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Research on immunogenicity of MSCs after osteoinduction
GUO Shu-quan, XIE Zhao, WU Xue-hui, XU Jian-zhong, LIANG Wen-jie, LUO Fei ( Department of Orthopacdics, South-
west Hospital, Third Military Medical University, Chongqing 400038, China)

Abstract: Objective  To study the the immunogenicity of MSCs after differentiation into osteocytes.
Methods MSCs isolated from pig bone barrow were cultured and induced into differentiate into osteocytes. Be-
fore induction and on day 1, 7, 14 and 21 after induction, MHC- Il was detected with flow cytometer (FCM) ,
stimulation index was examined by One-way MLC, and IL-2 and [L-10 levels in supernatant was determined.
Results MSCs after osteoinduction did not express MHC-I[, and there were no significant changes of stimulation
index, 11-2 and 11-10 levels. Conclusion The immunogenicity of MSCs after differentiation into bone is low.

Key words: mesenchymal stem cells; induction; mixed lymphocyte culture; immunogenicity

6] 55 J8 1 4 i ( mesenchymal stem cells, MSCs) 7E - .
WM B RO R A, L FL s Tt | T
WM o LA A MSCs Myl 8 LRV AR LT M
CEETR A 2 A O 5 5 i T 2 kL T O S 3 1 fﬂz HEAE RS 20 VO = B K S AL ) W BE
MSCs B A 2 oK e L4 TR b F A MO iy S S gy Y12~ 14 T BRI 35 ~39 kg, BRI B AEORAR B-Il‘flil i
120 I BTESE S MSCs (1600t kA (I6 56 28 1 AT I’ﬁi{’ﬂll é’ﬂa [ % C Percoll i £ 24T # C(Sigma, USA)  Jii 4= (L i
R B s B T AR T 4. ARGe gy (FBS) . DMEM/E,, (Hyclone, USA)  CD29,,CD34  CD44, G4,
i MSCs HEFFRSMIR I R b, ¢ e T ML “LORF B TR (R
i MSCs 22580 S A [a] i R 7 1 S e 4k e L2 L IL-10 ELISA 50 £ ( Biosource USA)

1.2 7k
HE T E - [0 0 AT S ] (863 ) LA 50 ( 2006 AA02A122) i TK Lol MG ST i ﬁ & ué‘;"j; RIZ R I ) BRIEAE B
TR S0 [ 2003-13-6) TR0 falt e A AT R A L 2y 5 ml, T PBS RS L 400
Supported by the National *863" High-Tech Development Plan of China % g, #5010 min, J; B m* J]h‘ilb 2 SRR RIS I A Percoll (48
(2006AA02A122) and the Foundation for the Sei & Tech Research [ % 1.073 g/ml [ Percoll 3i) BETT 23 55,900 x g #.0> 30 min,
Projet of Chonging (2003-136) WP LI 6, 2 B A FH) DMEM/F B8 2 0, A

R AT T ERC1974 - ) 30 TN A B L BN, B L RO, I 15% FBS () DMEM/F,, 55 400, i b8 0020 I 8L i, A 1 x 10°/
SR AL SL LR AR TR 5 i £ 13983895664,

E-mail; gsq05@ yahoo, com, en (.m)'}?iﬂﬂ 'ﬁ‘n!t' i 37 C 5% ({) ‘ifL /F“i‘” g’ﬂﬂ}i{ﬁ IJ]HHI V(/ﬂ:
AR Pt i (023) 68754164 45 3G HRAG ALK T 1 MSCs, 835 2000 i 1 45 1 % 10° /ml,ﬁ"
R L :2006-12-21 ;4 [B] B #A :2007-02-21 CD29 .CD34 CD44 CD45 ubihr ic Vi i Ao UE 7 40 i 50



664 B - OE

N I

| =
[¥)
L=l
Bk

1.2.2 MSCs 6 S M %
IRGIEIHE T UF L
C1x 10 "mol/L) B- il i /Bl (1 x 10
(50 mg/L) [ 10% FBS (1) DMEM/F,, b 3 i s ik 5

SRR 3 4T MSCs, 4 fh
B T0% ~80% I, LA T 9 OK #y
"mol/L) 4k

R

o LU AR MBGA SR, i 0 1.7 014 21 28 I
Jn ‘rr* ”a{'l' it U{ . HPBS ,;IL; [J'(' 3 [)\ 95% Z, i |4 JL: 10 min,
0. 1% P #s "':& 30 min, 2RI OE ., TEAWIE B

