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(1 HFEMAEMBEEERE M2 LR 528200 [T REHBEDT,
3 L RFEDRILSEREM 510120 M)

[(BE] B FITREASEBERAS)BESBATE T AR (BMSCs) & W ¥ R 48554, bt — 4@
ASHERRULE MINFRORTESREHBKE, FE-ERITAFHWASBHFASA).B34M. &3
418 (24.3£5.4) % ,HLA-B27 B 0 FRHE 40 IEHEBEE AN BAHDA), B 43 8, & 6 #l, ¥
£ (25.714.9) % s o HLA-B27 BitE 44 ) (HD1 40 ) ,HLA-B27 F# S RI(HD2 ), A BEHIZHERE LB
GREEEMASR, 8 BMSCs, FHT B EE 3R, B Ix10Vml 8K E R TF 96 FLR P, 100pl/FL, AE 1 X
ot A3 LT HMIT R, i 12d, 2 MERME . BARIALMITRAERWERCEHE, 2H AR
HEhdig, M BMSCs AW ¥4, FARKMBNENERRE BMSCs NIRRT XD, BE IR
BMSCs HHI#ER T U K 96 FL4R , 1 3% 4h S5 H “Co 4T 30Gy; R EEE MM R HEEBE LI H
BA MK (PBMCs) , i A 40 38 3% 3% 3 , 1 805 # BMSCs:PBMCs 1:20.1:10.1:5 152 1 (b I f FE B Fh
BMSCs# 96 L% , 3L55 7% 5d, W AUl iR & ok B2 40 B B 7 18 O ; R R AR B PBMCs, TP USRI EL 5 A Bl 32
F 96 FLB , I A M3 M4 K (PHA Apg/ml, T4 el /5 3L 15 3% 5d, WEEHk O S MM P 0o 1R 0, 3 4L IR E 4T 52
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(P>0.05) ; = 40 40 Bf & i % % 39 5 8 kK ¥ % ik CD105.CD73 # CD90, R % ik CD45.CD34 .CD14 # HLA-DR,
HDI 4 #1 HD2 4 BMSCs 5 A fal e ) PBMCs 3k 35 3% i) I ] 18 4 ok & 4 M0 B A PHA 0 80 B bk B 281 B S8 L IR
MYEBEHER(P005);;ASHE HD AHKRA B EHEER (P<0.05), &i®:AS BE BMSCs AW ¥4t
EHBRE HHEERAVIEHS TR REA ASHERIHNPHREERAR,
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Biological characteristics and immunologic properties of bone marrow-derived mesenchymal stem cells
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[Abstract] Objectives: To study the biological characteristics and immunomodulation properties of bone mar-
row—derived mesenchymal stem cells(BMSCs) in ankylosing spondylitis(AS), and to offer theoretical basis for
clarifying the pathogenesis and searching new therapy target of AS. Methods: 37 AS patients(3 females and
34 males) with an average age of 24.315.4 years in active stage and 49 healthy donors(HDs) (6 females and
43 males) with an average age of 25.7+4.9 years were included in the study. All of the AS patients were
HLLA-B27-positive; conversely, 44 healthy donors were HLA-B27-negative(HD1) and 5 healthy donors were
HLA-B27-positive (HD2). The bone marrow samples were obtained from every AS patient and healthy donor
by posterior superior iliac spine aspiration. BMSCs were separated, cultured in vitro to the third generation
(P3), and seeded in 96-well plates at a concentration of 1x10%ml, 100ul/well. Three wells of each sample
were digested for cell counting per day up to 12 days. The BMSCs growth curves were made using the data
for cell proliferation obtained above. Using MTT that was to determine absorbance at 490nm, the cell viability

curves for BMSCs were also acquired. The surface markers of BMSCs were assayed using flow cytometry.
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Briefly, BMSCs were seeded in U-bottomed, 96-well culture plates for 4 hours for adherence, and then irra-
diated(30Gy) with “Co before being cultured with the mixed PBMCs in 2-way MLR or the PBMCs slimulated
by PHA in the lymphocytes proliferation reaction. PBMCs were obtained by the Ficoll-Hypaque gradient sep-
aration of the buffy coat of HDs. The mixed PBMCs were then mixed with different amounts(1:20, 1:10, 1:5,
1:2, 1:1, BMSCs:PBMCs) of BMSCs in the 96—well plates co—cultured for 5 days, 2-way MLR was studied.
Compared with the MLR,
healthy volunteer stimulated with PHA, co—cultured with BMSCs for 5 days, lymphocytes proliferation reaction

