%27 %55 16 £ = F K K ¥ ¥ W Vol. 27, No. 16
1652 2005 4£ 8 A ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Aug. 2005

SCEEH S 1000-5404 ( 2005) 16-1652-04

51 RSB 55 S48 A B B 180 75 5T F 4B Bk 38 PBMICs 878

A A R SIS L A S L (B=FERFFRER: B8, SEFHIB L, 22T GTIT,
Bl Bethi 58 A G E R E LR E, TP IS B RIS AT, T P 400038)

®”OE. HfY B g B B0E 75 T 40 M ( human bone marrow derived mesenchymal stem cell, hMSCs ) & B &4
HOIERRY AL IRE, 5736 B hMSCs 155 B SUT R Fh T A0 MURF SE SR UEHIE JE R, 538 197 FH Percoll 5 BEB6 E B .00 12
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Osteogenic inducement in vitro increases the proliferation of human peripheral blood
mononuclear cell stimulated by human bone marrow derived mesenchymal stem

cells

DAI Fei', WU Jun®, XU Jian-zhong', WANG Xu-quan', YIN Zhi-hua' (' Department of Orthopaedics, *State Key Laboratory of
r[frauma, Burns and Combined Injury, Institute of Burns, Southwest Hospital, Third Military Medical University, Chongqing 400038, China)

Abstract: Objective To investigate immunogenicity of human bone marrow derived mesenchymal stem
cells (hMCSs) and their offsprings after osteogenic induction in vitro. Methods hMSCs were isolated from
bone marrow of the iliac crest of voluntary healthy adults by density gradient centrifugation of Percoll (1. 073 g/
ml) , and cultured and carried out osteogenic induction in vitro. hMSCs of third passage and the hMSCs off-
springs after osteogenic induction ( hMSCs-Osteo) for 3 weeks were cocultured with human peripheral blood
mononuclear cell (PBMC). Then the stimulation index of hMSCs and hMSCs-Osteo were observed in this cocul-
ture system. Results The isolated cultured hMSCs were homogeneous spindle-like cells and had a circinate
arrangement. hMSCs were induced into osteogenesis when they were cultured in osteogenic medium for three
weeks demonstrated by calcium salts deposited in matrix, and osteocalcin were expressed in cytoplasm. hMSCs
failed to elicit a proliferative response from allogeneic lymphocytes, but hMSCs-Osteo enhanced the proliferative
response from allogeneic lymphocytes with the SI ( stimulation index) over 2. Conclusion hMSCs show a low-
er immunogenic feature in vitro, but osteogenic inducement increases immunogenic feature of hMSCs, which in-
dicate that allogeneic hMSCs would arose immune rejection in recipients when used as seeding cells of bone tis-
sue engineering.
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N BER 75 JH T 40 Y ( human bone marrow derived
mesenchymal stem cell, hMSCs) i T BEF & 1] 4+ 1L 1%
fiE TE ST RE ) 4058 55 5 o B B AR SR S B0A
HEFHRA THREENFFHARZ —, BRTEANSML
JH B {& hMSCs 45 24 B 41 £ T 48 b+ 40 42 & B4R
TESY ST b A R RS T R HECR" . A
£k hMSCs 48, N\ B B (RSN R A A TR H 2
T3 ~ 4 JE HER T PR o B A 08 S R B AL
MELLTH RIAT TR B, B4, Tk IR ) 7 R T 4
HRAETS 1R b B R T AR 7 40 M o7 — AR TR e 7 &
[ 453 A~ (Al , 1 SR AT A6 2 98 hMSCs B2 H % & AL
R RGBS 5 hMSCs 1 8B HA TR
Foft 74 0 O AP 9 B AL BRI B A . X bR TR, A
TR IR A UM 707 35 W98 T 48 3 4R hMSCs J2
BUEFES 21 d () hMSCs X [ Ff 5 (A 0 Ji) il 824~ 4% 40
A RBAE R . BARET .

