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ABSTRACT
Report 149 p., 1 book, 3 figures, 10 tables, 72 sources, 4 appendices

HELMINTS, CATTLE, STEPPE, SEMI-DESERT AND DESERT ZONE, WEST KAZAKHSTAN REGION, ANTHELMITE EFFICACY OF PREPARATIONS, RATIONAL PREVENTION SCHEME, RATIONAL PREVENTION SCHEME
The research object is cattle helminths, cestodes, nematodes.

The research aim for 2020 is to study the effectiveness of a number of drugs from different classes of chemical compounds while having main helminthoses of cattle in steppe, semi-desert and desert zones of West Kazakhstan region and to develop a rational prevention scheme for these helminthoses.
Research methodology: anthelmintic efficacy of albendazole, ivermec, clozan, ophthalmostar-gel was determined. There were used 50 calves spontaneously infested with moniesia, strongylates of the digestive tract and thelaziosis. The drugs effectiveness was taken into account 14 days after deworming.
For 2018-2020, as a result of the studies: In 2018, helminth fauna and peculiarities of epizootology of the main helminthiases of cattle in the natural zones of West Kazakhstan region were studied; seasonal and age dynamics of the infection of cattle with the main types of helminths was determined. In 2019, the dynamics of incidence of cattle with the main helminthiases was studied, the dynamics of the fertility of the main types of helminths in cattle was determined, depending on meteorological conditions.
In 2020, the effectiveness of a number of drugs from different classes of chemical compounds was assessed for the main helminthiasis of cattle and the most effective anthelmintics were proposed, a rational scheme for the prevention of major helminthiases in cattle was developed, based on research data. 15 scientific articles have been published, 2 of them in the journals of the Scopus database, 6 in the materials of International scientific and practical conferences, a patent for an invention has been received, a recommendation and a monograph have been published.

A rational scheme of prevention for the main helminthiasis of cattle has been developed on the basis of nine farms in the steppe, semi-desert and desert zones of West Kazakhstan region.

Significance of work: increasing the efficiency of antiparasitic measures and improving the development of livestock breeding in the region.
Field of application: Animal husbandry, veterinary medicine.
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TERMS AND DEFINITIONS

In this research work report, the following terms and definitions are used

	Anthelminthics
	- anti-helminth agents

	Biohelminth
	- helminth developing with obligatory participation of intermediate hosts

	Helminth
	- parasite worm

	Helminthoses
	- diseases of animals and humans caused by parasitic worms

	Helmintholarvoscopy
	- method for detecting helminth larvae

	Helminthoovoscopy
	- helminth egg detection method

	Haemonchosis
	- uminant helminthiasis caused by parasitism in abomasum of nematodes Haemonchus spp.

	Geohelminthes
	- helminths that do not need intermediate host for their development

	Hydatid disease
	- echinococcosis

	Dehelminthization
	- expulsion from body, destruction of helminths inside it

	Invasion
	- infection of animal or person with animal parasites

	Intensive efficiency
	- number of parasites died after giving anthelmintic (% of their total number before deworming).

	Intensity of invasion
	average number of helminths or their eggs, larvae of a certain type found in animal and is estimated in copies

	Larvacyst
	- larval form of tapeworms

	Monieziasis
	- helminthiases of ruminants caused by prazitization of cestodes of genus Moniezia in small intestine

	Nematodes
	- class of roundworms combining free-living and parasitic species

	Parasitical diseases
	- diseases caused by animal parasites

	Peroral
	- applied by mouth, inward (per os) 

	Strongylates
	- suborder of nematodes. Geo- and biohelminths. Parasitizes in respiratory system and digestive tract of animals. Distributed everywhere

	Grazing change
	- method of pasture prevention of helminthiases, based on knowledge of helminths biology and epizootic features of diseases they cause

	Thelaziosis
	- cattle helminthiasis caused by parasitism of nematodes of genus Thelazia in conjunctival sac under the third eyelid, ducts of lacrimal gland and lacrimal canal of mammals. Biohelminths

	Trichostrongylidoses
	- complex of animal helminths caused by small nematodes of this class, parasitizing in stomach and small intestine

	Cestodiasis
	- helminthiases of vertebrates and humans, caused by tapeworms (cestodes), parasitizing in pubescent form in intestine, and in larval form (teniids) in various internal organs. Biohelminths

	Echinococcosis
	- animal and human helminthiasis caused by E. granulosus larvae parasitizing in various organs and tissues

	Extensive efficiency
	- number of animals (% of number of deworms) completely freed from helminths

	Invasion extensiveness
	- number of infested animals from total surveyed population, expressed as a percentage


SCROLL DESIGNATIONS AND ABBREVIATIONS
In this research report, the following abbreviations and symbols are used
	% 
	– percent

	EE
	– extensive efficiency

	EI
	– extensiveness of invasion

	g/l
	– gram per liter

	GOST
	– State Standard

	gr.
	– Classical Greek

	HAC
	– higher attestation commission 

	IE
	– intensive efficiency

	II
	– intensity of invasion

	k.
	– kind

	oth
	– other

	RW
	– research work

	RW
	– research work

	t° С
	– temperature

	WK
	– West Kazakhstan region

	WKATU
	– West Kazakhstan Agricultural and Technical University


INTRODUCTION
In the course of final report preparation, materials of interim reports for 2018 and 2019 were used:

Development of measures to combat main helminthiases of cattle in the steppe, semi-desert and desert zones of West Kazakhstan region, depending on meteorological conditions: research report (interim) / NJSC “Zhangir Khan WKATU ": head Karmaliyev R.S. – Uralsk, 2018. – 97 p. – No. GR 0118RK00856. Stock number: 0218RK00725. 

Development of measures to combat main helminthiases of cattle in the steppe, semi-desert and desert zones of West Kazakhstan region, depending on meteorological conditions: research report (interim) / NJSC "Zhangir Khan WKATU": head Karmaliyev R.S. – Uralsk, 2019. – 83p. – No. GR 0118RK00856. Stock number: 0219RK01055. 

Cattle helminthoses are widespread in the territory of the Republic of Kazakhstan and cause great economic damage. To study epizotology and develop measures to combat cattle helminthoses, information is needed on the species composition and distribution of helminths in a particular region. In Kazakhstan, helminthofauna of cattle was studied by K.I. Scryabin, R.S. Shultz [1], S.N. Boev, I.B. Sokolova [2], E.I. Pryadko [3], B.M. Shonov [4], K.M. Yerbolatov [5], V.S. Petrov, [6], M.Z. Suleimenov [7], V.T. Ramazanov [8], R.S. Karmaliyev [9 – 12] and other researchers. Prior to our research 35 species of helminth from the class of trematodes, cestodes and nematodes were recorded on the territory of West Kazakhstan in cattle. Despite this, over the years, the species composition of cattle helminths could undergo significant changes due to various factors.
In West Kazakhstan region, helminthoses from cestode and nematode class have the main epizootic significance at cattle. These include moniesioses, pathogens of Moniezia expansa (Rudolphi, 1810). In Kazakhstan, the invasion of cattle with M. expansa was noted. (K.I. Skryabin [13], Z.V. Wolf [14], V.I. Bondareva [15,16,17], Z.V. Shumilina [18]). M. expansa was registered at cattle in Uralsk region in 1929 (K.I. Skryabin, R.S. Schulz [1]). In the southern regions of West Kazakhstan region, the extensiveness of sheep invasion by this type of moniesia was 4-25 %. (K.M. Yerbolatov, M.Sh. Shalmenov, T.T. Esengaliyev [19]). Moniezia benedeni (Moniez, 1879) is registered everywhere, including in Kazakhstan. The invasion of cattle with M. benedeni with extensiveness of invasion of 28,3 – 46,6 % was noted. (K.I. Skryabin [20], L.G. Panova [21], Z.V. Wolf [14], V.I. Bondareva [22.23], Z.V. Shumilina [18], K.I. Skryabin, R.S. Schulz [1], G.I. Dikov.
Cattle moniesiosis is widespread and occurs in the form of enzootic outbreak with a severe clinical course and mortality of young animals (M.I. Kuznetsov [25]). Epizoothology of moniesiosis is determined by the prevalence and degree of infection of intermediate hosts on pastures. M.I. Kuznetsov [26] found that with the age of animals, their invasion by moniesias decreases. The maximum number of moniesias parasitic in cattle reaches several dozen specimens. Extensiveness of invasion caused by M. benedeni in cattle was equal in Orenburg region – 53 %, Samara - 12.6 % (M.A. Palimpsetov [27]), Kazakhstan – 28,3-46,6 % (V.I. Bondareva [16,17]). Moniesiosis is most often noted in calves of the current year of birth. When calves began grazing from mid-May, segments and eggs of moniesia were found at the end of June in early July, and in winter only some calves showed eggs of moniesia. Young cattle of older age were invaded by moniesias to a lesser extent (V.A. Potemkina [28], F.S. Butorin [29], Kh.V. Ayupov [30], Yu.G. Egorov [31], M.I. Kuznetsov [32], S.D. Durdusov [33,34]). In Kazakhstan, monieziasis is distributed throughout the republic. In the regions of West Kazakhstan, M. expansa segments in calves of the current year of birth are found in June. At the end of summer and autumn, animals secrete eggs of Moniezia benedeni (R.S. Karmaliyev [35]).In young cattle born last year and adult animals, moniesias were recorded in all seasons of the year with a peak of invasion in spring-summer period. The extent of invasion is 20-25 %. Moniesiosis mainly affects young animals, and adult animals are more resistant to the infection (G.I. Dikov [24], K.M. Yerbolatov [19]).
Echinococcosis larval - cestodosis has epizootic significance for cattle. The causative agent is Echinococcus granulosus (larvae) (Batsch, 1786). In Kazakhstan E. granulosus (larvae) invasion rate of cattle was noted. The extent of invasion was 13.7-30.3% (K.I. Skryabin [13], L.G. Panova [21], Z.V. Wolf [14], N.V. Badanin [36], V.I. Zakharov [37], V.I. Bondareva [22], P.P. Vibe [38], M.S. Shalmenov [39], Y.M. Kereev, [40], R.S. Karmaliyev, etc. [41.42]). According to the 70th SGE, (K.I. Skryabin [43] and A.M. Petrov [44]) in the former Uralsk region out of 371 heads of cattle echinococcosis was registered in 74 % (K.I. Skryabin, R.S. Schulz) [1]. An essential factor in the epizootic process in echinococcosis in Kazakhstan is the anthropogenic factor (V.T. Ramazanov) [8, 45].
Echinococcosis of cattle and sheep throughout Kazakhstan is found in all seasons of the year. According to Suleimenova M.Zh. et al. [46] in Almaty region, the invasion of cattle with echinococcosis averages 14,9-31,9 %, and sheep – 7,08-32,4 %. Dogs are the main source of invasion. In West Kazakhstan region, the extensiveness of dog invasion with echinococcosis is on average 45,1 %. Of these, priotary are affected by 28,7 %; rural by 13,0 %, and urban by 3,4 %. The extent of cattle invasion by larval echinococcosis in West Kazakhstan region averaged 38,0 – 40,4 %. With age, the intensity of invasion increases. In fattening young animals at the age of 1.5-2 years, single petrified cysts were found in organs, and in animals aged 5-10 years and older - from 1 to 12 larvocyst echinococcus (G.I. Dikov et al. [47], R.S. Karmaliyev, M.S. Shalmenov, [48].
Of the nematodes of trichostongilids family parasitizing in cattle, representatives of Ostertagia, Nematodirus, Trichostrongylus, Haemonchus are of the greatest interest. Diseases caused by helminths of these kinds usually occur in the form of mixed invasions. They cause significant economic damage, expressed in the mortality of animals or a sharp decrease in productivity. In the region of West Kazakhstan, species of Nematodirus spathiger, Ostertagia ostertagi, Cooperia oncophora, Haemonchus contortus, Trichostrongylus axei are common. They parasitize in cattle in the conditions of West Kazakhstan, Aktobe and Atyrau regions. Nematodirus spatiger (Railliet, 1896) is registered in cattle, sheep, goats and camels in Atyrau, Mangystau and West Kazakhstan regions. (K.I. Skryabin, R.S. Schulz [1], G.I. Dikov et al. [47], K.M. Yerbolatov et al. [19], I.N. Ashetova [51], R.S. Karmaliyev [52]). Ostertagia ostertagi (Stiles, 1892) was found in cattle and camels in Kazakhstan (Z.V. Wolf) [14], including in the regions of West Kazakhstan (K.I. Skryabin, R.S. Schulz [1], G.I. Dikov and others [47 K.M. Yerbolatov et al. [19], A.S. Bessonov [53], R.S. Karmaliyev [54]). Cooperia oncophora (Railliet, 1898) was found in cattle and camels in Kazakhstan (Z.V. Wolf) [14], including in the regions of West Kazakhstan (K.I. Skryabin, R.S. Schulz [1]; G.I. Dikov et al. [47], K.M. Yerbolatov et al. [19], I.N. Ashetova [51]). Haemonchus contortus (Rud., 1803) is registered at cattle and camels in Kazakhstan (Z.V. Wolf [14], V.I. Bondareva [22]), including in the regions of West Kazakhstan. The extent of invasion in cattle in West Kazakhstan region was 44 % (K.I. Skryabin, R.S. Shultz [1], G.I. Dikov and others [47], A.S. Bessonov [52], K.M. Yerbolatov and others [19], I.N. Ashetova, [51], R.S. Karmaliyev [53.54]). Trichostrongylus colubriformis (Giles, 1892) is ubiquitous, including in the regions of West Kazakhstan. This is one of the most common species of trichostongilids, which has an unusually wide range of hosts (K.I. Skryabin, R.S. Schulz) [1].

Trichostrongilidoses (Trichostrongylus, Cooperia, Ostertagia) cattle and sheep are infected from the first days of pasture. The extent of invasion increases from the beginning of spring to autumn and is 100 % with an invasion intensity of 110-120 copies/head. By winter, the intensity of invasion is decreasing. Adult animals are infected to a greater extent than young animals (K.M. Yerbolatov [19], G.I. Dikov et al. [47], R.S. Karmaliyev, M.S. Shalmenov [48], E.E. Karibekov [55], R.S. Karmaliyev [35 Haemonchosis is registered everywhere in the territory of the former Soviet Union, including Kazakhstan. 

Cattle and sheep are infected with haemonchosis in wet pastures from the first days of stay on them. Mainly young people are sick. The extent of invasion is 100 %. In the regions of West Kazakhstan, the first peak of haemonchosis invasion is in April - May, the second - in October - November (G.I. Dikov et al. [47], R.S. Karmaliyev, M.Sh. Shalmenov [48], R.S. Karmaliyev [35]).
Cattle nematodirosis is noted in all regions of Kazakhstan and other countries. In Kazakhstan, cattle and sheep are infected with nematodirosis in pasture in spring-summer period. The greatest contamination is noted in animals kept in summer in reservoirs with standing or slowly flowing water. The peak of invasion by nematodirosis in young animals of the current year of birth is noted in the fall, and in young animals of last year and adult animals in the summer. The extensiveness of Nematodirus spatiger invasion of animals in West Kazakhstan region is from 23 to 39 %. The invasion intensity averages 760 copies/head (G.I. Dikov et al. [47], R.S. Karmaliyev, M.Sh. Shalmenov [57], R.S. Karmaliyev et al. [42], R.S. Karmaliyev [35]).

