
Original Research Article:
full paper

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

101

Veterinary Science and Veterinary Medicine

STUDY OF BIOLOGICAL AND ECOLOGICAL FEATURES 
OF PERMANENT ECTOPARASITES OF CATTLE

Iryna Proskurina
Department of Veterinary Examination, Microbiology, Zoohygiene  

and Safety and Quality of Livestock Products1

Liudmyla Nahorna*
Department of Veterinary Examination, Microbiology, Zoohygiene  

and Safety and Quality of Livestock Products1

lvn_10@ukr.net

1Sumy National Agrarian University
160 Herasyma Kondratieva str., Sumy, Ukraine, 40021

*Corresponding author

Abstract
The aim of the research was to study the epizootological features of bovicolosis and sifunculatosis and to determine their 

biological features.
Materials and methods. Eight groups of animals were examined, 15 animals in each, including cows, heifers and calves. 

Groups of calves consisted of 13 heifers and 17 bulls. A total of 103 females and 17 male cattle were examined.
Results. During observations, it was noted that in most cases, certain species of ectoparasites were found on different animals.  

In the case of their simultaneous parasitism on one animal, populations occupied different parts of the host’s body. The causative 
agents of sifunculatosis (L. vituli) and bovicolosis (B. bovis) were determined.

During the study of epizootological features of sifunculatosis and bovicolosis, attention was paid to the seasonality of the 
invasion – the minimum intensity of the invasion was observed in the warm season, the maximum – in winter. The extent of invasion 
among calves reached 100 %.

The biological features of ectoparasites were studied. According to the data obtained, it was determined that linognathus 
are greater than B. bovis at all stages of development. Egg size 0.8–0.9 mm, larvae go through all stages of molting from 0.7 mm to 
3.3 mm, adults reach a size of 3.3–4.0 mm. However, the eggs of B. bovis reached 0.3–0.5 mm, the size of the larvae 0.4–1.0 mm, 
adults ranged from 1 mm to 1.8 mm.

Conclusions. It was noted that the intensity of the infestation of bovicolosis and sifunculatosis increases in the cold season. 
The young are most prone to lesions.
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1. Introduction
Cattle breeding is an important branch of agriculture. This is due to the high consumer 

value of milk, beef and products made from them. One of the main tasks of veterinary medicine 
is to obtain safe, high-quality and biologically complete products from animals. The growth and 
volume of industrial and farm production in the livestock industry and the development of the pro-
cessing industry are directly related to the need to maintain a high level of sanitation in the animal  
health system.

In the current development of agriculture, the question of controlling the reduction of eco-
nomic losses caused by livestock parasitic pathogens [1]. One of the reasons for the loss of pro-
duction is livestock diseases caused by ecto- and endoparasites. Invasive diseases, in particular 
entomoses are common [2, 3]. According to industry experts, the damage caused by parasitism 
of arthropods on cattle is not less than those caused by infectious agents [4, 5]. The epizootic sig-
nificance of arthropods lies in the transmission of pathogens of many transmissible pathogens to 
cattle, including anaplasmas [6], rickettsiae, bacteria, spirochetes, piroplasmidas and viruses [7, 8].  
Animals are most prone to infection with intensive livestock technologies, if there is a violation 
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of sanitary and hygienic norms, rules of keeping, feeding and neglect of preventive anti-epi zootic 
measures [9, 10]. Even with basic veterinary measures, permanent ectoparasites can infect live-
stock, as animals experience more intense hair growth during the winter stall period. In the ab-
sence of sufficient insolation, even this physiological feature of the body contributes to outbreaks 
of diseases caused by permanent ectoparasites [11, 12]. During the stall period, significant damage 
to livestock is caused by permanent parasites – lice and hair follicles, which cause sifunculatosis 
and bovicolosis disease [13, 14]. Researchers have found that prolonged parasitism of ectopara-
sites leads to deep and persistent metabolic disorders in animals [15, 16]. This is manifested by  
a decrease in milk and meat productivity, deterioration of skins, low weight of calves at birth, their 
lag in growth, loss of growth of fattening animals, and in the case of high intensity of invasion –  
the death of animals [17, 18].

