FpJy sAME T 50CE- Siisd , % T
TR BB E e — R, B HAIETFARYY
PR MSCs JRIT IR IR P ACE N B 3%

AR BCE A TR AR sl , Ho g
KW HEBEA T RED, Kasemkijwattana
SEDIRIE T 2 il ] BM=MSCs Fl 3 2048 5 645 ik
BRI IRAESY , 5 R R B @A RAF, PF5Ei8
R B B R SR A0 N BB R A b 38K
WAL KN T-B (TCF-B) B 5 , i ¥ H 5 IE
RS, AR | Nejadnik 250258 T —IEFHHL
WF5E, A RhAE BM—MSCs F1K 20 il 4 A ] i R
SR, A Y B R R B 1 B RGeS
kbRl H SF-36 3 IKDC LA M Lysholm PE43%
HIFPHE BM—MSCs X 545 3B & iy i R IR 97 5
HAF5EME,  LiRBE MR A B UE SRS 42 T
A AIME SRR R AR K A IE R R
TR AT R AR UEER, ARSI
RIGIF R

BM-MSCs &) T4 85 59414 H B B (b iiie,
ELRCH R MSCs (28 L7, (H BRI IS K
BM-MSCs £itim ik /b 38 E o3 A0 TR BE R AR g i Jake e
RN, TR ) G FR AT A T X LAY T
ERE N TAEREE S EBE kAR E
JRIBRPE , HAUE S A 8V A A A i i A B B
FEAEE— AR A B T B AL S5 R s e 4h  BM -
MSCs JE BRI CE Bk Z AL e 5P, 408 BM-
MSCs B HEEE I 26 K s S5 5%, "R U,
BB P A 2 R I ) LB JoR AR 2 ] — 345
FIRCE A B ARFIH BM-MSCs 1& & 61 4K
BT T AR T AR — e b, (B4
TERENE IR AT .

2.2 JIRIHAHZURIE MSCs (AD-MSCs)

JIE 15 £H 2 B B R AR B MSCs Y — > B B
U5, AD-MSCs 2847 B Ja Refe Y 4, HHHZ m 4
LTS REXT IR T B IR IR I E A S L,

H A3k AD-MSCs — 38 3 i oA | i F4
T5 XA AN $EHE £, AD-MSCs fR/N, B
ANFFFEH F R XA R mhr sy, "R
T I 22 {5 3 B (LA R4 5, AD-MSCs FlI
B A I T ) A AR A 2 — b f AR K R R
S, Refe it g2 A A TS TR
R R R R4 AD-MSCs 5 BM-MSCs fE7F—
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SE DA, (B AD-MSCs TEPRIMEAT ] B H 2 8
B AR R T AL VLA B R R 28 20 A5 22 1) 434
TERE, G R B Bz,

AD-MSCs 697 H AR I 0 2 OG5 3 i
S OA M RIGYT Y, JF BoR i SR 1 5 F
JEA TR, 2014 4F Koh 5 @il T — Wi H]
AD-MSCs 97 ST HCE S B E IBFFE 105
ST EIE BRI AL, TR 3R 5 1 AD-MSCs
BUMIHARGAL , FRHIROCTE R, Rt
MSCs i I RE A 1< DU 453 5 B A0 400 - R0 o LG iF
FEALMEE 35 AL 4R IR 94% 1) B XA
LBV, AR I PRECE 18 5 2 25 (International
Cartilage Repair Society ,ICRS) B HEES T IR SeT
Gk kI, (L 24%M) BFER BB AR EHNIE
WEEITIE R, X R A 0 22 SR IR AN
AD-MSCs BAHH A ™A 5 & ek TG 4k
HBEUITE R, HEZ BM-MSCs BAEAT T HT
G

itk HRE AD-MSCs 185 AT HE 0
(A 23 R, Koh SE24 5 AT 1 — T LU HER 9T . #%
44 (7 B 43 PR, SR B v 6 R AR B A3 i
HOETIEEAE MMM (platelet-rich plasm,
PRP)#IiEA AD-MSCs 5 PRP, 1ERfif5 2 4E N, 454
BE I RR IR TR A 4 R, IO i
13 FE 79 R TG 743 (Knee injury and osteoarthri-
tis outcome score, KOOS) L & Lysholm P¥43%] /8 44 it
FrvPfil, A A58 T AP YR 0 TR R ey
BE R EAEE, AD-MSCs 75 BM-MSCs Ifi KIG77
(Y BERN L 3B A0 HEA TR DGR S g0 FllG RS, 3X R
AD-MSCs HCH 2HZUT FEBOR LIS H A Sk P8 MSCs
i — LI ERIR A — IR

