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Summary

The bacterium Capnocytophaga spp. is a part of the oral microbiome of dogs, which has zoonotic potential. This
study aimed to assess factors that influence the prevalence of Capnocytophaga cynodegmi and Capnocytophaga
canimorsus in Wrocaw’s dog population. Molecular detection (PCR) involved 105 swabs, examining parameters
such as oral cavity condition, underlying health issues, recent antibiotics, age, medications, material collection,
and dog chews. The study highlighted significant associations between the presence of C. cynodegmi and oral
cavity condition, material collection method, and use of dog’s chews. Correlations obtained in this study between
the oral health of Wroclaw’s dog population and the presence of C. cynodegmi suggest its significance in the
oral microbiome of dogs. Limitations, including the small sample size, highlight the need for more research
to comprehensively understand additional factors that affect the prevalence of Capnocytophaga spp. in dogs.
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Capnocytophaga spp. are Gram-negative bacteria
that belong to the family Flavobacteriaceae, order
Flavobacteriales (https://lpsn.dsmz.de/genus/capno-
cytophaga, 15). Capnocytophaga spp. characterise
a high degree of polymorphism, with a variation in
the size and appearance depending on the strain and
culture conditions. Microscopic observation revealed
that microorganisms are short or elongate flexible
fusiform to rod-shaped cells with round or tapered
ends. The diameter of the microorganism is from 0.42
to 0.6 um, while its length is from 2.5 to 5.7 um (9).
Bacteria of the genus Capnocytophaga are fastidious,
slow growing, aerotolerant anaerobes with a require-
ment for CO,. Typically they form thin, spreading
gray colonies on solid media (22). Multiple suitable
culture media are used for cultivation of the bacteria,
including chocolate agar and Columbia agar with 5%

sheep’s blood (5, 22). Yet not all blood based media
support typical growth type of Capnocytophaga
(22). The genus Capnocytophaga includes 12 spe-
cies validly published under the ICNP (International
Code of Nomenclature of Prokaryotes), including
Capnocytophaga canimorsus and C. cynodegmi, which
are part of dogs’ and cats’ oral microbiomes but also
zoonotic pathogens (7, 20, 54).

C. canimorsus is the most frequently identified mi-
croorganism of this genus with reported pathogenicity
and the ability to be transmitted from dogs’ oral cavity
to humans. Probably the first case of C. canimorsus
infection in humans occurred in 1961 in California.
The patient was a 17-year-old man who had undergone
splenectomy 3 years earlier and had been bitten by
a dog a few days before his illness. Most patients are
middle-aged or elderly people, more often men than
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women, suffering from chronic diseases, alcoholism
or drug addiction. These are often people who have
undergone splenectomy (7). In the period from 1961
to 2014, nearly 500 cases of C. canimorsus infections
in humans were reported. The most common cause
of human infection was contact with a dog, with 60%
of cases being associated with dog bites and 24% of
cases were associated with contact such as licking or
scratching. Cat exposures were sporadic, occurring in
3% of cases. Therefore, it is believed that dog contact
is the main source of C. canimorsus infection. Other
risk factors are: median age (55 years), sex (two-third
patients are male), splenectomy or spleen disorders
(asplenia, functional hyposplenism), alcoholism, dia-
betes mellitus, cirrhosis, corticosteroid use and other
immunocompromising conditions (leukaemia, myelo-
ma, macroglobulinemia and other lymphoproliferative
diseases, HIV) (7, 37). The most clinical presentation
were sepsis or sepsis and septic shock. In these cases,
patients demonstrated: purpura or petechiae, dis-
seminated intravascular coagulation (DIC), gangrene
(including dry gangrene), abdominal pain, disten-
tion, diarrhoea, haemolytic uremic syndrome (HUS)
and/or myocardial infarction. The second common
clinical presentation was meningitis. Less commonly,
endocarditis or myotic aneurysms have been reported
(7, 13). Table 1 presents selected confirmed cases of
C. canimorsus infections in humans described in the
literature over the last 5 years.
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Due to the great popularity of keeping dogs at home
and the very close contacts with dogs of people with
different health status, it seems important to analyse
whether bacteria of the Capnocytophaga genus, and
in particular C. canimorsus and C. cynodegmi, may
be a potential threat to pet owners. The prevalence of
these microorganisms in the oral cavity of dogs ranges
from 8% to 74% (9). So far, the frequency of these
bacteria in dogs in Poland has not been assessed. This
study aimed to evaluate the prevalence and the possible
factors influencing the prevalence of C. canimorsus
and C. cynodegmi in the dog population in Wroclaw,
Poland. All samples were analysed for the influence of
various factors, including: the condition of the dog’s
oral cavity, concomitant diseases, antibiotics taken
up to 6 months before the examination, age, long-
term medications taken, material taken directly from
the teeth and chews, and the presence of the above-
mentioned bacteria.