1 #R575E

1.1 i

BB S A R AE B A HH R B 3R AR F12-DMEM
BB i 7% (FBS) 3 B 3% [E Hyclone 43 7] ; Percoll 41l 7 &
T4 B 2 [E Pharmacia 4 3] ; Ficoll (1. 077 g/ml) ik [ 40 53 25 i
g H K3 TBD 24 ) ; AL E i i) : s ZE K #A  ASAP B-GP, 11
B 2 Sigma 24 7] ; Von-Kossa Je 87 : 5% HERHR .5 % B UHL
Ay [ Pt AR AR 5 LA 45 % ( Osteocalein ) B [T 1K,
It B E Sigma 247 ; DAB B ARKH &, WA REEYHRL
3 *H-TdR, W & o [ &) {07 % b 50 77 BERF 58 A7 s B i ALk
3N Ay [ 7= o T A 1 532

1.2 S:8&Fix
1.2.1 hMSCs 435 K35 3% % I Pittenger > 4+ 43 1) Percoll
0 A0 B B R T T AT

1.2.2 hMSCs (k4R %S U 3 A hMSCs #E47 &7
S, B ESEIFEA N FI2-DMEM + SR PA (4
J 100 nmol/L) ,ASAP( £ J& ;0. 05 mmol/L) \B-GP( £k & .
10 mmol/L) . HRiFEF 3 JE A 40 A4 T U 45 S M b S A
1.2.3 Von-Kossa #: 5 il 2% A0 IE B, B R PBS 235 2
3, PR [ 5 5 00 5% R RS AR AR , 2 IR 30 min (HEAMET),
AN AR YE s N 5% BRACEEELEN 5 min, ZR1B K R ; LT A
20 min, FRIBEAK PUE WA AR B . SR ERRBRE, A
L3 RAR N

1.2.4 B 3 G0 40 i 1k 2 ) 5 40 B 3% E BB R
-, 75% i K [ 5 30 min, PBS #E 3% 2 tk; B A 0.75% H,O0,-
PBS #1,37 °C,30 min L) BH W7 P9 35 1 4oF 4801k 497 B ; PBS 4% Uk 2
U, 48K Smin g A0 E K2 10 55, 98 & P 37 °C,30 min LATHERAE
R R, W RSB SR R —dL, TR
BF:1:500) , i@ & A 37 C,60 min;PBS #R¥E3 K, MK S5 min ; i
TR A B (HRP) FRic A SEH0RL TG i2 &K 37 °C,30

min; PBS #E¥E 3 ¥, 480K 5 min; DAB #8% & 4 10 min; H 2K
PRIEZ AL . MR Y B A TR AKE 2 min, KUE, BASR
WA 9 10 s, K PEFLUE 5 min, B BEFRE I K , —FA A&,
PR R, G B LR R AR . PH M R K R B
HEHE M,
1.2.5 NS i 84~ 4% 40 ffd ( PBMCs ) 41 B A i BRE AL A
( BE#) FEHME ML 20 ml, A FH3 000 U FF KM 50 ml &
LA I 20 ml PBS #if, 2248 fin A 2143 5% A 20 ml Ficoll
(1.077 g/ml) B4~ 50 ml B0, B0 01 500 v/min,20 C,
20 min; i85 2 A A9 BAS A, 20 ml PBS R RE, B
1 000 t/min,20 °C, 10 min, 7 L3 ; 5 J5 B RPMII640 + 10%
NCS 137 55 B 400, AR B A -
1.2.6 hMSCs 5 {4 4} B B % 5 ) hMSCs ( hMSCs-Osteo ) {4
3 PBMCs 14 5 5K 56
1.2.6.1  JZNi 4 e
TR E 1 x10°/ml,
1.2.6.2 i 40 Ao o 75 W 455 3 X hMSCs i 5 3 A9
hMSCs( hMSCs-Osteo ) 40l , 55 A BE R 1 % 10°/ml, IDA #£
BEE C BB 25 pg/ml,37 T .50% CO, ¥4 FEH 30
min, SE ARV 3 WL EREAMLNER C. WA
RPMI1640 52424 ¢ 5 F R #1740 i i 3L
1.2.6.3 S£KAE  OF 96 FLE I A N4,
10° /7L ; @I 4 BImA 1 x10° 5 x 10* .1 x 10* 5 x 107 |1 x
10" BN . 45 SCTR 4 SE B R BEAHL (107 PBMCs) F1%E A X
T8 ( RPMI1640 52 45 33k ) 41 3485 3 T EFL; @37 € .50%
CO, HEFFPIEF 4 d, HEFREEAUAT 18 b, W FALPIMA 3.7 x
10" Bq *H-TdR ; @& 1535, I 6 2 40 i 1500 9% 5 40 i B
I B T AT 4 3R 4T L, A R K A w10 YK, 80 CHET ; O%F
T80 (4 B 25 A DR , A PRI, P DRSO 5 3 epm B
RIS HIMAEH(SD) = cpm (I - =X B4/
cpm (S XH AR - 45 HAS A o
1.3 Hitsam

