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Demodicosis in domestic animals occupies a leading place among dermatological diseases. It has considerable epizootologi-
cal and social significance. Peculiarities of the manifestation of demodicosis in dogs and cats were studied in the city of Kharkiv 
during 2017–2021. Doberman Pinscher, mestizo, German Shepherd, Rottweiler, Staffordshire Terrier, and outbred animals were 
the most commonly affected by demodicosis, accounting for 61.6% of the total number of patients. The lowest number of animals 
with demodicosis was registered in such breeds as Dalmatian, Great Dane, Caucasian Shepherd, Collie, Labrador, Husky, Pekin-
gese, and Chow Chow with a total number of 4.6%. Demodicosis is most common in Persian white, European tiger, and Siamese 
colour point cats, accounting for 57.3%. Norwegian forest, Russian blue, and Oriental shorthair cats are rarely affected by demodi-
cosis, accounting for 13.5% of all animals. Demodicosis most often affects animals aged from 2 months to 3 years in winter, and in 
summer and autumn, the incidence is lowest. Peculiarities of sexual predisposition of animals to demodicosis infection have not 
been established. The microbes affecting the skin of animals are transmitted by mites Demodex spp. and are represented by Staphy-
lococcus spp., Streptococcus spp., Enterobacter spp., Enterococcus spp., Micrococcus spp., Alternaria alternata, Aspergillus niger, 
Candida spp., Rhizopus nigricans, Penicillum spp., Malassezia spp., Microsporum canis. Staphylococcus spp. and Streptococcus 
spp. occupy the largest percentage of the total number of isolated microorganisms – 74.7%, and Micrococcus spp. occupy the 
lowest percentage of isolated microorganisms (6.2%). Staphylococcal susceptibility to nine tetracycline drugs has shown a high 
level of resistance. The most effective antimicrobial agent for isolated cultures of staphylococci is amoxicillin in combination with 
clavulanic acid (89.7%) and vancomycin (100.0%). The objective of further research is to develop effective schemes for the pre-
vention and treatment of pets with demodicosis.  
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Introduction  
 

Over the last decade, there has been a significant increase in the circu-
lation of infectious agents. With the spread and emergence of epizootics, 
zoonoses, and epidemics, the risks of pandemics have become increasing-
ly critical. Human and animal health is also threatened by antimicrobial 
resistance, environmental pollution, and the development of multifactorial 
and chronic diseases (Destoumieux-Garzón et al., 2018). Human and 
animal health are closely connected. There are more than a hundred dis-
eases that are common to all warm-blooded animals (Alves & Policarpo, 
2018). Changes in the ecological conditions of keeping pets affect the state 
of their body. As a result, the pathogenesis of many diseases has changed 
radically, as well as the manifestation and course of the invasive process 
(Patz et al., 2000; Cable et al., 2017), reproduction and development of 
ectoparasites of animals (Paliy et al., 2021а). Recently, the problem of skin 
diseases of domestic animals, among which parasitic diseases are wide-
spread, has become especially important for veterinary specialists (Ateh-
mengo & Nnagbo, 2014).  

Demodicosis (Sivajothi et al., 2015; Udomwech & Phasuk, 2021) is a 
widespread, chronic invasive dermatozoonosis caused by pathological 
reproduction of a permanent mite in the skin. The causative agent of this 
disease in dogs is the mite Demodex canis Leydig, 1859, and in cats – 

Demodex cati Megnin, 1877 (Gortel, 2006; Ferreira et al., 2015). Demo-
dex spp. are tiny worm-like shape mites. Their bodies are not sclerotized, 
light grey (Moriello et al., 2013; Moskvina, 2017). Mites develop in the 
hair follicles and adjacent sebaceous glands, where they form numerous 
colonies. In severe disease, mites can be found in the lymph nodes, intes-
tinal wall, liver parenchyma, spleen and kidneys. They may spend part of 
their developmental cycle in the blood (Kumari et al., 2017b).  

