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ABSTRACT: Increasing tendency of gastrointestinal diseases
occurrence in dogs lead to study of natural and safe ways to treat
them. In the present study, preliminary effect of Lactobacillus
Jermentum CCM 7421 strain (our canine isolate) with probiotic
properties to help in the treatment of 14 dogs with clinical
symptoms indicating acute or chronic disorders of
gastrointestinal tract was investigated. The strain CCM 7421
was applied once a day at a dose of 3 mlldog (1P CFU/ml) for 7
days. The faeces and blood samples were collected before the
beginning and after 7 days of application. After application,
significant increase in the population of lactic acid bacteria -
lactobacilli and enterococci in Jaeces (p<0.01) was determined
and the counts of Escherichia coli in majority of dogs were
reduced. Concerning the biochemical parameters, significant
decrease of alanine aminotransferase in dogs with acute
gastrointestinal diseases (p<0.01) was detected. On the other
hand, an increase of total protein in dogs with bypoproteinemia
was noted and regulative effect in cholesterol level, as well
Clinically, watery facces was arranged to normal consistency in
relatively short time in most of dogs. L. Jermentum CCM 7421
seems to have beneficial effect in acceleration to recover from
digestive disorders of dog; of course, further studies are necessary.

KEY WORDS: Blood, Dog, Faeces, Gastrointestinal disease,
Lactobacillus fermentum, Probiotic

Corresponding Author:Dr. Viola Stromplova, Institute of Amimal
Physiology SAS,Soltésovej 4-6, 040 01 Kosice, Slovakia,
Fax: +421-55-7287842; E-mail: strompfv@saske.sk

INTRODUCTION

The gastrointestinal tract (GIT) together with respiratory tract belong
to the largest body surface areas; activity of the intestinal microbiota is
believed to be comparable to that of the liver. In spite of its important
role in health, the knowledge of the canine intestinal microbiota is
scarce (Greetham et al., 2002; Strompfova et al., 2004; Stetina et al.,
2005). In addition to the quantity of food/feed (chemicals including)
which passes through this canal, the GIT represent frequently disturbed

organ also in pets. Diarrhoea is a commonly encountered problem in
small animal practice and a number of causes of diarrhoea are recognized
(changes in food, bacterial, viral, fungal, protozoal, parasitic infections,
toxins, antibiotics, foreign material, enzyme deficiency, neurogenic)
One of the most common causes of diarrhoea is the ingestion of a food
or substance not ordinarily cansumed in the diet (T ], Dunn, Jr.
DVM, Director, ThePetCenter.com). Sudden changes in the dog diet
(switching to a different brand of food/feed) can cause the imbalance
within the GIT flora that is triggered by new substrates on which the
GIT flora grow and is reproduced. However, an optimal balance in the
GIT flora can disrupt many other factors such as antibiotic therapy,
stress, environmental changes, pollutants, chernicals in agriculture,
including age. All these factors can contribute to reduction of beneficial
bacteria (lactic acid bacteria) relevant in the prevention of invasion by
pathogens and allow overgrowth of species with potential pathogenicity
leg. Clostridium difficile; Van der Waaij, 1989; Sullivan et al., 2001).
Correction of the properties of an unbalanced indigenous
microbiota forms the rationale of probiotic therapy. Probiotics -
preparations or products containing viable, defined microorganisms
in sufficient numbers, which alter the microflora in a compartiment
of the host and thus exerting beneficial health effects in the host
(Schrezenmeir and de Verse, 2001) - have been examined for their
effectiveness in the prevention and treatment of various human
gastrointestinal disorders and have been considered as successful in
the cases of lactose intalerance, Crohn’s disease, gastrointestinal
infections (Helicobacter pylori, enterotoxigenic £, coll, Shigellasp.,
Salmonella sp., Campylobacter sp., Clostridium difficile, rotavirus),
antibiotic-associated diarrhoea, travellers” diarrhoea, inflammatory
bowel disease, food hypersensitivity and allergy, constipation (de
Roos and Katan, 2000; Marteau et al., 2001; Erdeve, 2007). Many
of them can occur also in dogs; however, studies documenting the
therapeutic effect of probiotics in pets are rare (Holakovska, 2005).
Various mechanisms by which probiatics could be of benefit for
diarrhoea have been proposed (Rolfe, 2000; Gérke and Liebler-
Tenorio, 2001; Gionchetti et al., 2006). These include: reduction in
gastrointestinal pH through stimulation of lactic acid-producing
bacteria; a direct antagonistic action against gastrointestinal pathogens;
competition with pathogens for binding and receptor sites;



