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S-aminosalicylic acid relieves the intestinal inflammation through the TGFB1/smads signaling
pathway in animal model of inflammatory bowel disease

YIN Qin SHI Huimin QU Gaoting ZHANG Aiging GAN Weihua
Department of Pediatrics The Second Affiliated Hospital of Nanjing Medical University Nanjing 210003 China

[ Abstract 10bjective: To observe the effect of 5-aminosalicylic acid ( 5-ASA) on the TGFB1/smads signaling pathway in 2 4 6-rinitrobenzene sulfonic
acid ( TNBS) -induced colitis in rat models. Methods: Eighty Sprague-Dawley rats were equally randomized into control group model group TNBS+5-ASA
(oral) and TNBS+5-ASA( enema) (n=20 for each) .The severity of TNBS—induced colitis was assessed using the Disease Activity Index scores Colon
Macroscopic Damage Index and the Histopathological Score.Real—time PCR and western blot were then performed to examine the expression of TGFB1
smad2 smad3 smad4 and smad7 in each group of rats. Results: Exposure to TNBS+ethanol resulted in a marked decrease in the mRNA and protein expres—
sion of smad2 smad3 and smad4 yet increase of smad7.Treatment with TNBS+5-ASA by oral or enema had up—regulated the mRNA and protein expression
of smad2 smad3 and smad4 yet down—regulated the expression of smad7.Nevertheless administration of 5-ASA by enema was superior to oral use in impro—
ving the intestinal inflammation and mucosal injury.Conclusion: 5-ASA relieves the intestinal inflammation through the TGFB1/smads signaling pathway in
animal model of inflammatory bowel disease.
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1.1
1.1.1 6~8 SPF Sprague—
Dawley 80 150~180 ¢
1.1.2 TGFBR1.smad2/3. p-smad2/3.
smad4.smad7. GAPDH Cell Signaling
Technology TGFB1. smad2. smad3. smad4. smad7.
GAPDH . TNBS
Sigma o 5-ASA (
) o 5-
ASA ( ) Vifor AG
Zweigniederlassung Medichemie Ettingen.
1.2
1.2.1
0 1
(22+2) C (55+5) % o
\24 h :
(n=20) \TNBS (n=20) .TNBS+5-ASA
(n=20) .TNBS+5-ASA (n=20) .
1 5% TNBS 1:1
2.5 mg/mL TNBS  50% ( )
3% 1 mL/kg
1 mL
TNBS  .TNBS+5-ASA TNBS+5-ASA
100 mg/kg
50% 8~10 cm
30 s
SPF
o o 3
TNBS+5-ASA TNBS +5-ASA
100 mg/kg 5-ASA 8
=70 C RNA
=70 C
4%
( 4 pm) o
1.2.2 TNBS
Murthy — °

( disease activity index scores DAI) .,

~
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( colon macroscopic damage index CM—

DI) Wallace JL. T,

S S

( histopathological

score HPS) Lahat G 5
1.2.3 RT-PCR RNA
37 °C 15 min 85 C 5 s
c¢DNA  Mastercycler ep realplex4 PCR
RT-PCR 95 C 1 min
40 95 °C 5s 60 C 30 s« GAPDH
o TGFB1.smad2.smad3.smad4.smad7.GAPDH
1.
1 PCR
TGFB1 5"-GGACTACTACGCCAAAGAAG3”
5-TCAAAAGACAGCCACTCAGG-3”
smad2 5-AAGCCATCACCACTCAGAATTG-3"
5'-CACTGATCTACCGTATTTGCTGT3"
smad3 5-GGTGTGCGGCTCTACTACATT3"
5"-CTGGTCACTGTCTGTCTCCTGT-3"
smad4 5"-AGGTGGCTGGTCGGAAAG-3~
5" TTGGTGGATGTTGGATGGTT3"
smad7 5"-GGTGCTCAAGAAACTCAAGGAG-3”
5"AGTAAGGAGGAGGGGGAGACT3"
GAPDH 5'-CGGAGTCAACGGATTTGGTCGTAT-3"