Demodex spp. are specific pathogens and one species of mite parasi-
tizes only one, well-defined host (Izdebska & Rolbiecki, 2020). At the 
initial stage of demodicosis infection in animals an inflammatory process 
develops in the hair follicle, and in the prolonged course of the disease 
serous-purulent folliculitis develops with the formation of inflammation in 
the form of abscessing foci. At a later stage, chronic persistent dermatitis 
develops in the skin of dogs, which leads to changes in the layers of the 
epidermis (Stolbova, 2020). Hair complexes located near the demodicosis 
focus atrophy. At the same time, in the body of a sick animal, the accumu-
lation of mite life products occurs. Leukocytosis, erythropenia, eosinophi-
lia and neutrophilia with regenerative shift of the nucleus to the left, de-
crease in bactericidal and lysozyme activity of blood serum are often 
noted (Gasparetto et al., 2018). In demodicosis there is an immunodefi-
ciency of the body (Singh & Dimri, 2014; Salem et al., 2020). According 
to Muller et al. (1989) these mites rarely cause allergic reactions in the 
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host, although the destruction of hair follicles can lead to hair loss and the 
development of inflammation. Reproduction of mites in the hair follicles, 
followed by their rupture leads to alopecia, secondary pyoderma, edema 
and is often accompanied by itching (Sivajothi et al., 2015). Dense no-
dules the size of hemp seeds appear on the affected areas of the skin, then 
they turn into pustules, the contents of which are filled with pus and a large 
number of mites at different stages of their development. A crease covered 
with grey-brown crusts appears on the skin surface (Kumari et al., 2017a). 
The corpses of animals killed by demodicosis are exhausted. On the sur-
face of the skin, hyperpigmentation is often observed. Dense nodules with 
greyish content are found in the thickness of the skin (Hsu et al., 2009). 
Histological sections show tissue infiltration, injured and destroyed hair 
follicles, and sebaceous glands. In most cases, granulomas form in the 
dermis around the mites (Sood et al., 2012; Singh & Dimri, 2014). How-
ever, the role of mites Demodex spp. as the primary causative agent of 
pathogenic states in humans is discussed today (Gazi et al., 2019).  

The opportunistic microflora (streptococci, staphylococci, microsco-
pic fungi) plays an important role in the development of the pathogenesis 
of demodicosis (Tsai et al., 2011; Kuznetsova et al., 2012; Abu-Samra & 
Shuaib, 2014). Not only the pathogenicity and virulence of microorga-
nism isolates, but also various exogenous and endogenous favourable fac-
tors play an important role in the occurrence of various forms of pyoderma 
(Jarmuda et al., 2012; Arsenović et al., 2015).  

In the environment at a temperature of 15–18 °С and relative humidi-
ty of 80–85%, Demodex spp. mites can survive on animal care items, 
litter, floor, etc. for 4–5 days, in water – for about 6 days, on dog skin – 7–
8 days (Gatault et al., 2019; Shiels et al., 2019). The optimum temperature 
for the development of Demodex spp. is 16–20 °C, while temperatures 
below 0 and above 37 °C are harmful to mites. The effective temperature 
that kills demodex mites is 58 °C (Zhao et al., 2009).  

Demodicosis is widespread in all countries of the world and causes 
significant economic loses to private and official dog breeding. In the case 
of insufficient control measures, this disease becomes a stationary infec-
tion (Bowden et al., 2018; Sharma et al., 2018). The source of the patho-
gen is a sick animal. Puppies are most susceptible to demodicosis and are 
often infected by sick mothers. The spread of the disease occurs through 
direct contact or through care items for sick animals (Bowden et al., 2018; 
Perego et al., 2019).  

A significant increase in dogs and cats in cities leads to the accumula-
tion of large numbers of animals in a limited area and their coexistence 
contributes to the spread of infectious and invasive diseases (Neiderud, 
2015; Paliy et al., 2022). In large cities and towns a significant role in the 
spread of mites Demodex spp. is played by homeless animals, the number 
of which has been constantly increasing in recent years. In these animals, 
pathogens of some diseases are most often recorded, which makes them a 
dangerous source of infection for humans and domestic animals (Sharma 
et al., 2018).  

