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ABSTRACT

The aim of this review is to summarise the available literature on the effects of consuming raw,
red meat diets on the gastrointestinal microbiome of the cat and dog. In recent years, feeding
raw meat diets to cats and dogs has increased, in part associated with trends in human
nutrition for “natural” and “species-appropriate” diets. These diets range from home-
prepared unprocessed, nutritionally incomplete diets to complete and balanced diets with
sterilisation steps in their manufacturing process. Feeding some formats of raw meat diets
has been associated with nutritional inadequacies and zoonotic transfer of pathogens. The
feeding of raw meat diets has been shown to alter the gastrointestinal microbiome of the
cat and dog, increasing the relative abundances of bacteria associated with protein and fat
utilisation, including members of the genera Fusobacterium and Clostridium. While in
humans, these genera are more commonly known for members that are associated with
disease, they are a diverse group that also contains harmless commensals that are a normal
component of the gastrointestinal microbiota. Moreover, members of these genera are
known to produce butyrate from protein and amino acid fermentation and contribute to
intestinal homeostasis in raw meat-fed dogs and cats. Currently, only a limited number of
studies have examined the impacts of raw meat diets on the cat and dog microbiota, with
many of these being descriptive. Additional controlled and systems-based studies are
required to functionally characterise the roles of key microbial groups in the metabolism of
raw meat diets, and determine their impacts on the health and nutrition of the host.
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Introduction

Due to its role in host health and nutrition, there is
increasing interest in the gastrointestinal microbiome
of mammalian species, including the cat and dog.
Diet is one of the major drivers of the composition
and function of the microbiome (Alessandri et al.
2020). Studies investigating the associations between
diet, disease, and the gastrointestinal microbiome in
the domestic cat (Suchodolski et al. 2015; Pallotto
et al. 2018; Summers et al. 2019) and dog (Suchodolski
et al. 2012; Honneffer et al. 2014; Guard et al. 2015)
have been undertaken. However, our understanding
of the consequences of these changes in microbial
composition is limited.

The feeding of minimally processed diets, high in
animal protein and fat, has increased in recent years
(Davies et al. 2019; Stogdale 2019). As noted in Stog-
dale (2019), raw meat diets encompass a wide variety
of dietary formats ranging from incomplete, unpro-
cessed (i.e. no sterilisation steps) to complete and
balanced diets including sterilisation steps. The
purpose of this review is to outline current knowledge

relating to the impacts of feeding raw meat diets on
the microbiome of the cat and dog.

Nutritional requirements of the domestic
cat and dog

The domestic cat is an obligate carnivore and, there-
fore, derives energy from animal protein consump-
tion. Analysis of highly conserved regions of
Felidae genomes and assessment of orthologous
genes for dietary adaption has revealed a loss of
gene families in the starch and sucrose metabolism
pathways (Kim et al. 2016), reflecting their carnivor-
ous nature. In contrast, dogs are classed as faculta-
tive carnivores and are often regarded nutritionally
as omnivores as they consume and utilise both
plant and animal material (Pilla and Suchodolski
2019). Through their domestication, dogs have
retained many ancestral traits, although adaptations
to diets with a higher carbohydrate content in con-
junction with human civilisation have been observed
(Axelsson et al. 2013).
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LIVER
«  Glucokinase activity downregulated
Pyruvate carboxylase upregulated

Arginine requirement due to high activity of cytosolic arginase in the liver, and low activity of two

enzymes in the citrulline pathway

Require niacin due to high picolinic carboxylase activity limiting endogenous production

Cannot synthesise arachidonic acid due to lack of A6-desaturase activity
Require vitamin A as they cannot synthesise it from B-carotene.