The issue of import substitution and food security remains relevant. Therefore, special at-
tention needs to be paid to increasing the own production of quality domestic livestock products. 
The above indicates the need to study the epizootiology of ectoparasitosis caused by lice and chew-
ing lice of cattle, their biology and seasonal activity.

The aim of the research was to study the epizootological features of bovicolosis and sifun-
culosis and to determine their biological features.

2. Materials and methods
The research was conducted from March 2019 to February 2020 in the conditions of cattle 

farms of Sumy region. Eight groups of cattle were examined, 15 animals each, including cows, 
heifers, mating heifers and calves. Groups of calves consisted of 13 heifers and 17 bulls. A total 
of 103 females and 17 male cattle were subjected to parasitological examination. The distribution 
of animals into groups was carried out taking into account physiological parameters. Groups of 
animals of about the same age, weight and the like were formed according to production indi-
cators. The examined animals belonged to the breeds Holstein Black, Ukrainian Black-spotted  
and Simmental.

All animal studies complied with ARRIVE recommendations and were performed in ac-
cordance with the UK Animal Act and EU Directive 2010/63/EU on the protection of animals used 
for scientific purposes, as amended by Regulation (EU) 2019/1010 and approved by the Bioethics 
Commission of the Faculty of Veterinary Medicine, Sumy National Agrarian University, No. 4, 
dated 21.12.2020.

The extent of the invasion was determined by clinical and parasitological examination.  
Infections of animals with lice and hair follicles and their topography on the body were determined 
by examination of the skin in the lumbar and croup, between the shoulder blades, dorso-lateral 
part of the chest, on the chest at the level of the shoulder blades, abdominal area at the level of the 
shoulder blades, lateral part of the lower back chest, dorsal and lateral parts of the neck, horns, eyes 
and nose, as well as limbs. The extent of invasion (%) was calculated by the formula:

ЕІ = n/N×100 %,

where n is the number of infected animals; N is the number of studied animals. The intensity of 
the invasion was determined by counting the number of parasites (in places of localization with  
a high concentration of parasites). The calculation was performed on plots with an area of 100 cm2.  
For these purposes, we used a square frame with a wire that divides the frame into 25 squares. 
When accounting, the frame was tightly applied to the body of the animal and lined with vaseline 
oil to avoid creeping ectoparasites from the study area. During the examination of insect-infected 
animals, attention was paid to the density of the coat, the combing or tousling of the coat, areas with 
severe alopecia, as well as the tropism of pathogens on the body of animals.

Pathogens were identified by light microscopy in the parasitology department of the Sumy 
Regional State Laboratory of the State Service of Ukraine for Food Safety and Consumer Protection.  
Also, in the electron microscopy laboratory of Sumy National Agrarian University, imago siphuncle  
microscopy was performed by scanning electron microscopy [19, 20].
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3. Results
During the clinical examination of animals of different age groups, areas of alopecia (Fig. 1), 

wrinkling of the coat and combed wounds were found. Observations showed a pronounced seaso-
nality of the invasion, changes in localization on the body of animals and interspecific relationships 
of ectoparasites. In most cases, certain species of ectoparasites were found in different animals.  
In the case of their simultaneous parasitism on one animal, populations occupied different parts  
of the host’s body.