Kim SE2587 17— 5 RSO R T,
it FH S48 B AD-MSCs 6T B it . #rtt 54 4
BH R OA Fom SkB T, X EphE A
MSCs 2 FE M LA S5 20 4 38 1 I S 4R R R T A B AN
45 R, PER, EPRKCE1EKE 22 (International
Cartilage Repair Society, ICRS) 343 IKDC PF43 DL &
TR RE AR IR, FEROCT AL R B
A MSCs MR B RO B, TR
Sheykhhasan 52X AN 6] SCABA RFEAT HO A, HAF
TR R I RS, R INILAE N AD-MSCs (130514
R BE TS B TOASG , JF S C An  J [
IR, X L5 B A MSCs 1852 ey
IR B L S SR AR e i PR A%, LS R S48
R B SEPENE , FR N AD-MSCs BHCH2H21
TAREEORTERE O BB 52 b B A I R

UINIER

AD-MSCs 7 UK B fe 1, W ERAIRZBAI
P HA LR R, AEXT AR I MSCs, AD-
MSCs BB RERAR , T 7= Az JE R 1 R BCE e 5
AT L T0 784 e it 35 R e sk IR AT, SRtk — 2B A
1t AD-MSCs W E I e TT =8 T TR ABSY
2.3 WEEHZURIE MSCs (SMSCs)

SMSCs JERIE T I Z0h B A R EH L
[ LT RE I LR T4, 7EA a2 N rl ik
B, SMSCs 7EIG IR P BE S A TR IR | 1300
KRB A TR A G2, R
LU 3 AR [R] 1] 78 BT TR 40 it % B ok, HL
T L 25 A R DI o Gk PR i, e ok
BRI SMSCs, X BRI AMEAR, I RAED>,
SMSCs HH:Ath MSCs A 5 5t ¥ 34 5 56 1 FAKCH TE i
ey, THIR I E S ZEE A -2 TR R R
TN 0 R, SMSCs & R e 1 BB ARG
B2 AR TR, TE A B 2 U o 1L G R e B

Ilfa R LB 5% SMSCs 78 & 15 g & 2 v 1k
FIFARZIL, XHA R EBABIRA, (HIHHE
J&:SMSCs AIEHEREE S T, Sekiya 552 &
H A BECE B T B T IS QIR IR SMSCs
BIRBEANRE SR, 2T AL 10 Fil A
ARJG 52 4~ H Lysholm W43 i /R BB &2 B i 2
MRI fil R KE TR AW T IE X — 25598, &
Sekiya SFPBFFESLAE L, AT HLAKCE AR RN MSCs 5
METTREE S, Akgun 25359047 T —IRBEALIR LS , 78
W SRR T, R AL A S SMSCs
FREA SR B AN R Z5 R 58 ol 14 () 855 Bl
ML P, FHTFFAR 245 KOOS s
FAPESY (visual analogue scale, VAS) X B & A TIEAR
R WIRAEA SMSCs B HCEy a0t B
PRI HL 5 B B o AR VR B MSCs I B, L
PR BB HIG IR A, AF AR AR B4R
P W A O S AR R A AU A AT A Y RE A
FRRAE R 3, LI 40 43 2 A
F%, 1M HAf a5 85 SMSCs 194 B ROAEE , 7ER N
RIS, A3 B SRR o S 2 i A T R AT ST
A IS, I e s A, BRI,
SMSCs A IRAMTRDAEL 2B FH A HXHE ST #.
BB R ETCTBCITER

SMSCs RUBF T HEDE T SMSCs #H 4H4 TR 5
AREGE— K& | Koizumi S5l RIFFE 0] SM-
SCs fE MR SR T AL BB B 3Rt —Fp A
AR MSCs KR, SMSCs &5 . P i
B AErERe R e SR s AT R s A LRI E
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B TRMF T, 5HACMIER A
B T AR S X — T P X A i e A —
s,

2.4 ARk I MSCs(UCB-MSCs)

UCB-MSCs &5 A 7E TR LR L b iy —
FhZ DyRET4HMI , n] DR F3 5%y ol JB5 iy 122 o4k As
AE BT 434k R A0 355 R 40 M AR N 1Y 22 ol 4 4 4
a3, UCB-MSCs 7EEC BB 2 il 214 PG
STVER , DRI A S RRCA I R T 40 7 7 A BRAEDR R

