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[Abstract] Objective: To observe that effect of Ersi decoction on rats with rheumatoid arthritis (RA)
induced by using the complete Freund's adjuvant emulsion containing bovine type II collagenand and elucidate
underlying menchanisms involving to inhibit inflammation and joint synovial angiogenesis. Method: The rat

model of RA was established by immune induction with complete Freund's adjuvant emulsion containing bovine
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type II collagen. All male SD rats were randomly divided into blank group, RA model group, methotrexate
group(1.0 mg-kg'), and low-, medium- and high-dose group(30,15,7.0 g-kg'-d")of Ersi decoction, with 8
rats in each group. Except the blank group, rats in the methotrexate group and Ersi decoction groups were given
corresponding doses of methotrexate and Ersi decoction after establishment of RA induced by strengthen
immunity, respectively, and those in the model group and blank group received normal saline of equivalent
volume, once a day for 28 days. After the administration, the degree of joint swelling of rats in each group was
analyzed by joint swelling volume and index. The small animal ultrasound imaging system was used to detect the
score and area of synovial hyperplasia of knee joint in right lower limb of rats and hematoxylin-cosin (HE)
staining to observe the histomorphological changes in joint synovium of rats. The levels of tumor necrosis factor-a
(TNF- @) and interleukin-18 (IL-18) were measured by enzyme-linked immunosorbent assay (ELISA).
Immunohistochemistry was employed to analyze the expression of CD31 and vascular endothelial growth factor
receptor 2 (VEGFR2) in in joint synovium. Result; Compared with the blank group, the model group
demonstrated significant increase in joint swelling volume and index, inflammatory cytokines including TNF-«
and IL-18 in serum, the score and area of synovial hyperplasia of knee joint in right lower limb, obvious
pathological changes in the synovium and the expression of CD31 and VEGFR2 in joint synovium. Medium and
high-dose Ersi decoction significantly alleviated the pathological changes of synovium tissue, attenuated joint
swelling volume and index and decreased the expression of CD31 and VEGFR2 in joint synovium as compared
with the model group. Moreover, high-dose Ersi decoction showed significantly lower levels of TNF-a and
IL-1B8 in serum, and the score and area of synovial hyperplasia of knee joint in right lower limb. But medium-
dose Ersi decoction only showed lower levels of TNF-« and area of synovial hyperplasia of knee joint.
Conclusion: Ersi decoction could reduce synovial inflammation and hyperplasia through inhibiting synovial
angiogenesis in rats with RA induced by bovine type I collagen for achieving the effect of reducing RA joint
damage, which provides an important reference for anti-RA of Ersi decoction in clinical application.

[Keywords] Ersi decoction; rheumatoid arthritis; vascular neovascularization; synovial inflammation
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Table 1 Effect of Ersi decoction on in rats with rheumatoid arthritis (x+s)
S b K BE /% ALES3 /53
215 n F /g kg
228 K 35K 28 K 35K
2 H 8 1.38+0.74 1.47+0.44 0.00£0.00 0.00+0.00
i8] 8 6.36+2.78% 8.90+4.76% 12.71£2.13% 13.57+2.37%
FH 2 S 6 1.0x10° 4.43+2.25% 5.74+2.74 10.57+0.98% 8.86+1.07
1137 8 7.0 5.65+1.77 8.19+3.49 12.33+2.06 11.67+2.42
8 15.0 5.16£1.79Y 5.83+1.80% 12.38+1.92 11.13+1.73%
8 30.0 4.60+2.24Y 5.91+2.55% 10.71+0.95% 10.29+1.60%

528 A IV P<0.05,2P<0.01; SR e P P<0.05,YP<0.01(F% 2~4 i),

W 2 KB ATTT 23 B 8 T B (P<0.05, P<0.01) . [A]
F SEB0 55 35 KR, SRIRIA i, — Uy bl sl
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Bl1 ZHE#HXNRAKRXTREEENZI

Fig. 1 Effect of Ersi decoction on joint synovial hypertrophy in
rats with rheumatoid arthritis
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Table 2  Effect of Ersi decoction on level and area of joint

synovial hypertrophy in rats with rheumatoid arthritis (x+s)

WAL W R A T

4151 L O Bl/mm?
%5 8 0.00+0.00 0.00£0.00
LAY 8 3.63+0.527  1.2240.48”
P e 4y 6 1.0x10° 2.50+1.05"  0.52+0.31%
11371 8 7.0 3.57+0.79 1.11£0.31
8 15.0 2.83+0.98 0.66+0.41%
8 30.0 2.67+0.52%  0.63+0.33"