Thelaziosis is distributed throughout Kazakhstan. Infection with thelaziosis in cattle is recorded throughout the year. The peak of invasion is noted from June to October. The extensiveness of cattle invasion is 100 %. By winter, the extensiveness of animal invasion decreases and amounts to 7-10 %. Thelaziosis affects animals of all age groups. Infection of animals occurs both in pasture and in stall maintenance. The source of spring infection of carrier flies is sick adult animals that have survived infection overwintering in the eyes (K.I. Skryabin, R.S. Shultz [1], G.I. Dikov and others [47], R.S. Karmaliyev [35]).
To treat cestodoses and ruminant nematodoses, fenbendazole, albendazole, nilverm, ivermec, fenasal, closantheli, etc., are widely used [67].
Albendazole belongs to the class of benzimidazole carbamates and is a broad spectrum anthelmintic (H. Ciordia et al [58]). J.S. Gill et al [59] was tested against M. Expansa and M. benedeni albendazole at a dose of 5, mebendazole at 5, and nicklosamide at 100 mg/kg. Based on the results of the autopsies, an efficiency equal to albendazole 95,1 %, mebendazole 92,7 % and nicklosamide 100 % was obtained. Clinical signs, diarrhea and anorexia were noted in animals before treatment, which disappeared on the 7th day after giving the drugs. The effectiveness of albendazole 92,6 % at a dose of 3.8 mg/kg in moniesiosis was received by I.A. Arkhipov [60]. The author did not note the side effect of albendazole on the body of animals. The high efficacy of albendazole in moniesiosis was reported by A.M. Bercold, A. Koralkovas [61]. K. Chroust [62], when tested with albendazole at a dose of 7.5 mg/kg on cattle, received 96,2-100 % effect against moniesia. At a dose of 7.5 mg/kg, albendazole is effective in nematodoses of lung and digestive tract. Albendazole is currently widely used in different countries, including Kazakhstan.
Avermectins were first developed by Merck in 1975. (J.R. Egerton et al [63]), (D.A. Ostlind et al [64]). A commercial preparation - semisynthetic ivermectin at a dose of 0,2 mg/kg has high effectiveness against nematodes, ovoid larvae, as well as against lice and mites. Ivermectin has been widely used in veterinary medicine. In 1991, the drug was used in 60 countries of the world on cattle, sheep and other types of animals. Ivomek showed 96,7 % effect at a dose of 0.2 mg/kg in cattle telaziosis (B. C. Dashinimaev [65]). In Belarus, with telyaziosis and strongilatosis of the digestive tract, 90-100 % efficiency was obtained (S.S. Lipnitsky [66]). The high anthelmintic efficacy of ivermectin has been confirmed by various authors in different countries of the world. The drug has a persistent effect. D. Barth [67] reported 99 % efficacy of ivermectin at a dose of 0.2 mg/kg in cooperiosis and ostertagiosis when administered 7 and 14 days prior to infection of animals. After the introduction of ivermectin 21 days before infection, the number of eggs of coperia and ostertagia decreased by 39-75 %. Ivermectin has high efficacy against larval stages of nematodes (R. Alva-Valdes et al [68]); (G.W. Benz, J.V. Ernst, J.R. Egerton [69]).
Prevention of cattle disease by major helminthoses. Abuladze K.I. et al. [70] recommend in moniesiosis-dysfunctional farms to carry out both pasture prevention (isolated cultivation of young animals, the use of stall, stall-camp and stall-gutter maintenance of young animals) and special measures (preventive deworming and chemoprophylaxis) depending on local conditions.
Bessonov A.S. [71] believes that the prevention of echinococcosis consists of two main stages: 1) prevention of infection with Echinococcus granulosus final hosts and 2) prevention of infection with Echinococcus granulosus intermediate hosts. 
Akbaev M.Sh. et al. [72] recommend that for the prevention of strongilatosis of the digestive tract, routine diagnostic examinations of young and adult sheep should be carried out in March, lambs of the current year of birth - in June - July and November. These dates can be changed depending on the region. 
To combat thelaziosis, it is necessary to carry out preventive deworming of the entire number of livestock during stall maintenance or in spring before the flight of cow flies, after which treatment is repeated every 7-8 days. In summer, during hot times of the day, during the period of greatest activity of flies, it is recommended to keep animals in closed rooms or under a sheltered space [70].
The goal for 2020 is to study the effectiveness of a number of drugs from different classes of chemical compounds for the main helminthiasis of cattle in the steppe, semi-desert and desert zones of West Kazakhstan region and the development of a rational prophylaxis scheme for these helminthiases, based on data from previous studies. In accordance with this goal, the following tasks are set:

- to assess anthelmintic efficacy of albendazole 10 %, ivermec 1 %, clozan 5 % and ophthalmostar-gel for moniesiasis, strongilatosis of the digestive tract and thelaziosis of cattle in the steppe, semi-desert and desert zones of West Kazakhstan region,

- to offer the most effective anthelmintics against the main helminthiasis of cattle in the conditions of the indicated zones of West Kazakhstan region,

- to prepare recommendations for the prevention of the main helminthiasis of cattle in the steppe, semi-desert and desert zones of West Kazakhstan region.
Scientific significance and novelty of the work consists in improving the development of cattle breeding in the field in the scientific and practical aspect. The possibility of predicting cattle contamination with helminths in West Kazakhstan region depending on meteorological conditions - the amount of average annual precipitation. Rational scheme for prevention and treatment of basic cattle helminthosis in West Kazakhstan region.
The project was attended by 2 PhD students under the age of 35 years. This makes it possible to train qualified specialists in the field of veterinary medicine.

Based on the research materials for 2018-2020, 15 scientific articles were published, 2 of them in the journals of the Scopus database. Materials were presented at 6 International scientific and practical conferences, 2 of them in Germany and Austria. Patent for invention was received. Recommendation and monograph were published. 
MAIN PART OF THE RESEARCH WORK REPORT
1 Research method
The basis for this project implementation was materials that were collected as a result of determining the anthelmintic effectiveness of drugs for moniesiosis, strongilatosis of the digestive tract and telyaziosis of cattle. Expeditionary routes covered farms engaged in cattle breeing. All farms according to the physical and geographical zoning and natural zonality of the territory of West Kazakhstan region are divided into three natural zones: steppe, semi-desert and desert. Considering the natural-climatic zonality, 9 farms located in various natural zones of West Kazakhstan region were selected for the research (Table 1).
Table 1 – Farms in West Kazakhstan region, where research was carried out
	Zone
	Keyareas
	Farm

	Steppe
	Chingirlau
	Zhailau

	
	Burlinsky
	Enbek

	
	Taskala
	Lich

	Semi-desert
	Akzhaiksky
	Aimeken

	
	Akzhaiksky
	Irmekkali

	
	Kaztalovsky
	Merei

	Desert
	Dzhangala
	Nur

	
	Dzhangala
	Alipkali

	
	Dzhangala
	Zhandos


The determination of the drugs anthelmintic effectiveness was carried out three times a year - in spring, summer and autumn, in each natural zone. In the spring, research was carried out from April 29 to May 23, 2020 in the steppe zone in Zhailau farm in Chingirlau district, in the semi-desert - in Aimeken farm in Akzhaik district, in the desert - in Nur farm in Dzhangalinsky district. In the summer, the research was carried out in the steppe zone from June 1 to 27, 2020 in Enbek farm in Burlinsky district, in the semi-desert - in Irmekkali farm in Akzhaik district, in the desert - in Alipkali farm in Dzhangalinsky district. In the autumn, the research was carried out from September 7 to October 4, 2020 in the steppe zone in Luch farm in Taskalinsky district, in the semi-desert - in Meray farm in Kaztalovsky district, in the desert - in Zhandos farm in Dzhangalinsky district.
Determination of anthelmintic effectiveness of preparations in moniesiosis, strongilatosis of digestive tract and bovine telyaziosis in steppe, semi-desert and desert zones of West Kazakhstan region.
Determination of the anthelmintic efficacy of preparations in moniesiosis, digestive tract strongilatosis and cattle telyaziosis was carried out on 50 calves of the first year of grazing spontaneously invaded by moniesias, digestive tract strongilates and telazias. Animal invasion was determined by helminthoscopic studies of feces according to Fülleborn and helminthoscopic studies of flushes from the conjunctival sac. The invaded animals were divided into 5 groups of 10 heads each according to the principle of analogues and marked with a marking spray. Animals of the first test group were given albendazole ultra 10 % powder at a dose of 0.75 g/10 kg body weight (b w) by a group method with feed. Calves of the second group received ivermec injection 1 % solution, at a dose of 1 ml/50 kg b w intramuscularly with observance of aseptic rules. The calves of the third group were injected with a 5% injection solution at a dose of 0.5 ml/10 kg b w subcutaneously in compliance with aseptic rules. Calves of the fourth group were given an ophthalmostar gel at a dose of 0.8-1 ml in a conjunctival sac. Young cattle of the fifth group did not receive drugs and served as control. No clinical changes were observed after administration of the drugs in the experimental animals. The preparations effectiveness was taken into account 14 days after deworming according to the results of helminthoscopic studies of faeces and helminthoscopic studies of flushes from the conjunctival sac.
2 Evaluation of the effectiveness of a number of preparations from different classes of chemical compounds 
Anthelminth effectiveness of preparations from different classes of chemical compounds in basic cattle helminthoses in steppe, semi-desert and desert zones of West Kazakhstan region was studied.

From the class of benzimidazoles, albendazole ultra 10 % powder was studied by the manufacturer O.L.KAR.-AgroZooVet-Service, Ukraine. From the class of salicylanilides - closan injection 5 % solution manufacturer company "O.L.KAR.-AgroZooVet-Service," Ukraine. Of the avermectin class - ivermec injection 1 % solution, manufacturer Nita-farm, Russia and ophthalmostar gel, containing ivermectin 2.5 mg/ml of the dosage form, manufacturer O.L.KAR.-AgroZoVet-Service, Ukraine. Albendazole ultra 10 % powder was tested for moniesiosis, albendazole ultra 10 % powder, closan injection 5 % solution and ivermec injection 1 % solution were tested for strongilatosis of the digestive tract. For telyaziosis - ophthalmostar gel and ivermec injection 1 % solution. 

The test of anthelmintics, with the main helmntoses of cattle, was carried out in farms located in the indicated natural zones of West Kazakhstan region in different seasons of the year.

In the spring period from April 29 to May 23, 2020, the research was carried out in the steppe zone in Zhailau farm in Chingirlau district, in the semi-desert zone in Aimeken farm in Akzhaik district and in the desert zone in Nur farm in Dzhangaly district of West Kazakhstan region. 
To this end, 50 calves of the first year of grazing, spontaneously invaded by moniesias, strongilates of the digestive tract and telases, were used in each farm. Animal invasion was determined by helminthoscopic studies of feces according to Fülleborn and helminthoscopic studies of flushes from the conjunctival sac. The invaded animals were divided into 5 groups of 10 heads each according to the principle of analogues and marked with a marking spray. Animals of the first test group were given albendazole ultra 10 % powder at a dose of 0.75 g/10 kg body weight (b w) by a group method with feed. Calves of the second group received ivermec injection 1 % solution, at a dose of 1 ml/50 kg b w intramuscularly with observance of aseptic rules. Calves of the third group were injected with a 5 % injection solution at a dose of 0.5 ml/10 kg b w subcutaneously in accordance with aseptic rules. Calves of the fourth group were given an ophthalmostar gel at a dose of 0.8-1 ml in a conjunctival sac. Young cattle of the fifth group did not receive drugs and served as control. No clinical changes were observed after administration of the drugs in experimental animals. The effectiveness of the preparations was considered 14 days after deworming according to the results of helminthoscopic studies of faeces and helminthoscopic studies of flushes from the conjunctival sac.
According to the research results in the steppe zone in Zhailau farm in Chingirlau region in the first group of animals that received albendazole 10 % at a dose of 7.5 mg/kg according to active substance, the extensibility of the drug for moniesiosis was 90.0, and the intenseness - 95.5 %, with strongiesiosis. In the second group of animals that received ivermec 1 % at a dose of 0.2 mg/kg according to active substance, the effectiveness of the drug in moniesiosis was 0 %, in strongilatosis of the digestive tract, the extensibility was 90, the intensity was 96,5 %, and in telyaziosis, the extensibility was 80, the intensity was 94,6 %. In the third group of animals receiving 5 % closan at a dose of 2.5 mg/kg according to active substance, the effectiveness of the drug in moniesiosis was 0%, in strongilatosis of the digestive tract, the extenseness was 80, the intensity was 93,7 %, and in telaziosis, the effectiveness of the drug was 0 %. In the fourth group of animals receiving ophthalmostar-gel at a dose of 2,5 mg/ml of the ivermectin dosage form, the effectiveness of the drug in moniesiosis and strongilatosis of the digestive tract was 0 %, and in telyaziosis, the extensiveness of the drug was 90, the intensity was 98,2 %. (Table 2).

Table 2 – Antgelmintic efficacy of albendazole 10 %, ivermec 1%, closan 5 % and ophthalmostar gel in moniesiosis, strongilatosis of the digestive tract and telyaziosis in the steppe zone of West Kazakhstan region for the spring period
	Antgelmintic
	Dose,

mg/kg

as per  active substance
	Nuber of heads

	Freed from invasion, heads
	Eggs were found in g of faeces and thelaziosis, species
	Inten
sity, 
%
	Extensiveness, 
%

	
	
	
	
	Before treatment
	After treatment
	
	

	1
	2
	3
	4
	5
	6
	7
	8

	Monieziasis

	Albendazole 10 %
	7,5
	10
	9
	184,5±15,3
	8,3±0,6
	95,5
	90

	Ivermec 1 %
	0,2
	10
	0
	186,4±15,5
	185,6±15,4
	0
	0

	Closan 5 %
	2,5
	10
	0
	182,8±15,2
	187,2±15,6
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	185,3±15,4
	185,6±15,5
	0
	0

	Control
	-
	10
	0
	191,3±15,9
	194,1±16,1
	-
	-

	Digestive tract strongilatoses

	Albendazole 10 %
	7,5
	10
	10
	75,3±5,9
	0
	100
	100


Continuation of table 2

	1
	2
	3
	4
	5
	6
	7
	8

	Ivermec 1 %
	0,2
	10
	9
	76,4±7,2
	2,6±0,2
	96,5
	90

	Closan 5 %
	2,5
	10
	8
	73,9±5,8
	4,6±0,4
	93,7
	80

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	74,6±6,2
	74,5±6,1
	0
	0

	Control
	-
	10
	0
	74,1±6,1
	79,3±3,2
	-
	-

	Thelaziosis

	Albendazole 10 %
	7,5
	10
	0
	6,1±0,5
	6,2±0,4
	0
	0

	Ivermec 1 %
	0,2
	10
	8
	6,6±0,55
	0,2±0,01
	94,6
	80

	Closan 5 %
	2,5
	10
	0
	6,4±0,53
	6,3±0,52
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	9
	6,8±0,56
	0,1±0,005
	98,2
	90

	Control
	-
	10
	0
	6,3±0,5
	6,2±0,4
	-
	-


In the semi-desert zone in Aimeken farm in Akzhaik region in the first group of animals receiving albendazole at a dose of 7.5 mg/kg by AS, the effectiveness of the drug in moniesiosis and strongilatosis of the digestive tract was 100,0 % (Table 3). 

