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REDUCING EFFECT OF DIETARY a-LINKED
GALACTO-OLIGOSACCHARIDE ON
INFLAMMATORY CELL MIGARATION
IN ALLERGIC PERITONITIS OF MICE
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The concept and use of prebiotics, such as indigestible oligosaccharides, are growing
worldwide, mainly because they beneficially affect host by selectively stimulating the growth
and/or activity of one or a limited number of intestinal bacteria, particularly lactic acid
bacteria. Increasing evidence has shown health effects of indigestible oligosaccharide
consumption on preventing and treating allergic diseases. We previously showed that
dietary a-linked galacto-oligosaccharide (a-GOS) reduced the airway infiltration of
leukocytes in allergic asthma model of Brown Norway rats. In the present study, we have
placed attention on leukocyte recruitment because it is a central feature in several allergic
diseases. Chemokines play major roles in guiding different inflammatory cells to allergic
loci and also activating the effector cells in allergic reaction. The present study therefore
aimed to investigate the effects of a-GOS on leukocyte migration in ovalbumin
(OVA)-induced allergic peritonitis model of BALB/c mice as well as on chemokine

expression and production. To this end, we conducted three studies as follows:

Study 1. Dietary a-GOS suppresses OVA-induced allergic peritonitis in BALB/c mice.

This study was performed to determine the effects of a-GOS on leukocyte migration
in vivo and ex vivo. All the mice were s.c. immunized with OVA on days 0 and 7.
Thereafter, the mice were i.p. injected with OVA to induce allergic peritonitis on day 14.
The mice were given a 14-d feeding of the synthetic diet as a control diet (CON), the diet
supplemented with a-GOS (GOS), or a 1-d feeding of the GOS diet. On day 15, all the mice
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were euthanized, and the number of peritoneal exudate cells (PECs) recovered from peritoneal
lavage fluid (PLF) was counted, and ex vivo migration of PECs and peripheral blood
leucocytes (PBLs) isolated from blood of the untreated mice toward PLF was performed.
We found that total number of PECs was significantly lower in the mice fed the GOS diet
than those fed the CON diet and those fed the GOS diet for 1 d. PLF from mice fed the GOS
diet not only had less potency to attract PECs and PBLs ex vivo, but also had lower
concentrations of monocyte chemoattractant protein-1 (MCP-1) and eotaxin. Preincubation
of the cells with a-GOS did not affect cell migration toward PLF. Here we propose that
dietary a-GOS reduces cell infiltration in allergic peritonitis by reducing antigen-induced
elicitation of MCP-1 and eotaxin in mice.

Study IL. Role of MCP-1 in reduction of OVA-induced allergic peritonitis by dietary a-GOS
in BALB/c mice.

In this study, we determined the effects of a-GOS on leukocyte migration in mouse
model of thioglycolate (TGC)-induced peritonitis, a well-studied model of acute inflammation,
in juxtaposition with OVA-induced allergic peritonitis. The mice were left untreated or
twice immunized with OVA on days 0 and 7. The mice from both groups were fed the CON
or the GOS diets for 14 d. On day 14, the untreated mice were i.p. injected with TGC,
whereas the immunized mice were i.p. injected with OVA. On day 15, PECs were counted,
and chemokine gene expression in PECs was quantified by real-time PCR. Dietary a-GOS
reduced leukocyte recruitment in OVA-challenged mice, but not TGC-injected mice.
Moreover, dietary a-GOS reduced MCP-1 mRNA levels in OVA-challenged mice. Thus,
the anti-allergic effects of a-GOS on leukocyte migration are associated with the reduced

MCP-1 gene expression.

Study II1. Dietary a-GOS alters composition of intestinal microbiota in BALB/c mice.

In this study, intestinal bacterial population in mice were profiled by denaturing
gradient gel electrophoresis (DGGE) of the PCR-amplified bacterial 16S rRNA. The cluster
analysis of DGGE band profiles showed that the band profiles of fecal and cecal bacteria were
divided into two large clusters of the mice fed the GOS diet and those fed the CON diet.
Therefore, a-GOS influences the intestinal microbiota composition.

In conclusion, we provide evidence that dietary a-GOS has anti-allergic effects by
reducing leukocyte infiltration. The effects of a-GOS are associated with the reduced MCP-1
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expression and release. Further studies will be needed to clarify the link between reduction of
leukocyte infiltration and changes in intestinal microbiota by dietary a-GOS.
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