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1. Description of the dicipline
"Preventive veterinary technologies of infectious diseases of dogs and cats"

	Discipline, field of studying, specialty, education and qualification level

	Discipline
	

	Field of studying
	

	Specialty
	8.1100101 - "Veterinary Medicine (by kind)"

	Education and qualification level
	Master

	Characteristics of the discipline

	Type
	Selective

	Totalnumber of hours
	342

	Credits ECTS 
	9,5

	The number of structural modules
	2

	Course project (work) (if in a working curriculum)
	-

	Form of control
	Test, Exam

	Indicators of discipline for full-time and distance studying

	
	Full-time studying

	Year of studying
	2

	Semester
	3,4

	Lectures
	30 h.

	Practicals, seminars
	-

	Laboratoryworks
	43h.

	Self-dependent work
	269 h.

	Individualtasks
	-

	The number of weekly hours 

for full-time study: 

classroom
Self-dependent work −
	2,5h.

9 h


2. Aims and objectives of the discipline
The purpose of discipline"Preventive veterinary technologies of infectious diseases of dogs and cats"is theacquisition oftheoretical and practical knowledgeof thediagnosis, treatment andprevention ofparasitic diseasesof dogs andcats,practical skillsin conductingantiparasiticactivitiesin livestockfarmsandto prepare students forindependentpractical work.
The logicand structure ofthe course "Preventive veterinary technologies of infectious diseases of dogs and cats "will allow studentsto gain thenecessary knowledge, which enables a high level ofprofessional competence ofexperts.
Target. The main role of the discipline - to learn the structure and development of pathogens, prevention of invasive disease, treatment and control measures in the farms of different directions. The main attention is paid to the zoonoses - diseases common to humans and dogs and cats.
Based on the job description of a veterinarian every student should have the following basic knowledge of invasive disease of animals:
1. Pathogens; 

2. Economic losses; 

3. Life cycle of pathogens; 

4. Epizootological data; 

5. Pathogenesis; 

6. Symptoms; 

7. Pathological changes; 

8. Diagnosis; 

9. Treatment; 

10. Preventive measures; 

11. Improving measures in farms of different directions.
After the studying the discipline the student should be able to make an accurate diagnosis on invasive disease, conduct laboratory research of various materials from a sick animals for the presence of pathogens, conduct differential diagnostics, have modern methods of research.

The list of subjects indicating sections of assimilation which is necessary to study the subject: clinical diagnostics (research methods), internal non-contagious disease,surgery, pathological physiology and immunology, pharmacology, zoology.

3. Program of the discipline
Module 1.Preventive Veterinary Technology in case of helminths of dogs and cats

Lecture 1.Trematodes in dogs and cats: preventive technologies features on the example of alariosis.The most common trematodes in dogs and cats.Features of diagnosis and treatment of trematodiasis in dogs and cats.Alariosis: agent, morphological features, dissemination, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies features oftrematodiasis and Alariosis in particular.
Lecture 2.Preventive technologies features in case of cestodiasis of carnivores. The most common cestodes of dogs and cats.Features of diagnosis and treatment of cestodiasis in dogs and cats.Diphyllobothriasis: pathogens, morphological features, dissemination, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies features in case of  cestodiasis of carnivores.
Lecture 3.Preventive technologies features in case of spirocercosis in dogs. Determination of disease, pathogens, morphological features, dissemination, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures.Preventive technologies features in case of Spirocercosis of carnivores.
Lecture 4.Preventive technologies features in case of dirofilariasis of carnivores. Pathogens, morphological features, dissemination, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies features in case ofDirofilariasis of carnivores. Modern methods of treatment of dirofilariasis.Mature and larval therapy in case of this filariasis.
Lecture 5.Dioctophymosisin dogs.Pathogens, systematic position, morphological features, dissemination, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies featuresin case of Dioctophymosis of carnivores. Modern methods of treatment.

Lecture 6.Preventive technologies features in case of nematodiasis of carnivores. The most common nematodes of carnivores.Diagnosis features and treatment of dogs and cats in case of nematodiasis. Pathogens, morphological features, dissemination, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies features in case ofnematodiasisof  carnivores. Modern methods of treatment.Mature and larval therapy for dogs and cats in case of nematodiasis.
Lecture 7.Akantocefaliasis of carnivores. Pathogens, morphological features, dissemination, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies features in case of Akantocefaliasis of carnivores. Modern methods of treatment.Mature and larval therapy in dogs and cats in case of Akantocefaliasis.
Lecture 8.Features of anthelmintic drugs use in carnivores.Therapeutic and prophylactic measures in helminthiasis of carnivores.Requirements for anthelmintic drugs.Classification of anthelmintic drugs according to mechanism of action.Features of influence of drugs on micro- and makroorganism.Key measures in the prevention of the spread of parasite’s resistance to drugs.The effectiveness of therapy.Sanitation plan for the farmstead in case of  helminthiasis.

Module 2. Preventive Veterinary Technology by Arachnoentomosis and protozoal infection in dogs and cats
Lecture 9.Preventive technologies features in case ofectoparasitesof carnivores. The most common ectoparasites of dogs and cats.Features of diagnosis and treatment of ectoparasites in dogs and cats. Pathogens, morphological features, dissemination, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies featuresin case ofectoparasites in carnivores.
Lecture 10.Preventive technologies features in case of Acariasis of carnivores.The most common Acariasis in dogs and cats.Features of diagnosis and treatment of Acariasis in dogs and cats. Pathogens, morphological features, dissemination, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies features in case of Acariasis of carnivores.

Lecture 11.Hepatozoonosis of carnivores.Pathogens, morphological features, dissemination, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies featuresin case of hepatozoonosis of carnivores.

Lecture 12.Leishmaniasis of carnivores.Determination of disease, pathogens, morphological features, dissemination, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures.Preventive technologies featuresin case of leishmaniasis of carnivores.

Lecture 13.Giardiasis of carnivores.Determination of disease, pathogens, morphological features, dissemination, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures.Preventive technologies features in case of giardiasisof carnivores.

