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Abstract

Demodicosis is one of the most common diseases in dogs. We have analyzed the epizootological features of the course
of demodectic invasion in dogs. In the process of research, territorial, age, breed, sex, seasonal features of the
distribution of canine demodicosis, clinical forms of its manifestation were studied. When making a diagnosis, the
generally accepted laboratory diagnostic method was used. In the conditions of the Kamenetz-Podolsk region, the share
of demodicosis of all pathologies of the skin of dogs is 24.6%. Clinically, 69.9% of the animals had local demodicosis,
and its most common forms were scaly (35.4%), mixed (21.2%) and pustular (18.6%). The highest morbidity rate was
observed in female short-haired breeds (Bulldog, Rottweiler and Pug) at the age of 7-12 months, there were two peaks
in the incidence of dogs in March - 31.1% and in October-November (37.8-34.1%).
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1. Introduction

It is known that skin diseases are one of the most common pathologies in dogs (Mueller et al,, 2020; Rahman et al,,
2021). Approximately a quarter of all dog owners' visits to veterinarians are related to skin disease, and in many cases,
skin condition is an indicator of the overall health of the animal (Zhou et al., 2020; Prosyanyi et al., 2022).

In the etiology of skin diseases in dogs, dermatitis of parasitic origin is recorded quite often, which is due to the
uncontrolled growth in the number of stray animals, the relatively low effectiveness of treatment, the ecology of large
cities, and a number of other factors (Fourie et al., 2019; Parwari et al,, 2022). Urban dog populations are intensively
affected by negative factors, including a high level of stress, an unsatisfactory ecological situation, feeding with dry and
other concentrated feeds, and uncontrolled breeding. These factors contribute to the emergence and spread of skin
diseases in animals, including demodicosis (Becskei et al., 2018). In large cities, when examining dogs with skin lesions,
demodicosis is detected in 21.4 - 67.4% of cases (Becskei et al., 2018; Horne, 2019).

It has now been established that demodicosis invasion in dogs has a variety of clinical manifestations - from single skin
lesions to systemic pathology involving internal organs in the process (Perego et al., 2019; O'Neill et al., 2020; Parwari
etal, 2022).

Taking into account the practical significance of this problem, one of the areas of our research was to conduct
epizootological monitoring of canine demodicosis and study the features of its course on the territory of Ukraine.

2. Material and methods

Experimental studies were carried out in 2020-2022 in veterinary medicine clinics in the cities of Kamianets-Podilskyi
and Khmelnytskyi (Ukraine).
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Diagnosis of demodicosis and other acarosis was carried out in a complex way: according to the clinical course of
invasions and according to the results of laboratory tests. From the epizootological data, the extensiveness of invasion,
the seasonality of outbreaks, the age, breed and sex susceptibility of animals to demodicosis were taken into account.

Clinical studies of dogs were carried out by examining experimental animals taking into account the area of skin lesions,
the nature of pathological changes and localization of the inflammatory process. They paid attention to the tousledness,
shine of the hair cover, the presence of baldness, and in the case of peeling - hyperemia, elasticity of the skin, thickening,
and the presence of crusts. If clinical signs of demodicosis were detected during the examination, the diagnosis was
confirmed microscopically.

When taking the material for the detection of Demodex mites, the method of deep (before the appearance of blood) skin
scrapings was used at the border of the affected and healthy skin from at least 3-4 places. In the case of the pustular
form, the material was obtained with a sterile needle. Acarological studies were carried out by conventional laboratory
methods (Zeibig, 2012; Zajac et al,, 2021).

Statistical analysis was performed using ANOVA. Data are presented as x + SD (mean * standard error). The reliability

of the obtained data was assessed by the F-criterion with significance levels P < 0.05, P < 0.01, P < 0.001 (taking into
account the Bonferroni correction).

3. Results

Table 1 presents the results of a retrospective analysis of dog skin pathologies for the period 2020-2022.