Material and methods

Study population and sample procedures. A total of
105 swabs were taken from dogs for molecular detection of
the Capnocytophaga genus. All the samples were analysed
for various parameters, including the oral cavity condition
of the dog, underlying conditions, antibiotics taken up to
6 months before the examination, age, long-term medica-
tions, material collected directly from the teeth, and oral
chews used for the dogs.

Tab. 1. Selected cases of Capnocytophaga canimorsus infections in humans in 2019-2024

Age, sex Animal contact Medical history Symptoms Diagnosis Ref.
70,M | no data - splenectomy immune - general malaise, purpura fulminans (catastrophic 34
thrombocytopenia - chills, acute severe coagulopathy
- vomiting, associated with disseminated
- diarrhoea intravascular coagulation (DIC) and
mild-sized vessel obstruction)
47,M | no data - ex-smoker - dyspnoea at rest, infective endocarditis of the native 40
- reduced exercise tolerance, aortic valve
- low-grade fever,
- night sweats,
- weight loss
37,M | dog bite - smoking habit - fever, Bobo-Newton acute myocarditis 6
- headache,
- myalgia,
- epigastralgia,
- nausea,
- diarrhoea
72, M | dogs contact - alcoholic liver cirrhosis, - fever, bacterial peritonitis 25
- episodes of ascitic decompensation, | — abdominal pain
- an episode of gastrointestinal
bleeding secondary to oesophageal
varices,
- chronic portal thrombosis,
- hepatocarcinoma,
- umbilical hernia
70, W | face licking by dog | — osteoarthritis in both hands - fever, tricuspid valve endocarditis 23
- rashes on abdomen and mouth
81, M | face licking by dog | — 10 years after trabeculectomy, - blebitis, bacterial blebitis 53
with poor dentition | - radial keratotomy, - perforated bleb
- penetrating keratoplasty
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Tab. 1. continuation
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Age, sex Animal contact Medical history Symptoms Diagnosis Ref.
76, M | dog bite - hypertension, - fatigue, double native valve (aortic and 14
-type two diabetes, - anorexia, mitral) endocarditis
- smoking habit, - dyspnoea
- alcoholism
68, M | dog bite and - prostatic hyperplasia, - persistent lower abdominal pain, septic shock 26
scratch - distal gastrectomy (gastric cancer), | — back pain,
- smoking habit - melena
58, W | dog bite ~ left total hip arthroplasty - insidious onset of left hip pain periprosthetic joint infection 17
80, W | dog licking - coronary artery disease - fever, aortitis 1
excoriations - type two diabetes, - chills,
brought on by - flare of nummular eczema on = dull,
eczema her bilateral lower and upper - ill-defined lower back,
extremities - bilateral buttock,
- pelvis pain
61, M | dog bite - hypertension, - progressive abdominal pain mycotic aortic aneurysm 4
- chronic obstructive pulmonary radiating to the lower back,
disease, - fatigue,
- occasional smoking - nausea,
- muscle strains,
- cold chill
38, W | dog scratch - hyperthyroidism, - worsening headache radiating meningitis 10
- microscopic haematuria down the back of head and neck,
- fever,
- congestion,
- cough,
- myalgias,
- fatigue,
- vomiting,
- confusion,
- distorted hearing
M, W | facial dog bite - chronic alcoholism with long-term | - visible petechial bleeding, sepsis 16
abstinence, - fever,
- obesity - rash with marbled skin on whole
back, extremities and face,
- necrotic toes
31,M | dog bite - type one diabetes, - rhinorrhoea, bloodstream infection associated 12
- depression, - fever, with an urticarial exanthem
- smoking habit - dyspnoea,
- fatigue,
- postnasal drip,
- nausea,
- mild, sharp, left-sided chest pain
made worse by deep inspiration
63, M | no dog or cat - coronary heart disease, - fever, septic shock 28
contact — atrial fibrillation, - cough,
- chronic pulmonary disease, - asthenia
- smoking habit,
- splenectomy for immune
thrombocytopenia,
- chronic myelomonocytic leukaemia
51,M | minor injury made | - excellent healthy sportsman - fever, exanthema associated with 45
by dog - non-itchy exanthema all over the bacteraemia
body,
- sparing the oral mucosa
43, M | dog bite - alcoholism, - painful rash across torso, back and | purpura fulminans 18
- heroin and crack cocaine using limbs,
-vomiting,
- difficulty walking,
- long-standing cough
70, W | dog bite — hypothyroidism, - severe headache, meningitis 52