Lecture 14. Diseases caused by prokaryotes. Ehrlichiosis of carnivores.Definition of disease. Pathogens, morphological features, dissemination, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies features in case of disease of carnivores caused by prokaryotes.

7. TeachingMethods
Forms and methods of teaching - lectures, laboratoryclassesaccording to the course.
8. Forms of Control

Forms of knowledge control, evaluation system - control of knowledge is made by fulfillment  of the laboratory work by  the students, presenting of reports, having module tests according to the module- rating system. 

Current control of students’ knowledge is made on laboratory classes where  preliminary control of students’ knowledge and skills is conducting. The teacher sets the general problem and discusses it with students, they are  solving problems in their discussion. Students are  solving control tasks, and the teacher makes verification , evaluation.

Final assessment is conducted to assess learning outcomes at some education (qualification ) level or some of its completed stage.

Final control module includes a final evaluation form at the end of logically completed part of lectures and practical exercises and the results counted off for final evaluation. 

Semester control is conducted in the form of  a semester test (in the 3rd semester) or exam (4th semester) in the amount of educational material and within the deadline set by the curriculum.

9. Distribution of points received by the students 

	Routinetesting and self-study
	Finalcertification
(exam, test) *
	Total number of points*

	Module 1
	Module 2
	
	

	Т1
	Т2
	Т3
	Т4
	Т5
	Т6
	Т 7
	Т 8
	Т1
	Т2
	Т3
	Т4
	Т5
	Т6
	
	

	14
	14
	14
	12
	14
	12
	10
	10
	18
	16
	16
	18
	16
	16
	0-15
	0-50

	0-100
	0-100
	0-30
	0-100


Remarks. * A complex discipline.

1. According to the "Regulations on credit-modular system of training in National university of life and environmental sciences of Ukraine", approved by the university rector on 03.04.2009,  ranking students for Academic R НРstudy concerning certain discipline is given by formula:

0,7· (R(1)ЗМ · К(1)ЗМ + R(2)ЗМ · К(2)ЗМ )

RНР = --------------------------------------------------------   + RДР - RШТР,
КДИС

WhereR(1)ЗМ, … R(n)ЗМ - ratings of modules on a 100-point scale;

n – number of modules;
К(1)ЗМ, … К(n)ЗМ– number of ЕСТS credits, workcurriculumprovidedfor the corresponding
module;
КДИС = К(1)ЗМ + … + К(n)ЗМ– number of ЕСТS credits, provided by a workingcurriculumforcourses in the currentsemester;
R ДР − ratingofadditionalwork;
R ШТР – penalty rating.
The formula can be simplified if we take К(1)ЗМ =  …= К(n)ЗМ. Then it will look like:

0,7· (R(1)ЗМ + R(2)ЗМ )

RНР = ------------------------------------    + RДР - RШТР.
2
The rating of the additional workR ДР added to the R НРand can not exceed 20 points. It is determined by the lecturer and the students are given the decision of the Department for the execution of work not provided for by the curriculum, but enhance students' knowledge in the discipline.

Penalty rating R ШТРdoes not exceed 5 points deducted from R НР. It is determined by the lecturer and the decision of the Department administered to students who have learned the material of module on time, do not comply with work schedules, missed classes and more.

2. Pursuant to the above provisions, the preparation and defense of a courseproject (work) measuredat 100 pointscale and thentranslatedinto a scorefor the nationalscale and scale ECTS.
3. Шкала оцінювання: національна та ECTS

	Totalpointsfor all kinds of learningactivities
	ECTS Grade
	Evaluation on the national scale

	
	
	forexamination, courseproject (work) practices
	forcredit
(test)

	90 – 100
	А
	perfectly
	Accepted

	82-89
	В
	good
	

	74-81
	С
	
	

	64-73
	D
	satisfactorily
	

	60-63
	Е 
	
	

	35-59
	FX
	unsatisfactorywith the possibility of re-assembly
	notacceptedwith the possibility of re-assembly

	0-34
	F
	unsatisfactorywith the obligatoryre-studyingthe course
	notacceptedwith the obligatoryre-studyingthe course


LECTURE COMPENDIUM
Annotation lecture 1. Trematodiasis of dogs and cats, preventive technologies features on the of example alariosis .The most common trematodes of dogs and cats.Features of diagnosis and treatment of trematodiasis in dogs and cats.Alariosis: pathogen, morphological features , dissemination, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies features in case of trematodiasis and alariosis in particular. ALARIOSIS . - Trematodiasis caused by Alaiidae worms, suborder Strigeata. Adult Alaria flukes localized in the anterior part of the small intestine of the definitive hosts, and larvae (mesocercariae) -  in muscles and internal organs of amphibians and mammals (dogs, cats, minks, martens, ferrets). Treatment and prevention. In case of alariosis we use methyl - hydrogen arekolin, which is given inside with milk or mash after the obligatory 16 -18 -hour starvation diet. Hexycholum is also used. Prevention and control measures. In the warmer months, it is necessary for dogs to avoid contact with intermediate hosts. Dehelmithisation  should be done at least twice a year. METORCHOSIS . The disease is caused by trematodesMetorchisalbiand  M. felis, Opisthorchidae family. Parasites are localized in the bile ducts of the liver of dogs, cats, fur-bearing animals. People do suffer also. Helminths are small in size ( 2.5 - 3.5 mm long and about 1.6 mm wide). Diameter of oral sucker 0.24 - 0.32 mm, ventral - 0.3 mm.Two well-defined intestinal trunks which end blindly in the posterior end of the body of a parasite. The two testes are located in the posterior half of the body of the parasite. In front of the testes rounded ovary is localized. The uterus is located in the anterior part of the body. Eggs are oval, small , (0,027 ... 0,032) ( (0,013 ... 0,015) mm, mature, like parasite eggs of opisthorchiasis. Intermediate hosts of parasitic worms are freshwater snails, additional  - the carp family fish ( bream, roach, ide, tench, etc.). Once the eggs get in water they release miracidia larvae. They enter the liver of a snail, and continue to evolve in parthenogenetic way. Subsequentlycercariae leave the snail and penetrate the muscle tissue of fish through the skin. After 35 days they become invasive larvae (mesocercariae​​). METAGONIMIASIS . The disease is caused by trematodeMetagonimusjakogawai, Heterophyidae family. Parasites are localized in the small intestine of dogs, cats, pigs and humans. Pathogen . Sexually mature worms have very small dimensions ( length 1 - 2.5 mm, width - 0.4 - 0.7 mm). The body is covered with small spines. It doesn’t have a ventral sucker. In the middle of the right side of the body sexual suckers is localized. The two rounded testes are localized in the posterior half of the body. Vitelline glands and uterus are placed in the posterior end of the body of the parasite. Eggs are small in size, oval, yellowish to  brownish in color, with a cap on one pole and bulge at the opposite pole, mature. Mesocercariae( cysts ) is 0.18 - 0.20 mm in a diameter. M. jakogawai has a complex indirect life cycle with two intermediate hosts, a shellfish and a fish. First intermediate hosts are freshwater shellfish (Melanialibertina, M. elenina etc.), second or additional host - fish (ide, carp, Amur catfish, Amur bream, crucian carp, gudgeon). In the body of additional host mesocercariae live in the scales, fins, gills, and in subcutaneous adipose tissue and muscles. Infection occurs when the carnivores are fed by the raw fish, which contains an invasive parasitic larvae. In the stomach and intestines of the definitive host mesocercariae release from a membrane, penetrate the mucosa of the duodenum and continue to grow. Two weeks later, they reach sexual maturity and go into the lumen of the intestine.