MOUTH
Extremely low salivary amylase
activity
No sweet receptors

STOMACH
dioxygenase and cysteine sulphuric acid decarboxylase
No gastric lipase activity

Low pH: 1-2

Taurine requirement due to low activity of enzymes cysteine

COLON
Short colon (0.6 m, compared to small
intestine; 3.9m)
Site of microbial fermentation

SMALL INTESTINE
Primary site of digestion
and absorption

SKIN
« Require vitamin D due to high
7dehydrocholesterol (DHC) reductase
action, limiting the synthesis of 7-DHC
and quently the amount availabl
for conversion to vitamin D

PANCREAS
Low amylase and maltase activity

Figure 1. Metabolic and physiological characteristics specific to the domestic cat (from McGeachin and Akin 1979; Kienzle 1993;
Pawlosky et al. 1994; Knospe and Plendl 1997; Washizu et al. 1999; Brosey et al. 2000; Schweigert et al. 2002; Li et al. 2005; Hiskett

et al. 2009).

Cats and dogs obtain the essential nutrients that
cannot be endogenously synthesised from animal pro-
teins and fats (Figures 1 and 2). For example, cats do
not endogenously synthesise niacin (Catak 2019), but
animal tissues such as liver and muscle provide high
levels of dietary niacin. Such dependencies may
explain the high drive to consume protein and fat in
both the cat and dog. Studies have shown that when
cats are given free access to diets with different macro-
nutrient profiles they will select a diet with a macronu-
trient profile of 48-53% protein, 36-41% fat, and 11%
carbohydrate (on a total energy intake per

LIVER
Ability to utilise ketone bodies during fasting
+  Glucokinase activity for glucose metabolism

MOUTH
Extremely low salivary
amylase activity
Incisors for holding prey

STOMACH
Presence of gastric lipase

infrequent meals

Extends to accommodate a

macronutrient basis) (Hewson-Hughes et al. 2013a;
Salaun et al. 2017). Similarly, dogs select a diet of 30-
45% protein, 51-63% fat and 4-7% carbohydrate
(Hewson-Hughes et al. 2013b; Roberts et al. 2018).
The way cats and dogs have been fed has drastically
changed over the last 60 years with the modernisation
and globalisation of the pet food industry (see Guy
2016). Typically, pet foods are sold in various formats,
although extruded/kibble and cans/pouches predomi-
nate. Kibble diets typically contain a large amount of
carbohydrate (>35% DM), while canned diets contain
<5% carbohydrate on a DM basis (Davies et al. 2017).

SMALL INTESTINE
« Increased ability to digest glycogen
and starch and uptake glucose

KIDNEYS

{ '\ Able to excrete vitamin Aand retinyl
’4"_ esters via urine, preventing
“' hypenvitaminosis A

SKIN
« Require vitamin D due to high 7-
dehydrocholesterol (DHC) reductase action,
limiting the synthesis of 7-DHC and
consequently the amount available for
conversion tovitamin D

Figure 2. Metabolic and physiological characteristics specific to the domestic dog (from de Bruijne and van den Brom 1986; Car-
riere et al. 1992; How et al. 1994; Raila et al. 2000; Bosch et al. 2015).



Recently, minimally processed, or raw, high animal
protein (meat) diets have become increasingly
popular (see recent review by Davies et al. 2019), mir-
roring trends in human nutrition (e.g. “Paleo” diets and
intuitive eating) and have resulted in demand for less
processed, more “natural” pet foods that reflect the
animals’ carnivorous nature. These pet foods are typi-
cally sold in raw (fresh or frozen), air- or freeze-dried
formats (Stogdale 2019). These high meat diets are
typically high in crude protein (>50% DM) and
contain moderate-high levels of crude fat (20-25%
DM) with minimal carbohydrate content. From a nutri-
tional adequacy perspective (according to the Ameri-
can Association of Feed Control Officials (AAFCO
2020) or the European Pet Food Industry (FEDIAF
2020) guidelines) raw meat diets can range from
incomplete, homemade bone and raw food (BARF)
diets to manufactured complete and balanced diets
(Stogdale 2019).

