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ABSTRACT

The aim of the present study is to investigate the effects of obesity in dogs on one of the main
elements of innate immunity — phagocytosis. The experiment was conducted on 20 healthy, male,
mongrel dogs at the age of 4 to 7 years. Dogs were divided into three groups — two experimental (I and
II) and one control group. Dogs of group I (obese dogs) were submitted to a high — fat hypercaloric
diet for three months in order to cause experimental obesity. Dogs of group II (non-obese dogs) were
fed a standard maintenance diet and had normal body condition. Infection was induced in dogs of
group I and group II by subcutaneous application of bacterial suspension of Staphylococcus
intermedius. Percentage of phagocyting neutrophils and phagocytic index were estimated in the
following dynamics: initial levels (before infection-0 hour), 3", 24™ 48" hour, and 7" and 14" day
after infection. In non-obese dogs both percentage of phagocyting neutrophils and phagocytic index
increased on 48" hour after infection. In obese dogs both parameters did not show any statistically
significant changes within the whole period of experiment.
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INTRODUCTION

_ Staphylococcus intermedius was  first
described in 1976 [1] and was found in various
animal species — horses, cats, pigeons and
others, but studies show it is most pathogenic
for the dog [2]. In this animal species it causes
different pyogenic infections and most often
pyoderma. About 80% of the dogs with skin
allergic reactions develop a secondary bacterial
infection, in almost 100% of the cases caused
by Staphylococcus intermedius [3]. Although it
is a part of the resident microflora, in some
conditions Staphylococcus intermedius can
reproduce very quickly, colonizing extensive
parts of the skin and becoming pathogenic. Its
pathogenic features are due to certain
structures of bacterial cell wall and also some
secretory proteins, acting as exotoxins. These
components provoke activation
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of defense mechanisms of organism and
mostly activation of elements of innate
immunity, most important of which is
phagocytosis. Exotoxins, parts of which are
super antigens, activate not only T -
lymphocytes but also B — lymphocytes,
increase  secretion of  proinflammatory
cytokines and induce acute — phase response
and influence phagocytosis [4, 5, 6, 7].

In the recent years, in industrially developed
countries, obesity has become a problem of
epidemic importance not only for humans but
also for their pets. Thorough investigations of
white adipose tissue show that it is not only a
depot of tryacylglycerols, but it is also an
important endocrine organ secreting a large
number of biologically active substances,
which are called adipokines — leptin,
adiponektin, resistin [8, 9]. They play role not
only in metabolism, but also influence defense
mechanisms of organism. Adipose tissue in
obese individuals is a source of various
proinflammatory cytokines and factors — TNF-
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-a, IL-1, IL-6, iNOS /NOS2/, TGF-B1, soluble
ICAM, IL-8, IL-18 and others [10]. Part of
these molecules (TNF-a, IL-1, IL-6) induce
production of acute — phase proteins by
hepatocytes. Increased levels of cytokines and
acute — phase proteins lead to activation of
inflammatory signal pathways, and are
associated with low — grade, but chronic
systemic inflammation [11]. Data concerning
effects of obesity related production of
proinflammatory factors on innate defense
mechanism and especially phagocytosis in
humans and animal species are scarce and to
some extent controversial [12, 13, 14].

The aim of the present study is to
evaluate comparatively and establish features
and differences in phagocytic activity of
neutrophils in dogs with normal body
condition and dogs with obesity (induced by
high-fat hypercaloric diet), which are
experimentally infected with Staphylococcus
intermedius.

MATERIAL AND METHODS

Experimental animals
Experimental animals

We used 20 male, healthy, mongrel
dogs at the age of 4 to 7 years. Period of adaptation
continued one month. The dogs were treated against
parasites with Prazimec — D (Biovet, Peshtera,
Bulgaria) at a dose of 1 tablet/10 kg. Also, they
were treated against ectoparasites with antiparasitic
shampoo, Ectomin and Tapilan (Dorvet, Israel).
Animals were kept in individual cages situated
indoors, providing constant room temperature.
Dogs went for walks twice a day; half an hour in
the morning and another walk in the evening.
Members of the team conducting the experiment
took care of the dogs in order to avoid stress.
Dogs were divided into three groups:

Group I (obese dogs) — animals of this
group (n=6) had initial body weight 12.86 £ 1.43
kg. They were submitted to a high-fat overfeeding
diet (standard maintenance diet plus lard
supplement-10g/kg body weight) for a period of
three months, in order to induce experimental
obesity.
Group II (non-obese dogs) — animals of this group
(n=8) had initial body weight of 13.65 + 3.31 kg.
They were fed only a standard maintenance
diet (“Jumbo Dog”, Gallisman S. A., Bulgaria;
contents: protein-17%, fats-8%, fiber-4%,
vitamin D3-3000 [U/kg, vitamin E-200 mg/kg,
vitamin A-11000 IU/kg, Zn-35 mg/kg, Na-
0.4%, Mg-50 mg/kg, Ca-0.95-1.3%, CI-0.95%,
Cu-9 mg/kg, humidity-9%).
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Experimental staphylococcal infection was
induced in animals of group I and group II.
Control group — it consisted of animals (n=6),
which were fed the same standard maintenance
diet and were submitted to no other treatment.
Initial body weight was 12.43 + 1.4 kg.

Experimental infection

Local Staphylococcus intermedius
infection was induced by subcutaneous
application, in the lumbal region, of 5 ml
bacterial  suspension  (1x10°  CFE/ml).
Suspension was prepared from Dbacterial
culture after 24-hour growth. A terrain strain
isolated from a dog with a clinical infection,
was used. Microbiological identification was
done by BD BBL Crystal Gram Positive 1D
System. Strain was determined as catalase-
positive, oxidase-negative, producing
plasmocoagulase and desoxiribonuclease.

Sample collection

Blood samples were collected in sterile glass
tubes by punction of vena cephalica in the
following dynamics- right before infection (0
hour), and on 3", 24", 48" hour, 7" and 14"
day after infection. As anticoagulant we used
for each sample 0,2 ml heparin (50 units/ml).

Method for evaluating phagocytic activiy of
neutrohpils

Phagocytic  activity was evaluated by
measuring the following parameters:

e Percentage of phagocyting neutrophils
in whole blood samples — defined by
the immunofluorescent method of
Samnaliev [15]. On the smear 150
neurophils are counted. Then the
parameter is defined by the formula:

% phagocyting cells = (count of phagocyting
cells) / 150 x 100

e Phagocytic index — shows the mean
number of engulfed bacteria by a
phagocyting cell.

Phagocytic index = total count of engulfed
bacteria / 150

Statistical analysis

Results are presented as meanstSD and
submitted to standard F- and t-tests (StatMost,
version 2.5), provided by DataMost
corporation. Differences were considered
statistically significant at the p<0.05 level.

64 Trakia Journal of Sciences, Vol. 7, No. 4, 2009



RESULTS
Body weight

Body weight

In group I body weight increased
significantly after 90 days of high-fat
overfeeding diet (16.54+1.67 kg, p<0.01), as
compared to initial levels before diet
(12.86+1.43 kg).

In group II body weight at the end of
the 90 days period (13.83+2.3 kg) showed no
statistically ~ significant  differences, as
compared to initial levels (13.65+£3.31 kg).

Body weight of control animals also
had no statistically significant changes at the
end of the 90 days period (12.98%1.7 kg), as
compared to initial values (12.43+1.4 kg).

Comparison of body weight between
groups after the 90 days period showed
statistically significant difference — it was
higher in group I, as compared to control group
(p<0.01).

Percentage of phagocyting neutrophils

Percentage of phagocyting neutrophils
in group | had no statistically significant
changes within the whole period of
experiment, as compared to initial levels. On
the contrary, in group II percentage of
phagocyting neutrophils rose on 48™ hour after
infection (18.7£5.7%, p<0.05), as compared to
initial level (12.23+5%), (Table 1). On 7™ day
after infection percentage of phagocyting
neutrophils decreased to its minimal value
(8.9+£2.3%), which is significantly lower, as
compared to the values on 3" hour (16£6%,
p<0.05), 24™ hour (19.6+7.1%, p<0.01) and
48" hour (p<0.01).

Comparison between groups in dynamics
reveals significantly higher values in control group
on 3" hour, vs. group I (group I — 11.8+6.4%,
controls — 26.248.2%, p<0.01), and vs. group II
(p<0.05). Percentage of phagocyting neutrophils in
group I was significantly higher vs. group II on 7"
day after infection (group I — 14.6+5%, p<0.05).

Phagocytic index
In obese dogs (group I) phagocytic index showed
no statistically significant differences, as compared
to its initial values.

In group II phagocytic index rose on
48™ hour after infection (0.5+£0.06, p<0.05), as
compared to its initial value (0.34+0.15), (Table 1).
On 7™ day phagocytic index decreased to its
minimal value (0.21£0.06), which is significantly
lower, as compared to the values on 3™ hour
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(0.55+0.15, p<0.01), 24™ hour (0.4+0.12,
p<0.01) and 48™ hour (p<0.001).