Annotation lecture 2. Preventive technologies features in case of  cestodiasis of carnivores. The most common cestodiasis of dogs and cats.Features of diagnosis and treatment of cestodiasis in dogs and cats.Diphyllobothriasis: pathogens, morphological features, disemination, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies features in case of  cestodiasis of carnivores. SPARGANOSIS . - A zoonotic helminthiasis from a group of cestodiasis, which is characterized by lesions in the internal organs, subcutaneous tissue, conjunctiva of the eyes and other organs and tissues of animals and humans. The causative agent of Sparganosis is larval stage (plerocercoid ) of a cestodeSpirometra erinacei-europaei, which is usually called “sparganum”. Spirometraerinacei-europaei (mature tapeworm) parasites in the small intestine of domestic and wild carnivores families Canidae and Felidae, causing spirometrosis. Larval stage (plerocercoid or sparganum) develops in the body of amphibians, reptiles, mammals, some birds, and humans. A human gets infected on Sparganosis (D. erinacei) by ingestion of copepods with water and by eating frogs and snakes. Infection is possible in case of application of frog’s meat to the skin and eyes, which is done by residents of some countries to treat skin and eye diseases. Thus plerocercoidlarvae of a tapeworm comes out the frog and penetrates the human body. The life cycle of Sparganumproliferum has not been studied. Sparganosis is spread mainly in the Far Eastern countries, it is registered in Australia, Africa, USA, South America and Netherlands. Australian scientists have registered several cases of detection of sparganum in the abdominal cavity of dogs. Described cases are considered by authors as proliferative Sparganosis. Chronic fibrinous peritonitis, mesenteric lymphadenopathy and multiple adhesions bowel, omentum and mesentery were registered in all infested dogs. Thus the appearance and size of larvae differed from normal spaganum. Thus, normal sparganum  is thin, elongated larva, localized in the body cavities and subcutaneous tissue of intermediate hosts. In cases of proliferative Sparganosis they are short and they have an irregular lobed structure. Besides, normal sparganum, infecting  the body of dogs and cats, develops into the adult stage, in case of proliferative Sparganosis the cycle of development of plerocercoid stops.

Annotationlecture 3. Preventivetechnologiesfeaturesin case of Spirocercosis of dogs.Determination of disease, pathogen, morphological features, dissemination, lifecycle, pathogenesis, clinicalmanifestations, diagnostic features, differentialdiagnosis, therapeuticmeasures. Preventivetechnologiesfeaturesin case of spirocercosisof carnivores. SPIROCERCOSIS of dogs, wolves and foxes iscausedbynematodes of the familyThelaziidae, suborderSpirurata. Nematodesarelocalized in nodulesformedbythemin the esophagus, stomach, aorta, lung and lymph nodes. Spirocercalupi -  is largered-paintednematode. Males- 30-54 mmlong, female - 54-80 mm. S. Arctica genus is found in the northernareas. Eggsaresmall, size ( 0.035 ... 0.039) * ( 0.014 ... 0.023 ), containlarvae. Cycle of development.Definitive host  -  a dog, fox, wolf and others. Intermediate host - dungbeetles. Reservoir host - birds, reptiles, amphibians, fish, bats, hedgehogs, ermine. The eggs of nematodesare excreted withfeces andareeatenbybeetles. Dogsbecomeinfectedbyeatinginfestedbeetles. Moreover, dogscanbecomeinfectedbyeating the meat of reservoirhostsinfectedwith the larvae of worms. The larvaemigratewith the bloodstreaminto the favoriteplaces of localization, form nodules, wheredevelopeinto the adult stagein 4.5 - 5 months period.
• Pathogenesis depends on the place of location, the number of worms and host’s response. Tumor-like formation from hemp grain size to goose eggs are  formed around nematodes. The bumps are penetrated by roads that have a hole at the top. Symptoms reflect the pathology of the organs, in which worms are localized, so it may  be a violation of rate of blood flow, the act of swallowing, coughing, and others.

• Diagnostics. Swelling in the stomach and esophagus can be detected by X-ray. For the detection of  eggs of helminthes feces should be  investigated by Fyulleborn’s method. Treatment is not developed. However, it makes sense to use praziquantel, levamisolum and ivomec.

Annotation lecture 4. Preventive technologies features in case of dirofilariasis of carnivores. Pathogens, morphological features, dissemination, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies features in case of dirofilariasis of carnivores. Modern methods of treatment of dirofilariasis.Therapy in case of infection by the mature and larval stage of a parasite. The disease is caused by nematodes of the family Filariidae, suborder Filariata. Sexually mature parasite species Dirofilariaimmitis is localized in the heart, the pulmonary artery and other blood vessels, and D. repens - in the subcutaneous tissue of the organism of dogs, cats, foxes, wild carnivores (wolves, tigers, leopards) and humans.

