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The aim of this study was to investigate the presence of tonsillitis in dogs and isolation of bacteria
involved as well as their antimicrobial susceptibility. For this purpose from June 2015 to August
2017, 12 clinical cases of dogs with tonsillitis have been examined, and a total of 24 samples were
collected. Diagnosis was based on anamnesis, clinical signs, haematology and biochemical tests and
bacteriological analyses. The isolation and identification of bacteria was carried out according to
conventional microbiological methods and biochemical tests, while the antimicrobial susceptibility of
bacterial isolates was tested using the disk diffusion method. Escherichia coli was the most com-
monly isolated bacteria with isolation rate 35.0%, followed by Streptococcus pyogenes (27.50%),
Staphylococcus aureus (20%), Staphylococcus intermedius (10%) and Pasteurella spp. (7.5%). A
high resistance to ampicillin, streptomicin and penicillin G was shown by E. coli, S. intermedius, S.
pyogenes isolates. None of S. pyogenes, S. aureus, S. intermedius and Pasteurella spp., isolates was
resistant to amoxicillin/clavulanic acid.

Key words: antimicrobial susceptibility, bacteria, canine tonsillitis

INTRODUCTION

Tonsillitis is often seen as an acute in-
flammation of the tonsils in conjunction
with pharyngitis. Primary bacterial tonsil-
litis infections in cats and dogs are un-
usual (Ettinger & Feldman, 2005). Tonsil-

body during feeding and breathing (Ev-
ans, 1993). Infection of the upper and
lower airways follows either the move-
ment of bacteria into otherwise sterile
sites or the increase in bacterial burdens

litis is a term used to describe conditions
when the tonsils are inflamed or infected.
Its location at the crossing of the digestive
and respiratory tracts plays a key role in
immunity as this is the site where vast
amounts of foreign antigens enter the

and compromised natural defenses leading
to infection. Pathogenic bacteria include
those that normally colonise the nasal
cavities, tonsils and pharynx of otherwise
healthy dogs (Blondeau, 2014). Chronic
tonsillitis in young dogs is thought to rep-
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resent maturation of pharyngeal defense
mechanisms. The tonsils are usually hy-
peraemic, mottled, enlarged and bulge
from the crypts. Malaise, pyrexia, dys-
phagia and anorexia may also occur (Guil-
ford, 1996; Quinn et al., 1997; Sturgess,
1999; Hitt et al., 2003). Bacteria isolated
from dogs with tonsillitis are often of the
same species as the normal flora found in
the mouth and pharyngeal region (Quinn
et al., 1997; Hitt et al., 2003). The com-
monest pathogenic bacteria isolated from
diseased tonsils are Escherichia coli,
Staphylococcus aureus, and haemolytic
streptococci (Harvey & O’Brien, 1983;
Lipowitz et al., 1996). Pasteurella multo-
cida was isolated in 92% of the dogs and
99% of the cats (Baldrias et al., 1988).
Identification of the major microor-
ganisms with a pathogenic potential in the
oral cavity of animals also plays an impor-
tant clinical role such as to provide sup-
port towards adequate diagnosis and ther-
apy in veterinary medicine (Braga et al.,
2005). Fever and malaise are uncommon
unless consequent to systemic infection.
Gagging, followed by retching and soft
cough, may result in expulsion of small
amounts of mucus. In appetence, listless-
ness, salivation, and dysphagia are seen in
severe tonsillitis (Laikko et al., 2004).
Tonsillar enlargement may range from
protrusion just out of the crypts to a mass
of sufficient size to cause dysphagia or
inspiratory stridor (Lipowitz et al., 1996;
Mufti, 2014). Tonsillitis usually is a sign
of generalised or regional inflammatory

disease. Squamous cell carcinoma, malig-
nant melanoma, and lymphosarcoma com-
monly occur in canine tonsils and should
be distinguished from tonsillitis. Tonsillar
lymphosarcoma generally results in bilat-
eral symmetric enlargement, whereas
nonlymphoid neoplasia is usually unilat-
eral (Mufti, 2014). Tonsillitis with severe
and persistent clinical signs can be treated
with broad spectrum antimicrobials for
10-14 days (Blondeau, 2014).

The purpose of this study was to de-
termine clinical and bacteriological find-
ings, haematological and biochemical
parameters, and the antimicrobial resis-
tance of isolated bacteria from tonsillitis
in dogs.