Comparison  between groups in
dynamics reveals significantly higher values of
phagocytic index in group II vs. group I on 3"
hour (group I — 0.28+0.14, p<0.05). Phagocytic
index in group II was also higher as compared
to controls on 48" hour (controls — 0.36+0.13,
p<0.05).

DISCUSSION

Phagocytosis, as a response to
infections, is the main component of innate
defense mechanisms. Neutrophils are the most
active phagocyting cells from all leucocytes,
and adequate production of oxide radicals
(their main microbicide factor) is crucial for
their function [16]. Opsonisation of bacteria is
an important stage of phgocytosis. Shearer [17]
in his in vitro experiments discovers that
opsonins of canine serum,obtained from dogs
with pyoderma, stimulate phagocytosis of
Staphylococcus intermedius by neutrophils, but
capability for intracellular killing does not
change significantly. Andonova et al. [18]
found that after experimental subcutaneous
infection ~ with  Staphylococcus  aureus
percentage of phgocyting neutrophils increases
on 24" hour after infecting, which is
accompanied by an increase of phagocyting
index. Chaprazov et al. [19] found increase in
percentage of phagocyting neutrophils on 24™
hour, and increased production of oxide
radicals on 24™ and 48" hour after intravenous
application of suspension of Staphylococcus
aureus.

Analysis of data, from the experiment
conducted, showed that on 3" hour after infection
in dogs of both experimental groups percentage of
phgocyting neutrophils is decreased and later on
48™ hour it increases in group II, which is
accompanied by an increase of phagocytic index at
the same time. In dogs of group I there is no
increase in the parameters. All these data indicate
lower
phagocytic activity of neutrophils in the early
stages of activation of innate defense mechanisms
in obese dogs.

Results of our experiment are similar to those of
studies of Debczinski [12] in humans and
Gottschlich [13] in obese dogs.

One of the possible reasons for decreased
phagocytic activity of neutrophils, together with
cytokine disbalance, is impaired glucose tolerance
and insulin resistance found in the obese dogs
(unpublished data), which have been described to
cause insufficient energy delivery to phagocyting
cells [20, 21, 22, 23].
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Table 1. Changes in percentage of phagocyting neutrophils (%) and phagocytic index in control group (n=6), experimental group | (n=6, obese dogs submitted to
infection) and experimental group Il (n=8, non-obese dogs submitted to infection). Results are expressed as mean=SD.

Dynamics 0 hour 3 hour 24 hour 48 hour 7 day 14 day
Control | Group | Group | Control | Group | Group | Control | Group | Group | Control | Group | Group | Control | Group | Group | Control | Group | Group
Parameter group I 11 group I 11 group 1 11 group | 11 group I II group I II
d ¢ d
Percentage of | 19.05 142 | 12.23 26.2 11.8 16 18.32 15.6 19.6 23.37 14.2 18.7 18.8 14.6 8.9 22.6 12.5 15.3
phagocyting + + + + + + + + + + + + + + + + + +
cells (%) 7.6 4.2 5 8.2 6.4 6 39 7.9 7.1 12.5 6.8 5.7 9.9 5 2.3 11.6 4.9 7.7
d ca
Phagocytic 0.35 0.4 0.34 0.36 0.27 0.55 0.39 0.4 0.44 0.36 0.46 0.5 0.29 0.45 0.21 0.32 0.4 0.41
index + + + + + + + + + + + + + + + + + +
0.1 0.12 0.15 0.17 0.13 0.15 0.13 0.23 0.12 0.12 0.2 0.06 0.08 0.24 0.06 0.15 0.25 0.2

Statistically significant differences in group I and group II vs. control group: a - p<0.05, a* - p<0.01, a** - p<0.001
Statistically significant differences within group I vs. 0 hour: b - p<0.05, b* - p<0.01, b** - p<0.001

Statistically significant differences within group II vs. 0 hour: ¢ - p<0.05, ¢* - p<0.01, ¢** - p<0.001

Statistically significant differences between group I and group II: d - p<0.05, d* - p<0.01, d** - p<0.001
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CONCLUSION

Analyzing the results we can conclude, that in
obese dogs with experimental subcutaneous
Staphylococcus intermedius infection, reaction
of neutrophils is inadequate in the early stages
of activation of innate mechanisms of defense.
Thus innate immunity is impaired and can not
ensure enough time and provide proper
conditions for timely and effective triggering
of adaptive immunity.
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