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Effect of Bitongxiao Capsules against rheumatoid arthritis and its mechanism
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ABSTRACT: AIM To observe the therapeutic effect of Bitongxiao Capsules ( BTX) (Sinomenii Caulis, Smilac-
is glabrae Rhizoma, Drynariae Rhizoma, etc. ) against rheumatoid arthritis (RA) and its mechanism of action.
METHODS Seventy SD rats , except for ten rats as the control group, the rest received SC Freund’s complete
adjuvant to make the RA rat model. After two weeks, model rats were administered BTX high, medium and low
dose. The anti-arthritic effects against RA were studied through observing the changes of paw swelling, high-sensi-
tivity C-reactive protein (hsCRP) , interleukin 18 (IL-18), and tumor necrosis factor « (TNF-a) after medica-
tion. RESULTS BTX could significantly inhibit RA rats paw swelling, decrease the levels of hsCRP | IL-18,
and TNF-a in the serum of RA rats. CONCLUSION BTX has better therapeutic effect on RA and its mechanism
may be related to the down-regulation of hsCRP, IL-18, and TNF-a.

KEY WORDS: Bitongxiao Capsules (BTX) ; rat; rheumatoid arthritis; C-reactive protein (hsCRP) ; interleukin
18 (IL-1B) ; tumor necrosis factor a (TNF-a) ; paw swelling
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FPURL . WER R A — L E W 55, R
137 —EI7R, BINMAEAN ROV | MELLK I
B . 12 RA BB P BEIRYT, IhRIR
WATHAFT AL, RATERBE | “ e Ju,
BErh2hiayT RA JiLE A S5 P E%IAN RA
AEARSE, WIR M ZH8 . & TR, il
e, AMAR TR L B I AR RA B
PRIAP PR el R 224 B S S5 TE I, 2R 07 25 77 X
e, HARE D BEEAN AbE R AR, A =
L. L B, BASXERE . W Es . JH
IEFRAYINRL, XPhBEIm R XIREE " A B
BITVERT, RSB IEAT TR T I T R PR X
PECHY RISIRAITTT, AR T 4 i PR 10z F S 44t
SRS AR

1 5N

L1z SD KRB, )" REESLRSY
PRAAL, SH&IES 44007200007843

1.2 2 BURIEEREd T R4 T EWTSE i i 5
AL, S 140312, FEREE MR (HZG
HESE J20130063, Pfizer Pharmaceuticals LLC, TR,
0.2 g/ki, #t5 BKI3CCEKO79) ; JHpfcde ([}
HET- 210910026, KA {7 4k 50 7 £L 250 A BR 2>
A, 0.3 g/ki, it5 301908)

1.3 X5l Freund’ s Adjuvant Complete (3E[H Sig-
ma-Aldrich /27, L5 Lot # SLBH7316V ) ; ELISA
Kit for Rat hsCRP, ELISA Kit for Rat IL-18 ( 7Y
FEAEMRN A RA A, dits 1311251, 1309261 ) ;
ELISA Kit for Rat TNF-a ([ {45 A4 Y RHE A R
AF), 520130103 ) 5 FEE ()7 M40,
it 20130409-1) ; ToK LB (CREER A1
PFAARAT, 5 20130318)

L4 AE 113000 i 7FE (H 2T XU I L
IXZ8T ), BS224S i TR (1= Sartorius ) ;
HH-6 £ R fE IR K i (e da Tl & AR AU A IR
A)) 5 3K30 Z.0HL (72 Sigma AF]) ; YLS-7TA &
BEAS AR B2 A (1l AR BE S B S B R #5 3l ) 5 Bio-
RAD 680 fipri ( 32[# Bio-Rad /v H] ) 5 Jig B4
P 2B ; Olympus DP2-BSW i Bl [ 4R 4R
Z4¢ (HZK Olympus A F]) o