The diagnosis of demodicosis is made on the basis of comprehensive 
studies taking into account epizootological data, clinical signs and the 
results of laboratory tests (Mueller et al., 2012; Martínez-Subiela et al., 
2014). When collecting anamnestic information it is necessary to pay 
attention to the age, breed and sex of the animal. Visual inspection is a 
priority in the examination of a sick animal. However, when the dermatitis 
is clearly expressed, it is still necessary to carry out laboratory diagnosis. 
The final diagnosis of demodicosis is made when Demodex spp. are de-
tected in 8 out of 10 deep skin scrapings. The presence of a single parasite 
in the skin scraping is not a basis for the diagnosis of demodicosis (Muel-
ler et al., 2020). In demodicosis complicated by bacterial infection, it is 
necessary to set the antibioticogram (Jacob et al., 2019). Demodicosis 
should be differentiated from pyoderma of bacterial etiology, dermatophy-
tosis, eczema, allergic skin lesions, sarcoptosis (Charach, 2018; Mueller 
et al., 2020). For successful treatment of animals affected by demodicosis, 
the animal housing conditions and complete nutrition are important. Sick 
animals need to be protected from stressful situations, hypothermia and 
overheating. The diet should be balanced by vitamins and minerals. There 
are many different drugs and treatment regimens for various forms of de-
modicosis in pets (Paterson et al., 2014; Djuric et al., 2019). Demodicosis, 
which is very common in certain breeds of dogs, is a valuable tool for 
studying the pathogenesis of human demodectic mange (Gazi et al., 2019).  

Anti-demodectic measures aimed at destroying the formed mecha-
nism of demodicosis transmission in populations of domestic dogs in the 
conditions of a metropolis are one of the most important parts of epizooto-
logical control and include veterinary and sanitary measures and monito-
ring. The system of anti-demodicosis measures should be constantly ad-
justed according to the degree of intensity of the epizootic process and the 
degree of risk of spreading demodicosis infection in the population of do-
mestic animals.  
 
Materials and methods  
 

The research was conducted in the period 2017–2021. The experi-
ments performed on the animals do not contradict the current legislation of 
Ukraine (Article 26 of the Law of Ukraine 5456-VI of 16.10.2012 “On 
protection of animals from cruel treatment”) and “General ethical prin-
ciples of animal experiments”, adopted by the First National Congress of 
Bioethics (Kyiv, 2001) and international bioethical standards (materials of 
the IV European Convention for the Protection of Vertebrate Animals 
Used for Experimental and Other Purposes, Strasbourg, 1985) (Sim-
monds, 2017). The research program was reviewed and approved by the 
Bioethics Commission of the National Scientific Center “Institute of Ex-
perimental and Clinical Veterinary Medicine” in the current order.  

To diagnose demodicosis, the animals were fixed in a supine position. 
Examination of the animal skin started with the head. Then the neck, back, 
sides, abdomen, and limbs were examined. With a blunt scalpel selected 
deep, up to 0.5 cm3 scrapings of skin were taken from 2–3 sites on the 
border of a healthy and affected area of skin, to the appearance of capillary 
blood. The scrapings were placed in test tubes. The selected material was 
examined no later than 72 hours after scraping (Mueller et al., 2020). 
Following the objectives, the studies were conducted by visual and micro-
scopic methods (Beugnet & Chardonnet, 1993; Galat et al., 2009; Mathi-
son & Pritt, 2014). To isolate microorganisms from biological material 
and determine their cultural properties, simple and selective nutrient media 
were used to identify bacteria: the basis of phenol red broth (Phenol Red 
Broth Base), disks and strips for differential diagnosis of microorganisms 
produced by Himedia Laboratories Prv. Limited (India). The species 
affiliation of isolated cultures of microorganisms was determined by tests 
recommended in the “Bergi Determinant of Bacteria” (Vos et al., 2009). 
Assignment of staphylococci to coagulase-positive and coagulase-
negative cultures was performed according to the results of plasma coagu-
lation reaction using dry citrate plasma of rabbit (produced by PJSC 
“Pharmstandard-Biolik”, Ukraine).  