Pathogens.Helminths are quite large, pale yellowish in color. The length of male of D. immitis is 12 - 18 cm, width - 1,1 - 1,2 mm. Caudal end is pointed, has a conical shape, narrow lateral wings, anal papillae and two unequal spicules. Female length is 25 - 30 cm, width 0.7 - 1.5 mm, viviparous. Vulva opens at the anterior end of the body. Larvae (microfilaria) may reach a length of 0.22 - 0.3 mm and width - 0.005 - 0.007 mm. Pathogens are biohelminth. Intermediate hosts are mosquitoes  of Anopheles, Aedes, Culex family. According to some researchers microfilariae also develop in the body of fleasare ingested by mosquitoes during a blood meal on an infected host. In the mosquito, they molt twice and reach the invasive stage for 8 - 14 days. Then the larvae penetrate the insect mouthparts, torn lip and palps, and during bloodsicking get into theorganism of definitive host. In the future, the larvae migrate by lymphogenous and hematogenous routes to the places of localization of adult worms. Parasitic worms become sexually mature at 6 - 9 months and live in the body of the definitive host for 2 - 3 years. The disease is widespread, especially in countries with tropical and subtropical climates. The main source of infestation is infected carnivores. Once infected larvae of nematodes are circulating in the blood of about 80 - 120 days. In the infected carnivores female nematodes give birth to  microfilariae, maximum number of which appears in the peripheral blood vessels, usually in the evening and morning. At this time, female mosquitoes are the most active and most often attack animals and people for blood meal. Typically, sick dogs are over the age of two years, rarely - one year. D. repens often lives in the subcutaneous tissue of the human body.

Annotation lecture 5.Dioctophimosis of dogs.Pathogens, systematic position, morphological features, distribution, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies features in case of dioctophymosisof  carnivores. Modern methods of treatment. Disease is caused by a round worm Dioctophymarenale, Dioctophymidae family, suborder Dioctophymata. Adult parasites are localized in the kidneys, ureters, urinary bladder and abdominal cavity. Sometimes they are found in the liver, heart, subcutaneous tissue, blood vessels of the body of carnivores (dogs, wolves, jackals , foxes, foxes, mink, raccoons, weasels, martens, others).

D. renale is a nematode of red color. The body is cylindrical in shape. 12 papilla hills surround the mouth opening. Male D. renale worms have a bursa and one long spicules (5 - 6 mm). The length of males is 14 - 40 cm, width - from 0.5 to 1.2 cm. Females are much larger - they reach 1 m  in length. Vulva opens at the anterior end of the body. Eggs are medium in size, (0,077 ... 0,083) ( (0,045 ... 0,047) mm. They have an oval-shape and brownish-yellow hue. Eggs have a thick shell, and the surface appears to be pitted except at the poles. Intermediate hosts are oligochaete (rainy) worm, Branchobdellidae family. Reservoir hosts (fish, frogs) play a significant role. 

Carnivorous mammals are  infected by eating of intermediate or reservoir hosts with the larvae of nematodes inside their body. Larvae penetrate intestinal lining and migrate to the liver. After maturing for approximately 50 days, the juveniles then migrate to the kidneys (typically the right kidney). They become mature within 2 months.

Clinical manifestations. In most cases there is no regarding symptom of a disease,  even if a complete atrophy of one kidney takes place. The main feature is the periodic appearance of red urine, especially at the end of urination. In some cases there is vomiting, back pain. Sometimes the development of peritonitis is noted.

Diagnosis. For vital diagnosis the urine of the animal is explored. For this purpose various portions of urine collected, dilute with water at a ratio of 1: 1 or 1: 2, and uphold for 12 - 15 minutes. Then the top layer carefully decanted, and the sediment is examined under a microscope. Sediment may be centrifuged for the concentration of eggs in urine.

The post mortem diagnosis is based on finding of helminths in the places of localization and pathological changes, especially in the kidneys, during the autopsy. Treatment is not developed enough and rarely used . Parasitic worms are recommended to remove surgically.

Annotation lecture 6. Preventive technologies features in case of nematodiasis of carnivores. The most common nematodiasis of carnivores. Diagnostic and treatment features in case of  nematodiasis of dogs and cats. Pathogens, morphological features, distribution, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies features in case of  nematodiasis of carnivores. Modern methods of treatment.Mature and larval therapy in case of nematodiasis of dogs and cats.CAPILLARIOSIS.Capilaria (Pearsonema) plica. The length of males is 23 - 30 mm and females 30 - 60 mm. Eggs are brown in color, barrel-shaped, with a thick shell with two caps at the poles, 55 - 67 x 26 – 29 μм in size. Pearsonema (Capillaria) plica – is found in dogs and cats. Localization: urinary bladder, less frequently in ureters, renal pelvis. Pearsonema (Capillaria) feliscati is found in cats. 

• Localization: urinary bladder. In most cases  the disease is asymptomatic.In some animals hematuria, frequent urination and laboratory signs of cystitis are found.

• Differential diagnosis: C. feliscati – the length of male spicules is 2.5mm, on the tail end of the females are chitin ledges. Eggs have no obvious dents. C. plica – spicules are larger, females don’t have ledges. The surface of eggs is covered with dents. 

•Treatment: fenbendazole 50 mg /kg  during 3 days. Іvermectin - 0,2 mg /kg, 2 times with 10 days intervals. Levamіsole - 45 mg, sc, 2 times with 7 days іntervals.

DRACUNCULIASIS. The disease is caused by round worms Dracunculusmedinensis (less important are the types of D. insignis, D. alii, D. ophidensis), Dracunculidae family, Camallanata suborder. Sexually mature parasites are localized in subcutaneous tissue, intramuscular connective tissue of dogs, cats, jackals, raccoons, leopards and humans.

