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ABSTRACT

Dogs undergoing stress may experience gas-
trointestinal disturbances that can manifest
as loose stool or diarrhea. The objective of
this study was to examine the efficacy of
feeding varying doses of a canine-derived
probiotic supplement (Bifidobacterium
animalis strain AHC7) for reducing stress-
related gastrointestinal disturbances in dogs
that were relocated from homes to a kennel
environment. Healthy, young adult dogs (n =
134) were randomly assigned to one of four
supplements containing either < 10° (con-
trol), 1.5 x 107, 1.5 x 108, or 1.5 x 10° CFU
of AHC7. Dogs received an oral supplement
one time per day for 5 weeks prior to reloca-
tion and for the first 3 weeks following relo-
cation. Fecal scores, number of defecations
per day, fecal microbial populations, and
serum cortisol levels were measured before
and after kennel relocation. Fecal popula-
tions of AHC7 were significantly elevated in
all three treatment groups when compared
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with the control group, and concentrations
suggested a dose-response effect. Fecal
scores were significantly higher (closer to
optimal) in dogs supplemented with AHC7
when compared with the control group
during Week 3 and over the entire 3-week
relocation period. Significantly fewer dogs
that were supplemented with AHC7 passed
unacceptable stools during the first week of
relocation when compared with the control
group. Supplementing healthy dogs with
Bifidobacterium animalis AHCT prior to and
during kennel relocation at doses between
107 and 109 CFU/day supported optimal
stool production and may help to prevent
stress-related gastrointestinal upsets and
diarrhea.

INTRODUCTION

Relocation and kenneling are stressful
events for dogs, as evidenced both by
behavioral signs and changes in cortisol
levels.!? In addition, stress associated with
kennel environments may cause changes in
gut function, manifesting as poor stool qual-
ity or diarrhea.’ Typically, signs of gastro-
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intestinal stress related to kenneling in dogs
are mild and self-limiting. When needed,
treatment includes dietary modification and/
or rehydration.* Antimicrobial agents may
also be prescribed to treat the overgrowth of
potentially pathogenic bacteria that can ac-
company cases of acute enteritis. Although
not a serious health risk, stress-related
diarrhea is of concern to many pet owners
as well as to professional trainers, breeders,
and handlers who routinely need to transport
or kennel their dogs.

In recent years, concern about antibiotic
overuse and potential adverse health effects
of antimicrobial drugs has led to increased
interest in alternative or supportive treat-
ments such as probiotics and prebiotics.’
Probiotics are live microorganisms that,
when ingested in sufficient amounts, exert
beneficial health effects to the host animal
by modulating the intestinal microbial envi-
ronment in favor of non-pathogenic bacterial
species.® To be effective, a probiotic must
be capable of surviving passage through
the gastrointestinal tract (which includes
exposure to stomach acid and bile) and able
to proliferate and colonize safely within the
host’s intestinal tract.”® When used therapeu-
tically, probiotic supplementation is intended
to support or re-establish a healthy bacterial
balance following disruption caused by envi-
ronmental stress or infection. The microbes
that are used are bacterial strains that are
typically found in intestinal microbiota and
known to be beneficial.

In dogs, a variety of bacteria are used
as probiotics, most commonly species and
strains of lactic acid bacteria of the genera
Lactobacillus, Bifidobacterium, or Entero-
coccus.>'® Although limited studies have
been conducted, there is evidence that pro-
biotics can help to reduce the incidence and
duration of non-specific diarrhea in dogs.''?
Specific benefits that probiotics can provide
to the stressed gut involve support of gastro-
intestinal tract barrier function, prevention
of bacterial translocation, and reduced sever-
ity and duration of enteritis."*'* The under-
lying molecular and cellular mechanisms
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through which probiotic organisms exert
benefit are not completely understood, but it
appears that most organisms have multiple
effects and that these vary with both spe-
cies and strain of organism. Some potential
mechanisms of action include suppression
of pathogenic bacteria through production
of inhibitory substances, modulation of the
host’s mucosal immune responses, modi-
fication of luminal pH through lactic acid
production, and competition with pathogenic
bacteria for essential nutrients and mucosal
attachment sites.!>!¢

A strain of canine-derived Bifidobacte-
rium animalis AHC7 has been shown to sur-
vive the environment of the canine gastroin-
testinal tract as well as conditions associated
with commercial processing.!” As a probiotic
supplement, it has been demonstrated to be
safe for use with dogs, and was shown to
effectively reduce the total number of fecal
anaerobic bacteria and clostridia species
such as Clostridium difficile in healthy dogs
following 5 weeks of supplementation.!”:!¥
A subsequent clinical trial reported that Bi-
fidobacterium animalis AHC7 significantly
improved recovery time and reduced the
need for antimicrobial drug therapy in dogs
with acute idiopathic diarrhea."