the allogeneic PBMC proliferation assay only used one allogeneic PBMC from a

was also studied. The results of groups were analysed with statistics. Results: There was no any significant
difference about proliferation ability and cell viability of P3 BMSCs cultured ex vivo 1-12 days among the
AS patients, healthy donors 1 and healthy donors 2 (P>0.05). They all expressed high levels of the surface
markers CD105, CD73 and CD90, CD34, CDI14 and HLA-DR surface
molecules. But, in either the MR or the PBMC proliferation assay stimulated with PHA, the *H-TdR assay

and lack expression of CD45,

and MTT assay data suggested a statistically significant reduced immunomodulation potential of BMSCs from
AS patients, compared with the healthy doners(P<0.05), the difference between HD! and HD2 was not signifi-
cant statistically (P>0.03).
but the immunomodulation properties of BMSCs reduced in AS,

Biological characteristics of BMSCs from patients with AS do not
and the BMSCs with reduced

immunomodulaiton potential may be involved and play a novelty role in pathogenesis of AS.

Conclusions:

change,
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3% B ¥ H % (ankylosing spondylitis, AS)&
— M FERLAKPRBE XY UARSSERLTH
BYHHTER S REERER REFTERRIE.
WS R TR, FRIE R R 3 2 LB F )
M E SRS RE, HEROLH B A58
# 0, EERTHMR (mesenchymal stem cells,
MSCs)RERBFHREMNER LG BENT
M, AT LR AP B RE R T R
(bone marrow~derived MSCs, BMSCs) S B R £,
B3R B ,BMSCs A R EMHA5H R EM,
150 B 5 S th 5 6 11 B 19T F BB SR L R
IR E W, RFFETRER AS BH BMSCs
BOSESEAE S NS ) R A L R G S R Y
71, BE— 5 ¥4 AS B & BMSCs AW ¥ 5 4%
FE, HIREKIET AS B ERIKEMIRE
B,

1 HBRAE
1.1 BEX$R

B 37 HIES S AS BE KA AER K
2K BB ER (n=19) R P Il KEHRMUL &
EBt (n=18) T2 R ER A, FF 4 1984 EHBITH
AS AL Wit Y Bath 3 A B B A wt5i5 5
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&% (Bath ankylosing spondylitis disease activity
index, BASDAI}1~4 43, HLA-B27 ¥4,
BptrdE. HEEL S EERSFMME NS
WEAGEHRTEREURBEE RN EEREE 2
|, WIS, UEZIRMBERERF
(tumor necrosis factor, TNF)# #1857 ; E& T
S EHELGE, AR AEARERER WO .O
W, ORERFARE, HRNYRENESRR
B R E  RER BB W EUE St aT
HEERBE, Bad, 306 8174558,
14243154 % . TREL 49 B R B E AR A5t
HAMHD 4), HanERE, A EEZEHMENS
mALRBIE . 43 6, % 6 6, F & 19~39 3,
349 25.7+4.9 % ;44 B HLA-B27 Bt (HD1 41),
5 % HLA-B27 FAtE(HD2 )., BR¥EHIIR 5, B
FLRAA R B H Sigma 7],
12 BMSCsWaB 511§
MHAZRENATHBELREHETN, £
20ml BHAL, RILHEEZLFE, KA Ficoll
SEFEERAE B AN, & i3 X BMSCs £E 55 3
OB BE SRS AT O 2 BRI BEASE 3 AU,
FR & 53 808 0.25% i B2 2 F B+ lmmol/L. £ — %
V07,8 (EDTA ) 3 4k Jo 18 8 T I B o0 BL 40 jg 1% 5%
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B (L -Dulbecco ' s modified eagle media,L -
DMEM) +10%#4 4 1fiL & (fetal bovine serum,FBS)
(38 GIBCO 2 &) M IU 2 i) 5% FE P H
1.3 M55 SR