BARH = =5 Fm .

2 HR

2.1 hMSCs £ & 3& 9 B AR F AR T L

Percoll (1. 073 g/ml) 43 B5 5 3¢ i 1% hMSCs 4 55) — 5 ity
I, SUEREEHET (B 1) . 55 1 ~6 fCHn i LTS B A
e T R A 7 ~ 8 A Y, A A A K T S A
(AR () St bl 4 ), L 40 B T 765 G BH B e 8 5 5 9 AR 40 4
i R R T 7R A SR, 0T L P OSSR 0E
5 40 U A8 | A 3 40 40 O 3 FE T, LT AS RE T 4k 28 1%
8. hMSCs 7E R S o, /T 2 J8 40 M08 28 f A (KE RE TG
A B EAE (HFEIES 10 d AT L RE 4R R SRR A2 M
S T AR R AR R, 2 AR TR A 2, AR LY 2 B 3 A
R 5 R 2 T LR AR A A R B A R T, e
Von-Kossa Y& {5, L2 i ] 5 A5 i ) S5 3R TR (/T 2) s S e 4
i 2 R TR 3 A 2 B B R A PR S R RS TE AN
Mo (& 3) .

PBMCs il RPMI1640 5¢ 4= % 5 B
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E1 FERhMSCs 2LHEBIFRKAER (LM x100)
Fig1 Primary hMSCs were homogeneous spindle-like cells in a

circinate arrangement (LM x 100)

B2 Von-Kossa 35 55 . hMSCs-Osteo 40 i8] f 75 & M55 &:
A (LM x200)

Fig2 A great deal of calcium salts deposited in matrix of hMSCs-
Osteo stained by Von-Kossa method (LM x200)

B3 SEMEFRNRE K% & hMSCs-Osteo B 5% AR
#  (DAB x200)
Fig3 Most hMSCs-Osteo expressing osteocalcin detected by im-
munocjtochemistry (DAB x200)

2.2 hMSCs & hMSCs-Osteo 4k sh ] i A 91 ) o S A
Htm e (PBMCs) 3§ 76 5 dor 2 R
HHGH hMSCs B hMSCs-Osteo (1) S8 IELVE , 311146 75 ] %

SR R PR 40 A 53 57 5 PBMCs IR & B 5%, %2 Jo | % PB-
MCs HFHIIRE S . PBMCs R— MRS HMIBFHE, L & PRI E
A (APCs) F01 T I EL 40 A , S0 470 I n] R LI 7, R S8
A FE{ASh Rz it hMSCs B2 hMSCs-Osteo B 88 4. 056 25 B
FeH A [R] 4t Mo % LAY hMSCs (9 1) 18 45 %% ( stimulation index,
SD) ¥J/NF 257 1 x 10* 5 x 107 [10° f] hMSCs-Osteo 1] 45 4t
AF2,R%E . XRS5 hMSCs 9 R R HHE, TE PR
AEHI % PBMCs 8955 ; 1] hMSCs A9 A H 23 165 18 hMSCs-Osteo
GREIRMEE N, — 5 Bk 40 MO 7E (A SR 5 50 38 PBMCs 187 .

