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Effect of citrus polysaccharide on synovitis of the Adjuvant Arthritis mice
TAO Hong,ZENG Xin " ,ZHANG Jing, HU Fang-1li, SHU Xue-lian, DING Hong " ,LI Xiao—fei "

(College of Pharmacy, Wuhan University, Wuhan 430071 , China)

Abstract ; Objective; To investigate the influence of citrus polysaccharide on the synovium pathomorphology and the
production of inflammatory cytokines in mice with AA.Methods: Female mice were randomly divided into normal
control group, model group, citrus polysaccharide high and low dose groups, dexamethasone group.Each group
were stated to give medicine 12 days after model establishing, medicine were given once daily for continue
14 days. The normal and model groups were given a gavage of normal saline water of the same volume with the
drug.Foot volume method was adopted to measure paw swelling of mice and five grading evaluations was used to
evaluate arthritis index of mice, then the swelling rate, thymus index and liver index were calculated. Synovium
pathomorphology was measured by HE,and inflammatory factor was measured by ELISA.Results: Compared with
the normal group, the model mice’ s weight were decreased, the swelling rate, thymus, spleen index and
inflammatory factor were all increased. ( p < 0.0l or p <0.05), and the synovial proliferation and hyperplasia
enlargement of the tissue were all raised. Compared with the model group, the citrus polysaccharide high dose
mice’ s weight were increased, the swelling rate, thymus, spleen index and inflammatory factor were all decreased.
(p<0.01 or p<0.05),and the synovial proliferation and hyperplasia enlargement of the tissue were all reduced.
Low-dose group had some effect, but the effect is not obvious, with respect to the high-dose group had no
therapeutic significance Conclusions: citrus polysaccharide of suitable concentrations could suppress the AA
mice.lts active mechanisms may be related to decrease the levels of inflammatory factors and infiltration of
inflammatory cells of AA mice,and active immunomodulatory by reduce thyrmus weight.
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R XIE M 5T R ( Rheumatoid Arthritis, RA) J&—
i B B SR , BRI N O U RS R R AE
AT 5 | OC b Jfe , 4% 1T S BOCHCE BEIR, 51 A SG TTY e
T BUAR R R BE A FR S o RA (1R B~ 2
FE U N SAE , 2 0y iy it B 2 BRI AR 3
Ao B R R d ST AH I IR, BT AR ST I, T B R
P PEASG XTI IR RA (905 17 1 3 B 3G 97 5 S g w3
LT S I IR AT 5% Uk IR 9T 18 IR ORE WT LATE — 8
PRI 2B RA CREAR™ . BRI R E 4T % RA
MIIEYT EIIFJCRRE Y7, 8 R SR AR S IR b & 2,
W B AR R — Sl A o] 57 45, 33X 46 245 W) A7 AE 7 R
PEFHIR Ak B B A TRl , e AR I R i {52 )
TR, rh IR E R R R, IR LT
W, B BIAVE B, P A& IR AR , 4Rk )iz
T AR HLRIGIT I .

AR AR AE T 258 TR N TVE , KZE RS
LS TR A S R R . IR B SY SR 1,
A B AR ) B A B R P AEAR PR R S 2 R
AEW R RE L A R R 1 2 4 G TR S B R
RN, AT BETE 28 XU 56 79 R IR IT h BA AR & i T
KAAE B B AT A 2% 07 AT AR IE AR B OG
5 & ( Adjunvant arthritis, AA) X FRR 38 FCAA 7 B Se Ty
R, B WA ARG F K Freud G157, B2
SLBRPERN IC T R B WA B 1Y) LA Ty i, 2 KB R OG
WG JE T RPENE S N AR AR SL 56 R /N B
AT BT RATE Y, AT 58 A A 22 B8 X 288 XU 1R DG
REWVERCR , W) 2548 HAE L .

