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E T NF-«kB.RANK R 17 bk 18 & O AR itk 3T 2& XU <
T 2 K B BY 22 i

GAM AR AR E iR KRR B A TR
CLYLFRA 25 25505 % AP (0 B SE S L IO AT 21002352030 50 BE 25 K% 255 B T g ¢

210023)

WE.BH HR-LRBHF o RER(QWTB) ik &R i#F F % % £ (Collagen-induced arthritis, CIA) X S AL A 6936 57 48 A & H L
H, FiE RARRAMERFERIFET 2 EEHPRAA AN N RKRREGH LM KA CIA ZR, RAE B AL A A
20,QWTB 12.20,6.10.,3.05 g/kg 3 A F F 40 A= 65 82 3 B A4 (0.893 mg/kg) A (bR 40) , B X =@ xR, 21d )5, £ AR
BT RS HATHE 2EAAdBAR, MK QWTB 3 K R A IS, % L5 %, ik P TNF-a.IL-1a.1L-17 K F & % ¥ K
NF-kB.RANK.RANKL & & kA% vh, R QWIB3IAAEH TRRALE I H £ F XK R LA IKE, REZ% LB
AR K b fm i B T A 8 R NF-kB.RANK . RANKL & @& &, £+ 12.20.6.10 g/kg A T 5B A LKA A L F M £ 57
(P<C0.05~0.01), &1 QWTB Tl FHRXM@MBE FKF, 96 FHG . 882 CIAKRRKR LAY HE

KR Lok BHF 2 IR B F TR K K mEF;RANK/RANKL
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The Effect on Rheumatoid Arthritis Rats of Qiwei Tongbi Oral Liquid Based on NF-kB and RANK

BAO Dong-qiao' , XU Bin', LIN Chao', QIAN Xing', YAO Yuan', ZHANG Ya-yun', MA Zhi' , BIAN Hui-min'"*"
(1.Jiangsu Key Laboratory for Pharmacology and Safety Evaluation of Chinese Materia Medica, Nanjing, 210023, Chi-
na; 2. School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing, 210023, China)

ABSTRACT: OBJECTIVE To investigate the therapeutic effect and mechanism of Qiwei Tongbi(QWTB) oral liquid on the rat
model of collagen-induced arthritis (CIA). METHODS
injected into the right toe and tail root with subcutaneous multipoint method to copy the CIA rat model. Successful model rats

The mixture of Freunds complete adjuvant and type Il collagen was

were randomly divided into model group, QWTB 12.20, 6.10, 3.05 g/kg groups and dexamethasone acetate 0. 893 mg/kg
group, respectively. Saline solution was injected into control group rats (n=10). After 21 d, rheumatoid arthritis was stimu-
lated by the tail root subcutaneous injection, and the rats were executed after 14 d. Rats toes volume, the secondary lesion, in-
flammation score, the level of TNF-a, IL.-1a and IL-17, and the protein expression of NF-kB, RANK and RANKL in the syno-
vium of joint were examined to determine the effect of QWTB on CIA rats. RESULTS Three doses of QWTRB inhibited the
swelling degree of the arthritis in rats toes, reduced the secondary lesion, and decreased the inflammation score and the levels
of inflammatory cytokines. High dose group and middle dose group showed significant differences, compared with model group
(P<<0.05, P<<0.01). CONCLUSION QWTB can decrease the levels of inflammatory cytokines to alleviate joint injury of
CIA rats.

KEY WORDS: QWTB; collagen-induced arthritis; inflammatory cytokines index; RANK/RANKL
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1.2 24 Bk

OQWTB: 5 30 g, KUk 35 g, X MLk 28 g,
REMT & 35 g, A 35 g T4Ff 35 g, Wi Rl 28 g,
il £ BUAR S LR AR R IF R B 1 mL & 2.26 g 4E
25 . 4it%5: 20130501, JEVRA B R 1 mL & A 2 i
9 1.22,0.61.,0.31 g 3 Flyf B V2 # HH . @ 11 B fie
[N N 1IN B N o 1583 I A E B <3 5|
chondrex 2 A, #t 5 : 130042, 130021, 130097, ©
i T2 b ZE KA 570 L A 0,75 mg/ A, K25 0L B
w25 4 FRS 7L 5. 131212, F 0.5% CMC-Na
fic il 5% 0.089 3 mg/mL IREW . @ TNF-a,IL-
1o IL-17 ELISA {5 & s S s A AL W BB A
FRN ], it 5 E-EL-R0019, E-EL-R0011, E-EL-
R0566,