Nutritional impacts and risks associated
with feeding raw meat diets

Despite the classification of both the cat and dog as
carnivores, there is a shortage of knowledge on the
nutritional impacts on our pets of feeding raw meat
diets. Raw meat diets are known to decrease faecal
output and improve consistency (Bermingham et al.
2017; Butowski et al. 2019), likely seen as beneficial
to pet owners, but the effects on the pet’s general
health has yet to be understood. However, a recent
blinded study has shown that dogs fed raw meat
diets had an improved composite clinical health
score (dental score + otitis score + integument score)
when compared to dogs fed a high quality kibble,
suggesting a “modest improvement in dog health”
(Hiney et al. 2021). The authors also noted an
increased lymphocyte count in the dogs fed raw
meat but were unable to differentiate between inflam-
matory or anti-inflammatory functions. However, in a
pilot study, dogs fed a high quality kibble had
changes in gene expression that suggested a pro-
inflammatory response compared to dogs fed a raw
meat diet (Anderson et al. 2018). Certainly, the
impacts of diet on inflammation warrant further
investigation.

Raw meat diets have a higher apparent macronutri-
ent digestibility compared to extruded diets (Berming-
ham et al. 2017; Butowski et al. 2019) and this may
indicate increased bioavailability of the macro and
micronutrients present in the diet. The nutritional
requirements of domestic cats and dogs have primarily
been determined using commercial or experimental,
purified, extruded or canned diets (National Research
Council 2006). Therefore, the highly digestible nature
and the higher nutritional content of raw/minimally
processed diets may indicate that the AAFCO and
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FEDIAF nutrient guidelines for minimally processed
diets may not be appropriate. However, further
research is required to substantiate this hypothesis.

Due to the relatively small body of scientific litera-
ture on the nutritional impacts of feeding raw, high
meat diets to pets, coupled with the wide range of
diets covered in this format, there are concerns regard-
ing their nutritional adequacy (Stockman et al. 2013).
This is especially relevant in the context of home-pre-
pared diets, which may lack the correct balance of
macro- and micro-nutrients required to achieve a com-
plete and balanced diet. For example, Laflamme et al.
(2008) found that only 15% of owners who fed
home-prepared diets used a recipe obtained from a
veterinarian for feeding. More recently, a survey under-
taken by Morelli et al. (2019) identified that only 8% of
respondents relied on veterinarians for formulating the
raw meat-based diets fed to their pets. This may con-
tribute to the high occurrence of vitamin and mineral
deficiencies observed with feeding home-prepared
diets (Remillard 2008; Dillitzer et al. 2011). However,
ensuring the diet is complete and balanced (i.e. adher-
ence to National Research Council (2006), AAFCO or
FEDIAF guidelines), significantly reduces this concern.
Furthermore, the inclusion of veterinary practitioners
in the owner’s decision to feed raw meat diets can
help ensure the safe feeding of these diets, for both
the owners and the pets (Stogdale 2019).

Risks associated with the feeding of raw meat diets
include pathogenic contamination of the diet, which
has been reviewed recently (Davies et al. 2019).
Briefly, various species of bacteria such as Salmonella
spp. (Finley et al. 2006), Campylobacter spp. and Escher-
ichia coli (NUesch-Inderbinen et al. 2019) as well as the
parasites Toxoplasma gondii and Sarcocystis spp. pose
a potential zoonotic risk to humans (van Bree et al.
2018). While clinical signs of pathogenicity from
these organisms have been reported in pets consum-
ing raw diets (Fauth et al. 2015; Jones et al. 2019; O'Hal-
loran et al. 2020), some pets may shed pathogens with
no clinical symptoms (Finley et al. 2007) suggesting
that pets may act as carriers and pose zoonotic risks
to their owners (Baede et al. 2017).