In addition to surviving exposure to bile
acids and digestive enzymes, it is essential
that a probiotic organism is administered
at a dose that contains concentrations high
enough to allow gut proliferation and colo-
nization, without overwhelming or imbal-
ancing the normal intestinal microbiota.
Most of the probiotic supplements that have
been studied delivered between 1 x 107 and
1 x 10" CFU per dose, regardless of the
bacterial species. There are few studies that
examine a range of effective probiotic doses
in dogs, and none known to the authors that
have examined a range of doses for Bifido-
bacterium spp. The purpose of the current
study was to examine the effects of varying
doses of a canine-derived strain of Bifido-
bacterium animalis (strain AHC7) on gut
function in a group of adult dogs undergoing
environmental stress associated with reloca-
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tion from homes to a kennel environment.

MATERIALS AND METHODS
Animals and Treatments

A group of 134 young adult dogs (mean

age 17.96 + 1.06 months) was recruited for
the study. All of the dogs were Labrador
Retrievers or Labrador-Golden Retriever
crosses that had been bred at a large, private
service dog organization and were placed

in private puppy raising homes shortly after
weaning (approximately 8 weeks of age).
Puppy Raiser (PR) homes were located in
16 different states that served four large,
regional training centers. Dogs remained in
their assigned home until they were approxi-
mately 60 weeks of age, and were enrolled
in the study approximately 5 weeks prior

to relocation. Relocation involved transfer
from the PR’s home to a regional training
campus for evaluation as a candidate service
dog.

At study enrollment, each PR was
provided with 27.2 kg of study diet (Eu-
kanuba® Large Breed Adult Maintenance),
feeding equipment, a study journal, and a
6-week supply of study treats (probiotic
supplement). Dogs that had not previously
been fed the study diet were transitioned to
the new food approximately 2 weeks prior
to study initiation. Dogs were fed only the
prescribed diet, and the daily probiotic treat
for the duration of the study.

Dogs were randomly assigned to one of
four treatment groups, with consideration
for balancing across regional kennel loca-
tions. Dogs in each treatment group received
a daily supplement containing either 0
(Control), 1 x 107 (Lg7), 1 x 108 (Lg8), or 1
x 10° (Lg9) colony forming units (CFU) of
Bifidobacterium animalis AHC7 (AHC7)
with their morning meal. Dogs were supple-
mented daily for 5 weeks prior to relocation
and for 20 days following relocation to the
kennel environment (a total of 8 weeks).

Per the service dog organization’s normal
procedures, kenneled dogs were pair-housed
following relocation with kennel assign-
ments restricted within treatment group to
minimize potential for treatment contamina-
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tion during the 20-day kennel period.

Study treats were composed of sucrose,
vegetable oil, dried skim milk, dried reduced
mineral whey, soy lecithin, artificial va-
nilla flavor, artificial color, cocoa butter,
and appropriate amounts of the probiotic
strain, B. animalis AHC7 (Knechtel Re-
search Sciences, Inc., Skokie, Illinois, USA
60076). Control treats contained no added
probiotic. Following production, treats were
refrigerated until distribution for study use
and samples were obtained for B. animalis
AHCT7 concentration analysis (P&G SOP
RD LAB MB.038.0 — Bifidobacterium enu-
meration; lams Central Laboratory, Mason,
Ohio, 45040).

