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Inhibitory Effect of Duanteng Yimu Decoction on Pannus Formation in Mice with
Collagen-induced Arthritis Based on VEGF Pathway
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[Abstract] Objective: To investigate the mechanism of Duanteng Yimu decoction (DTYM) in the
inhibition of pannus formation in collagen-induced arthritis (CIA ) mice. Method: Twenty-four SPF-grade DBA/
1 male mice were randomly divided into the following four groups: a blank group (NC group), a model group
(CIA group) , a methotrexate group (MTX group) , and a DTYM group, with six mice in each group. The

mice, except for those in the NC group, were modeled. From the second immunization, the medium, MTX
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(1 mg-kg'), and DTYM (15.4 g-kg"') were administered at an equal volume by gavage for 35 days. Mice were
observed for general condition and the arthritis index. The knee and ankle joints were scanned by microcomputed
tomography (micro CT). Hematoxylin-eosin (HE) and safranin O/fast green staining were performed to observe
pathological changes. Immunohistochemistry was performed to detect the expression of platelet/endothelial cell
adhesion molecule-1 (CD31), vascular endothelial growth factor-a (VEGF-«) , vascular endothelial growth
factor receptor 2 (VEGFR2) , and phosphorylated (p) -VEGFR2. Result: Compared with the NC group, the
CIA group showed red and swollen ankle joints, increased arthritis index scores (P<0.05, P<0.01), manifest
injury in the knee and ankle joints, reduced cartilage thickness, elevated Micro CT bone destruction scores of
knee and ankle joints (P<0.01), and up-regulated absorbance values of synovial CD31, VEGF-a, VEGFR2,
and p-VEGFR2 (P<0.01). Compared with the CIA group, the DTYM group showed relieved ankle joint redness
and swelling, reduced arthritis index scores of mice three weeks after administration (P<0.05, P<0.01), intact
joint surfaces of the knee and ankle joints, thickened cartilage, declining Micro CT bone destruction scores in
both the knee and ankle joints (P<0.05, P<0.01) , and lowered absorbance values of CD31, VEGEF- «,
VEGFR2, and p-VEGFR?2 in the synovium (P<0.01). Conclusion: DTYM can inhibit the pannus formation in
CIA mice presumedly by regulating the VEGF pathway.
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Table 1 Effect of DTYM on arthritis index score of CIA mice (Xx+s5,n=6)

21 5 Flit /g ke 21d 24d 27d 30d 33d 36d 39d
NC 0.00+0.00 0.00£0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
CIA 1.00+1.67 3.00+2.83" 6.17+2.64> 7.83+2.047  10.17£3.31Y  11.67£1.63%  12.33%1.75%
MTX 0.001 0.67+1.21 2.83+1.47 4.33+2.58 6.67+2.80 10.33+2.34 11.00£1.79 10.83+1.47
DTYM 15.4 0.83+1.33 1.67+1.21 3.66+1.75 5.33+2.33 9.50+2.17 11.67+1.03 11.33+1.03
4151 Flit /g k! 42d 45d 48d 51d 54d 57d
NC 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.000.00 0.000.00
CIA 13.67£1.37%  14.17+0.98% 14.5+1.227 14.83+0.98%  13.17+1.94  12.00+2.28>
MTX 0.001 10.50+1.52% 9.33+2.07Y 7.00+2.53% 6.00+2.45% 5.67+2.16% 5.00+2.00"

DTYM 15.4 11.50+2.51 10.17+2.56% 9.17+1.83% 7.33+1.50% 5.83+1.47Y 3.17+1.17%

5 NC AL # " P<0.05,2 P<0.01; 5 CIA 41 L4 ¥ P<0.05, P<0.01(%£ 2,3 [d),

TR

B2 DTYM X CIA/NRER BRX T ALRKEZ MM (HE, x200)
Fig. 2 Effect of DTYM on histopathology of knee and ankle joint in CIA mice (HE, x200)