In winter, the extent of infestation with sifunculatosis reached a maximum and amounted 
to 10–23 % in cows, 14–26 % in heifers and heifers of mating age and covered 100 % of young 
animals. In bovicolosis, the extent of infestation among cows was 11–26 %, in heifers and heifers 
of mating age this indicator varied in the range of 15–28 %, and in calves the extent of infestation 
in bovicolosis was in the range of 46–85 %. In the warm season, the extent of sifunculatosis in-
festation decreased to 8–14 % in cows, 6–13 % in heifers and heifers of mating age, and 15–48 %  
in calves. The bovicolosis extensive extent of the invasion decreased to 9–16 % in cows, 10–18 % 
in heifers and heifers of mating age, and 14–23 % in calves.

Insects were easily detected during a thorough examination of the fur of the examined  
animals (Fig. 2). The maximum intensity of the invasion (Fig. 3) was observed in calves that lagged 
behind in development and with reduced body weight.

The intensity of the invasion was determined at different times of the year in sifunculato-
sis (Fig. 4) and bovicolosis (Fig. 5).

In winter, the main sites of localization of sifunculatosis on the bodies of cows, heifers 
and heifers of mating age were the head and neck, in calves: neck, shoulder, anal fold and croup. 
Indicators of the number of parasites varied between 16 and 62 specimens and 25–69 specimens  
per 100 cm2, respectively. B. bovis were localized in the areas of the head, shoulders, sides and 
croup in cows, heifers and heifers of mating age, in calves – in the upper neck, shoulders, back, 
sides and croup. The number of insects in these areas reached 7–59 specimens and 5–49 specimens 
per 100 cm2, respectively.

Fig. 1. Areas of alopecia on the body of the animal

Fig. 2. Colonies of chewing lice of Bovicola bovis
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Fig. 3. Linognathus vituli on the head of a calf

Fig. 4. The average indicator of the intensity of the invasion in the seasonal dynamics  
of infection of cattle with sifunculatosis (II, sp./100 cm2)

Fig. 5. The average intensity of invasion in the seasonal dynamics of infection  
of cattle with bovicolosis (II, sp./100 cm2)

In spring, sifunculatosis were localized at the base of the horns and in the neck of cows, 
heifers and heifers of mating age. Calves were affected by insects in the neck, back, croup and  
anal folds. In these areas, the number of lice reached 6–21 specimens and 2–27 specimens per 
100 cm2, respectively. At the same time, cows, heifers and heifers of mating age were found in 
the head, neck, shoulder blades and root of the tail, and in calves – in the upper neck, shoulders, 
back, sides, groats. The number of B. bovis in these areas varied between 2–42 specimens and  
3–29 specimens, respectively, according to the given age groups.

In the warm season there was a decrease in the intensity of infection. This phenomenon 
is due to the action of sunlight on ectoparasites, shedding of animals and increased immunity of 
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cattle in pasture. In the summer months, the insects changed their localization to more closed areas  
of the host’s body (at the base of the horns, ears, in the subscapular areas, groin and on the inside 
of the limbs) (Fig. 6).

Fig. 6. Linognathus vituli on the inside of the limb

In the autumn months, with the onset of cold weather, sifunculatosis migrate to the base of 
the horns, nape, neck of cows, heifers and heifers of mating age; on the neck, head, anal fold and 
sides – in calves. There were 8–21 specimens and 3–36 specimens of insects per 100 cm2 of these 
plots, respectively.

At the same time, bovicolosis animals were localized on the head, neck, shoulders, sides and 
groin in cows, heifers and heifers of mating age. On calves, they took the place of the upper neck, 
shoulders, sides, back and croup. The average number of insects in these areas varied between  
2–38 specimens and 6–15 specimens per 100 cm2, respectively.

The morphology of selected individuals of insects was studied. Linognathus microscopy 
used the method of scanning electron microscopy (Fig. 7). B. bovis was examined by light micro-
scopy (Fig. 8).

Sifunculatosis were small wingless insects with a length of 1 to 4 mm. They had an elonga-
ted-oval body, much larger than the chest and covered with hairs and bristles. Chest is rectangular, 
short, brown. Contains three pairs of legs, the length of which increases from head to body. The 
head is narrower and longer than the chest, contains a proboscis of prickly-sucking type.