1.3 AEAAT ]y vk

W A 5t 3L 5 90 IR 58 24k 7 (CFAD 484k
FUR A WL B X K BUE A A2 Bk 3 23 0.05 mL,
AR K T 2 5055 0.15 mL, i 154 H 55 (9 1
JitE R 2 pg. S BEHL S A A4, QWTB
3.05.6.10,12.20 g/kg 3 /™7 1 41 1 I R Hh 2E K A
0.893 mg/kg ZH k4D . 3L 5 4. HE 10 KR
B 98 FCAR 58 4 3] (TF A LA TR AR J7 8k v B i 22 i
RS N R G RRAED) . QWTB 41 fith K 41 45 7
X I R BE 1 245 ), B RS A RN S AR IR 45 T 0.5 %
CMC-Na, & 100 g {& 57 &8 # H 4525 1.0 mL,

PR AR T H R 21 d e, 8 1T R R L
W5 30 1G58 e ) (CFA) S5 M BUR A e 3L . 77 it
WE B R BB T 2 S04 0.15 mL, fififs
T R O 1 pg. 25 24 0F WL 4k i 8
14 d J& . 10 Y 7K A 50T JRR 1, 290 20y Jok BB I o 25 0> B2 B
IMLE — 20 CORAF 25 A BB OG5 AR SC5 i  Ai —
70 CHAAH.

1.4 XREHE bR A I 75 vk

L4l REMKE EREHICSEBERRA R
Jhle B 56 5 A BRIV AR AT XLS-7A 2 ik 25 B X
N 225 BV Sl WAL R B T (R R A A R A
PRI, 55 1 RS 5 & R I & A 2 k25 1
52 UUOR T g I B R UL 58 A & 0 78 7 J ik A AR AR
A < Jib i 2 = AN ] B ] g5 A 00 4 — JEE Al

1.4.2  ELISA 57 & & & vE 40 g I+ 4% B
ELISA 550 & B AE 3 5, 4 1fi 7 1 TNF-o,IL-
Ta JL-17 8,

AU R4 2018 4F 5 A AR 34 B4 3 M

1.4.3  PEAH AL . Western blot £ & 5 5 iX NF-
kB KV R Ak 7 Uk U W A T AR R
MK ARSI, YRR 60 'C.1 h, SR 5B
B K, 1y 3026 WK N 10 £ ZE8 18 /K L % il
10 min, Z8 17Kk 3 K, B K 3 min, Y] 2 A 0.
01 mol/L MMk R 2% ¥ . I v 4 22 3 s (98 ~
100 °CH B 5~10 min) , K& 2 k., ¥V A A
SRGHIZ 2R, PBS ¥E¥% 3 K, &K 5 min, £,
5%BSA,ZE & 20 min, L X 2R, FIn—4T.37
C,1hJ5.PBS B 3 K, HK 3 min, NI =HT,37
°C,15~30 min, PBS ¥ 3 &, &K 3 min, %
SABC,37 °C,30 min,PBS #£ % 3 ¥, &K 5 min, 1
mL ZE A8 /K 2 0 n ) IR S) . DAB B 5]
B B4 0 R w2 N B[] (2
5min), FARKMPPETE, MK, HFARARE P
2 min, [RIKMPE. WK, BB E R, BEA B R
kY] 7 AL %S 5 A S A5 AT, 1 ] Image Pro
Plus 5.0 BG5BT R HEAT A0 3, BEALIE £, A 3R
ST S WA A 240 R 43 WO BE AL 43 BT LA A 4]
NF-«B ik 55 (1 728 1 CBUA3 W 6 B (8 4 vy . R B
P 248 L DX 3 R B A 5 D

Western blot 77 : B A7 B9 5777 W B . FH 24 i
B oY N SN B T N 1D 4
FIEE R AR AT 24 R L, BT & WG 05 8 1 1A
WEWEH 1~2h, TBST VB, A —HEE 1
h, TBST YEE 5 A 4= M & 1 h, TBST ¥k
. FHBRWHEIT R ERN ., PL Bractin HNZS, 5L
WHEL 3K,
1.5 Stk

SRR R B SPSS13.0 48 31 k1 47 4 B
THETER L &+ FoR, 4L IR) b B RE AR 24 5L
K, P<<0.05MZRALGIH¥E X,
2 H#HR
2.1 QWTB X KB G sie J5 A 2 K 2 1) 5% i)

