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[ Abstract | Objective;: To observe the preventive and therapeutic effect of Banqgiao Codonopsis Radix
polysaccharide on 2, 4, 6-trinitrobenzenesulfonic acid ( TNBS) -induced ulcerative colitis ( UC) in rats and
investigate its action mechanism. Method: Sixty Sprague Dawley (SD) rats were randomly divided into six groups
with ten in each group: normal group, model group, Bangiao Codonopsis Radix polysaccharide low-dose group
(0.25 g-kg™'), middle-dose group (0.50 g-kg '), high-dose group (1.00 g-kg ') and Guchang Zhixie pills
group (1.08 g-kg™'). After 5 days of intragastric administration in various groups, TNBS 60 mg kg ~'was applied

in intragastric administration for modeling, once a day for 3 weeks continuously. Disease activity index ( DAI) was
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evaluated on 1st, 2nd, 3rd and 21st day after modeling. 30 min after the last administration, the rats were
decapitated after anesthesia with ethyl ether and the colon tissues of the rats were collected consequently. After
colon mucosa damage index ( CMDI) evaluation, half of the colon tissues was used for histopathological
examination and grading and the rest half of was used to detect mRNA expression levels of Toll-like receptor 4
(TLR4), interleukin-6 (IL-6), nuclear factor-kB ( NF-kB), tumor necrosis factor-a (TNF-¢) and interleukin-
10 (IL-10) by real-time quantitative PCR. Result: As compared with the normal group, the colon tissues had
hyperemia, edema in rats of model group, with obvious ulcer symptoms; histopathological results indicated that
inflammatory cell infiltration was severe; CMDI evaluation and pathological tissue scores were significantly
increased; mRNA expression levels of TLR4, IL-6, NF-kB and TNF-a were significantly increased, while
mRNA expression of mRNA expression was significantly reduced (P <0.01). As compared with the model group,
hyperemia, edema and ulcer symptoms were improved in rats of Bangiao Codonopsis Radix polysaccharide group;
histopathological results indicated that inflammatory cell infiltration was significantly improved; CMDI evaluation
and pathological tissue scores were significantly decreased; the mRNA expression levels of TLR4, 1L-6, NF-«B
and TNF-a were down-regulated, while IL-10 mRNA expression level was up-regulated (P <0.05, P <0.01).
Conclusion; Bangiao Codonopsis Radix polysaccharide showed a positive preventive therapeutic effect on TNBS-
induced UC rats, and the mechanism may be associated with regulating levels of TLR4, IL-6, NF-xkB, TNF-«
and IL-10.

[ Key words ] Bangiao  Codonopsis  Radix polysaccharide; ulcerative colitis; 2, 4, 6-
trinitrobenzenesulfonic acid; Toll-like receptor 4; interleukin-6; nuclear factor-xB; tumor necrosis factor-a;

interleukin-10
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%2 IL-6,TLR4,NF-«xB,TNF-a,IL-10 5| #)F 5, =K ER
K&K
Table 2  Primer sequence, length of amplification products and