The susceptibility of isolated cultures of microorganisms to 17 anti-
bacterial drugs was determined by disk diffusion method using Mueller 
Hinton Agar (Mueller Hinton Agar) manufactured by HiMedia (India) 
and standardized commercial disks with antibiotics manufactured by 
HiMedia (India) and Pharmactiv LLC. Ukraine). We used antibacterial 
drugs of the penicillin series: benzylpenicillin (Benzylpenicillinum) 10 IU; 
oxacillin (Oxacillin) 1 µg, amoxicillin (Amoxicillin) 10 µg, amoxicillin in 
combination with clavulanate (Amoxicillin potentiated by clavulanate) 
20 µg/10 µg; cephalosporin drugs: cefazolin (Cefazolin) 30 µg, cefotaxi-
me (Cefotaxime) 30 µg, ceftazidime (Ceftazidime) 30 µg; tetracycline 
series: doxycycline (Doxycyclinе) 30 µg, tetracycline (Tetracyclin) 30 µg; 
fluoroquinolones: ciprofloxacin (Ciprofloxacin) 5 µg, gatifloxacin (Gatif-
loxacin) 5 µg, ofloxacin (Ofloxacin) 5 µg, enrofloxacin (Enrofloxacin) 
10 µg; macrolides: erythromycin (Erythromycin) 15 µg, azithromycin 
(Azithromycin) 15 µg; aminoglycosides: gentamicin (Gentamicin) 10 µg, 
kanamycin (Kanamycin) 30 µg; lincomycin group: lincomycin (Linco-
mycin) 15 µg; glycopeptide antibiotics: vancomycin (Vancomycin) 
30 µg. The results were accounted by measuring the diameter of the 
growth retardation zone around the disks, in accordance with the criteria 
given in the order of the Ministry of Health of Ukraine No. 167 of 
05.04.2007. Depending on the size of the diameter of the growth retarda-
tion, the result of the antibioticogram was determined by three categories: 
sensitive (sensitive), moderately resistant (intermediate) and resistant (re-
sistant) isolates. To control the quality of media and disks, appropriate test 
strains of microorganisms were used for intra-laboratory quality control of 
studies. Isolation and identification of microscopic fungi were performed 
following current recommendations (Senanayake et al., 2020).  
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Results  
 

In order to determine the prevalence of demodicosis in dogs and cats in 
the city of Kharkiv, statistical processing of data collected from the journals 
of veterinary clinics, as well as the results of their own research, with a breed 
predisposition to demodicosis, has been carried out (Tables 1 and 2).  

Table 1  
Demodicosis in dogs  

Breed Sick animals 
number, head % of total dogs affected 

English Bulldog 34   7.34 
Outbred 71 15.33 
Boxer 41   8.86 
Bullmastiff   5   1.08 
Dalmatian   4   0.86 
Doberman Pinscher 35   7.57 
Great Dane breed   3   0.65 
Caucasian Shepherd   2   0.44 
Collie   2   0.44 
Labrador   4   0.86 
Husky   1   0.22 
Mastiff-Neapolitan   7   1.51 
Mestizo 29   6.26 
German Shepherd 52 11.23 
Pekingese   3   0.65 
Pit Bull Terrier   6   1.29 
Rottweiler 48 10.37 
Setter   7   1.51 
Spaniel 27   5.83 
Staffordshire Terrier 50 10.79 
Dachshund 25   5.39 
Chow Chow   2   0.44 
Sharpei   5   1.08 

Total 463 100.00 
 

The analysis of the obtained results revealed that demodicosis is most 
often registered in the dog breeds Doberman Pinscher, mestizo, German 
Shepherd, Rottweiler, Staffordshire Terrier, and outbred dogs. The inci-
dence in animals of these breeds accounts for 61.6% of the total number of 
patients. In addition, the lowest number of demodicosis was recorded in 
breeds such as Dalmatian, Great Dane, Caucasian Shepherd, Collie, La-
brador, Husky, Pekingese and Chow Chow.  