There is a scarcity of knowledge as to the risks
associated with consuming raw meat diets. For
example, on the American Veterinary Medical Associ-
ation website (AVMA 2020), of the 29 commercial pet
food recalls issued to November 2020, three were
recalled due to microbial contamination, and one of
those was a kibbled product. In fact, most of the
recalls issued were due to the presence of aflatoxin, a
mould toxin associated with grain (Bischoff and Rum-
beiha 2018). Nonetheless, the shedding of pathogenic
bacteria in dogs fed raw, red meat appears to occur to
a greater extent than dogs fed a kibbled diet (Olkkola
et al. 2015; Runesvard et al. 2020). The levels of patho-
gens in faeces that can be directly attributed to dietary
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contamination are of interest due to other feeding (e.g.
scavenging, coprophagia, etc) and grooming beha-
viours that occur in dogs and cats. However, Mycobac-
terium bovis infection in cats was linked to a
contaminated raw venison pet food and it was sus-
pected that this was the cause of latent tuberculosis
infection in five people related to the outbreak (O’Hal-
loran et al. 2020). A recent study showed that 0.2% of
households (n=16,475) who feed raw pet food
reported transmission of pathogens from pets to
humans (Anturaniemi et al. 2019). Therefore, it
appears further research is required to quantify the
extent of zoonotic transfer of pathogens from pets to
their owners. Moreover, there is a need for increased
education on the appropriate hygiene practises for
the handling of pets and their food in relation to zoo-
noses, especially given less than 33% of pet owners
wash their hands after handling their pets (Thomas
and Feng 2020).

Raw pet foods and the gut microbiome

The dog and cat gastrointestinal tract harbour
complex and diverse communities of microorganisms,
where the microbes that reside in the intestines are
commonly referred to as the gut microbiota. These
microbes are natural symbionts that have co-evolved
with their hosts and can influence host health and
wellbeing. The microbiota contributes to host nutrition
as they are able to synthesise vitamins, protect against
pathogenic organisms, provide energy substrates for
gut epithelial cells, and contribute to gut metabolic
and immune homeostasis (see Flint et al. 2012 for
review).

Studies of gut microorganisms have traditionally
been challenging as many of these are strictly
anaerobic, which hampers their isolation and charac-
terisation using standard microbiology methods.
Moreover, many gut microbes are “as-yet-uncul-
tured.” However, recent efforts to bring diverse
microbial groups from the human gut into cultivation
have been successful through high-scale cultivation
efforts that employ multiple culture conditions in par-
allel in an attempt to meet specific growth require-
ments for diverse microbial groups (Lagier et al.
2018; Diakite et al. 2020). The advent of high-
throughput DNA sequencing technologies (such as
16S rRNA amplicon and whole metagenome
shotgun sequencing) have greatly accelerated
culture-independent investigations of the gut micro-
biota. Typically, DNA is extracted directly from
faecal samples, sequenced, then reads are aligned
to reference databases and microbial taxonomy and
predicted functions assigned. Such studies have pro-
vided important insights into “who is there” and
“what are they doing” with regard to gut microbiota
composition and function.

The dominant bacterial groups present in the dog
and cat microbiota at the phylum level are generally
the Firmicutes, Bacteroidetes, and Fusobacteria, fol-
lowed by the Proteobacteria and Actinobacteria
(Garcia-Mazcorro and Minamoto 2013; Moon et al.
2018) and members of these have been shown to rep-
resent a commonly found “core microbiota” in gut
environments (Alessandri et al. 2019). In healthy
animals, host diet is a major driver of microbiome com-
position and function. A growing number of studies
have begun to provide new insights into the
influence of raw meat-based diets on the composition
of the gut microbiota, of the cat (Kerr et al. 2014;
Butowski et al. 2019) and dog (Beloshapka et al.
2013; Bermingham et al. 2017; Alessandri et al. 2019)
and its impact on the host. However, within these
studies, there are inconsistencies in the characteris-
ation of the diets consumed in terms of macronutrients
(i.e. crude protein ranging from 25 to 74% DM) or
dietary format (e.g. BARF). Similarly, much of the litera-
ture is presently descriptive and has characterised
microbiota composition independent to, or in the
absence of, host physiological data which could
provide insights into the implication of the changes.
Faecal samples, which can be collected non-invasively,
are typically used and widely accepted as a proxy for
assessing the colonic microbiota composition;
however, they are not entirely representative of the
colonic microbiome. Microbial functions are also gen-
erally interpreted in the context of model omnivore
microbiota (e.g. from human and rodent) derived
data. Together, these approaches have limited the
ability to determine the relationships and impacts of
dietary macronutrients on the microbiome compo-
sition (see review by Pilla and Suchodolski 2019).

