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Effects of recovery and benefiting kidney (R&B) soup on interleukin-17,
tumor necrosis factor-a and matrix metalloproteinase-3 in rats with

rheumatoid arthritis
YANG Minmei,RONG Xiaofeng
(Department of Integrated Traditional and Western Medicine ,
The First Affiliated Hospital of Chongging Medical University)

[ Abstract)Objective . To determine the effects of recovery and benefiting kidney soup (R&B,a capsule containing several Chinese
herbs ) on pathology changes of synovial tissues and expressions of related cytokines in rats with type I collagen induced arthritis
(CIA) and to further discuss the possible mechanism of R&B soup treatment for rheumatoid arthritis(RA). Methods :RA in SD rats
was induced using cattle collagen Il and the rats were divided into normal group,model group,methotrexate (MTX) group, large,
medium and small doses of R&B soup groups. Rat feet swelling rates were calculated ;serum tumor necrosis factor—oa (TNF-a) and
interleukin—17 (IL.—17) levels were detected by ELISA ;synovial matrix metalloproteinase—3 (MMP-3) levels were detected by im-
munohistochemistry assay ; light microscopic was used to observe rat feet joint synovial tissues pathological changes. Results ; In—
flammatory scores of RA were significantly decreased in high dose R&B soup group and MTX group compared with those of model
group (F=156.671;P=0.000). Serum TNF-a and IL—-17 levels were also significantly decreased in high, medium dose R&B soup
groups and MTX group(TNF-a;: F=20.233, P=0.000;11.-17; F=205.412,P=0.000) ; no significant difference in serum TNF-« and 11.-17
was observed between high dose R&B soup group and MTX group (TNF-a; P=0.952;11.—-17.P=0.142). MMP-3 levels in cartilage
and synovium were significantly decreased in high dose R&B soup group and MTX group than in model group(#=14.867;P=0.000);
there was no difference in MMP-3 levels in cartilage and synovium between high dose R&B soup group and MTX group (P=0.08).
Conclusions : R&B soup is revealed to alleviate pathological damages of RA rats through inhibiting the expressions of TNF-a,IL-17,
MMP-3 and other inflammatory mediators,which provide scientific proofs for treating RA with R&B soup.
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Tab.1 Inflammatory scores in each group
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Tab.2 Comparison on serum TNF- o and IL-17 contents

in each group
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Tab.3 Positive percentages of MMP-3 in synovial tissues

of each group
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Ry R A 12 10.84 £ 2.07
e P2 S il s i 12 11.47 £1.43
R 2 Al 12 13.80 +2.16
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E1 SARERBERERSNE(HE $£8,200x% )
Fig.1 Changes in pathological morphology of cartilage and synovial membrane in each group ( HE staining,200 x )
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Fig.2 Expressions of MMP3 in cartilage and synovial membrane in each group ( SABC,200 x )

3 #

RA VLIS b BRI Ry 5 H I R R, FL 328
AR AR PRI IR A H T H I ARy R AR
3 P S CRA T S0 KBRS 771 781 OG5 48 Fl CIA
B, BT RA SBE AN &1 B AT R the 11 7Y
JREJEPUIAR , ST W Bl 2UnT A s T e S 4 1T AR
JEPUARSE A, i T A S AT SO A A |
NS R AR AR TN TS BT S Nk 1 )
el gt} o) R R e e a7 G A W
LS ANZERA BCOAARERL, B CIA SRR H T E
PRSI I8 ATE RA AAALO-0 ) AR S8R v B
CFAFN C 155 RA HRY, LI R S8 R sl i A L
75 RA JRIRAIE  RPEOULSC E RA 97 250 % ) B AL

AR B A R

HETIAYT RA 1VG 245 B2 e R 2y, 2k
i REREH RA ASEAR , X RA Sz 300 791 s 5 o i
PRRIET T RE il = PRAEOR iz g5 o
B AN I A = g T N =Y R R4 4
RA B MELA RIS, AR PR SR T rh g s
Z55R97 o RA JE T EE “SHIE"JEE AL A5 R R
FENRABANZ ALIAH AN , A =5 0 5 i 32
i B R S R R A AL, DA T R A
POTERRIR R ANE T6 LIS 25, R BARAS S0 ) 36
ST, RS R, h 2R TP A B L
B RV VE I, I RA B3RP IR FE BL 5 T, S04 T
TCIe P B 2 g B B AR 24 B2 A B 3 RA
B W AAIFER . MTX EA R il