Table 2  
Demodicosis in cats  

Breed Sick animals 
number, head % of total affected  

British shorthair   14     7.57 
Domestic long-haired   22   11.89 
European tiger   32   17.29 
Norwegian forest     6     3.24 
Persian white   48   25.96 
Russian blue     8     4.32 
Siamese colour point   26   14.05 
Siamese seal point   18     9.73 
Oriental short-haired white   11     5.95 

Total 185 100.00 
 

According to the results of the conducted research, it has been estab-
lished that in the conditions of the metropolis Persian white, European 
tiger and Siamese colour points most often suffer from demodicosis, 
which account for 57.3% of the total cats affected. Among the studied 
animals, cats of the breeds Norwegian forest, Russian blue and Oriental 
short-haired white are the least affected.  

Further studies have established the age predisposition of dogs to de-
modicosis (Table 3). It has been found that the majority of dogs who 
suffer from demodicosis are aged between 2–6 months and 2–3 years, and 
the total percentage of lesions in this age group is 82.2%. In addition, the 
analysis of statistics revealed the sexual predisposition of dogs to demodi-
cosis (Table 4). It has been proven that males suffer from demodicosis 
more often than females by 7.0%.  

During the studies, the dependence of the demodicosis incidence on 
the season was noted (Table 5). It has been found that the largest number 
of animals suffering from demodicosis is registered in winter, while in 

summer and autumn this figure is the lowest and totals 10.3% of all in-
fected dogs.  

Table 3  
Age predisposition of dogs to demodicosis  

Age Sick animals 
number, head % of total affected 

2–6 months 42 22.70 
6–12 months 59 31.89 
2–3 years 51 27.57 
4–5 years 20 10.81 
Older than 5 years   8   4.32 
Older than10 years   5   2.71 
 

Table 4  
Sexual predisposition of dogs to demodicosis  

Sex Sick animals 
number, head % of total affected 

Male dogs 99 53.51 
Female dogs 86 46.49 
 

Table 5  
The incidence of demodicosis in dogs depending on the season  

Season Sick animals 
number, head % of total affected 

Winter 94 50.82 
Spring 72 38.92 
Summer   6   3.24 
Autumn 13   7.02 
 

Pathogenic and opportunistic microorganisms were isolated during 
bacteriological studies in dogs with demodicosis (Table 6).  

Table 6  
The microflora of the skin of dogs in demodicosis  

Microorganisms Isolated cultures 
number % 

Staphylococcus spp.   68   46.58 
Streptococcus spp.   41   28.08 
Enterococcus spp.   13     8.90 
Micrococcus spp.     9     6.17 
Enterobacter spp.   15   10.27 

Total 146 100.00 
 

It has been found that of the total number of isolated microorganisms, 
the largest percentage was occupied by Staphylococcus spp. and Strepto-
coccus spp. – 74.7%. The lowest amount of isolated microorganisms is 
Micrococcus spp. – 6.2%. During the study nine species of staphylococci 
from the total number of microorganisms were identified (Table 7).  

Table 7  
Species composition of Staphylococcus spp. in demodicosis  

Species Isolated cultures 
number % 

S. aureus 18   26.47 
S. cohnii   5     7.36 
S. epidermidis   4     5.88 
S. haemoliticus   5     7.36 
S. hyicus   4     5.88 
S. intermedius 23   33.82 
S. felis   2     2.94 
S. saprophyticus   4     5.88 
S. warneri   3     4.41 

Total 68 100.00 
 

Staphylococcus intermedius (33.8%) and S. aureus (26.5%) were the 
most often isolated, which indicates their leading role in the development 
of demodicosis in animals. The effectiveness of therapy directly depends 
on the resistance of the microbiota to antimicrobials (Tables 8 and 9).  

According to the results of antimicrobial susceptibility studies, it has 
been found that 60.3% of isolated staphylococci (41 isolates) are resistant 
to benzylpenicillin, 10.3% (7 cultures) – to amoxicillin in combination 
with clavulanic acid, 36.8% (25 cultures) – to oxacillin, 13.2% (9 cultu-
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res) – to lincomycin, 41.2% (28 cultures) – to cefotaxime and ceftazidime, 
61.8% (42 cultures) – to cefazolin. In case of moderate resistance of mic-
roorganisms to antibiotics for etiotropic therapy, it is recommended to 
prescribe maximum therapeutic doses of antibacterial drugs. The most 
effective antimicrobial agent for isolated cultures of staphylococci is amo-
xicillin in combination with clavulanic acid, as well as vancomycin.  