Microbiome diversity

The diversity of microbes in complex communities is
commonly reported in the literature. Different
metrics of diversity can be employed to take into
account the number of species present, their relative
abundances and their relatedness to each other.
Alpha diversity refers to the richness and evenness of
microbial taxa (e.g. genera, species, operational taxo-
nomic units) within a given sample, commonly using
the Shannon, Simpson’s or Chaol index. In contrast,
beta diversity measures similarities between samples
(e.g. Euclidean distance or Bray—Curtis dissimilarity).

It is commonly thought that greater gut microbiota
alpha diversity is associated with greater functional
resilience (through redundancies in functional groups
of microbes), whilst lower diversities are thought to
be inferior, largely due to their associations with dys-
biosis, a term which is generally used to describe an
imbalance in the gut microbial community compo-
sition that is associated with disease states. However,



many factors contribute to diversity (including diet,
body mass, and gut morphology), and interpretation
of the drivers and consequences of diversity are par-
ticularly complex for microbial ecosystems (Reese
and Dunn 2018). In fact, some of the most beneficial
host-microbiota relationships exhibit exceedingly low
diversity as a result of co-evolution between the host
and its microbiota (Pacheco et al. 2015). For example,
the faecal microbiota diversity of breast-fed infants is
lower than that of formula-fed infants (Ma et al.
2020) and is underpinned by a specialist community
dominated by beneficial Bifidobacterium sp. which
can utilise milk oligosaccharides and protect the
infant from gastrointestinal disease. Microbial diversity
may reflect the type (and complexity) of dietary nutri-
ents consumed by the host and that subsequently
become available for bacterial fermentation in the
gut. For example, most obligate carnivores have an
inherently lower microbial diversity than omnivores
and herbivores, as they are monogastric and
consume a diet based on only a relatively narrow
range of prey species which requires a select commu-
nity of microbes (Reese and Dunn 2018).

Studies in healthy dogs have shown that raw meat-
based diets have variously resulted in no difference
(Schmidt et al. 2018), greater (Kim et al. 2017; Sandri
et al. 2017), or reduced (Bermingham et al. 2017; Ales-
sandri et al. 2019) gut microbial diversity to those from
commercial diets to which they were compared. The
apparent inconsistencies in microbial diversity
between these different studies likely reflect finer
differences in the compositions of the diets used.
However, differences in alpha diversity metrics, which
may be based on community richness, evenness or
both, may also contribute to the differing outcomes
reported, as may the relatively small sample sizes
used in many of the studies. In a comprehensive
study, which included 169 dogs of various breeds
and six wolves consuming a wide range of diets, Ales-
sandri et al. (2019) reported that the microbial diversity
of those fed BARF diets was significantly lower than
those fed commercial diets containing high pro-
portions of fibre and carbohydrate. Increased pro-
portions of vegetables in the diet are likely to
contribute to higher microbial diversity as plant-
based fibres are complex polysaccharides that are gen-
erally fermented by a consortium of microbes in the
colon. In some studies, the raw meat-based diets con-
tained a considerable amount of vegetable matter
(Kim et al. 2017) or added flours and fibre (Sandri
et al. 2017), which likely contributed to the greater
diversity observed on the raw dietary treatments.

Few studies have examined the microbiota of cats
fed raw meat diets. In a study comparing kibble, raw
meat, and raw meat and fibre diets, a trend towards
greater gut microbial diversity in the raw meat com-
pared to the kibble-fed cats was observed (Butowski
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et al. 2019). The raw meat diet in this study contained
a range of animal products including muscle, various
offals and bone (Butowski et al. 2019), that are likely
to have contributed to the higher diversity of gut
microbiota observed in the raw meat-fed cats.
However, to date the relationship between the taxo-
nomic diversity of the microbiota and the diversity of
their functional potential has not been examined.

