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It was noted that the issue of diagnosis of dogs’ ehrlichiosis is very acute today. The main diagnostic methods and their efficacy at various stages of the disease have been studied. Efficient methods of diagnostics of ehrlichiosis by ELISA method have been identified. Various peripheral blood staining methods are used in diagnosing ehrilchiosis and babesiosis have been compared. It has been noted that identifying E. canis in the blood is difficult and the results are often ambiguous. Smear microscopy (unlike serological tests) allows to diagnose early ehrlichiosis. 
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Statement of the problem. Ehrlichiosis diseases are combined in one group vector-borne diseases of humans and mammals, caused by bacteria of the Ehrlichia genus and characterized by the development of generalized intoxication syndrome and a specific leucocytes disorder, much less – macrophages and endothelial cells [1, 3, 6, 10].

The process of systematization of ehrlichiosis diseases is still under way now. Thus, Anaplasma phagocytophilum – is a new species name given after phylogenetic analyzing the members of the Anaplasmataceae family, which includes the microorganisms formerly known as Ehrlichia phagocytophila and Ehrlichia equi. Ehrlichia platus was renamed as Anaplasma platus and Ehrlichia ristici is called now as Neorickettsia ristici [4].

In modern taxonomy the Ehrlichia genus includes the species: E. canis, E. chaffeensis, E. ewingii, E. muris and E. ruminantium [2].

Canine ehrlichiosis caused by the Ehrlichia canis pathogen, was first described in Algeria in 1935 [8]. Over time, this disease was found in other countries in Africa, Asia, the Middle East and Europe.

The incubation period of ehrlichiosis lasts 1–3 weeks. There are acute, subclinical and chronic phases of the disease. In the acute phase of the disease there are such clinical features as hyperthermia, apathy, anorexia, lymphadenopathy that disappear in 20–30 days followed by a long period of subclinical phase [3, 6, 7, 10]. The subclinical phase lasts different periods and is subject to the virulence of a pathogen. Thrombocytopenia, leukopenia and anemia exist even in the temporary absence of clinical features. The chronic phase is characterized by bleedings, nose bleedings, peripheral edemas, undernutrition [3, 6, 7, 10]. In the course of laboratory studies thrombocytopenia, leukopenia, anemia and hypergammaglobulinemia are detected [3, 6, 9]. The concomitant diseases (babesiosis and haemobartonelliosis) may aggravate clinical features [10]. 
The problem of canine ehrlichiosis diagnostics is a very keen for today. The specific diagnostics of monocytic ehrlichiosis includes methods of direct detection of pathogen and serological diagnostics. The direct methods are aimed at detecting the pathogen in monocytes using the microscopic evaluation of the peripheral blood smear and PCR diagnostics. The indirect (serological) methods can detect antibodies (immunoglobulin of G and M classes) to the ehrlichiosis pathogens in the serum of sick animals.
Analysis of main researches and publications which initiated solving the problem. The method of direct microscopic examination of peripheral blood smears stained by the Romanovsky-Himza method is simple and inexpensive. Morphologically all kinds of ehrlichiosis agents are not very large pleomorphic сосо-shaped or ovoid masses that have a dark blue or purple shade. They can be found in the form of typical inclusions in the cytoplasm of neutrophils or monocytes. The formation of a visible morula occurs on 5–7th day after penetrating the pathogen into a monocyte. This research method is the most effective at a virulent form of disease.
However, this method can be ineffective having a low level of pathogen in monocytes and thus false-negative results are often obtained. Also, this method requires some experience and specific professional skills of the staff.

The positive results of the microscopic evaluation of blood smear gives the grounds for final diagnosis and it enables to bring to a close carrying out any additional studies [5, 10].

The second direct method is the PCR diagnostics. For the PCR studies both mites, which are found in nature or are removed from the affected animals, and blood of an affected animal are suitable. The blood is taken into test tubes from EDTA at еру peak of temperature, as during this period the concentration of the pathogen in the blood is maximum [5].

However, the diagnostics by a polymerase chain reaction is often used in Ukraine in the course of scientific researches and now it is not a widely used method in practice veterinary medicine.

All ehrlichiosis pathogens elicit a specific response of humoral immunity. This response is a basic element of the serological disease diagnostics. Animals with an acute form of the disease have a strongly marked increase in antibody titers, and in case of a chronic form of the disease – their level is consistently high. Serological response occurs in the body of each animal subjected to the action of E. canis, regardless of whether the disease occurred. Therefore the only serology without any clinical signs does not give enough information for disease diagnostics. 

The serologic methods include an indirect immunofluorescence reaction, the Western blotting method and enzyme immunodetection (ELISA) [3, 5, 6, 10], using which the specific immunoglobulins to the pathogen of monocytic ehrlichiosis of G and M classes are detected. Accurate diagnostics requires the dynamics of specific antibodies titers to the pathogen antigens (seroconversion).

Seroconversion is an appearance or increase of antibody titer to the antigen that enters the body as a result of infection or immunization. The concept of seroconversion is often used in the diagnostics and epidemiology as a sign of infection or vaccination efficiency criterion. In both cases, to prove the evidence of seroconversion it is necessary to analyze even (serial) blood serum samples, the first of which must be taken before or at the beginning of antigenic action, and further – during the expected peak of the immune response.

Detecting seroconversion with the increase of the titer of specific antibodies in blood serum is a sign of the disease.