Sample Collection and Analysis

Fecal scores, number of defecations per day,
the number of fecal scores that were unac-
ceptable (scores of 2 or less), fecal microbial
populations, and serum cortisol levels were
measured before and after kennel relocation.
Puppy raisers evaluated fecal quality for five
consecutive days prior to their dog’s reloca-
tion and on the day of relocation. A 5-point
fecal score scale was used with the follow-
ing assigned scores:

e 1 =liquid

* 2 = soft, without shape

* 3 = soft, with shape

e 4 = firm, ideal stool

* 5 =extremely dry.

A stool score of 4 was considered to be
ideal. Following relocation to kennels, daily
fecal scores were assessed by trained kennel
staff for 20 days, beginning the first day of
relocation. Because dogs were pair-housed,
a single fecal score was recorded for each
kennel. Daily kennel fecal scores were used
to calculate mean daily, weekly and period
fecal scores for statistical analysis.

Duplicate fecal samples were collected
from each dog at the start of the study (prior
to supplementation), approximately 5 weeks
prior to relocation. During the kenneling pe-
riod, fecal samples were collected on day 3,
4,10, 11, 19, and 20. Following collection,
fecal samples were sub-sampled and imme-
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Table 1. Fecal quality scores during three-week kennel relocation period in dogs fed varying

levels of a probiotic supplement*

Week Treatment** P Value
Lg9 Lg8 Lg7 Control

Week 1 3.93+0.07 3.93+0.07 3.77 +0.07 3.84 +0.07 P<0.29

Week 2 3.95+0.06 3.92 +0.06 3.90 + 0.05 3.85+0.05 P<0.69

Week 3 3.92+0.07° | 3.87+0.07° | 3.89+0.07° | 3.67+0.07° P<0.05

Overall*** | 394 +0.05* | 3.91+0.05° | 3.87+0.05°* | 3.75+0.04° P<0.03

* Reported as LSMeans + SEM of weekly average within kennel of fecal score using the following 5-point scale: 1 =
liquid; 2 = soft, without shape, 3 = soft, with shape; 4 = firm, ideal stool; and 5 = extremely dry.

** Different superscripts within rows indicate significant differences between treatments (P<0.05)

**% Significant treatment effect for three-week period (P<0.05)

diately placed on dry ice and stored at -70°C
until analysis. Fecal microbial populations
were measured in samples collected at the
start of the study (baseline) and on days 3,
10, and 20 of the kenneling period (The GI
Lab, Department of Small Animal Surgery,
Texas A&M University, College Station,
Texas 77843). Fecal microbial popula-

tions were determined for Bifidobacterium
animalis AHCT, total Bifidobacteria spp,
total Lactobacillus spp, Bacteroides fragilis,
Clostridium perfringens, Escherichia coli,
and the Clostridium coccoides-Eubacterium
group using qPCR techniques that were
previously described.?!

Blood samples were collected by ce-
phalic venipuncture from all dogs 5 weeks
prior to relocation (baseline) and on days 3,
10, and 20 of the kenneling period. Follow-
ing collection, samples were transferred
to centrifugation tubes and allowed to clot
for 15 minutes. Serum was separated via
centrifugation (10 minutes @ 2,000g), trans-
ferred to sterile cryogenic tubes (2 ml), and
stored at -70°C until analysis. Serum cortisol
was measured in duplicate using a commer-
cially available cortisol assay (ParameterTM
Cortisol Assay, R&D Systems Inc., Minne-
apolis, MN 55413).

Statistics

Data were analyzed utilizing the GLM
procedures of SAS (V9.1, SAS Institute,
Gary, NC 27513). The initial statistical
model included region, treatment group, and
sex. Because no significant region (reloca-
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tion center) or sex differences were found,
the final statistical model included treatment
only. When statistically significant treatment
effects were found, post-hoc treatment dif-
ferences were examined using Least Square
means (p<0.10).

RESULTS

Dogs

One hundred twenty-one (121) of the 134
enrolled dogs (90.3%) completed the study.
Seven dogs were excluded from analysis due
incomplete data, four dogs were excluded as
a result of PR noncompliance, and two dogs
were released by the service dog organiza-
tion prior to the end of the study because of
behavior problems.