1 #REmE
11 HRSNE

IR 58 @) (FCA)  Sigma 20 w5 Hi JE K
B IR = A R 2 B A BR A R 5 B IR SR A
—a(TNF-a), 1Az -18(IL-18) ELISA ik & Bt
BHEMIFARA BRASF) s SPEF R MfErE R B AP/ NEL 50
AEE 18~22 g, W M Ampkl WAL SE s oE
O, S B E R TIES :42000600010207

TR IAL FRIM 25 A A B 25 A3 BR 2 W) 5 1H
RKEFE WL RAAS B A BR A W] PV — 200
BN RS R B A AR 2 AR A R

TR L AR R AL K
YCAALTRAT IR

1.2 XWHE

1.2.1 Mg Zmim e MR iR E 25 2 B S0 g
FroFRAE . FREE 500 g B2 AHAR I 5 A e i 2508
7K, 100 CH2HL 2 h J5id 98, U i 3% BE A — U R BT
e PLHR IO U, i IOR A B8 A I T R A A5 A
W, TEFTAS AR W TP AN A 50 mL Z, s 4 °C vK4#
PR AT 12 b U il 8 S W U IR R TR
e BT, A I 1 A N 2 0 2 S A L
75.86%

122 S5 SR BEVLK /N B S 1E X IR
20 ASETRULE A AR 2 0 v AR R 2, BH P 24 S KR
ZH,BR2H 10 2o MRS HE LA AA BT RIE R
ZHAN, HiA 45 2 /N S e 2 2 A4S 1 5T 0.1 mL FCA
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R, FATEEIG 12 d FFIEBE B 425,1 w/d,
L 14 d, A Z 0 e ARGR B 20 45 25 50 B4 R
200,100 mg/kg; HiZERINLL 4524 0.15 mg/kg; IE H %
FRZH ST 2 VE AR AR RR AR BEEROK .
1.23 REXEMKCREAL FERIE 16,20 .24,
28 30 d FREBUNEAE S, M 5 /N BRUR & 2 R
IR, MikR (%) = (RHFER-F
JRAERD) AR <100,
1.2.4 XKW RIBEIV  TERIE 16,20 .24 .28,
30 dJH 5 AT 43k 5 /N BREAT 61T RGBT 53 0
Sy AEH  TCREAMR . 1 S RATLL T A, 2 43 67T
BRIFEL M, 3 5y KT EL R, 4 5y BRCTHT B )E
LT b LT REPERE RS
1.25 fREEISEFRE THOER)E 30 d L g s,
PR /NS , AR ZE /N B, BCH AL e i, A 25 B R
KGR PR A R KR T, & TR
SP L ARAH N BT B, I TS U AN i IR e . IR AR AR
=B (g) //NEIAE(g) .
1.2.6  ZHZHE2E s TEORE 30 d Stgegl
Ja L AR BE/INER, 43 B8 A2 R BR SGTT EB AL, FH AR R S AR
WRIE E . I 10% EDTA # 4 CIZiE 30 d 24
PEAT G b FE, A A3 Y, SRR - 4T (HE)
Juta, AT IR T o
1.2.7 Mg hsoER T FECER)S 30 d SCsdh
A5, /N BRAR BRIBCML , % & P9 /N S 3000 r/min B30,
10 min, 5325 13 , 20 CARAE, A ELISA 5] & a2
MG 9 TNF-o , IL-18 [ &= .
1.3 Sit=4biE

it A BTSSR L x £ s Ton, R
SPSS13.0 Geit b4, i AR 2 Jr 2 50 X
SEEEHE AT Z A M P L, p <0.05 A GLiT ¥
2 GHREH
2.1 HESE AANREEHEN