HEHZXENE 3K BMSCs LU 1x10Yml
HIR AR R T 96 FLAR , 100pl/fL, FEIEFS 36 4
Lo, WEMSE 1 XE, 803 MLETHRT
¥, 305 12d, BUL FE 4 {H 2 6 BMSCs A K LR,
R HH 5 22 i 40 B T 2k — RERO T B T R AL
£ H B3 MILAAH S MTT B:740 B )5 0 2 & fL
W Y6 B (OD )45 % BMSCs B AR 1S Sl &k,
14 ZHHFE ARG

F| Hl FACScan laser flow cytometry system
(Becton Dickinson) X i & #i{k CDI05 (FITC).
CD73 (FITC).CD90 (FITC).CD34 (FITC) .CD45
(FITC) .CD14(PE)Hl HLA-DR(FITC) (% 1)43 5]
i 755 4 32 4R & BMSCs B 20 36 I % B R k15
Bl M RIR N 38 6 ok b ic (7] 8 B T G i 4
1E A BF 1t 5] BY % B8 (isotype control ),
1.5 BMSCs %5 15 fE il €

43 3148 B PH-TdR %@ K& MTT &M 8 9 41
BMSCs %4 R[] IR 4 ik U 40 M & 2 & PHA 3138 89
PR L0 400 R S 0 P S L BE D, K68 3 48 BMISCs
T UK 96 TLAL, H53F 4h WieE )5 {E R “Co
H 5 30Gy %M,
151 WREBEAMWEMBRKR (2-way MLR)
M2 {5 fi g A R A R UL 10m, %78 B
BE B4y B BN AR (PBMCss ), A 40 B 5% 37
WRPMI 1640 H il ¥ 37 W (%16 GIBCO 24 7))+
10%FBS), 4 i i+ $U/7 LA L T BMSCs 8 5 AN He
B (15%10°=1:20, 3x10°=1:10,6x10°=1:5, 15x10*=1:
2,3x10°%=1:1 ;BMSCs:PBMCs; cells/em?) ##fF &
FH#Y BMSCs U H2JE 96 LA, 5 BMSCs 74 %

kg R 5d, BOISEAE H% 3 MR, Wesket
A CH-TdR 0 5 8 4 8 (N 4E i+ 3 (count per
minute, CPM) {8 ,MTT % £ il 570nm &b %% Yt B
(OD)fH.
1.5.2 L2 4 B 384 51 2 R (allogeneic PBMC-pro-
liferation assay) [6] ¥ J7 % 3K B PBMCs, 40 B3t
RBFREIELL 5 A B FF 96 FLAR, In A4 M
% £ (PHA ,d4pg/ml,Roche Mannheim,Germany),
5 BMSCs /- b L35 3% 5d, BHZREAEE 3
AEAL, Woiket H *H-TdR 8 & CPM {H ,MTT
B 570nm 28 OD {.

£5 1 A0 ) % (inhibition rate, TR)#R,
IR =1 {ODexp. -0Dad;j./ODbla. B 1-[CPMexp. -
CPMad)./CPMbla., ODexp..0ODadj.f1 ODbla. %} %!
RELKIL (experiment wells), ¥ L (adjust
wells) #1755 £133 BB FL (blank wells)#) ¥ 1 OD &,
CPMexp. .CPMadj. & CPMbla. T 5 1 £ 3 #8 1ii %
fLEyF3 CPM H, SLMMAEHFRELE
2,
1.6 #ZitFELRE

LA x5 Ron, F SPSS 16.0 Fit 514 4
WIS EER B0, P<0.05 HEBENER,

2 &R
2.1 BMSCs Ay T AE 1 S AR H

BB 1, AS B #& L5l B 3T B & i BMSCs ¥
MM RE RHHAINERBEE(E 12), ZBH
SRR ST E R (P>0.05), AS BESRE
B X BB # BMSCs 7F & — NBf (] S AR R BT 0L
B E ARG (B 1b), 7 490nm K- F
¥ 0D i R4 it 5 (P>0.05), AS BF HLA-
B27 Atk (HD1) B R ¥ (HD2) #) fi2 B %t B8 & i
BMSCs &4t B 2 51 % (QL,QU)=(95,99) (%) .