Fecal Scores

Mean fecal scores collected during the 5
days prior to relocation were all within a
range that is considered to be optimal (3.7 to
3.9) and did not differ significantly among
treatment groups (data not shown, P> 0.10).
During the 3-week relocation period, mean
fecal scores of the three probiotic treated
groups were significantly higher when com-
pared with the control group (P<0.03; Table
1). When compared within the week, all
three supplemented groups had significantly
higher mean fecal scores when compared
with mean fecal scores of the control group
for week 3 (P < 0.05), with no significant
differences in fecal score among groups dur-
ing week 1 or week 2 of the kennel reloca-
tion period. Probiotic supplementation also
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Table 2. Mean number of unacceptable stools produced during a three-week kennel relocation

period in dogs fed varying levels of a probiotic supplement*

Week Treatment** P Value
Lg9 Lg8 Lg7 Control

Week 1 0.06 +0.3° 0.31+0.3° 0.47 +0.3® 1.10+0.3® P<0.08

Week 2 0.33+0.3 0.50+0.3 0.44+0.3 1.00+0.3 P<0.33

Week 3 0.88+0.5 0.38+0.5 0.61+0.4 1.10+0.4 P<0.67

Overall*** 1.18+0.7° 1.19+0.7° 1.50 +£0.6° 3.1+0.6° P<0.10

* Reported as LSMeans + SEM of the number of unacceptable stools per dog with a score < 2
** Different superscripts within rows indicate significant differences between treatments (P<0.10)
*** Significant treatment effect for three-week period (P<0.10)

significantly affected the number of unac-
ceptable stools that were produced during
the first week of kennel relocation (Table 2).

Dogs supplemented with either 10®
(Lg8) or 10° (Lg9) CFU of AHC7 produced
significantly fewer unacceptable stools dur-
ing the first week of relocation (0.31 + 0.3
and 0.06 + 0.3, respectively) when com-
pared with the mean number of unaccept-
able stools produced by dogs in the control
group (1.10 + 0.3). No significant difference
was found between number of unacceptable
stools produced by dogs supplemented with
107 (Lg7) CFU and any of the other treat-
ment groups. The mean number of unaccept-
able stools produced per dog over the entire
3-week period was significantly lower for
the three groups treated with AHC7 when
compared with the control group (P < 0.10).
The number (percent) of dogs that passed

one or more unacceptable stools was also
significantly lower during the first week

of relocation in the Lg8 and Lg9 treatment
groups when compared with the control
group (1.56 +4.4 and 4.46 + 4.4 vs. 15.7 +
3.97, respectively; Table 3). Cumulatively,
the total number of unacceptable stools that
were passed during the relocation period by
dogs in the supplemented groups was lower
in all three treatment groups when compared
with the control group (Figure 1).

Fecal Microbial Counts

No significant differences in fecal micro-
bial populations were found among the
four treatment groups at the start of the
study period (baseline) prior to initiation

of supplementation (Table 4). During the
supplementation period, the fecal AHC7
number increased significantly in all three
supplemented groups above baseline, and

Table 3. Percent of dogs producing unacceptable stools during a three-week kennel relocation
period in dogs fed varying levels of a probiotic supplement*

Week Treatment** P Value
Lg9 Lg8 Lg7 Control

Week 1 1.56 +4.4¢ 4.46 +4.4° 6.72+4.3*% [ 15.7+3.97* P<0.10

Week 2 476 +4.3 7.14+4.1 6.35+3.9 1430+ 3.8 P<0.33

Week 3 14.58+ 7.6 6.25+7.6 10.19+7.2 1842+ 7.0 P<0.67

Overall*** 8.75+3.5 595+3.6 7.63+3.4 1642 +3.3 P<0.15

* Reported as LSMeans + SEM of the percent of dogs within treatment group producing one or more unacceptable

stools (score < 2)

** Different superscripts within rows indicate significant differences between treatments (P<0.10)
*** Significant treatment effect for three-week period (P<0.10)

Intern J Appl Res Vet Med * Vol. 10, No. 3, 2012.
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Table 4. Fecal microbial populations prior to and during a three-week kennel relocation
period in dogs fed varying levels of a probiotic supplement*