SHIEFE A, BRI /N ERAREI R T (p <
0.05) , SAIRUZH AH Lb , A AR 22 BEAR 57 B 20 /) BRAR &
BAETIH A & (p <0.05) , /& 57 5= 4H /) AR B
TEEAR 24 d Jo o H B W a4 (p <0.05) , X Al
ST EE R, B HEBOCREIE U 3
AR A Rt — 2R 5T 5 B 1 2 Hb ZE R AR 41 19 /)N BRAAR
HEAEE R 20 d Je AR A 2H s B B (p < 0.05) .
ZERNFR 1,
2.2 B SHEXT AA MRIEE M E K ER B 300

FBHYBTFTECER)G 12 d FFUR4 2, %8 14 d, T
BURJGES 16,20 .24 28 30 d M & /R & B R
B R AP IR AT O 225001 G5 R o, A
Ja /NS JS R BT S8 S RE S W, A5 AR 21 /)N B
R R I I SRR T A R, M 3 v T AE R X B4 (p <
0.01) , MEEFmEFI RN 24 d JFHAE EKIEIEM,
AT A AA /N B SRR R K, (HAE 16 d Fl
20 d B} FHJC W 2T 2/, °I 68 B A AR 2 B AE IT 4G By
By r A B AR 277 A T RIS B4 (p <
0.05 ¢ p <0.01) , ZHERILFE2,
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#1 AAEZHT AA NEURE RN (g,x 5,0 =10)
Table 1  Effects of Citrus Polysaccharide on AA mice’ s weight(g,x +s,n=10)

20 5 16 d 20 d 24 d 28 d 30 d
E# A 21.15 +1.34 25.86 +1.06 25.13 £0.86 25.40 £0.71 2588 £1.16
BEAIZH 19.36 +0.47# 23.84 £ 1.13# 23.64 £0.79# 2278 +1.384# 2470 £1.31

A 22 M v 7 e 24 19.14 +1.14 24.83 +1.06 25.79 +0.65 * 25.95 +0.78 26.61 =1.06 "
A& 2 B A 20.23 £0.98° 26.48 £0.93 " 2518 +1.21° 2749 +1.06 " 28.32 +0.91*"
i FEOKRFAZH 19.87 +0.72 25.18 +0.78" 2590 +1.22* 26.11 +1.34" 26.36 +0.73
T FIEH A A LG, #p <0.01 ,#p <0.05, SEAIHAALL ™" p <0.01, " p <0.05, £2~K 5 [F,
2 MEEHXT AA NRIR R R IR (% ,x £5,n=10)
Table 2 Effects of Citrus Polysaccharide on AA mice’ s paw swelling( % ,x +s,n =10)

2H 5 16 d 20 d 24 d 28 d 30 d
R 0.02 £0.64 0.01 +1.06 0.03 £1.20 0.02 +1.45 -0.01 £1.68
FETIZH 79.69 + 1.93## 87.01 + 1.80## 82.25 + 1.95## 93.32 +2.324## 104.45 + 1.804#

ML mAEA 97276 +1.438 85.63 +1.97 7044 £1.20" 63.76 £2.71°" 57.28 +2.52*"
M 2 W 2 89.13 +2.47 84.06 +2.14 74.05 £2.09 79.85 £2.677" 76.38 +1.88
HhZEK A 95.18 +1.19"* 86.06 +1.23 63.52 +0.91"" 69.35 +1.43" 60.48 +1.06""
#3 DRI RIBEOT LR (x2s,n=10)
Table 3 Arthritis index of mice(x +s,n=10)

20 5 16 d 20 d 24 d 28 d 30 d
EHH 0 0 0 0 0
FETRIZH 3.21 £0.43## 3.54 £0.52## 332 £0.514## 3.73 £0.51## 3.99 £0.01##

MG 2 bl a2l 3.92 +0.31 3.45 £0.51 2.81£043" 252 +£0.52° 232 %05
A% 22 Bl () ek 2 3.64 £0.51 3.42 +£0.53 3.02 £0.54 321 £0.44 3.11£0.32°
HhZEK A 3.82 £0.44 3.44 £0.51 253 +051* 2.82+041" 241 £0.54*