3.5 MORBCT RIS I RE M I 2 O T 4
I W R 2 AT B )= R, A0 2~3 )2, 4
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AL T R PN e A B ) R S T, 2R R Rk
R AE A i 5 A AT DL 94k 0 400 5 400 i, vl ok 40 it LA
N B W5 240 B A5 4 P 4 M R VI | ) 5T £ 4 41 U8 A
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JHL 2% VR A T 4 9 D, B /NG R T O M A
L H5 el /b ) 0T £F A 21 252 B 0 A T R ol A
A b sk, A RE B R o AE R R R A R
U7 45 R 2 AT DL T N e A0 B2 Tl 3~5 )2
SERUNGR B AR W R P 58 PR A0 M B B I s b )
JT £ Y 4 255 B S A T I A AR S A R L
gk, i A RE JE R /D g P AN R L OF H U
R A SO A AR R DR 2.

3.6 XK BUM G S AE K F s m 55 A dl i,
LAY 21 K LML T TNF-a F1 IL-18 /K F B 3 T i (P<
0.01); S HERIL] Hodse, — DU 7 = ) i 21 R PP A el
ZH K B TNF-a M IL-18 7K °F B & F B# (P<0.05, P<
0.01) ; [A] B — P9 37 Hh 351 i 21 K BRIl 78 TNF-a 7K SF- B
L FRE(P<0.05). L33,
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B2 ZMi#HMRAKRBATARRERSELBHIM(HE,<200)
Fig. 2 Effect of Ersi decoction on pathological structures of joint

tissue in rats with rheumatoid arthritis (HE, x200)

£3 W% RA KRB TNF-a F1 IL-18 7K EHIBS00 (3+s)

Table 3 Effect of Ersi decoction on serum levels of TNF-a and

IL-18 in rats with rheumatoid arthritis (x+s) ng-L”
biilh=s
24159 n 'Ji_l TNF-a IL-18
/g kg
2 H 8 26.25+18.76 48.78+10.22
LAY 8 426.36+118.45”  388.41+105.18Y
[E=E I 1.0x10°  237.82+88.74"  209.37+95.42"
g g8 7.0 394.23+124.25  365.15+130.68
8 15.0 269.30+98.16%  338.54+108.72
8 30.0 255.41£102.37Y  215.32+89.65%

3.7 XPREET A4 VEGFR2 Al CD31 &k
W 528 gl H g, R AR A KRR SG T i E A1 4
VEGFR2 fil CD31 % ik & 3 7 & (P<0.01) ; 5 151 #Y
R, DU L ) A R T A e A KRR 6
47 W I 41 41 VEGFR2 Fl CD31 £ ik B & F [ (P<
0.05,P<0.01), VWL.IK3,4,% 4.
4 itig

26 KU G 9 R J fi i UL Y 4 B S PR OC T R
i 29, AR IR R O Y I R AR A R 2 KU I A %
O M IR AR 5 A B P U RA e B AR 3 A Y %
O, H RS 5 T RALT R 5 WR,
RA R AE 335 2 v U5 9k L 41 i 5 B0 40 i 9 TNF-a
i B 3R GK IR — A OB Y ARAE R SN, O dk R PE S
B 2 M TL-1 o R A SR SRR AL Y W
JIEE 6 i AT SETT B IR . CIA J& H B Y RA K B
T2 ZASBFFEUE S, CTA K BUBE R A4 & s B ) I

B3 “HHMRAXRXTEEALKCDIIREM I (A
1k, x400)
Fig. 3 Effect of Ersi decoction on expression of CD31 in joint

synovial tissue of rats with rheumatoid arthritis (IHC, x400)

B4 ZMiHx RAKBRXTREMAERAVEGFR2 REM M (R
21k, %400)
Fig. 4 Effect of Ersi decoction on expression of VEGFR2 in
joint synovial tissue of rats with rheumatoid arthritis
(IHC, x400)
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Fd4 ZHMHXRAXBRXTIBEALR VEGFR2F CD31 RIXH
Mg (x+s,n=4)
Table 4 Effect of Ersi decoction on VEGFR2 and CD31 of joint

synovial tissue in rats with rheumatoid arthritis (x+s,n=4)

25 51 il /g kg VEGFR2 CD31
gE| 248.1425.3 221.7432.2
AL 754.5+£127.8”  685.5+86.17
T e 1.0x107 452.7+81.3% 436.0£97.2%
i 7.0 687.0£103.7 614.5+92.8

