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Therapeutic effect and mechanism of CXCR3 inhibitor in rheumatoid arthritis in mice
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Abstract Objective To investigate the therapeutic effect and underlying mechanism of action of a CXCR3 inhibitor in rheumatoid
arthritis (RA) in mice model. Methods Thirty BALB/C mice were randomly divided into control ,model ,and treatment groups. RA model
was established in both the model and treatment groups using a collagen induction method. Upon successful modeling, mice in the treat-
ment group received a daily oral administration of 1 mg/kg SCH 546738 (CXCR3 inhibitor) for 4 weeks , whereas those in the control and
model groups received equivalent volumes of saline. During treatment , the weekly arthritis index scores of mice were recorded. The expres-
sion of TNF-a., [FN-y,and IL-1f in joint tissues was determined based on Western blotting and qRT-PCR analyses. In addition, we used
flow cytometry to assess peripheral blood Th1/Th2 cell ratios ,and serum levels of IFN-y and 11.-4 were measured using ELISA. Peripheral
blood CD4" T cells were isolated and co-incubated with SCH 546738, and subsequently assessed as CD4" T and CD4" T + SCH 546738
groups. In addition, Th1/Th2 cell ratios were assessed using flow cytometry. Results Compared with the control group , mice in the model
group were characterized by elevated weekly arthritic index scores, increases in the joint tissues expression of TNF-a, IFN-y, and 1L-133,
heightened peripheral blood Th1/Th2 cell ratios,and raised serum IFN-y levels (P < 0.05). In contrast to the model group, the treatment
group mice had lower weekly arthritis index scores, reductions in the joint tissue expression of TNF-a, [FN-y, and IL-183, diminished
peripheral blood Th1/Th2 cell ratios , and lowered serum IFN-y levels (P < 0.05). Moreover, compared with the CD4* T group , the CD4" T+
SCH 546738 group was characterized reduced Th1/Th2 cell ratios (P < 0.001). Conclusion The CXCR3 inhibitor SCH 546738 can alle-
viate the progression of RA in mice by reducing Th1/Th2 cell ratios , thereby ameliorating the immune response.
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B R SR AR ) T AR FRZA B Lymphop-
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BE S5 B /N BT 3L AT WL B K i AR TE o 3 B
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1.2.4  SEEFPCRAG I /)N B OG5 2 2L TNF-o IFN-y Al
IL-18 mRNAZF IR AR A A /N BUS IBOTOG 9 21
241, K L ORRE R BURRNA , FH% 558 e DNA , R4 T
SEHFPCR . SERFPCRIZ WA 2R : cDNABIAR L pe, 1R
W5 197450.4 wL (10 wmol/L),2 x SYBR Green 10 L,
HIRNase free ddH,O%h /& 2220 plL. 52 BfPCRJZ N 4%
.95 °C 30 sTHAEE,95 °C 55,60 C 30 s,40 M1
1,72 °C 1 minZEfH, GAPDHAE KNS, 51 W T
BN R . TNF-a, 1E [1]5° -CCTGTAGCCCACGTCGTA
G-3", 211 5’ -GGGAGTAGACAAGGTACAACCC-3” ;
IFN-y, iF [1)5° -GCCACGGCACAGTCATTGA-3" , J If]
5" -TGCTGATGGCCTGATTGTCTT-3" ;IL-1B, iF [f]
5"-GAAATGCCACCTTTTGACAGTG-3", JZ [1]5°-TG
GATGCTCTCATCAGGACAG-3’ ;GAPDH, iF [f]5”-A
ATGGGCAGCCGTTAGGAAA-3’, i [7]5°-GCGCCCA
ATACGACCAAATC-3" 1272 2 )5 B it 5 mRNAA
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NS -9
2 #R

2.1 CXCR3X/IN R AR ATIES 4 5 )
AP 5R R  TEXE 2R 3 4] I, S5 X% R

ZHAH Eb, A A 2 /N FRATRE 43 TH 5 (P < 0.05) 5 7R 262

3 A, SEAVAAR L, IEYT A/ INRALT AL (P <

0.05), WL#%1.

2.2 CXCR3M A mait 42 /N BUR AR YOG 19 2 2R AiE

F1 SHMRANFLELE
Tab.1 Comparison of Al scores among the three groups of mice

Group n 1 week 2 weeks 3 weeks 4 weeks
Control 10 0 0 0 0
Model 10 0 24+04" 42+04" 6.8+0.6"
Treatment 10 0 142027 2.8+0.6” 3.6 047
F - 218.00 263.80 667.70
P - <0.001 <0.001 <0.001

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group.