£1 BREXRTAMRYIFRRINK

Table 1 Antibodies used to phenotype bone marrow-derived mensenchymal stem cells by flow cytometry

Bk 7 B Fhid b KR st 164 0 13k I WYl HeHE (u/ml) EMTR
Antibadies [saity pes Clone/fluorachrome Concentration Source
#CD105 (ENG) Mause [gGY 266/FITC 10 Becton Dickinson, Bedford, MA
#CD73 (NTSE) Mouze 1gGl AD2/FITC 20 Becton Dickinson, Bedfonl, MA
#CD90 (THYI) Mouse g1 SE10/FITC 1 Becton Dickinson, Bedford, MA
#CD34 Mouse Ig(;1 S81/FITC 50 Southern Biotech, Birmingham, AL
#CDA4S (PTPRC) Mouse 1gG1 HI3O/FITC 10 Caltag, Burlingame, CA
#CD14 Mouse Igl:1 61D3/PK 200 Sunta cruz biotechnology, Inc,
#HI.A-DR Mouse 1g02a [.243/FITFC 200 Santa cruz biotechnology, Ine,
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(QL,QU)=(96,98) (% ) # (QL,QU)=(96,99)
(%)
2.2 BMSCs &£ #

AS B % Szt M (3% HLA-B27
FMEAE) 1 BMSCs B A HREINAMEREIRE, 5
LRI MSCs MR B — B, fAiIMBEBKF
f# CD105.CD73 #1 CDY0, [F BF & % & CD45.
CD34.CD14 #1 HLA-DR (& 2),

2.3 BMSCs &R fEH

231 WEBAKEAKREN RE3, SHEE
%} B8 ) BMSCs b2, AS & % f) BMSCs X X[
REMWCHEBRIMMHEEHHARE TRE,S ML
#17K F-(BMSCs:PBMCs  1:20~1: )B4 W 45 R 9%
Giit¥ E L (P<0.001),

232 PHA FIBHIMIBAREARN RE 4,
E5XaiE-a e AR A, SR EEN
BMSCs LL3¢,AS B ) BMSCs % PHA H1 8 &%k
F4 240 L 34 7 B O KA T BB S B B T LS A

2 ERMBKABRSH T
Table 2 Details regarding the cells inoculated in the

corresponding culturing wells

, A A
ﬂﬁﬂ?ﬂzﬁﬁumﬂﬁfiﬁi Allogeneic PBMC-
-way MLR

proliferation assay

LR BMSCs+1 HD-PBMCs
Experiment welly BMSCs+2 HD-PBMCs 1Hn

[EEER
Adjust wells BMSCs BMSCs
= F 3L 2 HD-PBMCs 1 HD-PBMCs+PHA
Blank wells

I :BMSCs, B 8 [W] 32 /% T 46 4 . HD-PBMCs, IR B E 5L R
I A BB PHA Y B K
Note: BMSCs(bone marrow-derived mensenchymal stem cells);
HD -PBMCs (peripheral blood mononuclear cells of healthy
donor); PHA (phytohemagglutinin)
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i.gll)- I L[’{
i”Em-V{/‘—{“T’{
B ope 1
A R
t 2 3 4 5 6 7 8 9 101 12
KA (XK)
0 time of growth{(d)

Bk 6 K 0 45 R B H R 2 F L (P<0.001),

3 itig

AS BERARIGRZI HEEE, XTR
BHMEEARN, FERIE B R &SRR
Y, ATFEHBRAEREBEE FTE AR GRS
HhGIR, A ZHBE AR AT BMSC™;
e, L 5 R R, B i E A R
# Mi(severe aplastic anemia, SAA)#F7E BMSCs i
RE4L 92NN EE, B R oLk, &<
FKME T AS B BMSCs M55k, 5 R E
7~ AS B #E ) BMSCs A A IE ¥ I FERE 1 1M
Eh amEnRY BDERGERTRIRET
P, HB HLA-B27 FE#E(HD2)5 HLA-B27 FAt
(HD) KR B EE TR ENERBER
8 X, Braun 3% AS B & HEHE L IERAR
FHREHAKN AT DK T B
R, Mg SR FEE T(INF-a)id &k, XEHERE
B, —HURBAABER THASRUFLK
BMSCs BN ZE LB L RERTBEA R RIEA“ DX
Fr, MEETARES, EHEN—-HEEEXRH
BMSCs fEHII B XM R ARHEF YR E
B RE7E BMSCs R B d B REFEMLED
YEH,