experimental conditions of IL-6 , TLR4 ,NF-xB,TNF-a,IL-10

0, R B YESE  RRET, MR R AT KR H
2155 CMDI Ko B2 U003 I Ge 24 0 # o

3.2 XF UC KEA DAL FEM A2 S5 46 1
K, &4 DATFe BN K G BE 55 2 K, 45 41 DAT 3T

30 SR PORE ghemmk 3 KRB TR SHUBALILE. &
B-actin i 5'-CGTTGACATCCGTAAAGACCTC-3’ 110 AL BN B P2 S (LR IL VRO IR T AR
T 5'-TAGGAGCCAGGGCAGTAATCT-3” RUZH 1 %8 5000 45 AT, SRV AL A DAL 3F 53475 88 &
1L-6 3 5'-AGCCAGAGTCATTCAGAGCAAT-3' 214 TIEFH(P<0.01) 158820 T, AR i 2 4
T 5'-CCGAGTAGACCTCATAGTGACCTTT-3 DAI 343 B 5 J& A% (P <0.01) . W3 3.
TLR4 L} 5'-TGACTCCATTCAAGCCCAA-3’ 137 3.3 % UC KEZ A8 0m iR g 5] iE
B AR PY P A
5 COOATTCA AGTCATAGTCC S Y O3S o B 0L B35 A 2 5 A
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F U 5'-CTCCTCCGCTTGGTGGTTT-3! TR 43 T Y ek MEOREL A 2 AURAR  (H A
IL-10 3% 5'-GCTGTCATCGATTTCTCCCCT-3’ 186 ﬂ?ﬂﬁfﬁj{*ﬁfﬁiﬁ% , ﬁ'ﬁﬂ_éﬁé’j?ﬂ]ﬁﬁj{ , Ei%ﬁ i/
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#x3 WESHEX UC KEH DALIEMMFEIE (x+5)
Table 3 Effects of Bangiao Codonopsis Radix polysaccharide on DAI evaluation of UC rats (% ) 4y
iRl /g kg ™! n ERIPN B2 R ERIPN %21 K
EH - 10 0.12£0.17 0.06 £0. 13 0.06 £0. 13 0
e - 8 2.50 +0.39" 2.89 +0. 16" 2.92 +0.21" 0.17 +0.30"
W 2 0.25 8 2.39 £0.28 2.72 %0. 34 2.69 £0.33 0¥
0. 50 7 2.30 0. 43 2.70 +0. 38 2.64 £0.43 0*
1.00 9 2.3120.36 2.64£0.36 2.67 £0.40 0¥
#1151k 35 L 1.08 8 2.39£0.36 2.97 £0.38 2.94£0.36 0.18 £0.31

FSIEWA " P <0.01; SHELA HLED P <0.05,” P<0.01(£4,5[).,

A

F

ACIEW AL B BIALA CASE 2 0. 25 g-kg ™' 415D ARSEZHE 0. 50
grkg T AL E ARSEZHE 1.00 gokg T AL L B IR VS ALAL (1 2 [A])
Bl WEZHENUCKREFALANEM

Fig.1 Effects of Banqgiao Codonopsis Radix polysaccharide on colon

tissue of UC rats
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5L B 254 e B, ORI R R 3 AR, PR 248 ML 25 IE

W, O AL A M HR 0 o Y 4 R R AT LR R AR
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Fig. 2
colorectal tissues of UC rats (HE, x100)
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Table 4 Effects of Bangiao Codonopsis Radix polysaccharide on

CMDI and histological score of UC rats (x +s) s
a3l ) &t . oMDI 9 L 2H 412
/gkg™! 5y
E# - 10 0.09 £0.30 0.8+0.6
A - 10 3.55 0. 68" 7.9 +2.5"
W o 2 0.25 10 3.17 0. 83 6.5+3.2
0.50 9 3.00 +0.77 4.9 £2.8%
1.00 10 2.17 £0.94% 3.7+2.1%
[& 7 1175 H 1.08 9 3.55+0.52 5.6 £2.5%

3.6 XF UC KB 45 % 0 22 #4779 IL-6, TLR4,
NF-xB,TNF-a,IL-10 mRNA ik m  5I1E % 4
I8, UC #2720 K B TL-6, TLR4, NF-«kB, TNF-«
mRNA i F ik H B ZF 5 (P <0.01), IL-10
mRNA R385 B F FEAR(P <0.01) , 5HAIAH b
B MRAE 2 i R e A R IL UC KBRS
4y 1L-6, TLR4 , NF-kB, TNF-a mRNA #Y % ik
(P <0.01), /& &id Al ffi IL-10 mRNA (3R iKF+ 5
(P<0.05), WL#ES5,
4 itig

UC Y BRI BT, 6 2 — i 422 S 2 R AR 0 18 Pk
&, H AT E NN A )G YT AL HG SASP, 52 2 B
IK AR B B ER | A 5 30 5 45, 25 W) A ALk =
SR T BT O i, B ST
BRI, H A4 3R BN B TE S 36 9T UC J7 3Lar Al
YERIZD B 259 . v B2 2% A8 s 1936 97 J7 T ok 2R
(SN S o V@ el Wi L (S NI

x5 WEZHE UC KEHEBRBEEZTHAA IL-6, TLR4,NF-kB, TNF-a,IL-10 mRNA RiZH M (x£s,n=5)
Table 5 Effects of Banqiao Codonopsis Radix polysaccharide on expression of IL-6 , TLR4 ,NF-«B , TNF-a,IL-10 mRNA in colorectal tissues of

UC rats (x +s,n=5)

4 53 FlHE /g kg ™! 1L-6 TLR4 NF-xB TNF-a 1L-10
E# - 0.03 0. 02 0.08 +0. 03 0.23 +0. 10 0.11 £0.02 2.79 £0.53
LA - 1.01 +0. 13" 1.01 0. 15" 1.01 £0. 16" 1.01 +0. 13" 1.01 +0. 13"
W 5 % b 0.25 0.63 0. 16> 0.88 +0.23 0.54 +0. 14 0.85 +0.07% 1.28 +0. 80