Isolation and enumeration of intestinal microflora

One g of faeces sample was mixed with 9 ml of sterile saline buffer
(0.85 %, pH 7.0) and homogenized (3 min) using a stomacher (TUL,
Instruments, Spain). Samples were serially diluted according to the
standard microbiological method and 0.1 ml of appropriate dilution
was plated onto the following media: Mac Conkey agar for enumeration
of Esaherichia coli, Mannitol salt agar for staphylococci, Baird-Parker agar
supplemented with Egg Yolk Tellurite Solution for coagulase-positive
staphylococci and M- Enteracoccus agar for enterococci (all from Becton
and Dickinson, Cockeysville, USA), Cetrimide agar (Biomark, India)
for Pseudornonaslike bacteria, MRS agar (Merck) for lactobacilli, and
MRS agar with rifampicin (100 pg/mi) for L. fermenturmCCM 7421.
They were cultivated at 37 °C for 24-48 h, lactobacilli were incubated
ina 3% CO, atmosphere and cultivated for 48-72 h. Beudornonaslike
bacteria were cultivated at 25 °C for 48-72 h. Numbers of CFU were
expressed as log | CFU per gram. The results are given as arithmetical
means + standard deviation (SD).

Analysis of biochernical parameters in blood

Analysis of biochemical parameters in blood was performed
following: 30 min. after blood sampling, samples were centrifuged
(3000 x g for 10 min.) and sera were tested spectrophotometrically
by using of BIO-LA-TEST (Lachema, a.s., Czech Republic) for
total protein (TP 300), total lipid (TL 180), cholesterol
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the framework of physiological norm (2.60 - 6.47 mmol/1) as well
as it decreased value over physiological level in 1 of 2 dogs. The
concentration of ALT was significantly decreased in dogs suffering
from acute GIT disease (p<0.01) and slightly decreased in dogs
suffering from chronic disease (by 0.065 ptkat/1 in average).
Faecal microflfora

The results for the population of faecal microflora indicated that
application of L. fermentum CCM 7421 was associated with
considerable decrease of total count of £ colfin the faeces of most
dogs (71 %, Table 2). In detail, numbers of £, colf decreased by 1.1
log,, CFU/g in dogs no. 1-7 and by 0.7 log,, CFU/g in dogs no. 8-
14 in average. The number of enterococci  significantly (p<0.01)
increased after the strain administration in both groups of dogs (by
1.21og ,CFU/gin dogs no. 1-7 and by 2.1 log,, CFU/g in dogs no.
8-14 in average, Table 2). There was visible effect of CCM 7421
strain application on faecal lactobacilli counts which were significantly
increased (p<0.01; by 2.8 log, CFU/g in dogs no. 1-7 and by 2.8
log,, CFU/g in dogs no. 8-14 in average). Total counts of CCM
7421 strain ranged between 7.8 and 9.7 log,, CFU/g during its
application. Numbers of coagulase negative as well as coagulase-positive
staphylococci and Freudormenas like bacteria in the faeces of dogs were
not unambiguously influenced. Although, they were decreased in
most of dogs included in experiment (57 — 64 %, Table 2).

(CHOL 150) and alanine aminotransferase (ALT 360). TABLE 2. Total counts of selected bacterial groups in faeces of ill dogs (dogs with acute
disease no. 1-7; dogs with chronic disease no. 8-14) before and after application of strain

Statistical analysis

Dog |Day| E coli | Ent. | Lact. |CCM 7421 CPS | Staph. | Pseud
Statistical evaluation of the results was performed by [T 0 16 53 5.7 5 3.0 34 01
paired Student’s #test with the level of significance set at i LI:! ! 38 87 172 7.0 79
p<0.05. Data obtained after 7 days application of the [7 0 17 7.0 3.0 - 2.1 13 1.2
strain CCM 7421 were compared to control data — data Vi 4.4 8.5 8.5 8.0 1.2 3.8 0.6
achieved at day 0. 3 0 9.0 8.3 6.2 - 2.1 4.2 2.0
1 2.1 6.4 9.6 8.1 1.3 4.4 0.1
RESULTS 4 0 7.6 6.0 8.0 - 1.0 3.0 2.4
7 6.6 6.2 9.3 8.6 2.3 1. 4.0
Biochemical parameters in blood > 0 8.1 8.3 3.9 - 1.0 1.6 1.0
The concentration of total protein was slightly increased ! 7.0 J.8 3.3 8.3 0.6 1.4 0.1
i ¥ 8 0 93 | 77 | 37 . 23 | 13 [ 23
(by 5.7 g/l in dogs with acute GIT disease - no. 1-7 and i ) T 30 57 7 Bl TE

