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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 24.3+5.4 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
HLA-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, 100wl/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.

F—EEE NP (1973-) 2L, @) AT BT AR5 05 0] F FER AR MO B AR QI S 18 B A BB
L35 . (0757)86395163  E-—mail :rmld1@163.com



560

ot R 2L R 2012 4E5E 22 55 6 1)

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 stimulated
by PHA in the lymphocytes proliferation reaction. PBMCs were obtained by the Ficoll-Hypaque gradient
separation of the buffy coat of HDs. The mixed PBMCs were then mixed with different amounts(1:20, 1:10, 1:

5, 12, 1:1, BMSCs:PBMCs) of BMSCs in the 96—well plates co—cultured for 5 days, 2-way MLR was stud-
ied. Compared with the MLR, the allogeneic PBMC proliferation assay only used one allogeneic PBMC from a
healthy volunteer stimulated with PHA, co—cultured with BMSCs for 5 days, lymphocytes proliferation reaction
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 MLR 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 donors(P<0.05), the difference between HD1 and HD2 was not signifi-
Conclusions:

cant statistically (P>0.05). Biological characteristics of BMSCs from patients with AS do not

change, but the immunomodulation properties of BMSCs reduced in AS, and the BMSCs with reduced
immunomodulaiton potential may be involved and play a novelty role in pathogenesis of AS.
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Table 1 Antibodies used to phenotype bone marrow—derived mensenchymal stem cells by flow cytometry

AR il g 55 2R 7

R 5SSk

W TE (ug/ml) L 3

Antibodies Tsolype Clone/fluorochrome Concentration Source
#CD105 (ENG) Mouse IgG1 266/FITC 10 Becton Dickinson, Bedford, MA
#CD73 (NTSE) Mouse IgG1 AD2/FITC 20 Becton Dickinson, Bedford, MA
#CD90 (THY1) Mouse IgG1 SE10/FITC 1 Becton Dickinson, Bedford, MA
#CD34 Mouse IgG1 581/FITC 50 Southern Biotech, Birmingham, AL
#CD45 (PTPRC) Mouse IgG1 HI30/FITC 10 Caltag, Burlingame, CA
#CD14 Mouse IgG1 61D3/PE 200 Santa cruz biotechnology, Inc.
#HLA-DR Mouse IgG2a L243/FITC 200 Santa cruz biotechnology, Inc.
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Table 2 Details regarding the cells inoculated in the
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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 Phenotyping 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

#*3 ASEESEEXNRETRELLG BMSCs Xf X [65R & itk B 40 i /2 5z 5 # 1 2= (wts, %)
Table 3 Inhibition ratio of different proportion BMSCs from AS patients and healthy controls on two—way mixed

lymphocytes reaction

ASHEF (n=37) IEH X HE4] 1 (HD1,n=44) 1E #6841 2(HD2,n=5)
AS patients Healthy donors 1 Healthy donors 2
BMSCs:PBMCs

MTT# *H-TdR MTT: *H-TdR MTT#: *H-TdR
MTT assay *H-TdR assay MTT assay *H-TdR assay MTT assay *H-TdR assay

1:20 11.29+4.10% 10.762.50% 26.02+4.60 23.40+2.80 24.31%3.20% 22.30+2.60%

1:10 16.13+3.61% 14.50+2.60" 56.39+5.62 46.40+6.00 55.43+3.80? 4.50+4.30%
1:5 27.31+4.129 18.79+3.107 77.92+11.21 70.50+4.80 70.32+4.03% 69.90+5.40?
1:2 20.68+3.76" 24.56+4.50" 68.00+8.91 80.80+7.30 79.90+3.90% 81.80+8.90%
1:1 30.53+4.50Y 29.87+4.907 89.05+8.80 92.10+9.60 90.91+5.14? 93.40+10.40%

