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(Abstract] Objective To investigate the effects of fraxin on inflammatory response in rats with rheumatoid arthritis (RA)
by regulating stromal cell-derived factor—1 (SDF-1)/CXC chemokine receptor 4 (CXCR4) signaling pathway. Methods Rats were
randomly divided into normal group, RA group, low—dose (0.2 g/kg) fraxin group, high—dose (0.4 g/kg) fraxin group, high—dose
(0.4 g/kg) fraxintNUCC-390 (2.2 mg/kg) group, with 10 rats in each group. The RA model was established with type II collagen
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induction in all groups except the normal group. After the intervention, the arthritis index (Al) and paw volume of rats in each
group were measured. Micro—CT scanning was performed to assess the bone morphology of the ankle joints. Histopathological
morphology of the ankle joint tissue was observed using HE staining. ELISA was used to test the levels of inflammatory
cytokines interleukin (IL)-6, IL-18, tumor necrosis factor-a (TNF-a), C-reactive protein (CRP), and rheumatoid factor (RF) in
the serum and synovial fluid. Western blot was performed to measure the protein expression levels of SDF-1 and CXCR4 in
the ankle joint tissue. Results Compared with the normal group, the RA group exhibited increased levels of Al, paw volume,
bone destruction score, histopathological morphological score of the ankle joint, and the levels of IL-6, IL-18, TNF-a, CRP,
RF, as well as the protein expression levels of SDF-1 and CXCR4 (P<0.05). Compared with the RA group, both the low—dose
and high—dose fraxin groups showed decreased levels of Al, paw volume, bone destruction score, histopathological morphological
score of the ankle joint, and the levels of 1L—6, IL-18, TNF-a, CRP, RF, as well as the protein expression levels of SDF-1
and CXCR4 (P<0.05). Furthermore, the high—dose fraxin group exhibited lower levels of these indicators compared to the low—
dose fraxin group (P<0.05). Compared with the high—dose fraxin group, the high—dose fraxin+NUCC-390 group showed increased
levels of Al, paw volume, bone destruction score, histopathological morphological score of the ankle joint, and the levels of
IL-6, IL-18, TNF-a, CRP, RF, as well as the protein expression levels of SDF-1 and CXCR4 (P<0.05). Conclusion Fraxin can
alleviate the inflammatory response and relieve arthritis symptoms in RA rats by downregulating the SDF-1/CXCR4 signaling
pathway.
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F1 BAKXR A EREFREEK(n=10,x25)
Table 1 Comparison of Al and paw volume among

different groups of rats (n=10, x+s)

205 Al/y JEAF/mL
IEH 4 0.00£0.00 1.10£0.17
RA 21 3.10£0.43%* 2.460.25%
Z WA 1.700.57* 1.80£0.19%
B as-hill el 0.50+0.50" 1.17£0.15"
Z& FE AT R R +NUCC-390 21 2.90+0.54%44 2.35£0.21%04

. SIEHAM L, *P<0.05; 5 RA ZHA H ,7P<0.05 ; 5 7% Fz 411K
FlEAIM L, 2P<0.05; 528 [ H il 4 L, 4P<0.05
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Table 2 Comparison of ankle joint bone destruction

scores among different groups of rats (n=10, xs)

25 IRy
IEHA 0.00£0.00
RA 41 3.900.63*
Z R AR A 2.100.54%
7% B2 e R 0.500.50"

Z A E R +NUCC-390 41 3.500.61%44

W 5IEHHM I, *P<0.05; 5 RA 4HAH I, 7P<0.05; 525 B 471k
FIHRLHAM L, 2P<0.05; 528 1w AR 2A AR L, 4P<0.05,
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B 1 |HKREXT Micro-CT A& E

Fig.1 Micro CT scanning images of ankle joints in each group of rats
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Fig.2 Pathological morphology images of ankle joint tissue in each group of rats (HE, x100)
SR T T MBI 0 K95 0 LSS A AL B A P
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B R R o A B A 0 B IR (P<0.05) , 2 B2
A 5 7 HE+NUCC-390 4105 FRIE & 2% I (P<
0.05); 5Z& L HmAEA A, B R H A=+
NUCC-390 4Lk FIE &5 24 PF20 THi (P<0.05) . L
%3,