B3 DTYM X CIA /MR (BR 30 5 4 41 B2 5 B 84 I (3 21 -[1 4%, x200)
Fig. 3 Effect of DTYM on histopathology of knee and ankle joints in CIA mice (saffron - solid green, x200)

T E BRI 4 ¥ BB R K (P<0.05, P<0.01) .
L4, %2,

3.6 X CIA/NRUBESETY CD31, VEGF-a, VEGFR2,
p-VEGFR2 KEMZ M 5 NCH HE, CIA 4 KT
o K Bl OB IR, E OB O 5% 12 28 4b CD31,
VEGF-a, VEGFR2, p-VEGFR2 [y 2% & B & , T4 43 1%
S 83 TFE (P<0.01) ;5 CIA 41 Fe ¢ ,MTX 41
DR TH IR F A T RS B B A A AR D AR X

5 ,CD31, VEGF-a, VEGFR2, p-VEGFR2 4 3 W 5
B ¥ 3 AR (P<0.01) ;5 CIA 4 L%, DTYM 41
O 8B A D e T IR AR o0 A AE R a4
BB, fERELN W E AKX, CD3I,
VEGF-a, VEGFR2, p-VEGFR2 1 43 g S i 2 i 3%
FEAR, 2258 B & 513 L (P<0.01). /5 DTYM
il P A 90 7 T R A 5% R VEGF 38 6 0 300G o L
5,%3,
. 67 .



5527 B4 20 ) PEXEAFFZRE Vol. 27,No. 20
20214E10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2021

BRAT

AT

A B
B 4 & Skyscan CT-vox 2k 418 13 B #iT EVL BT E 338 (micro-CT) 2 T X T E M

Fig. 4 Joint erosion was analyzed by micro computerized tomography (micro-CT) using Skyscan CT-vox software
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Table 2 Effect of DTYM on micro CT bone destruction score of
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MTX 0.001 3.83+1.94% 2.67+1.03%
DTYM 15.4 3.67+£1.63% 2.17+1.17Y
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B 5 DTYM3X CIA/NRIEXT CD31,VEGF-a, VEGFR2,p-VEGFR2 R iX B 500 (G 411k, x200)
Fig. 5 Effectof DTYM on CD31,VEGF-a, VEGFR2,p-VEGFR2 expression of ankle joint of CIA mice (IHC,x200)

X3 DTYM3f CIA/MNREEXT CD31,VEGF-a,VEGFR2,p-VEGFR2 2 5 WX ERI M (X+s,n=6)
Table 3 Effect of DTYM on CD31, VEGF-a, VEGFR2 and p-VEGFR2 absorbance of integral absorbance of CIA mice (x+s,n=6)

2151 Fl /g kg CD31 VEGF-a VEGFR2 p-VEGFR2
NC 0.583+0.080 0.473+0.197 0.379+0.113 0.730+0.099
CIA 1.331+0.098” 1.287+0.128% 0.909+0.055> 2.089+0.353%
MTX 0.001 0.615+0.081" 0.589+0.147% 0.519+0.070% 0.985+0.227"
DTYM 15.4 0.868+0.090" 0.728+0.111% 0.468+0.159% 0.933+0.263*

IR, I A 58 TE bk BH i

CD31 H 6 4™l 1 fo 72 BR AR 168 58 0 45 A 3 . —
A A 11 5 IR DX IR — A A K A T A R R
A6 WA AV 051 14 118 > % 35 R 11 40 i S5 R 41 . CD31
A T 4 R I N B/ R A R R RN R
ML T A 1 7S B3 R e R R AR PR R — Bt
P PN B2 40 i 0 3% 42 1 2 B AR 1 T, CD31 £ IfiL /)
M 0K 22 %50 1 400 T D R N B At - Rk, n] T
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JC CD31 235, P W DTYM A AL BE BT 41 44l 3
AT B, BB BH 5 P I A 4 2 i A AR R
NI RE 00 ) M 45 5% P T . IS R AR R — N R
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RN Y . VEGF-a K H A V5 % & VEGFR2 7E
I A B P R A DR AR SR A R
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