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Effect of chemokines CXCL9 and CXCL10 on bone erosion in patients with rheuma-
toid arthritis
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ABSTRACT Objective: To detect the serum level of soluble chemokines CXCIL9 and CXCLI10 in patients
with rheumatoid arthritis (RA) , and to analyze their correlation with bone erosion, as well as the clinical
significance in RA. Methods; In the study, 105 cases of RA patients, 90 osteoarthritis (OA) patients
and 25 healthy controls in Peking University People’ s Hospital were included. All the clinical informa-
tion of the patients was collected, and the serum CXCL9 and CXCLI10 levels of both patients and healthy
controls were measured by enzyme-linked immune sorbent assay ( ELISA). CXCL9 and CXCLIO levels
among different groups were compared. The correlation between serum levels with clinical/laboratory pa-
rameters and the occurrence of bone erosion in RA were analyzed. Independent sample ¢ test, Chi square
test, Mann-Whitney U test, Spearman’s rank correlation and Logistic regression were used for statistical
analysis. Results; The levels of CXCL9 and CXCL10 were significantly higher in the RA patients
[250.02 (126.98, 484.29) ng/1., 108.43 (55.16, 197.17) ng/L] than in the OA patients [ 165. 05
(75.89, 266.37) ng/L, 69.00 (33.25, 104.74) ng/L] and the health controls [79.47 (38.22,
140.63) ng/L, 55.44 (18.76, 95.86) ng/L] (all P <0.01). Spearman’s correlation analysis showed
that the level of serum CXCL9 was positively correlated with swollen joints ( SJC), rheumatoid factor
(RF) and disease activity score 28 (DAS28) (r=0.302, 0.285, 0.289; P =0.009, 0.015, 0.013).
The level of serum CXCL10 was positively correlated with tender joints (TJC), SJC, C-reactive protein
(CRP), immunoglobulin (Ig) A, IgM, RF, anti-cyclic citrullinated peptide antibody ( ACPA), and
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DAS28 (r =0.339, 0.402, 0.269, 0.266, 0.345, 0.570, 0.540, 0.364; P =0.010, 0.002,
0.043, 0.045, 0.009, <0.001, <0.001, 0.006). Serum CXCL9 and CXCLI10 levels in the RA pa-
tients with bone erosion were extremely higher than those without bone erosion [ 306.84 (234.02,
460.55) ng/L vs. 149.90 (75.88, 257.72) ng/L, 153. 74 (89.50, 209.59) ng/L vs. 54.53
(26.30, 83.69) ng/L, respectively] (all P <0.01). Logistic regression analysis showed that disease
duration, DAS28 and serum level of CXCL9 were correlated with bone erosion in the RA patients (P <
0.05). Conclusion: Serum levels of CXCL9 and CXCL10 were remarkably elevated in patients with
RA, and correlated with disease activities and occurrence of bone erosion. Chemokines CXCL9 and
CXCL10 might be involved in the pathogenesis and bone destruction in RA.
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RA, rheumatoid arthritis; OA, osteoarthritis; HC, healthy controls.

ST SRR B Z 3R Logistic [l 15 7341 4 A
(RIMAH S I R, H B R A P < 0,05 (19742
e RGO 1 8l BE MM ACPA SE4R bR 3L R 9 A
ZWFRA BB, P <0.05 AEFAGITHE L,

2 HR

2.1 RA BF OA B3 Ml A7 CXCL9
CXCLI10 /K- Fb 45

117 CXCL9 Fil CXCLIO 7K 45 1 i /R, RA &
F M3 CXCL9 [250.02 (126.98, 484.29) ng/L] i
CXCLIO [108.43 (55.16, 197.17) ng/L] K31
e T OA B #[165.05 (75.89, 266.37) ng/L,
69.00 (33.25, 104. 74) ng/L ] % fg FE X} H8 %
[79.47 (38.22, 140.63) ng/L, 55.44 (18.76,
95.86) ng/L], A 2ERAGIH2#E L (H=26.13,
P <0.001;H=20.97, P<0.001;[& 1),

