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THE INFLUENCE OF A PROBIOTIC PRODUCT WITH BACILLUS SPP.
AND PEDIOCOCCUS ACIDILACTICI ON HEALTHY DOGS' DIGESTIBILITY
INFLUENTA UNUI PRODUS PROBIOTIC CU BACILLUS SPP.

SI PEDIOCOCCUS ACIDILACTICI ASUPRA DIGESTIBILITATII LA CAINI SANATOSI

ABSTRACT |

The aim of the present study was to assess the
influence of a spore probiotic product based on Bacillus
subtilis, Bacillus licheniformis and Pediococcus acidi-
lactici on healthy dogs' digestibility. The probiotic was
administered orally once a day to five healthy adult
dogs from 1 year to 7 years old for a period of 30 days.
Before and after the treatment, all the feces were co-
llected for a period of five days in order to perform fae-
cal digestibility. During the probiotic treatment, on day
1, day 7, day 15 and day 30 the dog owners filled the
Optidigest sheet (by Purina) to assess the faecal score
weekly. The parameters studied for the digestibility
were: dry matter, crude protein, crude fat, crude fiber
and nitrogen free extract. Comparing the results re-
garding the digestibility and faecal score, before and
after the treatment, an increase in the digestion capa-
city was observed after the 30 days probiotic treat-
ment, an observation supported by the obvious im-
provement of the faecal score. Those findings were ob-
served for all the 5 dogs included in the study.
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REZUMAT

Probioticele sunt formule alcatuite din diferite mi-
croorganisme, care, administrate in cantitati potrivite
produc un efect benefic organismului gazda. Aceste e-
fecte sunt resimtite cu precadere la nivelul tractului gas-
trointestinal. Scopul prezentului studiu a fost determi-
narea influentei unui produs probiotic bazat pe spori de
Bacillus subtilis, Bacillus licheniformis si Pediococcus a-
cidilactici asupra digestibilitatii la caini sanatosi. Probio-
ticul a fost administrat oral o data pe zi, timp de 30 de
zile, la 5 caini adulti, sanatosi, cu varste cuprinse intre 1
an si 7 ani. Inainte si dup& tratament au fost colectate
toate fecalele pentru o perioada de 5 zile pentru efectu-
area digestibilitatii. Pe parcursul celor 30 de zile de tra-
tament, in zilele 1, 7, 15 si 30 proprietarii au completat
fisa pentru scorul fecalelor (dupa modelul Optidigest,
conceput de Purina), cu scopul de a determina scorul fe-
calelor in fiecare saptamana. Parametrii studiati pentru
digestibilitate au fost reprezentati de: substanta uscata,
proteina, grasimea, celuloza si substantele extractive
neazotate (SEN). Comparand rezultatele digestibilitatii
precum si a scorului fecalelor obtinute inainte de trata-
ment cu cele post-tratament, o crestere a capacitatii de
digestie a fost observata dupa 30 de zile, lucru com-
pletat de o imbunatatire semnificativa a scorului fecale-
lor. Aceste observatii au fost prezente la toti cainii inclusi
in studiu.

Cuvinte cheie: Bacillus subtilis; Pediococcus
acidilactici; probiotic; digestiblitate; caini

Probiotics are described as live microorganisms
(bacteria or yeast usually) that confer a health benefit
on the host when they are consumed in adequate
quantity. Probiotics can be integrated in various types
of products such as feed/food, therapeutic drugs or
feed supplements (1).

Probiotics exercise most of their action at the level
of the gastro-intestinal tract. In 1999, in his book, the

1) University of Agricultural Sciences and Veterinary Medicine,
Faculty of Veterinary Medicine of Cluj-Napoca, Romania

2) EST Research, Bucharest

*) Corresponding author: cristina.stefanut@usamvcluj.ro

scientist Michael Gershon described intestine as a
“second brain”. In fact, the gastrointestinal tract is one
of the most complex and important organs of the body,
being, in fact, a considerable ecosystem while a trillion
(10*- 10'*) microorganisms compose the GI micro-
biota. This number represents about ten times more
than the number of all host cells (9, 10). Moreover,
probiotics can influence the health status of the host
by the enhancement of intestinal barrier function, that
is one of the properties of probiotics. That capacity
helps in fighting pathogenic microorganisms. More
than that, studies have shown the importance of pro-
biotics in production of antimicrobial metabolites and