2 ik
2.1 A G BSD K70 H, FEHLE B 10 2
VERIEH X IRAL, oy 60 HUR BRAE 9 2R MR 1 5%

TR, ERART, 2K YLS-TA 2%
FPUIN F5ASC RE 3E iR B i R B E R MR o
1212

J&, BAIZH 60 HOKER I AT J5 2 BE AL K2 T VS Fre-
und’ s S 0. 15 mL 55 RA K EEEA, 14
XTREZH 10 HORRRRIVE B2 R i A= 346 7K 0. 15 mL,
WALE S 10 R, £ KEUR Lk i 740 5 2 2R AR
D, TR 10 d 25 25 i 2 B b K B (AR
10 dZ5 24 i A2 B I AK B = 3545 10 d A5 )5 B AR -
AR AT A7 5 L B E H AR o

2.2 sty WEERYIE, 60 HARREIKRE R
BRIPIREESY R 6 4, 43RG RRAH , JER B A
I (36 mg/kg), FHAHIEHEL (0.324 g/kg),
BRI #E s (0.972 g/kg) o 1 (0.486 g/kg) |
fi% (0.243 g/kg) FIEH . FKALHIEHEHES 45
2y, IEHXTRAL . BRI RR L 25 T IR R 1K,
BH 1K, &2 14 d,

2.3 it RIRGZE 1 h, KHREF L
PATA G B AR R B, TR 25 ) L B K
(425)5 R IKEE = 825547 J5 R BRIR R — A
HIAT A 2 B E R o I S B, ik, B
O, BCEEWR, $aa 50 & vl BB A 28 09 5 vk R D
hsCRP | IL-18, TNF-a & . X HLUR A
W BUA R B AR SE IR, K AR LS IS H R
GELBES . . B Y, BB TR
A5, AR A S | BT B BRI A 5
ARG TRBIREIY 0 M S 75 . 0 4 WIEH
1o AR TR 9 M A LIS 5 2 43 ok v BE R PR 4
MR 5 3 4 bR R PR MR, TEACE
MAFEETE R 4 43R T B 58 PR 200 b 3 i O A A 1 A
SRR (50) . BRBIR,

2.4 %itasm SPSS15.0 WIS, BdiRA
WO e 2% (x xs) Fow, PR 2500
(one-way ANOVA) %55

3 &R

3.1 BRAERESERERERET XKXRAEMNIK
By Hrm R0 d ShATT, 5 IEE X R4
B, BIRIXS R, ZEOR i AR, AL R
W, PFURTHREER . . AR A KR ERE 2
BRI S K (P <0.01), RBIXIRA,
FERE MM R, FAL R BEAL, IR A R
o AR 2 2 R PR, R R S A B
JREESHTEHI B 22 5% (P >0.05), 432514 d J5,

SRR MRA LB, R X B 2 R B B K
WEHR (P<0.01); SR AA L, B

HERiE TN LN (i1 K =S N = W i | - R R A
/N (P<0.01), JLEE1,
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J520 (n=10, X +5)

Tab.1 Effects of Bitongxiao Capsules on paw swelling of rats with rheumatoid arthritis (2 =10, x xs)

451 AR/ (gkg™) TERL10 d 28 25 Hi L B K B/ mL Y2 B i K FE/ mL
1E X HEZH — 0. 003 +0. 013 0.004 £0.017
TR AR 2] — 0. 563 +0. 064 ** 0. 687 0. 107 **

E e Sxiilie il 0.036 0.543 +0. 071 ** 0. 456 0. 072*
SHBLBELH 0.324 0.563 +0. 104 ** 0.497 0. 106"
SRR I S 4 e 3R R 2 0.972 0.544 +0. 075 ** 0.405 0. 072*
JELIR T e rh ) ik 0. 486 0. 564 +0. 095 ** 0.397 0. 072%
JELIR T JR AR ik A 0.243 0.585 +0. 102 ™ 0. 476 +0. 092*

TE: HIEW AL e, “P <0.01; SBURIRTIRA i, ™ P <0. 01

3.2 R R ERREXT KKK 2K
hsCRP, IL-1B, TNF-a &A 20 #ra  HIER XTI
IR, BRI B4 K BT hsCRP, IL-1B,
TNF-o STA SRR EFEW M (P <0.01), 5HAX

