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Icariin Attenuates Acute Gouty Arthritis Induced by Sodium Urate in Rats

LI Li-sheng, SHI Yuan-quan, GONG Qi-hai”
(Key Lab of Basic Pharmacology of Ministry of Education and Joint International Research Laboratory of
Ethnomedicine of Minisiry of Education, Zunyi Medical University, Zunyi 563000, China)

[ Abstract | Objective; To investigate the effects and potential mechanisms of icariin (ICA) on acute
gouty arthritis (GA) induced by sodium urate in rats. Method: Seventy-two Sprague Dawley rats were randomly
divided into normal control group, model group, ICA groups (20, 40, 80 mg-kg™') and colchicine group (1.5
mg-kg '), 6 female and 6 male rats in each group. All rats were treated with ICA or colchicine or equal volume of
normal saline by intragastric administration for 7 days according to the groups. At the 5" day, the gouty arthritis
model was established by injection of 3% sodium urate (100 wL) into the right ankle joint cavity of rats. The
circumference of the right ankle joint and score of gait were measured during 48 h treatment after model
establishment. At 48 h after GA model establishment, all rats were anesthetized, and leukocyte infiltration was
observed in arthroedema and synovial tissues by hematoxylin and eosin staining; the contents of interleukin (IL) -
18, IL-6, tumor necrosis factor ( TNF)-a and prostaglandin E, ( PGE, ) were determined by ELISA Kkit;
cyclooxygenase ( COX-2) protein level was measured by Western blot in joint capsule and synovial tissues. Result:

In model group, the tissue around joint was swelling; gait was limping; a large number of leukocytes were
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infiltrating in arthroedema and synovial tissues; the contents of IL-18, IL-6, TNF-a were significantly higher than

those in normal control group (P <0.05); the PGE, and COX-2 protein levels were also significantly increased

(P<0.05). As compared with model group, all of ICA low dose, middle dose and high dose treatment

significantly attenuated the joint swelling and abnormal gait, and significantly decreased leukocyte infiltration and

contents of IL-18, 1L-6, TNF-a and PGE,. Conclusion: ICA can attenuate the symptoms of acute GA in rats by

inhibiting the inflammatory reaction.
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icariin; sodium urate; gouty arthritis; inflammation
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=4 BE sh P A0 B 22 51 2 Atk o R ilE A7
L2 2§9RalH BEET (MBI A
WHSE T, HLPC Y52 4l i > 98% ) 5 BOK AL ( = 7 5=
o 254 BR S ), 35 140105) 5 JRR AH (35 [H Sigma
AL S U2875) 51L-18,11-6 , TNF-o #l PGE, Ik
G 2 WL FFI 5 (ELISA) 357 & ( 22 B R&D A #] it
22551 %% RLBOO , R6000B , RTA00 , KGEOO4B) ; i &
F 3 U & (b a0 3 R 3 3 R R R A R AL it
)5 /N BUH b -3 -8 R Mt A B8 ( GAPDH) $it 1K,
HRP $ric th FE 54 1eG, HRP FRid th E 50/ B TG,
BCA A ERIAN G ( LEE R REVWRHHEARA
Al LS 4R AGO19, A0208 , A0216, PO010S) ; 4
Pt COX-2( 3£ E Abcam /4], Hit*5 ab15191) ;ECL
PE BT 2 2 R ) (1 B AR W BB A BR A F
7= LAt E002)
1.3 {%#% Multiskan B4 KR (25 2% Thermo
/A ,BX43 + DP2B A1 i 5% ( H A< Olympus A +]) ,
EG1150H BUA 885 U] Fr ML (8 Leica A H]) o
2 Hik
2.1 ZhWord GEELRZY S B W I M R 3R
1 JE G BEAL S S IE 20 B P SRR o
2 (20,40,80 mg-kg ™), BROKABR (KK Al B,
1.5 mg-kg_l)éﬂ,ﬁ-‘gﬂ 12 JOMEMES . R
FNBOKANTR X 9 T A4 B R Kb 4% 1 mL-kg ™' H
YREN IE R ORISR 2 o T A i AR R OK IS T d
H5 REG25JE 1 h MRHE S5 30k [ 1] i 47 455 2 4
R BURBE S (K 5 %8 35 mg-kg ™) 47 )5 2R
KATHE N A 3% JRIREH 100 pL, il & 2tk GA
R EH 2R AR R R AR R OK
2.2 TP KL A4y i A AT R AR S
48 hEZ 2 I A A S5 AR OC Y OC Y [R) — BB AL A A
TR KR . I TS 8,16,24,48 h X} KR4
BTG A ARAE " 0 43 W IE 3 25, B B
11 G R R B AT A2 T RO A S 52 4
R BEAT, KR R W ek B b T 53 4 oh R AT
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2.3 G R A0 MR N O RO s AR
WO A AR R (HE) B 8, %) 40 i i 47 11
BEANREARMILIAEE 5 SRR, IO SE X E T
it