Table 8  
Sensitivity of Staphylococcus spp. to penicillins,  
glycopeptides, lincosamides and cephalosporins  

Antimicrobial agent High resistance Moderate resistance Sensitivity 
number % number % number % 

Amoxicilin +  
clavulanate 7 10.29 – – 61 89.71 
Benzylpenicillinum 41 60.29   4   5.88 23 33.82 
Cefazolin 42 61.76 17 25.00   9 13.24 
Cefotaxime 28 41.18 10 14.71 30 44.12 
Ceftazidime 28 41.18 29 42.65 11 16.18 
Lincomycin 9 13.24 36 52.94 23 33.82 
Oxacilin 25 36.76   8 11.76 35 51.47 
Vancomycin – – – – 68 100.00 
 

Table 9  
Sensitivity of Staphylococcus spp. to tetracyclines,  
aminoglycosides, macrolides and fluoroquinolones  

Antimicrobial 
agent 

High resistance Moderate resistance Sensitivity 
number % number % number % 

Azithromycin 58 85.29   9 13.24   1   1.47 
Ciprofloxacin   4   5.88 35 51.47 29 42.65 
Doxycycline 35 51.47   1   1.47 32 47.06 
Enrofloxacin 30 44.12 29 42.65   9 13.24 
Erythromycin 37 54.41 20 29.41 11 16.18 
Gentamicin 33 48.53 18 26.47 17 25.00 
Kanamycin 39 57.35 16 23.53 13 19.12 
Ofloxacin   8 11.76 38 55.88 22 32.35 
Tetracycline 61 89.71   4   5.88   3   4.41 
 

According to the results of determining the sensitivity of staphylococ-
ci to tetracycline drugs, a high level of their resistance has been estab-
lished. Thus, 89.7% (61 isolates) of isolated cultures of Staphylococcus 
spp. were resistant to tetracycline, 51.5% (35 isolates) to doxycycline. 
4.4% (3 isolates) were sensitive to tetracycline and 47.1% (32 isolates) – to 
doxycycline. 5.9% (4 isolates) have moderate resistance to tetracycline 
and 1.5% (1 isolate) to doxycycline. Macrolides also showed low efficacy 
against staphylococci, in particular, 85.3% (58 isolates) of all cultures were 
resistant to azithromycin, 13.2% (9 isolates) were moderately resistant, 
and 1.5% (1 isolate) of staphylococci was sensitive to azithromycin. 
54.4% (37 isolates) were resistant to erythromycin, 29.4% (20 isolates) 
were moderately resistant, and 16.2% (11 isolates) of staphylococci were 
sensitive to erythromycin. 48.5% (33 isolates) of cultures had resistance to 
aminoglycosides, in particular gentamicin, 26.5% (18 isolates) had mode-
rate resistance, and 25.0% (17 isolates) of staphylococcal cultures were 
sensitive gentamicin. 57.4% (39 isolates) were resistant to kanamycin, 
23.5% (16 isolates) were moderately sensitive, and 19.1% (13 isolates) of 
staphylococci were sensitive to kanamycin. Fluoroquinolones had diffe-
rent antimicrobial activity against Staphylococcus spp. 5.9% (4 isolates) of 
staphylococci were resistant to ciprofloxacin, 51.5% (35 isolates) were 
moderately resistant, and 42.7% (29 isolates) were sensitive; 11.8% (8 iso-
lates) of staphylococci were resistant to ofloxacin, 55.9% (38 isolates) 
were moderately resistant, and 32.4% (22 isolates) were sensitive. 44.1% 
of staphylococcal cultures were resistant to enrofloxacin, 42.7% were 
moderately resistant, and 13.2% were sensitive.  

Along with bacteria from animals with demodicosis we isolated mic-
roscopic fungi (Table 10). A total of seven species of microscopic fungi 
were isolated, of which the most common were A. alternale, A. niger, 
Candida spp. and R. nigricans, the total number of which was 78.4% of 
the isolated micromycetes.  

