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[ Abstract | Objective: To investigate the effects of Rubiae Radix et Rhizoma extract (RRE) on liver,
spleen injury and the expression of forkhead box P3 (Foxp3) in adjuvant-induced arthritis ( AIA) rats. Method :
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Totally 72 Wistar rats were randomly divided into normal control ( Con) group, model ( ATA ) group,
dexamethasone ( Dex) (0.125 mg-kg™') group and RRE low, medium and high dose groups (2.5, 5,
10 g-kg™'), 12 rats in each group. After 7 days of adaptive feeding, 0. 1 mL Freund’s complete adjuvant ( CFA)
solution was injected subcutaneously into the hind paw of each rat to establish ATA models, while the rats in normal
control group were injected with an equal volume of distilled water. Drugs were given by intragastric administration
for 21 consecutive days. During the administration, the volume of the inflammatory side of the paw was measured
by the drainage method, and the behavior and weight gain of the rats were observed. After 21 days of
administration, the swelling degree of paw and viscera index were calculated; the levels of superoxide dismutase
(SOD) , malondialdehyde (MDA) , myeloperoxidase ( MPO) and nitric oxide (NO) in liver tissues were detected ;
histopathological changes in liver and spleen tissues were observed by hematoxylin-eosin ( HE) staining; and the
expression of Foxp3 protein in spleen tissues was detected by immunohistochemistry. Result: As compared with the
normal group, the paw swelling was significantly increased; viscera indexes of spleen and liver were significantly
decreased; levels of MDA and MPO were significantly increased, and Foxp3 protein expression in spleen tissues
was significantly decreased in model group (P <0.05, P <0.01). As compared with the model group, the paw
swelling was significantly reduced in RRE middle and high dose groups and Dex group (P <0.05, P <0.01), but
RRE low dose group showed no significant difference; viscera indexes of spleen and liver were significantly
increased in RRE low, medium and high dose groups (P <0.01) , with improvement in inflammation changes of in
liver and spleen tissues. The levels of MDA and MPO were significantly decreased in RRE low, medium and high
dose groups and Dex group (P <0.05, P <0.01), while the levels of SOD and NO were significantly decreased
only in RRE high dose group and Dex group; Foxp3 protein expression was significantly up-regulated in RRE
middle, high dose groups and Dex group (P <0.05, P <0.01). Conclusion: RRE has obvious anti-inflammatory
activity, indicating that RRE can improve liver and spleen injury, increase the levels of MDA and MPO in liver
tissues, and increase the expression of Foxp3 in the spleen tissues in AIA rats to enhance the body’s immune
tolerance ability.

[ Key words ]
superoxide dismutase (SOD) ; malondialdehyde (MDA ; myeloperoxidase ( MPO) ; nitric oxide (NO) ; forkhead
box P3 (Foxp3)

Rubiae Radix et Rhizoma extract; adjuvant-induced arthritis; anti-inflammatory activity ;
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SPAF R A AR K . BRI ], WEI0 SR R BROG T
IR AT LB AL, 3 d a1 ROR R
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B2, A0 A 2 K A SR b K s, AT 3 A T
e, i E KA ZH R B AL b K S T R A B O Y AT
W AT B IR

F1 HEERYIN AIA XREREEKEHHM (v 5,0 =8)
Table 1 Effect of Rubiae Radix et Rhizoma extract on weight gain in AIA rats (x £5,n=8) %
AW FliE/g-kg ! 4753 d 4756 d 4259 d 7512 d 42515 d 42518 d 2521 d

E# - 44.21 £5.40  50.32%7.31 57.20£6.91  60.04 £7.26  62.50 +8.14  65.52+8.64  67.81 £9.26

H Y - 43.12+6.01  46.64+7.80 50.02+£7.81  54.44 £+8.62  53.77 +8.91") 54.10 +8.72> 57.90 +£8.94"

HZEKAS 1,25 x107% 39.40 £7.12 33,11 £8.72% 31.70 £8.01% 31.37 £8.94% 28.40 +9.02% 28.14 +9.02% 27.32 £9.27%

FEEERY 2.5 43.13 £3.22  42.60 +5.54  49.83 £4.23  54.30 £4.22 53.91+6.83 59.167.30  62.60 +6.93>
5 42.14 £5.72  44.23+5.01  48.02 +6.61% 54.24 £5.31* 56.72+6.56  56.50+9.50  61.27 +9.13
10 36.11 £3.20% 39.22 £3.81%) 39.16 +4.21  43.76 +4.82  44.34 +5.12% 46.22 £6.56  48.42 +5.33