P <0.001
200
P <0.01
150 |
E)
% T
<
S 100
=
50
0 :
RA 0A HC
Group

Bl 1 RAEH OA BHE KR A CXCL il CXCLIO /KT LLEL
Figure 1 Serum levels of CXCL9 and CXCLI10 in RA patients compared with osteoarthritis and healthy control groups
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Table 1  Correlation between serum CXCL9 and CXCLIO levels with clinical characteristics and laboratory parameters in RA patients
CXCL9 CXCLIO
Characteristics
r P r P
SJC 0.302 0.009 0.402 0.002
TiC 0.160 0.176 0.339 0.010
ESR 0.145 0.222 0.201 0.135
CRP 0.076 0.523 0.269 0.043
IgA 0.161 0.175 0.266 0.045
IsG 0.067 0.571 0.192 0.153
IgM 0.229 0.051 0.345 0.009
RF 0.285 0.015 0.570 <0.001
ACPA 0.031 0.793 0.540 <0.001

RA, rheumatoid arthritis; SJC, swollen joints; TJC, tender joints; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; Ig, immunoglo-

bulin; RF, rheumatoid factor; ACPA, anti-citrullinated protein antibody.
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DAS28, disease activity score 28 ; RA, rheumatoid arthritis.
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Figure 2  Correlation between serum CXCL9 and CXCLIO levels with disease activities in RA patients

F2 KRESREAERMI RA BFIGRFEIEL S0 = 555
Table 2  Clinical and biochemical characteristics of RA patients with or without bone erosion
Items All subjects Without bone erosion With bone erosion P value
Patients, n 52 17 35
Gender, n
Female 38 12 26 0.778
Male 14 5 9
Age/years 56 (52, 66) 55 (51, 66) 57 (52, 70) 0.667
Disease duration/month 60 (21, 204) 36 (8, 66) 84 (24, 240) 0.010
SJC, n 4(1,8) 2 (0, 8) 5(2,8) 0.234
TIC, n 4(1,8) 5(2,8) 2(1,7) 0.169
ESR/(mm/h) 52 (24, 100) 33 (13, 88) 61 (36, 102) 0.077
CRP/(mg/L) 21.30 (6.42, 53.25) 11.40 (3.07, 48.95) 30.90 (9.10, 53.80) 0.084
IgA/ (g/L) 2.43 (1.75,3.59) 2.01 (1.69, 2.86) 2.59 (1.80, 3.81) 0.172
IgG/ (g/L) 11.95 (10.43, 13.30) 10.70 (9.77, 12.80) 12.40 (10.70, 14.30) 0. 141
IgM/ (g/L) 1.29 (0.82, 1.78) 1.22 (0.73, 1.51) 1.34 (0.92,1.93) 0.310
RF/(1U/mL) 136.50 (31.28, 340.25) 133.00 (34.15, 404.50) 138.00 (28.00, 353.00) 0.984
ACPA/(U/mL) 144.57 (23.91, 200.00) 118.02 (63.96, 200.00) 155.81 (8.36, 200.00) 0.579
DAS28 4.74 £1.26 4.52+1.35 4.85+1.22 0.385
CXCL9/(ng/L) 280.27 (150.50, 439.83) 149.90 (75.88, 257.72) 306.84 (234.02, 460.55) <0.001
CXCL10/(ng/L) 107.10 (52.62, 200.33) 54.43 (26.30, 83.69) 153.74 (89.50, 209.59) 0.001

Data are presented as x s and M (P,5, P;5). RA, rheumatoid arthritis; SJC, swollen joints; TJC, tender joints; ESR, erythrocyte sedimentation

rate; CRP, C-reactive protein; RF, rheumatoid factor; ACPA, anti-citrullinated protein antibody; DAS28, disease activity score 28.
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Table 3 Multiple Logistic regression analysis of factors associated with RA patients with bone erosion
Items B Wald OR 95% CI P value
Disease duration 0.015 6.550 1.015 1.003 -1.026 0.010
ACPA -0.005 0.834 0.995 0.985 -1.006 0.361
DAS28 1.063 4.539 2.896 1.089 -7.701 0.033
CXCL9 0.011 8.339 1.012 1.004 -1.019 0.004
CXCLI0 -0.004 3.204 0.996 0.992 -1.000 0.073
OR, odds ratio; 95% CI, 95% confidence intervals; RA, rheumatoid arthritis; ACPA, anti-citrullinated protein antibody; DAS28, disease activity
score 28.
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