Given the urgency of this problem in order to prevent the occurrence 
and spread of demodicosis among susceptible animals, it is proposed to 
perform a number of anti-parasitic measures:  

– exclusion of mating of an animal with an animal of unknown epi-
zootological status;  

– prevention of feeding puppies by animals with demodicosis lesions;  
– ban on dog shows in areas with an unfavourable situation with de-

modicosis;  
– isolation of animals suspected of being infected with Demodex spp.;  
– periodic screening tests for parasitic mites;  
– observance of hygienic regimes in places for walking of pets;  
– exclusion of contact of pets with homeless animals;  
– scheduled disinfection of objects with which pets come into contact;  
– pest control.  

Table 10  
Species composition of micromycetes in demodicosis  

Species Isolated cultures 
number % 

Alternaria alternale 17   22.97 
Aspergillus niger 15   20.27 
Candida spp. 14   18.92 
Malassezia spp.   5     6.76 
Microsporum canis   3     4.05 
Penicillum spp.   8   10.81 
Rhizopus nigricans 12   16.22 

Total 74 100.00 
 

 
Discussion  
 

The parasitocenosis in which there are several parasitocenotic links is 
of great importance in the occurrence of demodicosis. Thus, in the deve-
lopment of demodicosis the association between arthropod zooparasites 
Demodex spp. and microorganisms takes the first place (Abu-Samra & 
Shuaib, 2014). Mites Demodex spp. complicate the course of local micro-
bial inflammation caused by opportunistic pathogens. Mites, damaging 
the cellular structure of the hair follicle and sebaceous glands, create fa-
vourable conditions for the active reproduction of staphylococci and strep-
tococci. In this case, we can speak about a symbiosis between mites and 
microorganisms. As a result, an association with the accompanying op-
portunistic pathogenic microflora and a microparasitocenosis is formed, 
which is clinically manifested by a pathological process (O’Reilly et al., 
2012; Liang et al., 2021). Studies show that Demodex skin colonization is 
present in all dogs, regardless of age, sex, breed, or type of hair (Fondati 
et al., 2010; Ravera et al., 2013).  

The problem of demodicosis has recently become particularly rele-
vant, which encourages many researchers to contribute to the solution of 
this issue (Robledo et al., 2015; Foley et al., 2021; Simpson et al., 2021). 
Demodicosis in dogs and humans is caused by different types of Demo-
dex, however, the current literature points to similar immune reactions and 
immune response mechanisms in human and canine demodicosis (Gazi 
et al., 2019).  

It has been established that the etiological factors of parasitic derma-
toses in domestic animals are Otodectes cynotis, Sarcoptes canis, Demo-
dex canis, Notoedres cati and Demodex cati. The prevalence of mite 
infection in dogs and cats is 66.7% and 75.0% with a mean intensity of 
mite infection of 2.3 and 3.0 mites in the field of view of the microscope, 
respectively (Paliy et al., 2021b).  

The susceptibility of dogs to demodicosis and the progression of clini-
cal disease are influenced by numerous factors, including genetic defects, 
changes in skin structure and biochemistry, immunological disorders, hor-
monal status, breed, age, nutrition, oxidative stress, hair length, estrus cyc-
le, whelp, endoparasitism and debilitating diseases (Singh & Dimri, 2014).  

According to our data, the most susceptible to demodicosis were dogs 
of Doberman Pinscher, mestizo, German Shepherd, Rottweiler, Stafford-
shire Terrier breeds, as well as outbred animals, while the lowest numbers 
of animals with demodicosis were registered among Dalmatians, Great 
Danes, Caucasian Shepherds, Collies, Labradors, Huskies, Pekingese and 
Chow Chow. According to other researchers, Pit Bull Terriers and West 
Highland White Terriers (Bowden et al., 2018; Pinsenschaum et al., 
2019), Pugs and English Bulldogs (Kuznetsova et al., 2012) Maltese 
Terriers and Shih Tzu (Pinsenschaum et al., 2019), American Stafford-
shire Terriers, Staffordshire Bull Terrier and Chinese Sharpeis (Plant et al., 
2011) are the most prone to demodicosis. According to other reports, the 
British Bulldogs, Staffordshire Bull Terrier, Chinese Shar Pei, Dogue de 
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Bordeaux, Pug, French Bulldog and Boxer have the best chances of being 
diagnosed with demodicosis, and the Bichon Frize, Labrador Retriever, 
German Shepherd, Shih Tzu and Chihuahua have the lowest chances 
(O’Neill et al., 2020). Along with demodicosis in dogs, the problem of cat 
infection is quite relevant (Beale, 2012; Kano et al., 2012). As in dogs, cats 
have a breed predisposition to domedocosis, and according to our re-
search, the most susceptible are Persian white, European tiger and Sia-
mese colour point breeds.  