Wk, BHAE W RB THEN4EM | 8 (T
helper cell 1, Thl) ZHAE T #BI40R 2 BE(T
helper cell 2, Th2)40HT 433 [L-17 8 T %5 B 40
B(Th17) R T 85 40HE (Treg) K KA AT BER 2 T
TRt B BRI E AR R (EAMG) M & Wit
;{1 /) BMSCs "I B B W42 EAMG W ER ¥,
B GE P A i K LB F B(TGF-B )M
FH0 U A T 9k L 40 0 9 4 5L, F T 1 4 4 %
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Figure 1 a BMSCs growth curves of patients with AS and healthy donors(HD)

tients with AS and HD

b BMSCs cell viability curves of pa-
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Figure 2 Phenolyping of BMSCs from patients with AS and healthy donors for typical MSC surface markers(Blue lines:
(A1-A3, B1-B3, C1-C3) individual MSC markers and (A4-A7, B4-B7, C4-C7) MSC exclusion markers; red lines:

background fluorescence obtained with isotype control IgG; x axis: fluorescence intensity; y axis: cell counts

B3 AS RESERNRA SRR LG BMSCs 3 W6 R EMEAREN NN E (x5,%)
Table 3 Inhibition ratio of different proportion BMSCs from AS patients and healthy controls on two-way mixed

lymphocytes reaction

ASB # (n=37) IEH O Bl 1 (HD1,n=44) ER AR 2(HD2,n=5)
AS patients Healthy donors 1 Healthy donors 2
BMSCs:PBMCs

MTTi% H-TdR ¥ MTTH: H-TdR % MTT# *H-TdR %
MTT assay 'H-TdR assay MTT assay . °H-TdR assay MTT ussay *H-TdR assay

1:20 11.2924.10% 10,7622.50% 26.0214.60 23.40+2.80 24.31£3.20% 22.30+2.60%

1:10 16.13£3.619 14.50£2.60% 56.3915.62 46.4016.00 55.4313.80° 4.50£4.30%
1:5 27.3124.12°0 18.7923.10% 77.92+11.21 70.5014.80 70.3214.032 69.90+5.40%

1:2 20.68+3.76% 24.5624.507 68.00£8.91 80.8017.30 79.90+3.90% 81.80+8.90%
1:1 30.53+4.50% 29.87+4.907 89.05+8.80 92.1029.60 90.9115.14% 93.40£10.40°

I MTT %, MR H 8 OH-TdR 5, 1L 0 AR 4 62 S0 5% s BMSCs , P BRI AL /5T 40 s PBMCs, 517t 8 B 4 G, oF % 0 B 3(HD1),
HLA-B27 BIHE 6 (8 HE 44 BRAH , 1F 9% x4 B4 2(HD2), HLA-B27 Rtk 4 M ); (D5 HDI A1 HD2 & P<0.001,@5 HDI1 th# P>0.05
Note: MTT assay, 3-(4.5-Dimethylthiazol-2-yl)-2,5-diphenyl lium bromide assay; H-TdR assay, tritiated thymidine ingestion assay; BM-

5Cs, bone marrow-derived mensenchymal stem cells: PBMCs, peripheral blood monanuclear cells; healthy donors 1(HD1), HLA-B27 negative;
healthy donors 2(HD2), HLA-B27 positive; (DCompared with HD1 or HD2 £<0.001, @Compared with HD1 P>0.05
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%4 ASEESEEXWREARILE BMSCs Xt PHA Fl3# &9 4 3 40 40 3% 58 S pe g 3 ) &=

(xts , %)

Table 4 [nhibition ratio of different proportion BMSCs from AS patients and healthy controls

on lymphocytes proliferation reaction with PHA

ASH & (n=37) EH 4 B4 1(n=44) IE# A A 2(n=3)
BMSCs:PBMCs AS patients Healthy donors 1 Healthy doners 2
(HfA) MTT *H-TdR % MTT: *H-TdR 3£ MTT H-TdR %

