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[ Abstract] Objective To investigate the impacts of edaravone (Eda) on angiogenesis and inflammatory reaction in
rheumatoid arthritis (RA) rats by regulating the hypoxia inducible factor-1o (HIF-1a)/vascular endothelial growth factor
(VEGF) signaling pathway. Methods 60 rats were separated into control group, RA group, Eda group, methotrexate
group, and dimethyloxaloglycine (DMOG) group (HIF-1o/VEGF pathway activator). with 12 rats in each group. Ex-
cept for the control group, RA rat model was replicated using type [[ collagen combined with complete Freund's adju-
vant. After all interventions were completed, the degree of foot swelling and pain threshold of rats were measured, and
arthritis scores were performed on the rats. ELISA method was applied to detect serum levels of interleukin-6 (IL.-6) and
tumor necrosis factor-a (TNF-o). CD31 immunohistochemistry was applied to detect the vascular density of synovial tis-
sue in the foot joint. HE staining was applied to observe pathological changes in the synovial tissue of the foot joint.
QRT-qPCR method was applied to detect HIF-1¢ and VEGF mRNA expression. Western blot was applied to detect the
expression of HIF-1o/ VEGF signaling pathway proteins. Results Compared to the control group, the foot swelling de-

gree, arthritis score, IL.-6, TNF-q levels, vascular density of synovial tissue in the foot joints, HIF-1a¢, VEGF mRNA
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and protein expression increased in RA group, while the tenderness threshold and heat pain threshold decreased (P <C

0.05). Compared to the RA group, the foot swelling degree, arthritis score, 1L-6, TNF-« levels, vascular density of

synovial tissue in the foot joints, HIF-1a» VEGF mRNA and protein expression decreased in Eda group and methotrexate

group, while the tenderness threshold and heat pain threshold increased (P<<0. 05). The HIF-1o/ VEGF pathway activa-

tor DMOG was able to weaken the inhibitory effect of Eda on angiogenesis and inflammatory reaction in RA rats (P<C

0. 05). Conclusion Eda can inhibit angiogenesis and reduce inflammatory reaction by inhibiting the HIF-1o/ VEGF signa-

ling pathway, thereby reducing RA.
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Table 2 Comparison of foot swelling degree and arthritis score of rats in

each group
415 JE i BE (m D) KA R4 (41
control 44 1.54+0.23 0.0040. 00
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Eda 4 2.5740. 369 4.58+1.299
PP 4 B 0 2 2.42+0. 349 4.26+1.239
DMOG 21 3.7840. 459 9.51+1. 389
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Table 3 Comparison of tenderness threshold and heat pain threshold of

rats in each group

4151 JEJ B H (kPa) H B {E ()
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RA 4 200. 57+20. 489 5.24+1. 080
Eda 2 348. 95424, 379 9.58+1. 239
FF 2 B 1% 4 361.20+25. 182 9.72+1.162
DMOG 4 269. 72+23. 489 7.15+1. 109
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R B4 4 68. 72+5. 389 34.59+4. 529
DMOG 41 123.5148. 799 60. 785, 299
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Figure 1 Comparison of pathological injury of synovial tissue of foot joint of rats in each group
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Table 5 Comparison of vascular density in synovial tissue of foot joint of

rats in all groups

28 51 S R MR £ 28 0l A A (26
control 44 7.65+1.10
RA 41 28.31+1.499
Eda 21 14. 89+1. 259

A S e 21 13.57+1. 232
DMOG #H 20. 64+1. 379

¥ 5 control A L, D P<<0.05; 5 RA A L. @ P<<0.05; 5 Eda 41
#s, @ P<<0. 05,

2.7 EdaX KB ERTHEKHL H HIF-1o, VEGF
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Figure 2 Comparison of vascular density in synovial tissue of foot joint of rats in each group

®6 BAARBEATBESALRF HIF-la, VEGF mRNA L% (x £5,
n=6)
Table 6 mRNA comparison of HIF-1oo and VEGF in synovial tissue of

foot joint of rats in each group

2531 HIF-1a mRNA VEGF mRNA
control 4 1.00+0. 11 1.004+0.12
RA 4 2.45+0. 180 2.28+0. 169
Eda 2 1.37+40. 152 1.23+0. 149
FH 2 B 4 2 1.26+0. 132 1.19+0. 132
DMOG 4 1.89+0. 169 1. 8740. 159

.5 control 41 4. D P<0.05; 5 RA 4l H.# . @P<0.05; 5 Eda 41
e, @ P<<0. 05,

¢ ,Eda 41 5 g Mnd 41 K B HIF-1o. VEGF & 1 3£
IR (P <<0.05); M4 F Eda 4., DMOG 41 K &
HIF-1o . VEGF EE A £ A F 5 (P<0.05), WK 3.

®=7,

control4l RA#

VEGF ---—-

EdaZll F %I 4 DMOGHA

aarpr AN D A A

B3 SAKRREXTBEHALH HIF-10.VEGF & B RiA LR

Figure 3  Comparison of HIF-la and VEGF protein expression in the

synovial tissue of foot joint of rats in all groups
3 it
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x7 BAXREXTIBEALRH HIF-1a.VEGF E B RiA L% (x £5,
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Table 7 Comparison of HIF-1a and VEGF expression in synovial tissue

of foot joint of rats in all groups

20 51 HIF-1¢/GAPDH VEGF/GAPDH
control 4 0.3440.07 0.28+0. 05
RA #H 1.59-+0.139 1. 7340. 149
Eda 41 0.67+0.10? 0.58+0.09?
R 4 e A 2 0.5940. 089 0.534+0. 079
DMOG 41 1.24-+0.129 1.38+0. 139

5 control £ L4, P<<0. 05; 5 RA 4 1L . @ P<<0.05; 5 Eda 41
e, @P<0.05,
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J7 RA BYH . WFFTH00E B BCR 200 I 20 6 9 k2 42 4
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