Organism/Day Treatment Group**
B. animalis AHC7 | Lg9 Lg8 Lg7 Control P Value
Baseline 0.105+0.03 | 0.038 +0.04 0.060 + 0.03 0.102 +0.03 P<0.46
3 days 0.700 + 0.04¢ | 0.600 +0.04° | 0.376 + 0.04° 0.163 +0.03* P<0.001
10 days 0.693 +£0.049 [ 0.559 + 0.05¢ | 0.347 + 0.04° 0.158 +0.04° P<0.001
20 days 0.709 +0.05¢ | 0.547 + 0.05¢ | 0.349 + 0.05° 0.213 +0.04* P<0.001
Bifidobacterium Lg9 Lg8 Lg7 Control P Value
spp.
Baseline 0.271+0.05 | 0.206 + 0.06 0.321 +0.05 0.390 + 0.05 P<0.11
3 days 0.726 +0.04¢ | 0.577 £ 0.04> | 0.481 +0.04° 0.348 + 0.04° P<0.001
10 days 0.731+0.05¢ | 0.574 +0.05* | 0.487 +0.05° 0.345 + 0.04° P<0.001
20 days 0.726 +0.05¢ | 0.566 +0.05° | 0.493 +0.05° 0.363 +0.05° P<0.001
Lactobacillus spp. | Lg9 Lg8 Lg7 Control P Value
Baseline 0.320+0.06 | 0.338 +0.07 0.313 +£0.06 0.378 £ 0.06 P<0.87
3 days 0.501 +0.06 |0.536 +0.07 0.395 +0.06 0.574 + 0.06 P<0.21
10 days 0.356+0.07 | 0.446 +0.08 0.499 + 0.07 0.539+0.07 P<0.29
20 days 0.331 +£0.07° | 0.470 £ 0.07* | 0.642 +0.07* 0.501 + 0.06* P<0.02
Bacteroides spp. Lg9 Lg8 Lg7 Control P Value
Baseline 0.593+0.03 | 0.615+0.04 0.592 +0.03 0.601 +0.03 P<0.97
3 days 0.636 +0.03 |0.577 +0.03 0.614+0.03 0.652 +0.03 P<0.40
10 days 0.643 +0.03 | 0.650 +0.04 0.667 + 0.03 0.629 + 0.03 P<0.86
20 days 0.624 +0.03 | 0.626 +0.03 0.621 +0.03 0.663 +0.02 P<0.61
C. coccoides- Lg9 Lg8 Lg7 Control P Value
Eubact.
Baseline 0.834+0.04 |0.753 +0.04 0.829 + 0.04 0.845 +0.03 P<0.33
3 days 0.852+0.03 |0.781 +0.03 0.776 + 0.03 0.841 +0.03 P<0.20
10 days 0.867 +£0.04° | 0.838 £ 0.04° | 0.77 + 0.04® 0.723 +0.04* P<0.04
20 days 0.837+0.03 | 0.838 +0.03 0.760 + 0.03 0.802 +0.03 P<0.23
C. perfringens Lg9 Lg8 Lg7 Control P Value
spp.
Baseline 0.399 +0.04 | 0.458 +0.05 0.484 +0.04 0.420 + 0.04 P<0.53
3 days 0.286+0.04 | 0.352 +0.04 0.378 +0.04 0.392+0.04 P<0.25
10 days 0.278 +0.04 | 0.338 +0.05 0.321 +0.04 0.233 +0.04 P<0.32
20 days 0.321+0.04 |0.259 +0.04 0.371 +0.04 0.346 + 0.04 P<0.27
E. coli Lg9 Lg8 Lg7 Control P Value
Baseline 0.380+0.05 |0.283 +0.06 0.392 +0.05 0.306 + 0.05 P<0.42
3 days 0.340 £ 0.05 ] 0.305 +0.05 0.341 +0.05 0.401 +0.05 P<0.58
10 days 0.275+0.05 | 0.183 +0.05 0.295 +0.05 0.354 +0.05 P<0.13
20 days 0.210+0.05 ]0.214 +0.05 0.197 +0.05 0.267 +0.04 P<0.71

* Reported as LSMeans + SEM (fg DNA/5 ng bacterial DNA)

** Different superscripts within rows indicate significant differences between treatments (P<0.10)
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the values suggest a dose-response effect
(Lg9>Lg8>Lg7>Control). The supple-
mented groups maintained fecal AHC7
populations throughout the study that were
significantly higher than populations in the
control group (Figure 2). Total Bifidobacte-
ria populations paralleled the values reported
for AHC7 (Table 4). Lactobacillus popula-
tions did not differ among the four groups

at any sampling times, with the exception of
on Day 20, when dogs in the Lg9 group had
significantly lower numbers of Lactobacil-
lus when compared with the other groups
(P<0.02).

