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SUMMARY: The aim of this research is to evaluate suppleatient effects of two probiotics to Beagle puppies
receiving two diets (high and low quality) over nubiote and faecal pH. They were used 18 Beaglpipsshared

in three treatments : 1) treatment 1: control (Jod) treatment 2: food with probiotic 1 (Bifidokadum); 3)
treatment 3: food with probiotic 2 (Lactobacillusf¥esearch was shared in two levels, each charambeto
different quality foods changing. It was used fdats how stress agent. Analysis made were waterfaods
microbiology and faecal microbiology (E. coli, Labgcillus, Bifidobacterium and Clostridium sp.)wés verified
significative results (P<0,05) in faecal microbiatéh probiotics useful. It was verified differerecen pH analysis
(P<0,05) with probiotics useful too. It was conaddhat probiotic 1 present more efectivity in gaststinal tract
(beneffic) for Beagle puppies.

Keywords: Microbiology. Probiotics. Canine nutrition.

MICROBIOLOGIA FECAL EM CAES FILHOTES SUPLEMENTADOS
COM PROBIOTICOS RECEBENDO DIFERENTES DIETAS

RESUMO: Este trabalho tem como objetivo avaliar os efeitasuplementacéo de dois tipos de probiéticos para
céaes filhotes da raca Beagle, recebendo dois tipodieta (de alta e baixa qualidade) sobre a mmtale o pH
fecais. Foram utilizados 18 caes filhotes da Beagle, dividido em trés tratamentos: 1) tratamentcontrole
(racdo); 2) tratamento 2: racdo com probidtico IfidBbacterium); tratamento 3: racdo com probioti2o
(Lactobacillus). O experimento foi dividido em dudases, sendo cada uma, caracterizada pela mudardiata de
qualidades diferentes. Foi utilizado o jejum alitagencomo agente estressante. As andlises realiZadas
microbiologia da agua e das dietas fornecidas @ofmiologia fecal (E. coli, Lactobacillus, Bifidoti@rium e
Clostridium sp.). Verificaram-se resultados sigrfivos (P<0,05) na microbiota fecal com a util&mmcdos
probidticos. Também, notou-se diferengas na andiispH (P<0,05) com a utilizagdo de probidticosnduiu-se

que o probidtico 1 apresenta maior efetividaderaim tgastrintestinal (benéfica) para cées filhdeesaca Beagle.

Palavras-chave:Microbiologia. Probiéticos. Nutricdo canina

INTRODUCTION

The products contain probiotics most commonly kecpaoducing bactéria such as Lactobacillus
and Bifidobacterium (Swanson et al., 2002), baatefithe genus Baccilus (Coppola e Turnés, 200d) a

Enterococcus. Considering the importance imtestinal microbiota and the action lcteria to
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maintain their balance in the intestinal environteeveral authors agree that probiotics can leé us
affected (Fernandez et al., 2000). According ta¢hmuthors the use of probiotics can be recomndeinde
monogastric in three different situations: 1) agsignaintaining the stability of non-pathogeniteistinal
microbiota; 2) restore the stability of intestimaicrobiota after an imbalance; and 3) promotestability
of the microbiota intestinal no-pathogenic in newiso

The objective of this study was to evaluate tffeces of supplementation of two types of
probiotics for puppies Beagle receiving two typésliet (high and low quality) on the fecal microta
and pH considering the importance of functional dfdor the control and aid in the treatment of

gastrointestinal disease of dogs.

MATERIAL E METHODS

Used 18 puppies Beagle with 2 to 6 months of agelamly assigned to three treatments: 1)
control (administration only diet); 2) administaati of feed + probiotic 1; and 3) administrationfeéd +
probiotic 2.

The probiotic 1 contained in formulation its Bifislacterium 1,0 x 108 UFC/g, Lactobacillus 9,1
x 107 UFC/g e Enterococcus 1,2 x 108 UFC/g. thepumition of the probiotic 2 was Lactobacillus #,3
108 UFC/g, Enterococcus 3,1 x 108 UFC/g and Pedme3,5 x 108 UFC/g.

The experiment was divided two phases: 1) evalaatecompare the effects of probiotics with
the change of a high quality diet (Super Premiupn)af standard commercial diet (Standard), 2) exalu
and compared the effects of probiotics with chaofya standard commercial diet to a Super Premium
food. The Super Premium and Standard terminolagiesommonly used in commercial food industry for
dogs and cats and among consumers. These designate used throughout this paper to describe the

diets of higher quality and standard respectively.