Pathogens - white thread- or string-like nematodes. At the front end of the body there is a rectangular increase, in the center of which a small triangular-shaped mouth surrounded by eight papillae is placed. The cuticle is smooth. Females are 30- 50 cm long and 0.5-1.7 mm wide. Males - under 12-40 cm long and 0.2-0.4 mm wide. There are two spicules at the posterior  end of the body of the male. The female is viviparous. Uterus fills almost all of the inside of the body of helminth and contains a huge number (up to 8 - 10 million) of larvae.

Annotation lecture 7. Acantocephaliasis of carnivores. Pathogens, morphological features, distribution, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies features in case of acantocephaliasis of carnivores. Modern methods of treatment.Maature and larval therapy in case of acantocephaliasis of dogs and cats.CORYNOSOMOSIS. The disease is caused by two types of thorny proboscis worms: Corynosomastrumosuma and C. semerme, Corynosomatidae family. Sexually mature worms are localized in small intestine, sometimes in large intestine and stomach of dogs, cats, fur animals, seals, walruses and some piscivorous birds (cormorants, merganser).

Pathogens. C. strumosum - parasitic worms of small size (0.5 - 0.9 cm long, 1.5 - 2 mm wide). The front end of their body expanded. Proboscis armed with numerous hooks placed in 18 longitudinal rows.The parasites use them for fixation at the intestinal mucosa. The cuticle has small spines.

S. semerme is slightly smaller (0,3 - 0,5 cm). Hooks are  located on the proboscis at 22 - 24 longitudinal rows.

Eggs are mature (containing the larva - acanthor), inswept shape, small in size  (0,03 ... 0,041) ((0,011 ... 0,013) mm, with a thick shell.

Life cycle. Pathogens have a complex life cycle. Intermediate hosts are copepods and amphipods, optional - fish (tench, perch, gobies, herrings, lampreys). 

Having been expelled by the female, the acanthocephalan egg is released along with the feces of the host, gets into the water. For development to occur, the egg, containing the acanthor, needs to be ingested by an intermediate host. Inside the intermediate host, the acanthor is released from the egg. Fish get infected by ingestion of copepods and amphipods, infested by larvae of thorny-headed worms. They penetrate into the abdominal cavity of additional hosts and continue their development there. 

Infection of carnivores occurs in case of eating fish, infested by infective larvae pathogens - cystacanth (acanthella). Within 6 days they reach puberty. Parasites live in the digestive organs of definitive hosts from a few weeks to 4 months.

Epizootological data. The disease is common in many countries of Europe and Asia. Eggs of thorny-headed worms are resistant to environmental conditions.

Clinical manifestation. Decreased appetite, thirst, depression occur in case of considerable intensity of infestation in sick animals. At first blood in the feces is seen, and then - profuse bloody diarrhea occurs. Anemia, emaciation developes. The coat becomes dull. Mink are killed in the presence in their guts at least 20, foxes - not less than 50 thorny-headed worms.

Diagnosis. It is necessary to detect eggs or mature worms in the feces. The method of successive washing is used. For detection of  mature thorny-headed worms it is necessary  to examine native blood smears of mucus secreted from the anus under the microscope.

Postmortem diagnosis is established on the basis of full helminthological section of the alimentary canal of the dead animals and detection of pathogens invasion.

Treatment.Fenbendazole is effectively used (20 mg / kg daily per os for 5 days). Tetrachlorethylene is also used for deworming of affected animals after starvation diet (15 - 16 hours ) orally at a dose of 0.3 ml / kg body weight for foxes, 0.5 - 1 ml / kg - dogs and cats and 2 ml / kg – for minks. After usage of anthelmintics animals are fed no sooner than in 3 hours.

Prevention and control measures. To prevent contamination of carnivores it is necessary to disinfect fish infested by cystacanth of thorny-headed worms before feeding. For this purpose, it is brewed, jerked, exposed to sub-zero temperatures and vacuum drying. 

Annotation lecture 8. Features of use of anthelmintic drugs in carnivores.Therapeutic and prophylactic measures in case of helminthiasis of animals.Враховуючистабільністьпаразитів і їх переносниківдолікувальнихзаходів, лікуваннягельмінтозівпотрібнепостійнеоновленнянаркотиківноменклатури.

Drugs must meet the following requirements:

• Broad spectrum of activity against many parasites from different taxonomic groups 

• Do not suppress the immune system 

• Do not cause the addictiveness with repeated use 

• Being not toxic 

• Be not expensive

Anthelmintics classification by the mechanism of action by Krotov:

• cell poisons 

• paralyzing neuromuscular system and destroying their cover tissues 

• acting on energetic processes

• disrupting the process of neuromuscular regulation 

• acting on the activity of various enzymes

Basic preventive measures of the development of resistance in parasites:

• Periodic change to other drugs with different pharmacokinetic properties; 

• Economic use of anti-parasitic drugs based on the epidemiological situation, but sufficient dose; 

• the development, manufacture and use of antiparasitic combinations of two or more bases with synergetic properties and versatile mechanism of action; 

• method for group use - crushing therapeutic dose for a days-long diet; 

• the emergence of reliable vaccines alternating it with chemoprophylaxis.

The effectiveness of therapy depends on:

• anthelmintics properties 

• pathogenic effect of a certain type of helminth

Plan of rehabilitation of facilities against helminths includes:

- general measures

- special measures.

Annotation lecture 9. Preventive technologies features in case of enthomosis of carnivores. The most common enthomosis of dogs and cats.Features of diagnosis and treatment of enthomosis in dogs and cats. Pathogens, morphological features, distribution, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies features in case of enthomosis of carnivores.

