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Abstract
During the study, dogs were diagnosed with the following helminthic diseases: toxocariasis, echinococcosis, uncinariosis, 

trichuriasis, capillariosis, dipilidiosis, which took the form of mono and mixed invasions.
The aim of this study was to identify the intensity of helminth infestation of dogs of different ages and methods of keeping.
Materials and methods. Experimental studies were conducted during 2018–2020 on the basis of the laboratory «Innovative 

technologies and safety and quality of livestock products» and «Veterinary Pharmacy» of the Department of Veterinary Exami-
nation, Microbiology, Zoohygiene and Safety and Quality of Livestock Products; epizootology and parasitology of the Faculty of 
Veterinary Medicine of Sumy National Agrarian University.

In cities and villages, faecal samples were taken from dogs, taking into account the method of keeping (tethered or untethered) 
and their use (office, hunting, decorative, etc.), which were placed in airtight containers, labeled samples and sent to the laboratory for 
the research.

The object of clinical and laboratory research were dogs aged one to seven years, admitted to veterinary clinics in the period from 
2018 to 2020, with suspected helminthic diseases. Testing of dogs was performed by collecting medical history and clinical examination. 

Results. According to the results of the research, it was established that among helminthic diseases during 2018–2020 the 
following diseases were registered: toxocariasis, cestodes, uncinariosis of dogs. Among the blood-parasitic diseases for the period 
2018–2020 were diagnosed with heartworm disease, babesiosis of dogs.

Among ectoparathyroidism, the laboratory diagnosed demodectic mange, otodectosis, canine sarcoptosis, and carnivorous 
syphonepterosis. A total of 513 surveys were conducted in 2018, of which 80 were positive; for 2019–509, of which positive – 58;  
for 2020 – 488, of which 62 are positive.

Conclusions. Intestinal helminthiasis has been found to account for the lowest proportion (11 %) of carnivorous parasitic 
diseases compared to blood parasitic diseases (19 %) and ectoparasitosis (70 %), but they are of great interest for study because of 
their significant epidemiological significance and may be the cause of disease in humans.

It has been proven that helminthic diseases of dogs run as mixed invasion, and a minority of cases 31.7 % of cases run as 
mono invasion. Of the total number of patients with helminthic diseases, 73.4 % of the total number of animals were accompanied 
by other diseases of infectious and non-infectious ethology.
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1. Introduction
Literature data indicate that parasitic diseases of dogs are widespread both abroad and in 

Ukraine, both among service and hunting dogs kept in nurseries, and among ornamental, domestic 
animals [1, 2]. It should be noted that parasitic diseases of dogs caused by helminths as a pathology 
occupy a significant place among other diseases. Helminths, along with the threat to animal health, 
have social significance, because millions of domestic and stray animals, especially in large cities, 
being in close proximity to humans and being carriers of zoonoses [3], pose a threat to their health 
not only owners but also other people.

Dogs are closely related to humans, providing communication, security and a source of die-
tary protein. However, dogs are also potential carriers of zoonotic agents. Thus, dogs pose a risk 
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to public health, and a good understanding of canine diseases is important for planning and imple-
menting control measures.

The study of the main helminthiasis of dogs, issues of therapy and prevention of the most 
common helminthiasis in some cities is of some scientific and practical interest [4].

Carnivorous animals infected with individual helminths spread them among farm animals 
and humans, causing serious diseases [5]. Despite the declining trend of intestinal parasites in dogs 
in recent decades, they still pose a serious epidemiological problem.

Analysis of the literature showed that parasitic diseases of dogs have a wide range of preva-
lence [6]. In urban conditions, the contact of dogs and cats with humans becomes closer, which caus-
es the danger of mass infection of people with helminthiasis. Contamination of the environment with 
exogenous forms of helminths contributes to the spread of helminthiasis in animals and humans.