2.4 XWHLUEERERN HAHMPLERE 6 B
B, TIE 88 48 h J5 B 01 0C 1T, 4% 22 5% WY I V7 WL [
JE,5.5% EDTA W B s% , B K 7% 0] A3 1]
A K HE et 8O i IR OB 8= MU

2.5 ELISA it 7| &l & 1L-18,1L-6 ,TNF-o #1 PGE,
T HHBEPIERE 6 H R, 4 B 0O /Y ¢
RN B AE A AU AR I A GE AR K 4 C
5) %% ,4 000 remin ' B0 5 min, B E K, BCA 3570
SE AR & &, ELISA B0 5 1L-18, 1L-6 , TNF-a
PGE, & & , LR AR D B R S vl B ik 7. it
B mg T IL-18,11-6 , TNF-a I PGE, (& &,
2.6 &M 5 R ER i ( Western blot) ¥l COX-2
EE AR 2.5 Wi a2 25 3R 28 R R R

HEHEE, BUKE LEOAEA 20 peg, Hl 12% SDS-
SR TN M T fe 58 JEE HL K o B B A O e &= PVDF I,
5% NGk B 1A 2 h, S pit COX-2(1:1 000) Fil/) B
Pt GAPDH (1:1 000)4 CHEHF A, —H(FHR,
1:1 000;%Hi/M,1:1 000) EIR THEE 2 h,ECL &
JCWEE 2 min, Z2BE KRR R GEBROE U, 48 Tmage
JHAE I s S50 K EAE, IF R B &E A 5 GAPDH

SO IREEAEZ L, B B W A X Rk

2.7 Gttt R SPSS 22,0 HfR gt Ay B
BERENNL B VL & s T M LA 255 %
F LSD ¥, 7 Z A 55 % B Games-Howell 3, L P <
0.05 FxERAGIHHE L,

3 R

3.1 MRS HRBATE GA & ik &
ARV A48 h 5, IEH 2H K B 2R
KT, A3l BN, 2B AR IEH o R4 R R
KT RE Y5 e ik, i i 3 i ik 60% 3 B b, 475k
B BeAT LT TR (P <0.01) ,24 h i i
oL RTANREE =Yg IR E e 2 DN R SRER IS
& BEARAET 20 (P <0.05) , HiE A1 7E 80 mg-
kg ™' AR S ROKANBIAE Y . WLF 1,2,

1 EBEXEFNRBRNFSARAME GA XTHKE
(xxs, n=12)

kA

Table 1 Effect of icariin on joint swelling of acute GA induced by
sodium urate in rats(x s, n=12) %
21 5 il i/ mg kg ™! i i £ IS
i - 0 -
F A - 59.8 +11.3" -
EEEEAY 20 51.3 £10.1 14.2
40 45.8 £7.77 23.4
80 42.8 £7.9% 28.4
BRI A B 1.5 43.1£3.5Y 27.9

T HIEH A P <0.01; 5EBALHEY P <0.05,

K2 EFEENERBNFSARIME GARBXBRITIESHEMW (s +s5, n=12)

Table 2 Effect of icariin on score of gait of acute GA induced by sodium urate in rats(x +s, n=12) 4y
2450 F b/ mg-kg ™! 8 h 16 h 24 h 48 h
Ew - 0 0 0 0
L7 - 1.36 +0.50" 2.36 +0.50" 2.46 +0.52" 2.44 £0. 46"
R 20 1.33 +0.50 1.89 0. 60 1.67 £0.50% 1.78 +0.37%
40 1.30 =0. 48 1.50 £0.53% 1.30 0. 48% 1.50 +0.53%
80 1.08 +0.29 1.42 +0.52% 1.42 £0.52% 1.25 +0.45%
Rk KA B3 1.5 1.44 £0.59 1.67 £0.57% 1.44 £0.55% 1.33 £0.52%
ESIERAIEY P <0.05; SHEIAH Y P <0.05(%3,&2,3[),

3.2 XRMENTEFH KRR AT GA AL 5 X
5 R A E A0 MR S22 KRR DG T T IR
N JE 20 BT, T 4% 1 A B 12 3 5 A AR 4 K R OG
T8 TEDRELRE AN -, 38 a7k e, R AL R 1) 4 P 4
R S B AR A B, O i B v nT L % AR
(0 9 I A ML, 28 7 T 2 2 RN BK K A B8 s G 19 &
B 23T MK i fel = R, A M A i v 1 Y i 2D
(P<0.05), WK 1,2,
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IL-6, TNF-a fil PGE, &1}z COX-2 2R [1/K 3 g %
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kg ™) 4% 7 B 2 AT R G WE B 4 4Uh IL-18, 1L-6 Al
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Fig.1 Effect of icariin on inflammatory cell infiltration of synovium

of acute GA induced by sodium urate in rats( HE, x200)