Table 3 – Antgelmintic effectiveness of albendazole 10 %, ivermec 1 %, closan 5 % and ophthalmostar gel in moniesiosis, strongilatosis of the digestive tract and telyaziosis in the semi-desert zone of West Kazakhstan region for the spring period
	Antgelmintic
	Dose,

mg/kg

as per  active substance
	Nuber of heads


	Freed from invasion,
 heads
	Eggs were found in g of faeces and thelaziosis, species
	Inten
sity, 
%
	Extensiveness,
 %

	
	
	
	
	Before treatment
	After treatment
	
	

	1
	2
	3
	4
	5
	6
	7
	8

	Monieziasis

	Albendazole 10 %
	7,5
	10
	10
	173,8±14,4
	0
	100
	100

	Ivermec 1 %
	0,2
	10
	0
	175,3±14,6
	176,4±14,7
	0
	0

	Closan 5 %
	2,5
	10
	0
	179,2±14,9
	178,5±14,8
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	174,6±14,5
	175,8±14,6
	0
	0


Continuation of table 3
	1
	2
	3
	4
	5
	6
	7
	8

	Control
	-
	10
	0
	174,8±14,5
	174,1±14,5
	-
	-

	Digestive tract strongilatoses

	Albendazole 10 %
	7,5
	10
	10
	65,8±5,5
	0
	100
	100

	Ivermec 1 %
	0,2
	10
	10
	64,3±5,30
	0
	100
	100

	Closan 5 %
	2,5
	10
	9
	66,2±5,52
	2,3±0,19
	96,4
	90

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	63,5±5,20
	64,6±5,3
	0
	0

	Control
	-
	10
	0
	67,7±5,60
	68,2±5,7
	-
	-

	Thelaziosis

	Albendazole 10 %
	7,5
	10
	0
	5,9±0,55
	6,0±0,40
	0
	0

	Ivermec 1 %
	0,2
	10
	9
	6,0±0,55
	0,1±0,008
	97,6
	90

	Closan 5 %
	2,5
	10
	0
	5,8±0,48
	5,9±0,49
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	10
	5,9±0,56
	0
	100
	100

	Control
	-
	10
	0
	5,8±0,50
	5,9±0,40
	-
	-


In the second group of animals that received 1% ivermec at a dose of 0.2 mg/kg AS, the effectiveness of the drug in moniesiosis was 0 %, in strongilatosis of the digestive tract – 100 %, and in telyaziosis, the extenseness of the drug was 90, the intensity – 97,6 %. In the third group of animals receiving 5 % closan at a dose of 2.5 mg/kg AS, the effectiveness of the drug in moniesiosis was 0 %, and in the strongilatosis of digestive tract, the extenseness was 90, and the intensity was 96,4 %. In the fourth group of animals receiving ophthalmostar gel at a dose of 2.5 mg/ml by ivermectin, the effectiveness of the drug in moniesiosis and strongilatosis of the digestive tract was 0, and in thelaziosis – 100 %. All animals of the control group throughout the experiment were invaded by moniesias, digestive tract strongilates and telasias (Figure 1).
In the desert zone in Nur farm in Dzhangalinsky district in the first group of animals who received albendazole at a dose of 7.5 mg/kg by AS, the effectiveness of the drug in moniesiosis and strongilatosis of the digestive tract was 100 %.

In the second group of animals receiving ivermec 1 % at a dose of 0.2 mg/kg AS, the effectiveness of the drug in moniesiosis was 0 %, in strongilatosis of the digestive tract and thelaziosis, the effectiveness of the drug was 100 %.
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Figure 1 – Antgelmintic effectiveness of preparations in the semi-desert zone of West Kazakhstan for the spring period
In the third group of animals receiving 5 % closan at a dose of 2.5 mg/kg AS, the effectiveness of the drug for moniesiosis and thelaziosis was 0, and for strongilatosis of the digestive tract – 100 % (Table 4).
Table 4 – Antgelmintic efficacy of albendazole 10 %, ivermec 1 %, closan 5 % and ophthalmostar gel in moniesiosis, strongilatosis of digestive tract and thelaziosis in the desert zone of West Kazakhstan region for spring period
	Antgelmintic
	Dose,

mg/kg

as per   active substance
	Nuber of heads


	Freed
from
invasion, heads
	Eggs were found in g of faeces and thelaziosis, species
	Intensity, %
	Extensiveness, 
%

	
	
	
	
	Before treatment
	After treatment
	
	

	1
	2
	3
	4
	5
	6
	7
	8

	Monieziasis

	Albendazole 10 %
	7,5
	10
	10
	153,8±12,8
	0
	100
	100

	Ivermec 1 %
	0,2
	10
	0
	156,9±13,0
	157,2±13,1
	0
	0

	Closan 5 %
	2,5
	10
	0
	155,7±12,9
	156,4±13,0
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	154,3±12,8
	155,6±12,9
	0
	0

	Control
	-
	10
	0
	153,5±12,7
	155,3±12,9
	-
	-

	
	
	
	
	
	
	
	


Continuation of table 4
	1
	2
	3
	4
	5
	6
	7
	8

	Digestive tract strongilatoses

	Albendazole 10 %
	7,5
	10
	10
	53,6±4,6
	0
	100
	100

	Ivermec 1 %
	0,2
	10
	10
	54,5±4,5
	0
	100
	100

	Closan 5 %
	2,5
	10
	10
	57,3±4,7
	0
	100
	100

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	55,3±4,6
	55,8±4,65
	0
	0

	Control
	-
	10
	0
	52,4±4,3
	53,2±4,4
	-
	-

	Thelaziosis

	Albendazole 10 %
	7,5
	10
	0
	5,3±0,43
	5,4±0,44
	0
	0

	Ivermec 1 %
	0,2
	10
	10
	5,5±0,45
	0
	100
	100

	Closan 5 %
	2,5
	10
	0
	5,4±0,44
	5,5±0,45
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	10
	5,7±0,47
	0
	100
	100

	Control
	-
	10
	0
	5,4±0,44
	5,4±0,44
	-
	-


In the fourth group of animals receiving ophthalmostar gel at a dose of 2.5 mg/ml by ivermectin, the effectiveness of the drug in moniesiosis and strongilatosis of the digestive tract was 0, and in thelaziosis – 100 %.

All animals of the control group throughout the experiment were invaded by moniesias, digestive tract strongilates and thelaziosis.

In the summer period from June 1 to 27, 2020, the research was carried out in the steppe zone in Enbek farm of the Burlinsky district, in the semi-desert zone in Irmekkali farm of Akzhaik district and in the desert zone in Alipkali farm of Dzhangaly district of West Kazakhstan region. Scheme of experiment, drugs, doses and methods of studies are the same as in the spring period.According to the research results in the steppe zone in Yenbek farm of Burlinsky district, in the first group of animals that received albendazole 10 % at a dose of 7.5 mg/kg according to the active substance, extensibility of the drug for moniesiosis was 80.0, intensity – 92,6 %, with strongilatosis of the digestive tract (Table 5).
Table 5 – Antgelmintic efficacy of albendazole 10 %, ivermec 1 %, closan 5 % and ophthalmostar gel in moniesiosis, strongilatosis of the digestive tract and thelaziosis in the steppe zone of West Kazakhstan region for the summer period
	Antgelmintic
	Dose,

mg/kg

as per active substance
	Nuber of heads


	Freed from invasion, heads
	Eggs were found in g of faeces and thelaziosis, species
	Intensity,%
	Extensiveness, %

	
	
	
	
	Before
treatment
	After 
treatment
	
	

	Monieziasis

	Albendazole 10 %
	7,5
	10
	8
	204,5±16,4
	15,1±1,3
	92,6
	80

	Ivermec 1 %
	0,2
	10
	0
	205,8±17,2
	206,2±17,2
	0
	0

	Closan 5 %
	2,5
	10
	0
	207,3±17,3
	207,4±17,3
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	201,6±16,8
	202,3±16,9
	0
	0

	Control
	-
	10
	0
	206,4±17,2
	206,8±17,2
	-
	-

	Digestive tract strongilatoses

	Albendazole 10 %
	7,5
	10
	9
	112,4±9,5
	7,1±0,6
	93,7
	90

	Ivermec 1 %
	0,2
	10
	8
	111,8±9,3
	8,5±0,7
	92,4
	80

	Closan 5 %
	2,5
	10
	7
	115,3±9,6
	11,3±0,9
	90,2
	70

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	113,6±9,5
	113,5±9,4
	0
	0

	Control
	-
	10
	0
	110,8±9,2
	111,3±9,3
	-
	-

	Thelaziosis

	Albendazole 10 %
	7,5
	10
	0
	5,3±0,43
	5,3±0,43
	0
	0

	Ivermec 1 %
	0,2
	10
	7
	5,2±0,43
	0,6±0,04
	89,4
	70

	Closan 5 %
	2,5
	10
	0
	5,6±0,5
	5,5±0,5
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	8
	5,1±0,42
	0,4±0,3
	93,5
	80

	Control
	-
	10
	0
	5,4±0,45
	5,4±0,45
	-
	-


In the second group of animals that received ivermec 1 % at a dose of 0.2 mg/kg for the active substance, the effectiveness of the drug in moniesiosis was 0 %, in strongilatosis of the digestive tract, the extensibility was 80, the intensity was 92,4 %, and in thelaziosis, the extensibility was 70, the intensity was 89,4 %. 
In the third group of animals that received closan 5% at a dose of 2.5 mg/kg AS, the effectiveness of the drug in moniesiosis and thelaziosis was 0, in strongilatosis of the digestive tract, extenseness was 70, and intensity was 90,2 %.
In the fourth group of animals receiving an ophthalmostar gel at a dose of 2.5 mg/ml of the ivermectin dosage form, the effectiveness of the drug in moniesiosis and strongilatosis of the digestive tract was 0, and in thelaziosis, the extenseness was 80, the intensity was 93,5 %. Animals of the control group were invaded by moniesias, digestive tract stronglates and thelaziosis throughout the experiment.
In the semi-desert zone in Irmekkali farm, Akzhaik region, in the first group of animals that received albendazole 10 % at a dose of 7.5 mg/kg according to the active substance, the extensibility of the drug in moniesiosis was 90, the intensity was 96,2 %, in strongilatosis of the digestive tract, the effectiveness of the drug was 100, and in thelaziosis – 0 %.
In the second group of animals that received ivermec 1% at a dose of 0.2 mg/kg active substance, the effectiveness of the drug in moniesiosis was 0%, in strongilatosis of the digestive tract, the extensibility was 90, the intensity was 98,7 %, and in thelaziosis, the extensibility was 80, the intensity was 91.4 %.
In the third group of animals that received closan 5 % at a dose of 2.5 mg/kg active substance, the effectiveness of the drug in moniesiosis and thelaziosis was 0 %, in strongilatosis of the digestive tract, the extenseness was 80, the intensity was 92,8 %. (Table 6).
Table 6 – Antgelmintic efficacy of albendazole 10 %, ivermec 1 %, closan 5 % and ophthalmostar gel in moniesiosis, strongilatosis of digestive tract and telyaziosis in semi-desert zone of West Kazakhstan region for summer period
	Antgelmintic
	Dose,

mg/kg

as per  active substance
	Nuber of heads


	Freed
from
invasion, heads
	Eggs were found in g of faeces and thelaziosis, species
	Inten
sity,
%
	Extensiveness, %

	
	
	
	
	Before treatment
	After treatment
	
	

	1
	2
	3
	4
	5
	6
	7
	8

	Monieziasis

	Albendazole 10 %
	7,5
	10
	9
	186,9±15,6
	7,1±0,6
	96,2
	90

	Ivermec 1 %
	0,2
	10
	0
	185,3±15,4
	185,7±15,5
	0
	0

	Closan 5 %
	2,5
	10
	0
	189,4±15,8
	190,1±15,8
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	183,2±15,2
	183,5±15,3
	0
	0


Continuation of table 6
	1
	2
	3
	4
	5
	6
	7
	8

	Control
	-
	10
	0
	187,6±15,6
	188,4±15,7
	-
	-

	Digestive tract strongilatoses

	Albendazole 10 %
	7,5
	10
	10
	102,8±8,5
	0
	100
	100

	Ivermec 1 %
	0,2
	10
	9
	101,5±8,4
	1,5±0,1
	98,7
	90

	Closan 5 %
	2,5
	10
	8
	105,4±8,7
	6,6±0,5
	92,8
	80

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	107,2±8,9
	107,5±9,0
	0
	0

	Control
	-
	10
	0
	101,6±8,5
	102,1±8,5
	-
	-

	Thelaziosis

	Albendazole 10 %
	7,5
	10
	0
	4,8±0,41
	4,8±0,41
	0
	0

	Ivermec 1 %
	0,2
	10
	8
	4,7±0,39
	0,5±0,04
	91,4
	80

	Closan 5 %
	2,5
	10
	0
	4,7±0,39
	4,8±0,41
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	9
	4,6±0,38
	0,2±0,02
	97,2
	90

	Control
	-
	10
	0
	4,9±0,4
	4,9±0,4
	-
	-


In the fourth group of animals receiving ophthalmostar gel at a dose of 2.5 mg/ml of the ivermectin dosage form, the effectiveness of the drug in moniesiosis and strongilatosis of the digestive tract was 0, and in thelaziosis, the extensiveness of the drug was 90, intensity – 97,2 %.

Animals of the control group throughout the experiment were invaded by moniesias, digestive tract stronglates and thelaziosis (Figure 2).
In the desert zone in Alipkali farm, Dzhangaly district, in the first group of animals that received albendazole 10 % at a dose of 7.5 mg/kg for the active substance, the effectiveness of the drug in moniesiosis and strongilatosis of the digestive tract was 100, and in thelaziosis - 0 %.

In the second group of animals receiving ivermec 1 % at a dose of 0.2 mg/kg by active substance, the effectiveness of the drug in moniesiosis was 0, in strongilatosis of the digestive tract – 100 %, and in thelaziosis extensiveness was 90, intensity – 98,4 %. 

In the third group of animals receiving 5 % closan at a dose of 2.5 mg/kg active substance, the effectiveness of the drug in moniesiosis and thelaziosis was 0, in strongilatosis of the digestive tract extensiveness was 90, intensity – 98,7 %. 
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Figure 2 – Anthelmintic effectiveness of preparations in the semi-desert zone of West Kazakhstan for the summer period
In the fourth group of animals receiving ophthalmostar-gel in a dose of 2.5 mg/ml of the ivermectin dosage form, the effectiveness of the drug in moniesiosis and strongilatosis of the digestive tract was 0, and in thelaziosis – 100 %.

Animals of the control group were invaded by moniesias, digestive tract stronglates and thelaziosis throughout the experiment (Table 7).

Table 7 – Antgelmintic efficacy of albendazole 10 %, ivermec 1 %, closan 5 % and ophthalmostar gel in moniesiosis, strongilatosis of digestive tract and thelaziosis in desert zone of West Kazakhstan region for summer period
	Antgelmintic
	Dose,

mg/kg

as per  active substance
	Nuber of heads


	Freed
from
invasion, heads
	Eggs were found in g of faeces 
and thelaziosis, species
	Inten
sity, %
	Extensiveness , %

	
	
	
	
	Before
treatment
	After 
treatment
	
	

	1
	2
	3
	4
	5
	6
	7
	8

	Monieziasis

	Albendazole 10 %
	7,5
	10
	10
	161,8±12,7
	0
	100
	100

	Ivermec 1 %
	0,2
	10
	0
	162,4±13,5
	162,7±13,5
	0
	0

	Closan 5 %
	2,5
	10
	0
	160,5±13,3
	161,2±13,4
	0
	0


Continuation of table 7
	1
	2
	3
	4
	5
	6
	7
	8

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	166,3±13,8
	166,9±13,9
	0
	0

	Control
	-
	10
	0
	164,6±13,7
	164,7±13,7
	-
	-

	Digestive tract strongilatoses

	Albendazole 10 %
	7,5
	10
	10
	97,8±8,2
	0
	100
	100

	Ivermec 1 %
	0,2
	10
	10
	95,2±7,9
	0
	100
	100

	Closan 5 %
	2,5
	10
	9
	99,4±8,3
	1,3±0,1
	98,7
	90

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	96,3±8,0
	96,4±8,0
	0
	0

	Control
	-
	10
	0
	98,6±8,2
	98,7±8,2
	-
	-

	Thelaziosis

	Albendazole 10 %
	7,5
	10
	0
	4,0±0,30
	4,1±0,34
	0
	0

	Ivermec 1 %
	0,2
	10
	9
	4,3±0,36
	0,1±0,008
	98,4
	90

	Closan 5 %
	2,5
	10
	0
	4,1±0,34
	4,2±0,35
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	10
	4,2±0,35
	0
	100
	100

	Control
	-
	10
	0
	4,1±0,34
	4,1±0,34
	-
	-


In the autumn period from September 7 to October 4, 2020, research was carried out in the steppe zone in Luch farm, Taskalinsky district, in the semi-desert zone in Merey farm, Kaztalovsky district, and in the desert zone in Zhandos farm, Dzhangalinsky district, West Kazakhstan region. Pattern of experiment, drugs, doses, and methods of the studies are the same as in spring (Table 8).