Within treatment groups, dogs in the
Lg7 group had elevated levels of Lactobacil-
lus on Day 20 when compared with baseline
values (P<0.05). No significant differences
were found among treatment groups or
within groups when compared with base-
line values during the relocation period in
populations of Bacteroides spp. No differ-
ences among treatment groups were found in
counts of the family group C. coccoides and
Eubacterium at most time points. However,
there was a significant decrease in count in
the Control group on Day 10 when com-
pared with the baseline count. This change
in the Control group resulted in a significant
difference between the Control and the
Lg8 and Lg9 treatment groups on Day 10
(P<0.04). C. perfringens populations did not
differ significantly among treatment groups
at any time point. Significant decreases in
C. perfringens were observed in the Control
group and in the Lg7 treatment group on
Day 10 when compared with baseline values

(P <0.05). Similarly, no differences in E.
coli populations were observed among the
four groups during the relocations period.
However, E. coli decreased significantly on
Day 20 in the Lg7 group when compared
with baseline (P<0.05).

Serum Cortisol

No significant differences in serum cortisol
levels were observed among the four groups
prior to or during relocation. During the re-
location period, all groups had significantly
elevated serum cortisol concentrations when
compared with baseline values on the third
day of relocation (Table 5). Concentrations
in all dogs returned to values that were not
statistically different from baseline values on
Day 10 and Day 20 of relocation.

DISCUSSION

The two most common kenneling situa-
tions that dogs experience are pet dogs that
are boarded at a commercial kennel and
homeless dogs housed at animal shelters. It
is generally accepted that these transitions
are stressful to dogs, and that this stress may
manifest as both physiologic and behavioral
signs.!?? Measures of stress that have been
used with dogs in shelters include serum

or salivary cortisol levels, barking, and
behavioral signs (pacing, panting).***** In
addition, gastrointestinal responses to stress
can include loose stools and diarrhea.>*¢ Al-
though the exact underlying mechanisms of
these gastrointestinal changes in dogs have
not been studied, research with other species
has shown that psychological stress can
compromise colonic barrier function through
activation of mast cells, which can contrib-

Table 5. Serum cortisol concentrations (ug/dl) during a three-week kennel relocation period
in dogs fed varying levels of a probiotic supplement*

Cortisol (ug/dl) Treatment*®* P Value
Lg9 Lg8 Lg7 Control

Baseline 1.43 £0.11 1.56 +£0.13 1.34+0.11 1.36 £ 0.11 P<0.57

KT+3 2.12+0.19 | 2.14+0.21 2.13+0.19 | 2.07+0.18 P<0.99

KT+10 2.00+0.16 | 2.07+0.19 1.70+0.15 | 2.00+0.15 P<0.36

KT+20 1.63 +0.15 1.83+£0.17 1.64 +0.14 1.60 +0.14 P<0.74

* Reported as LSMeans + SEM (ug/dl)

Intern J Appl Res Vet Med * Vol. 10, No. 3, 2012.
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Figure 1. Total number of unacceptable stools passed during a three-week
kennel relocation period in dogs fed varying levels of a probiotic supplement
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ute to large bowel diarrhea.””?*? Exposure
to stress may also alter the composition of
commensal gut microbiota by reducing the
number of beneficial bacteria and allowing
the proliferation and epithelial adherence of
potentially pathogenic bacterial species.™

An earlier pilot study conducted by the
authors found that service dogs undergoing
relocation from homes to kennel environ-
ments experienced reduced stool scores and
tended to show increased serum cortisol
concentrations. These changes occurred
even though the dogs were all fed a high
quality diet, received regular veterinary care,
and were in optimal health. As a result, the
study reported here was conducted to exam-
ine effects of varying doses of B. animalis
AHC7 supplementation on gut function and
physiology, as measured by stool scores and
fecal microflora, in a similar group of dogs
undergoing kennel relocation. Results cor-
roborated the pilot study data, showing that
all of the dogs in the present study experi-
enced some degree of stress, as evidenced
by elevated serum cortisol concentrations on
the third day of kennel relocation and vary-
ing effects on fecal quality.

