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arthritis (CIA) in rats. Method: SD rats were randomly divided into normal group, model group, low, medium
and high-dose Fengshi Qutong capsule groups (0.25, 0.5, 1 g-kg'-d™"), and methotrexate group
(0.2 mg-kg ~d™").

incomplete Freund’s adjuvant to establish a CIA model. On the 1" day after the first immunization, the

Except for normal group, the other groups were immunized with type II collagen and

administration group was given intragastric administration, once a day, for 19 days; on the 8" day after the first
immunization, the symptoms of joint swelling and malformation of the rats were observed, and the clinical scores
and incidence of arthritis were evaluated. On the 19" day, micro-computed tomography and bone metrology were
performed, and histopathological examination of inflammatory joints was performed, andsynovial inflammation,
vasospasm, cartilage erosion and bone destruction by pathological severity scores, serum interleukin-18 (IL-18),
tumor necrosis factor-a ( TNF-o¢ ), vascular endothelial growth factor ( VEGF ), matrix metalloproteinase-3
(MMP-3) and receptor activator of nuclear factor kappa B ligand ( RANKL) were detected by enzyme linked
immunosorbent assay. Result; Fengshi Qutong capsule could improve the symptoms of inflammatory joint redness,
swelling and deformity in CIA rats in a dose-dependent manner. Compared with normal group, clinical score and
incidence, joint synovial inflammation, vasospasm, cartilage erosion and pathological score of bone destruction in
joint group were significantly increased (P <0.01), bone mineral density (BMD), bone volume/total volume ( BV/
TV), trabecular thickness (Th. Th), trabecularnumber (Tb. N) were significantly decreased (P <0.01), bone
surface area/bone volume (BS/BV) and trabecular separation (Th. Sp) were significantly elevated (P <0.01), and
levels of IL-18, TNF-a, VEGF, MMP-3 and RANKL in serum were increased (P <0.01); compared with model
group, clinical scores and incidence, joint synovial inflammation, vasospasm, cartilage erosion and bone destruction
of each drug groupwere significantly lower (P <0.05, P <0.01), BMD, BV/TV, Th. Th, Tb. N were significantly
elevated (P <0.05, P <0.01), BS/BV and Th. Sp were significantly decreased (P <0.05, P <0.01), and levels
of serum IL-18, TNF-a, VEGF, MMP-3 and RANKL were significantly decreased (P <0.05, P <0.01). And the
control drug methotrexate had similar effects to the high-dose group. Conclusion; Fengshi Qutong capsule can
effectively alleviate the clinical symptoms and conditions of experimental rheumatoid arthritis in rats, reduce the
incidence, and relieve the histopathology and imaging severity, while inhibiting the inflammatory cytokines.

[ Key
radiography; cytokines

words | capsule; collagen-induced arthritis;  histopathology ;
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3.3 JORE T 2H 4 B A WL M2 E
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| FURHBRES CIA X BR&EX S IMEROEM T R A0 AR T IR B 5 XU A 9 e 4 1 9] 21 A DL
Fig.1 Effect of Fengshi Qutong capsule on inflammatory erythema BF O R A B B A S I N R DL S I i SR P 4 4
and joints welling of CIA rats BT AR RO W 5 T a0 S 2 9 4 B R ARG A

F1 RNBHEBREN CIA XRREXTIRKRSBHM(x£s5,0=10)

Table 1 Effect of Fengshi Qutong capsule on arthritis scores of CIA rats(x +s,n=10) s
251 %IJ%_I 9d 11d 13 d 15d 17 d 18 d
/g+kg
EH - 0 0 0 0 0 0
A - 5.00 £4.86"  29.33 £13.65" 36.00 £12.07"  40.83 £12.01"  45.17 +8.08" 48.00 +7.75"
P4 e 0.000 2 0.67 +1.63 16.67 +6.35 22.50 £4.72%  25.83 £5.19% 25.17 £3.92% 26.83 £4.12°%
XU 0 e 0.25 2.50 £3.56 22.50 £8.62 29.83 +£8.13 35.83 +5.78 37.33 +£2.94% 37.83 £2.71%
0.5 1.50 £1.97 19.00 +10.94 25.83 +7.57 28.50 £6.19% 31.17 £6.21° 34.67 +5.01
1 0.67 +1.63 15.50 £5.79%  22.33 +8.417)  22.83 +6.79% 21.33 £6.35% 22.83 £6.71°%

HESIEWALE P <0.01; 5EMA LK P<0.05,> P<0.01(£2~5/),

F2 RBHEBREXN CIA XRXTREHBENZM (0 =10)