MATERIALS AND METHODS

The study was carried out between June
2015 and August 2017. During this pe-
riod, twelve dogs of different ages and sex
were clinically examined (Table 1) after
obtaining informed consent from their
owners. The diagnosis of tonsillitis was
based on the clinical manifestations and
medical history. Additionally, haemato-
logical and chemical parameters of all
dogs with tonsillitis were investigated. No
antibiotic had been administered to the
dogs before the tonsils swabs were ob-
tained. In clinically examined dogs no co-
morbidities were observed.

Blood samples were collected from
cephalic vein of each dog and immedi-

Table 1. Difference of animals with canine tonsillitis by age and sex

Variable Description Dogs with  Tonsillitis occur-
tonsillitis rence %
Age Up to 3 yrs 7/12 58.0%
4-7 years 5/12 42.0%
Sex Female 4/12 33.3%
Male 8/12 66.7%
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ately dispensed in two tubes, one with
EDTA and the other was plain to obtain
serum. Haematological parameters were
analysed in HumaCount 80™. Biochemi-
cal parameters were analysed in a bio-
chemical analyzer (HumaLyzer Primus,
Germany). Swabs for bacteriological cul-
ture (n=24) were taken from surface of the
tonsills through aseptic techniques under
general anaesthesia, and transported to the
laboratory under cooling conditions. The
samples from the swabs were cultivated
on sheep blood agar, MacConkey agar,
eosin-methylene blue agar, mannitol agar
and Muller-Hinton agar. Cultures were
incubated aerobically for 24-48 hours at
37 °C. After incubation, bacterial isolates
were identified according to conventional
microbiological methods (Quinn et al.,
2011) and biochemical tests. The anti-
microbial susceptibility of bacterial iso-
lates to antimicrobial drugs was per-
formed using disk diffusion method ac-
cording to Clinical Laboratory Standards
Institute; Performance standards for an-
timicrobial susceptibility testing (CLSI,
2012). Bacterial isolates were tested for
the antimicrobial susceptibility using fol-
lowing disks: gentamicin (10 pg), ampicil-
lin (10 pg), amoxicillin/ clavulanic acid
(30 pg), enrofloxacin (5 pg), lincomycin
(15 pg) penicillin G (10 IU), and strepto-
mycin (10 pg). All statistical results were
obtained using MINITAB software ver-
sion 17.

RESULTS

In this study, regarding the age, the fre-
quency of canine tonsillitis was higher in
dogs between 1-3 years of age with 7/12
cases (58.3%) followed by dogs between
4-7 years with 5/12 cases (41.7%). From
total number of animals, 2 females be-
longed to the group age up to three years
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and 2 to the group between 4 and 7 years
of age. Five males were up to 3 and 3 in
the group from 4 to 7 years of age. The
Chi-square test showed no statistical dif-
ference of the examined animals with ca-
nine tonsillitis according to age and sex.
The affected breeds were Pekingese with
2 cases (16.7%), Terrier with 2 cases
(16.7%), English Mastiff with 1 case
(8.3%), English Setter with 1 case (8.3%),
Illyrian Shepherd with 2 cases (16.7%),
cross-breed dogs with 2 cases (16.7%),
German Shorthaired Pointer with 1 case
(8.3%), and English Foxhound with 1
case (8.3%). The main observed clinical
signs were depression, anorexia, thirst,
sporadic vomiting, and caudal oral pain
(Table 2).

Table 2. Main symptoms of clinical manifes-
tation of dogs with tonsillitis

Clinical manifestation Number (%)
of cases
Caudal oral pain 8/12 (66.7 %)
Lethargy and drowsiness 6/12 (50%)
Anorexia and vomiting 5/12 (41.7%)
State of depression 3/12 (25%)

Extra thirst 4/12 (33.3%)

The mean haematology and serum chem-
istry values (Table 3) were within the ref-
erence range for dogs (Kaneko et al.,
2008; Weiss & Wardrop, 2010; Latimer,
2011) with the exception of the WBC that
were higher (19.7344.6, 5.0-14.1), neu-
trophils (90.44+4.41, 58-85 %), and baso-
phils (0.26+0.05, 0-0.14).