According to the results of studies in the steppe zone in Luch farm of Taskalinsky district against moniesiosis in calves, albendazole 10 % powder in a dose of 7.5 mg/kg according to the active substance showed extenseness 80, and intensity - 90.2%. The effectiveness of ivermec solutions of 1 % in a dose of 0.2 mg/kg to the active substance and closan of 5 % in a dose of 2.5 mg/kg to the active substance, as well as ophthalmostar gel in a dose of 2.5 mg/ml of ivermectin dosage form was 0 %. With strongilatoses of the digestive tract, albendazole 10 % showed extenseness - 90, and intensity – 98,9 %, ivermec 1 % showed intensity - 80, and intensity –99,6 %,
Table 8 – Antgelmintic efficacy of albendazole 10 %, ivermec 1 %, closan 5 % and ophthalmostar gel in moniesiosis, strongilatosis of the digestive tract and thelaziosis in the steppe zone of West Kazakhstan region in the autumn period
	Antgelmintic
	Dose,

mg/kg

as per active substance
	Nuber of heads


	Freed
from
invasion, heads
	Eggs were found in g of faeces and thelaziosis, species
	Intensity, %
	Extensiveness, %

	
	
	
	
	Before
treatment
	After treatment
	
	

	Monieziasis

	Albendazole 10 %
	7,5
	10
	8
	214,8±17,9
	21,1±1,8
	90,2
	80

	Ivermec 1 %
	0,2
	10
	0
	213,5±17,8
	213,4±17,7
	0
	0

	Closan 5 %
	2,5
	10
	0
	216,9±18,1
	217,0±18,0
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	215,4±17,9
	215,6±17,9
	0
	0

	Control
	-
	10
	0
	215,6±17,9
	215,4±17,9
	-
	-

	Digestive tract strongilatoses

	Albendazole 10 %
	7,5
	10
	9
	105,1±8,7
	1,2±0,1
	98,9
	90

	Ivermec 1 %
	0,2
	10
	8
	107,4±8,9
	0,4±0,03
	99,6
	80

	Closan 5 %
	2,5
	10
	7
	104,6±8,7
	4,9±0,4
	95,3
	70

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	102,5±8,5
	102,6±8,6
	0
	0

	Control
	-
	10
	0
	106,4±8,9
	106,5±8,9
	-
	-

	Thelaziosis

	Albendazole 10 %
	7,5
	10
	0
	5,4±0,45
	5,5±0,47
	0
	0

	Ivermec 1 %
	0,2
	10
	7
	5,6±0,46
	0,9±0,075
	83,9
	70

	Closan 5 %
	2,5
	10
	0
	5,3±0,44
	5,4±0,45
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	8
	5,7±0,48
	0,6±0,05
	89,4
	80

	Control
	-
	10
	0
	5,5±0,47
	5,6±0,46
	-
	-


closan 5 % showed extenseness - 70, and intensity - 95.3 %. In calf telaziosis, the efficacy of albendazole 10 % and closan 5% was 0 %. Ivermec 1% showed intensity - 70, and intensity - 83.9 %, ophthalmostar gel showed intensity - 80, and intensity - 89.4 %.

According to the results of research in the semi-desert zone in Merei farm of Kaztalovsky district against moniesiosis in calves, albendazole 10 % powder in a dose of 7.5 mg/kg according to the active substance showed extenseness of 90, and intensity - 98.6 %. The effectiveness of ivermec solution 1 % at a dose of 0.2 mg/kg to the active substance and closan 5 % at a dose of 2.5 mg/kg to the active substance, as well as the ophthalmostar gel at a dose of 2.5 mg/ml of the ivermectin dosage form was 0 %. With strongilatoses of the digestive tract, the effectiveness of albendazole 10 % was 100 %, ivermec 1 % showed extenseness - 90, and intensity -99,6 %, closan 5 % showed extenseness - 80, and intensity – 95,7 %, the effectiveness of ophthalmostar gel was 0 %. In calf thelaziosis, the efficacy of albendazole 10 % and closan 5 % was 0 %. Ivermec 1 % showed extenseness - 80, and IE – 89,2 %, ophthalmostar gel showed extenseness - 90, and intensity - 96.1 % (Table 9).

According to the research results in the desert zone in Zhandos farm of Zhangalinsky region against moniesiosis in calves, the effectiveness of albendazole 10 % at a dose of 7.5 mg/kg to the active substance was 100 %. The effectiveness of ivermec solutions of 1 % in a dose of 0.2 mg/kg to the active substance and closan of 5 % in a dose of 2.5 mg/kg to the active substance, as well as ophthalmostar gel in a dose of 2.5 mg/ml of ivermectin dosage form was 0%.
Table 9 – Antgelmintic efficacy of albendazole 10 %, ivermec 1 %, closan 5 % and ophthalmostar gel in moniesiosis, strongilatosis of the digestive tract and thelaziosis of calves in the semi-desert zone of West Kazakhstan region for the autumn period
	Antgelmintic
	Dose,

mg/kg

as per active substance
	Nuber of heads


	Freed
from invasion, heads
	Eggs were found in g of faeces and thelaziosis, species
	Intensity, %
	Extensiveness, %

	
	
	
	
	Before
treatment
	After treatment
	
	

	1
	2
	3
	4
	5
	6
	7
	8

	Monieziasis

	Albendazole 10 %
	7,5
	10
	9
	197,2±16,4
	2,8±0,2
	98,6
	90

	Ivermec 1 %
	0,2
	10
	0
	195,4±16,2
	196,2±16,3
	0
	0

	Closan 5 %
	2,5
	10
	0
	199,3±16,6
	200,1±16,7
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	196,5±16,3
	197,4±16,4
	0
	0

	Control
	-
	10
	0
	198,4±16,5
	199,5±16,6
	-
	-

	Digestive tract strongilatoses

	Albendazole 10 %
	7,5
	10
	10
	96,4±8,0
	0
	100
	100

	Ivermec 1 %
	0,2
	10
	9
	98,3±8,2
	0,5±0,04
	99,6
	90


Continuation of table 9
	1
	2
	3
	4
	5
	6
	7
	8

	Closan 5 %
	2,5
	10
	8
	93,7±7,8
	4,0±0,3
	95,7
	80

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	94,6±7,9
	97,2±8,1
	0
	0

	Control
	-
	10
	0
	95,6±8,0
	96,5±8,0
	-
	-

	Thelaziosis

	Albendazole 10 %
	7,5
	10
	0
	5,4±0,45
	5,6±0,46
	0
	0

	Ivermec 1 %
	0,2
	10
	8
	5,6±0,46
	0,6±0,05
	89,2
	80

	Closan 5 %
	2,5
	10
	0
	5,3±0,44
	5,7±0,47
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	9
	5,1±0,43
	0,2±0,01
	96,1
	90

	Control
	-
	10
	0
	5,2±0,43
	5,4±0,45
	-
	-


In digestive tract strongilatoses, the efficacy of albendazole 10 % and ivermec 1 % was 100 %, closan 5 % showed extensiveness - 90, and intensity -99,6 %, ophthalmostar gel efficiency was 0 % (Table 10).
Table 10 – Antgelmintic efficacy of albendazole 10 %, ivermec 1 %, closan 5 % and ophthalmostar gel in moniesiosis, strongilatosis of the digestive tract and thelaziosis of calves in the desert zone of West Kazakhstan region in the autumn period
	Antgelmintic
	Dose,

mg/kg

as per active substance
	Nuber of heads


	Freed from invasion, 
heads
	Eggs were found in g of faeces and thelaziosis, species
	Intensity, %
	Extensiveness, %

	
	
	
	
	Before treatment
	After treatment
	
	

	1
	2
	3
	4
	5
	6
	7
	8

	Monieziasis

	Albendazole 10 %
	7,5
	10
	10
	167,4±13,9
	0
	100
	100

	Ivermec 1 %
	0,2
	10
	0
	165,3±13,7
	166,4±13,8
	0
	0

	Closan 5 %
	2,5
	10
	0
	169,2±14,1
	170,3±14,1
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	164,7±13,7
	165,9±13,8
	0
	0

	Control
	-
	10
	0
	166,8±13,9
	167,4±13,9
	-
	-

	Digestive tract strongilatoses


Continuation of table 10
	1
	2
	3
	4
	5
	6
	7
	8

	Albendazole 10 %
	7,5
	10
	10
	91,2±7,6
	0
	100
	100

	Ivermec 1 %
	0,2
	10
	10
	95,1±7,9
	0
	100
	100

	Closan 5 %
	2,5
	10
	9
	93,4±7,7
	0,4±0,03
	99,6
	90

	Oftalmostar

(ivermectin)
	2,5
	10
	0
	92,1±7,6
	93,6±7,8
	0
	0

	Control
	-
	10
	0
	90,8±7,6
	91,4±7,6
	-
	-

	Thelaziosis

	Albendazole 10 %
	7,5
	10
	0
	4,5±0,37
	4,6±0,38
	0
	0

	Ivermec 1 %
	0,2
	10
	9
	4,7±0,39
	0,1±0,008
	99,6
	90

	Closan 5 %
	2,5
	10
	0
	4,4±0,36
	4,5±0,37
	0
	0

	Oftalmostar

(ivermectin)
	2,5
	10
	10
	4,6±0,38
	0
	100
	100

	Control
	-
	10
	0
	4,9±0,40
	4,8±0,4
	-
	-


In calf thelaziosis, the efficacy of albendazole 10 % and closan 5 % was 0 %. Ivermec 1 % showed extensiveness - 90, and intensity -99,6 %, ophthalmostar gel efficiency was 100 % (Figure 3).
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Drawing 3 – Anthelmintic effectiveness of drugs in the desert zone of West Kazakhstan region in the autumn period
2.1 Effective anthelmintics against the main helminthoses of cattle 
The obtained results on the effectiveness of the tested preparations against the main cattle helminthoses in West Kazakhstan region correlate with the literary data.

Albendazole 10 % powder showed high efficacy in moniesiosis and strongilatosis of the digestive tract but was not effective in cattle thelaziosis. Its greatest efficiency was in the semi-desert zone in the autumn period, and the smallest in the steppe zone in the spring period. 
Ivermec 1 % solution showed high efficacy in strongilatosis of the digestive tract and thelaziosis but was not effective in cattle moniesiosis. Its greatest efficiency was in the desert zone in the spring and autumn periods, and the smallest in the steppe zone in the summer period. 
Closan 5 % solution showed moderate efficacy in digestive tract strongilatosis but was not effective in moniesiosis and cattle thelaziosis. Its greatest efficiency was in the desert zone in the spring and autumn periods, and the smallest in the steppe zone in the summer and autumn periods. 
Ophthalmostar gel showed high efficacy in thelaziosis but was not effective in moniesiosis and strongilatosis of the digestive tract of cattle. Its greatest efficiency was in the desert zone in the summer and autumn periods and the smallest in the steppe zone in all periods.

Thus, we recommend the use of albendazole 10 % powder for the prevention and treatment of moniesiosis and strongilatosis of the digestive tract of cattle, with strongilatosis of the digestive tract and thelaziosis - ivermec 1 % solution and closan 5 % solution, at thelaziosis - ophthalmostar gel and ivermec 1 % solution.

3 Rational scheme for prevention and treatment of basic cattle helminthosis in West Kazakhstan region
3.1 Prevention and control of moniesiosis
Based on the results of our research and literature, we propose to carry out the following activities for the prevention of moniesiosis of calves:

1 In moniesiosis-deficient farms, to carry out both grazing prevention (isolated cultivation of young animals, the use of stall, stall-camp and stall-grazing maintenance of young animals) and special measures (preventive deworming and chemoprophylaxis).

2 Calves should be kept isolated from adult animals in the territory where ruminants - patients with moniesiosis - have not been grazed for the past two years.

3 One of the leading methods for the prevention of moniesiosis is preimaginal deworming. It is carried out differentiated by age groups; animals younger than a month are not deworming.

4 Preventive deworming should be carried out in West Kazakhstan region in the following terms:

- adult cattle and young animals of the last year of birth in March - April 1-2 weeks before pasture,

- calves and young animals of last year of birth in June and September, 

- all cattle in October before staging. These treatments prevent the development of a disease caused not only by M. expansa, but also by M. benedeni, as animals become infected with it later.

5 For the purpose of chemoprevention of cattle moniesiosis, we recommend using albendazole 10 % at a dose of 7.5 mg/kg to active substance with feed.
3.2 Prevention and control of cystic echinococcosis and hydatid disease
Based on the results of our research and literary data, we propose to carry out the following activities for the prevention of echinococcus:

1 Prevention of echinococcosis infection of final hosts

1.1 All dogs (stockkeeper's, shepherd's, farm, village) should be kept on the leash and should not be allowed to feed them the internal organs of farm animals infected with echinococcosis.

1.2 Slaughter of cattle is carried out only at special slaughter sites or meat processing plants.

1.3 Dispose of corpses of fallen animals and internal organs infected with echinococcosis by burning in special furnaces.

1.4 Disinfect internal organs affected by echinococcus larvocysts within 10-12 days. 3 % formalin solution, 7 % chlorine lime solution are used as disinfectants.
1.5 Castration of puppies at 3-4 months of age reduces the survival of echinococci, does not affect economic and beneficial qualities of dogs and contributes to a decrease in their population.

2 Prevention of echinococcosis infection of intermediate hosts

2.1 Limitation of a number of dogs in case of flocks and herds - not more than one, two.

2.2 Capture and destruction of street and stray dogs.

2.3 Passports, registration and chipping of stockkeeper's, shepherd's, farm, village dogs.

2.4 Planned, preventive deworming of dogs against larval cestodoses in the conditions of West Kazakhstan region should be carried out:

- in the period from October to March - every 40 days,

- from April to September - every 30 days.

2.5 To deworm dogs, hydrobromic arecoline is used in the form of 1% aqueous solution at a dose of 0.005 g/kg to active substance, phenasal in the form of powder with feed at a dose of 0.25g/kg to active substance, droncite or azinox in the form of tablets with feed at a dose of 5 mg/kg to active substance.

2.6 Deworming of dogs is carried out on a special separate site, on which they are kept for a day. Isolated feces together with helminths are burned or disinfected in 3% formalin solution, 7 % chlorine lime solution. 
3.3 Prevention and control measures against strongilatosis of the digestive tract
Based on the results of our research and literature, we propose to carry out the following measures for the prevention of strongilatosis of the digestive tract:
1 In helminthose-poor farms, along with general zootechnical measures to improve the maintenance and feeding of animals (balanced diet), organization of pasture change, where there are conditions for this, we recommend:

2 In order to avoid overgrazing by strongmen and other nematodes, it is not allowed to graze sheep and cattle in the same areas of pasture. Separate grazing of different age groups of livestock (lambs and calves, young animals up to a year, adult animals);

3 To conduct a regular selective helminthoscopic study of feces on Fülleborn from young sheep and cattle previously kept on pasture in the spring 15 days before their pasture; to examine lambs and calves for the first time after 1-1.5 months from the beginning of grazing, and then every month until the end of the grazing season. Digestive tract organs in fallen and forcibly killed animals are examined to detect infection with strongylatoses. This allows you to accurately diagnose helminthose data.

4 In order to prevent the incidence of strongylatoses and other nematodoses, therapeutic and preventive measures in the conditions of West Kazakhstan region should be carried out both in the stall and pasture periods.

Preventive deworming of animals in the pasture period is advisable in the following terms:

· calves and young cattle born last year - in June and September;

Duringthestallperiod:

· adult cattle and young animals born last year deworming in March-April also 1-2 weeks before pasture,

· and all animals in October before staging.