U
SZHFPCRAIWestern blotting% - i 75, 5 X%} 1A
ZH AR B, B A /N BR G YT 4L U TN F-o IFN-y AL 18

mRNAFIE A THE (P <0.05) ; SR AH L,
AT 2 /N6 2 TNF-o IFN-yFIIL-18 mRNAF
TE I FERRIK (P <0.05), 1322 3£3 K1,

FR2 SHEPMREKFTAHLATNF-a, IFN-yFAIL-18 mMRNARIEIKF LB
Tab.2 Comparison of TNF-a, IFN-y, and IL-18 mRNA expression levels in the joints tissues of the three groups of mice

Group n TNF-a IFN-y IL-1B
Control 10 1.00+0.11 1.00 +0.12 1.00 £0.13
Model 10 5.78 +0.34" 3.67+0.28" 4.62+0.31"
Treatment 10 3.23 +0.24” 2.12+0.17" 3.35+0.26"
F 926.20 443.10 560.30
P <0.001 <0.001 <0.001

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group.
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R3 SEPMRERTAHLATNF-a. IFN-yFIIL-1BE B RIEKFLLE
Tab.3 Comparison of TNF-a, IFN-y, and IL-1B protein epression levels in the joints tissues of the three groups of mice

Group n TNF-« TFN-y 1L-1B
Control 10 1.00 +0.11 1.00 £0.12 1.00 £0.13
Model 10 226+0.22" 2,63 £0.24" 242 +0.18"
Treatment 10 1.87+0.16” 1.56 +0.15” 1.72+0.16”
F 145.00 217.70 201.90
P <0.001 <0.001 <0.001

1) P < 0.05 vs. control group;2 )P < 0.05 vs. model group.
Treatment 23 CXCR3:‘H’|] ﬂ%lJ ?Iqj E& % /J\ [I,:T:LRA*ﬁ ﬂ M: lj‘]Thl/ThZ
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Fig.1

joints tissues of the three groups of mice

TNF-a, IFN-y, and IL-1B protein expression levels in the

TR AN AR 25 5 o, 5% BRALAH He, A 2
/NERANE I Th 140 i3 i (P < 0.05), Th1/Th24i jitd Lt
BT (P < 0.05) ; SEERILAIH E, 1657 41/ BT A
M Th1ZH §E (P < 0.05) ¥k /b, Th1/Th2 48 Jifd L 5] B3 A%
(P<0.05) . ELISAZESR 7R, 5 RRZHAH L, 15U
/N BT FRIEN-yZKF-F 5 (P < 0.05) 5 51581 40 A1
FE, YA PF 4/ BRI FPIFN-y7K - A (P < 0.05)
k4.

x4 SHEHMBRIMEMTh1/Th2AaLE B K% & IFN-y. IL-4KF L%
Tab.4 Comparison of the Th1/Th2 cell ratio in peripheral blood and the levels of serum IFN-y and IL-4 among the three groups of

mice
Group n Percentage of Th1 (%)  Percentage of Th2 (%) Th1/Th2 cell ratio IFN-y (pg/mL) 1L-4 (pg/mL)
Control 10 0.18 + 0.02 0.21 0.01 0.86 + 0.02 1334 £0.15 5.74+0.08
Model 10 0.71 +0.04"” 0.42 +0.03" 1.71+0.11" 21.62+0.22" 3271 £0.26"
Treatment 10 0.43 +0.02” 0.28 + 0.02” 1.54+0.08” 16.24 +0.14” 16.78 +0.17”
F 878.80 245.00 321.10 5 852.00 53 597.00
P <0.001 <0.001 <0.001 <0.001 <0.001

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group.

2.4 CXCR3#M 55 8 #2CD4" T4 HdTh1/Th2# £k 1
EFERE T
TSI AR LS R R, 5CD4 T4 A L, CD4" T+

SCH 546738ZH Th1 4 il Jik /b, Th1/Th2 41 fitg L 151] B KK
(P<0.001), W35,

&5 CXCRS3#M#FIFIZTCDA* THRETh1/Th2tR 4L B9S2 0T
Tab.5 The effects of CXCRS3 inhibitors on CD4" T cells polarization into Th1/Th2

Group n Percentage of Thl (%) Percentage of Th2 (%) Th1/Th2 cell ratio
CD4*T 10 1.52+0.27 2.35+0.23 0.66 = 0.02
CD4" T+SCH 546738 10 0.78 £0.15 228 +0.18 0.34 +0.01
t 7.58 0.76 45.25
P <0.001 0.46 <0.001
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I, 78 ST 3 B 2 b o 3 L 3R e 3k
558 RE 20, R )R Th L 40 614 9 30 T Ak 25 D0 A
S, PR T 564 B S5 MBEIRT L CXCR33E i
Jic 4, WNTFN-yif% 5 & F110 (inducible protein 10, IP-
10) AR AIAE L H 1 (monocyte chemoattractant
protein 1, MCP-1), 45 % i 42 #ETh 15 0 28 Fz 7 -
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AW FAEAE—E B R FR M, a0 E 2R A T/IVR
R /N B R 5 A\ ERA RS BRATAE 22 5, It
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