A BERIZH B R EFETF 20 mg-kg T 4 C TR EFETF 40 mg-kg T 4
D. 2 1T 80 mg-kg ™ 415 E. BOK AL

2 EFEHRMERBRHNESHARIME GA XTI KR EH M
REHEME(x£s, n=12)

Fig. 2 Effect of icariin on inflammatory cell infiltration of

arthroedema of acute GA induced by sodium urate in rats(x + s,

n=12)

®3 EXEEEVNERBNFSHXARIME GA BERALA S IL-18,1L-6 1 TNF-a HIFM (x5, n=6)

Table 3 Effect of icariin on IL-18,IL-6 and TNF-« content of synovium of acute GA induced by sodium urate in rats(x +s, n=6)

e )/ mg-kg ™! IL-18/ng-g " i 5/ % IL-6/ng-g " il 2/ % TNF-a/ng-g " %/ %
EH - 53.0 £15.2 - 144.6 +15.2 - 102.2 7.6 -
iR - 105.5 =£18.0" 99. 1 254.3 £43.2" 75.9 157.1 £21.7Y 53.7
R 20 80.0 =6. 1% -24.2 157.0 =41.0% -38.3 101. 8 +54.9% -35.2
40 74.8 £3.8% -29.1 143.7 +49. 8% -43.5 107.1 +35. 6% -31.8
80 62.8 +1.9% -40.5 124.3 +61.2% -51.1 116.8 £29.8% -25.7
KA B 1.5 74.0 +8.2% -29.9 147.7 £44. 4% -81.9 103. 8 +42.2% -34.0
4 itig (R RF 22 1 AN B IR RN S T A L N R R AE

GA JEJRTR 5 45 Fh DU FR 51 6L 19 2 AE S B, B %
T BR M B RN OCT W RE RAE, HA A
MR, Z TR 2 A AT, IRREVIBZ
1 5 SAE SN 1 M — B4k R R PR R R 45 vl
FA AL S RE A D W, VBT A8 RE R S, 40 L T
TG AEA R G ORI, I T A PR . TL-
18,1L-6 il TNF-o Z57E GA Jg Fe ik J& HoA T EAEH .
TL-18 BNy 2 PR R B4 & 1A 175 5 A 1 G B R 7, 2
T A I A R e R 40 B R E GA
R VRO A O H U R AE X RE B AL

I TL-6 E Sl LN, T 400, B 40 1 45 £
AR, GA AWM 1L-6 K F F+ &, Al E g 0
GA I Bk A= FE A i 46 b5 o TNF-a EEHE
I 241 Ji R PR A0 B 7 A AN AN B 5 1 A 5% E S N A
AL AR TL-18,T-6 45, Jn sk S ke . i
TR COX AP COX-2 J2& RAEA it PGs & Al Ay B 2K
fif , A9k 1L-18, TNF-a 45355 S fL /5 i PGs 41 PGE,
& kR R, IL-18,1L-6, TNF-a 1 PGE,
W L2 ] 5| SE A SRR b AR R RE R 1 A
ZH A AR B IR o AS I 9 % B0 56 Y s v S DR R
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Fig.3  Effect of icariin on PGE, content and COX-2 protein of

synovium of acute GA induced by sodium urate in rats(x +s, n=6)
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B, SR B R R R R BN
IFAEAR WG AR B THESE

GA 1E 21k & AE W1 LL 25 WA 7 o 3, 30 ) 4 9
LR, B AR T 25 0 5 H . AR 5 R H B
5% W BATE BF 5 1 F 72 15 B 2 AR B 0 3 ok 85 7
T3 Ik o A B A Bk 2 B 2 A B Bl e
RAEFI AR SE 0 e B AT AT B I GA
A5 B i B R 2 25T 4 ke L S
75 80 mg-kg ' F I SRR ANBEAE AR Y . BEJS 2
FEE T VR AT 43 SR 4G b B S, % B
SRR IR T 2H O T BT B 1 I % %, TL-18, IL-6,
TNF-a fil PGE, #4 1 5 KL, $ /R % £ 7 17 0 GA
5 TS A FIAE S AR R B B U R LR 5 e
(5% 3]
AR, Tk, 22, &, & F NLRP3 & ik
{7 5 10 B AIF 5T RE A AT 25 0 BE 3 % PR R A 5 T 9 R R
PR AT RS R A W], PEZGY Sk
K, 2016, 16(2): 170-175.
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