5" AGCCTTCTCCATGGTGGTGAAGAC3*

1.2.4 Western blot
40 mg SDS-
PAGE 320 mA 90 min 5%
2h 4 C TGFB1.smad2/3. p-smad2/3. smad4.
smad7 2 h
GAPDH o

1.3

H+

(x%s)
SPSS 20.0

LSD~+ P<0.05

2.1 TNBS TNBS
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; TNBS+5-ASA TNBS+5-ASA 5-ASA CMDI TNBS
N +5-ASA TNBS+5-ASA TNBS
5- 5-ASA 5-ASA ( 1C) .
ASA 5-ASA o TNBS
1. 3 TNBS N N .
DAI TNBS +5-
ASA TNBS+5-ASA DAI TNBS + 5-ASA
TNBS ( 1A) . TNBS TNBS+5-ASA
N N N TNBS
i TNBS+5-ASA TNBS TNBS ( 1B);TNBS HPS
+5-ASA TNBS+5-ASA TNBS+
N 5-ASA TNBS 5-ASA
; TNBS . TNBS+5-ASA TNBS+ 5-ASA ( 1D) o
A. DAI ; B. HE ( 100x) ; C. CMDI ;D HPS
* P<0.05 # TNBS P<0.05 & TNBS+5-ASA P<0.05,
1 TNBS
2 g
dayl day2 day3 dayd day5 day6 day7 day8
161.1£8.9  164.4+6.3 167.2+5.1 171.0£3.4 172.4+9.5 178.4+6.9 185.1+5.5 188.1+3.7
TNBS 162.7+7.3 160.0+6.7 154.4+7.6" 155.4+17.2"  151.3+4.7" 144.8+7.1° 138.942.5" 131.5+6.8"
TNBS+5-ASA 165.4+8.9 161.9+10.1 159.7+15.6 159.9+14.3 163.9+15.1 162.8+14.0% 165.6£10.5° %  166.4+17.3" *
TNBS+5-ASA 164.2+4.8  160.3+8.5 158.3+10.8 161.7+8.8 162.8+11.1 163.6+12.1* 167.2+8.2° * 169.8+7.4" #
F 1.18 1.25 4.95 5.74 10.60 27.62 95.37 77.28
P 0.3221 0.2995 0.0036 0.0014 0.0000 0.0000 0.0000 0.0000
* P<0.05 # TNBS P<0.05,
2.2 RT-PCR TNBS 5-ASA  TGFB1 mRNA ( 2A P>
TGFB1. smad2. smad3. smad4. 0.05) ; TNBS smad2 . smad3 smad4 mRNA
smad7 RT-PCR ( 2B~D P<0.05) TNBS+5-
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ASA TNBS+5-ASA smad2.smad3  3.smad4.smad7 Western blot
smad4 mRNA TNBS TNBS TGFB1 smad2/3
+5-ASA TNBS+5-ASA ( 2B ~ : TNBS p-smad2/3  smad4
D P<0.05) ; TNBS smad7 mRNA TNBS+5-ASA TNBS +5-ASA
( 2E P<0.05)  TNBS+5-ASA TNBS TNBS +5-ASA TN-
TNBS+5-ASA TNBS BS+5-ASA ; smad7
( 2E P<0.05) . TNBS 5-ASA 5-
2.3 Western blot TNBS 5- ASA 5-ASA
ASA TGFB1.smad2/3. p-smad2/ 5-ASA ( 3. 3),
* P<0.05 # TNBS P<0.05 & TNBS+5-ASA P<0.05.
2 TNBS 5-ASA TGFB1.smad2.smad3.smad4.smad7 mRNA
3 TNBS 5-ASA TGFB1.smad2/3.p-smad2/3.smad4.smad7
TGFB1 smad2/3 p-smad2/3 smad4 smad7
0.148+0.093 2.633+0.981 1.002+0.092 2.116+0.889 0.738+0.233
TNBS 0.139+0.068 2.750+0.798 0.303+0.167" 0.601+0.734" 3.075+0.841"
TNBS+5-ASA 0.124+0.012 2.459+0.067 1.527+0.872* 1.018+0.336" * 1.368+0.747%
TNBS+5-ASA 0.126+0.066 2.974+1.234 1.342+0.374" 1.315+0.454" 0.681+0.446"¢
F 0.17 0.36 7.46 5.96 19.73
P 0.9133 0.7836 0.0015 0.0045 0.0000
* P<0.05 # TNBS P<0.05 & TNBS+5-ASA P<0.05.
3
o ( ILA.IL2.1L-6.IL-8.
TNF-a.INF-y ) (  IL4.IL-

10.1L13.TGFp )

9
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I: ; 2: TNBS ; 3. TNBS+5-ASA s 4: TNBS+5-ASA TBR I TBR I smad2
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