MTT assay SH-TdR assay MTT assay *H-TdR assay MTT assay H-TdR assay
1:20 11.23£2.10% 8.76+1.50¢ 24.80+3.40 26.40+1.80 25.40+3.20% 25.30:1.6%
1:10 19.09+2.82% 15.50+2.50* 65.32+4.81 48.40+3.00 60.2014.50% 47.5023.30%
155 27.23+4.21 19.79+3.70% 73.96+9.91 72.103.80 69.50+7.50% 69.90+4.40%
12 21.75+4.027 26.56+4.50" 70.22+8.72 83.20+6.80 73.22+7.80% 84.8017.10%
I:t 30.20+5.90! 33.8744.60" 90.4310.20 90.80£7.60 89.9219.20% 91.40+7.70%

T MTT i WM H 63 PH-TAR 2 L 5 Ak 160 AR s ng 58 L 98 s BMSCs , 5 88170 42 058 F 400 IO s PBMCs , S J81 i 3% A B0 B 1% Xt BB 41 1(HD1),
HLA-B27 M) ¥ ¥ 8 HExt B ; IE % %4 B4 2(HD2) HLA-B27 FEPESY 0 B8 41 ) (D5 HD1 AT HD2 H2 P<0.001. Q)5 HD1 .32 P0.05
Note: MTT assay, 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenylietrazolium bromide assay: H-TdR assay. tritiated thymidine ingestion assay: BM-

SCs, bone marrow—derived mensenchymal stem cells; PBMCs, peripheral blood mononuclear celis; healthy donors 1(HD1), HLA-B27 negative;
healthy donors 2(HD2), HLA-B27 positive; @Compan-.d with HD1 or HD2 P<0.001, ®L0mpared with HDL P>0.05

T4 By itk B 40 B T2 3% K B 40 0% B4 440 L IR F b 1) 38
WA EE, o AR5 LR % A2 MSCs
Bl LLE T CD4 BH 89 T 3 F 40 &8 3K 38 1 DI 6
Ve8RS T 40 Ml (Treg)® 9, A WL ,BMSCs ¥
ERBIEWET TR MRS ERZREE L,
Vg T A TEAL e R E S
WIEHE T R ERE R T IREN,

EHAMARA ASEEEAFCEEL SR
LRATRE, Wang FIRHITANERAF IL-
17 MIL-23 MR HERES ASHRKILHAE
% ;Boissied 5 Nistala & &M T AS BEKNF
EETHEHREHLE, B Th17 41598
F & Treg MM BREM, _HELMAE F4E
HERNERIGI P EEEZEXHENEH,
ZEMAERHE - SIELT ASBEERNEEE
BRGRENTRE, ZWRATEHKN AS B
BMSCs R RVRNFE WOTERER THE
MpAE T ERE LGSR RN “FXE", B
ARE R X EBURAHRA TR B E", 5 ASH
BRERTRENENRSEEMX S5, 84
B3t A  HLA-B27 FRYE S Btk A f B x4 BR 3 2 1]
HEBRERREMELITEELNER, HER
BHAENERFOBER—B, A ASEE
X 2 52 AT RE A 2 i HLA-B27 51 &8,

A b 55 5 i 04 fif P IE % {88 BR A 69 BMSCs #8
§7 AS FFEEE ORI REME, SR EMIEER
B ,BMSCs Al fE R — MG T B R SS B M R &
REMHMAK, ot R ALRA FREERNA

LA By FE A A0 MR 002 BMSCs ML 4 B 1T
5 W, . T AR %5 55 M AR & B 4L 48 oh 3R, PR AR 3%
FUHILEFRERY, HXAEFERFEHRE
P ER @, BMSCs M %8 1 h B4 48 AS
TE R [ 5 R TR 7% B IR TR T HE R T 8RO,
EREEAAXNEBRESER, X LXERNIBIT
FHREHIEETHNRMR, ASEE BMSCsHE
THAGERTIIEMTTER ASHELSENE
WEAT, REE ASHERILBIPIET LM A
5, BN, BMSCs TTRES A AS MITATT I, e
BK b T LA % 08 68 H R A & B A B9 BMSCs 897
AS, SR, KK AS %I W WiIF S B EL A
R AR S, X BMSCs 1897 fF L HI 80 E — 4

Wl s 24w e,
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