Dogs are the most popular pets in the world, but they often suffer from helminthiasis, which 
can pose a threat to human health, especially children, the elderly and people with immune disor-
ders [7]. Helminthic diseases of dogs pose a serious epidemiological danger to humans. Helmin-
thiasis of dogs is common in both urban and rural areas. The most common helminthiases are: 
toxocariasis, hookworm, dipilidiosis, uncinariosis, etc. Puppies under 6 months of age are most 
prone to infection [8]. In some cases, death is possible. For a long time, some living organisms 
in the process of life have adapted to the parasitic way of life, when all the substances necessary 
for their development, they receive from another organism (host). About 1.5 million (according to 
some scientists – 2 million) species of living organisms of animal origin have been registered on 
the globe. Of these, almost 90,000 species (6 %) lead a parasitic lifestyle [9].

Zoonoses are those diseases that are transmitted between human and animal populations. 
In this regard, dogs and cats are considered a public health problem because they can be carriers 
of various pathogens such as zoonotic helminths, including Toxocara species [10]. Toxocara canis 
can cause diarrhoea, growth retardation and death if present in large quantities in puppies. Ancylo-
stoma spp. are one of the most pathogenic helminths in dogs, especially in puppies. These nema-
todes are hematophagous and can cause anaemia and death if present in large numbers.

Zoonotic helminths of dogs pose a danger to public health due to fecal contamination of 
the environment. Infection of dogs and humans with zoonotic helminths can occur as a result 
of swallowing infectious eggs and entering the body or penetrating through the skin of infec-
tious larvae. Human infection with Toxocara spp. usually asymptomatic, but some people develop  
a migrating visceral larva and ocular toxocariasis. Ancylostoma spp. are etiological pathogens of 
cutaneous migratory Ancylostoma spp. Larva has also been associated with eosinophilic enteritis 
in humans [11]. Therefore, it is important to understand the epidemiology of helminthiasis in dogs 
to improve animal health and prevent the spread of zoonotic pathogens among humans.

In both infectious and invasive diseases, the mechanism of pathogen transmission is the 
least studied, and especially its quantitative aspect. The study of the sources and ways of infecting 
dogs with major helminthiasis deserves great attention, as these data are used in the organization 
of the fight against invasion.

To successfully develop measures to combat and prevent invasive diseases, it is important to 
know the migration routes and locations of zooparasites in the host.

The aim of this study was to determine the features of the spread of helminthic pathogens in 
dogs in the Sumy region and to develop measures for the treatment and prevention of these diseases.

2. Materials and methods
The research was performed on the basis of the laboratory «Innovative technologies and safe-

ty and quality of livestock products» and «Veterinary Pharmacy» of the Department of Veterinary 
Examination, Microbiology, Zoohygiene and Safety and Quality of Livestock Products; epizooto-
logy and parasitology of the Faculty of Veterinary Medicine of Sumy National Agrarian University.

In the cities and villages of the North-Eastern region of Ukraine, faecal samples were taken  
from dogs, taking into account the method of keeping dogs (tethered or untethered) and their 
use (office, hunting, decorative, etc.), which were placed in airtight containers, labelled samples 
and sent to the laboratory for the research.
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The object of clinical and laboratory studies were dogs aged from one month to seven years, 
with suspected helminthic diseases in the period from 2018 to 2020. The study was performed on 
412 animals. Testing of dogs was performed by collecting medical history and clinical examination.

All animal studies were performed in accordance with Directive 2010/63/EU as amended 
by Regulation (EC) 2019/1010 and approved by the conclusion of the Commission on Ethics and  
Bioethics of the Faculty of Veterinary Medicine of Sumy National Agrarian University, proto-
col No. 5 from 12.04.2021.

The presence of helminth eggs in the feces was studied by the Fulleborn method. The study 
was performed by flotation using a solution of ammonium nitrate, which was prepared by dis-
solving 1.5 kg of nitrate in 1 liter of water (solution density – 1.3) [12].

In the laboratory, the samples were placed in a container with distilled water and after  
thorough mixing, filtered through layers of gauze, then the contents were transferred to centrifuge 
tubes. Centrifugation was performed at 3000–3500 rpm. 30 min after centrifugation, the super-
natant was drained, and the same volume of distilled water was added to the precipitate, the contents 
were stirred, and centrifuged a second time for 20 minutes. After centrifugation, the supernatant 
was drained, and the precipitate was examined by microscopy for the presence of helminth eggs [13].