Detected bovicolosis were small wingless insects ranging in size from 1 to 2 mm. Abdomen 
brownish-yellow, elongated-oval, segmented, flattened dorso-ventrally and covered with bristles 
and hairs. The chest consists of three joints, to which are attached three pairs of legs. The head is 
significantly wider than the chest, contains a proboscis of the rodent type.

In the study of selected ectoparasites, the sizes of individuals of different age groups were 
established (Table 1).

Fig. 7. Imago Linognathus vituli (electron microscopy)
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Fig. 8. Bovicola bovis at different stages of development

Table 1
Morphological features of L. vituli and B. bovis

Type of pathogen
Size, mm

Egg Larvae Imago

Linognathus vituli 0.8–0.9 0.7–3.3 3.3–4.0

Bovicola bovis 0.3–0.5 0.4–1.0 1.0–1.8

According to the data obtained, it was determined that Linognathus are greater than  
B. bovis at all stages of development. Egg size 0.8–0.9 mm, larvae go through all stages of molt-
ing from 0.7 mm to 3.3 mm, adults reach the size of 3.3–4.0 mm. At the same time, B. bovis eggs 
reached 0.3–0.5 mm, larval size 0.4–1.0 mm, and adults varied from 1 mm to 1.8 mm.

4. Discussion
Studies have shown that young cattle are more prone to ectoparasites. In winter, the extent 

of infestation for bovicolosis reached 85 %, and for sifunculatosis – up to 100 %. Meanwhile, in 
adults, the extent of the invasion reached a maximum of 23 – 26 % for sifunculatosis and 26–28 % 
for bovicolosis. During the warm season, the extent of the invasion decreased rapidly. The maxi-
mum extent of infestation among young animals was 48 % for sifunculosis and 23 % for bovico-
losis. Extensiveness of invasion among adult animals for sifunculatosis reached 13–14 %, and for 
bovicolosis up to 16–18 %. In the case of their simultaneous parasitism on one animal, populations 
occupied different parts of the host’s body [13, 17].

The main sites of localization of the sifunculatosis were the areas of the head and neck and 
shoulders, and the B. bovis occupied the areas of the shoulders, sides, back and groin. In the sum-
mer months, insects changed the location to more closed areas of the host’s body (at the base of the 
horns, ears, in the subscapular areas, groin and on the inside of the limbs) [5, 16]. 

Pathogens were identified by light and electron microscopy. L. vituli and B. bovis were 
isolated. Linognathus were small wingless insects with an elongated-oval body, much larger  
than the chest and covered with hairs and bristles, had a proboscis of prickly-sucking type.  
B. bovis were small wingless insects with a brownish-yellow belly, elongated-oval shape and  
covered with bristles and hairs. The head is markedly wider than the chest, contains a proboscis of 
the gnawing type [1, 18].

We compared the morphology of pathogens and found that L. vituli had a larger size at all 
stages of development.

The obtained results are in agreement with the data of other authors who conducted studies 
of permanent ectoparasites on cattle.

Study limitations. A limitation of the study is the study of biological and ecological fea-
tures of a narrow range of pathogens of ectoparasitosis of cattle, however the tasks were performed.
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Prospects for further research. Prospects for further research are to study the epizootic 
situation with regard to acariasisin farms of different production facilities in the region.

5. Conclusions
During the study of epizootological features of sifunculosis and bovicolosis, attention was 

paid to the seasonality of the invasion – the minimum intensity of the invasion was observed in 
the warm season, the maximum – in winter. The extent of invasion among calves reached 100 %.  
In February, there is a maximum intensity of invasion among all age groups.

Despite the fact that lice and chewing lice have different structures and occupy different 
links in the food chain, there have been interpopulation relationships in which ectoparasites did 
not parasitize on the same animal, and in the case of co-parasitism, occupied different areas on the 
host body.
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