There is evidence in dogs that probiot-
ics can help to restore normal gut function
during episodes of idiopathic acute enteri-
tis.'*1%26 Probiotic therapy may also have
efficacy in the management of other forms
of enteritis in dogs, including dietary sensi-
tivity.*'#23 A range of different lactic acid
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species is unique
and distinct, it

is presumed that
selection of a
probiotic organ-
ism that is derived
from the species of its intended use should
provide the greatest benefit.*** For example,
when a group of canine-derived lactic acid
bacteria species were screened for use as
probiotics in dogs, two Lactobacillus species
became established in the intestine during
the feeding period.*® Following supplemen-
tation, these strains declined in numbers,

to be rapidly replaced by a proliferation of
indigenous Lactobacillus acidophilus in

the canine gut. Although these results are
preliminary, the authors suggested that the
canine-derived lactic acid bacteria that were
fed as a probiotic functioned to enhance the
proliferation of the beneficial indigenous
population of Lactobacillus acidophilus.
This unique effect may be related to the

use of species-specific organisms that are
already adapted to existing as commensal
organisms. This specificity may enhance

a probiotic’s ability to support the normal
microbiota balance.

Control

Recent evidence has shown that B. animalis
AHCT7, the canine-derived probiotic used in
the current study, possesses the characteris-
tics that are needed for an effective probi-
otic. The organism remains viable follow-
ing freeze-drying and processing, survives
exposure to stomach and bile acids, and

is capable of adhering to intestinal epithe-
lial cells.!"” The ACH7 strain has also been
shown to be well tolerated and safe when
fed to growing dogs at a concentration of 5
x 10'° CFU per day.!* To provide beneficial
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health effects, a
probiotic must

Figure 2. Change in fecal microbial populations of Bifidobacterium
animalis AHC?7 from baseline at 3,10 & 20 days of a three-week kennel re-

be capable of location period in dogs fed varying levels of AHC7 probiotic supplement*
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that the population is maintained with con-
tinued supplementation, as measured using
fecal microbial counts.

Few studies have been conducted that
examine effective dose ranges for probiot-
ics, and those that are available have studied
different organisms and host species. For
example, a dosing recommendation for a
human strain of Lactobacillus rhamnosis
in dogs is 5 x 10'° CFU per day, while an
approximately 10-fold increase of the same
organism is recommended for horses.?$%
Effective doses may also be affected by the
original source of the probiotic microbe.
When a probiotic preparation containing ei-
ther 0, 1 x 10%, 1 x 10", 5x 10, or 5 x 10"
CFU/day of a human strain of Lactobacil-
lus rhamnosus was fed to healthy dogs, the
probiotic organism was detected in the feces
of at least 50% of dogs treated with the three
lowest concentrations, and in 100% of the
dogs treated with the preparation containing
the highest concentration (5 x 10! CFU).3*

Fecal concentrations of L. rhamnosus
were also significantly higher in this group
when compared with the control and with
the other three supplemented groups. The
authors reported that the dose required by
dogs was substantially higher than the dose
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* Data are reported as LSMeans + SE (A from baseline), with different superscripts denoting
a significant difference (P<0.05) between treatment groups.

needed to achieve colonization in human
subjects, suggesting that colonization with
a human strain of L. rhamnosus in dogs
was less efficient. In addition, the persis-
tence of L. rhamnosus colonization in dogs
is of shorter duration than that reported in
humans.*’ These differences suggest that

L. rhamnosus (and perhaps other probiotic
organisms) of human origin are less well
adapted to colonize the canine gastroin-
testinal tract than the human intestine, and
thus require a higher dose for colonization
in dogs when compared with doses that are
effective in human subjects. This theory

is supported by results from another study
that fed healthy dogs 1 x 10° CFU/ml (2 to
3 ml doses/day) of an Enterococcus fae-
cium strain that had been isolated from dog
food.*! Dogs were supplemented for a period
of only 7 days, but presence of the organism
was detected in treated dogs’ feces for up
to 3 months following cessation of supple-
mentation. Colonization appeared to occur
rapidly and persisted for a longer period of
time than that reported for probiotics of hu-
man origin.