Among the 12 positive cases in micro-
biological tests, mono-infections (with
single bacterial species) were observed in
11 cases (91.7%) and only one case
(8.3%) was a co-infection (Staphylococ-
cus aureus+Staphylococcus intermedius).
From the 24 swab samples, 40 bacterial
isolates were isolated. Escherichia coli
was the most commonly isolated bacteria
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Table 3. Mean values of hematology and serum chemistry of 12 dogs with tonsillitis

Analyte Mean+SD Observation range Reference range (SI)
RBC (x10'%/L) 5.0£0.4 49-6.2 4.95-7.87
WBC (x10°/L) 19.73+4.6 11.2-24 5.0-14.1
Hb (x10 g/L) 12.2.4+24.1 9.7-16.0 11.9-18.9
PCV (x1072L/L) 33+0.5 25-41 35-57
Reticulocytes (%) 0.15%0.06 0-0.3 0-1.0
Neutrophils (%) 90.4+4.41 80-94 58-85
Segs (x10°/L) 8.242.7 4.1-12 29-2.0
Band (x10°/L) 0.5£0.2 0.4-1.2 0-0.45
Lymphocytes (x10%/L) 2.8+0.9 0.5-3.7 0.4-2.9
Monocytes (x10°/L) 0.6+0.4 0.1-1.3 0.1-1.4
Eosinophils (x10°/L) 1.4+0.22 0-1.6 0-1.3
Basophils (x10°/L) 0.26+0.05 0-0.31 0-0.14
Glucose (mmol/L) 5.7+1.5 4.0-9.1 4.2-6.6
ALT (U/L) 74.7+ 33 25-112 10-109
Bilirubin (umol/L) 5.17+£3.4 3.42-15.39 0-5.1
Protein (g/L) 67.3£10.1 53-81 54-75
Urea nitrogen (mmol/L) 2.5¢1.8 1-6 2.9-10.0
Phosphorus (mmol/L) 0.82+0.27 0.4-1.5 0.9-1.7
Sodium (mmol/L) 137.6+£5.9 127-146 142-152
Chloride (mmol/L) 121.4+£2.4 118-125 110-124
LDH (U/L) 161.2+60 80-260 0-236
Magnesium (mmol/L) 0.5+0.08 0.4-0.65 0.7-1.0
pH 7.39+0.01 7.38-7.4 7.32-7.42

Table 4. Number of bacterial isolates and isolation rate of samples from canine tonsillitis

Bacteria No of isolates  Isolation rate (%) 95% confidence limits
Escherichia coli 14 35.0 20.62-51.68
Streptococcus pyogenes 11 27.5 14.60-43.88
Staphylococcus aureus 8 20 9.05-35.64
Staphylococcus intermedius 4 10 2.79-23.66
Pasteurella spp. 3 7.5 1.57-20.38

Total 40 100.00

with isolation rate 35.0%, then came
Streptococcus pyogenes (27.5%), Staphy-
lococcus aureus (20%), Staphylococcus
intermedius (10%) and Pasteurella spp.
(7.5%) as shown in Table 4.
Antimicrobial susceptibility tests were
performed on a total of 40 bacterial iso-
lates. A very high resistance to strepto-
mycin (64%), ampicillin (57%) and peni-
cillin G (57%) was exhibited by Es-
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cherichia coli. Streptococcus pyogenes
isolates were also more resistant to strep-
tomycin (54%), ampicillin (46%) and
penicillin G (46%). Almost the same re-
sults were found and for S. intermedius
isolates. S. aureus isolates were found to
be resistant to penicillin G (50%) and lin-
comycin (45.5%). The greatest resistance
was demonstrated by Pasteurella spp.,
especially against streptomycin (66.7%).

BIVM, 23, No 2



D. Sylejmani, I. Miftari, A. Hamidi & A. Robaj

(80°9L-88°9S) %L"99

(IT°€P-16'€0) %€ €€
(IT°€P-16'€0) %€ €€

(91°09-€8°6€) %0S
(91°09-€8°6€) %0S
(S9'7€-L8°91) %ST
(S9'7€-L8°91) %ST

(ST'8Y—LY'8T) %8¢
(91°09-€8°6€) %0S
(ST'95-86'SE) %S'St
(0T TT-01°L) %S'TI

(10¥9—¥L €%) %S
(ST'95-86'S€) %9¥
(08'9€-09°81) %LT
(1T°9719'97) %9¢

(SE€°€L-8LES) %b9
(98'99-1L9%) %LS
(6T°0€-6¥€1) %IT
(8T'€S—€1°€E) %eY

uroAwoydong
D urqrorsd
UIOAWOoour]
UIOBXO[JOIUT

PIo® d1uB[NAR[D

- - - - (LETTLY'L) %P1 UI[[IoIXOUrY
(IT°¢-16'€7) %E€ (91°09-€8°6€) %08 (ST'8Y—LY'8T) %8¢ ($7°95-86°5€) %9% (98°99-1L°9%) %LS urpordury
- (S9'PE—L89T) %ST - (8€91-61%) %6 (I1T95+997) %9¢ UIDIWRIUD)
(g=u) (r=u) (8=u) (11=u) (p1=u)
‘dds vjjamaisvg snipauLi2ul g Sna.uny g soua304d 41§ 1709 5 sonoIquuy