ALP 500 4L 1 % 10° /1’L'.%.'J;‘§& filr, 350 1 u,Lruu i
T LT 1420 28 KU AN 0 8 A0 B I A L x 107/
ml J T ml 20 &R, 400 x g 5.0 10 min, 95 13, A Tri-

tonX-100(2 g/1) .4 CuKFT L 2 #0100 SO ol J5 fle 1= 0] 532 4%
AL A B AL G5 £ 060 ] {000 A6 00228 B 0 5200 nm 119 G W8 YA {1
D(520) GH5H ALP ,..I‘ WAH] U/L R

1.2.3  MHC- it Ak B MSCs D717 00, 1 05 1

714 20 d (40, i Yy ’u [ 15 45 1 % 10%/ml 100wl 241 i
B LS ml EP A BEASIE A A 2wl MHC- 11 st 1L
K 100wl 2% (1) BSA 48 BU00E 77 30 min, PBS £ 3 15,400 x g
ALv S ming I LRI IACKHTRE (9415 FITC BRIl lh 22100 pl
29 11 BSAIFTIK 4 °COFBEFT 30 min, PBS {3 10,400 x g #9005
ming, 7i LA A 1% (1 22 58 WS 9508, 380 27 1199 LA A BH A 4

L 1 v |
204 ffoqg JR O bk L 20 R 15 4% Cmixed lymphoeyvte culture,
MLC)  BOMSCs i ifs i, i 25 1,714 21 d 19 IiIJfL

HTO% AN L 158 42 55 4R A RPMTT640 15 15 "H]J]{_ e i
10°/ml il ARG H 1S 1y S0 pe/ml {22 95 2 €, T 37 ;]\m
'| fEIT 20 min, PBS k% B0 R0 3505 0 4% 91 ) i
oKL 3 L TR LA L 30 AT o 5 351 % 10° /il )y 2 1 A
Mo ORI A S R A 4 0.1 ml |- 96 fL I, ¥ 37 € 5%
CO, AR LR A 7 B 4R S L BERGH USE 45 ( PHA) [
APHRALLA R (AL LR R AL AR B0 AT HETAR , 4k 25 55 92 12
by BI85 50 45 A" HETAR A5 BECCPM) L 45 4L
HBAE B S = CPM . /CPML

1.2.5 W] MLC JF05E 162 ALIL-100 M MSCs 041 ik S
W FESRT 1.7 04 20 d 02t 1.2, 4 ok, i e s d ik
B Ll 40 ELISA A S B0 AR s b3 102 F01L-10 fry ok

\[';_
1.3 %itstam

BV v s Lok R SPSS 12,0 Be it 5 bil 11 o Kot
2 H#R
2.1 MSCs 9 & \:f—;?,—ﬁc&yi‘:’

WMSCs IEEZMIE, FEELLICHE R 01 1) oA
AP CD34 - CD45 - .CD29° . CD44 ™ ¥l W2 4% CD29 .CD44

BHE #2135 .CD34 CD45 3] H RSl i e
2.2 MSCs mgiEn%s

MSCs 114 42 14

A LT B 20 25 S A 5 1.7 .14
20 o AL S8 (B LI i gt (16 2) - 28 o 42 20 d Il (i

JE£ I AN T B

BE1 FEMSCsIREFIdBEWE (CMx100)

E2 BEBMSCsHBIFSWIdEHERIEBER (CMx100)

P I AS ] IR B] 5 ALP R0 25 Ye 2 i S i M (5.3 £0.31)
UZLL iR 1.7 .14 .21 28 d 4R34 (10,21 £0.27) (19.54 +
0.57) .(37.43£0.95) (49.25 £1.26) .(50.24 +0.86) U/L
AR AE i S b 2 40 20 I B 0 TR ] (0 4E 1, ALP JR H:iE
HTEE (P <0.05) AR TSR 2 TR AS] 5P > 0.05)
2.3  MHC- Il i X A m)