Table 1 Analysis of dermatopathology of dogs during 2020-2022

2020 2021 2022
Skin diseases

n % n % n %
Flea allergy dermatitis 24 5.7 28 6.1 18 3.9
Dermatophytoses 108 | 25.7 | 104 | 22.7 | 122 | 26.2
Seborrhea 14 3.3 12 2.6 22 4.7
Contact dermatitis 28 6.7 36 7.9 36 7.7
Demodecosis 62 148 | 70 | 153 | 74 15.9
Sarcoptosis 12 2.9 10 2.2 12 2.6
Otodectosis 56 | 133 | 66 | 144 | 50 10.7
Food allergy 12 2.9 16 3.5 22 4.7
Drug allergy 12 2.9 16 3.5 26 5.6
Atopic dermatitis 46 11.0 56 12.2 50 10.,7
Pyoderma 20 4.8 22 4.8 18 3.9
Other skin pathologies 26 6.0 22 4.8 16 3.4

In general, skin pathologies are quite common among dogs. At the same time, in dynamics over the past 3 years, their
number has increased by 1.11 times. Among all skin pathologies, dermatophytosis occupies a leading place. If in 2020
their share was 25.7%, then in 2022 it increased by 0.5%. Also, over the past three years, the number of cases of
dermatitis associated with allergies to feed components and allergies to medicines has increased by 1.8 and 2.7%,
respectively.

Atopic and contact dermatitis are quite common among dermatopathologies, in particular, in 2020, these pathologies

were detected in 10.7 and 7.7% of dogs, respectively. A significant place in the dermatopathology of dogs is also
occupied by allergies associated with flea bites (3.9 - 6.1%), pyoderma (3.9 - 4.8%) and seborrhea (2.6 - 4.7%).
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Sarcoptic mange, otodectosis and demodicosis were found among the acarosis pathologies of the skin of dogs. Moreover,
if the first of them was registered in isolated cases, then the last two received mass distribution. In particular, data for
2022 show that among all skin pathologies, otodectosis was found in 10.7% of cases and demodicosis in 15.9%.

Atopic dermatitis also occupies a significant percentage in the general pathology of the skin, accompanied by the
appearance of foci of papular infiltration, multiple scratching, thickening of the skin epidermis with the formation of a
significant number of folds, hemorrhagic crusts, and severe itching. In 113 dogs (24.6%), specific clinical signs of
demodicosis were revealed, and in deep scrapings a significant number of eggs, immature individuals and adults of the
causative agent of demodicosis (Fig. 1).

Figure 1 Demodex canis from affected skin areas of dogs

The clinical aspects of demodectic infestation showed that in most cases (69.9%) local demodicosis was registered in
the region (Fig. 2), which most often manifested as a scaly form.

Generalized
demodicosis
30.1%

Local
demodicosis
69.9%

Figure 2 Frequency of occurrence of demodicosis

In this case, lesions were often localized in the head and limbs (Fig. 3A). And yet, 30.1% of cases of demodicosis
accounted for generalized demodicosis. In the generalized form (Fig. 3B), demodectic lesions covered much larger areas
of the skin and the process was very often complicated by a bacterial infection (pyodemodecosis). Microbiological
analysis of scrapings allowed us to identify mainly Staphylococcus pseudintermedius, less often (in severe cases)
Pseudomonas aeruginosa and Proteus mirabilis.
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A - Local form B - Generalized form

Figure 3 Clinical manifestation of demodicosis

The analysis of the manifestation of characteristic specific signs revealed by us in demodectic infestation is given in
table. 2.

Table 2 The incidence of clinical forms of demodicosis,n=113

Clinical forms Number of affected dogs
n %

Scaly 40 354

Pustular 21 18.6

Papular 19 16.8

Pododemodecosis 9 8.0

Mixed demodicosis 24 21.2

We observed the scaly form in about a third of cases of clinical demodicosis. Pustular and papular forms of demodectic
invasion were registered much less frequently. A mixed form of demodicosis was noted by us in 21.2% of cases. It
developed at the age of 3-18 months, usually as a result of incorrectly carried out, belated or in the absence of treatment.