SHI[[ISUO] YPIM S0P Wolj paje[os! sjuade [e11)orq JO (SHUWI| 20UIPU0d) oFejusdrad 20ueRISISAT O1OIqNUY S e L

233

BJVM, 23, No 2



Clinical and bacteriological examinations of dogs with tonsillitis

All bacterial isolates showed sensitivity to
the same antibiotic, that is amoxicillin/cla-
vulanic acid (Table 5).

DISCUSSION

Tonsillitis are caused by various microbial
agents but only the bacterial implications
were considered in our study. The results
of this study showed that 12 diseased dogs
examined resulted with canine tonsillitis.
The presence of tonsillitis at different age
of dogs is almost close (Mufti, 2014), but
our data shows that there was no statistical
difference of the examined animals with
canine tonsillitis based on to age and sex.

Escherichia coli was the most com-
monly isolated bacteria involved in canine
tonsillitis as a single infection with 5 cases
(41.7%), Streptococcus pyogenes with 3
cases (25%), Staphylococcus aureus 1
case (8.3%), Staphylococcus intermedius
with 1 case (8.3%), Pasteurella spp., with
1 case (8.3%), and as a co-infection S.
aureus+S. intermedius were isolated with
one case (8.3%). The findings in this
study about the most frequent bacterial
isolates are almost similar to those previ-
ously reported by other authors. The mi-
croorganisms most often associated with
tonsillitis are Escherichia coli, Staphylo-
coccus albus, Staphylococcus aureus,
Streptococcus and Pasteurella (Lipowitz
et al., 1996; Guilford, 1996; Quinn ef al.,
1997; Hitt et al., 2003).

Canine tonsillitis infection and treat-
ment is an important part of veterinary
practice. The antimicrobial susceptibility
tests carried out in this study show in gen-
eral a high resistance for E. coli, Strepto-
coccus intermedius, Streptococcus pyo-
genes to ampicillin, streptomicin and
penicillin G. None of Streptococcus pyo-
genes, S. aureus, S. intermedius and Pas-
teurella spp., isolates were resistant to
amoxicillin/clavulanic acid which shows
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the efficacy of this antibiotic in treatment
of tonsillitis. In addition, none of Pas-
teurella spp. isolates were resistant to
gentamicin and streptomycin. The present
study revealed higher sensitivity for all
bacterial isolates to the same antibiotic as
is amoxicillin/clavulanic acid. During the
last 50 years, the number of companion
animals in modern society has substan-
tially increased and a change in their so-
cial role has occurred. Attention to their
welfare has increased as a consequence of
the close contact between owners and
their pets. Humans may acquire antim-
icrobial-resistant bacteria or the corre-
sponding resistance genes not only from
food-producing animals but also via con-
tact with their companion animals.
MRSA, methicillin-resistant Staphylococ-
cus pseudintermedius (MRSP), ESBL/
AmpC-producing enterobacteriaceae and
MDR non-fermenting Gram-negative bac-
teria have emerged in healthy and sick
dogs and cats, implying a potential risk of
transmission of these bacteria to humans
from infected or colonised companion
animals (Weese & van Duijkeren, 2010;
Wieler et al., 2011; Ewers et al., 2014).
In addition, there is the possibility of
transfer of resistance genes.

In conclusion, this study indicated that
the most commonly isolated bacterial
agents from tonsillitis in dogs were E.
coli, Streptococcus pyogenes and Staphy-
lococcus aureus and their isolates showed
resistance to ampicillin, streptomycin and
penicillin G. Otherwise, all bacterial iso-
lates showed the highest sensitivity to the
same antibiotic as is amoxicillin/clavu-
lanic acid. Therefore, the data of this
study will be necessary to assess the risks
in the context of applications for new vet-
erinary antimicrobials for companion
animals for which risk levels are estimated
as acceptable for public health.
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