F 1 hMSCs hMSCs-Osteo {&5h 3t PBMCs 9518 (£
Tab 1 SI of hMSCs and hMSCs-Osteo when cocultured with human
peripheral blood mononuclear cells

CPM(n=3, x £5) SI
Number of allogeneic hMSCs added
100 000 1 909.33 +154.04 0.91
50 000 2159 £339.22 1.06
10 000 1 869.67 £135.77 0.89
5000 2 555.67 +303.75 1.29
1 000 3171.33 £201.62 1.64
Number of allogeneic h(MSCs-Osteo added
100 000 2777 £591.27 1.41
50 000 3411.67 £530.10 1.78
10 000 4016 £1212.36 2.13
5000 4 035.67 £766. 54 2.14
1000 5114 £820.78 .77

3 Wi

PSR TR CBRREZ—. HATh A
FI & hMSCs fE N H AL TR Fafm N as T
P B 5B SRR TE S ) S5 56 b FlG R 3 BUR T R
HYROR . {H hMSCs 7E-F 8 & AR, {0 4 iU 4E A i
BAZA AR 0.001% ~0.01% , 3 b & i i 35 K
WU B Oy B AR A R S . B, B R
e 1F1] 3 5 T 200 M ) 07 P 2 2 o 15 0 5t PR i, o LA WG
ARG AR ST T B S R ) 7 O T A R U B
B A SZ PR, BEBVE 0B TR R 40 i 5 —
ASHTRWE? (8] F X A [a) &, 1 S IR AT R M W5 hM-
SCs S HAZ T A G A R it IF i HH R EE B
TR R AT R HE R RN . WF9T 2 . B 8] 72 R
T4iffueik MHC- | 2647, A ik MHC- 11 45> F,
AN#2ik B7-1 B7-2 1 CD40 .CD40L"™ . /N & hMSCs
AT LR T o4 EL 40 i 8 A 5 SRR B hMSCs 4 i Co-
nA I T b B4 B 384 A L R S 35 DR R 4 00 B2 40 i
JRBE™ . Aggarwal %17 (R 5E % BL: hMSCs 8 ZU40
#1 DC1 1433 TNF-a, 387> Thl F1 NK 4088433 INF-
v AL DC2 433 IL-10, 38 i Th2 430 1IL4, 50
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Treg 2} b 191 25 s MSCs ¥ e 32 101 i 11 F i A1 I 53
PGE2 il TGF-B1 47 3¢, Niemeyer 25" $ hMSCs K h§,
Hi%S 0 8,16 24 d Y hMSCs 5 [A)Fp 5 (A 2 40
$EBE R, & B hMSCs 5 RE 75 5 AR A BE B ]
A EL 40 M b g, L4 R 283K MHC TT 26531\ B7-
1 .B7-2 .CD40 .CD4OL, fH 14 # ik MHC [ 264> 7. hM-
SCs B AU R RIg W 4365 9 hMSCs ¥ ARE
S 364 [ o S A 0 B 2 5 I R A B AR R
A SRR 4 G A A P, SR AE A INF-y J5 38
3, 3R  hMSCs 75 HLA A PR A4 22 8] /T LAAH
H A AT | e HE R SR, [ fp 5 (& hMSCs 7RA
TR0 B AR TAEM TR S — ki . A
R A R

SR hMSCs I HY AR AR i) S ek, {E Y AR
SH 20 T AR 1 400 R R PR RS A, o A AR
HABEARAT B I 25 e e HE e BB, AN SEHG b
FEH ; BLBR hMSCs ARSI G ) BN A0 J) 1l A2 4
il (PBMCs ) 358 (IR BT 2) | S IR vk (8
WS 3 A1 hMSCs-Osteo 1 FH T PBMCs (14 41| 34
B — & Bkt i) hMSCs-Osteo 1] LI PBMCs
BRI O T 2) o BXIERH hMSCs fCH 55 40 1L
JE AR e SR P o, LA S R DR AR AT RES
P HE R RN o AR SE R AE SR « e BE PRl 1) 3 R
440 A ki £ R T A M, o 20 o AR SR T
H RS . 4G B TAE S, W TR TR
Fol 20 ™ 32 107 D ) 8 2 R % [ R ] R A DR 1Y
A, T IR S 2 B A A T 9 ) BB 23 R B L, EESL
Tl 200 O 2 3 224 17 P S il 79 7 S e e e S S
5 o ol 0 P R 0 T 2 e e B 2 R

A BaE TR
B2 3L -
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