PESEVER  REA SR RA a1, FRAR Bk, 1E
RA H HL—28 24 CL A5 B X 27 AR F B -
PR 2 (A AR F 5 A SR BR M0 R
TNF-a J& RA {2 5 4 - D % rh i s 2
F I 4 B A= 1 EL AT 22 T T 9 i 28007 1) 4 i PR
T RIARE I AE P R AR A B o, R f B
1 L R 5 40 o 2R 0 TS R Ry, S S R
JSCET A AN B B 3D s DL , A5 S A A K
HHIR, 2 58 RS, IL-17 76 RA B R IE
R R EEAER, R R S A TNF-a,
IL-1 S RAEH T4 i LRGN %, 155
G 1 AN L RE A 2R R T, 3 BB 2F TR IS AT 4 4
JH | P B 44 i S5 BT 1L—6 T IL-8 4 Iﬂ?ﬁﬁﬁﬁi’%ﬂﬁ
20 i 70 At K P BT A i B A M S A ¢
WIR AR LG HETE RA 1, % IL-17 B g H0
XFEMATIE B E TR PR Z oA Sk H
VERIBFFERTS: . MMP-3 #IA 2580 RA B TR
T HL L A AL 5 4 & A 11 T (matrix metalloproteinase,
MMPs)!7 2 RA S5 24 T, B AT
fift R AN AN EE T L , 148 AT 6 A HoAth MM Ps, 3 3o
Fef IV IR P4 2RsEN, 5k
JEAEIRIS YT AR ST & B, MMPs [ 55 2235, 1T LA
BLHEG ROCTFOR s R R TR AR
1,25 RA ()RR Bk HAE et 4
FEARSZES H RA K RUMYE TNF-a IL-17 F15&
R 2 IR MMP-3 W s S ik i |
VAT 12 JES  TNF-o IL-17 MMP-3 7K -2 %38 T
FA‘ ST i AR R D Vi AR AE AR LA, O
APy s d] e MTX 208 3200 1L-17 MMP-3



— 762 —

BERERKZEIR 2013 £5 38 55 7 #1 ( Journal of Chongqing Medical University 2013.Vol.38 No.7 )

TE RA WA R ke T EH B, ol M A i 4%
i FIT B8R s 1% T 2515 R A I BE BRI T
HNEF I I 2 IR YT IR N BT P AE  S s iA
W WA IR EZEER ARG RA,

ZE LR R AR ] CIA RRUE Bh
A K BRI 1L-17 TNF-o ZKF-, 4HIMMP-3
(IR, = F Z I RIEAHC R PR 525 B 1 A
Prae AT GRE AN G A B LIS LR
T SRS RA s R RIBE G RA IPERT,

& £ x #

(1] BEFSE Bhma il 8 B, 55 ARFEMLAL s AR TR L,
2008 ; 848-855.

Lu Z Y,Zhong N S,Xie Y, et al.Internal medicine[M].Beijing: People’s
Medical Publishing House, 2008 : 848-855.

(2] TLE.CD48 FEF RIS 4 - SHJE i CD8*T R 1 f) ik
Je X)) A R 2 A 25, 2007, 11(3) : 137-138.

Xiao W G.The expression and significance of CD*48 in rheumatoid
arthritis patients’ peripheral blood CD8* T cells[J].Chinese Journal of
Rheumatology,2007,11(3):137-138.

(3] Fibka Rk IR TR ZE MR DG TS J IR ARVLER() . I R e
Bl (B4 , 2010,27(2) : 7-9.

Su L C.A clinical study of Jinbian Qufeng composition on rheumatoid
arthritis[J].Journal of Hubei University for Nationalities (Medical Edi—
tion),2010,27(2) :7-9.

[4]  XPEF, WR2cus  MREAS S SEIA ) 2 SRR S R e &
R R I ZH U HRA B2 TR [J ] OE B R, 2009, 24(12) :2263-2265.
Liu Q P,Chen J P,Lin C S, et al.Influence of Tongbi mixture 2 on syn—
ovial tissue pathology of arthritis rats induced by collagen[J].Guangming
Journal of Chinese Medicine,2009,24(12):2263-2265.

[5] £ XS AERAT 2 RERZ R T ZERGR I S I RIFTE
(LWL Y BEZs £ 23,2009, 19(8) :477-478.

Wang C,Liu C J.Clinical study on the effect of Guizhishaoyaozhimu
Tang on rheumatoid arthritis[J].Zhejiang Journal of Integrated Traditional
Chinese and Western Medicine,2009,19(8).:477-478.

[6] ZF=Em, i 7, BElidR. I RISt S 061 48 K R B il 45 ). 1
[H Gefie 2, 2006 (4) :350-352.

Li B L,Tang F,Pang X D,et al.Study on establishing type I collagen
induced arthritis model in rats[J].Chinese Journal of Immunology,2006
(4):350-352.