T MTT ¥ WEWE 1L 35 SH-TdR 2, £ 6 B v W 452 JBC3 36 s BMSCs, F 58 1) 58 J50 1 400 Jf2 s PBMCs , 1 Ji ifiL 24N A% 40 5 1E % %) B2 1(HD1),
HLA-B27 BAME: At X IR AL 5 1F & % B840 2(HD2) ,HLA-B27 BAYE A et 841 ) ; (D5 HD1 A HD2 He e P<0.001,@5 HD1 HE P>0.05
Note: MTT assay, 3—(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay; *H-TdR assay, tritiated thymidine ingestion assay; BM-
SCs, bone marrow—derived mensenchymal stem cells; PBMCs, peripheral blood mononuclear cells; healthy donors 1(HD1), HLA-B27 negative;
healthy donors 2(HD2), HLA-B27 positive; (DCompared with HD1 or HD2 P<0.001, @Compared with HD1 P>0.05
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x4 ASEBEHEEXRZESELLS BMSCs X PHA 5B itk B 40 B 38 78 & 57 1 #P ) 28

(xcxs , %)

Table 4 Inhibition ratio of different proportion BMSCs from AS patients and healthy controls
on lymphocytes proliferation reaction with PHA
ASHEF# (n=37) IEH XA 1(n=44) IEH %R 4L 2 (n=5)
BMSCs:PBMCs AS patients Healthy donors 1 Healthy donors 2
(Hef) MTTi% *H-TdR ¥ MTT% *H-TdR % MTT: *H-TdR %
MTT assay *H-TdR assay MTT assay *H-TdR assay MTT assay *H-TdR assay
1:20 11.23+2.107 8.76+1.507 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 60.20+4.50% 47.50+3.30%
1:5 27.23+4.21 19.79+3.707 73.96+9.91 72.10+3.80 69.50+7.50? 69.90+4.40?
1:2 21.75+4.02% 26.56+4.507 70.22+8.72 83.20+6.80 73.22+7.80? 84.80+7.10%
1:1 30.20+5.90% 33.87+4.60" 90.43+10.20 90.80+7.60 89.92+9.20% 91.40+7.70%

TE:MTT 32, WE M 5 He (5 75 s H-TdR ¥, i 1 B fi 15 W S50 56 BMSCs B 18] 56 57 T 20 L s PBMCs , A1 J& 1L 5 A2 AN 5 1E % % IR 41 1(HD1),
HILA-B27 BAPE A0 fe HEXE BEEH 5 iF 3 %4 FE 20 2 (HD2) , HLA-B27 M PR x4 ) 3 (D5 HD1 Al HD2 [E4% P<0.001,25 HD1 Lt P>0.05
Note: MTT assay, 3—(4,5-Dimethylthiazol-2-yl)-2,5—-diphenyltetrazolium bromide assay; *H-TdR assay, tritiated thymidine ingestion assay; BM-

SCs, bone marrow—derived mensenchymal stem cells; PBMCs, peripheral blood mononuclear cells; healthy donors 1(HD1), HLA-B27 negative;

healthy donors 2(HD2), HLA-B27 positive; (DCompared with HD1 or HD2 P<0.001, @Compared with HD1 P>0.05
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IR TE AT T I B 200 A A SR =2 [ 1 B )
A 2T AN 0 0 Ak 3 AE S AH MR Y 4y
AT T R4 e B VR T T RR I
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B SRl S, RFSRT RN AS B H
BMSCs 2 1 15 5 J1 559, i AT RE AR Y T k2
20 A R R] LU A SR D RE G AT Y 3 KR
Al RE A X S HOR A B s T, 5 AS A
B B T SR B R R R AN 5 AN AR
W rh JHLA-B27 FAAE 55 B M 04 4t e ) BE 25 22 i)
A R AT A Geit 2 L2 5, HAe fr
R B4 45 A A8 A5 7 T A AR — B, R AS B HE
(R 3X 28 S i AT BB IF AN A& i HLA-B27 5121 .

DL b 235 5 0 WY 0 1 1 8 BN 1) BMSCs iR
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] ,BMSCs 1 BE & —Flif 7 [ 1A 45 B B A1 1Y R 4
GoRE A0 A, TR A A28 B e PR 4N

JHLIE T 1) FRAE 20 i 5 21021 BMSCs 19 HE A5 117
Sy WL . W] LIAR 25 5y i N AR 22 B9 AH 2R b 3R, AR b 3%
FYIGILT A RS, JF HEAAET 5 E 05
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