HIRAARE 1 h e X B2 Bl Bk L B R K R A
FE S T S ST ) A T N F A 5 R
k35 1) R 0 I I Ao ol 3 T LR R S R 4 AT R 5
SR 5o AL A A W 22 R (P <<0.05 ~
0.01), #4525 2034 7 [m] 72 BE 1 41 ) J2 ik Jieb Ji 1)
VERT K ZH M 6 h 2, QWTB 6.10,12.20 g/kg #I
M 24 h f2,3.05 g/kg MM 72 h 2 5 R L
A B EFEMZE R (P<0.05~0.0), iLFE 1,
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F1 QWIBWARKEMEXTREAUMKENZE (- +s.mL.a=10)

A5 /(g kg™ 1) HembME 1h 3h 6 h 12 h 24 h 48 h 72 h 5d
XiF R 21 1.714£0.20  2.1240.26  2.1740.26 2.24740.25 2.3540.29  2.2340.13% * 2.2940.12* * 2.34+0.11* * 2.3940.16 * *
[k — 1.68+0.08 1.984+0.14  2.09+0.13 2.2140.19 2.61+0.26 2.634+0.26  2.60+0.17  2.72+0.12 2.87+0.22
MK 8.928X 1071 1.69+0.10 1.987+0.18 1.9640.17  1.984:0.22* 1.9740.24* * 2.2440.29* * 2.0240.20* * 2.114£0.16* * 1.9540.15* *
QWTB 24 3.05 1.7240.23 1.9940.19  2.0740.20 2.3140.28  2.53+£0.28  2.4820.22  2.5040.24 2.4940.18* *  2.630.34
6.10 1.68-+0.23 1.8740.23  2.024+0.22 2.2240.26 2.5440.24  2.36+0.25%  2.4140.19% 2.4650.13* * 2,4840.14* *
12.20 1.7840.14 1.91+50.16  2.06+0.18  2.24740.24 2.58740.37 2.4540.23  2.5440.21 2.44740.14* * 2,3240.17 * *

A /(g kgl 6d 7d 8d 9d 10d 11d 12.d 13d 14d
X R 2 - 2.40740.14* * 2,3540.15* * 2.314£0.16 * * 2.2620.18* * 2,2840.17* * 2,3240.12* * 2.3140.13* * 2.3240.15* * 2.3540.13* *
AR 2 — 2.8740.30  2.91+£0.29  2.87%+0.31 2.84740.29 2.8574-0.22 2.8540.18  2.8240.16  2.8170.14 2.85740.17
HiKH 8.928X 10 41.8740.12* * 1.840.13* * 1.8240.14* * 1.8140.14* * 1.8740.12* * 1.91+0.12* * 1.8240.08* * 1.7640.08 * * 1.694-0.09 * *
QWTB 4 3.05 2.7340.42  2.65+0.41  2.55+0.34%  2.4940.35% 2.4740.31* % 2.5340.32* 2.5020.31* 2.5340.31* 2.5440.28* *

6.10 2.41£0.21% % 2474£0.17* * 2.48£0.23* * 2.454+0.24* * 2.4540.27* 2.4740.26" * 2.4640.23* * 2.4440.25* * 2.4440.26 *
12.20  2.2840.20* * 2.3240.14* * 2.2740.09* * 2.2240.09* * 2.21+£0.08* * 2.26+£0.12* * 2.29+0.14* * 2.27+0.13* * 2.274+0.13* *

M F/ (g kg 15d 16 d 17d 18d 19d 20 d 21d
poRisE::| — 2.384+0.09* * 2.394+0.17* * 2.39+0.13* * 2.38+0.12* * 2.39+0.10* * 2.37+0.13* * 2.36+0.13* *
[ Rk 2.84+0.19 2.85+0.17 2.85+0.16 2.84+0.16 2.85+0.17 2.85+0.18 2.87+0.19

Wok4l 8.928X10711.7240.06 % * 1.7540.10* * 1.794+0.11* * 1.80+£0.12* * 1.8240.13* * 1.824+0.13* * 1.81+£0.14* *
QWTB 41 3.05 2.554£0.30* * 2,5440.32* * 2.53+£0.32* * 2.54+0.32* * 2,5340.24* * 2.5440.26* * 2.5040.28* *
6.10 2.484£0.29% * 2.4240.27* * 2.4440.27* * 2.4240.26* * 2,45+£0.24* * 2.44+0.24* * 2.43+0.24* *

12.20  2.2840.09* * 2.29£0.11* * 2.28£0.08 * * 2.30£0.12* * 2.30£0.12* * 2.3040.14 * * 2.2440.13* *