5 For deworming, we recommend using albendazole 10% at a dose of 7.5 mg/kg to active substance with fodder, ivermec 1% at a dose of 0.2 mg/kg to active substance intramuscularly and closan 5% at a dose of 2.5 mg/kg to active substance subcutaneously.
3.4 Prevention and control of Thelaziosis
Based on the results of our research and literature, we propose to carry out the following activities for the prevention of telaziosis:

1 In areas affected by thelaziosis, it is necessary, from the beginning of June, to conduct periodic (at least 2 times a month) examination of cattle for thelaziosis.

2 If young (immature) calves are found under the conjunctiva or under the third century, deworming of infected animals should begin. 

3 Such treatment of thelaziosis in the initial stage of the disease by killing immature thelazia protects cattle from enzootic outbreak of invasive kerato-conjunctivitis and at the same time protects the external environment from infection with invasion material (calazia larvae) of intermediate hosts - cow flies.

4 For deworming, it is recommended to apply ophthalmostar-gel at a dose of 2.5 mg/ml ivermectin to conjunctival sac and 1% ivermec at a dose of 0.2 mg/kg to active substance intramuscularly.

4 The most important research results for all years of the project
4.1 Helminthofaunua of cattle and the distribution of the most common helminthiases in cattle in the steppe, semi-desert and desert zones of West Kazakhstan region
The results obtained in the study of the species composition of cattle helminths in the steppe, semi-desert and desert zones of West Kazakhstan region showed, that in these zones, cattle have been found to be parasitized by representatives of 2 classes of helminths, 4 families, 8 genera, including 9 types of helminths, of which biohelminths - 4, and geohelminths - 5 species. Of these, 3 species of the class Cestoda and 6 species of the class Nematoda.

Of the Cestoda class, representatives of 3 species belonging to 2 families and 2 genera were found in cattle: Echinococcus granulosus (larvae), Moniezia expansa, M. benedeni.

Pathogens from the class Nematoda in cattle have been identified 6 species belonging to 6 genera and 2 families: Ostertagia ostertagi, Cooperia onchophora, Nematodirus spathiger, Trichostrongylus axei, Haemonchus contortus, Thelazia rhodesi. 

Moniezia expansa was recorded in animals from all zones of West Kazakhstan region. The extent of the invasion caused by M. expansa was equal, on average, in the region to 14.2 %, including in the steppe zone 16.2 %, semi-desert 14.3 %, desert 12.3 %. 

E. granulosus (larvae) was found in animals of all zones. The extensiveness of the invasion caused by E. granulosus (larvae) was equal, on average in the region, 35,8 %, including 40,3 % in the steppe zone, 35,6 % semi-desert, 31,6 %.

Nematodes of Strongylata were found in animals of all zones of West Kazakhstan region. The extensiveness of invasion caused by strongylates of the digestive tract was equal, on average, in the region to 25,3 %, including 34,5 % in the steppe zone, 23,3 % semi-desert, 18,2 % desert (Appendix A).
4.2 Dynamics of fertility of M. expansa and N. spathiger in cattle in natural zones of West Kazakhstan region, depending on meteorological conditions 
The maximum fecundity of M. expansa is observed in summer in the steppe natural zone (105168 ± 70.1 copies), In which the largest amount of precipitation per year is recorded. In autumn and winter, the fertility of M. expansa decreases 100279 ± 83.5 and 87520 ± 58.3, respectively, and increases with the onset of spring and summer. In the semi-desert and desert natural zones, in all seasons of the year, the fertility of moniesia is less than in the steppe, which is associated with a lower amount of precipitation during the year. In spring, the maximum fecundity of N. spathiger females is noted in the steppe natural zone (6050.8 ± 74.0), in which the largest amount of precipitation is recorded per year. In autumn and winter, the fertility of N. spathiger decreases by 5071.6 ± 42.2 and 5327.1 ± 57.6, respectively, and increases with the onset of spring and summer. In the semi-desert and desert natural zones in all seasons of the year, the fertility of nematodes is less than in the steppe, which is associated with a lower amount of precipitation during the year (Appendix A).
4.3 Patent for invention No. 34459 dated 07.10.2020 "Anthelmintic feed additive"
The invention lies in the fact that the proposed anthelmintic collection is used for helminthiasis in cattle together with albendazole. This reduces the drug toxicity and dose, increases its effectiveness, prevents the development of resistance of helminths to anthelmintics, reduces the intoxication of the body caused by dead helminths. The proposed anthelmintic feed additive for cattle includes active ingredient albendazole, wormwood herb (Artemisia absinthium L.), pumpkin seeds (Cucurbita pepo L.), flowers of tansy (Tanacetum vulgare L.), garlic bulbs (Allium sativum L .), herb St. John's wort (Hypericum perforatum L.), roots of common burnet (Sanguisorba officinalis L.) and starch with the following ratio of components, mass. % 0.15: 40: 20: 4: 6: 5: 5: 19.85.
Anthelmintic feed additive is a homogeneous large gray powder with a weak specific odor. For the preparation of the proposed anthelmintic agent, plant raw materials are taken 200 grams of wormwood herb, 100 grams of pumpkin seeds, 20 grams of common tansy flowers, 30 grams of garlic bulbs, 25 grams of St. John's wort herb and 25 grams of Burnet root. Each type of plant material is separately crushed and ground in a mortar until smooth. Starch 100 grams and 750 mg of albendazole are mixed and ground until smooth. Then all plant raw materials are mixed with albendazole in the indicated proportions until homogeneous. The resulting mixture is packed in cellophane bags. An anthelmintic feed additive is given to calves individually, orally, once with concentrated feed at the rate of 500 grams of the mixture per 100 kg of body weight (7.5 mg/kg for AS). The effectiveness of the anthelminthic feed additive albendazole for cestodoses and nematodes of the digestive tract of young cattle was 100% in West Kazakhstan region (Appendix B).
The sections of the report are given in accordance with the calendar-thematic work plan for 2020 (Appendix C). The report on the project was heard and approved at the meeting of the Academic Council of Zhangir Khan WKATU (Appendix D).

Based on the research materials for 2018-2020, 15 scientific articles were published, 2 of them in the journals of the Scopus database. Materials were presented at 6 International scientific and practical conferences, 2 of them in Germany and Austria. (Appendix E, F). Patent for invention was received. Recommendation and monograph were published (Appendix G). The research results were confirmed by the acts of the conducted research (Appendix H). Photos of helminthological studies are given in Appendix K.

CONCLUSION
The research in 2018-2020 on the study of main helminthiasis of cattle in the steppe, semi-desert and desert zones of West Kazakhstan region, depending on meteorological conditions, allow to draw the following conclusions:

1 According to the data of helminthological studies in the steppe, semi-desert and desert zones of West Kazakhstan region, cattle were found to be parasitized by representatives of 2 classes of helminths, 4 families, 8 genera, including 9 species of helminths, of which biohelminths - 4 and geohelminths - 5 species (Table A.1).

2 In the detected helminths in 2018, the following extensiveness and intensity of invasion was noted: M. expansa (EI–14,2 %, II -164,5±13,7 specimen/head), E.granulosus (larvae) (EI –35,8 %), Nematodirus spp. (EI–35,01 %, II –117,9±9,8 specimen/head), Ostertagia spp. (EI – 60,5 %, II - 85,1±7,0 specimen/head), Cooperia spp. (EI –55,1 %, II -80,4±6,7 specimen/head), Haemonchus spp. (EI – 22,4 %, II -129,5±10,7 specimen/head), Trichostrongylus spp. (EI – 22,6 %, II -120,1±10,0 specimen/head), Thelazia rhodesi (EI – 35,8 %, II - 13,3±1,1 specimen/head) (Table A. 2, А.3, А 4, А.5).

3 In West Kazakhstan region, seasonal dynamics of extensiveness and intensity of infestation of cattle by helminths is expressed. The maximum infection of animals was noted in summer and autumn, and minimum - in winter and spring.

4 The greatest extensiveness of cattle invasion in 2018 by M. expansa was noted in the autumn period by 17,5 %, and the lowest in the spring - by 10,9 %. The highest extensiveness of cattle invasion by strongylates of digestive tract was noted in the autumn period by 35,1 %, and the lowest in winter – 17,6 %. The greatest extensiveness of cattle invasion by Thelazia rhodesi was noted in the autumn period by 81,4 %, and the lowest in winter – 2,4 % (Table A. 6, A. 7, A.8). 

5 In West Kazakhstan region, the age dynamics of cattle infestation by helminths is expressed. The extensity of digestive tract invasion by moniesia and strongylate decreases with the age of animals. The greatest extensiveness of animals' invasion by M. expansa in 2018 was noted at the age of up to one year – 28,1 %, and the smallest - 10 years and older – 0 %. The greatest extensiveness of animals' invasion by strongylates of digestive tract was noted at the age of 1-3 years 35,8 %, and the lowest -10 years and older than 21,1 %. The extensity of invasion of larval echinococcosis increases with the age of animals. The smallest extensity of invasion was noted at the age of 0 %, and the highest - 10 years and older 58,8 % (Table A. 9, A. 10, A.11).

6 According to the data of the branch of RSE REU "Kazhydromet" in West Kazakhstan region from the steppe zone to the desert, the air temperature increases, and the amount of precipitation, on the contrary, decreases. 

7 With an increase in the amount of precipitation, the degree of infestation of animals by helminths in all natural zones increases, while the infestation is higher in the steppe zone, i.e. there are changes from north to south.

8 The extent of M. expansa invasion of cattle varied throughout the year and averaged 16,7 % in 2019. The greatest extensity of invasion was noted in the autumn period of the year – 25,6 % (Table A.12).

9 On average for 2019, the extensity of cattle invasion by strongylates of digestive tract was 26,8 %. The greatest extensity of invasion was noted in the summer-autumn period from 31,6 to 38,3 %, respectively (Table A. 13).

10 Compared to 2018, extensity of cattle invasion increased in 2019 by moniesia by 2,5 %, and by strongylates of digestive tract by 1,6 %. In our opinion, this is due to the increase in precipitation this year.

11 On average for 2019, the extensiveness of cattle invasion by Th. rhodesi accounted for 37,8 %. The greatest extent of invasion was observed in autumn 86,4 %. and the lowest in winter – 2,8 % (Table A.14).

12 The extensiveness of cattle infestation by thelaziosis in 2019 increased by 2,5 % compared to 2018. In our opinion, this is due to an increase in precipitation in 2019.

13 The maximum fecundity of M. expansa is noted in the summer in the steppe zone - 105168 ± 70.1 eggs per 1 cestode per day, species, and the lowest - in winter in the desert zone - 82495 ± 54.9 eggs per 1 cestode per day, species. (Table A.15).

14 The maximum fecundity of N. spathiger is observed in the spring in the steppe zone - 6050.8 ± 74.0 eggs per 1 female nematodes per day, species, and the lowest - in autumn in the desert - 3937.7 ± 32.8 eggs per 1 cestode per day, species. (Table A.16).
15 According to helminthological research in the steppe, semi-desert and desert zones of West Kazakhstan region, it was found that at cattle, albendazole 10% powder at a dose of 7.5 mg/kg to active substance showed high effectiveness in moniesiosis and strongilatosis of the digestive tract, but was not effective in thelaziosis of cattle. Its greatest efficiency was in the semi-desert zone in the autumn period, and the smallest in the steppe zone in the spring period. 

16 Ivermec 1 % solution at a dose of 0.2 mg/kg to active substance showed high efficacy in strongilatosis of the digestive tract and thelaziosis but was not effective in cattle moniesiosis. Its greatest efficiency was in the desert zone in the spring and autumn periods, and the smallest in the steppe zone in the summer period.

17 Closan 5 % solution at a dose of 2.5 mg/kg to active substance showed moderate efficacy in strongilatosis of the digestive tract but was not effective in moniesiosis and thelaziosis of cattle. Its greatest efficiency was in the desert zone in the spring and autumn periods, and the smallest in the steppe zone in the summer and autumn periods. 

18 An ophthalmostar gel at a dose of 2.5 mg/ml of the ivermectin dosage form showed high efficacy in thelaziosis but was not effective in moniesiosis and strongilatosis of the digestive tract of cattle. Its greatest efficiency was in the desert zone in the summer and autumn periods and the smallest in the steppe zone in all periods.

19 Thus, we recommend the use of albendazole 10% powder for the prevention and treatment of moniesiosis and strongilatosis of the digestive tract of cattle, with strongilatosis of the digestive tract and thelaziosis - ivermec 1% solution and closan 5% solution, with thelaziosis - ophthalmostar gel and ivermec 1 % solution.

20 Based on the results of scientific research carried out within the framework of the project "Methodological recommendations for the prevention of main helminthiasis of cattle in West Kazakhstan region" were developed. They present the most effective drugs, basic principles and methods for the prevention of helminthiasis in order to increase the effectiveness of antiparasitic measures, reduce the incidence of young animals and increase the productivity of cattle.
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APPENDIX A
Research data

Table A. 1 – Species composition of cattle helminths in West Kazakhstan region
	№
	Type of helminth

	
	Class Cestoda Rudolohi, 1808

	1
	Moniezia expansa (Rudolphi, 1810)

	2
	Moniezia benedeni (Moniez, 1879)

	3
	Echinococcus granulosus (Batsch, 1786) (larvae)

	
	Class Nematoda Rudolphi, 1808

	4
	Trichostrongylus axei (Cobbold, 1879)

	5
	Ostertagia ostertagi (Stiles, 1892)

	6
	Cooperia oncophora (Railliet, 1899)

	7
	Haemonchus contortus (Rudolphi, 1803)

	8
	Nematodirus spathiger (Railiiet, 1896)

	9
	Thelazia rhodesi (Desmarest, 1827)


Table A. 2 – Extensity of cattle invasion by the most common types of helminths in different zones of West Kazakhstan region

	Type of helminths
	Regional average, EI, %
	EI zone, %

	
	
	Steppe
	Semi-desert
	Desert

	Moniezia expansa
	14,2
	16,2
	14,3
	12,3

	E. granulosus (larvae)
	35,8
	40,3
	35,6
	31,6

	suborder Strongylata
	25,3
	34,5
	23,3
	18,2

	Thelazia rhodesi
	35,8
	40,3
	35,6
	31,6


Table A. 3 – Extensity of cattle invasion by strongylates of digestive tract by genus in different zones of West Kazakhstan region

	Type of helminths
	Regional average, EI, %
	EI zone, %

	
	
	Steppe
	Semi-desert
	Desert

	Nematodirus spp.
	35,01
	38,5
	35,05
	31,5

	Ostertagia spp.
	60,5
	67,1
	61,7
	52,8

	Cooperia spp.
	55,1
	62,5
	57,6
	45,2

	Haemonchus spp.
	22,4
	25,1
	23,3
	18,8

	Trichostrongylus spp.
	22,6
	27,7
	23,6
	16,5


Table A. 4 – Intensity of cattle invasion by the most common types of helminths in different zones of West Kazakhstan region

	Type of helminths
	II, regional average, average number of eggs in 1 g of feces, specimen, head.
	Zone – II, 

average number of eggs in 1 g of feces, specimen, head

	
	
	Steppe
	Semi-desert
	Desert

	Moniezia expansa
	164,5±13,7
	180,7±15,0
	160,2±13,3
	152,8±12,7

	Order Strongylata
	71,1±5,9
	77,06±6,4
	70,2±5,8
	66,2±5,5

	Thelazia rhodesi 
	13,3±1,1
	14,5±1,2
	13,5±1,1
	12,1±1,0


Table A. 5 – The intensity of cattle invasion by strongylates of digestive tract by genus in different zones of West Kazakhstan region

	Type of helminths
	II, regional average, average number of eggs in 1 g of feces, specimen, head.
	Zone – II, 

average number of eggs in 1 g of feces, 
specimen, head

	
	
