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[Abstract] Objective: To observe the effect of Fangji Huanggqitang (FJHQT) on collagen induced
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arthritis (CIA) and synovial angiogenesis in DBA/I mice. Method: DBA/1 mice were randomly divided into
normal group, CIA group and FJHQT group. DBA/I mice in CIA group and FJHQT group were immunized with
bovine type I collagen and complete Freund's adjuvant on the first day, and DBA/1 mice were immunized with
bovine type II collagen and incomplete Freund's adjuvant on the 21% day to establish CIA model. On the day of
the second immunization, the drug was given by gavage once a day for 28 days. On the 22" day, the arthritis
score and other symptoms of CIA mice were observed. On the 49" day, Hematoxylin eosin (HE) staining was
carried out to observe the angiogenesis in the synovium of CIA mice, the expression of vascular endothelial cell
marker platelet endothelial cell adhesion molecule-1 (CD31) and vascular endothelial growth factor (VEGF) in
the synovium of CIA mice were detected. Immunofluorescence double staining was used to detect the mature and
immature vessels in the synovium of CIA mice. And the microvascular growth of the rat thoracic aortic ring was
induced by VEGF (20 pg-L"). The effects of FJHQT (0.25, 0.5, 1 g-L"') at different concentrations were
observed under microscope. Result: Compared with the normal group, the inflammation, joints, red and
swelling of the inflammatory joints of the CIA group were significantly increased (P<0.01). The scores of
clinical arthritis, the incidence rate, synovial inflammation and angiogenesis were significantly increased (P<
0.01). The density of blood vessels, the positive expression of CD31 and VEGF, the number of immature
vessels in synovial membrane were significantly increased (P<0.01). And compared with the CIA group, the
inflammation, joint swelling, and malformation of the FJHQT group were significantly improved, the clinical
arthritis score, incidence rate, synovial inflammation and angiogenesis were significantly reduced (P<0.01).
The vascular density, the positive expression of CD31 and VEGF, and the number of immature blood vessels in
synovial membrane were significantly increased (P<0.01). Compared with blank group, VEGF could
significantly induce the growth of microvasculature in rat thoracic aortic ring (P<0.01). Compared with VEGF
group, FJHQT(0.25, 0.5, 1 g-L") could significantly inhibit the formation of microvasculature in rat thoracic
aortic ring (P<0.01). Conclusion: FJHQT can effectively alleviate the clinical symptoms and condition of CIA
mice, reduce the clinical arthritis score and incidence rate, and inhibit the synovial angiogenesis of CIA mice
joints and VEGF induced microvascular formation in rat thoracic aortic rings.
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BT A2 55 22 R (B RS J5 505 2 RO TR &9
FFFEE R, T4 28 K& K1k ] 100% , 577 %I
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Table 1 Effect of Fangji Huangqitang on clinical score of arthritis in CIA mice (X+s,n=10) Vax
4157 F /g ke 22d 24d 26d 28 d 30d 32d 34d

EH 0 0 0 0 0 0

CIA 0 0.333£0.452%  1.417+1.129” 2.333+1.982%) 3.083+1.887” 2.183+2.087> 3.917+2.464%
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0 5IEH 4 8V P<0.05,2P<0.01; 5 CIA 4 H i ¥ P<0.05,Y P<0.01(F 2~3d])
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£ L ¢ 0 4L 4 M IE 6 R T W
48 7 I A 5 R R RN 5 IR
S LA L CIA 41T 545 25 M w7 , 544 1 4y LK it

*2 BEERKFHNCIANRXTAHLAREE,VEGF K CD31 K%

VTS 20 0 48 A R it A B AR R, 6T R T MY OR
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Table 2 Effect of Fangji Huangqitang on joint histopathology, VEGF and CD31 expression of CIA mice (x+s,n=10)

25 /g kg! ALV 145y VEGF(%10%) CD31(x10%)
EH 0 481.45+12.36 465.48+9.64
CIA 2.986+0.653 1131.35+10.58% 1236.51+14.65”
Bij L 15 5.4 0.568+0.738" 562.15+13.65" 651.85+13.85"
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B R AL A (CD3 1+ a-SMA™) B2 8 /b,
1M B0 I 45 (CD3 1+ a-SMA™) B 6 B & 78 4k .
WE 4,523,
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El1 P2 ERFI CIANRER X HARKIEZ B0 (HE, x400)
Fig. 1 Effect of Fangji Huangqitang on of ankle joint in CIA mice
(HE, x400)

B2 BE&HREZHX CIANRXTHRA S VEGF RIZ BRI (%%
#1k, x400)