In the mixed form, all areas of the skin (head, limbs, torso) were affected. In all parts of the body of sick dogs, pyoderma
and bacterial folliculitis were manifested with the presence of numerous whitish abscesses. The general condition of
the dogs was depressed, they were emaciated, inactive, had a poor appetite. As a result of complication of demodectic
invasion by bacterial microflora, pustular dermatitis with erosive skin lesions occurred. This resulted in an unpleasant
odor. Sometimes demodicosis manifested itself in the form of pododemodecosis.

Analyzing the clinical manifestation of demodicosis, it should be noted that, regardless of the form of manifestation,
most often the skin in dogs was affected in the region of the eyelids, cheeks, lips and chin, somewhat less often in the
region of other parts of the head, neck, chest and forelimbs.

We have found that canine demodicosis most often affects animals aged 7-12 months (Fig. 4). A fairly high level of
demodicosis invasion (19.5%) was also found in dogs 1-2 years of age. In total, almost half of all cases of spontaneous
demodicosis occur in dogs aged 7 months to 2 years. The morbidity of dogs under 1 year old is probably due to the fact
that at this age the animals are exposed to stressful situations (vaccination, ear cutting, teeth changes, etc.). Conditions
that increase susceptibility to demodicosis are, in particular, infectious pathologies, helminths, rickets, metabolic
disorders and other factors.
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Figure 4 The prevalence of demodicosis in dogs depending on age, n =113

In older dogs, the disease was less common and usually mild. With the age of animals, the extensiveness of demodectic
invasion gradually decreases, and only in animals over 11 years old it sharply increases to 14.2%, which is explained by
a decrease in the body's resistance at this age. In puppies, the extent of invasion was significantly less, which can be
explained by the rather low possibility of contact with the source of invasion in animals under 2 months of age. Own
research has established the sexual susceptibility of dogs to demodicosis (Table 3).

Table 3 The tendency of dogs to demodicosis, depending on the sex

Number of affected dogs
Animal sex
n %
Males 45 39.8
Females 68 60.2
m Rottweiler m French bulldog
= Pit bull terrier Hybrid dogs
m German Shepherd mPugs
m Dachshund m East Ewropean Shepherd
20 17,7
18 16,8
16 14.2
= 14
s 12 10,6 Hfj
=z 10
3] 8 8
= 3 7
6.2
6
4
2
0
dog breeds

Figure 5 The tendency of dogs to demodicosis, depending on the breed, n =113

The data obtained showed a higher sensitivity of females compared to males by 1.51 times. This is probably one of the
reasons for the wide spread of demodicosis in the territory of this region, since it is the females who transmit Demodex
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canis vertically to newborn puppies from the first days of their life. The data of our own research indicate that in the
breeds of dogs examined during the period of the experiment, French bulldogs (17.7%), Rottweilers (16.8%), and pugs
are most often affected by demodicosis. (14.2%), outbreds and crossbreeds (11.5%) and pit bull terriers (10.6%) (Fig.
5). Of the 113 cases of animals with demodicosis, 80 were in these breeds. The incidence of demodicosis in other breeds
was significantly less. They accounted for only 8% of all detected cases. These are such breed groups as Boxers, English
Bulldogs, Collies, Dobermans, Pekingese, Poodles, Cocker Spaniels, Great Danes, Terriers.

According to the results of our studies, the tendency of dogs to demodicosis was analyzed depending on the length of
the coat (Table 4). It was found that demodicosis is more common in short-haired dog breeds (66.4% of all identified

cases).

Table 4 Distribution of dogs with demodicosis by coat type

Number of affected dogs
Dog coat types
n %
Long-Haired 38 33.6
Short-Haired 75 66.4

The share of long-haired breeds accounted for only about a third of all animals affected by Demodex.
An analysis of the monthly dynamics of demodicosis invasion over the study period showed that demodicosis was
recorded on the territory of the Kamenetz-Podolsk region during the year (Table 5). However, in some months there

was an increase in the incidence, characteristic of the seasonal manifestation of the disease.