23 MREXTREBHITNER

4 MHEGEZHERT AA NGRS

5 1 4 Pe R E R A /)N BRTE BUOS I O O o B
AN [RVRRE 9 4= B AR, R B 19 S Y B AL i, A2
JE H R MBA ST o SRR LA, A A 22 0 v )
ZH 5 BH PR 25 M ZE K PN 2 OGR4 KOOI AE 24 d J5 W
REEMK(p <0.05) , W1 ol B8 th T M A% 2 Wl 19 )7 2
7R A DR 2R AT R 5 Y B T B B G T R
T B 5 B R T M FE K, Hh T SR A 3
X LT AR AR T I 201 0 1) 1 B P2 A W S 0 ) A
LA AT BEAE 45 25900 9108 ST R I AR A AN W
A ] GBS AW &) T MSCs ¥ 628 U1 8- 5 3000 1 b
JHBE I, A D B AT B ik A HA , b 7 B —
B R o N B4 B IR B . 45 SR L
* 3,
24 HESHEYN AANRERFREIEHNZIN

SIEH X MRLAR L, AA BERIZE /)N A i i 45 %K
ARFE B TR (p < 0.05) , A A Z2 B8 Y g Pl A 2
AA BERIZE /N B PEA, i i 2T R [ AR (p < 0.01) ¢
s 22 W AR50 b 2 A0 IS B TSR 2w BB th T
PRSI S AR RN AR I 51, th T 25 2Pl 2 0
A W L R R Z2 M 25 B B 0 1AL
il -5 A RS 25 AN R WA 5 B A 24 s SE KR AN A Sy fe 22
2, %5 AA /N B S ie an B M AR 69 A= KGR 51 T B
W AHMHIVER (p <0.01) , JB45 55 AA BERIZ /N R
AT TC R 2E . 4R R 4,
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FEEE N (¢/g, x £5,n=10)
Table 4  Effects of Citrus Polysaccharide
on AA mice’ s immune organs(x +s,n=10)

20 51 i i 4 % T H
E#H 0.0025 £0.0002  0.0027 +0.0007
IR 0.0032 £0.0006#  0.0034 +0.0003#

HiEZmmFES  0.0020 £0.0005*  0.0036 +0.0006
MG L PR EEZE 0.0024 £0.0009°  0.0042 +0.0007 *
i FEKAN 0.0017 £0.0007**  0.0031 +0.0008

2.5 HBSHEX AA NRIBIEA AR IEA R

K AT ST 9 /N BB S 1T B A AT 05 B2
25, G IR BN, IEH /N B A LR &L 1~3 2401
JELRE , LA i HEZ) B0, TG e P 4T i 3 i 5 AR AR 21 /)N
SRV B R RN M R B IR v, W R AR I R SRR
21 b, AH A7 22 e 70k 2 P R A RE I 1 Uik 55, HL 3%
AR YRR, R G AR B T T, AR ARG 22 BTG R 2
W B ST 2 Nt A — & 2 BE A I, BH PR 24 b ZE K
FANZH I8 IS 58 S F N U % , ARLATS A A 20 3518 43 T e ¢ 1
B, HRCE S5 A — e Wil . a5 R WA 1,
2.6 MWIZSHEX AA/NRIMFREREFSEHEIN

AR /NER TNF-a IL-8 1 & i B 2 & F IR s
XTHELH (p <0.01) , ST Lh s, A 2 b AR
YRIT AV /> IL-B & 4 (p <0.01) , TNF-a &
A b R e SO T A A, rT RS
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K1 AA /NI U BED)
Fig.1  Synovium pathological tissue section of AA mice
ij{;A;IE’%L’éﬂ;B;ifﬁﬂéﬂ;C WT%%%%%UEZE,

D WG Z AR i 20 s E R FAL
ey A AR BRI B A U B G, A
FpiE—H A 9T, BH A X HE 2 b S R WA BB 0% 52 2 174 Uk
/b TNF-a JL-18 F&., S5HRNES.

