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Effects of dietary fiber intake on development of Payer®s patch in rats

Hino, Shingo

3,000,000

This study aimed to examine the effects of dietary fiber ingestion on
intestinal immune system, development of Peyer®s patch in particular. In rat study, ingestion of
dietary fiber did not affect the number of Peyer®s patch in the small intestine. However, dietary
fiber increased the size of Peyer®s patch in the lower part of small intestine (ileum). Further, our

study revealed that ingestion of dietary fiber up regulated expression level of cytokine such as
IL-17 and IFN-g. These results indicated that dietary fiber affects immune system in the small
intestine.
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'Table. 1 Food intake, body weight gain, small intestinal length, number of payer's patch
and size of peyer's paches in rats fed the control diet or a diet containing 8% wheat bran|
for 7d'

Control 8% WB

Initial body weight, g 95.4+3.6 94.6+2.9
Food intake, g/7d 94.8+2.4 92.6+0.9
Body weight gain, g/7d 51.040.6 51.542.8
Small intestinal length, cm 110.2=41.2 109.4+2.0
Payer's patch number, N 14.7+0.3 14.0+1.7
Upper half

Longitudinal length, mm 0.32+0.02 0.3240.01

Horizontal length, mm 0.22+0.01 0.21+0.01

Longitudinalxhorizontal length, mm? 0.07+0.01 0.070.01
Lower half

Longitudinal length, mm 0.40+0.03 0.4540.02

Horizontal length, mm 0.23+0.01 0.324+0.01*

Longitudinalxhorizontal length, mm 2 0.10+0.01 0.144+0.01*
Duodenum payer's patch

Longitudinal length, mm 0.27+0.02 0.29+0.01

Horizontal length, mm 0.21+0.02 0.19+0.00

Longitudinalxhorizontal length, mm 2 0.06+0.01 0.05+0.00
Mid-jejunum payer's patch

Longitudinal length, mm 0.40+0.06 0.44+0.06

Horizontal length, mm 0.25+0.01 0.31£0.01

Longitudinalxhorizontal length, mm 2 0.10+0.01 0.13+0.02
Mid-ileum payer's patch

Longitudinal length, mm 0.36+0.03 0.31+0.01

Horizontal length, mm 0.23+0.01 0.254+0.03*

Longitudinalxhorizontal length, mm 2 0.08+0.01 0.08+0.01
Terminal ileum payer's patch

Longitudinal length, mm 0.41+0.19 0.52+0.08

Horizontal length, mm 0.20+0.06 0.40+0.01*

Longitudinalxhorizontal length, mm? 0.1120.08 0.2120.03

1 Data are mean + SE, n=6. *Different from the corresponding control, when analyzed

by Student's t -test or Welch's t -test (P < 0.05).
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Table 2 Cytokine expression in the small intestinal mucosa in
rats fed the control diet or a diet containing 8% wheat bran

14d 56d

Control 8% WB Control 8% WB

Jejunum
Ifng 1.0+0.1 1.2+0.6 1.0+0.1 2.4+0.3%*
114 1.0+0.1 1.1+0.4 1.0+0.2 1.0+0.2
117 1.0+0.2 4.7+0.9%* 1.0+0.1 2.24+0.4%*
1110 1.0+0.2 1.1+£0.2 1.0+0.3 1.9+0.4
1113 1.0+0.1 0.9+0.3 1.0+£0.2 2.3+0.5
Tnf 1.0+0.1 0.6+0.1* 1.0+0.1 0.9+0.1
Togfbl 1.0+0.2 0.8+0.2 1.0+0.1 1.3+0.2
Tleum
Ifng 1.0+0.1 1.0+0.2 1.0+£0.2 1.6+0.3*
14 1.0+0.1 0.7+0.2 1.0+0.1 1.3+0.3
1117 1.0+0.3 3.3+0.6* 1.0+0.3 1.6+0.1*
1110 1.0+0.1 1.6+0.3* 1.0+0.1 1.1+0.1
1113 1.0+0.3 0.6+0.1 1.0+0.2 0.7+0.1
Tnf 1.0+0.2 0.8+0.1 1.0+0.1 0.8+0.1
Tofbl 1.0+0.3 0.8+0.1 1.0+0.1 0.9+0.2
Terminal ileum
Ifng 1.0+0.1 1.1+0.4 1.0+0.2 2.3+0.5%
114 1.0+0.2 1.0+0.2 1.0+£0.2 2.1+0.5
117 1.0+0.3 2.0+0.5% 1.0+0.2 3.0+1.3%*
1110 1.0+0.1 1.2+0.2 1.0+0.1 1.0+0.1
1113 1.0+0.5 0.84+0.3 1.0+0.2 1.4+0.4
Tnf 1.0+0.4 0.3+0.1 1.0+0.3 1.9+0.2%*
Tgfbl 1.0+£0.2 1.0+£0.2 1.0+£0.2 1.1+0.1
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Table 3 Cytokine expression in the small intestinal mucosa in
rats fed the control diet or a diet containing 4% Guar gum (GG)
for 14 or 56d.

14d 56d
Control 4% GG Control 4% GG
Jejunum
Ifng 1.0+0.1 2.340.7* 1.0+£0.1a  6.3+2.0*
114 1.0+0.1 0.6+0.1 1.0+0.2 1.0+0.1
117 1.0+0.2a 8.7+3.1%* 1.0+£0.1a = 5.3+2.0*
1110 1.0+0.2 1.5+0.3 1.0+0.3 1.7+0.2
1113 1.0£0.1 0.8+0.2 1.0+0.2 1.7+0.4
Tnf 1.0£0.1a 2.4:+0.9% 1.0£0.1a  6.9+1.5%
Tgfbl 1.0£0.2 0.9+0.1 1.0+0.1 1.3+0.2
Tleum
Ifng 1.0+0.1a 2.3+0.3%* 1.0£0.2a = 3.5+0.9*
114 1.0+0.1 0.6+0.2 1.0+0.1 0.9+0.3
117 1.0+0.3a 2.8+0.7* 1.0£0.3a  4.0+0.9*
1110 1.0+0.1a 2.7+0.7* 1.0+0.1 1.4+0.1
1113 1.0+0.3 1.0+0.2 1.0+0.2 0.9+0.2
nf 1.0+0.2a 3.0£1.0* 1.0+£0.1a = 3.6+0.5*
Tgfbl 1.0+0.3 0.6+0.2 1.0+0.1 1.2+0.1
Terminal ileum
Ifng 1.0+0.1 1.3+0.6 1.0+0.2 3.3+0.7*
114 1.0+0.2 0.8+0.2 1.0+0.2 2.2+0.5
117 1.0+0.3 1.9+0.5%* 1.0+0.2 8.7+1.7*
1110 1.0+0.1 1.2+0.1 1.0+0.1 0.8+0.2
1113 1.0+0.5 0.5+0.2 1.0+0.2 0.9+0.2
nf 1.0+0.4 0.7+0.3 1.0+0.3 3.8+0.7*

Tgfbl 1.0+0.2 1.0+0.2 1.0+0.2 1.840.2%*
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