To detect the seroconversion in case of ehrlichiosis the samples of blood serum taken from animals at the intervals of 7–14 days are analyzed. The absence of high antibody titer or seroconversion can not be considered as the evidence of the absence of E. canis infestation, since the specific antibodies at that are usually in the concentrations that can be detected by using the serological tests, not earlier than 3 weeks after infecting.

Immunoglobulins of M class (early antibody, IgM) begin to appear after the ninth day of the disease and reach a maximum on 10–12th day then their concentration gradually decreases. Such late development of the immune response enables to make a diagnosis only post factum and can help a doctor in a timely assignment of treatment. However, such an analysis is required for epizootic monitoring and late verification of the diagnosis. Immunoglobulins of G class (IgG) emerge from the first days of the disease and their titer grows steadily, reaching a maximum on 21–28th day that also can not be used for early diagnosing and determining a treatment strategy, since the antibodies can be detected after the past disease for life. Thus, the serological methods are more often used for the verification of initial diagnosis, the diagnostics of subclinical stage of the disease and epizootic surveillance for tick infestation [5].

The purpose of research: identification of the perspective of ehrlichiosis diagnostics using the method of direct microscopic analysis of peripheral blood smears, comparison of different methods of smear coloring.

Material and methods of research. Our studies have been conducted in PC «Kyiv City Hospital of Veterinary Medicine» (Kyiv, Yaroslavs’ka str., 13A). The diagnosis for vector-borne blood parasitogenic diseases was determined by analyzing the medical history and a detailed clinical examination of animals. Also that was confirmed by the microscopy of blood smears stained by the Pappenheim method as well as by the procedure of applying a set for the rapid staining of blood smears named Leykodif 200. The serological diagnostics by using the ELISA was carried out in the «Bald» laboratory (Kyiv) after 1 month since the infestation.

Results of research. For this study it has been selected a group of animals that were exposed to the attacks of mites and were brought to PC «Kyiv City Hospital of Veterinary Medicine» for diagnosing and treating. The typical symptoms were: a temperature rise up to 39,5–41,0 °C, apathy, anorexia. In some cases, yellowishness of mucous membranes and hemoglobinuria was observed. For diagnosing it was made the microcopy of peripheral blood smears stained by the Pappenheim method (fixing the smears was being performed using a colouring agent by the May-Grunwald method for 2 minutes and after that it was being stained with the colouring agent for 20 minutes by the Romanovsky-Himza method) as well as by the procedure of applying a set for rapid staining of blood smears named Leykodif 200. 

In the examined animals the Babesia canis pathogens were detected as well as the morulas of ehrlichiosis pathogens in monocytes. 
There was not any significant difference in using different methods of blood smears staining for diagnosing. But we prefer using the procedure of applying a set for the rapid staining of blood smears named Leykodif 200, as this procedure is technically easier and faster (3–5 minutes).

After the specific treatment of babesiosis with «Azydyn-wet» medication (production of «Brovafarma» company) in 2 days 2 animals again had a temperature rise up to 40 ºC and the third one had a nosebleed. The 4th and 5th dogs did not have any clinical signs of ehrlichiosis.

After the specific treatment of babesiosis with «Azydyn-wet» the morulas of ehrlichiosis pathogens were not detected.
The probability of obtaining erroneous results when carrying out the microscopy of peripheral blood smears is quite high. The interpretation of the artifacts such as morulas of ehrlichiosis pathogens often leads to false-positive results. Therefore, this method requires specific skills and experience to be gained by a diagnostician. 

Тaking the abovementioned into account, we confirm the diagnosis «ehrlichiosis» (which was determined using the method of blood smear microscopy) in 1 month after infestation made a serological diagnostics by the ELISA method in the «Bald» laboratory (Kyiv). The antibodies to Ehrlichia canis (in a middle titer – in the 1st dog and in low one – in the 4th dog) were detected in the blood serum of the animals. It was also made microscopy of the blood smears of these animals. Morulas of ehrlichiosis pathogens were not detected in the monocytes.

The results of microscopy of blood smears, serological diagnostics and the clinical signs of the dogs suffering from ehrlichiosis are presented in table.

The results of microscopy of blood smears, serological diagnostics and the clinical signs of the dogs suffering from ehrlichiosis 

	Dog
	The result of microscopy of blood smears for the presence of morulas of  ehrlichiosis pathogens
	Clinical signs of ehrlichiosis
	Results of serological diagnostics (in 1 month)

	Alba, spaniel, 10 years old, female
	Positive
	Hyperthermia
	Low titer of antibodies

	Vinyk, mix, 3 years old, male
	Positive
	Hyperthermia
	Low titer of antibodies

	Motya, mix, 3 years old, female
	Positive
	Nosebleed
	Low titer of antibodies

	Malysh, mix, 2 years old, male
	Positive
	without symptoms
	Low titer of antibodies

	Hard, Welsh terrier, 3 years old, male
	Positive
	without symptoms
	Middle titer of antibodies


Conclusions:
1. It is possible to diagnose erlichiosis using the microscopy of whole blood smear only in the acute phase and only before the specific treatment for babesiosis.

2. It is rather hard to identify Ehrlichia canis in blood.
3. Microscopy of whole blood smears enables to diagnose erlichiosis in the early stages of the disease.

4. Serological methods are used more often for the verification of initial diagnoses.
5. The significant difference between using different methods of coloring blood smears to determine erlichiosis pathogens was not found.
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