	Steppe
	Semi-desert
	Desert

	Nematodirus spp.
	117,9±9,8
	122,0±10,1
	118,9±9,9
	112,8±9,4

	Ostertagia spp.
	85,1±7,0
	88,6±7,3
	85,8±7,15
	81,0±6,7

	Cooperia spp.
	80,4±6,7
	86,6±7,2
	79,5±6,6
	75,2±6,2

	Haemonchus spp.
	129,5±10,7
	136,5±11,3
	130,7±10,8
	121,5±10,1

	Trichostrongylus spp.
	120,1±10,0
	126,7±10,5
	121,5±10,1
	112,1±9,3


Table A. 6 – Seasonal dynamics of the extensiveness of cattle invasion by M. expansa in different zones of West Kazakhstan region

	Season
	Regional average, EI, %
	Zone – EI, %

	
	
	Steppe
	Semi-desert
	Desert

	Winter
	16,2
	17,9
	15,8
	14,9

	Spring
	10,9
	13,2
	10,7
	8,9

	Summer
	12,4
	14,6
	12,6
	10,1

	Autumn
	17,5
	19,1
	18,2
	15,3

	Average
	14,2
	16,2
	14,3
	12,3


Table A. 7 – Seasonal dynamics of the extensiveness of cattle invasion by strongylates of digestive tract in different zones of West Kazakhstan region

	Season
	Regional average, EI, %
	Zone –EI, %

	
	
	Steppe
	Semi-desert
	Desert

	1
	2
	3
	4
	5

	Winter
	17,6
	27,6
	14,9
	11,6


Continuation of table A. 7
	1
	2
	3
	4
	5

	Spring
	22,4
	31,8
	19,9
	15,6

	Summer
	26,0
	34,6
	24,9
	18,7

	Autumn
	35,1
	44,3
	33,8
	27,2

	Average
	25,2
	34,5
	23,3
	18,2


Table A. 8 – Seasonal dynamics of the extensiveness of cattle invasion by Thelazia rhodesi in different zones of West Kazakhstan region

	Season
	Regional average, EI, %
	Zone –EI, %

	
	
	Steppe
	Semi-desert
	Desert

	Winter
	2,4
	3,2
	2,2
	2,0

	Spring
	6,9
	8,1
	7,2
	5,6

	Summer
	50,7
	56,3
	48,7
	47,2

	Autumn
	81,4
	86,9
	79,3
	78,2

	Average
	35,3
	38,6
	34,3
	33,2


Table A. 9 – Age dynamics of cattle invasion by moniesia in West Kazakhstan region

	Age of animals
	Zone

	
	Steppe
	Semi-desert
	Desert

	
	Heads examined
	EI, %
	Heads examined
	EI, %
	Heads examined
	EI, %

	Up to a year
	70
	33,8
	87
	26,9
	90
	23,7

	1-3 years
	71
	28,9
	88
	23,6
	87
	19,5

	4-5 years
	69
	25,3
	88
	20,5
	80
	18,3

	6-9 years
	71
	5,2
	93
	4,4
	82
	3,3

	Over 10 years old
	75
	0
	96
	0
	84
	0

	Total
	356
	
	452
	
	423
	

	Average
	
	18,6
	
	15,1
	
	12,9

	Total heads examined 1231

	Average total 15,3 %


Table A. 10 – Age dynamics of cattle invasion by strongylates of digestive tract in West Kazakhstan region

	Age of animals
	Zone

	
	Steppe
	Semi-desert
	Desert

	
	Heads examined
	EI, %
	Heads examined
	EI, %
	Heads examined
	EI, %

	Up to a year
	70
	34,9
	87
	27,2
	90
	24,3

	1-3 years
	71
	45,8
	88
	31,5
	87
	30,1

	4-5 years
	69
	38,9
	88
	28,7
	80
	25,1

	6-9 years
	71
	34,0
	93
	23,4
	82
	21,3

	Over 10 years old
	75
	31,0
	96
	20,3
	84
	12,2

	Total
	356
	
	452
	
	423
	

	Average
	
	36,9
	
	26,2
	
	22,6

	Total heads examined 1231

	Average total 28,5 %


Table A. 11 – Age dynamics of echinococcosis invasion of cattle in West Kazakhstan region 
	Age of animals
	Zone

	
	Steppe
	Semi-desert
	Desert

	
	Heads examined
	EI, %
	Heads examined
	EI, %
	Heads examined
	EI, %

	Up to a year
	48
	0
	56
	0
	51
	0

	1-3 years
	63
	34,0
	78
	26,8
	61
	22,6

	4-5 years
	2
	3
	4
	5
	6
	7

	6-9 years
	72
	42,1
	79
	32,0
	71
	28,7

	Over 10 years old
	65
	50,0
	75
	49,4
	72
	34,0

	Up to a year
	69
	62,9
	86
	58,7
	73
	54,8

	Total
	317
	
	374
	
	328
	

	Average
	
	37,8
	
	33,8
	
	28,0

	Total heads examined 1019

	Average total 33,2%


Table A. 12 – Seasonal dynamics of the invasion extensiveness of cattle by M. expansa in different zones of West Kazakhstan region for 2019
	Season
	Regional average, EI, %
	EI zone, %

	
	
	Steppe
	Semi-desert
	Desert

	Winter
	16,2
	18,9
	15,7
	13,9

	Spring
	9,5
	11,3
	9,6
	7,7

	Summer
	15,8
	19,6
	15,3
	12,5

	Autumn
	25,6
	29,1
	25,3
	22,5

	Average
	16,7
	19,7
	16,4
	14,1


Table A. 13 – Seasonal dynamics of the invasion extensiveness of cattle by strongylates of digestive tract in different zones of West Kazakhstan region for 2019
	Season
	Regional average, EI, %
	EI zone, %

	
	
	Steppe
	Semi-desert
	Desert

	Winter
	16,7
	21,4
	16,1
	12,7

	Spring
	20,6
	28,7
	19,5
	13,7

	Summer
	31,6
	41,3
	32,1
	21,4

	Autumn
	38,3
	49,8
	38,6
	26,5

	Average
	26,8
	35,3
	26,5
	18,5


Table A. 14 – Seasonal dynamics of the invasion extensiveness of cattle by Thelazia rhodesi in different zones of West Kazakhstan region for 2019
	Season
	Regional average, EI, %
	EI zone, %

	
	
	Steppe
	Semi-desert
	Desert

	Winter
	2,8
	3,2
	2,8
	2,5

	Spring
	6,6
	7,6
	6,8
	5,4

	Summer
	55,5
	60,5
	56,4 
	50,6

	Autumn
	86,4
	90,5
	84,1 
	82,3

	Average
	37,8
	40,4
	37,5
	35,2


Table A. 15 – Fertility of moniezia in different natural zones of West Kazakhstan region, depending on meteorological conditions
	Season
	Zone
	to C
	Precipitation, mm
	Average number of eggs per 1 M.expansa cestode per day, specimen

	Winter
	Steppe
	-10,8
	76,2
	87520±58,3

	
	Semi-desert
	-9,9
	50,8
	84627±56,4

	
	Desert
	-8,6
	30,7
	82495±54,9

	Spring
	Steppe
	6,6
	58,3
	89039±59,3

	
	Semi-desert
	8,0
	57,5
	86324±57,5

	
	Desert
	9,3
	51,5
	84381±56,2

	Summer
	Steppe
	19,4
	96,5
	105168±70,1

	
	Semi-desert
	21,4
	78,7
	91529±61,0

	
	Desert
	22,9
	59,9
	89654±59,7

	Autumn
	Steppe
	6,2
	36,5
	100279±83,5

	
	Semi-desert
	7,3
	35,3
	89658±74,7

	
	Desert
	8,2
	32,3
	80492±67,0


Table A. 16 – Fertility of nematodes in different natural zones of West Kazakhstan region, depending on meteorological conditions
	Season
	Zone
	to C
	Precipitation, mm
	Average number of eggs per 1 female

N. spathiger per day, specimen

	Winter
	Steppe
	-10,8
	76,2
	5327,1±57,6

	
	Semi-desert
	-9,9
	50,8
	4424,7±49,1

	
	Desert
	-8,6
	30,7
	4185,8±46,5

	Spring
	Steppe
	6,6
	58,3
	6050,8±74,0

	
	Semi-desert
	8,0
	57,5
	5672,3±57,3

	
	Desert
	9,3
	61,5
	5282,1±53,5

	Summer
	Steppe
	19,4
	96,5
	5386,3±53,8

	
	Semi-desert
	21,4
	78,7
	5378,2±64,0

	
	Desert
	22,9
	59,9
	5043,4±53,3

	Autumn
	Steppe
	6,2
	36,5
	5071,6±42,2

	
	Semi-desert
	7,3
	37,3
	4232,5±35,2

	
	Desert
	8,2
	32,3
	3937,7±32,8


APPENDIX B

Issued patents

Karmaliyev R.S., Sidikhov B.M., Aituganov B.E., Usenov Zh.T., Ertleuova B.O., Gabdullin D.E. Patent for invention No. 34459. Date of registration in the State Register of Inventions of the Republic of Kazakhstan: 10.07.2020. Issued in electronic form. The invention name: "Anthelmintic feed additive". // Official Bulletin No. 27. 10.07.2020. 

https://gosreestr.kazpatent.kz/
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TECHNICAL SPECIFICATIONS AND

WORK SCHEDULE
Under agreement №_____ dated __________________2018

1. NJSC "Zhangir Khan West Kazakhstan Agrarian Technical University"

1.1 By priority: 6. Sustainable development of agro-industrial complex and safety of agricultural products.

1.2 By sub-priority: 1. Development of intensive livestock production.

1.3 On the project topic: No. AP05136002 "Development of measures to combat main helminthiases in cattle in the steppe, semi-desert and desert zones of West Kazakhstan region, depending on meteorological conditions."

1.4 The total amount of the project is 24,767,770 (twenty-four million seven hundred sixty-seven thousand seven hundred and seventy) tenge, including with a breakdown by years, for the performance of work in accordance with paragraph 3:

- for 2018 - in the amount of 8,500,000 (eight million five hundred thousand) tenge;

- for 2019 - in the amount of 8,240,840 (eight million two hundred forty thousand eight hundred and forty) tenge;

- for 2020 - in the amount of 8,026,930 (eight million twenty-six thousand nine hundred and thirty) tenge.

2. Characteristics of scientific and technical products by qualification characteristics and economic indicators

2.1 Direction of work: Applied scientific research.

2.2 Field of application: Veterinary medicine.

2.3 End result:

- for 2018: The number of registered species of helminths will be specified, of which the number of species related to biohelminths and geohelminths. The features of the epizootology of the most common helminthiases of cattle in the indicated zones of West Kazakhstan region will be studied. The seasonal and age dynamics of the invasion of cattle by the most common types of helminths in the indicated zones of West Kazakhstan region will be studied.

- for 2019: The dependence of the invasion of cattle by the most common types of helminths on the amount of precipitation in the indicated zones of West Kazakhstan region will be determined. The dynamics of the fertility of the most common types of helminths in cattle in the indicated zones of West Kazakhstan region will be determined, depending on meteorological conditions - the average amount of precipitation per year.

- for 2020: A rational scheme will be proposed for the prevention and treatment of the main helminthiasis in cattle in the conditions of West Kazakhstan region. Recommendations for the prevention of helminthiasis in cattle in the steppe, semi-desert and desert zones of West Kazakhstan region will be prepared.

2.4 Patentability: Patentable.

2.5 Scientific and technical level (novelty): The research results carried out on the project will enrich helminthological science of Kazakhstan, improve the technology of raising cattle in the region and economic development of the industry. The results of helminthological studies carried out under this project will show the features of the development of cattle helminths in the conditions of the indicated zones of West Kazakhstan region, considering meteorological conditions - amount of average annual precipitation. Based on this, rational schemes for deworming cattle with the main helminthiasis will be proposed.

2.6 The use of scientific and technical products is carried out: by the Customer and the Executor together.
2.7 Type of use of the result of scientific and (or) scientific and technical activities: Publications, recommendations, patent of the Republic of Kazakhstan for a utility model.
3. Name of work, terms of their implementation and results

	Task code, stage
	Name of work under the Agreement and the main stages of its implementation
	Deadline
	Expected result

	
	
	beginning
	end
	

	1.
	To study helminth fauna of cattle in the steppe, semi-desert and desert zones of West Kazakhstan region.
	January 2018
	until November 1, 2018
	Helminthos fauna of cattle in the steppe, semi-desert and desert zones of West Kazakhstan region will be studied.

The number of registered species of helminths will be specified, of which the number of species related to biohelminths and geohelminths.

2 articles will be published in the materials of the international conference (Russia and Germany).

	2.
	To study the distribution of the most common helminthiases of cattle in the steppe, semi-desert and desert zones of West Kazakhstan region.
	January 2018
	until November 1, 2018
	The distribution of the most common helminthiases in cattle in the steppe, semi-desert and desert zones of West Kazakhstan region will be studied.

The epizootology features of the most common helminthiases of cattle in the indicated zones of West Kazakhstan region will be studied.

There will be submitted: 1 article in the materials of the international conference (Republic of Kazakhstan), 1 article in the journal "News of NAS RK Series of agricultural sciences".

	3.
	To determine seasonal and age dynamics of the infection of cattle with the most common types of helminths in the steppe, semi-desert and desert zones of West Kazakhstan region.
	January 2018
	until November 1, 2018
	The seasonal and age dynamics of the infection of cattle by the most common types of helminths in the indicated zones of West Kazakhstan region will be determined.

1 article will be published in Kazakhstani scientific journals recommended by the Committee for Control in Education and Science of the Ministry of Education and Science of the Republic of Kazakhstan "Research, Results".

	4.
	To study the dynamics of the incidence of cattle by the most common helminthiases in the steppe, semi-desert and desert zones of West Kazakhstan region, depending on meteorological conditions - the average amount of precipitation per year.
	January 2019
	until November 1, 2019
	The dynamics of the morbidity of cattle with the most common helminthiases in the steppe, semi-desert and desert zones of West Kazakhstan region will be studied, depending on meteorological conditions - the average amount of precipitation per year.

The dependence of the invasion of cattle by the most common types of helminths on the amount of precipitation in the indicated zones of West Kazakhstan region will be determined.

1 article will be published in Kazakhstan scientific journals recommended by the Committee for Control in Education and Science of the Ministry of Education and Science of the Republic of Kazakhstan "Bulletin of Shakarim Semipalatinsk University" and 1 article in a scientific journal with the impact factor of the Russian Science Citation Index.

	5.
	To study dynamics of fertility of the most common types of cattle helminths in the steppe, semi-desert and desert zones of West Kazakhstan region, depending on meteorological conditions - the average amount of precipitation per year.
	January 2019
	until November 1, 2019
	The dynamics of the fertility of the most common types of helminths in cattle in the indicated zones of West Kazakhstan region will be determined, depending on meteorological conditions - the average amount of precipitation per year.

Articles will be published in the journals of the Russian Federation "Veterinary Medicine" and "Russian Parasitological Journal".

1 application for the grant of a patent of the Republic of Kazakhstan for a utility model will be submitted.

	6.
	To assess the effectiveness of a number of drugs from different classes of chemical compounds for the main helminthiasis of cattle in the steppe, semi-desert and desert zones of West Kazakhstan region.
	January 2020
	until November 1, 2020
	The effectiveness of a number of drugs from different classes of chemical compounds will be assessed for the main helminthiasis of cattle in the steppe, semi-desert and desert zones of West Kazakhstan region.

The most effective anthelmintics will be proposed against the main helminthiases in cattle in the conditions of the indicated zones of West Kazakhstan region.

1 article will be prepared in the journal in the Scopus database. 1 article will be published in the materials of the international conference (Austria).

	7.
	To develop a rational prophylaxis scheme for the main helminthiases in cattle, based on the data of these studies. Based on this scheme, prepare recommendations for the prevention of helminthiasis in cattle in the steppe, semi-desert and desert zones of West Kazakhstan region.
	January 2020
	until November 1, 2020
	A rational scheme of prevention for the main helminthiasis of cattle will be developed, based on the data of these studies.

A rational scheme will be proposed for the prevention and treatment of the main helminthiases in cattle in the conditions of West Kazakhstan region. A recommendation will be prepared for the prevention of helminthiasis in cattle in the steppe, semi-desert and desert zones of West Kazakhstan region.