by 2.3 g/l in dogs with GIT chronic disease — no. 8-14 in i 0 6:4 5:0 6:8 159 1:4 T

average, Table 1). The total protein levels were under the 7 K 0 e W T0 138 T

physiological level (57.0 - 75.0 g/1) in 6 dogs and they [Zgest £>0.05 | p<0.01] p<0.01 £>0.05] p>0.05 [ p>0.05
were increased in 4 dogs into physiological level after |3 0 50 36 8.8 = 1.4 1.0 7l |
application of L. fermentum CCM 7421. The total lipid 7 477 6.9 8.9 7.8 1.0 Iy 3.1
concentration was slightly increased (increase by 1.2 g/lin |9 0 8.2 3.1 3.0 - 2.4 2.0 2.6
dogs with chronic disease) or remainded stable in average 7 5.0 6.2 8.7 8.3 0.1 3.2 4.7
(dogs with acute disease). Values of total lipid were over | 10 0 8.0 8.1 1.9 g 3.4 4.3 3.7
physiological level (4.70 - 7.25 g/1, Table 1) in 3 7 7.9 9.0 10.4 9.1 1.0 z.0 3.1
individuals and under level in 1 dog before application of 11 U 11.4 6.2 6.8 - 1.4 2.3 L7
CCM 7421 strain. They were arranged into physiological ! 8.c N 3.4 9.1 1.0 LY 14
) ) , 12 0 3:3 6.6 9.9 - 0.9 1.3 1.6
level in 2 dogs at the end of experiment. The strain CCM i Wi TR Wi -z TE 79 W)
7421 reduced or regulated serum cholesterol values in 3 i) 55 7 T3 - K TR )
experimental dogs (reduction by 0.4 - 0.5 mmol/l in 7 73 86 94 30 W 138 01
average in both groups of dogs). The regulating effect was [ 7 0 78 T 78 = 13 o | 3.0
visible in majority of dogs. It means, the CCM 7421 7 5.3 0.0 9.0 LR 1.7 1.0 )

strain reduced cholesterol values in dogs with higher level [ £test p>0.05 | p<0.01] p<0.01 p>0.05] p>0.05 p>0.05

T hol .
and appastely it increased the lower cholesterol levels in Ent.; Enterococcussp.; Lact.: Lactobactilussp.; CPS: coagulase-positive staphylococci:

Staph.: Staphylococcus sp., Pseud.: Pseudomonas-like bacteria
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Further observations *
Clinically, changes of faeces consistency to normal was detected
during 3-5 days in dogs having watery faeces before application
experiment (no. 2,4, 6,9, 11, 12, 13). In faeces of dog no. 9, no
oocysts of Cystoisasporasp. (initial: +) after CCM 7421 application
were found. Owners of dogs stated an increase of appetite in most
of experimental dogs (78 %). No clinically evident adverse effects

were observed during administration of the strain CCM 7421.