W SRR L #, » P<C0.05, * * P<(0.01,
2.2 QWTB X I B¢ JE# & Jo KR4k & mAE (CIA) AR HER. S BALKA R EEEZR (P
1) 52 i) 0.05~0.01), 2% 4524 4 35 A [a) 72 B2 (Y 410 ] 4k &
WORIGH 2 RRKEZ A R, £ R ZNER, SEBA A B EME2ZES (P<<0.05~
JifrRK: , i S ] %) B T I, A 6 R AAK IR RS 0.0, WLk 2,
W it i Pl Bk s T AR L O S 0 445 O Bk B
F2 QWIBM I BESEEARMERFE(CIA) MBI (« +s5,mL,n=10)

497 Mt/ (g-keg D 4d 6d 8d 10d 12d 14d
pOpiEAi| — 0.050.06"* 0.07£0.09°" 0.054+0.14"" 0.009+£0.13"* —0.04+0.17" * —0.054+0.16"
L1 2 — 0.6540.34  0.72£0.32  0.73£0.32 0.684+0.32  0.6540.33 0.5840.30
oK 26 8.928X107" 0.2340.12" " 0.2240.11" " 0.214£0.09"* 0.1840.09" " 0.1640.09" " 0.1540.09""

QWTB 4 3.05 0.3840.46 0.5140.63  0.4840.62 0.4540.57  0.41£0.51 0.384-0.49
6.10 0.20£0.24" "  0.40+0.32  0.4240.30  0.33£0.28"  0.2440.24"  0.1940.21""
12.20 0.324£0.25°  0.414£0.34  0.334£0.27"  0.1940.22"* 0.1140.19" " 0.034+0.17""

GO R, » P<<0.05, * * P<<0.01,
2.3 QWTB X 4 M 41 il P - 7K F- 14 5 i) EFMER(P<<0.0D) ., FAHAHAB ML IL-1a, IL-
TS M A 4 KB TL-1a IL-17 , TNF-o %5 4 17  TNF-o 55 40 s B 77K 7 SRRV LA 8 3
PEAR A R 7oK 7 2 W T S R R A PE25 5 (P<<0.05) , H 2 FI BRI, W% 3,
#®3 QWTBX CIA KRKMEAMEFKEHENE(x £5,pg s mL ' ,n=10)

47 FE/(geke D IL-1a IL-17 TNF-«
papiiE: — 75.40+10.62" 36.31+£8.71" " 82.69+12.47" "
155 2 4 — 169.70+22.17 71.26+13.25 173.67430.35
oK 21 8.928 X107 82.9949.16" " 41.494+7.79"" 96.25410.78"

QWTB 4 3.05 121.9849.70" " 57.2047.23"" 122.37411.97""
6.10 99.1948.98" " 53.764:4.73" 104.8549.44" "
12.20 91.4546.48" " 44.954+5.68" " 107.74+6.33""

W SO i, » % P<<0.01,
2.4 QWTB X} CIA KR *ETTHIKEH NF-«B, Western blot 25 5 ULE 1, 45 f5 R A 41 K B ARG
RANK.RANKL 255150 NF-kB.RANK.RANKL A0 8 F+5 ., 5% E 4 H
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WA BEMEZER(P<<0.01), QWTB 4 5k
AJ N [ FR B M ) NF-kB, RANK, RANKL 1y %
kL EHEAIA . A B EME AR (P<0.01), &
PEL AL S UL B 2, 25 5 3R B 3 AL e R R OG  HE E
NF-«kB.RANK.RANKL 350 8 7t =, 5 X% 4

[ —
|.~‘“ m|RANK ?.-

|--.- _.|RANKL;5

INFB = 3 RANK

mﬂ?

|”~““|[}acun zu

@‘é
@((‘é R

ﬁ\“&*% »@@'& ,&.;Kﬁ

BRI E 2 RS2 2018 4 5 46 34 B4 3

oA A B ETEZE R (P<0.01) s ik 4H 1 QWTB 4H
12.20 g/kg I & 41 3 o] 9 #] NF - «B. RANK,
RANKL Ry ik, SHR 4 b A B E5 2R (P <
0.05~0.01),

3 RANKL

SRl

‘é 8
‘f\& ﬁ‘ %

NF-x B

L I

&\‘&& @%ﬁ S

upm n/ﬂ~ actin

é
it
£3%
t
=
z

W GBI I H, » « P<<0.01., x =s5.n=3.
B 1 QWTBXf CIA X NF-«B.RANK.RANKL & {7k F i & g

QWTB

"ﬂﬂﬂﬂ

10D/Area
10D/Area

”ﬂﬂﬁﬂ

QWTB QWTB

03 RANK 3 RANKL

"ﬂﬂﬂﬂ

10D/Area

N
& &

T : ALNF-kB; B.RANK; C.RANKL; 5B 4] [L#, » P<C0.05, * * P<(0.01, x®s,n=3,
B2 ®EALEN QWTB Xt CIA KR NF-«B.RANK . RANKL BJ8£0E ( X 100)