1 article will be published in a foreign scientific journal with a non-zero impact factor and 1 monograph will be prepared.
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APPENDIX E

List of published works for 2018-2020

List of published works for 2018

Articles published in the publications recognized by the Committee for Supervision and Attestation in Education and Science of the Ministry of Education and Science of the Republic of Kazakhstan:

1 Karmaliyev R.S., Akhmedenov K.M., Sidikhov B.M., Aituganov B.E., Usenov Zh.T., Ertleuova B.O., Gabdullin D.E., Aliyev E.M. Seasonal dynamics of strongylates digestive tract of cattle in West Kazakhstan region // Research, results. - 2018 – N 2 (78) – P.56-60. (In Russ.)
http://rmebrk.kz/magazine/2021#
2 Karmaliyev R.S., Krotenkov V.P., Usenov Zh.T., Akhmedenov K.M., Sidikhov B.M., Aituganov B.E., Ertleuova B.O., Gabdullin D.E., Beketova S.Kh. Helminth infestation of digestive tract of cattle and saigas in West Kazakhstan region // News of the National Academy of Sciences of the Republic of Kazakhstan. Agrarian Science Series. - 2018 – N 5 (47) – P.35-43. (In Eng.) http://rmebrk.kz/journal/5007
Conference proceedings and abstracts published abroad:

1 Karmaliyev R.S., Sidikhov B.M., Akhmedenov K.M., Aituganov B.E., Usenov Zh.T., Ertleuova B.O., Gabdullin D.E., Satybayev B.G. Helminth fauna of cattle in West Kazakhstan region // Proceedings of the conference "Theory and practice of combating parasitic diseases." - 2018. – Issue 19. – P.196-198. (In Russ.) https://www.elibrary.ru/item.asp?id=36738773
2 Karmaliyev R.S., Sidihov B.M., Aituganov B.E. Ussenov Z.T. Yertleuova B.O. Populations of helminths in the organism of cattle and wild ruminants in the conditions of the West Kazakhstan region // 3rd International Conference on Innovations and development patterns in Technical and Natural Sciences 20th April, 2018. / Berlin, 2018 – P.56-60. (In Russ.) http://ppublishing.org/conference/43269/
Materials and abstracts of conferences of the republican level:

1 Karmaliyev R.S., Akhmedenov K.M., Sidikhov B.M., Aituganov B.E., Usenov Zh.T., Ertleuova B.O., Gabdullin D.E., Aliyev E.M. Invasion of cattle by helminths of digestive tract in different seasons of the year in West Kazakhstan region // Materials of the International Scientific and Practical Conference "Uly dala Astanasy" dedicated to the 20th anniversary of Astana "/ Semey (20-22 June 2018) – Semey, 2018. – P.267-269. (In Russ.)
http://semgu.kz/wpcontent/uploads/2016/12/%d0%a1%d0%b1%d0%be%d1%80%d0%bd%d0%b8%d0%ba-%d0%90%d1%81%d1%82%d0%b0%d0%bd%d0%b0.pdf
2 Karmaliyev R.S., Akhmedenov K.M., Sidikhov B.M., Aituganov B.E., Usenov Zh.T., Ertleuova B.O., Gabdullin D.E., Beketova S.Kh. Seasonal dynamics of moniesia in the body of cattle in West Kazakhstan region // Materials of the international scientific and practical conference "Science, education and production in the context of the fourth industrial revolution" / Karaganda (August 3-4, 2018). – Karaganda, 2018 – pp. 192-195. (In Russ.)
 https://webirbis.ksu.kz/cgi-bin/irbis64r_12/cgiirbis_64.exe
List of published works for 2019

Articles published in the far abroad:

1 Karmaliyev R.S., Ussenov Z.T., Sidikhov B.M., Aituganov B.E., Yertleuova B.O., Gabdullin D.E. Helminthofauna of the digestive tract of cattle and saiga in West Kazakhstan // International Journal of Engineering and Advanced Technology (IJEAT) – 2019 – V. 9, Issue 1. – October. – P.2600-2604. – процентиль по Cite Score в базе Scopus – 5. (In Eng.)
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= THE LEVEL OF HELMINTHS INVASION
OF DIGESTIVE TRACT OF CATTLE AND SAIGAS
- IN WEST KAZAKHSTAN REGION

&

== Abstract. Helminh funa commonacssa cale snd ssgas was o n West Kazabtanrgion The esls

= ofhlmithoovoscopic rescarche of il excremets by Flcbor have shown hat catle 2 s 1 noied

] with Trichtongylda il (Suongylat subordr) strongylidsof digestiv rc rm Neastodies, Osertgi.
Cooperia, Haconchus, Tchosrongyis, Mrsallgi sens, s b with Monieria gems cotod.

ES) g ac steonyoides a csrved st ctleand g n Wi, mvsion exemivencsof sl o
e, ad hepek ofmvasion s o sumne perod. Thas,anmals g th whole yer i ffested i digostive
e Sungyloide nvsiscnssdecreass with a of animal. Contact of sigas snd catle s pastursbe errorcs
ing 1 th commonncs of bl compossion. Sagas ae sl ank 4nd comsint e of hemiths
nvasion for domestic ruminants n Wost Kasakbsan region. Therclre, when planning stk prophylactc
sctions sgsost helminboss i ncsaay 0 consider this ackr,
ey words: cue, ssigas, hlminthoscs, vasion xicrsvenes, sl and s dynaics, West Kazakhstan
reion.

Introduction. Catlebreeding in West Kazakbtan region s on of the leading branches of ivestock
production. However, extcnsive cconomic damage s caused (0 it by helminthic discases The daa on
Speciic composiion of helminths, cpizoatology, scasonal and age dynamics in diflret regions is
cessary for the development of fight measures againt calle helminthoscs. K I Skryabin has for the
st ime conducted esearches o studying of helminth fauna of cale n the terory of Kazakitan. (1]
H and his students organized over 30 helminthologicalexpoditions which have collected the big matcrial
Charactrizing spcific composition of catle elminths. New data on catle hlminths fauna in Kazakbstan
was abtained by G.. Dikov, cc. [2]. Cale helminth fauna in Kazakhstan was studicd by K1 Skryabin,
RS, Schultz 1], SN. Bocv.ct. 3, E.. Pyadko 4], B.M. Shonaw [5}, KA. Exbolatov (6], V.S. Perov
[7], MZh. Sulcymenov (8], V-T. Ramazanov (9] and others. 35 types of helminths from rematode,
ccstode and nematode clascs were egisteredat cale i the terrory of West Kazakhstan. Fo last years,
Specific composiion of catle hlminths could undergo considerably changes owing 1 various faclors
One of such fctors is wild animas lvng i the eritoy of West Kazakhstan egion. The mast numerous
of them are saigas.
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FEJBMHHTO®AYHA KPYIHOTO POTATOO CKOTA
B 3ATIATHO-KA3AXCTAHCKOI OBJACTH

Kapsaauee P.C., Cuduxos .M., Axsedenos K.M., Aimyzanos B.E.,

Veenoe .., Epmaeyosa 5.0., Iaboyanun LE., CamwGacs B.T.

HAO Ganazo — Kasaxcancnit arpapHo — TEXHHYECKH YHBepCHTET
. Kanrnp xana» (karmalyev@mail.ru)

e, JI7A TOBMLGHNA MPOTYKTUBHOCTH KYTHOTO POTAToro. CKoTa
HeoBXomMa GOpLGA C TGIBMUHTOIaMI, KOTOPHiE LIPOKO PACTPOCTPAHCHEI Ha
reppuopin PecnyGauiin Ka3axcrait i HAHOCT Gonbuioil IKOHOMIHCCKHii yiiep

1.

OcytiecTnere Mep GOphGH ¢ TETPMHITAMS BOSMOXHO THUIL TP SHAHIN
~KpacBIX 0CoGeRHOCTeH GHOIOTHH 1 AMU30OTONOTHH JaCoNesamli, MATHOCTHRN
NPABHILHOTO BLIBOPA AHTTENLNHHTIKOS [2].

Coraacto  (uAKo-reorpagiticckomy  palioHHpOBAHMIO N TPUPOLHOI

somanmoctn Teppitopuu  Kasaxerama »  3anamio-Kasaxcrancrofi o6nacti
BBUIETAIOT TP MPHPOAMBIE 3OHH: CTENEYIO, TOMYMYCTAINKYIO N TYCTHIAYIO. TIpi
JTOM 3 OCHOBY TAKOTO ZERCHIL NPHHATH PAGOTH MSBCCTHMIX KASGXCTHCKIX M

sapyGesctiix yuensix [1]. Kakias oma OTIMMGETCH CBOMM KINMATHSCCKHMH
OCOBCHHOCTAMI, fTO HCCOMHGHHO MOAET OTPATMTHCA Ha SIM3OOTHSECKON
OGCTAHOBKE 110 FeTLMHHTO3aM.

Llerms aueil pAGOTEL MIYUNTL FEMBMHHTOMaYHY KPYIHOTO POTATOro CKOTA
Sanamio-KasaxcTanckoll OBIMCTH C YHETOM SOHQIBHEIX OcOBeHHoCTEll ce
GOPMHPOBANIA H KOIMUECTBCHRHX mOKasaTeneli WABasupopauHocT. PaGory
BHNOTHATH B pantKax Npoekra AP0S136002 rpaTosOro GuHaHcHpOBaIS.

Marepuassi_#_werozu, TelbMHHTOgayHy KPYIHOTO POTaToro ckora B

3anamio-KasaxcTaHCKOli OBIGCTH MIYHATH B PASTHHBIX IPHONO-KTIMATHHECKIX
3oMax: CTemHoli, NOTYNYCTHHKOH H NyCTHHOH. JUIX ONPACTCHMS BAZOBOTO
COCTABA TETBMHNTOB KPYTHOFO POTATOrO CKOTA MPHMEHAIH NETOR HETOTHOTO it
HOTHOTO TETEMHHTOOHYECKOrD BCKPHITH OpraHOB KpYITHOFO POraroro ckora [4]
BokpuiTite npoBOIA Ha yOOMHAIX NYHKTAX B TPEX YKasamHbix SoHax 3anaio-
KasaxcTacoll 001acTH.
JIiA MOTHOTO  CGOpa  TMLMIUHTOB, MPOBOMIN TETSMHNTONOTHTECKOS
T0BaHHE MPCIDKEAYIKOB, CHIUYTA, KHUIEHHHKA, NPCHXIMATOSHLIX OPFAHOB i
cepmia. COXCPKIMOG CHNYTA H KHIIGSHHKS HPOMBIBATH pasa, ocaio
BB B MCLIOUKH 13 MEBHHAHONO ra5a. MElIOUKI JABA3IBANI it MONOCKANH B
Bofe A0 TOMHOro NPEKPAUCHHA OTICICHNA MYTH. 33TeM, NMpOCMATPHBATH
colepKHMOE HaCTAMH C MOMOWO Aymsi B wamke [lerpu, nenamn shiGopky
FeLMHHTOR KHCTONKOH 1T IPeNapOBaILHOf MO
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NONYNSLMN FENBMUHTOB B OPTAHUSME
KPYNHOFO POFATOrO CKOTA B YC/IOBMSIX
BANAHO-KAZAXCTAHCKO# OBJIACTU

Bueaene

AN YA TIEHIR pOAYITHEIOCTH KpYTHOTO POFITOTO CKOTA HeOGXONINA
2 pexTITIIAA GOpHG < EARIITOIANI, KOTOPHE WHPOKO PACTPOCTPAHENH
a reppTOpyn Pecy G KASaxerar 1 Hasocar GoAsmION oKonoMIecK it
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AHHOTANNS: N0 ZAHHEIM HAIINX HCCTENOBARFH B 3aaiEo-
Ka3axcTanckofi OGMACTH MAKCHMATSHAS IUTOZOBHTOCTS CaMOK N.
spathiger IpOSTBIAETCS B BeCeHHMI NIePHOL.

JKapKoe IeTo CHEDKaeT IIOOBHTOCTS camok N. spathiger.
BHCOKAY HHTEHCHBHOCTS MHBASHH H JOCTIKEHHE IOTOBO3PETIOf
cramm N. spathiger OCeHbIO IPHBETH K MAKCHMATHHOMY KOTHYeCT-
BY BBUISTEHHBIX MI caMKaMi. KOTHYeCTEO e SHI, BBUIETEHHBIX
caxamu N. spathiger B CYTKE, He YBeIIOCH.

Vmenbimenne siinenpoxykuan N. spathiger oTmeuamm 3uMoi,
70 0GYCIOBTERO HI3KOH TeMIePATYPOf BOIAYXA.

KlioueBbie C10BA: KYIHBI POTATSI CKOT, HEMATOZHTPOS,
IUIONOBHTOCTS,  MeTEOPOIOTHMECKHe  YCIOBHL,  3AmaiEo-
Ka3axcTancKast oG7acTs.

Abstract: according to our research in the West Kazakhstan
region, the maximum fecundity of N. shathiger females is manifested
in spring. Hot summers reduce the fecundity of N. shathiger females.
The high intensity of invasion and the achievement of mature stage
by N. shathiger in autumn resulted in the maximum number of eggs
released by females. The number of eggs released by N. shathiger
females per day did not increase. Due to low air temperature the re-
duced egg production of N. shathiger was noted in winter.

Key words: cattle, nematodirus; fecundity; meteorological
conditions; West Kazakhstan region.

TeIBMIHTO35! KPYITHOTO POFATOTO CKOTA MIHPOKO PACTIPOCTPA-
HeHEL Ha TeppHTOpIH Pecrrybmin KasaxcTai H HAHOCKT GOMBIIOf
KOHOMITeCKIH YIIepo.
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Epizootic Monitoring for Helminthoses in Cattle in the West Region
of Kazakhstan
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"Non-commercial Joint-Stock Company, Zhangir Khan West Kazakbstan Agrarian-Technical University, Uralsk,
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Abstract | The research was aimed at determining the epizootology of main helminthiases in catte in the steppe, semi-
desert, and desert zones of the West Kazakhstan region in various seasons in various age groups. Cattle infestation
ith elminths was determined using the Fillebornis method. Thelazia were washed from the conjunctival sac with
asolution of boric acid. To detect the cysts of larval cstodiases,parenchymatous organs were examined. In the West
segion of Kazakhstan, the extensity of catle infstation with main types of helminths was s follows; Moniezia expansa.
(14.2 %), Echinococcus granulosus (irvac, 35.8%), Nematodirus spp. (35%), Ostertagia spp. (60.5%), Cooperia spp.
(55.1%), Haemonchus spp. (22.4%) Trichostrongylus spp. (22.6%), and Thelazia thodesi (35.8%). The seasonal and age.
dynamics of cattle inestation with helvinths s sgnificantly afecting their prevalence in this region. The maximum
infestation of the animals ith Moniezia, digestive tract Strongylata, and Thelazia was observed in the summer and
the autumn seasons, while the minimum infestation was in the winter and the spring seasons. Moniezia Strongylata.
Cattle in the West Kazakhstan region are infested with Moniezia, Echinococcus, Strongylata of the digestive tract and.
Telazia. These helminthiases have seasonal and age-related dynamics of invasion. Our results describe a comparative:
analysis for catle nfestation with the common types of helvinths in the steppe,semi-cdesert, and desert zones o the.
‘West region of Kazakhstan with consideration for the season and age dynamics of animals'infestation with helminths
in these zones.

Keywords | The West region of Kazakhstan, Steppe, Semi-deset, Desert zones, Catle, Helminths, Infestation rate
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Distrit of Kazakhstan in 1929 (Skryabin, 1937). In the
southern districts of the West region of Kazakhstan,

INTRODUCTION

n the teritory
feant

(e bembie s wkomesd
of the Republic of Kazakhstan causing s
economic losses (Karmaliyey, 2011,

In cattle in the West region of Kazakhstan, the main
epizootic importance s related to helminthoses of
the cestode and nematode classes (Karmaliyey, 2011).
Cestodes include Monieziases; the pathogen is Moniezia
expansa. M. expansa was found in cattle in the Ural

the prevalence of sheep infestation with M. expansy
Moniezia was ranged between 4-25 % (Yerbolatov et L,
1988).