FIRST PHASE

In the first phase the animals underwent 11 daysdafptation to nutritional Super Premium
housed in collective pens and respect the divisfdhe treatments proposed. On the twelfth dagre
was a 24 hours fast. On the thirteenth day the @sirbegan to receive standard diet and began
supplementing with probiotics orally.

After 11 days of adaptation of animals to the Sugr@mium and prior to fasting for 24 hours and
change of feed, fecal collection was perfomed Iraaimals. After fasting the animals began to reeei
standard diet and supplementation with probiotescépt the control treatment) every 12 hours the
dosage recommended by the manufacturer (three geadasy for each dog recommended for animals
under stress or inflammatory disease of the gadésiinal tract). On the last day of administnatod

probiotics was repeated collection for each treatme
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The Standard commercial feed was provide for selass. On the last day supply of feed, feces

was collected for microbiology of all animals whisérved as parameters for phase 2.

SECOND PHASE

In the second phase the animals underwent nutitiadaptation of seven days with Standard
commercial food and proceeded to change the rédidhe Super Premium before supplementation with
probiotics. Similarly to Phase 1 the day before ékehange the animals were fasted for 24 hours. Th

other procedures were similar to those performdehiase 1.

MICROBIOLOGICAL ANALYSIS

Analyzed samples of water supplied to the aniraat$ diets the quantification of fecal coliform.
The feces animal were were collected up to 15 remafter defecation placed in sterile plastic mayb
taken immediately for analysis. All tests were parfed according to Silva et al. (2001).

The presumptive test for coliforms was carried wsihg the Most Probable Number technique
with test tubes containing Durham tubes and brathryd Sulfate Tryptose (LST) twice concentrated 10
mL of water. After mixing tubes were incubated @@ for 24 hours in an environmental chamber.

Stool samples were analyzed in triplicate: 1) esnation of Escherichia coli (agar eosin
methylene blue — EMB) plates incubated at 370Q@4#bhours; 2) enumeration of lactic acid bacterga(a
Man, prayers and Shape — MRS) plates incubate@ad Bor 24-48 hours; 3) enumeration of Clostridium
perfringens (SPS culture medium) plates incubatedtaC under anaerobic conditions for 48 hours; and
4) enumeration of Bifidobacterium sp. (MRS mediumith plates incubated at 370C under anaerobic for
72 hours (Camaschella et al., 1998).

STATISTICAL ANALYSIS

The experimental design used in the experimentavasmpletely randomized design with three
treatments and six replications totaling 18 expental units for all parameters.

Data were previous tested for normality of residua homogeneity of variances (F test). When
these assumptions were not met a logarithmic toamsftion was performed. The real average or
transformed were evaluated by analysis of vari@meeseparation of means by Tukey test and Studlent
PROC MEANS, SAS®. Use a nominal level of 5% sigidfice to detect differences between the
logarithmic counts of colony forming units (UFClgf) bacterial genera. Results of between 5 and 25%
were discussed because of its relevance againgatiability of microbiological analysis. Sudaonduct
has been applied previously by Swanson et al. (2@d2dying the effects of pre and probiotics imaltiey
adults dogs.
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RESULTS AND DISCUSSION

Analyses of water and the diets fed animals durihe experimental period showed no
microbiological changes or was not checked the traftotal coliforms in the samples analysed.

The average number of E. coli, Clostridium pedéns, Bifidobacteruim sp. and Lactobacillus
sp. stool for Phases 1 and 2 of the experimentctenized by the exchange of a Super Premium fimod
a Standard diet and Standard food for a Super Bremiet respectively are outlined in tables 1,,24,3%,

6, 7 and 8.

Table 1 — Mean values of colony growth of E. coli (log M\ observed in the fecal microflora
characterized by the exchange of diet for puppesge in Phase 1 of the experiment.

Treatments
Dates __ __ P
Control Probiotic 1 Probiotic 2
Day 1 5,49+0,79 5,851 6,24+0,52
Day 3 7,22+1,62a 5,14+®32 5,86+0,56ab 0,89
Means 6,35+1,47 5,05809 5,49+0,56

Means followed by different uppercase letters awlekcase letters separate column in the line dbfeiStudent
testa at nominal level of significance of 5%. Daths fisrt (1) and last (3) date application oflpiotics.

Table 2 - Mean values of colony growth of E. cdbig( MPN/g) observed in the fecal microflora
characterized by the exchange of diet for puppesg in Phase 2 of the experiment.