52

Rev Rom Med Vet (2020) 30 | 3

their aggregation with pathogens to protect against
infection or their beneficial role in cardiovascular di-
seases. Additional health benefits are carrying by pro-
biotics such as production of vitamins (K vitamin, B2 &
B12 vitamins) and oxalate-degradation preventing or
solving kidney stones (15). Dogs' dietary behaviour
had been drastically modified due to anthropomorphi-
zing (18). Changes in food type and composition, a-
long with feed additives comes with a lot of effects in-
cluding an increased rate of periodontal disease (16)
of even modifications at the level of genetic material of
cells (3). Moreover, digestion problems and food aller-
gies are more frequent and perhaps alterations in the
normal structure of the gastrointestinal microbiota are
present. That phenomena can lead to decreased di-
gestibility of food components. This change may pro-
duce a disturbance at the level of gastrointestinal mi-
crobiome, and this fact can affect their digestion pro-
cess. Also, nowadays, antibiotics are used in veterina-
ry medicine at a large scale (13). In this context, pro-
biotics can be used in order to re-establish the gastro-
intestinal tract and, in the end, to improve the diges-
tion process. A recent in vivo study shows the benefi-
cial effect of a multi-strain probiotic product with Lac-
tobacillus spp. and Bifidobacterium spp. on improving
canine feeding intake, gaining weight but also im-
proved the gut microbiota and reinforced the canine
immune system (19).

The variety of probiotics at the present moment is
huge. Presentation form, composition (single microor-
ganism or combined formulas) or type (what type of
microorganisms) are just some classification criteria.
When referred to the microorganisms' type, the pro-
biotic market is divided in five categories: Lactobaci-
llus, Bifidobacterium, spore formers, yeast and others
(7). The World Gastroenterology Organization des-
cribed the most used probiotics containing Lactoba-
cillus, Bifidobacterium but also Saccharomyces cere-
visiae yeast and few species of Escherichia coli and
Bacillus (http://www.worldgastroenterology.org/
guidelines/global-guidelines/probiotics-and-
prebiotics).

Spore formers type of probiotics include Bacillus
subtilis probiotics. This type of formulas, related to Ba-
cillus species, emerged 15 years ago. Bacillus subtilis,
Bacillus clausii, Bacillus cereus, Bacillus coagulans,

Bacillus licheniformis, Bacillus indicus are the predo-
minant species (4). Bacillus species are Gram-posi-
tive, rod shaped and spore-forming microorganisms.
Itis defined as an aerobic or facultative anaerobic bac-
terium (7). Bacillus is considered soil organisms but
can be also found in air, water, vegetables, and food.
Additional studies have shown the presence of Bacillus
in insects and animals GIT (11). Some Bacillus strains
present two forms: vegetative and endospore. Both
forms have interests used in probiotics. They show
different qualities and properties that could be used
(7). Bacillus spore forming bacteria have the advan-
tage to be more stable and can be store at ambient
temperature without suffering degradation. Moreover,
the entire dose of probiotic based ingested will reach
the GIT and not be deteriorate before. This confers
much more power to spore forming probiotics (4).

Due to the capacity to re-establish the microorga-
nism order at the level of the GI tract, those probiotics
may enhance the digestion capacity of the host. The
aim of this study was to evaluate the influence of a
probiotic product with Bacillus subtilis and Pedioco-
ccus acidilactici on digestibility on 5 healthy adult
dogs.

MATERIALS AND METHODS

Study design

A total of 5 adults healthy dogs aged between 1
year and 7 years old entered in the study. The probiotic
product composed of Bacillus subtilis, B. licheniformis
and Pediococcus acidilactici was given to the dogs
once a day with the meal during 30 days (Table 1).
Starting with day - 5 until day 0 was realized the co-
llection of faeces for digestibility. Between day 1 and
day 30 the probiotic product was administrated to the
animals, respecting the manufacturer recommenda-
tions. Between 31 and 36 days were collected faeces
for digestibility.

Study population

A total number of 5 dogs (01 - K- Czechoslovakian
wolfdog, 4 years, castrated male; 02 - H- Mixed dog
breed, 1.8-year, female; 03 - L- Border collie, 3 years,
female; 04 — N- Shetland shepherd, 1 year, female; 05
- D- Shetland shepherd, 7 years, female) with all vac-

. Table 1
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entered in the study. Inclusion criteria for the dogs
were: the absence of gastro-intestinal manifestations
(diarrhoea, vomiting), without antibiotic treatment in
the last 6 months, clinically healthy, one meal/day. Ex-
clusion criteria were: gastro-intestinal manifestations
(diarrhoea, vomiting), antibiotic treatment in the last
6 months.

