GOS for improved gut heaths in cats & dogs
By Dr Neville M Fish

In recent years, we have learnt that almost everything we and our pets eat has an effect on the
microbes in the gastrointestinal tract, the gut microbiota, which in turn have an effect on
health and wellbeing. Gut health and the importance of increasing the “good” microflora is a
significant trend in the food industry which is also being applied to the pet food industry.
Galacto-oligosaccharides (GOS) is a proven food ingredient that has a “prebiotic” effect both
adapting and stimulating the gut microbiota to create good gut health in the way nature
intended. GOS has an established function in human infant and adult nutrition, and it is being
shown that this function applies also to companion animals and other species.

Gut health

The relationships and bonds that are shared between companion animals and humans transcend the
physical, emotional and psychological interactions as, for example, dog owners share more
microbiota with their own dogs (Coelho et al., 2018) than with other dogs, albeit with the effect being
greatest on the skin microbiota (Song et al., 2013).

Dogs and cats have evolved as carnivores, have a relatively simple gastrointestinal tract (GIT)
compared to humans and do not rely on microbial fermentation for energy (although butyrate from
fibre fermentation is an energy source for intestinal epithelial cells). balance, faecal microbial
phylogeny and functional capacity of the canine and feline gut are similar to those of the human gut.
In addition, dietary intake, including the intake of prebiotics, may modulate the composition, activity
and stability of the microbiota as it does in humans (Deng et al., 2015).

Whilst the “natural” diets of companion animals differ from those of humans, they can suffer from
diseases for which microbiota associations have been demonstrated in humans. In addition to allergic
responses and periodontal diseases these include: obesity, diabetes, cardiovascular diseases and
digestive disorders such as diarrhoea and inflammatory bowel disease in dogs (Suchodolski et al.,
2012). The influence of diet and fibre on kittens and cats has been demonstrated in different studies
(Deusch et al., 2014; Deusch et al., 2015; Hooda et al., 2013; Barry et al., 2012). In early studies
(Hussein et al., 1999) it was shown that the inclusion of prebiotics in pet foods helped combat the
effect of colonic fermentation of protein to putrefactive components which leads to: strong faecal
odours, increased numbers of pathogens (e.g. Clostridium perfringens) and possible colorectal cancer
problems. Fermentation of prebiotics increased the numbers of bifidobacteria and lactobacilli, and the
production of SCFAs, decreased gut pH, pathogen numbers and faecal odours. The efficacy of
prebiotics, or probiotics, in combating pet oral malodour due to volatile sulphur compounds is less
clear. However, as with the gastrointestinal microbiome (Barko et al., 2018), progress is being made
in the identification of , and ascribing function to the oral bacteria (Nakano et al., 2018).

What are galacto-oligosaccharides?

A prebiotic has been defined as “a substrate that is selectively utilized by host micro-organisms
conferring a health benefit” (Gibson et al., 2017), and typically prebiotics are non-digestible
oligosaccharides. Galacto-oligosaccharides (GOS) are non-digestible, soluble fibres which are
manufactured from lactose by an enzyme catalysed process. In this respect they share some aspects
with milk oligosaccharides from lactating mammal sources, e.g. they are based on a lactose core.

With a typical form of (gal)n-glc galacto-
oligosaccharides may have up to 8 monosaccharide
components. These variations in molecular length
and intramolecular bonds result in a variety of
structures that vary from simple galactosyllactoses,
gt A that are relatively easily fermented, to longer more
UM complex structures that persist to the distal colon.

Galacto-oligosaccharide products contain galactosyllactoses (3'-, 4'- and 6'-galactosyllactose) as the
most common galacto-oligosaccharides; these are present in the colostrum and milk from other
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sources (Newburg et al., 2016). Traditional usage for galacto-oligosaccharides has been in mother’s
milk alternatives as GOS due to the resemblance to oligosaccharides found naturally in breast milk
from humans (HMOs) as well as pets (cats and dogs). In addition, the bifidogenic performance of
galacto-oligosaccharides is similar to that of the oligosaccharides found in human breast milk (HMOs).
For these reason, and because of their safety, stability, and resistance to digestion in the upper
digestive tract, prebiotics such as galacto-oligosaccharides have been used widely in infant formula
over the past two decades, having had their efficacy proven in a number of clinical trials.