SIPHONAPTEROUS PARASITES. Diseases are caused by fleas parasiting in the skin: Ctenocephalidescanis (in dogs), Ct. felis (cats), Pulexirritans (in humans) Siphonaptera order and are characterized by itching, dermatitis, hair loss, weight loss. Pathogens - insects 1.5 - 3 mm long, from light yellow to dark brown in color. Smooth surface side allows insects to move easily in the hair. The flea body is hard, polished, and covered with many hairs and short spines directed backwards. Row of large bristles often present on head and/or thorax (called genal and pronotal combs). Head is rounded in front. The antennae of fleas are in antennal fossae. In most species on the sides of the head are simple dark eyes. Proboscis is well developed, piercing- sucking type, located on the bottom of the front edge of the head. The thorax consists of three modified segments. They are luck wings, but have long legs. The hind legs are the principal jumping organs. The abdomen of the adult flea includes 10 segments. At the ninth segment of the dorsal side there is a  rounded shield - pygidium that has sensitive hairs. Males and females are both blood fed. They can starve to 18 months. Fleas live for 1 - 4 years.

TRICHODECTOSIS. Disease of dogs caused by lice Trichodectescanis, Trichodectidae family, parasiting  in the skin and is characterized by itching, dermatitis, hair loss and weight loss of animals.

Pathogen is a wingless insect, 1 - 2 mm long. The body is flattened in dorso-ventral direction. The head is covered with hairs, it is broader than the chest. Chest is short and narrow, dark brown in color. Abdomen is oval, pale yellow in color with reddish -brown spots. Legs are covered with hairs.

The  Life cycle. Generally, the cycle of development of Trichodectescanis  with incomplete metamorphosis takes 2 to 3 weeks to complete. They are fed by epidermis, hair, lymph.

Clinical features. Clinical signs include itching, especially at night. Dogs are concerned, aggressive, they are loosing weight, biting lesions area on the skin. They loose their hair, dermatitis develops.

Diagnosis. Is based on epizootological data and clinical signs, lice, their larvae and eggs are found on the skin during the examination of the animal.  

Trichodectosis is differentiated from siphonapterous parasites, scabies, eczema, demodicosis, dermatomycoses. 

Treatment.Dogs are bathed in solutions and emulsions. Apply sprays Acrodexum, Dermatozol and other drugs that are in the network of veterinary pharmacies. The treatment is repeated in the warmer months in 8 - 12, in the cold - in 12 - 16 days intervals.

LINOGNATHOSIS. Disease of dogs and cats caused by louse Linognathussetotus,  Linognathidae family, parasiting on the skin and is characterized by severe itching , dermatitis, hair loss, weight loss.

Pathogen. A dog louse is a wingless insect, gray- yellowish in color, 1.6 - 2.4 mm in size. Its head is narrower than the chest. Eyes are absent. Mouthparts are piercing- sucking type. Legs expire claws. Abdomen is oval, covered with hairs and bristles.

The life cycle. Lice develop with incomplete metamorphosis. The female lays 1 - 4 nits (eggs) per day, 50 - 80 nits per life. Once the egg has hatched, the nymphal louse, which resembles a small adult louse, experiences two additional molts until becoming an adult. This process takes 2 to 3 weeks. The sucking louse, L. setosus, feeds on blood in a sucking manner like a mosquito. Lice live on the skin of dogs up 2 - 3 weeks. They are specific to the choice of the host and feed on carnivores blood only. Clinical features. A characteristic feature of the disease is itching. Dogs bite the affected skin. They are excited, aggressive and exhausted. The hair falls out, skin gets covered with scales, becomes rough, cracked, dermatitis develops. These animals are spreading nasty putrid smell.

Diagnosis. Is based on  epizootological data and clinical signs. Lice, their eggs and larvae are found on the skin of animals during the examination.

Treatment. Dogs and cats are bathed in insecticidal shampoo or rubbing of powder, pastes, solutions of Butox, Neostomosan, Neocydol, Bolfo, tiguvon 10 and 20 is used. Macrolide drugs  are administered twice in a dose of 1 ml/10 kg body weight at intervals of 7 - 9 days.

Annotation lecture 10. Preventive technologies features in case of acariasis of carnivores.The most common acariasis of dogs and cats.Features of diagnosis and treatment of acariasis in dogs and cats. Pathogens, morphological features, distribution, life cycle, pathogenesis, clinical manifestations, diagnostic features, differential diagnosis, therapeutic measures. Preventive technologies features in case of acariasis of carnivores. NOTOEDROSIS. Diseases of cats, dogs , foxes caused by mites Notoedrescati, Sarcoptidae family and is characterized by inflammation of the skin of the head, and then the whole body, hair loss, weight loss and death of animals.

Pathogen  is a mite of round shape, 0.14 - 0.45 mm in size. The anus in males and females' copulative hole are located on the back. Mite parasitizes in the epidermal layer of the skin. OTODECTOSIS. The disease of dogs and cats caused by mites Otodectescynotis, Psoroptidae family, and is characterized by lesions of the external auditory canal, tympanic membrane and is accompanied by itching, development of dermatitis, otitis.
Pathogen. A mite has a flat oval body, 0.6 - 0.7 mm in size. It has a biting type proboscis. Legs are short, the fourth pair of which is underdeveloped . In humid buildings can remain viable up to 2 months, in the cold  - quickly dies. The life cycle. Mites have a complete life cycle (egg, larva, protonymph, deutonymph, and adult), which undergoes on the animal for 10 - 14 days. They are permanent ectoparasites of carnivores. CHEYLETIELLOSIS. The disease is caused by mites Cheyletiellajasguri (in dogs) and C. blakei (in cats), Cheyletidae family and is characterized by skin lesions, hair loss and depletion of animals. Pathogens are 0.3 - 0.5 mm in size, light yellow in color, oval shaped with the " waist ". Palps are highly elongated and resemble legs. Each palp ends with claws adapted to capture. Mites have six long hairs on the body: two around the anus and two on each side, between the 2nd and 3rd pairs of legs. Legs end  in " brushes ". Females are larger than males. 

Annotation lecture 11. Hepatozoonosis of carnivores.

Canine hepatozoonosis – is an invasive disease caused by Hepatozooncanis.

Hepatozooncanis is a single-celled parasite that is transmitted by eating ticks Rhipicephalussanguineus. Cheetahs, hyenas , lions and leopards can get sick also. Since the time between infection and the appearance of clinical signs of the disease may take a long period of time, the disease can occur in clinics throughout the year.