Table 2 Effect of Fengshi Qutong capsule on arthritis incidence of

CIA rats(n =10) %
XI =N
451 A o0 1 13d 1sd 174 184
/g kg
E# - 0 0 0 0 0 0
(e - 50 100" 100" 100" 100" 100"
R S I s 0.000 2 0 402 402 502 502 502
MR B 0.25 30 60 8 80 80 80 X
0.5 10 5% 6 70 70 70 F
1 0 303) 402) 502) 502) 502) & 2 mii?fﬁﬂfz’%ﬁ CIA iﬁﬂ%*?éﬂﬁﬁiﬂiﬂiﬁﬂ@%ﬂﬁ

(HE, x40)
Fig. 2 Effect of Fengshi Qutong capsule on histopathological
changes in ankle joints of CIA rats( HE, x40)

ST A LD R B SRS AR B SR TR T

W2,

3.3.2 fEURHEEERIT O HIER 4l LU, AR A 5 1 200 MM 9 9 I A BB AR AR e
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HROATEREE T W R T (P <0.01) ; 5EIAZ
AR L, R A2 T 5 48 A9 5 2 4 4 1 4 M0 32 90 | ot A
55 OB R I B R T o 38 OB R A R AR, (H TR ST
e 2E 5, R A i e 4 v 7 e 2 R XL 42 i i

g 70 ek 2 T A LR A B AR AR L R
FEBETH o 2 B B 41 B B [ AR (P < 0.05,P <
0.01), F 2 85 % 20 i B 3 70 L B W BRI (P <
0.01), W33,

#3 RERBEEEX CIA XRBXVALREZFEERIHNEME (2 25,1=10)
Table 3 Effect of Fengshi Qutong capsule on pathological semi-quantitative score of ankle joints of CIA rats(x +s,n =10) 4y
20 5 /g kg ™! 28 1 4 i 3 1A 5% e 2 HIR
EH# - 0 0 0 0
iR - 3.09 =1.30" 2.91 +1.22" 2.27 =1. 10" 3.00 +1.41"7
P 4 s 4 0.000 2 1.58 £0.51% 1.50 £0.52% 1.00 0. 60 1.50 £0. 67
IR R 9 0.25 2.50 +0.97 2.20 0. 42 2.10 £0.99 2.90 0. 99
0.5 1.67 +0.78% 1.75 +0. 45% 1.25 +0.45% 1.75 +0.75%
1 1.42 £0.51% 1.45 0. 52 0.92 +0.67% 1.58 £0.79%

3.4 RAERTEARFWEME IR0

3.4.1 RREME B AR REOLH SME
SERE RN AL S M RSP SNBSS SR
FH EE XU AL T 40 A1 L s ) i 2 G 1Y 3 T A
RS &Y SN LS8 B, HL 45 24 570 B iy O 3 3% Tl B
JeH SMEABE R B 2H I OGN AR T H B
et e, WA 3.

B3 REHEBREN CIA KBEBRXTHEFELER N (Micro-
CT)
Fig.3 Effect of Fengshi Qutong capsule on imageological changes in

knee joints of CIA rats( Micro-CT)

3.4.2 FHitEY SN HIEWHML, LAY
BMD,BV/TV,Tbh. Th, Th. N g Z &K (P <0.01),
BS/BV,Th. Sp & % Ftm (P <0.01) ; SEAIZAAH L,
DA A e e e AIG5R) s 41 BMD R Th. Th ¥ 8 & T /&

(P <0.05),BS/BV,Th. Sp By . FE{% (P <0.05) , X
ML R b R & 40 BMD, BV/TV, Th. Th,
Th. N %8 & F+ &5 (P <0.05,P <0.01) ,BS/BV, Th.
Sp WML (P <0.05, P <0.01), H 4 it ns 2
BMD,BV/TV,Th. Th,Th. N § & 7 &5 i E R (P <
0.01), & 1t m44H BMD,BV/TV,Th. Th,Th. N i =
F+E (P <0.01),BS/BV, Th. Sp W E &k (P <
0.01), W34,
3.5 [fil3% IL-18, TNFa, VEGF, MMP3 } RANKL &
w5 IEW 4 M, B v IL-18, TNFa,
VEGF, MMP-3 I RANKL & & ¥ & % Jt &
(P <0.01) ; 5BI7 20 A Eb, XU 45 e 30 {1 5] o 4
TNF-a, VEGF & H 3 W] B & it (P < 0.05,
P <0.01), v 5 & 41 F1 & 7 & 41 IL-18, TNF-a,
VEGF,MMP-3 1 RANKL & & 3 i Z &K (P <
0.05,P <0.01), H 2 i 41 25 [N+ 19 & it B i
FER(P <0.01), WLk S,
4 itig