Studies of the species of helminth eggs were performed on morphological (shape, size, color, 
number of shells) and biological (embryo development) [14].

Statistical processing of the results was performed using Microsoft Excel for Windows 2010. 
Data were calculated using the Fisher-Student method, taking into account statistical errors and the 
probability of the indicators that were compared. Considered probable indicators with a level of 
more than 95 % (p < 0.05). 

3. Results
At the first stage of our research, an analysis of statistical reporting on dog diseases in the 

city’s veterinary clinics was conducted. It was found that among the helminthic diseases during 
2018–2020 the following diseases were registered: toxocariasis, cestodes, uncinariosis of dogs.

Among the blood-parasitic diseases were diagnosed with heartworm disease and babesio-
sis in dogs.

Among ectoparasitosis, the laboratory diagnosed demodectic mange, otodectosis, canine 
sarcoptosis, and carnivorous syphonepterosis. Ectoparasitosis of carnivorous animals in the labo-
ratory was diagnosed in most cases.

For diseases such as carnivorous babesiosis, carnivorous eimeriosis, the laboratory received 
material, but the causative agents of these diseases were not detected. Data for these studies are 
shown in Table 1.

Table 1
Results of the research on parasitic diseases of carnivores for 2018–2020

The name of the disease

2018 2019 2020
Number 
of mate-

rials

Number 
of positive 

results

% of 
positive 
results

Number 
of mate-

rials

Number 
of positive 

results

% of 
positive 
results

Number 
of mate-

rials

Number 
of positive 

results

% of 
positive 
results

Heartworm disease in dogs 63 8 12.7 79 9 11.4 71 11 15.5
Toxocariasis of dogs 42 5 11.9 35 4 11.4 39 3 7.7
Cestodes of dogs 10 2 20.0 12 1 8.3 8 1 12.5
Babesiosis of carnivores 3 0 0.0 4 0 0.0 2 0 0.0
Carnivorous eimeriosis 21 0 0.0 22 0 0.0 24 0 0.0
Demodicosis of dogs 68 20 29.4 63 14 22.2 60 16 26.7
Otodectosis of dogs 68 8 11.8 62 3 4.8 63 5 7.9
Sarcoptosis of dogs 21 8 38.1 30 4 13.3 20 3 15.0
Syphonepteroses of carnivores 21 18 85.7 18 14 77.8 16 15 93.8
Uncinariosis of dogs 12 3 25.0 14 4 28.6 12 2 16.7



Original Research Article:
full paper

(2021), «EUREKA: Health Sciences»
Number 4

112

Veterinary Science and Veterinary Medicine

The ratio of positive research results obtained in the laboratory is shown in Fig. 1.

Fig. 1. The ratio of positive results for parasitic carnivorous diseases 

It was found that 56.8 % (49 of 85 samples) of dogs belonging to urban residents were in-
fected with intestinal helminths. Helminthiasis was registered in the form of mono- and mixed 
invasions (Table 2).