- celiac disease,

- centrilobular emphysema,
- osteoporosis,

- osteoarthritis,

- anxiety,

- dyslipidaemia,

- smoking habit

- confusion,

- expressive aphasia,
- rigours,

- photophobia,

- neck pain,

- general malaise,

- nausea,

- vomiting
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Tab. 1. continuation
Age, sex Animal contact Medical history Symptoms Diagnosis Ref.
74, M | dog bite - type two diabetes, - headache, purulent meningitis 35
- arterial hypertension, - stiff neck,
- dyslipidaemia, - nausea,
- liver steatosis, - fever
- cholecystectomy,
- abdominal hernia surgery,
- partial gastric resection for ulcer
disease
50, M | dog scratch and -no data - fever, sepsis 47
bite - shiver,
- arthromyalgia,
- vomiting,
- odynophagia,
- cough,
- weight loss
75, M | dog contact - no data - confusion, meningitis and bacteraemia 33
- abdominal pain,
- faecal incontinence,
- fever
66, W | dog contact -no data - headache, meningitis 1
- fever
33, M | face licking by dog | — splenectomy - tachypnoea, purpura fulminans and sepsis 51
- tachycardia,
- severe abdominal pain,
- fever
61, W | dog bite - splenectomy, - cephalgia, Waterhouse-Friederichsen Syndrome | 39
- Lupus erythematodes (without - nausea, (sepsis associated with bilateral
immunosuppressive therapy), - diarrhoea adrenal haemorrhage)
- arterial hypertension,
- mitral valve regurgitation,
- angiodysplasia of the colon with
recurrent haemorrhages,
- polyarthrosis,
- fibromyalgia
49, W | sleeping with cat | - type two diabetes, - fever, peritonitis 43
- continuous ambulatory peritoneal - abdominal,
dialysis, - cloudy dialysis effluent
- chronic subcutaneous tunnel
infection with abscess around the
catheter
58, M | dog bite -no data - fever, sepsis and hemophagocytic 44
- mild consciousness disorder, lymphohistiocytosis (HLH)
- ischemic necrosis on feet and
hands (dry gangrene)
57, M | dog contact - intravenous drug ex-user, - pain in the left knee, septic arthritis 48
- chronic hepatitis C, - difficulty walking,
- HIV positive, - fever
- bilateral hip prosthesis,
- mixed sensorimotor polyneuropathy
42, W | dog bite - asthma - diffuse headaches, bacteraemia complicated by 27
- myalgias, haemolytic uremic syndrome
- nonspecific abdominal pain
52, M | dog bite - allergy to bee stings, - pain throughout the body, sepsis with peripheral necrosis (of 36
- smoking cigarettes and marihuana | — vomiting, the hands, feet, genitals, face, and
habit - diarrhoea, later the forearms and lower legs)
- coldness,
- shortness of breath,
-rash,
- hematomas over the whole body
86, W | dog scratch and - aortic valve repair (porcine), - progressively worsening left iliac ruptured mycotic common iliac 3