0.50 0.53 +0.25% 0.64 0. 14% 0.47 +0.05% 0.74 £0. 117 1.43 £0.49
1. 00 0.44 +0.20% 0.31 0. 14% 0.32 +0.09% 0.36 0. 11% 1.64 +0. 177
[# g 1175 1.08 0.12 0. 17% 0.62 +0.25% 0.37 0. 06" 0.49 0. 09% 1.25 £0. 40

AU T P 2 R B A T R 11 B AL B 4
PR TT B vh 253697 UC AR R AL i F 58 HoA 2
BOCRMSEHAE . BORGR SR 25 T A IR T
1t 97 1 245 W 2% 1) F 5 R e 52 B R A% 1 A EE
PRI, DA PR 245 v 35 24 0 1) 0 8 62 1 H T 25 )
RIFIEFE I — A H RO AR 2 W R TR
P BETLE MAE 38 2 vh 15 B 2 U, A 52 36 45 2R
W ARAEZ B TNBS 7 5 19 UC BA R AF 19 B if
EH o

TNBS AE 2y 2F Bl , 5 I 41 2188 1 45 5 8 il ¢
YU, 5 O B R G 2 SOV I K AR T R b
#i4) . TNBS/ £ P A5 B4 PR AT 4] 22 Bl s B N 2K
UC Zeful, nl BE4EL UC 12 0 & K MEad B, vl FH K VA
BRI I LN ANSE UC iR P AT . %Ik T 5
17, F00E AT AR 8 AT AE KR 8 JA, T R, AR M

GO T A TR 25 BT S R RO, A S 5
IR TNBS/ 2 BE il £ 5t 5 VE 45 o R SR, 526
i AR AR, RO bR, R Bl , DAT $5 %4, CMDI,
L L 2E DT X S8 AR W A0 ) B Bl 2 22 0 RE I 3 s
TNBS/ £, Tt i BOK BRI 97 1k 45 W A8 W I DRRE IR o
TLR4 1E W EH L REZAK, 51 A5 5 2 He

AR A T Y RE L, FE R R e B b i AR,
b K BE ARG IE RS, Lee %" KW 1E
TNBS i S (/N B UC rh, =75 F 3L R 1 T LA 3o 40
il TLR4 SCHK Y NF-kB 119 1% b ok 3 il 4 AE A B (an
TNF-a,IL-6,IL-1) [ 3k . NF-«B J& UC & JiE o F2
e T A 4 DT, I RE RS I HE Rk D TR B
JERYT UC s msm . B, il 5 40 ) TLR4
ST NF-kB B35 A6, 2F 1 400 40 58 vk DX 7 B0 B
RTS8 1 OB . FE AR SE B TNBS 75
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S UC iR LS5 i TLR4 3, A 3 28 AL
RE 08 W 25 P L, i BB R Al T NF-kB [ 3R
ik, R M T TINF-a, IL-6 [ 335 78 2 AT, 45
AR Z IR UC AT Rl 3 2o B TLR4 SCHK 1)
NF-kB {5 516 F &4, Ml TNF-a,1L-6 & ik 7K 1)
B, 2R 20 TNBS 75 5 09 15t 97 1k 45 W A 1Y 25 W
FRAEHY

IL-10 J2 8 B4 58 5F 20 M X, AH SCBF 90 & 31
597 M 45 W 2 1 2l 1 TL-10 3% 35 7K 7 B AL, TNF -«
FROKF- T, HE R AR R AR R
R, UL IL-10, TNF-a 25 7 UC /) & % bl
WL I SRR L FEAR S8 v ke IR SE £ B AT
DAY S AR i 35t 97 1k 45 i % R B TL-10 3R GA 7K F,
FEAM ] TNF-o 3235 K7 038, 878 M5 2 R 97
UC i HLHI AT RE 5 IL-10 & TNF-o A K,

25 LTI AR oE 45 R R A 2 R RE S I
B& i UC K B TLR4,IL-6 ,NF-xB , TNF-a f{) mRNA
F3k, 9 1 IL-10 (9 mRNA 55, #2775 HE97 UC
(AL 1 T R J2 38 2 B0 ) TLR4-NF-«B 3% 48 1 1 k.,
/b IL-6 Fil TNF-a 55 R M FE 7 1) &5, 92 i IL-
10 (4T 9 A F L AT 980 4% 4% 1 ke K A4 R, T 3 1T i
s HARYT UC 1 — A EZHLH .
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