*3 BHRBRBRETALRERSZITS LR (n=10,x+5)
Table 3 Comparison of pathological morphology scores of

ankle joint tissue among different groups of rats (n=10, x+s)

25 WETE A4S oy
EH 0.00£0.00
RA 41 6.80+0.62
Z e H AR A 4.10£0.56**
ZR P e R e 1.50+0.32%

Z T E R +NUCC-390 4H 6.500.64%44

0 SIEWAMIL, *P<0.05; 5 RA 4HAH I ,*P<0.05; 5 2% fiz #11%
FIEZHAE LY, “P<0.05; 54 AT iRl 2 A UL, 4P<0.05,

24 FBHEKRETRRMERAERFKEEE
5IEH 2 A, RA G5 W B Il % 1L-6 11—

18 . TNF-a,CRP \RF /KF-¥ 75 (P<0.05) ; 5 RA 41

Fodss , 28 B A% 8 79 2 6 1 W % ML TL—6 11—

AR B 20 P, 28 e v R 4 OG5 M A I
IL-6 IL-18 TNF-a,CRP .RF /K FEAR (P<0.05) ,
%% Jz 5 ) +NUCC =390 2H E 35 Wi M 1M i 1L—6 .
IL-18 TNF-a ,.CRP . RF /K27 (P<0.05); 5%
B 2 PR, 28 B H R S+ NUCC-390 4156
RS 1L-6 . 1L-18 TNF-o .CRP RF /K- 7}
1 (P<0.05), W 4—5,
25 BAHAXKBRBXTHLSDF-1/CXCR4 BEEH
RiEKFELLE

SIEH 4 A RA 4 SDF-1 CXCR4 HEH #Eik
KT (P<0.05) ;5 RA 4 b4, B H8 K L =57
4 SDF-1 ,CXCR4 H IR FEL(P<0.05) ;
528 B AR 4 b, 28 B A e Al fe 4 SDF -1,
CXCR4 # KRB IKF- AR (P<0.05) , %8 B2 1 s 7]
F+NUCC-390 41 SDF-1 ,CXCR4 # 4 ik /K1
THim (P<0.05) s 528 B2 1 m Al 2 LU, 2 K ol
HH+NUCC-390 2 SDF-1 ,CXCR4 % 1361k 7K 14
FHE(P<0.05) . HEILKE 3 3K 6,

3 i

EHT, RA BOFR HETR ST LAKE I BB | e il
HFRIAFAR S AT 24508 3, A B ek T £ Dy )
LA BT DA IT 258, AT A SR IR RA

DY

HH
18 TNF-a ,CRP RF /KA (P<0.05); 528 i BE N AE , (HARMES BIARIAROR , Hk 7 i

x4 BAKBED®EIL-6,IL-18 TNF-a ,CRP RF 7KFELLE (n=10,%+s)
Table 4 Comparison of I1.-6, IL.-18, TNF-a, CRP, and RF levels in joint fluid among different groups of rats (n=10, x+s)

215 IL-6/(pg/mL) IL-18/(pg/mL) TNF-a/(pg/mL) CRP/(p.g/mL) RF/(TU/mL)
IEH 326.52+26.14 203.62+23.46 73.14£12.03 1.18+0.31 64.12+8.23
RA 21 513.64+34.57* 485.21+32.60% 167.56£20.14* 3.97£0.52% 135.67£10.84*
Z B TR A 421.37+28.23% 347.05£26.73%* 121.67+15.32% 2.5320.41% 102.72+9.15%*
Z AT R Al 338.05+27.92% 214.14£24.05** 81.02+13.25% 1.36+0.38% 69.25+8.19%
ZE RV T +NUCC-390 4 504.20+28.10%44 470.23+25.16%24 158.1312.24%54 3.62+0.46%44 128.94+9.76%44