licking

- bilateral total hip joint replacements

fossa pain,
- acute deterioration,
- lethargy

aneurysm
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The material was collected by a veterinarian with
Y-TRANSWAB® (MWE, Corsham, Wiltshire, United King-
dom) and frozen the same day at —20°C until DNA extrac-
tion. The animals were included in the examination group
after receiving permission from the owners to take samples
from the dogs’ mouths. In addition, each owner was asked
to complete a survey about the examined dog and its dental
care. Among the collected data, essential elements included
information on the oral cavity condition of the dogs, such
as the occurrence of pathological changes, the process of
tooth replacement, and the absence of teeth. Additionally,
detailed information on routine oral hygiene, including
regular brushing of the teeth, was included in the analysis.
Swabs were taken from each animal, from the teeth, tongue,
lips, or entire oral cavity, without the possibility of defining
the exact collection site, depending on the dog’s cooperation
and aggressiveness.

Isolation and identification of Capnocytophaga spp.
DNA was isolated directly from the collected swabs using
a Genomic Mini commercial kit (A&A Biotechnology,
Gdansk, Poland). If additional tests were necessary, the
swabs were frozen. PCR was performed using Thermo
Scientific DreamTaq Green DNA Polymerase and dNTP
Mix (Thermo Scientific, Waltham, MA, United States) fol-
lowing the reaction protocol created by the same company.
The species identification of microorganisms was carried
out using species-specific primers. Based on the study by
Tabatabaei et al. (42), the Capnocytophaga spp., C. cani-
morsus, and C. cynodegmi gene primers (Genomed S.A.,
Warsaw, Poland), shown in Table 2. The
solution for the reaction mixture was
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Tab. 2. Primers used in the study

Bacterium Primer Sequence
Capnocytophaga genus CAL2 5'GTAGAGTGCTTCGGCACTTG3’
AS2 5’ GTGATGCCACCAAACAATACTA3’
C. canimorsus CAL2 5'GTAGAGTGCTTCGGCACTTG3’
CaR 5’GCCGATGCTTATTCATACA3’
C. cynodegmi CAL2 5’GTAGAGTGCTTCGGCACTTG3’
CyR 5'GCGGATGCTTATTCGTATG3’

Results and discussion

All samples were taken from 2022 to 2023 and were
analysed at the Department of Epizootiology and Clinic
of Birds and Exotic Animals, Faculty of Veterinary
Medicine, Wroclaw University of Environmental and
Life Sciences, Poland. In some cases, more than one
dog was swabbed from one household. The data of the
animals investigated are presented in Table 3.

In 55.2% of the total collected swabs, at least one
species of Capnocytophaga was isolated. A total of
45.7% of the samples examined were positive for
C. cynodegmi, and 39% were positive for C. canimor-
sus. Additionally, according to the owner’s survey and
examination of the dog, two subgroups were distin-
guished: dogs with lesions in the oral cavity and those
without changes. The prevalence of Capnocytophaga
bacteria in this group is shown in Figure 1.