IR 9 T 4 2 i JRIB YT RA B9 R i 2, 5 v
PR e NI 0 SR BTN 2. 1 i | RN 1]
e I By A Bk AR I el B2 RE PR B R
25 IR IR HTE AL KU 2% 2048 L R SR AT
AR, FETE IIE AL TOIENR , e | 4 0 MR A B Y
LA N R B 2 CIE RS, ¥ o Ak 24 5 A AR 2
Jok 22 B PR AR, R Af 4 B L R SRR AR KL T
I A% 2% 1R IR 2 Yy, BT H R IZ 7 B I R S
RS IE FE D A O RA IR R L HLI A T
R A NI AE D A — o R B L T R Y A
PR o FERAT AA —FE U RA SRR, CIA

.03 .



25 B2 M FEXEAFFESRSE Vol. 25, No. 2
201941 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2019
x4 NBEBEREI CIAXKBRBEXTEIHEFEHRHUZM(x£s,n=10)
Table 4 Effect of Fengshi Qutong capsule on histomoriphometric analysis in knee joints of CIA rats(x +s,n =10)
a5 H B BMD BV/TV Tb. Sp Th. Th Th. N BS/BV
H /g kg ™! /mg-cm ! /%10 7%% /%1072 mm /%1072 mm /1+mm ! /1+mm ™!
IEH - 543.84 +48.32 58.92 £8.16 19.43 +4.95 16.43 +6.02 3.92+1.16 15.29 +7.18
LAY - 224.98 +47.70"  25.75+5.76"  50.34 £9.22" 6.39 +1.87" 2.29 £0.95" 31.92 +4.81Y
FE e 0.000 2 327.84 +70.17°) 36.78 +8.64% 31.60 +7.59% 12.34 £5.04% 3.64 £0.54 26.04 +4.81%
IR i e 0.25 279.89 £57.51%  29.85 +7.07 39.30 £11.15% 8.40 £2.26% 2.91+0.84 28.34 +5.67
0.5 310.45 £62.97%)  33.54 =7.69% 35.32 +10.32%  10.35 £3.39% 3.33 £1.12% 27.07 £4.16%
1 345.70 £38.77%  37.06 £9.36% 31.90 +9.14% 13.20 £4.83% 3.58 +1.12% 25.39 +4.53%
®5 KEBZFBREX CIA XRMF IL-18, TNF-a, VEGF,MMP3 ,RANKL &2 # M (x £s,n=10)
Table 5 Effect of Fengshi Qutong capsule on IL-18,TNF-a, VEGF, MMP3, RANKL in serum of CIA rats(x +s,n =10)
) 45 IL-18 TNFa VEGF MMP3 RANKL
265
/g kg ™! /ng-17! /ng-L7! /ng-L7! /mg-L~! /ng-L7!
iE - 103.64 +13.54 166.47 £26.61 113.66 +26.81 29.72 +3.80 25.81 £6.63
155 75 - 253.77 £29.25" 514.53 +28.53" 267.44 +32.78") 61.58 +5.80 V) 50.33 +10.15"
B 4t 4 0.000 2 200.92 +14.05% 302.86 +51.90% 188. 14 =40.45% 47.37 £7.22% 32.38 £6.04%
X 9 e 0.25 229.66 +15.91 434.52 +36.10% 226.86 +28.16% 54.78 £5.92 43.72 +7.69
0.5 215.08 +18.72% 325.50 +45.62% 180.63 +36.70% 51.28 £7.77% 39.71 £5.42%
1 191.08 £25.60% 279.94 +38.52% 138.74 £25.55% 46.40 £8.00° 29.68 £5.92%

R R PN HAER ) 2. B —Fhh 1T A5
AR 5 TFA JLIE] A5 S 0 Al Y oo 3% M R RE B AR, 7
g B 2 2 2E R R RRAE DL R &R HIL I A O T 2 5
N2 RA AR, 258 A28 RA B KR d7 4607
T A B S8 T 5" ABFsE i & il CIA K
FRUBE A, LA BRI IR T R B CIA S A 6 35 )y
P8 B B B 48 IS AR AIE L L B X 4 96 e 4 B T 0
EH .

S 45 L %, CIA A 70 J FLOG 45 20 i 1t 28 A5
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