DISCUSSION

The strain of L. fermentum CCM 7421 was well accepted by ill
dogs. As concerned biochemical parameters, tendency of probiotic
strains to increase serum protein level (Bomba etal., 1997; Lorek
etal., 2001) was also indicated (although slightly, not significantly)
in this experiment. However, that increase was less visible in
comparison with the results after CCM 7421 strain application in
healthy dogs (Strompfové et al., 2006). Although, positive result
was arrangement - increase of its level in several dogs with
hypoproteinemia. The same result reported Holakovska (2005)
after application of L. rhamnosus GG to healthy dogs. Increase of
total protein level via better utilisation and absorption of proteins
in feed is important result especially in dogs losing weight (e.g.
malabsorptive disorders, malnutrition). Recently, it was shown
that probiotics might induce the formation of short chain fatty
acids and vitamins and thus contribute to the colonic trophism
(Sakata et al., 1999) that could be one of the factors enhancing
nutrient absorption following increase of body weight. Although,
our experiment lasted short time to detect changes in body weight
of dogs, L. fermentum CCM 7421 administered to 2-days-old
Japanese quails caused increase of daily weight gain by 14 %
(Strompfové et al., 2005). Similarly, the concentration of total
lipid was influenced; however, not so visibly than in healthy dogs.
Reduction in the increase of serum total protein and lipid in ill
dogs comparing with healthy dogs was probably due to
inflammation of intestinal tract alterating absorption of nutrients
from intestine. Regulating effect of CCM 7421 strain on cholesterol
level in blood was detected even in previous experiment with
healthy dogs (Strompfova et al., 2006). Similarly, application of
Enterococcus faecium BEE3 and L. rhamnosus GG to healthy dogs
caused regulation of cholesterol level in the framework of
physiological limit (Holakovska, 2005; Marcifidkova et al., 2006).
Necessity of this effect is lower since in dogs there are twice as
much HDL than LDL, and 80 9% of the total cholesterol is binded
to HDL. Alanine aminotransferase is principally found in the liver
and is regarded as specific for detecting liver cell damage (Johnston,
1999). Hepatocytes play a major role in absorbing and
metabolising many toxic chemicals. They are therefore liable to
injury by various chemicals, including food. Application of the
strain CCM 7421 to ill dogs was associated without negative
influence on hepatocytes, rather the oposite, it decresed level in
some dogs with higher level of ALT. The lower ALT values in rats
treated with L. acidophilusor L. caseialone compared to the control
detected also Oyetayo et al. (2003). In addition, experiment of
Adawi et al. (2001) in an acute liver injury rat model showed that
administration of different lactobacilli reduced bacterial

[ S

translocation and hepatocellular damage including si gnificant
reduction of the levels of ALT.

The first idea with probiatics in past was always to change the
composition of the normal intestinal microflora from a potentially
harmful composition towards a microflora that would be beneficial
for the host. In accordance with this idea, administration of L.
fermentum CCM 7421 to ill dogs lead to considerable increase of
lactic acid bacteria (lactobacilli, enterococci) and decrease of E. coli
in majority of dogs. Equal results were obtained in previous
experiments in Japanese quail and healthy dogs (Strompfova et al.,
2005; Strompfova et al., 2006). Marciiidkova et al. (2006) reported
decrease of faecal enterococci, but increase of lactobacilli after B
faecium BE3 application for 7 days in healthy dogs. Consumption
of L. salivarius UCC118 caused increase in faecal Enterococcus
levels (Mattila-Sandholm et al. 1999) as in our experiment.
Reduction of E. colicould be caused by lactic acid production by
CCM 7421 strain since a significantly higher concentration of
lactic acid in small intestinal contents of Japanese quails after 4
days application of this strain was previously detected by
Strompfové et al. (2005). There is hypothesis that volatile fatty
acids produced by probiotic bacteria posses potential bactericidal
activity and that the bactericidal activity of the organic acids depends
mainly on their undissociated form which can permeate the cell
membrane by diffusion and release protons in the cell. The influx
of protons is thought to induce acidification of the cytoplasm and
dissipate the membrane proton potential (Brocklehurst and Lund,
1990). Certainly, more other mechanisms could contribute to
decrease numbers of Enterobacteriacae.

Clinically, watery faeces in dogs was arranged to normal
consistency in relatively short time. However, more studies
demonstrated shortening of diarrhoea duration (Tlaskal et al,,
2007), the mechanism of this antidiarrhoeal effect is not described
in detail. Although, several mechanisms has been indicated in
certain types of diarrhoea in human trials such as digestion of
toxins by protease secreted by probiotic Saccharomyces boulardiiin
the case of diarrhoea and colitis caused by Clostridium difficile
(Castagliuolo et al., 1999) or increase levels of circulating
immunoglobulin [gA by L. caseiin infants infected with rotavirus
(Perdigon etal., 1991). Additionally, the normalization of increased
intestinal permeability during rotavirus infection or Crohn’s disease
has also been reported (Isolauri, 2004).

In conclusion, the present results indicated that the 7 days lasting
application of canine isolate - L. fermentum CCM 7421 to dogs with
gastrointestinal disorders at least positively altered intestinal microflora
(higher numbers of lactobacilli, enterococci; reduction of £, coli) and
increased total protein in dogs with hypoproteinemia, as well as
regulated cholesterol level. Although, our preliminary study was
limited concerning the animal counts, it may be helpful when
planning continuation or simnilar studies with dogs. The involvement
of higher numbers of dogs and detection of other parameters would
enable a more definite verification of the observed effects.
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