MREH LA, SO e . b, RGP AR B
hsCRP | IL-18, TNF-a &7 ® ¥ B/~ (P <
0.05, P<0.01), W32,

F2 EEHREWMERNEEXTRARMFE hsCRP, IL-18, TNF-a EHEMHM (n=10, X +5)
Tab.2 Effects of Bitongxiao Capsules on hsCRP, IL-13, TNF-« contents of rats with rheumatoid arthritis (n =10, x =)

215 FlE/ (g-kg™") hsCRP/ (ng-mL~") IL-18/(pg-mL~") TNF-o/ (pg-mL~")

1E % % R 20 — 46.562 +7. 692 268. 906 +129. 140 102.792 +11. 948

AR AR ZH — 93.749 +4.573 608. 438 +79. 416 ** 228.792 +31. 106 **
FERT A U 0.036 67.282 +4. 867" 413.125 +103. 238" 141. 750 +24. 200
SH BT EL 0.324 74.196 + 1. 819* 478. 438 +93. 808* 155. 542 +13.770%
JELIHR T RS20 i 7 e 2 0.972 64. 540 + 4. 872* 393.906 +125. 133* 138.375 +18.571%
SR T TS B T R R 2 0. 486 68. 458 +5. 340" 432.031 +149. 224" 142. 167 +22.322*
JBLIR T S IR ) i 0.243 71.277 +3.394* 474.531 £93.921* 153. 542 +9. 564**

TE: HIEHXHALE, 7P <0.01; SBIRIXTIRA 4L, " P <0.05,%P <0.01

3.3 BRAHKRESERNBREXFTEXRXRAXTAR

I F W e ST HLUR By HIEHE N

AL, AR IRZH R RG2S U B0

B (P<0.01), SHRERIXSHRZH F, 39 T i

Py, P G IR BT SR B AT B

Wi/ (P<0.01), W33,

x3 FERHEREMENEEXTRARXTARARES
SRR (n =10, X +5)

Tab.3 Effects of Bitongxiao Capsules on histopathological

score of rats joint with rheumatoid arthritis (n =

10, x =5)
45 A/ (gokg™") KATHLYRHATE 53/ 5y

1E X R4 — 0. 000 0. 000

AR AR 2] — 3.200 +0. 632
£ & Sewiiine x| 0. 036 1. 400 +0. 516"
SHBL R BELH 0.324 2.300 =0. 675*
JELE V1 e 2 5 A 4 0.972 1.700 +0. 483"
IFLIRR T Fe B rh ) 2 0. 486 1.700 +0. 675"
JELIR T S IR ) ek 2 0.243 2.200 =0. 632*

H: SIE® S EA L, P <0.01; 588X 1840 L&,
P <0.01

PRI SO N v SO N N S
RIS, B SR, B RIEDLH
BEAU XS R ZH R RO B Bk S, R &

TR AL RE AN, BRI 7, O RO,
DL RE S A TN IR o 5 T JRE S 2 R R
A JBCER | AR A 2 A 72 Vi L A 7 7 B A P T
TS A58 0 A L B A AR e e, UK B, A2
P FRB IR IR TR . WA 1,
4 itig
HEE2 AN RA AR IE U R L AN IR,
TRIT Y ARG T . WS WL HHETE . R
T, LR AT B A T Ik B e R R Y
A
S LRI R S s SR EAN TN P AV ST IPS
TRABAGUKM, RAE, JRER R, Al ST
W, W3z BRECRRETE AT 2 S A R A
PR AT S BT 5T 1 24 W SR T e 2 2
MRAE RA B A0 R 2RI PR 2248 I B 25T L,
D7 KRR | GE 2, BRI EE .
RS, A B eAh R A R AR IR R I
A ALARENESRAT, CARL; YIRS MLRE . =R
WO . AU, Oufke; HEIRANEZY, &
e, IR BRI 5 M 2% T ke 2
o WaRFEZHHT RA 2T S BB 7 3L
S A AR IFLIA T I B b & e I R A
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Fig. 1 Effects of Bitongxiao Capsules on joint tissue pa-

thology of rats with rheumatoid arthritis (HE, x
200)