3 it
RA FEAH [ B& 2 v Bk Sy S50 L 28 FR JHE Dy = e 9
SCEET . HOR I 2 e RN R BE KRR IR BB
ANREITE IR A /7 B 2R 5% 100 S0 P i 28, S6 1 AR B AN
JE A Lrﬁfﬁa‘é%f?n%ﬁ%/\%‘%ﬂ H
FRZ . R AT . AR IRATIRA L H BT
E?'%‘,%%m\mﬁﬁm@ﬁﬂx%&%%&fﬁﬁ@ﬁ%
WAL S H R EDY . QWTB i iy,
XG5 ML T R T U | A L T A A R R A A
7 H 2 B W RS I TR R AT T AR 5 R AR
I 1L A& FE S FEE AR T . XU | A
T AR L A FT A KUK W L 2% 1k BTSN AR A
2 BN M IF BN . 35 2 EA L AR A, 3R
AN 2 KGR B 45 51 8 ) o i 45 . SC g g Rk
W] QWTB A LLA &84 il 455 78 0K B OG5 J5 & Fidk &

HAE TR LU R AR R 1R H

RA (3R Y7 F 2R 76 50 50 ot 72 rh BB 1% A 4L
R S RE AN B IR . RA R I Y R k4
it PR 2 5 O W T A 1 2 TR A
T IR FE | 70 MM 7K i Lok B 3 AR S AR B
FH T NF-«B #9366 & RA B 60 2 [m] 45 40E L fE 1A
5 22 G T IR AH 56 3 ]G B KN L fE RA R
AU R AEFE S B R B EEAE Y . Rk
B 3 NF-xB B 35 Ak mT 30 i 22 Fh 2% 1 4 i DY 1)
Tk, SN VAR R AE RAEIREE T R,
405 56 v R A A R, AR A B L
IL-To RIS 58 TNF #2055 H AL F A 2 40 5 %
2R IK IR BE VS T 45 2R A MR Al M R - = A L TL-17
T 40 M V5 £ % DR T R 3 2 A A T R
it [ fE— 2 B0E NF-«B 56200, ATk A
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IL-17 {2 #F RA B SR ALH T B85 5 TL-1 A
TNF-a =24 [ IR ETT B3R . Ah, RA 5 B
IR, 3 i E 40 M (Osteoclast, OC) o fE 1A
BT 1L-17 5 1L-1 Z (84776 & 28 SO 45 9 1
IR E R OC Rk m sk 5460, OC it
JE AR FT IR S B AR B IR 1Y) B 25O Al L A7 £l
T 1 RS Bh R R i I R . TNF-«
5 2R P0 A 56, 7E RA v 1 35 48 1k 4% RE & A0
e H At 4V IR 177 A6 A R B8 R s 1 R HE AT, )
VS OC A3 E . TNF B B4~ 3 530806 w42
J& NF-xB il 22 24 )53 16 26 F1 3 (MAPK) 3 %, Jf
L 35 7 M SR DG 46 14 2 s L )V FH S B
W, AR, QWTB AN Hl T 1L-1a.IL-
17 ' TNF-a NF-«B [ 335 305 T R 4 i 1 I
AR T8 I 7K b A5 5 AR L i A5 58 A 22U IR

RANKL 5 RANK =2 {4 75 il ‘B 20 Jf 1 442 F1 gk
SN R 2 B T 1 5 5 SO0 B Al A3 Ak L
WL MR RA & AR, BT iE S R B
RANKL #ik, RANK & RANKL {4 i — {55 3%
A PIE 255 T B ADREAE 548 A8 i 1A 40 1, O 5a
SUEID 3 Ve A VA TR R R R N D AN 2
RANK Hl RANKL i B %35 , 5 308 5 40 i i B 53
Ao, FT 0 S5 AT 11 40 -5 0 - 0 R X ST A 15 75 1
A M ECE S 2 VR G R R RA P T
fi. 1 RANK X J& NF-«B {5 5@ BME N REE S
5# ,RANKL 5 RANK £ & )5 .15 S T iiffE 2 N
F NF-«B 15 b, £ JF i A1 O 3 B 2k, AR
S, QWTB A &l T RANK,RANKL i) 4%
iKWl NF-xB A7 5380 H 800 o Bk i B 40 i 2o
o3 Ak A 4 2R e

H AT, KR ZEZ AR YT RAE S B I 2% B A
DL, A 5236 2 W] QW TB B8 R I #2 ) RA 5
T v B S0 R 05 . HLRE BIAE R/ B8 2 I TR b 9
Kb A B P H BE A I R .
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