Finally, the mode of delivery and dura-
tion of treatment may also influence the
dosing range for probiotics. When a dry dog
food containing 1 x 10° CFU/gm of a human
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strain of Lactobacillus acidophilus was fed
to dogs with non-specific dietary sensitiv-
ity for 12 weeks, dogs showed significant
improvements in fecal quality and defeca-
tion frequency.* However, while there were
numerical increases in fecal lactobacilli,
statistically significant changes in fecal mi-
crobial populations were not observed.

Results of the present study showed
that feeding between 1 x 107 and 1 x 10°
CFU/day of a canine origin B. animalis
strain resulted in significant increases in
fecal populations of Bifidobacteria that
persisted throughout the dosing period. A
dose-response trend was also observed.
Dogs supplemented with higher concentra-
tions of AHC7 generally had higher AHC7
fecal concentrations. Dogs fed a supplement
containing 1 x 10° CFU (Lg9) had the high-
est fecal concentrations of AHC7 throughout
the relocation period when compared with
the control group and when compared with
dogs supplemented with lower concentra-
tions of AHC7. Similar to reports with
other canine-derived probiotic organisms,

a relatively low dose (1 x 10" CFU/day) of
AHCT7 was capable of effecting changes

in the gastrointestinal microbiota and (as
indicated through fecal counts) appeared to
support colonization. Fecal counts following
supplementation were not measured in this
study. Collecting this type of data in future
studies would help to determine if and for
how long changes to the intestinal micro-
biota persist in dogs.

While evidence of colonization is im-
portant, the clinical response to a probiotic
and how dosing level affects clinical signs
is of equal or greater interest. Fecal scoring
provides a non-invasive and frequently used
method for measuring intestinal wellness
and presence of diarrhea in dogs. Stool
scoring systems employ a standard scale that
typically includes between 3 and 7 points.
Each point is accompanied by a description
of the stool’s shape and texture and illustra-
tive photographs. Although this type of scor-
ing system is subjective, there is evidence
that fecal scores provide a superior measure
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of fecal quality in dogs than do fecal dry
matter or fecal moisture content.*>* In the
present study, supplementation with AHC7
resulted in the maintenance of optimal fecal
scores during kennel relocation. Dogs sup-
plemented with AHC7 maintained excellent
stool scores, while un-supplemented dogs
showed a decline in fecal quality during the
third week of relocation, leading to sig-
nificant differences between supplemented
and non-supplemented groups. In addition,
during the first week of relocation, a higher
proportion of dogs that did not receive the
probiotic supplement produced stools of
poor quality when compared with dogs in
the probiotic supplemented groups.

It is of importance that the dogs in this
study were all young and healthy, fed a high
quality dog food, and from genetic lines that
have been specifically selected for the stable
temperament that is needed for service dog
work. Therefore, the effects of relocation on
gastrointestinal health were expected to be
moderate in the dogs included in this study.
Yet results showed that probiotic supple-
mentation helped to maintain normal gut
function when faced with environmental
stressors. These data suggest that supple-
mentation with 1 x 107 CFU/day of AHC7
can provide benefit, while supplementation
with 1 x 108 to 1 x 10° CFU per day AHC7
may lead to a more consistent response.

CONCLUSION

In this study, significant positive effects of
probiotic supplementation were observed

in healthy adult dogs that were exposed

to the stress of relocation from a home
environment to a kennel environment. A
dose-response effect was also suggested,

as measured by fecal concentrations of
Bifidobacterium animalis AHC7 and gas-
trointestinal response. Supplemented dogs
maintained optimal fecal quality throughout
relocation, and a significantly lower propor-
tion of supplemented dogs produced poorly
formed or loose stools. Supplementation
with a canine-derived probiotic comprised
of B. animalis AHC7 can provide a welfare
benefit to working dogs, dogs being board-
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ed, or other dogs being subjected to environ-
mental changes such as transport, kenneling,
or other stressors.

FOOTNOTES

a Unpublished data; P&G Pet Care and
Nutrition Center, Lewisburg, Ohio
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