MSCs ZE BB S0, 5 0 1.7 04 .21 d 0K 2 e &
PR MHC- 1 25 35515 3 0 25 IF ] A 1) MHC- 1 ik
2.4 MLC #&m

MSCs 28 I 0, 5 17 1.7 14 .21 d if%.’.*;‘%l'_'i;";!é.
M5 SE G232 PHA Gl 8 ik L2 200 i 1) Sl BE 9 (P < 0.01) ,SI
=(22.5+ 0.6), M. iF ST 1.7 .14 21 d S0y S1 4y
BEACT IS+ 0012) (L 14 £0.19) (1.13+0.20) (1.15 =
0.45) FICL 16 2 0.18) AN [wi] B ] £ b 4 401 5% 200 Wi 455 6 JE ]
WP >0.05)

2.5 o MLC _EiF 1L-2 F2 1L-10 ¢ K-F

FEN T 7 ASTI ] 5 MLC 3 102 B IL-10 41 (&
) 285 HE o ANl (] a5 102 A0 1-10 (19K F LG 28k (P >
0.05)

F1 H@ MLC B IL-2 0 1L-10 7k F

I’HA 04 1 74 4d 20
-2 d439.5+89.4 68.6+12.6° .4+10.2% T0.2+9.8° $4.3+11.9" 7.5 8.8
I1-10 375.2+68.7 2.4 £11.5" 71.7+12.4" 73.1+9.8" 74.5+9.1° T72.9+12.4°

5 PHA 4z

pg/ml, x £5)

1: P<0.01,



R ] TETHEL, A

] A T A0 R S D i U (I 665

3 itig

MSCs S IR 2 5 L AT 22 ] SRR BE 0 00 141
B, AT AR T4 A A e AR T b LA
A b R B MSCs BLAT Z [ o il iE , £
5 2 AT ) a0 200 A A I LA
HIL I 24 0 0 A7 200 Y oA R 5 O 40 255 o 6 2 440 i 4 1k
(T 7 5 B A 9% ks MSCs 38 0] L [ AN 25 1) i 25
JCA A0 A IV 2 60 ST O [ 1 240 i 4 £k MISCs I
I In%JFJﬁH At AT B kg 2y, LAk
IBCHAH 8 b, S i 4L 40 1R b 400 i ) o 520 i
LA AR MSCs 4 38 04 2H 20 18 1 28 1 A K, S5 K 1Y)

i AR A AR e ), — B 3 ~ 4 FR L DA iz
VA Bt MR 5% 5 5 LT 1) BF 9 e (A MISCs (1 1]

il 107 ST T i f14) Bk ke S 200 L 10 e 2 D e

FIATRIFE 8 75, MSCs (18 0038 S AR ARG ol A e 92 it
P, LGN I MSCs {L &K MHC- T, A ik MHC-
Il Fas/Fasl. ,CD80  CD86 . CD40 FiI CDAOL; [w] i} {4 4|

Se s MLC s HOFAS G LR S A b 2 40 i iy B 4 A 0%

Tl , b 22 %2 W MSCs A7 104 S 44 B L4 2000 JH 348 90 305 1 1)
PEFE L L R A h 40 3028 PHA  CoA 1)V 20K S 09
S (A A L A 4 S 007 5 32 1t 24 L ( HSC) B A 11
FE %A ™ T GVHD , {H g A J] il e 0 MSCs B 1] b
WA HSC A5 415 (1) GVHD 5 44 552 55 4 o [] B 5 44
MSCs fIEAE K P9 52 1 IRF (i) 7 75 1 AS i 30300 3 B
ARSI IR s % TR A MSCs A RE 175 7 08 112 240 i 394
B, AT HA e SRR IR

MSCs 28 81 15 5 40 A% G 92 S gy, S A
MSCs F4) S 2200 TR, A 73 A 1l v 240 A A B2 it
PRl L SR AL U B R ARL A G BE . A Eﬁ'l'f
;1:' MSCs ISL H'ﬁ% '\:'I'JT"l lj;‘l %ijﬁ'mz ”Tj: 7 MSCs #3
b FE KA B~ H I AR B LA R 4 A 2 C IR R 2
JE] 2 T A o B R, 2 3 S --”U:L?IKML
i A MSCs B 75 5 AN [l B (] o5 EA T 5 [0] MLC,
w% AH-TAR K9 4 40 (0 344 41, 45 9 '11//J\JL\'|V

B, ELISA 204 MLC Ji L35 1L-2 fi1 1L-10 (1) 7%

E{;,{H_ullj RS L2 1L-10 7634 S 05 B i #
fl ARSZEE A R A S A R R 2 MHC- 1T 5
5, S AR AE 30 B RA S AS I R) 8 0 248 i e
lJ..?kT»vd"l?'] MHC- Il ik .