Tab. 3. Characteristics of the investigated dogs

prepared in a volume of 25 uL for each Dogs with changes in Dogs without cha_nges
reaction. It comprised 19.4 uL of dH,O, the oral cavity in the oral cavity
2.5 pL of PCR buffer, 0.5 uL of dNTPs Number of samples | n (%) 73 (69.52) 32 (30.48)
(200 mM), 0.2 uL of each oligonucleotide | Location of swabs | Teeth 65.75 46.88
Prilmef (loo(sfltf}l/o%)o-zd“zL if E‘q D%‘ItA (%) Oral cavity excluding teeth 34.25 52.12

olymerase , an oftemplate .
I]))N};%. FollowingH an initialM denaturzli)tion Age of dog (%) <1year 548 9.38
step at 95°C for 5 minutes, the amplifica- 1-5 years 36.99 65.62
tion process involved denaturation at 95°C 6-10 years 36.99 21.88
for 30dsecogds, ann.ealing7e21t (535;°C4f§)r 30 >10 years 20.55 3.12
seconds, and extension at 72°C for 45 sec- —_
onds, repeated for 37 cycles in a 96-well Tooth brushing (%) | Yes 26.03 34.38
T100 PCR thermal cycler (BIO-RAD, No 13.97 65.62
Berkeley, California, USA), with a final | Giving chews to Yes 68.49 62.50
extension at 72°C for 7 minutes. The PCR | 409 (%) No 31.51 37.50
products were subsequently subjected
to electrophoresis on a 2% agarose gel 20%
(BASICA LE Agarose; Prona, Burgos,
Spain) coloured with Midori Green DNA | 60% 1
St?in (Nippon Genetics Europe GmbH, 50% - B Capnocytophaga spp.
Diiren, GermaHY)' 0 M C. canimorsus

Statistical analysis. The characteristics e B C. cynodegmi

of the dogs and the responses to the ques- 30% A [ C. canimorsus + C. cynodegmi
tionnaire were compared to the prevalence 20%

of Capnocytophaga species. The data
were analysed using Pearson’s chi-square | 10%7
test and Fisher’s exact tests. P <0.05 was 0% -
considered to indicate a statistically sig-

Dogs without changes
in oral cavity

Dogs with changes
in oral cavity

nificant association. Statistical analysis
was performed using PQStat (v. 1.8.6).

Fig. 1. Prevalence of Capnocytophaga species in healthy and sick dogs
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Among the dogs with changes in the oral cavity, the
following clinical signs were observed: tartars (n = 62),
ongoing replacement of primary teeth (n = 3), absence
ofteeth (n=3), lumps (n=3), and other lesions (n =2).

During statistical analysis of the data in the positive
Capnocytophaga spp. group, there was a significant
correlation between the presence of C. cynodegmi and
lesions in the oral cavity in dogs (p =0.019), collecting
material directly from the teeth (p =0.015), and chew-
ing for dogs (p = 0.015). No significant results of the
presence of C. cynodegmi were obtained for underlying
conditions, taking antibiotic up to 6 months before the
examination, age, or the using of long-term medica-
tions. A strong correlation (p = 0.000001) between the
presence of C. canimorsus and C. cynodegmi was also
observed.

As a result of the comparison of the presence of
C. canimorsus and Capnocytophaga spp., no significant
differences were obtained for underlying conditions,
antibiotic use up to 6 months before examination, age,
long-term medication use, material collection directly
from the teeth, chewing for dogs, or lesions in the oral
cavity in dogs.

This study included households with more than
one dog, the results of which are presented in Table 4.
Although interesting, the obtained results did not reach
statistical significance. Nevertheless, in the 16 analysed
cases of houses with several dogs, only in four of them
the presence of Capnocytophaga gene was found in the
oral cavity of all animals. Of these four cases, in three
houses, all dogs tested positive for C. canimorsus while
in one of them, the presence of C. cynodegmi was found.