Table 2
The spectrum of helminth fauna of dogs in urban areas, n = 10

No. Conditions  
of detention

Intensity of invasions, specimens/eggs
Echinococcus 

granulosus
Toxocara 

canis
Toxascaris 

leonine
Capillaria 

plica
Trichuris 

vulpis
Uncinaria 

stenocephala
Dipylidium 

caninum
1 2 3 4 5 6 7 8 9
1 Untethered – – – – 3.3 ± 0.3 0.3 ± 0.1 –
2 Untethered – – – – 2.9 ± 0.6 – –
3 Untethered – 1.3 ± 0.1 5.1 ± 0.2 – 5.3 ± 0.8 – 3.2 ± 0.5
4 Untethered – – – 1.4 ± 0.2 – – –
5 Untethered – – – – – 22.7 ± 2.9 –
6 Untethered – – 2.8 ± 0.4 – – – –
7 Untethered – 1.1 ± 0.1 – 2.4 ± 0.6 – – –
8 Untethered 2.3 ± 0.2 – – – – – –
9 Untethered – 2.8 ± 0.3 – – – 2.3 ± 0.2 –
10 Untethered – – 2.4 ± 0.6 – 3.8 ± 0.2 – –
11 Untethered 1.3 ± 0.1 – – – – – –
12 Untethered – 24.3 ± 3.6 – – – – –
13 Untethered – – – 21.3 ± 0.5 – – –
14 Untethered 2.6 ± 0.4 32.4 ± 4.8 – – 7.4 ± 1.0 – –
15 Untethered – – – – 12.3 ± 2.1 – –
16 Tethered – – – 1.8 ± 0.2 – – 6.3 ± 0.3
17 Tethered – – 3.6 ± 0.3 – – – –
18 Tethered – 0.6 ± 0.1 – 9.8 ± 1.1 1.1 ± 0.2 21.3 ± 1.5 –
19 Tethered – – 7.1 ± 1.2 – – – 0.9 ± 0.1
20 Tethered – 4.6 ± 0.6 – – – – 5.3 ± 1.1
21 Tethered – 9.3 ± 1.2 – – – 10.3 ± 1.6 8.1 ± 1.8
22 Tethered – 2.6 ± 0.4 – – – 10.2 ± 1.4 –
23 Tethered – – – – 21.3 ± 2.6 – –
24 Tethered – – 8.2 ± 1.3 1.2 ± 0.2 – – 7.9 ± 1.3
25 Tethered – – 1.5 ± 0.2 – – – –

 

Intestinal 
helminthiasis

11 %

Blood parasitic 
diseases

19 %

Ectoparasitosis
70 %
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1 2 3 4 5 6 7 8 9
26 Tethered 0.9 ± 0.1 – – – – – –
27 Tethered – 2.8 ± 0.2 – – – – –
28 Tethered – 6.5 ± 0.9 – – – – –
29 Tethered – – 22.6 – – 2.3 ± 0.5 –
30 Tethered – – – – 14.3 ± 2.8 – –
31 Tethered – – 12.4 ± 1.3 – – – 6.3 ± 0.5
32 Tethered – 12.5 ± 1.8 – – 25.7 ± 2.3 – –
33 Tethered 0.2 ± 0.1 – – – – – –
34 Tethered – – – 2.3 ± 0.3 – – –
35 Tethered – 35.2 ± 2.6 – – – – –
36 Tethered – 12.8 ± 1.3 – – – – –
37 Tethered – – – – – – 5.6 ± 1.2
38 Tethered – – – – 14.3 ± 2.6 – –
39 Tethered – – – 1.8 ± 0.2 – – –
40 Tethered – – – – – 7.8 ± 2.3 2.3 ± 0.4
41 Tethered – – – – 16.2 ± 1.8 – –
42 Tethered – – – 1.4 ± 0.2 7.9 ± 1.4 – –
43 Tethered – 12.8 ± 1.4 – – – – –
44 Tethered 0.6 ± 0.1 – – – – – –
45 Tethered – – – 2.1 ± 0.1 – – –
46 Tethered – – – 2.5 ± 0.3 – – –
47 Tethered – – – – – 5.6 ± 0.9 –
48 Tethered – – – – – 7.4 ± 0.8 –
49 Tethered – 14.8 ± 2.3 – – – – –

Extensiveness of invasion, % 7,1 18.8 10.6 12.9 15.3 11.8 10.6

Subsequently, studies of the dynamics of intestinal helminthiasis of dogs depending on age.  
To do this, helminthic coproscopy studies of animals of different age groups: puppies up to 1 month, 
2–4 months, 4–6 months, 6–12 months, 1–2 years, 3–4 years, 5 and older were done.

The results of the defeat of dogs by intestinal helminths are given in Table 3.