Treatments
Dates __ __ P
Control Probiotic 1 Probiotic 2
Day 1 6,46+1,08 4.7641,2 5,01+0,91
Day 3 6,20+0,78 4 81£D,5 5,79+0,78 0,56
Means 6,33+0,91a 4,78+0,93b 5,40+0,90ab

Means followed by different uppercase letters aowlekcase letters separate column in the line difeiStudent
testa at nominal level of significance of 5%. Bathe fisrt (1) and last (3) date application aftpotics.

The average growth of E. coli in phases experim@hi@racterized by exchanges of diets showed
that the averages do not differ between treatmamiday 1. However on day 3 of phase 2 of the aeerag
result was no significant difference between trsulte obtained and observed a decreased in thagever
number of E. coli with the use of probiotics. Thessults contrast with those obtained by Swansai. et
(2002) who found no effects of Lactobacillus acikitys on the population of E. coli in Beagles dogs.

These results can be explained in part by increasewetition for membership of the intestinal
mucosa by microorganisms. As expected supplementatith probiotics reduced the counts of E. coli i
both phases of the experiment. This statement lsorades Tumola et al. (1999) had already shown tha
supplementation with probiotic bacteria reducedtikesion of E. coli.

Note also that when considering the number of ge®nf E. coli the values were lower with the
use of probiotic 1 probably due to co aggregatietwien these bacterial genera which may have ledder

the adhesion of E. coli.
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Regardless of the quality of dietary supplementatd both probiotics was effective. However
best results were achieved in phase 2 when thesdowa exchange Standard for Super premium food.
The food Super premium has better quality ingredieim addition these foods contain ingredientdwit
functional properties as prebiotics (frutoligosamatle — FOS and mannanoligosaccharide — MOS) that
may influence the establishment of the intestinakafiota.

The FOS can be fermented by lactic acid bacteriabuby E. coli (Gibson et al. 2004). Already
MOS can bind to type 1 fimbria bacteria such asdi.preventing their adhesion to the intestinakcosa
(Middelbos et al. 2007).

Table 3 - Mean values of colony growth of Clostridium (log-O/g) observed in the fecal microflora
characterized by the exchange of diet for puppesge in Phase 1 of the experiment.

Treatments
Dates P
Control Probiotic 1 Probiotic 2
Day 1 3,79+1,65 3,56 5,21+1,03
Day 3 5,15+0,83 4,731, 4, 25+0,50 0,56
Means 4,47+0,91 3,9740,8 4,73+1,19

Nominal level of significance of 5%. Dates: thetfid) and last (3) date application of probiotics.

Table 4 - Mean values of colony growth of Clostridium (l-C/g) observed in the fecal microflora
characterized by the exchange of diet for puppesgB in Phase 2 of the experiment.

Treatments
Dates P
Control Probiotic 1 Probiotic 2
Day 1 4.68+1,11 3,838 3,71+1,19
Day 3 4 ,49+0,65 3,480 4,24+1,22 0,98
Means 4,59+0,87 3,680, 3,97+1,18

Nominal level of significance of 5%. Dates: therfi(1) and last (3) date application of probiotics

Regarding the growth of Clostridium perfringensotés was not possible to observe differences
in phases 1 and 2 of the experiment.

These results corroborate the previously notedvigrSon et al. (2002) which did not identify the
effect of supplementation with Lactobacillus acillop to healthy adults dogs on the count of

Clostridium perfringens.

Tabela 5— Mean values of colony growth of Lactobacillusg(lIUFC/g)observed in the fecal microflora
characterized by the exchange of diet for puppesge in Phase 1 of the experiment.

Treatments
Dates __ __ P
Control Probiotic 1 Probiotic 2
Day 1 8,05+1,13 8,020 8,10+1,69
Day 3 9,92+0,61 9,290 9,70+1,08 0,79
Means 8,98+1,31 8,661, 8,90+1,59

Nominal level of significance of 5%. Dates: therfi(1) and last (3) date application of probiatics
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Tabela 6 -Mean values of colony growth of Lactobacillus (M§C/g) observed in the fecal microflora
characterized by the exchange of diet for puppesg in Phase 2 of the experiment.

Treatments
Dates P
Control Probiotic 1 Probiotic 2
Day 1 9,88+0,75 9,788 9,80+0,70
Day 3 8,84+1,27 8,314 8,68+1,07 0,60
Means 9,36%1,13 9,09%1, 9,24+1,04

Nominal level of significance of 5%. Dates: thetfid) and last (3) date application of probiotics.