Table 5 Seasonal features of the distribution of demodicosis in dogs

A total of animals with skin The number of dogs
Month pathology were studied affected by demodicosis
n % n %
January 32 100 5 15.6
February 40 100 9 22.5
March 45 100 14 311
April 45 100 12 26.7
May 33 100 8 24.2
June 32 100 5 15.6
July 34 100 5 14.7
August 30 100 6 20.0
September | 41 100 10 24.4
October 45 100 17 37.8
November | 44 100 15 34.1
December | 38 100 7 18.4

We recorded an increase in the extensiveness of demodectic invasion in March (31.1%), April (26.7%), October (37.8%)
and November (34.1%). Of 113 animals infested with Demodex, about half fell ill during these months. The minimum
peak of demodectic invasion was found in January (15.6%), June and July, 15.6 and 14.7%, respectively.
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4., Discussion

To date, the epizootological features of demodicosis in dogs in the regions of Ukraine have not been sufficiently studied,
and they especially need to improve the treatment regimen for sick animals, which would take into account pathogenetic
features and changes in biochemical parameters (Fourie et al., 2015; Kassia et al., 2019; Kumar & Shekhar, 2020).

It is known that demodicosis has become a real problem among dogs at the moment. Therefore, the study of this
problem, in particular, issues of epizootology require analysis and specific reference to a certain territory.

According to the results of our own research, a much higher percentage (24.6% of all dog skin pathologies) of
demodectic animals was found. Some researchers also draw attention to the significant prevalence of demodectic
infestation of dogs in Ukraine (Prosyanyi et al., 2022) and other countries (Sgarbossa et al., 2017; Kumar & Kumar,
2020).

The clinical aspects of demodectic infestation have shown that in most cases on the territory of Ukraine, local
demodicosis is registered, which most often manifests as a scaly form. In our opinion, this is due to the timely treatment
of such animals and a wide selection of effective acaricidal agents, which allows controlling the spread of demodicosis.
However, the presence of a significant number of homeless and stray animals on the territory of the district determines
the focal and stationary nature of this infestation in dogs. And yet, 30.1% of cases of demodicosis accounted for
generalized demodicosis. At the same time, as a rule, it had a manifestation in the form of pustular, papular or mixed
demodicosis. The last form was the most difficult with pronounced itching, swelling of the skin in the affected areas, the
presence of crusts on it, often dark brown in color, thickening of the skin, erosions and secretions of pus or blood.
Wetting eczema, hyperpigmentation, loss of skin integrity, and pyodermic lesions were found in most animals, which
were associated with the development of secondary microflora. At the same time, the process often spread to the entire
body of the animal. According to researchers (Jaheen et al,. 2022), the degree of severity of the course of demodicosis
in dogs was directly proportional to the form of the infestation.

According to scientists (Lopes et al,, 2019; Erawan et al., 2019; Vargo & Banovic, 2021), in recent years, due to the
increase in the number of dogs and cats, as well as the increase in the population of homeless animals (sources of
invasion), the maintenance of carnivores at a low level of veterinary care, a trend towards an increase in the spread of
acarosis was noted. At the same time, indicators of the extensiveness of demodectic infestation in connection with age,
breed, physiological and seasonal characteristics in dogs are insufficiently clarified and require clarification. We found
that, in general, almost half of all cases of spontaneous demodicosis were found in animals aged from 7 months to 2
years. In older dogs, the extent of demodectic infestation gradually decreases and only in older animals it sharply
increases to 14.2%, probably due to a decrease in the body's resistance level in this age period.