Table 3
Detection of helminths in dogs depending on the age of the animals

Age of the animal
Type of helminth

Echinococcus 
granulosus

Toxocara 
canis

Toxascaris 
leonine

Capillaria 
plica

Trichuris 
vulpis

Uncinaria 
stenocephala

Dipylidium 
caninum

The total number of infected animals, % 10 31 22 23 25 23 28
Including up to 1 month, % – 15 – – – – –
2–4 months, % – 9 – 3 – – –
4–6 months, % – 4 – 4 – 8 10
6–12 months, % – 1 8 3 1 7 7
1–2 yrs., % 3 – 6 5 2 6 6
3–4 yrs., % 4 – 6 5 10 2 2
5 yrs. and older, % 3 – 2 3 12 – 3

The causative agent of Toxocara canis affected animals aged 1 month to 1 year. Young 
animals aged 1 to 6 months were particularly susceptible to nematode infestation. The pathogen 

Continuation of Table 2
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Trichuris vulpis was detected in adult animals aged 3 to 5 years. In puppies 4–6 months Dipylidium 
caninum was isolated in 10 % of cases. With age, the disease lost intensity.

The influence of housing conditions (tethered/untethered) on the degree of intestinal hel-
minthiasis infection was further analyzed. A total of 152 dogs were sampled during the study pe-
riod, of which helminth eggs were found in 84 (55.3 %). Of the total number of free-range animals, 
43 were dogs, 29 of which were infected with helminths. There were 109 dogs on a leash, 55 of 
which were infected with helminths (Fig. 2). 

Fig. 2. The influence of housing conditions on dogs affected by helminthiasis

As a result of data analysis, we could say that the number of helminth-infected animals was 
10 % higher when untethered than when tethered. When tethered, the percentage of animals affec-
ted and not affected by helminths of the total is the same and is 36 %.

4. Discussion
It has been experimentally established that of all the studied settlements it showed that 

in most cases 68.3 % of helminthic diseases of dogs and cats run as mixed invasions, and a mi-
nority of cases 31.7 % of cases run as mono invasions [15, 16]. This factor must be taken into 
account when diagnosing and prescribing treatment to these animals and developing control and 
prevention measures. When analyzing the data in the table, it was found that dogs of different 
ages had different lesions of intestinal helminths. Puppies under 1 month of age were affected by 
Toxocara canis [17]. Other pathogens in puppies at this age could not be detected. This invasion 
was registered in dogs under 1 year of age. The pathogen Toxocara canis could not be detected in 
older individuals. Young animals aged 1 to 6 months were particularly susceptible to nematode 
infestation. They have a high degree of infestation with clinical manifestations of the disease: poor 
appetite or lack thereof, diarrhea, intermittent vomiting with the release of nematodes in some  
animals, etc. [18].

Several species of nematodes and cestodes in different associations were found in young 
dogs aged 4 months and older. According to the results, the average extent of invasion was 
67.1 % [19, 20].

The level of extensiveness of the invasion is influenced by the use of dogs – hunting, pro-
tection, decorative purpose «room dogs», as well as stray animals.

Study limitations. The limitation of the research is the insufficient number of the studied 
settlements involved in the experiment, for a more accurate statistical calculation of the results 
obtained by region. 

Prospects for further research. The prospect of further research is to expand the number 
of settlements and develop measures to control pathogens.

9 %

19 %

36 %

36 %

Dogs are kept untethered, unaffected
Dogs are kept untethered, affected by helminthiasis 
Dogs are kept tethered, unaffected
Dogs are kept tethered, affected by helminthiasis



Original Research Article:
full paper

(2021), «EUREKA: Health Sciences»
Number 4

115

Veterinary Science and Veterinary Medicine

4. Conclusions
It was established that among the analyzed cases of helminthic diseases in cities and su-

burban areas during 2018–2020, the following diseases were registered: toxocariasis of dogs, ces-
todes, uncinariosis of dogs. Among the blood-parasitic diseases were diagnosed with heartworm  
disease, babesiosis of dogs. Ectoparasitosis has been diagnosed with demodectic mange, otodectosis,  
canine and cat sarcoptosis, and carnivorous syphonepterosis.

It has been proven that helminthic diseases of dogs run as mixed invasion, and a minority 
of cases 31.7 % of cases run as mono invasion. Of the total number of patients with helminthic 
diseases, 73.4 % of the total number of animals were accompanied by other diseases of infectious 
and non-infectious ethology.
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