In Russia, the disease is not wide spread, some cases reported in Stavropolskiy and Krasnodar regions.

The low prevalence of this disease, in our view, is related to the lack of a complete diagnostics. In all laboratories, with whom we contacted, the diagnosis was made on the basis of blood smear stained by Romanovsky- Giemsa. However, the parasite is detected by direct microscopy only in 20% of cases, and in order to learn it, it takes a lot of experience of technician in of  the research laboratory  of this disease, the possibility to make the correct diagnosis is practically reduced to zero.

In the Center of diagnostics of the disease of animals for the first time was used the method of PCR diagnosis of this disease, which will make the diagnosis at all stages of the disease .

In 80 % infected dogs time remain healthy carriers for a long. But it happens as long as the dog is not infected by ehrlichiosis, babesiosis, anaplasmosis or animals do not have problems with the immune system. When hepatozoonosis and other diseases combined it is marked as acceleration of both kind of infection. Symptoms of the disease include fever, weight loss, weakness of hind limbs. Almost all animals have moderate to severe anemia, often develops bloody diarrhea. Prolonged subclinical disease course develops lameness, muscle pain, difficulty in standing up, dogs can’t  climb the stairs properly. Signs of the disease may occasionally develop over several years. Often, the dog develops generalized lymphadenitis, hepatitis, myocarditis. Diagnostics is difficult because of the similarity of clinical signs of many infectious and non-infectious diseases. PCR diagnostics is used to make quickly and accurately diagnosis.

In 24 hours a veterinarian, who sent biomaterial ( stabilized blood) in our Center for the study, will receive a response to his request by telephone, and then the official report.

Currently, there are no reliable treatment of hepatozoonosis that would allow this microorganism to remove from the body of its owner. Remission of clinical symptoms is usually achieved by using combination therapy as sulfa-trimethoprim (15 mg / kg p / o every 12 hours), Pyrimethaminum (0.25 mg / kg p / o once every 24 hours) and clindamycin (10 mg / kg p / o every 8 hours), held for 14 days. In addition, to relieve symptoms of fever and pain, you can use non-steroidal anti-inflammatory drugs. Although such treatment is often very effective in most dogs within 2-6 months after it comes recurrence.

Imidokarb recently received approval for use in the United States. It is recommended to introduce 5 mg / kg sc, 2 times a day for 14 days.

Unfortunately, there is no vaccination against hepatozoonosis, so prevention is reduced to fight ticks.

Annotation lecture 12. Leishmaniasis of carnivores.Leishmaniasisof dogs and humans is registered focal, in the areas where mosquitoes, vectors of invasion, are spread. For example, in the Crimea and the Caucasus the first generation of wintering mosquitoes begins to fly in late May or early June. The average life span of females is 2-3 weeks. The whole cycle of development  of insects (from egg to adult insects) is completed by 35-55 days.

Main places for the development of insects - underground dwellings, cracks in walls, moderately moist places in the barn, landfills, etc. In the wild nature they breed in burrows of rodents, where they feed on their blood, larvae feed on dung and various organic substrates. Usually the larvae and the 4th stage of pupal survive through the winter time. 

In epizootic stake mosquitoes are infested by leishmaniaup  to 60%. Of great importance to the preservation and dissemination of infestation in nature has a large number of reservoir hosts of the parasite - predators family, dog, gerbils, voles, gophers , etc.

Infection. The incubation period can be measured in a few weeks or months. There is  cutaneousleishmaniasis with agents in the field of skin lesions and visceral leishmaniasis with lesions of the liver, spleen, bone marrow, lymph nodes, etc.

Symptoms. In cutaneous form of leishmaniasis of on-site parasites in the back of the nose, around the eyes, ears of animals appear nodules, which then turn into sores, areas of baldness appear on the skin.  This form of invasion usually occurs chronically (for a year or more), but the animal deaths weren’t observed.

Visceral leishmaniasis runs hard, both acute and chronic. This form of the disease characterized by lesions of the reticuloendothelial system, fever, weight loss and oppression.

Annotation lecture 13. Giardiasis of carnivores.Giardiasis  - a disease of many species of animals and humans caused by protozoa belonging to the class Mastigophora (flagella) and is accompanied by digestive disorders.

Pathogen : Giardia (Lamblia) duodenalis (synonyms, G. lamblia, G. intestinalis) parasitizes in the small intestine of vertebrates. Today it is known that there is considerable genetic diversity in populations of G. duodenalis, which  are divided into two main genetic groups. You can identify these agents in two forms: vegetative (trophozoites) and cysts. The vegetative form is motile, pear-shaped, anterior end of the body is rounded, the posterior is sharp. The size is 9-18 microns. It has two nuclei and double set of organelles - four pairs of flagella, two medial bodies. On the front end of the body there is a well-developed disk for fixation.

Cysts are oval, 10-14 mm in length, with two cores covered with a thick, well- delineated shell, which often peels off of the cysts. In a solution of iodine staining it has yellowish- brown color. Today Giardia duodenalis known as the most common human intestinal parasite. 1 to 25 % of dogs and cats in the world are infested with giardia.

Distribution.  Young animals are the most susceptible to the disease as immunologically less reactive and more prone to coprophagy. There is also an increased susceptibility in animals with weak immune system, which may be as a result of stress, poor living conditions and nutrition or lack of maternal immunity. An increase in excretion of cysts in females is observed in the prenatal period.

Giardiasis is transmitted via the fecal-oral route with the ingestion of cysts.[3] Primary routes are personal contact and contaminated water and food.[3] The cysts can stay infectious for up to three months in cold water.

Giardia has a relatively simple life cycle. Giardiasis infection occurs, when cysts enter the body of the host. It is enough only ten cysts for infection to occur. The cysts are resistant to gastric juice and intact fall into the duodenum, where two trophozoites come out from each cyst, multiply by division and colonize the small intestine. Trophozoites firmly attached to the intestinal wall, paving it (the parasite is called "carpet"). They multiply by longitudinal division. In the ileum trophozoites are encapsulated and in the form of cysts are excreted in feces. Cysts are persistent in the environment and remain viable for several months in cold water or humid place at low temperatures, resistant to UV rays and chlorine. Diagnosis is made by identifying trophozoitesof  giardia and cysts in stool or bowel. However, giardiasis distribution in animals is underestimated due to the low sensitivity of pathogens to the standard methods of identifying and intermittent excretion of cysts.