15.0 557.4+96.8% 544.3+88.6%
30.0 496.5+83.8 502.6+75.2%

PR 26 B0 g B O AR i R B i 4 M G R AR 5 N RA
FARZ2 WA P24 AR 5% 45 21 R CTA 70 K
BRL 6 79 ik i B S, AT A I 384 5 [ B 7 Y TNF -«
FIL-18 7K - T i, 5 1 2 25 B b 8 7 ¥ B P ]
UL 4 1 400 3R 90 ) SO 2T 4 2H 4R AR I I A 1
A PR TS UL A B Y CIA BEAY 9 A S8 14 . Ik
Ab I PRAE 5% 30 52 5 4% 58 19 11 R A0S 2% 7 ¥ A6
Eb, 8 75 R T RAL 56 1 i B 4 A 4% Tl A R A
BERE L A B S P A RN B R S A R
JINEh W R T AR T R CLA RS 78 o B OG  Ii BE  f
B AN R RA I 52 56 BF 5% 48 415 — A mT W4k 7
W 75 vk Bk — 20 B T RA ML FNE T RCR 1
WF5E o

H mTWF T8 A A, T8 BRI A8 8 A T B RE AIE 1 14 i
BB R RA Y G B JH A Y, AR A 2F R A 48 i IR 1Y
SO B A R AE BT R BEIR . [ A
M1 [ 48 Jf 77 A= TNF A IL-18 %542 48 IR 1t A 3%
6 H U 412N A M 5 W R AL S AT 4 40 i 4y I
VEGF /£l F VEGFR2, 34 il 4 Kz 40 Jifd i 47 75 , 48
FEEH | A1 F T RS0 507 A=, 4 RF sl PR il 45 55 1
TE I, JE W IE RS VR R F RA B Jg2e, A
WF 78 RA K U] B A7 26 103 2R AE R 7K F T
Ko 55 1 2H 24 VEGFR2 5 1f % 4% S bR B W
CD31 F A B 38, PR i e 5 1 9 5 ot A8 8 A I
AT A0 T 7 RA R B L B A BB 2 —

ZE R 51T 4 Jm b B RIE 7 S 6, A F 5 A BA
o0t ZAFE B I R BF 5T, AR S RA B T A B bR 55 2
UE AR JE AL 75 RE L A5 55 O B B 405 3 Bk o B A
B AN ANAN B4 % BLAE RA G B0 ] 4 i S 0 1 1
FLHY R A SN 51 O T TR R Il A S R A AR
BT E A 5 K LA AR R Y &
A2 R S B 5 i LA T IR B R O
IR — V0 7 16 VA IT RA G PR W 2% HoAT R 4f
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MII7 R U 4 B T U B e S 00 )
DAL . WFIE w55 2234 B 5 VE 2598 )7
RA R 2, HALHI AT 68 S 38 o 52 ) 40 Ak 0 A
Yy ok B T 20 0 S0 BN, % ff RA R B IE
ARSI I R WL 8% 5 7 DU ) 37 B 7S MR L B TR 9T
RA HA B AFI7 205, 049 17 Jn vk (4 7 5808 43 1T il
b Yol AR AT AR AL A R A B R AR X
RA BB ITER™ . UG L& WAL W E 25, 1R
O3 Z IR 5r Z 8 s X S U N A R ECAS Y
U Az b B R LT O, £ B B AR S DATR
BE PRI =2 A5, I 37 000 DA RN P9 A5 =2 5 )1 5 T
AR PR A B A ST BEREAT L, X
AN 19 L | o Rl (1 (1D ) W= R N
Zx, LLFRAN SO AR R A AR XU K i 2
AU R 17 0 42 28 3 4% 5 DA Ll 2 | Ry i A 8 A
BH s H HE A= T, B 25 4 R AR 0 A i 2 2 ), HE Al
W, NG, FEROIME, LRI MR M
R, PR IE AR Z D), IE YT A RA BRIV 45 | IE 1B
A8 S5 1) g LR R o

ARG WoR, T E T 00 Re g U W
1% CIA R BRUIC Jib Ji 7 B % e e i K, e 58 R BRLOG
IR A 2 B AR Ak . AE R SR T T O T I
B AR R BV 4 5 B A T RRUR B AR R v ] A
FIH RA K ERUHT BREHS A TR 4 RA SE 5 i 3 . [+l
I 70 97 % RA KB A& E B 0wy 8 490 ot LA K% 3 5 26 21
CD31 5 VEGFR2 Kk 0y F M, it — 2 Ul B — 14
AALRE N 7F — 5 B2 B b3l 2 B K 2R E S o T 10 ]
S W S I A B A= L i FLA AT DL B 4% R i VEGFR2
FEIR T BT BB VEGF Il 8 8 AF 3 i, 35 21040 461 i
BRI R A D92 RA g 3K R AR T o

Zr LTk, 00 R % 38 i 1 ) CIA R EROCT
L4655 587 26 T 9820 RA 48 0E 5 18 24 | 3K Bl % RA
AT W05 B AE R, E R RA ST 1l B 58 2B 3 A I
ALK A T T i — 25 5T
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