F5 NGRS AA NEUILTE 2 AE 1
FRMEI (pg- L™ x £s,n=10)

Table 5 Effects of Citrus Polysaccharide on the concentration of

inflammatory factors in blood serum(pg+L™" ,x +s,n=10)

215 TNF IL-18
TE X B 175.51 £6.32 58.78 £1.82
iilEeE] 545.54 +5.484# 265.17 +2.11##

Mg himaEa 47352 +5.70" 195.50 £2.47
M Z B 24l 521.51 +6.71 67.34 +1.23""
b FEAKANH 393.53 £5.70 ** 189.83 +2.17°

3 FigHitig

2 RIEBAE ST 28 (RA) S —Fipg PR Ay, LG F
ATVEREIR B G A S I8 A o 0 ) B BEPE S G o /DN LG
AA IR ) G P8 2 2 AU P22 A 028 5 A2 RA 2%
oL, B O e FIF SRR T RA B9 BIAR S Al |

BRI T RA I PR _ i ToReE 7, 2Rk AT
FEVRYT , VOB & R AR SR BT R 25, G e f il 51, J2
SRR, P E R R K, FAMES B g
Wy 7 HIT 2R%ORI 25 ) 55 B AR FH 45 0 T 44 A B AR
FHARS T 25 B [ IR A 0 5, AT AR SR, T N A AR A
S5 G B FI 24 B 5 ThT 09 #1008, W B Pk, B
I R G R R (8 1 T, JHG X 8 5 o 1 BT 9 1L
AHEAEMAE " .

AR 256 SR FH AR ) 380 S e Bl AR R A 3 A
N ERAARHER , JE b K B B L R ST R F8 BUOPE 43, 45 SR
7 KSR ZH /N BRA F ARG, L i K 23 R 561 6 48 BT
125, T FHARS 22 W e i (e 4B 750 LA K 52 1E 3 7K SF-,
A ARG Z2 WE XA TR B SCY R B A B R VR ITEH . &
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LA b P AT RE A A 22 o0 5 i T AL 2R AT T Wl 2P
Wi .

WHFERWT A RA 19 200k b B vh , S0E D 5~ 0 3
BESEFE I B HAT H 2, o TNF-o (IL-18 2
5 2 Fhps B AR 7R R HL e S B S
45 ORI Z2 B8 nl s> TNF-ao IL-18 897742, A
T ] /0 B FS) P B 9 RE S VL, 2 FITASE 28 /) B B 34 M1
PN R 2 Y B 52 00 RN G i g R MR B R W e 3
WEFE R WA A 22 08 RE 02 8 4 T V8 I 8 4 PH 1, 0
BWNERAE , A VTR o F3—J5 T8, i JJ3 A0 19
YERHUAR T 200 S pe A B, H i G fb ] DA ik 24
YxT B e s B A JCVE Y S A VR, HAH X 5 i Y
AT E S BE VP o5 A 2 ML, 25 ) % T Bh
Ji P P 5 e 2 W, T A DRy B R 24 B A ) SR AR 4R
Bt ARG 22 B0 R AR 22 08 %ok T ik 5 A 1
FEEARCAE FH L AELGE U S5 A /0, RIRREARR 17 /N B
W JUR A HEC, X5 T I i K B S i A A T g — 2B
G, WA Z2 0 mT LA A vald 48 il JUR 714 JB ol A7 3K
VT AA /RS RE , i H AP IR W B IRE

B2, AR WE ST R K AT A 22 0 vl G R
TNF-o IL—18 S5 R AE K 719 & Bl AA /N EUY
W B SAE S V7, [R) st m B8 36 aad veld 48 g R Joie i A 4%
GBI YA, P05 G 58 I 1 e A A T B AR
KL, BAARPLE S A T T HE— 2P 058 . M 2 pk
AT RESE— o [l I A T 58 AN 2 1 5V i 229
B, HAT 05 B R T A (B .
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