Microbiota composition

The composition of the gut microbiota from dogs and
cats fed raw meat-based diets is distinct from those fed
kibble diets. In our previous studies where raw diets
containing only animal products (supplemented with
vitamins and minerals) were compared to commercial
kibble diets, the faecal microbiota of dogs fed the raw
meat diet were dominated by Peptostreptococcus spp.,
Fusobacterium spp., Blautia spp., Clostridium spp. and
Lactobacillus spp., which together comprised nearly
55% of the total sequence reads on average (Berming-
ham et al. 2017). This contrasted with the dominant
microbial taxa from the kibble-fed dogs, where Peptos-
treptococcus spp., Bacteroides spp., Prevotella spp., Fae-
calibacterium spp. and Blautia spp., comprised nearly
60% of sequence reads (Bermingham et al. 2017).
Many of these groups are able to utilise dietary
glycans and are associated with fibre and carbohydrate
utilisation. Significant enrichment of Fusobacterium
spp. and Clostridium spp. from feeding the raw meat
diet was also observed in the cat, where the microbiota
was dominated by Clostridium spp., and unclassified
members of Peptostreptococcaceae, Fusobacterium,
Prevotellaceae and Clostridiales (comprising nearly
70% of the total 16S rRNA gene sequence reads on
average) (Butowski et al. 2019). Fusobacterium (165
rRNA) and Clostridium (16S rRNA and quantitative
PCR) were also the two most discriminatory genera
in faecal samples of dogs fed BARF and commercial
canned and kibbled diets (Schmidt et al. 2018), the
most relatively abundant genera in dogs fed raw
beef and raw chicken diets (Beloshapka et al. 2013),
and dogs fed a raw-beef based diet compared to a
commercial kibbled diet (Sandri et al. 2017). In the
cat, Fusobacterium spp. and Clostridium spp. appeared
to have greater relative abundances when fed raw
whole chicks than an extruded chicken diet (Kerr
et al. 2014). Overall, Fusobacterium spp. and Clostridium
spp. appear to be very strongly associated with
feeding raw meat-based diets to cats and dogs.
Fusobacterium spp. and Clostridium spp. are perhaps
more widely known for their pathogenicity in humans,
where Fusobacterium nucleatum is one of the most
studied organisms implicated in periodontal disease
(Signat et al., 2011), and more recently has been ident-
ified as a facilitator of colorectal cancer (Rubinstein
et al., 2019). The genus Clostridium also contains a
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number of pathogenic strains, such as C. difficile and
C. perfringens, which have been associated with
severe enteric disease in dogs (Schlegel et al. 2012;
Andrés-Lasheras et al. 2018). In cats, both of these Clos-
tridium species are commonly observed in faeces,
however, unlike dogs, there is, as yet, no association
between C. perfringens enterotoxins and enteric
disease (Sabshin et al. 2012).

The genera Fusobacterium and Clostridium also
contain harmless commensals that are normal com-
ponents of the gastrointestinal microbiota (Citron
2002; Cruz-Morales et al. 2019). Fusobacterium was
found to be the most abundant bacterial genus (25%
average relative abundance) across the 175 healthy
dogs’ faeces and wolves’ scats (independent of diet),
making it an important member of the canine core
gut microbiota (Alessandri et al. 2019). Given its abun-
dance and prevalence in the dog and wolf, it has been
suggested that there has been extensive co-evolution
between Fusobacterium spp. and the canine gastroin-
testinal environment (Alessandri et al. 2019). Clostri-
dium spp. was present in over 99% of samples in the
same study and is also part of the core microbiota
(Alessandri et al. 2019). We have found that relative
abundances of Clostridiaceae and Fusobacteriaceae in
the dog were positively correlated with protein digest-
ibility and dietary crude protein concentration and
strongly negatively correlated with dietary carbo-
hydrate content (Bermingham et al. 2017). Members
of the Clostridium genus are widely known for their
roles in protein metabolism and amino acid fermenta-
tion in the gut (Oliphant and Allen-Vercoe 2019), a
feature shared with Fusobacterium spp. for which
amino acids are important carbon and energy
sources (Bakken et al. 1989; Ramezani et al. 1999).
Moreover, members of each genus are known to
produce butyrate from protein and amino acid fermen-
tation (Potrykus et al. 2007; Vital et al. 2015). Thus, they
may be major suppliers of energy to the gut epi-
thelium, contributing to gut homeostasis in raw
meat-fed dogs and cats. These functions, together
with their high relative abundances, suggest that Fuso-
bacterium spp. and Clostridium spp. play key roles in
protein utilisation in healthy dogs and cats fed raw
meat diets. Additionally, C. hiranonis is also responsible
for the conversion of bile acids in dogs (Ziese and
Suchodolski 2021).