Treatment

The probiotic product tested is composed of two
strains of bacteria: Bacillus subtilis HU58, B. licheni-
formis SL307 and Pediococcus acidilactici (FidoSpore®
supplied by Microbiome Labs, LLC). The probiotic pro-
ductis presented as capsules. During 30 days one cap-
sule per day was administered to each dog with the
meal. Moreover, an addition of liver powder is used to
improve the taste of the probiotic product and faci-
litates its ingestion.

Faecal score

During the probiotic's treatment, the dog's owners
are asked to fulfil the Optidigest clinical sheet made by
Purina (https://www.purina.ro/produse/proplan-opti-
digest). Stool consistency, stool volume and smell, gut
rambling and flatulence were assessed by the owners
once a week, onday 1, day 7, day 15 and day 30 of the
study. The stool consistency part is assessing the stool
of the dog during one full day using the faecal score
scale. The scale is described as follow 1: very hard and
dry, 2: firm but not hard, 3: Log-like, 4: very moist, 5:
very moist but has distinct shape, 6: has textured but
no defined shape, 7: watery no texture, flat. The stool
volume and smell were also recorded during a full day.
The volume is graded as 1: small, 2: normal, 3: large,
4: very large. The smell is recorded as 1: very little
odour, 2: low odour, 3: moderately unpleasant smell,
4: unpleasant smell, 5: very unpleasant smell. The gut
rambling and the flatulence were evaluated during the
day and their presence or absence were recorded. At
the same time, the dynamics of faecal quantity was
observed, in correlation with the quantity of adminis-
tered food.

The digestibility of fodders is measured using the
digestibility coefficient (D.C.) which represents the
portion of a feed or nutrient of feed which is not reco-
vered in faeces, i.e., the portion which has been ab-
sorbed by the animal. The Apparent Digestibility Coe-
fficient (ADC %) was used (Fig. 1). The levels for dry
matter (DM), crude protein - Kjeldahl method (CP),
crude fat — Soxhlet method (CF), crude fibre - Weende
method (CC), nitrogen free extract (NFE) were a-
ssessed. Biological samples were represented by fae-
ces and food samples. Faeces were collected 5 days
before the start of treatment and 5 days after the end
of the probiotic administration.

INTAKE — EXCRETION
ADC (%) = K100

INTAKE

Fig. 1. Apparent Digestibility Coefficient formula

Statistical analysis

Data were analysed using a condition (healthy
dogs) x experiment time (pre administration and 31-
day post administration) analysis of variance (ANO
VA). Significance was set at P < 0.05. Location of sig-
nificant effects was determined using Student-New-
man-Keuls Multiple Comparisons Test.

Animal welfare statement

The authors confirm that they have followed EU
standards for the protection of animals used for scien-
tific purposes. The study was approved by the decision
no 130/20th December 2018 by the Institutional Bio-
ethics Committee. All the procedures were conducted
after every owner was fully informed about all the pro-
cedures involved and after they voluntarily signed an
informed consent. All the procedures were made wi-
thout producing any harm to animals.

RESULTS AND DISCUSSIONS

Faecal score
In most of the dogs the stool consistency and stool
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Fig. 2. Evolution of the faeces quantity (average) before and after the probiotic's treatment

volume slightly improved along the probiotic treat-
ment. According to the faecal score analyses, the
stool's smell was not improved with the probiotic's
treatment. The gut rumbling was not present in any of
the dogs before, during and after treatment. However,
the flatulence was diminished for the dog that
presented flatulence before the treatment (Table 2).

A large variation of faeces quantity before and af-
ter the probiotic's treatment is noted (Fig. 2), under
the conditions in which the quantity and type of food
remained the same during the study. For the five dogs
there is an important diminution of faeces production
after the treatment.

Digestibility

The study of the digestibility of feedstuffs by mea-
suring the apparent digestibility coefficients shows an
important improvement of digestibility of all the stu-
died components (dry matter, crude fat, crude fibre
(cellulose) and N.F.E.) with the exception of crude
protein where the values decreased in one case (02-H)
Table 3; Fig. 3). The increasing of digestibility is statis-
tically important (p<0.001) for dry matter, crude pro-
tein and NFE.