Studying the epizootological features of demodectic infestation of dogs, the researchers established certain sex-age
features of its manifestation. In particular, out of 424 patients with canine demodicosis, 135 (31.8%) of them were older
than 6 months, 101 (23.8%) - from 1 to 2 years old, 61 (14.4%) - older 2 years and only 19 (4.5%) younger than 2
months. The results of the obtained data showed that male dogs are more prone to demodectic infestation compared to
females. In terms of age, dogs from 6 months to 1 year are most susceptible to demodicosis. Males suffer from
demodicosis 1.14 times more often than females (Erawan et al,, 2019). The data of our studies on the age-related
sensitivity of dogs to demodicosis are consistent with the above. As for gender dependence, on the contrary, we found
a tendency for females to be more susceptible to demodicosis.

Atthe same time, according to other data (Rahman etal., 2021), a small predominance among animals with demodicosis
of bitches was noted - 114 (50.4%) out of 226 examined dogs.

Different resistance of males and females to acariasis is due, according to some authors (Becskei et al,, 2018; Horne,
2019), by the difference in their hormonal activity.

The data of our own research testify to the existing breed characteristics of the sensitivity of dogs to demodicosis. French
Bulldogs, Rottweilers and Pugs were the most prone to invasion. Outbred crossbreeds, pit bull terriers, dachshunds and
East European shepherds had an average sensitivity. The vulnerability of other breed groups was significantly less.
Meanwhile, according to the information of researchers (Sgarbossa et al., 2017; Gazi et al., 2019), the most affected were
dogs of mixed breeds and outbreds (50.00%) and dogs of hunting breeds - kurtshaar, yag terrier, fox terrier (42.05%).
Other authors [perhaps another source 18] indicate that in Ukraine among dogs suffering from demodicosis, shepherd
dogs make up 25.4%, outbred dogs - 16.9%, boxers - 4.2%, Dobermans - 5.6%, bullter - 8 .5%, Rottweilers - 5.8%, others
- 37.8%. It is known that the best places for the localization of demodexes are the sebaceous glands and hair follicles.
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Therefore, the greater sensitivity of dogs with short hair revealed by us can be explained by the better development of
the sebaceous glands in them. The hair follicles of short-haired dogs are also more favorable for ticks (Carvalho et al.,
2019).

Studying the monthly dynamics of lesions of dogs with demodicosis, we identified certain fluctuations in the indicator
of the extensiveness of invasion. The minimum values of this indicator had a direct correlation with the maximum high
and minimum low ambient temperatures. In our opinion, elevated air temperatures and dry environment are not
optimal for the active reproduction of Demodex canis. In addition, during the warm period, as a rule, animals feel most
comfortable and have a high level of resistance to adverse factors. With the beginning of autumn, the incidence of
demodicosis in dogs begins to rise, reaching a maximum rise in October. In winter, a rather low level of infestation of
animals with demodexes was also found, which is probably primarily due to the low temperature regime of this period
and the low activity of ticks. In March, the level of invasion increased sharply, and then the incidence curve fell to the
minimum values in July.

The increase in the frequency of cases of demodicosis in the spring and autumn periods can be explained by seasonal
molting, a decrease in the level of resistance of the animal body, and optimal conditions for the development of
demodexes in the animal body during these periods of the year.

5. Conclusion

. Demodicosis of dogs in certain regions of Ukraine is registered in 24.6% of cases of all skin pathologies.

. In most cases (69.9%) we found local demodicosis. Scales (35.4%), mixed (21.2%) and pustular (18.6%)
prevailed among the clinical forms of demodicosis.

. The degree of invasion by Demodex depends on the age of the dogs. Animals aged 7-12 months (26.5%) had
the highest extent of invasion, and 9-11-year-old animals had the lowest (5.3%).

. French Bulldogs (17.7%), Rottweilers (16.8%) and Pugs (14.2%) have the highest tendency to demodicosis.

. The incidence of demodicosis in short-haired dog breeds was 66.4%, long-haired - 33.6%. Among infested
animals, females are affected 1.26 times more often than males.

. The highest peak of infection was found in October (37.8%), November (34.1%) and March (31.1%).
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