E: SIERAUMLL, *P<0.05; 5 RA Z1AHLL, *P<0.05; 57 B H R A ALARLL , #P<0.05; 528 BOH it B2 AR LE , 4P<0.05,
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R5 HAKXRME IL-6,1L-18, TNF-a,CRP RF 7KL (n=10,x+s)
Table 5 Comparison of serum levels of 11.-6, IL.-18, TNF-a, CRP, and RF among different groups of rats (n=10, x+s)

2H 51 IL-6/(pg/mL) IL-18/(pg/mL) TNF-o/(pg/mL) CRP/(pg/mL) RF/(1U/mL)
EH 4 287.43+16.86 176.25+14.68 60.1926.12 1.0720.29 56.13+7.21
RA#H 465.72+24.51% 410.36+23.12% 114.53+9.06* 3.560.47 121.32+9.68*
Z& WA A 379.35+20.74%" 298.51+19.03%* 89.74+7.60% 2.37+0.38** 90.75+8.06**
ZR P AT R A B 297.16+17.25% 185.94+15.01%* 65.98+6.41% 1.25+0.31% 61.21+6.95*
Z A R A +NUCC-390 21 453.80+18.13%24 398.13£13.97#44 103.02+7.09%24 3.32+0.43%04 114.869.32%24
1 HIEF ML, *P<0.05; 5 RA 1AHIL, *P<0.05; 578 e TR ALAH [, 2P<0.05 5 5 28 K e il ik 41 AH L, 4P<0.05,

SDF-1 = ) ey w— S [ kDa
CXCR4 e D "= — @ 41 kDa

GAPDH W wmw wmw wsw wm» 36 kDa
A B C D E

B3 SEAXRBEXTFHALR SDF-1,CXCR4 BAEKHE
Fig.3 Band diagrams of SDF-1 and CXCR4 proteins in
ankle joint tissue among different groups of rats
T AR A B.RA 215 C. %8 B RGA A D28 B s ) ik 4

E.Z8 B R i +NUCC-390 4.,

®6 FHAKXRRXTIALR SDF-1,CXCR4 EH
HRTRIZKFELLE (n=10,%+5)
Table 6 Comparison of relative expression of SDF-1
and CXCR4 proteins in ankle joint tissue among

different groups of rats (n=10, x+s)

2H 51 SDF-1 CXCR4
EEA 0.19+0.04 0.26+0.05
RA 41 1.13+0.11% 1.18+0.13*
7 B HARGR bl 0.67+0.07*" 0.7120.08
ZE B W N Al 0.210.05" 0.28+0.06"

Z AT = +NUCC-390 41 1.10£0.09%44 1.15£0.12%24

W S5 IEEAHM L, *P<0.05; 5 RA A E,"P<0.05; 52 2 H A%
FIE UM L, 2P<0.05; 528 Je Al 4L AH L, 4P<0.05,

AN 32, 5 A 2 TN G, AT BF 4RI 784 24 1y i A2
RA Il RIS 7 >R, ASBFTE LA I B i T d
7 RABERY, S5 R AR B E I S i ik, HL
HCATAH FGE R 2R BB T SR RA R UL
SEII

AR E RA BB DI [N (H R
W, B B R R G H 5 1 A B AR AR IR |
EFE 515 JAE PR R A A, SR O R
AR R BRI R B ERHLE] , R IRY7 RA I CHE
SN SAE N, FRERZS PR RA HAIEALY

Dy s RN PR 50, e A28 0F FLP A R A LA
IR AT S, RA V98 F rh B e« Py iy )
TG, BB BN, T AT 5 R B AL
AR AME R AR IRTE LIS VIR o Y, B
KEL G2k, B B E A2, e
RA AL, 75 RA I RKIG ST ThAa T2 B, HoK R
ﬁﬁELL#ﬂfﬁfoﬂ? RA KRBT, 82
B NZE R PRI —Fh R AR IS PEI T, R 2R R 1Y

Ezﬁfﬁxﬁzbﬂz P2, AT BT A AR 2 0 M1
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