RK BB L HRI AR, Sl PRAL T 2247 0 HI 45 R 2
R—E,

RA #5308 CRP 3 & AR W& TR, BN
(19 4 5903 W R U I A — s
ARS8 WG T JEC S ] SRR 1 S XA DG A R
R hsCRP A7 4, $2 70 S0 1 486 ml Bt
PR 2 AR A G 2R B T 7500 o

TEFERRAE T R /B IL-18 5 A 22 ] . Tt
w, IL-18 25 RAE . BN, TR RA R
e BB L R A A R R AR
TL-13 AR R R A 20 M 45 B B T i 71 i 3R
E, (PGE,) MURJEME, o1& WA RN, HH
HERFfE Y, SURCHCE BR . B4k, IL-1B
el LIME T A B A, (e dtmg iR,
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200 0 0 9K ECL 00 M ) SRR, EE G TY JR I ARAE S
B DR, AR LB XU R R
RA SEIERA B2 S AR SR 4 SR I R A
JEE A RE B FEAR RA R IL-1B & A &, 42
NI T M 48 v e o el Dl 98 A I PR B 7 A A
e RA KB i B 98 E J2 B A A 5 4E RA Y
e

TNF-o 52 J5 3l R AE I /Y O B 40 g 15 1
TNF-o 38 1 40 LS P9 B AR AR 20, A3
B RZ A Wit 200 R A 240 i I A 1k R R I
S A AE S T A AR FRATT SR A S
AR T e B A s/ RA K BRUIL 35 T TNF-o0 77
A, RULORHIAYT IR AR Y A ki
Z—o

AV E R IT,  TH  2 RE ) e i
KT B B kO, ps RAAERTE, AT
3 RA BE I LETG R

ARIFSIG IR TE T IR0 T A TR KA 5
WHREMEM, 2R ANWTE, [EE— 2Tk
o

S 3k
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WE: BN WS (SRS A X 2 B IR B K B DI RE AT TGF-B1/Smad 15538 Y
W, ik DL IR G HENRA R 2 = 2 BRI B R U, e o AR, —FODUIRAL, RRAEAK, .
mAlEH, HEEFRAAN10 R #EEAZ, 12 AFNESH KRS gL 24 h JRE, RRTPTAEA. DEFHS
Ay BULE MIEIEF . REA, IR NENERRS,; HE Q@M N2 ML ; Western bolt J5 i & TGF-
Bl. Smad2/3. p-Smad2/3. IV #E s (ColV) . E4EFiE T (E-Ca) M [FiA7KE; real time PCR J7 kil Tafbl |
ColV Fl E-Ca () mRNA F3k/KV-, S5R  SEAGKLA 245 41 AB0% 0 25 FANME PR B X A I I . 24 h JRE . IRAER A
TR SAEHERRE, BB E A YRS, T TGF-B1, p-Smad2/3, ColV ByFik, i E-Cakik, &ik
Fir B i 4B 28 2 A s K R B R B E I & 2R, ML -5 9 57 B IE TGF-B1/Smad 155 178 56

KRR . SO BRI B/NERIE A TCF-B1/Smad i
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Effect of Sangtongjian mixture on rats with type 2 diabetic nephropathy
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ABSTRACT . AIM To observe the effect of Sangtongjian mixture ( total flavones and alkaloids from Morus alba )
on rats with type 2 diabetic nephropathy ( DN) and on TGF-B1/Smad pathway and its mechanism of action.
METHODS SD rats induced by the combination of STZ and high fat diet were established as the DN model. The
DN rats were divided into model group, metformin group , low-, middle-, and high-dose Sangtongjian mixture
groups. Ten normal rats were set as the control group. Each treatment group was orally given the corresponding a-

gents for twelve weeks. The levels of fasting blood glucose, 24 h urine volume, urinary albumin, urine creatinine
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