This research was preceded by preliminary stud-
ies in order to develop the methodology and strategy
of the main study. Swabs from the preliminary study
were inoculated onto blood agar and chocolate agar
and cultured at 37°C for 72 hours in a modified atmo-
sphere with 5% CO,, according to the literature (19, 32).
Interestingly, none of the cultured colonies exhibited
morphological characteristics similar to those reported
in the literature for Capnocytophaga colonies (24). Due
to the difficulties in obtaining positive culture results,
a freeze-dried reference strain of C. canimorsus was
selected as a positive sample for bacteriological test-
ing. Unfortunately, no culture, either in solid or liquid
media (Brain-Heart Infusion Broth), was successful,
confirming the difficulties in cultivating bacteria of this
type, which is consistent with the literature. However,
even under ideal growing conditions, growth may take
up to a week and failure to identify may result if the
culture plates are discarded earlier (13). According to
the literature data, blood cultures were positive in 54%
of 37 patients analysed, with a median growth time of
four days (13). Prolonged incubation period, result-
ing with overgrowth of presented in clinical specimen
contaminants, together with the possibility of atypical
appearance of the obtained colonies of Capnocytophaga
make it difficult to isolate the bacteria. Additionally,
several authors reported culture-negative infections
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Tab. 4. Presence of Capnocytophaga spp., C. cynodegmi, and
C. canimorsus in dogs in the same household

R Positive dogs n (%)
Household | o 4ogs ca”””s"';';”_"haga C. cynodegmi | C. canimorsus
1 2 1(50) 0(0) 1(50)
2 2 1(50) 1(50) 1(50)
3 2 2 (100) 1(50) 2 (100)
4 2 2 (100) 2 (100) 1(50)
5 4 2 (50) 2 (50) 0(0)
6 2 1(50) 1(50) 1(50)
7 2 0(0) 0(0) 0(0)
8 3 1(33.33) 1(33.33) 1(33.33)
9 2 0(0) 0(0) 0(0)
10 3 2 (66.66) 2 (66.66) 2 (66.66)
1 2 1(50) 1(50) 0(0)
12 2 1(50) 1(50) 1(50)
13 2 1(50) 1(50) 1(50)
14 3 3 (100) 2 (66.66) 3 (100)
15 2 0(0) 0(0) 0(0)
16 2 2 (100) 0(0) 2 (100)

caused by the bacteria in question, that required ge-
netic approach for the detection of the pathogen (21,
50). The percentage of positive cultures and the time
required to obtain a positive result indicate that the PCR
method is of great importance in the identification of
Capnocytophaga spp. and establishing the diagnosis in
cases of infections with these microorganisms.
Various studies conducted in veterinary medicine
have shown that bacteria of the genus Capnocytophaga
spp. are common in the oral microflora of dogs and cats.
However, the incidence of C. canimorsus and C. cyno-
degmi vary significantly depending on the identification
method used. Based on PCR analysis, the presence of
C. canimorsus was found in 70-74% of dogs, while
C. cynodegmi in 86-96% of dogs (8, 41, 46). On the
other hand, Capnocytophaga species were found in
49.2% of dogs, but 21.7% of them hosted C. canimorsus
while 11.7% of them carried C. cynodegmi (9). In the
present study, the prevalence was similar to another
report in which 19% of the samples were positive for
C. canimorsus and 66.94% for C. cynodegmi (29).
The presence of the Capnocytophaga genus is linked
to a decline in oral health, which was also confirmed
by the results obtained for C. cynodegmi (31). In other
study studies, the prevalence of C. cynodegmi was
greater in dogs with a high incidence of periodontal
disease (21). However, in the above mentioned re-
search, there was no significant correlation between
C. canimorsus and periodontal disease, as shown in
the results of the present study. The promising results
obtained in this study suggest the potential confirmation
of the connection between C. cynodegmi and reduced
oral health in dogs. The findings of this analysis of-
fer valuable insights that could be crucial for future
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research on preventing oral health problems in dogs
and understanding the impact of various factors on the
prevalence of C. cynodegmi. However, some authors
reported that the concentration of Capnocytophaga spp.
COT-339 decreased over time in the group of canine
patients with progressive periodontitis, and the preva-
lence of C. cynodegmi COT-254 decreased in both the
progression group and the group without progression
(49). However, the mentioned references did not discuss
specific changes or characteristics of Capnocytophaga
in the oral microbiota of dogs during the transition from
mild gingivitis to the early stages of periodontitis. The
role of C. cynodegmi as a biomarker of dental health
in dogs has not yet been entirely clear because some
studies indicate that it is a core microbiota of healthy
dogs with high prevalence, but it was also found in
many progressive stages of periodontal disease, with
the exception of the initial stages (23, 29, 31, 49).