Unlike some other oligosaccharide products, galacto-oligosaccharides are stable under a range of
processing conditions including high temperatures and low pH. The stability under these conditions
makes this product suitable for a range of applications including pet food production.

Mode of action for GOS

GOS as an prebiotic ingredients feeds healthy bacteria’s such as bifidobacteria and lactobacilli as well
as supporting growth of Bacteroides and firmicutes leading to a diverse range of short chain fatty
acids. GOS also has an direct effect by interacting with the epithelial cells in the gut wall leading to an
increased integrity of the gut helping to resist inflammatory bowel diseases. GOS in conjunction with
bifidobacteria has also been shown to suppress intestinal allergically inflammations.
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Modes of action and potential beneficial effects of GOS inclusion in the diet

Galacto-oligosaccharides are not digested but are metabolised by, and promote the growth of,
Bifidobacteria (Bouhnik et al., 1997) and Lactobacilli (lto et al., 1990). These health-promoting
bacteria have long been regarded as important components of the intestinal microbiota supporting
intestinal health (Macfarlane and Macfarlane, 2002) through a number of effects, illustrated in figure 1,
including the production of acetic acid and lactic acid which intestinal bacteria such as Bacteroides
spp., Clostridium spp. and other Firmicutes can also utilise and produce other short chain fatty acids
(SCFAs) including butyric and propionic acid (Louis and Flint, 2009; Louis et al., 2010; Bindels et al.,
2015; De Vuyst and Leroy, 2011). The associated benefits of these short chain fatty acids (SCFAs)
are that they can:
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1. serve as a source of energy (den Besten et al., 2013; Suzuki et al., 2008);

2. inhibit potential pathogens by anti-microbial action (Tan et al., 2014; Cherrington et al., 1991);

3. enhance the immune defences of the host (Pratt et al., 1996);

4. improve morphology of the gut mucosa by increasing mucin production (Burger-van Paassen
et al., 2009);

5. inhibit the growth of colonic cancer cells (Gamet et al., 1992)

6. enhance mineral absorption (e.g. calcium or magnesium) in the large intestine (Whisner et al.,

2013)
Galacto-oligosaccharides also have an direct effect by interacting with the epithelial cells in the gut
wall leading to an increased integrity of the gut helping to resist inflammatory bowel diseases. GOS in
conjunction with Bifidobacterium breve has also been shown to suppress suppress food allergy
symptoms through mechanisms that give a reduction in intestinal allergic inflammation.

Latest research from Saputo Dairy UK and IQlI on the impact of galacto-
oligosaccharides on cats and dogs

Saputo Dairy UK and IQI have recently conducted a series of trials in conjunction with Utrecht
University to validate the hypothesis that galacto-oligosaccharides have a beneficial effect on the gut
microbiota and decreases in protein fermentation and the associated metabolites.

In cats an increased amino acid fermentation and better fat digestion was found. In dogs the results of
faecal analysis were consistent with less protein fermentation. An increase in lactic acid in faecal
samples and a tendency towards more acetic acid and butyric acid in the test group were indicative of
more carbohydrate fermentation and the changes in the microbiota - an unclassified Lachnospiraceae
species, anaerobic and likely a butyrate producer, and Bifidobacterium spp., positively responded to
galacto-oligosaccharides in both cats and dogs. These results are consistent with galacto-
oligosaccharide feeding trials in other species.
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IQI's galacto-oligosaccharide product portfolio

IQI's GOS portfolio is branded under the Nutrabiotic®-PET brand name. The portfolio consists of a
range of product with different polymer levels as well as syrup or powder format. All products are
produced from natural food grade raw materials in a sustainable biological process

The recommended dosage rate for pet food is 2 %(w/w) Nutrabiotic® GOS syrup (equivalent to 1
%(w/w) galacto-oligosaccharides) in the pet food.

For more information related to Nutrabiotic®-PET please visit IQl website or contact the IQI team
directly
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