MLC Jit [ T2 0 0% H T4 S 45 000 £ 2 I 14 7
B, MLHJ’\PMWW MHC S S, ol 0 38k 1 2
MG A T 180 5, #6048 A4 H-TAR ) B AT JS2 e £ 28 Ji
PR SR . MHC S5 R e HE s 0% 32 S0, 0 H 2

MHC- [1 i S A S A i (R D 4y o, el st g it
R ST S RO H A HES R BN 5 B A i MHC-T o]
AT | R Bl %) 08 2 0, DALk st K T MHC- 11 iy
FEik o] I popE I pE SR g L FSE Lk Th I

Th2 145 1) MLC 2148 S L Thi 2 7o 11-2,

5 5 I L AT MO (0 S T Th2 A BB £ TL=10 00 o0 i)
FeM L ARSIERAE BN, MSCs 28 WA iR S R IT A
1R MLC (1 240 0 b B9 A i S A [l g () ) 1) O b %
Al JE— AR MLC L3 1L-2 F1 TL-10 JG ] . A2
Ak s 3 3 i A Atk s MHC- T k. IRtk af LA
it MSCs 285 5 JL sz IRk
T MSCs 1R i S 0 Gl DU PEAIS, PRIkl G nl i

T SRR AL TR A d ok B e A0 h&%ﬁ#
1L|J\|*||£/” AR A I R A 8132 10 T, SR 4
PR AR I

5% 3k -

[1 Caplan A L. Review: mesenchymal stem cells; cell-hased reconstrue-
tive therapy in orthopedies[ ] . Tissue Fng, 2005, 11(7 -8): 1198
-1211,

[2] Marion N W, Mao J J. Mesenchymal stem cells and tissue engineering
[1]. Methods Enzymol, 2006, 420, 339 - 361.

[31 Keampera M, Pizzolo G, Aprili G, et al. Mesenchymal stem cells for

bone, cartilage, tendan and skeletal musele repair? [ 1. Bone,

2006, 39(4) : 678 —683.

41 Keilhoff G, Goihl A, Langnase K, ef al. Transdifferentiation of mesen-

chymal stem cells into Schwann cell-like myelinating cells[ ]|, Fur ]
Cell Biol, 2006, 8(1): 11 =24,
[ST AREHEE, SRMRE, fhaefh, 5. A
R AR Y S TN P R
62,
PR TR, GRS, S AR AR A A SR e R
W B[ ] Nl BRI, 2005, 40(3) 445 -
447.
[77 Ringden O, Uzunel M, Rasmusson 1, et al. Mesenchymal stem cells
Biol Blood

) SN 1 A A S R BN

i, il
HT
IR KA, 2005, 27(1) ;59

6

for treatment of severe acute grall-versus-host disease ) .
Marrow Transplant, 2006, 12(2) : 2.
8] Aggarwal S, Pittenger M F. Human mesenchymal stem cells modulate
allogeneic immune cell responses| ||, Blood, 2005, 105(4 ) 1815 -

1822,

[9 Frank M H, Sayegh M H. Immunomodulatory functions of mesenchy-
mal stem cells| J]. Lancet, 2004, 363(9419) ;. 1411 —1412.
(10 Cotton J, Herve M, Pouvelle S, et al. T cell activity and MHC 11
hinding capacity of main-chain modified peptides| J1. Tmmunol Lett,
1997, 56(1): 239,
[11] Danzer S G,
mixed lymphoeyte culture[ 1], Transplantation, 1994, 57 (11); 1638
- 1642,

Kirchner H, Rink L. Cylokine interactions in human

(%i R &)