There were no significant differences between Usatdlus count in the days of the applications
of probiotics in both phases of the experiment.ndged can’'t be influenced by the treatments onethes
variables. Significant effects were not found byaBaon et al. (2002) for probiotics supplementsafhult
dogs.

There is a significant numerical increase miciadital point of view between 1 and 3 days in
phases 1 and 2 of the experiment. In the first @liasre is an increase in the count of 8 log URG#ges
to 9 representing an increase of nearly onde hdndridlion to one billion colony and this occurred
regardless of treatment applied but the form thengk of diet. According Saad (2006) lower digeltybi
of foods provide a higher concentration of nutiefior bacterial fermentation enabling the growthhafir

populations.

Table 7 -Mean values of colony growth of BifidobacteriumdlUFC/g) observed in the fecal microflora
characterized by the exchange of diet for puppiesgk: in Phase 1 of the experiment.

Treatments
Dates P
Control Probiotic 1 Probiotic 2
Day 1 8,63+1,13 8,783 9,00+0,93
Day 3 9,68+0,45 9,129 9,59+0,46 0,83
Means 9,16+0,98 8,9689 , 9,29+0,76

Nominal level of significance of 5%. Dates: thetfid) and last (3) date application of probiotics.

Table 8 -Mean values of colony growth of BifidobacteriuradlUFC/g) observed in the fecal microflora
characterized by the exchange of diet for puppiesgk: in Phase 2 of the experiment.

Treatments
Dates P
Control Probiotic 1 Probiotic 2
Day 1 9,37+1,00 8,84 9,54+0,54
Day 3 8,31+1,16 8,024 8,71+0,95 0,71
Means 8,84+1,17 8,430, 9,12+0,85

Nominal level of significance of 5%. Dates: thetfid) and last (3) date application of probiotics.

The same behavior observed for the Lactobacillas nepeated with colonies of Bifidobacterium.
Thus rather than the separate administration éérdifiit probiotic diet quality seems to have infloeh

the growth of beneficial bacterial species.
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The means values of pH of the feces in Phases R asfdthe experiment characterized by the

exchange of diets are outlined in tables 9 and 10.

Table 9- Mean values of fecal pH characterized by thénarge of diet for puppies Beagle in Phase 1 of
the experiment.

Treatments
Dates P
Control Probiotic 1 Probiotic 2
Day 1 5,70+0,25 5,6720 5,68+0,15
Day 3 5,31+0,33 5,50ED 5,52+0,44 0,99
Means 5,51+0,34 5,584D, 5,60+0,32

Nominal level of significance of 5%. Dates: thetfid) and last (3) date application of probiotics.

Table 10- Mean values of fecal pH characterized by théharge of diet for puppies Beagle in Phase 2 of
the experiment.

Treatments
Dates P
Control Probiotic 1 Probiotic 2
Day 1 5,80+0,30 5,7/3Aa 5,80+0,30Aa
Day 3 5,44+0,12Bb 5,90+0032 5,44+0,12Bb 0,13
Means 5,62+0,29 5,830D, 5,62+0,29

Means followed by different uppercase letters awlekcase letters separate column in the line dbfeiStudent
testa at nominal level of significance of 5%. Bathe fisrt (1) and last (3) date application aftpotics.

The means of pH found (5,51 to 5,83) are slightyoly measured by Swanson et al. (2002)
ranging between 6,23 and 6,5 and 6,2 cited by M&{2005). There was no average decrease in fétal p
in phase 1 the date or the treatments. Howeveplhealues in phase 2 have significant differencats b
in the light of days as the different types of potibs applied. There was an increase of aciditgdntrol
and probiotic 2 with tima but not the same thinggened with a probiotic. This behavior caused aomaj
effect of the probiotic 2 and control treatment pamed to probiotic 1 in fecal pH. It is suggesteat the

lower counts of lactic acid bacteria in a treatmantld explain this behavior of pH.

CONCLUSION

Its concluded that probiotics used showed no anityl in their functionality and the first
probiotic containing Bifidobacterium, Lactobacillamd Enterococcus promoted greater benefits to the
digestive tract of dogs due to decreased effeatdenies of pathogenic microorganisms and can be
considered that the use of functional foods cap hatl treatment of gastrointestinal disorders ipppes

dogs.
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