T SIERAED P <0.05,2 P <0.01; SR A D P<0.05,

3.2 X ATA SRR IKBY R 5 IE R A AL,
TERE R T d, B AR A A 2 B 2 (P <
0.01) ,fEAE 14 d KA Bk ik 23 (P <0.01) ; 54
T LR AE25 25 3 d, i 28R AN 20 R R A7 U 2 Ji ik
JEWE TR (P <0.01), IFFFLE 24525 21 d(P <

®2 HEEREYW AIA XREMKEMZME(x£5,n=8)

YP<0.01(F2~5[),

0.01) ,fE45245 6 d, o B4 1 i L v 77 42 20 R B 2R
SR L e B2 TR R B (P <0.05) 4525 12 d i,
FOEESE Y b e R AR R K B BRI (P <
0.05,P <0.01) , p & 85 42 1) 1% 57 42k 2 K BAL i ik
JEF R H R EEZR, K2,

Table 2 Effect of Rubiae Radix et Rhizoma extract on paw edema in AIA rats (x £s,n=8) mL
45 /g kg ™! R T d W14 d 23 d %256 d 45259 d
EH - 0.06 =0. 11 0.06 0. 10 0.06 0. 09 0.02 +0. 09 0.06 =0. 11
(8 - 0.69 0. 09% 0.68 0. 14% 0.68 £0. 17% 0.83 +0.07% 0.71 0. 15%
b FE KA 1.25 x10~* 0.68 +0.11 0.56 =0. 10 0.23 +0.09% 0.21 0. 109 0.09 +0. 08"
6B R Y 2.5 0.76 0. 12 0.64 0. 14 0.61 0. 12 0.65 +0. 14 0.65 0. 14
5 0.70 0. 11 0.54 0. 14 0.58 +0. 18 0.52+0.17% 0.44 0. 14
10 0.72 0. 08 0.63 +0. 10 0.52 +0. 19 0.51 £0.06% 0.39 0. 10%
25 Fl /g kg ! 42512 d 42515 d 42518 d 42521 d
E% - 0.02 £0.08 0.02 £0. 07 0. 02 0. 09 .05 £0. 09
% - 0.62 +0. 12% 0.57 0. 08% 0.53 +0.08% .66 +0. 13%
b FE K AR 1.25 x10~* 0.13 +0.08% 0.11 +0.07% 0.08 0. 11% .08 +0.07%
75 R 2.5 0.53 0. 11 0.48 +0.07 0.48 +0. 11 .49 £0. 11
5 0.44 +0. 14 0.33 £0. 14% 0.34 £0.12% 0.33 +0. 08>
10 0.34 0. 06" 0.31 0. 06" 0.28 +0.05% 0.24 0. 07%

3.3 % ALA KRRUMUNE RO REE SR Fe Sy e
IEH A A B A ATA K BRI E 5 T ik 48 509 B
FEAR (P <0.05,P <0.01) ; 5HR1 A LA, M 38K FA
O PEE RS AR R A2 ATA R BULE
MIRBH B EAE, ZRAREEE XL (P <
0.01), L33,

3.4 X7 AIA KU BEZH 21 SOD, NO, MDA i
MPO 520 5 1E 8 21 LA, A5 AU 4 K BRI R 4 21
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P <0.01) , 3 B 52 9y s 7] Sk 20 F b 2 K b 4 rh oK
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®3 HEEREYN AIA XREERAFEREHOZME(x£s,n=8)

Table 3 Effect of Rubiae Radix et Rhizoma extract on spleen and

liver viscera index in AJA rats (x +s,n=8) g kg -l
215 F /g kg ! B 45 H JHFINE 4 %
% - 2.15£0.23 31.43 £3.23
LAY - 1.78 £0.07"  25.50 +1.00%
i TE KA 1.25x10~* 2.15+0.18%  35.07 £3.03%
PR AL YY) 2.5 2.09 £0.24% 33,14 £2.46%
5 2.14 +0.21%  35.22 £2.11%
10 2.11 £0.269  33.77 +2.48%

3.5 PHERIEELRYIAT ALA K RUIFME IR 241 208 25
(O RZ I IE 5 2H DR B IO /0 - v ok e ok J] 96T A
LR HE ) LU HE 55 /N I 5 4 S8 R 5 Y 2 R U AR
LERANTE /N J] T A DX BT 240 i A A= T S
i ik S SR BE R 5 P 440 R 1 5 9 SR A
1o 790 S 2L IR /I i g A R L 4 M AR e
(9 Jif K , 20k JE 400 A 2 I A (FL R DL W 2 F) R 3
2R, A5 R HE B AR RN B A5 47 17 D0 A Y
HAW RS, WK1,