Many of the dominant gut microbial taxa in the dog
and cat cannot be classified to known genera or
species by 16S rRNA gene sequences and have not
been isolated and characterised (Bermingham et al.
2017; Alessandri et al. 2019; Butowski et al. 2019).
This suggests that they differ from the main character-
ised and classified reference species in databases that
are typical of those of human origin. Moreover, it has
been shown that general microbiome functions, such
as butyrate production, can be performed by

different functional guilds of microbes in a diet-depen-
dent manner (Vital et al. 2015). Thus, it cannot be
assumed that the functions of microbes are conserved
between the dog and cat and humans, despite appar-
ent taxonomic similarities. Therefore, much work is
required to isolate and characterise dog- and cat-
derived gut microbes to determine differences in
their functional capacity and impact on host health
compared to current human-derived references.

Metabolic function of the microbiome

The functions of gut microbiota of cats and dogs when
feeding raw diets are poorly understood. Initial insights
into the metabolic functions of gut microbiota from a
single dog fed an unspecified BARF diet, compared to
one fed an unspecified commercial diet high in carbo-
hydrate content, were generated through metagen-
ome shotgun sequencing of faecal DNA (Alessandri
et al. 2019). Consistent with the greater intake of veg-
etable-based carbohydrates and fibre in the unspe-
cified commercial diet, the faecal microbiota from
the dog on this diet had a greater abundance of
genes classified as glycosyl hydrolase genes involved
in the degradation of complex plant polysaccharides.
In contrast, the dog fed the unspecified BARF diet
had a greater abundance of genes involved in amino
acid degradation and fatty acid and lipid degradation.
These data support the view that diets high in animal
protein and fats promote microbial communities
enriched for functions that contribute to amino acid
and lipid degradation (Alessandri et al. 2019).
However, additional studies are required to gain
more detailed insights into the microbiome function.

Conclusions

Several major themes arise from the literature sur-
rounding the impacts of feeding raw meat diets to
cats and dogs. Firstly, the lack of standardisation of
what “raw-feeding” is (diets can vary from incomplete,
unprocessed to balanced and processed) impairs the
interpretation of the microbial and nutritional effects
of these diets. The nutritional and zoonotic risks associ-
ated with incomplete, unprocessed diets (both with
nutritional adequacy and zoonotic transfer of patho-
gens) are perceived to be higher compared to com-
mercial, processed diets; however, there is a lack of
published information to support this. Secondly,
although studies have shown that raw meat diets
promote gut microbial communities dominated by
Fusobacterium spp. and Clostridium spp., the metabolic
and physiological impacts of these bacterial strains on
the host are unclear. In this vein, microbiome data
have generally been interpreted in the context of
omnivore-derived references, which may not be appli-
cable to the carnivore microbiome. Moreover, most



studies provide little dietary information (macro- and
micro-nutrient composition) or data on physiological
impacts (e.g. faecal metabolites, faecal health score)
to allow deeper conclusions into the consequences
of these diets on the carnivore host. Thus, there is
still significant scope to better understand the inter-
actions between raw meat diets, cats and dogs and
their gastrointestinal microbiota to promote better
nutrition in carnivorous companion animals.
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