(7] SEROWE, 2 R, 1 ), AR IRHORISUREUR T A A 1 S8R
FELI 22 SR, 2009,20(2) : 123-126.

Xin Z H,Ji C,Xiao D,et al.Experimental study on analagesic and anti—
inflammatory effects of shirebi granules[J].Traditional Chinese Drug Re—
search and Clinical Pharmacology,2009,20(2):123-126.

[8] XU, XIPRIE Xk 2 WG 515 4 v = Ik R Y 7 B0 F-A B S5 ().
ThBEZ%E,2010,51(11):1035-1037.

Liu H X, Liu B Y.Thinking about the evaluation of clinical curative ef-
fect of traditional Chinese medicine in rheumatoid arthritis [J].Journal

of Traditional Chinese Medicine ,2010,51(11):1035-1037.

[9]  Yao Z Q,Li R,Li Z G.A triple altered collagen Il peptide with
consecutive substitutions of TCR contacting residues inhibits collagen—
induced arthritis[J].Ann Rheum Dis, 2007 ,66(3) :423-424.
[10] Sakurai Y,Brand D D,Tang B,et al.Analog peptides of type II
collagen can suppress arthritis in HLA —=DR4 (DRB1* 0401 )transgenic
mice[J].Arthritis Res Ther,2006,8(5) : R150.
(1] 5K3C5E, 50 e, 45 S ST 3 ) G i 515 98 R AT i
uPA (uPAR PAL K¢ NF-kB FKIK BRI 55 = 42 B Kooyl 2011,
33(20).2172-2176.
Zhang W L,Li R H,Wang S M, et al.Fuyuan capsule downregulates u—
PA,uPAR and NF-kB while upregulates PAI in knee cartilage of os—
teoarthritis rabbits[J].Journal of Third Military Medical University,2011,
33(20).2172-2176.
[12]  SRAERL G PR 25 2% M), B0 . 1 RR A5 R A, 2005
318-319.
Zhang T M.Clinical Chinese materia medica [M].Shanghai; Shanghai
Scientific and Technical Publishers,2005:318-319.
[13]  BREEAE G IE Y 2 b ih B2 45 5 A 7 BUIR[T. N AL, 2009, 4
(2):292-294.
Chen T S.The current situation of rheumatoid arthritis’s (RA) com—
bining traditional Chinese and western medicine treatment []J].Internal
Medicine,2009,4(2) :292-294.
[14]  BhEue, 22 RS 2 A5 R OETT 4 v v B R BIR &
FEER[)]. = B R 25243, 2008,29(6) : 57-59.
Zhong L Y,Li F Z,Xie A Z,et al.The current situation and progression
of theumatoid arthritis’s(RA) traditional Chinese and western medicine
treatment[J].Yunnan Journal of Traditional Chinese Medicine and Ma—
teria Medica,2008,29(6) :57-59.
[15] 13 2 Ly Ji g DR AE PR - B A2 AR AE 28 KW 0G94 g/ D).
B H 2R (BE22RR) ,2010,37(2) : 245-249.
Li Y S.The role of TNFa and its receptors in rheumatoid arthritis[J].Fu—
dan Journal (Medical Edition),2010,37(2).245-249.
[16] J# 1, L/ANELIL-17 SR RERIETT 5 R BT R ()]
PHEE242,2012,34(2) :237-239.
Lu X,Wang X C.The research progression of the relationship of 1L—17
and rheumatoid arthritis|J].Guangxi Medical Jounal,2012,34(2).:237-
239.
[17] 1 B.IME MMP-3  TIMP-1 728 X 5635 %6 bV FH (3R 3+
[J]AL X A=, 2008, 7(3) : 212-214.
Wei L.Probe into role of serum matrix metalloproteinase—3 (MMP-3)
and tissue inhibitors of metalloproteinase—1 (TIMP-1) in rheumatoid
arthritis(RA)[J].Community Health Care,2008,7(3):212-214.
[18] BRI 2AM] b B AT 1995.304-317.
Jiang M.Rheumatology[M].Beijing:Science and Technology Press, 1995
304-317.
[19] Abeles A M, Pillinger M H.The role of the synovial fibroblast in
rheumatoid arthritis; cartilage destruction and the regulation of matrix
metalloproteinases|J].Bull NYU Hosp Jt Dis,2006,64(1-2) :20-24.
[20] Du F,Lii L J,Teng J L,et al.T-614 alters the production of matrix
metalloproteinases(MMP-1 and MMP-3) and inhibits the migratory ex—
pansion of rheumatoid synovial fibroblasts,in vitro[J].Int Immunophar—
macol ,2012,13(1);54-60.

(WAERH AR



