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[Abstract]    Objective    To investigate the effect of Helicobacter hepaticus (H.h) infection on chronic colitis

induced by dextran sulfate sodium (DSS). Methods    Forty male interleukin (IL)-10-/- mice were randomly

divided into control, H.h, DSS, and H.h + DSS groups. Mice in the H.h group and H.h + DSS group were

infected with H.h by gavage. Five days later, the mice in DSS group and H.h + DSS group received two 7-day

cycles of a 2% DSS drink with a 5-day withdrawal time between them, while the other groups received

sterilized water. At the end of the experiment, all groups of mice were sacrificed and the colon of each mouse

was excised, the colon length was measured, and the colon divided into three parts for histopathological

examination, cytokine mRNA transcription detection, and phosphorylation detection of signal transducer

and activator of transcription 3 (STAT3). Results    The pathological results showed that lymphocytes

infiltration, loss of epithelium, degree of fibrosis, and crypt atrophy were more obvious in the H.h + DSS

group than those in the DSS group. In addition, the transcription levels of the cytokines IL-6 and tumor

necrosis factor-α (TNF-α) were upregulated, while STAT3 was activated. Conclusion    H.h infection can

aggravate DSS-induced chronic colitis in mice.
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Helicobacter hepaticus H.h

[1]

inflammatory bowel disease IBD

IBD
[2]

10 interleukin 10 IL-10 IL-10 /

H.h [3]

dextran sulfate

sodium DSS IBD
[4]

H.h

DSS H.h IBD

H.h DSS

1   

1.1   

IL-10 / B6.129P2-IL10tmlCgn/J

Jackson

S P F [ S Y X K 2 0 1 7 -

0044] 26 2 40%

60% 12 h H.h

H.h ATCC51449

8 0

1.2   

DSS

TRIzol Invitrogen PrimeScript RT

Regent Kit with gDNA Eraser TAKARA

Universal SYBR Green Master Roche

6 interleukin-6 IL-6

α tumor necrosis factor-α TNF-α

PCR

3 signal

transducer and activator of transcription 3 STAT3

STAT3 phosphorylation-STAT3 p-

STAT3 β- β-actin

Cell Signaling Technology

1.3   

5 IL-10 / 4

10 DSS H.h H.h+DSS

H.h H.h+DSS 10 H.h

ATCC51449 0.2 mL 1 109 CFU/

mL 3 1 d

5  d loop

mediated isothermal amplification LAMP

20 H.h [5] H.h

H.h+DSS DSS DSS+H.h

2% DSS 2

7 d 2 5 d

H.h

1.4   

0 . 05 mm

1/3

mRNA

1.5   

4%

2 100%

1 h 60 30 min

5 μm

HE Masson

histological activity index HAI

1

 1  

Table 1  Grading scheme of the histological activity index (HAI) in the colon of mice
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1.6   PCR

R N A c D N A

GAPDH IL-6 TNF-α
3 2 Ct

PCR 95  10 min 95 

15 s 60  30 s 40 72  20 s

P C R G A P D H 5 ' -

CCATCACCATCTTCCAGGAG-3'

5'-CCTGCTTCACCACCTTCTTG-3' IL-6

5'-TAGTCCTTCCTACCCCAATTTCC-3'

5'-TTGGTCCTTAGCCACTCCTTC-3'

TNF-α 5'-AACTAGTGGTGCCA-

GCCGAT-3' 5'-CTTCACAGAGCAA-

TGACTCC-3'

1.7    STAT3

RIPA BCA

10% SDS-

PAGE 5%

1 1 000

β-actin STAT3 p-STAT3

1 10 000 1 h

β-actin

1.8   

Graphpad 7.0

x  s

Two-way ANOVA

P 0.05
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2.1   H.h DSS

DSS DSS+H.h DSS 7 d

DSS

DSS+H.h

DSS DSS DSS+

H. h 2

H.h
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Table 2  Body weight of mice and their colon length in diffrent groups

                                                        (x  s n=10)

                                                                               /mg                                                                          
 /cm

                                                    DSS 7 d             5 d            DSS 7 d

H.h

DSS

H.h+DSS
*P<0 .05 DSS P<0 .05

21.892 1.207

21.962 1.614

21.716 1.472

22.056 0.947

22.870 1.067

23.134 1.204

21.136 0.676*

21.156 0.947*

23.606 1.018

23.767 1.340

21.186 1.194*

19.954 1.415*

24.125 0.941

24.333 1.473

19.650 1.755*

17.809 1.616*

7.494 0.078

7.514 0.053

6.446 0.111*

4.760 0.154*
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 3  

Table 3  The histological activity index (HAI) score of the colon tissues of mice

                                                                                                                                                                                       (x  s n=10)

                                                                                                                              

H.h

DSS

H.h+DSS
*P<0.05 **P<0.01 DSS P<0.05

        0

0.8 0.422*

1.7 0.483*

2.9 0.316**

       0

0.4 0.309

1.7 0.483*

2.8 0.422**

        0

0.5 0.516

2.0 0.667*

3.1 0.316**

       0

0.6 0.516

2.6 0.667*

3.5 0.527**

2.4    H.h DSS

PCR 3A

H.h IL-6 TNF-α
P 0 .05 DSS

A B C D

A B H.h C DSS

D H.h+DSS

100 μm

 2  Masson ( 100)

Figure 2  Masson’s trichrome staining of the colon tissues of mice ( 100)
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Figure 1  Pathological observation of the colon tissues of mice (HE staining, 100)
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 4  IL-6 TNF-ααααα mRNA

 Table 4  Transcriptional levels of IL-6 and TNF-ααααα in the

   colon tissues of mice

                                                (x  s n=10)

                             IL-6                           TNF-α

H.h

DSS

H.h+DSS
*P<0.05 **P<0.01 DSS

P<0 .05 P<0 .01

  1.087 0.180

  5.765 2.304*

24.251 1.644**

32.073 3.307**

  1.044 0.117

  3.737 0.371*

  6.663 0.469**

11.702 0.282**

2.5     H.h DSS STAT3

JAK-STAT3 IL-6 TNF-α
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3   

21 IBD
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IBD [9-12] IBD

DSS H.h

IBD

[13-14]

H.h

IBD[7]

H.h

IL-6 TNF-α
IBD

[15] IL-6
[16] TNF-α

-1

A

B

IL-6 6 TNF-α α STAT3 3 p-STAT3

3 *P<0.05 **P<0.01 10

 3  PCR A B

  Figure 3  Detection of relative molecular expression in the colon tissues of mice by real-time fluorescent quantitative

       PCR (A) and Western blotting (B)
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