It is reported that demodicosis is mainly diagnosed in animals under 
8 years of age (Pinsenschaum et al., 2019), while according to our rese-
arch, this disease is registered in older animals. Both according to the 
results of our research and according to Nayak et al. (1997) and O’Neill 
et al. (2020) most often demodicosis is registered in animals from 1 to 
2 years of age. However, we did not find a significant difference between 
the susceptibility of male and female dogs, as also reported by Nayak et al. 
(1997). When establishing the seasonality of demodicosis, it has been pro-
ven that the largest number of sick animals is registered in winter. This can 
be explained by the natural decrease in the immune protection of animals 
(Ferrer et al., 2014; Gedon & Mueller, 2018).  

There is an association between demodex mites and bacterial flora 
(Zhu et al., 2018). In the case of demodicosis in animals, Staphylococcus 
spp., Streptococcus spp., Enterococcus spp., Micrococcus spp. and Ente-
robacter spp. were found in skin scrapings, which had high resistance to 
antimicrobial drugs. At the same time on the skin of healthy animals 
mainly Staphylococcus spp. with high sensitivity to antimicrobial agents 
persist (Schmidt et al., 2014).  

It has been found that the largest number of staphylococcal cultures is 
resistant to tetracycline (89.7%), azithromycin (85.3%), cefazolin (61.8%), 
benzylpenicillin (60.3%), kanamycin (57.4%), erythromycin (54.4%), do-
xycycline (54.4%). The results of our studies are confirmed by other sci-
entists who have proven the presence of antimicrobial resistance in the 
microbiota of the skin (Chanayat et al., 2021) and mucous membranes 
(Kalhoro et al., 2019) of animals. Also the etiological picture of the deve-
lopment of pathological processes of the skin during demodicosis is influ-
enced by microscopic fungi, the main place among which belongs to 
A. alternala, A. niger, Candida spp. These micromycetes are a concomi-
tant microflora of most animal skin pathologies (Rosa et al., 2018; Cherm-
prapai et al., 2019).  

Thus, the problem of demodicosis in domestic animals is multifa-
ceted and its solution lies in the comprehensive approach to prevention 
and treatment, constant monitoring and selection of highly effective thera-
peutic agents taking into account the specific epizootic situation.  
 
Conclusion  
 

Demodicosis in domestic animals is a widespread disease in the con-
ditions of a metropolis. The most susceptible to demodicosis among dogs 
are Doberman Pinscher, mestizo, German Shepherd, Rottweiler, Stafford-
shire Terrier breeds, and outbred animals; and among cats – Persian white, 
European tiger and Siamese colour point breeds. The age-specific feature 
of demodicosis is its manifestation in animals from 2–6 months to 2–
3 years, but sexual predisposition has not been established, and the majori-
ty of animals suffer from demodicosis in the winter.  

The microflora of the skin of animals with demodicosis infection is 
represented by Staphylococcus spp. (46.6%), Streptococcus spp. (28.1%), 
Enterobacter spp. (10.3%), Enterococcus spp. (8.1%), Micrococcus spp. 
(6.2%), as well as micromycetes Alternaria alternala (23.0%), Aspergillus 
niger (20.3%), Candida spp. (18.9%), Rhizopus nigricans (16.2%), Peni-
cillum spp. (10.8%), Malassezia spp. (6.8%), Microsporum canis (4.1%). 
The most effective antimicrobial agent for isolated cultures of staphylo-
cocci is amoxicillin in combination with clavulanic acid and vancomycin.  
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