Fig. 2 Effect of Fangji Huangqitang on VEGF expression in joint
tissue of CIA mice(THC, x400)

C
B3 BEHEEGX CIAMRXTAHALAH CD31RZH M (R
1k, <400)
Fig. 3 Effect of Fangji Huangqitang on CD31 expression in joint
tissue of CIA mice(IHC, x400)
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WFE M A B2 AL T [ AR B, T B WSS I A
LA ) €7 NS M8 N el | = 0 R4 B 15 8 A Rl )
ST TR UL R L ) 4 R SR o A R A A SR AR, B



5527 55 17 ) HESSEFFFHRE Vol. 27,No. 17
202149 H Chinese Journal of Experimental Traditional Medical Formulae Sept. ,2021
B4 PEHREZXCIANMNRXTBRAR TR M EHRERFMND (IEE L HEL, <400)
Fig. 4 Effect of Fangji Huangqitang on angiogenesis in synovial tissue of CIA mic ( fluorescent microscopy, x400)
*3 MEERKFIVNCIANRXTBRARTHLETENFM (Fts,n=6)
Table 3 Effect of Fangji Huangqitang on angiogenesis in synovial tissue of CIA mic (x+s,17=6) mm?*
285 Fl /g ke CD31"a-SMA” CD31"/a-SMA" JT A 1A
EH 0 14.36+4.85 14.36+4.85
CIA 21.35+6.35% 13.16%5.18 34.51+5.36”
By BB 5.4 6.12+5.24" 15.24+7.68 21.35+6.35"
- . . . .
- . . . .
D E

A. IE# 4 ;B. VEGF 4 ; C~E. w@%ﬁdﬁéﬂﬁo 25,0.5,1g-L"'4H
Bl S5 BhC &7k R 3 30 Bk IR R A R IR B R e (5] R e )

Fig. 5 Effect of Fangji Huangqitang on microangiogenesis of rats thoracic aortic ring(inverted microscope)
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R R] A B 5 AR B IR B9 26 0F T o DU 285 9 % ol
BRI R o KR/ BB KA SE B 8T T

PRI 110 I A5 T A 5, g e ot A R A T RA
H R I A R A

RA J& F B2 “ Sk " Y W, v B2 1A Ok I 19 95
PR 2 XUFE R AR AR A0 N, B LA 28 4%, AT 5 3
A A BE, AT AE I R R IR il O R
AP R VTR S R R SOG4
B PR IAEIE S NIRRT E S,
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*4 X VEGFFESH KRG ESNBRIRF M E £ BRI (X£s,n=4)

Table 4 Effect of Fangji Huangqitang on VEGF induced microvascular formation in rat thoracic aortic rings (x+s,n=4)

2153 R g L I3 3 HCH A K JE /um - mm? I B/pm - mm”

EH 52.00£10.70 537.83+111.17 2 151.30+444.80
VEGF 2x107 182.00+14.09% 1252.00+107.34% 4708.01+637.817
VEGF+Pi C ¥ K 2x107+0.25 122.25+16.95 972.12+110.69" 3 431.28+626.37"
2x107+0.5 98.00+20.56" 927.28+77.85 3 394.68+285.05%

2x107+1 79.00+12.88" 710.00+81.15% 2 407.08+275.14Y

1 5IEH 4 % Y P<0.05,2 P<0.01; 5 VEGF 41 [ 4% 2 P<0.05,%P<0.01,

LB CL R A 2, IR R, (), [4)

Mg KA. H B OB BRI 2

Iy, R AN L AT AT K 23, B DL R (e

AR 25 A 3 L B T B B AT K 2 Ay, ST

KRR RZI . A% KA T, ¥

AR, HER RS2 O 2 L B

#1597 oy s & HZE IR R T RA HL A B

S B R CIA NS REEFIMAE [ 6
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Tt G 46 B R I e I B B R B
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{1 P T 8 T 0 ST A L 10 2 Y L e

8L AR R, B O 05 0 T I sk 40 ) 9 O 1 A R

P AT A2 ) T 0 RA B9 1 1T . 11 A 52 56 435 5 5 7 s

CL 5 1€ 17 BE M ) CTA /N B9 % 9 A B I A5 39 24 L 98
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g5 LB O R B 5.4 g kg B E A

il CIA /N BB & 0 28 B I IR 56795 & vF 43, # il CIA [10]

/N BT TR I v L 2 L B L 9T 0 7 I I
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B KR I T 2 45 7 ) 5 15 3 T 5 s 400 o 4

BT RA 3 9 LM RA I8 35 46 42 45 7 11
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