Microscopy of faeces - noninvasive research method that can clearly demonstrate the presence of parasites in the body of the affected animal. This method can detect 50 to 70% of sick animals. Samples of faeces are explored both fresh and preserved in 10% neutral buffered formalin or polyvinyl alcohol.

There are many drugs to treat giardiasis in animals and humans. Successful treatment usually require regular treatment for a period of 5 to 10 days. If sanitization of places and their content  is not conducted properly,  re-infection of animals is  often observed.

Effective chemotherapeutic agents include nitroimidazole (metronidazole, tinidazol )quinacrine, furazolidone and benzimidazoles (fenbendazole, albendazole) and Ionophores (salinomycin).

Annotation lecture 14. Diseases caused by prokaryotes. Ehrlichiosis of carnivores.Ehrlichiosis - an acute infectious disease characterized by fever, general intoxication , headache, myalgia and arthralgia and rash in some patients. Refers to zoonoses.

Etiology. The causative agent belongs to the family Rickettsiaceae, which includes tribes Rickettsieae (divided into three types : 1) rickettsiae , 2) rohalimiy 3) Coxiellae and tribes Ehrlicheae. Erlichia was considered pathogenic only for some pets (dogs, big and small livestock) and only since 1986 is considered as the cause of human erlichiosis. Ehrlihiacanis and E. sennetsu are pathogenic to humans. Most human diseases are caused by the first type, which is found in dogs. Ehrlichia as Rickettsia is an intracellular parasites, it doesn’t grow on artificial media, gram-negative. Cycle of development of Ehrlichia (in monoliths) reminds cycle of development  of chlamydia.

Elementary bodies (single Ehrlichia) is a coccus -shaped organism with a diameter of about 0.5 microns. After penetration into monocyte (by phagocytosis) begins division, first initial body is formed, which then turns into a morula (cluster of elementary cells within the cell). After the destruction of a cells, microorganisms come out of the cell and can infect others, not affected cells. Sensitive to tetracycline.

Pathogenesis. Gate of infection is the skin at the site of the tick bite, which may be the primary affect. Using lymphatic vessels, erlichia penetrates the blood; reproduction occurs intracellularly in vascular endothelium, possibly in monocytes, affects various organs (skin, liver, central nervous system, bone marrow) , where infectious granulomas develop. If recovery occurs, specific antibodies appear and remain for a long time in the blood. Immunity is resistant. Recurrent disease was not observed. The possibility of long-term persistence of Ehrlichia in humans and chronic diseases is not excluded (such forms are observed in animals).

Symptoms and flow. Disease begins acutely, clinical manifestations resembling mild fever of Rocky Mountains symptoms, rash is less frequently observed (20 %). Patients receive a severe headache, muscle pain, weakness, in some patients, nausea and vomiting, the pain in the joints is often observed. With a fever the body temperature rises(up to 38-40 ° C). In humans face is hyperemic, vessels of sclera are injectable, some patients can detect primary affect (initially in the form of vesicles, then formed a small wound covered with a dark crust). The rash is noted only in 20% of patients, it is maculo-papular in nature, some lesions may coalesce into erythematous field. The liver and spleen are enlarged, some patients may have an icterus sclera. In the study of blood marked leukopenia ( 64% ), anemia ( 57% ), almost all patients (92% ) revealed significant thrombocytopenia, increased activity of ALT , AST, alkaline phosphatase, lactate dehydrogenase.

Diagnosis and differential diagnosis. Take into account The epidemiological background (contact with dogs, tick bites, the incidence of dog erlichiosis in the region, etc.) and clinical data (acute onset, myalgia and arthralgia, flushing of the face, the primary affect, rash and especially peripheral blood studies). Body temperature quickly falls to normal(within 24-36 hours) when prescribing tetracycline. Laboratory confirmation of diagnosis is the detection of antibodies to E. canis using indirect immunofluorescence reaction. It must be differentiated from Rocky Mountains fever and other rickettsiosis, Lyme disease , tularemia. 

Treatment. Tetracycline by 0.3-0.4 g 4 times a day for 3-5 days, you can use chloramphenicol.

Prognosis is favorable, deaths were not observed. Prevention and control measures - see Marseilles fever.

Lyme disease (borreliosis or Lyme borreliosis) - the most common disease carried by ticks, common in North America and Europe, and is the second fastest growing infectious disease in the U.S. after AIDS.

The disease is named after the city of Old Lyme (State of Connecticut) where it was reported a number of cases in 1975, although the clinical features of the disease have been described in Europe as far back as 1909 [2 ]. The cases of Lyme disease were registered on all continents except Antarctica.

The causative agent of Lyme disease - a bacterial infection of the spirochete genus Borrelia, especially species Borreliaburgdorferi, which is spread by ticks.Borreliaburgdorferi was first identified in 1982 by Willy Burhdorferom, a specialist on a tick-borne disease at the Laboratory of the Rocky Mountains in Hamilton (Montana). Borreliaburgdorferi - the predominant pathogen in the U.S., but in Europe the disease is often caused by the bacteria Borreliaafzelii or Borreliagarinii. Borreliosis (sin. Lyme disease) - naturally patchy chronic infectious disease caused by a type of treponem - Borreliaburhdorfera. Causative agent of borreliosis (Lyme disease) and pathogenesis.Carriers of disease - Ixodes ticks, which are widespread in the forested areas of temperate belt area. Areal of the disease is close to the range of tick-borne encephalitis. Ticks keep the pathogen through the whole life and can transmit it to posterity. Source of infection – mouse-like rodents (mice voles, small hamsters), on which premature phase of ticks are fed, large ungulates (moose, deer, farm animals), on which adult ticks are fed. The main route of transmission of infection to man - a specific inoculation with the saliva of an infected tick.