Dumas et al. (2014) studied the digestibility of di-
fferent commercial diets in dogs and obtained results
for the apparent digestibility, the range of values of
crude protein and crude fat were about 70-82 % crude
protein and 76-95 % crude fat (5). The results ob-
tained in the present study show a great improvement
in the digestion of the crude protein and also for the
crude fat after the probiotic administration, for all dogs
involved in the research. Moreover, a statistically rele-
vant improvement was observed also for the digesti-
bility of the dry matter and N.F.E. after the treatment,
compared with the values obtained before the probio-

tic administration. Those results demonstrate that the
spore-based probiotic with Bacillus subtilis and Pedio-
coccus acidilactici may have a role in the improvement
of food digestion. Also, the digestion process on dogs
can be improved by adding dietary fibres that will en-
ter into fermentation and will be transformed in sma-
ller molecules by the intestinal microbiome (6).

A 25 days study conducted in 2010 analysed the
digestibility of dogs fed with Bacillus subtilis in their
diet. The apparent digestibility except for the dry ma-
tter, shown an improvement of digestibility with the
probiotic treatment. For the control dogs (without pro-
biotics) they obtain an average value of dry matter of
82.1% and for the dogs with a probiotic's treatment an
average value of 82.4%. The improvement is not rea-
Ily significant. However, the crude protein digestibility
didn't improve (8). An earlier study found a slight im-
provement in digestibility but no really significative
differences in apparent digestibility coefficient (ADC)
of dry matter (DM) and crude protein (CP) (2, 8).

In their study, Paap et al. (2016), noticed no chan-
ges in dog faecal characteristics (consistency, volume,
colour, appearance of blood and mucus) after Bacillus
subtilis treatment (14). Nevertheless, in their study
the faecal odour, flatulence and coat condition was
significantly improved. On the contrary, Felix et al.
(2010), noticed an improvement in dog faecal consis-
tency with Bacillus subtilis treatment (8). The diffe-
rence between these two studies is that Paap et al.
(2016), tested the probiotic on dogs with chronic
diarrhoea while Felix et al. (2010) tested the probiotic
on healthy dogs like in the study we conducted. Felix et
al. (2010) noticed a higher faecal score after probiotic
treatment. For precision, the faecal score was evalua-
ted always by the same researcherin a1 to 5 scale as:
1 = very soft faeces; 2 = soft, unshaped faeces that
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Fig. 3. Dynamic of the average of the digestibility parameters (%) - healthy dogs

took the shape of the collection vessel; 3=soft, shaped
and moist faeces that left a mark on the floor; 4 =
shaped and solid faeces that did not adhere to the
floor; 5 = shaped, dry, and hard faeces (8, 14). Ano-
ther study carried in 2019 that used Bacillus subtilis in
the dogs' diet found an improvement in the faecal
consistency, a decreased faecal ammonia content and
that the synthesis of SCFA was promoted (17). In the
present study, in most of the dogs the stool consisten-
cy and stool volume slightly improved along the pro-
biotic treatment. An important change was observed
also in the stool quantity after the treatment, com-
pared with the quantity before the treatment. The di-
minution of faeces for the five dogs has an average of
327 g, itis representing a significative change and this
diminution can be correlated to the increase of absorp-
tion of nutrient. Moreover, an increase in apparent
digestibility after probiotic treatment was observed.
Regarding the effect of Pediococcus acidilactici on
the digestion, the only available data at the present
moment came from a study conducted on pigs. In their

study Joysowal et al. (2018), have tested the effect of
Pediococcus acidilactici FT28 probiotic product on
pigs. Their results shown the improvement in growth,
feed intake and digestibility of crude protein after pro-
biotic treatment. However, the digestibility of dry ma-
tter, crude fiber and nitrogen free extract did not show
any significant effect (12). According to Xu et al.
(2019) the use of probiotics in dog can improve feed
intake, weight gain, immunity and intestinal microbio-
ta. Moreover, the elderly dogs showed the strongest
response to the probiotics (19).

CONCLUSIONS

Available data about the effect of probiotics on
digestibility are variable. The combination between
Bacillus subtilis, B. licheniformis and Pediococcus aci-
dilactici could be a possible explanation for a such im-
provement in digestibility for the present study. Even if
the interaction between these two bacterial strains is
not very well understood, it could result in an efficient
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combination for a probiotic product. In the present
study, a significant improvement in faecal weight and
digestibility parameters for all the dogs after adminis-
tration of probiotics was observed.
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