2006 4F  FREFEHT h i 73 251 MSCs,, 3XFh
HLURVE ) MSCs AMUARE T BA £ Y5 18
Tk RIS T e A R 1hrak, B0
T8 1R AR RE 1o e R RS Ok | JGiE
R ERRERRE | 2T Tl el & e, seah 5
Bh— 263 S B an A A - (4 TGF-B1  TGF-
B3) B EREA K F (IGF-1) HZEKM BIEA
KAE ARG (BMPs) %5 | R [EfE 55 Sl %, nl
BYI755 UCB-MSCs Z b 4k B 4, £ i g 5G9
TEBE 5HAE,

H Rl R 4 )¢ UCB-MSCs FfFFE = | 3
{154 BRAE S S B B B, 1697 TR 2 19 2 1 BM -
MSCs 1 AD-MSCs 1T R B EHUE R, i
3, B BRI UCB-MSCs F1i% B B iR 58 4 7K e e
PERME S AT B 42 Bt B K USRS
R RURET ) AR IR I, Ha SRS/ N RS AR Y
6 B B AR A A UCB-MSCs 7K BE I 52
ARRHRE AW, ARG 12 AL S50 % | il it 4 212
O3MT R IR P A R R RGN A IATE S U A A
T UCB-MSCs Fi% B J5 iR i VR 6 Wk AT LA 35 B I
KHEBE ., To /NS E & KR Sl 0 55
BT AR O T BB B TR RS T B IR YT AL
B, NUESE T AN SRR E R, XS
UCB-MSCs [l PRAF ST B8 JLhit

UCB-MSCs 1& 5 B 55 Fs- 1 (R s PRAFEFE AR
TEAT A AT A B2 31 SCHK , 2012 4F | 5[5 Medipost 23 Al
Ja sh—30 1 /11 a #IG PRI, B A9 A PEAS —Fh e
35 4 B IR 9T 5 T 457 (Cartistem, & UCB-
MSCs Fi7s B BT FR A ) 18 2 B0 978, FFEXT
3~d 24 )2 BRI B ) BB TR DT P
I Cartistem , FEBEST 24 > H P9, Wi g8 25 s RAE 1L
I AE B Z A B, {8 IKDC . KOOS , Lysholm LA
J VAS PF43 AL R ST D BB YR R, I3
MRI BAGXT R B TS 2B 2K A A R B A 725
BArAT ., BEIG R IEAE AT 2, R R 7E
2017 4% 5 H &H5¢ ik, 155 UCB-MSCs IIfi R 7% A%
Fo¥ 0 H E R AR Z UCB-MSCs 9 B G 3y

B e AR R PR K FHEERE . You S5 IR
R, UCB-MSCs A ESRINBIEEIEN, B
AR R TE, A 1R ] S 2 A - 4t
B3 TR A IR YT 7 it . UCB-MSCs X H
FEAPE BT A MSCs MIF SRS A 55, (A FUT
RNz, ¥ N T s B B AR R BT
Bk, S R IR AR Y E A
3 BEERE

TR OGS 0 I R 2 19 MSCs YR YT 2 i LEAF I
PRIE A4 A58 #48, MSCs X ST B = 2
e LT AOME PR ve - I o= (NN 77 N e S A 2 0 e
TAFEBRIR R MSCs BT BRI, HRIR
Fw G R IR B ISR A 2
FERERAAR IR, TERCE B b k35BS AR
Mo B8 HEHA TR MSCs X4 4 e i
AW R, BT R T A T By
B, W JCHAYE Ve AnT b A A K An] b AR b B i
BT AERENER , XTSRS G Rk 3
FR B RIS DL G I RECR A5, W4
JE I R R IR AT R LA

BEAN BT T i RE RIS D A U 1 MSCs i, W
JRE BT Il DA S A an A R il S B L LA
JEE AR A T E AE L ZUR IR A MSCs 7E I R 5
EFNEA & ST b e an wdiili by a A A1) i) Sn
5 DIPEAE R A IE G NS HeE B, Al 2L
WX MSCs A=Y # I RE IR Z AN, AkZLeR
RS T R I RIREN A B AR R
PR EBEE A KT, MR Pes R A
BB AR 2 RO UMCRA M o 30 0 X6 3K 2 ) ) e —
ST, 288 MSCs IGYT T FBH 40 14 i R 5
FEITIL BN AR B R0 A e A B 2L A I RN EL,
AL, TR E WA A 140 B B i R I R
PFHBFFE, FAEAS A BB A O R 453 14 B 7l
I T AR R IE A DIRE
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