The oral environment influences the presence of
bacteria; the prevalence of Capnocytophaga was greater
in subgingival and supragingival plaques than in sa-
liva (30). In examined dogs, more positive results for
C. cynodegmi were also observed in swabs collected
from the teeth surrounding the area.

The study conducted by Ruparell et al. showed that
daily oral care chews influenced the composition of the
plaque microbiota in dogs (38). Some dog foods reduced
dental plaque build-up and gingival inflammation,
and chews helped reduce the accumulation of dental
substrates (plaques and tartars) through mechanical
abrasion. Some chewable products may also contain
active agents that further help reduce dental calculus
(hardened plaque) formation and prevent bad breath
(2). In this study, a correlation between giving chews to
dogs and the presence of C. cynodegmi was observed,
as well as lesions in the oral cavity. The owners of
the dogs participating in the present study were given
oral chews to improve their dogs’ oral health, which
is why oral chews and the presence of C. cynodegmi
could be connected in this investigation. In a study by
Oba et al (32) a control group of dogs showed a lower
prevalence of Capnocytophaga spp. Than in dogs fed
chews, which indicated dental chews may positively
affect the abundance of this group in the oral cavity. To
the authors’ knowledge, no studies were conducted to
examine the impact of oral chew types on the prevalence
of C. cynodegmi specifically. However, the findings of
this study suggested that the type and frequency of chew
use may significantly impact dogs’ oral health and the
prevalence of C. cynodegmi. On the other hand, con-
suming dry food positively impacted the presence of this
bacterium (32). It can be concluded that the toughness
of food and chewing items can affect the prevalence of
C. cynodegmi, which can also be observed in present
study due to correlations with giving chews to dogs.

C. canimorsus and C. cynodegmi have different
strains, which can have different transferring potentials.
Genetic analysis revealed that C. canimorsus can be
classified into two main groups, with group I potentially
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being transmitted to humans and group II indigenous
to the oral cavities of dogs and cats (46). The results
of the previously mentioned study could prove that
transmission of various strains of Capnocytophaga spp.
are different. The results obtained in this research may
suggest that direct contact between animals, or even
those sharing bowls or toys, is insufficient to transfer
bacteria from one dog to another. This process is crucial
for the possibility of transferring bacteria from dogs
to humans. However, this requires and more detailed
research to understand this issue in its entirety.

The current study had some limitations. The first
was a small group of positive C. canimorsus samples.
Although, based on various studies, we could expect
correlations between the presence of C. canimorsus
and the survey results, the group of positive samples
was too small to yield statistically significant results.
Another limitation of the study was the small amount of
DNA in swabs, especially in samples taken from saliva,
not directly from teeth. During PCR, a few bands were
weak compared to the positive control, which indicated
that some of the positive samples could be omitted due
to the weak band.

In conclusion, the study underscores the connec-
tion between the oral cavity condition of dogs in the
Wroclaw population, the material collected directly
from their teeth, and the administration of oral chews.
These factors were found to be linked to the presence
of C. cynodegemi. Capnocytophaga seems to be an im-
portant part of the oral microbiome of dogs in both the
healthy and sick phases. Despite these promising results,
further research is essential to explore additional param-
eters influencing the prevalence of Capnocytophaga
spp. comprehensively.
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