BB AR R A 21| R i 0 T AR

x4 BEEREYX AIA XRAFEHLR S SOD,NO,MDA 71 MPO B &M (5 +5,n=6)
Table 4 Effect of Rubiae Radix et Rhizoma extract on levels of SOD,NO,MDA and MPO in AIA rats spleen tissues (x +s,n=6)

215 FlH/g kg ! SOD/U-mg ™' NO/pmol - g ™' MDA/ pwmol - g ™' MPO/U-L"!
EH - 576.08 +168.49 0.08 £0.02 3.10 £1.51 0.20 £0.03
o0 - 369.75 £154.78 0.13 +0.04 6.00 £2.27" 0.31 £0.05%
b FE KA 1.25 x107* 707.65 +95. 84% 0.21 +0.04 3.19+0.78% 0.20 +0.04%
P B AR ) 2.5 565.29 +185.23 0.08 £0.03 3.46 +1.22% 0.19 £0.05%

5 568.15 £211.56 0.12 £0.02 3.89 £1.33 0.31 £0.05
10 719.17 +218.38% 0.04 +0.01% 2.85 +0.80% 0.2 +0.080%

/I 5 S O, % AL 8 0, 2% % I 5 4 e e e
T A, S D 9 e B 2 K
S 2L B TS AR S, I/ IS5 4 R WM , 2
G FE A O 2 b, 5 A D 1 7 o
e A 7 T ARG v R K L I 24 41
T 0, L/ 5 3 W (L7 R 25 4, I 9 7
SR L, 55 A 05 L A T 34 S s,
LB R R R LB O I . LI 2,
3.6 % AIA KU L4140 T Foxp3 2 ik kT 103
W 2 P, MR 4K B AE 4 40 Foxp3
Fik B EWEAR (P <0.01) ; 5 HUR 4L Ho e, 7 55 412
Wy A 20 M S K B 2K BULIE TR Foxp3 f)
F3E W B (P <0.05,P <0.01) , 7 5 B4 4 1
B4 BRI T Foxp3 1y 76 i W 186 , 1L 5 3 1
%R, WES, M3,
4 it

RA 14 — R b 6 5 b R Ho b 11 2 2 1
s , 1 1 L A 25 7 7, BEo 3R ) 0 S R
0.32% ~0.36% , J& 1 W T 6 A BE i % 95 2 J1 A
By E TR 2 — "L LR BRI &I, AL
15 RA B % 2k TR PR B T B T AL
T 722 A A 1 o, T 30 e R o A i R
S SN, 5 A L L 9 A —

ACTEW AL B BRI AL C. M SR KA AL D. P BB Y 2.5 g-ke ™ 41
EPEREEERY) S gokg AL F. SRR Y) 10 gkg T 4L( 1 2,3 )
Bl #HFEBEROY AIA ABRFBALFREZTHLHEZMW
(HE, x100)

Fig.1 Effect of Rubiae Radix et Rhizoma extract on pathological
changes of liver tissues in AIA rats( HE, x 100)

g iy 2 % Hobt 58 B e AR B L 2 O
H R PR SRR o 32 B2 BRI 5%
FUPE R 70% LESRICY h 2 & BB XA,
WOAR S 06 e B 70% <0 BEH2 B i 301 4F 9 o L
Xt A X R BOR B b Ak A R A A R O R
YEH .

HUA N E WL R @ i 3455, NO, MDA il MPO,
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D E F
B2 EFEBEROWYAIAXRMBALAFRETNLHZ MW
(HE, x100)
Fig.2 Effect of Rubiae Radix et Rhizoma extract on pathological
changes of spleen tissues in AIA rats( HE, x 100)

x5 HEERYI AIA XREAEHLZ F Foxpd RiXKFH M
(x+s,n=10)
Table 5 Effect of Rubiae Radix et Rhizoma extract on level of

Foxp3 of spleen tissues in AIA rats (x +s,n=10)

20 51 FlhE/g kg ™! Foxp3
E# - 0.27 £0.01
T - 0.14 £0.01%
b FE KA 1.25 x10~* 0.28 +0.01%
PR AR Y 2.5 0.18 +0.01

5 0.21 £0.01%
10 0.31 £0.05%

&

s e

e
WV
at

B3 AJA XRBRAEAL G Foxp3 BIERIE (pEdlik, x400)
Fig. 3
(IHC, x400)

Expression of Foxp3 in spleen tissues in AIA rats

b MDA 435 50T DL S e 20 240 i 52 A el S ek

Je AL R R B, MPO R 375 1 2 g v 1R kL 2 i Y

b, A i e 2 s 2 SUR A AR B . SOD & — A
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