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Immunomodulatory effects of non-digestible polysaccharides- a focus on their
relationships to luminal environments and gut permeability
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Relationships between immune parameters and the environmental factors were
examined in the cecum of rats fed the diet containing fructooligosaccharides. Mucosal inflammation
was involved in the IgA secretion promoting effect observed in the early stage ofingestion of the
semi-purified diet containing fructooligosaccharides, and the mucin layer was disrupted in the
cecum. On the other hand, these series of responses were all canceled during long-term intake and
non-purified feed intake. In addition, a series of responses was considered to be induced by changes

in the intestinal environment such as the accumulation of lactic acid and the accompanying drastic
pH decrease.
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Figure 1 Cecal content IgA concentrations (A), number of IgA plasma
cells in the cecal lamina propria (B), and amounts of pIgR protein in the
cecum (C) and ileal mucosa (D) in male Wistar rats fed the FFP diet or
a diet containing 60 g of FOS /kgfor 7d.

Values aremeans = SEMs. n = 14 (IgA). n =6 (IgA plasma cells) orn
=4 (plgR). *Different from FFP. P<0.05.
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Figure 3 Cecal [gA concentrations (A), urinary Cr-EDTA excretion (B).
bacterial translocation into MLNs (C), and MPO activity in the cecal
tissue (D) of male Wistar rats fed the FFP diet or a diet containing 60 g of
FOS kg for Tdor 56d.

Values are means = SEMs, n = 6. *Different from control at that time,
P=0.05. A split-plot design ANOVA was used to assess the effects of diet,
time of exposure, and interactions between diet and time. Values without a
common superscript letter differ, P < 0.05. CFU, colony forming units;
MLN, mesenteric lymphonode; MPO, myeloperoxidase; ND, not detected.
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Figure 2 Mucosal expression of mRINAs for pIgR
and various cytokines in the cecum in male Wistar
rats fed the control diet or a diet containing 60 g of
FOS kg for 7 or 56 d.

Values are means = SEMSs, n = 6. *Different from
control at that time. P<0.05. A split-plot design
ANOVA was used to assess the effects of diet, time
of exposure, and interactions between diet and time._
Walues without a common superscript letter differ. P
=< 0.05.
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Figure 4 Cecum thin sections stained with Alcian blue (A. D): FISH that
enable visualization of bacteria (red-purple) in combination with staining
for Muc2 (green) (B); and cryo-thin sections stained with toluidine blue
(C) prepared from rats fed the FFP or a diet containing 60 g of FOS /kg for
7 or 56 d (Expt. 3).

Photos in A. B. and C show the tissues from rats fed the respective diets
for 7 d. and photos in D show the tissues from rats fed the respective diets
for 56 d. Black (A, C. D) and white (B) arrows indicate the nmcus layer.
Magnification, > 100.
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Figure 5. Rarefaction curves (oi-diversity curves) and principal
coordinate analysis plot based on weighted UniFrac (-diversity) of the
cecal contents in male Wistar rats fed the control diet or 60 g of FOS/ kg
diet for 7 or 56 d.Values are means = SEMs, »n = 6. A two-way repeated
measures ANOVA was used to assess the effects of FOS, diet, time of
exposure, and interactions between them (ol-diversity curves). ANOSIM
was used to detect statistical significances between microbial
compositions in different dietary groups (p-diversity).
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Figure 10. Rarefaction curves (oi-diversity curves) (A). principal coordinate analysis plot based on weighted UniFrac (B-
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