Cattle Monieziass is widely spread and occurs in the.
ase with severe clinical course
and mortality for young animals (Kuznetsoy, 1958).
Kuznetsov et al. (1958) reported that _corelation
between the age of the animals and 1
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CPABHUTEJ/IbHAS! OLIEHKA AHTUTESIbBMUHTHOM
SODEKTUBHOCTU PSA NPEMNAPATOB NPU
'OCHOBHbIX FEJIbMUHTO3AX KPYMHOIro
POrATOrO CKOTA B PASHbLIX MPUPOAHbIX
30HAX 3AMAHO-KA3AXCTAHCKOW OBJIACTH

Beeaenne

TeARMHHTOSH KPYIIHOTO POTATOTO CKOTA MHPOKO PACTPOCTPAHEHH Ha TEPPHTO-
‘prn Pecrry6aikn KasaxcTan i HanOCST GOALION SKOROMIECKITH yIiep6'. Cpean
IIapaIMTAPHAIX GOAC3HEM KPYIHOTO POFATOTO CKOTa HAHG0ACE IIHPOKO PACIIPOCTPa-
"HCHHAIMH SBASIOTCS MORMEHO3 H CTPOHIHASITO3H! IHIEBapHTEAHOTO TPaKTa. Cio-
espemenHoe  3$$EKTHBHOE NPOBEACHHE ACeGHO-IPOPHAAKTHYECKIX MEpOPHS-
“THI 110 GOpsGe ¢ 1apaSHTapHMIH GOACSHSMI CTIOCOBCTEYCT COXPAEHHIO TIOrOAOES!
KHBOTHELX H HOBHIIICHIIO HX IPOAYKTHEHOCTH. CpeAH HHE3HI Y KPYIIHOTO POraTo-
FO CKOTa BeCkMA YCTO BCTPEUAIOTCA CHEMANRHE (ACCONNATHRAE) N1APAIMTIPHEE
GoAC3HH, BLISBAHHEI OAHOBPEMEHHO HEMATOAGMIH H ecToAaMIH. BesycAOBHO, AaH-
AR aKT HEOGXOAMO YUHTHEATS, IpH BHGOPE CPEACTS AAS X AcUeHIS. AAK GOpS-
651 C 1apasHTapHAIMH GOACTHSIMH IPRAAOKEHO MHOTO OTeUQCTEeHHEX H HMIIOPTHLX
Ipenaparon. CpeaM 3aCAYKHBIONIX BHIMAHHS CACAYET OTMTHTS IPENApATE! H3
KAGCCa GeHIHMHARI0AOB ~ 2AGeHATI0A 1 GeHGRHARI0N, HBCPMEKTHHOB — HECPMEK,
GafiMeK, aBepCEKT, CAAMIMAZHHANAR — EHACAA H KAOIAHTEA”.

anaano-Kasaxcranckas o6A3CTs 3auINAET CeRepo-3anaAHyio acrs Pecrry Gt
Kasaxcran. B eCTeCTBeHHOHCTOPHUECKOM OTHOMICHIH ACAITCS Ha ABE HEpaBHLIe 1 He
‘CXOHHI 10 peAbeqy, Te0AOTHHECKOMY CTPORHHIO H JHSHKO-TeOTPAGHIECKIM YCAOBH-
4 YACTH: CenepHYI0 H K0KIYI0. B IIpeARAZX 0GAACTH C CeBepa Ha 10T BHACARCTCS TpH
pHPOAHLIE 30K (CTeIHAS, HOAYTYCTHHHAS Iy CTRIHAS) .

TleAs HAIIIHX HCCACAOBAHHA IPOBECTH CPABHHTEAHYIO OIICHKY AHTHICARMHRTHOR
3EKTHBHOCTH PSAA MENAPATOR H3 PASHAIX XHMIUCCKILX TPy DK MOHHE3HO3E

 Kapuasses P.C, u p. // Acrpaxancsa secrm sxororieckoro ofpasosasus. - Acrpacai,
2019232 (50).- C. 230-237.

* Apsuon VLA, Asure: apu nmp M, 2009 406 c.

? Merpenxo A.3, AnK.A., Acbeno TLB.// Tlpupora Ypaaseroit ofnacrn ce oxpara.— Ypasser:
Awaror, 1991-T.1- 149c.
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APPENDIX G
Recommendations and monograph prepared as the project result 

Karmaliyev R.S., Sidikhov B.M., Aituganov B.E., Usenov Zh.T., Ertleuova B.O. Gabdullin D.E. Methodological recommendations for the prevention of the main helminthiasis of cattle in West Kazakhstan region. - Uralsk: Zhangir Khan West Kazakhstan Agrarian Technical University, 2020 .-- 24 p.
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onpexeacin awTTCHMMITION dexTipnocTn Amfenasora yaipa 10% nopourka,
Hncpuea micxumonnoro 1 % pacruopa, Kaosana wbexuuonroro 5% pactopa 1
OTANLMOCTAD-TETS DI MOWMEMOIE, CTPOMNETATOSX IIEBAPITEILIOND TPAKTA
e Banano-Kasaxcraneo o1acru 3 secenmui nepuox

M, mikenoanscannecs, pyxosomirens. k/x Kainay Aficwe K.Y., pysosoairens
fpoexta . PO Kapwanwes P.C., wenomuirenn . P& Cuaoixon B.M. # ws.u. Yeeron
JKCT. mpovert onpeseciie ATTCTAMITHON ppEKTURKOCTH IPENGPATOB TP MOHICIOSE,
CTPONMUIRTONX IMIUCHITEIHOND TPAKTA W TEIMO% KPYIHOTO POTATOr0 GKOTa 38
Becei nepio: (anper-vai). Ve e 0maius nposozH  pawkax peanrarum loronopa No
302 or 29 wapra 2018 Fox H BHINOTHEHHE MY IHO-HCCTCAORTEALCKIX paboT ¢ Kosreron
hayin MOH PK o tewe MPH APOSI36002 «PaipaGorsa Mep GOpuG ¢ ocuommuxn
FETEMITOSaNH KPYIIOTO POATORO GXOT B CTemHof, HOIYIYCTIHHON W NYCTRINON 3012
amaano-KaaxeTaiicoll  06CTH B JANCHMOCTH 0T _ MCTEOPOTOTINECKIN _YCAORM.
Heeneaosae aTrenAwIITHON AeKTHRHOCTH TPEIADITOR POBOILIH B NCPHOA ¢ 29 npeas
1o 23 wan 2020 roma & K OKaitaays Unnrupaayckoro pafiona Janano-Kasaxerancroit
ofmCTIt A S0 TEMTAX NEPIOO FOXA BHIACA, CIONTAHO. MAKISNPOINLIX. MORAESONN,
CTPONIUIATONI THULCBAPITESIOT0 TPAKTA 1 TERESHANH. VHBPORINOCTS KNBOTHA
GUPEAETATH TETATITOOBOGKOIINCCKINI  HCCACAORIARMI ekl 10 BIOAGOPHY 1
FETIAMITOCKONAYCCKINH  NCCIGAORIINI  CNMBOB 13 KONHOHKTHBAIIIORD _ MeLIKa.
HisasupoBeIex AIBOTHEX AN B S CpyN 0 10 T070B B K0 MO mpiHnY
nT0roR W MeTITH NGpKHpoROHHHN cipees KNBOTHHN nEpuoll nOTOMmTHOR TPy
sasasaan AmGemswion yatpa 10% nopouwox B aose 075 r10 Kkr wacew Tem (wT)
IPYRTIOAN METOTON ¢ KopoN, TeATa mTOpoil rpyfn onywa Hacpuex Wibexuoi
1% pacrsop, n 703 1 M1/S0 KE T, piyTDUMMIICHNO © COGTIOICHICN MPABILY SCerTINI.
Tensraw Tperset rpynms meozua Kiosan mrLeronusi 5% pactsop » A0se 0,5 w10 kr
AT, TOAKOAMO © cOBOAENIEM NpABAY acemTiKH. TEMTIN GETHEPTO TPYIN HasNAvATn
OframvocTap-reat. b 20% 0.8-1 71 B KOFMOHKTHBUTIAH NEIIOK. MOTOTUAX KDYIHOF
POTOro CKOTA MATOI FPYTITN MpENApATH e 1oAY  cyskiun KomTpone. Tloce mneseis
TpESPATOB § MOTOMMTHIIX AIBOTILEX. INKIKAX KIMHECKIX MSNCHCHNH He NAGTOTAM.
ipeKTuBnocT, NpeNAAIOR YuNTHRN tepes 14 el noGIC ACTEIAMMIBAL 1O
PESYALTATAN TCAMIITOOBOCKOMINCCKIX NECHEAOBUNMH GEKATHIL 1 TCTEMITORKOINCCKIX

o pesyanaraw neenezomail B nepeoii rpYIIe AHBOTHL, HOTYHBIIX AIGENII0N
10% 5 a0% 75 wrlie no selleTayiomeny seuecrsy (IB), skcrencyphexmumocrs (9)
npenapara npu Monsewtose cocramia 90,0%, witencxdexruaocrs (H3) - 95.5%, npa
CpoHIIKTO3X THLIESIPHTCTLHORD TPaKTa XpBEKTIBHOCTS Npenapara cocTanuaa 100%, a npi
rexamose - 0%, (1361, 1),

Bo sTopoli rpytie ANBOTHA, HonyHBY ssepuer 1% B jose 02 wrfkr o JIB,
SpeKTHBHOCT,  NPCNAPATA TP MOWMEMO3e CocTABAIA 0%, TP _CTDOMTWINTONX
esapuTeHOTD TpaKTa 3 coctanuna 90%, 13 - 96,5%, a nph Tenwsuose ) coeramue
80%, 13 - 94.6%.

B rpemeil rpynne o, nonywsun Kiosan 5%  jose 25 wrikr no JIB,
adpbexTaHOCTS  NPONApATA NP MOWMEMM03C cCOCTABWIA 0%, MDA CTPOMMIIATOSIX
uchapwTEnKHOT0 TpaKTa 37 cocramiaa 80%, M - 93,7%, a npu Teaxsiose ppexmocTs
mpenapara cocramna 0%
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10 HepueKTIY ) eKTHAIOCTL IPETAPATa P NOIIE3HOLE i CTPONTAATOY
mEBpITE LoD TPRKTA coeTan 0%, 3 npn TeTIoe 9 npemapaTa cocrana 0%, 1

-98.2%

ofransmocrap-res s 0% 2.5 Mo/l

e HUBOTHLR KONTPOLHOI FpYIIE 13 MPOTAAEII BECTO ONATE G HIBpORAIEE
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onpexcacus awrenmuToN dexrunnoctn AmGensasora yavpa 10% nopoua,
Hepyexa mnexumonnioro 1 % pacraopa, Kaosana mnexiumonioro % pactsopa n
OQTATMOCTAD-TEIH D MOWNEINOE, CTPORNLIATONY MNERIPTEILIOND TPAKTA
Teasmoe e B oy erbmoi Jone Sanaamo-Kusaxcranciol 06T 5a necemmii
nepuon

Mis, nikenozmmeauce, pysonoTe K cAlbiekess Kycaunon E. pysosomters
npocra sn. PO Kapwautnen P.C. werounree k. PO Ciuaaon BM. i . Voeion
T apovestn onpeseicruie AmTeTMITION Xp)ERTHBIOCTI TPETAPITOD TP NOWICHOSE,
CIPOMIIIAION WHUGHPHTALHOO TPUKTA . TEMHOS KPYIHOTO. POTETOT croTa 31
Beccml o (@npei-all). HEe/E ORI IpOBOATI B AKX peatiaii J0rosopa Ne
302 or 29 wapra 2018 roz o muOICHKE HayHO-HecEAONTEBCRX AT ¢ Koxeron
wayxn MOH PK o rewe MPH APOSIS6002 «Paopaorsa wep Gopubet ¢ ociommuun
FeTBMIITOLAMH KPYTIHOTO POFATOTO CKOTA B CTEHO, MOAYTYCTHIHON 1 yCTatHOl 20W.
anano-Kasaxeranckofl oGIacTi b JaBICHMOCTI OF _ NeTcopotommecki  ycrobih.
Vce e onaiie QHTe IO Xp)eXTHIIOCTH TPSTAPATOR TPOROATH B TEPHOL ¢ 29 ATPETA
11023 waa 2020 roza b wx «Aliexerny Axankeoro paona Sanuio-Kiaxcranekol 06racri
W S0 TEITIX MEpIOTo MOt BMMACK,  CHOWTANAO  WAPAMPOMNIEY  NORAESI,
CrponntmTaNN ChapiTE oo TpaKTa W TestnaN. HAbapooasoeT AHOOTHLE
OPEACTAI CTIAVIITOODOGKOTHSEEKIN HESACSONIANI oK O DIOTICTOPHY 1
FCTEAMITOCKOMICCRIN  CCACIOBUIIN G0 ) KOMMONKTHBLILIOND  MeIIKa.
Homawposaui BT PUvIEHIN Ha S FpyIR 0 10 F0s0n b KoM 10 mpTY
W08 NETAIN NapKHpOROHHIN. crpeci. KuboTHu neppoli nOZOTHO TPy
sazanam AmGensason yavipa 10% nopowox b zove 0.75 110 Kr Nacea Tens ()
pymnosss etosow ¢ xopow. Terrma sTopoil. rpy oy Hocper: isexiuiouil
15 pacraop. » ose | Na/50 KT \LT. BHYTDANBINEANO ¢ COGOACHAEH TPADIR K.
Tenrrau persei rpyust svoau Kncaau wnexusomt 5% pactoop b 2o 0.5 wa/l0 xr
3.1 IOIKORHD © COBOAEHNEN mpabin e TETAT ETOCPTOR PYIIIA eI
Olraoctap-rens » 20 081 N b KomMORKTHBTLH MetoK. MOIOAK PYIIOID
POraTOro cKoTa HATOR TpYTIS HpCrapaTH! N oy  Cyun Kowrposc. Tlocne svencina
ICTAPATOR ¥ TOIONHTABIX ANBOTIAX. WHKRKRX. KUAISCORA. WNCHERI HO HAOOTL.
Dlertinocn. npenaparon yTHRI epes 14 Ci MOCIe. AT 10
B R S e ——

Tl pesyraras scaexonauit o nepooit YIS HABOTHAN, O QABEHASO
5 0% 7.5 wrlkr 10 /1B, SRCKTUBIOST! MPEGPITA NPH NOWKEIHO%e i CTPONTITSTOSEX
mensprenoro TpacTa coctama 1000, (1461, 1)

Bo sropoit rpymme aomomiax, nonywmu Hsepyex 1% b a0s¢ 02 Nr/er 10 JI8,
JbperTumioctt. npenapara npi MomMCHIIG cocramia 0%, TP CTPOTIINTOSAX
esapaTenoro TpaKTa — 100%, 8 I TeAAIHOE SKcrenEHppexTIBIOCTS (3) MpemapaT
cocraniza 90%, mirencaippextumioss (10) - 97.6%

B tpermeit rpynne o, nonymm Kot $% b 00 2,5 wike 1o JI8,
peKTHOCT, NpeIT i MOWNENOIE COCTABLTA 0%, 4 NpH CTPONTWISTOSEX
eapuTenoro TpakTa 57 coctanua 0%, a 1 - 96.4%

B erneprof (pye MBOTHY, ORI OBTATOSTAp-TE 5 10% 2.5 Wi/l
0 BGPNEKTINY S EKTHIIIOCTS IDETSPATa I NOWHCHHODE H CTPONTWIKTOREX
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Autresusmimias Spextamnocts axbenona 10%, macpmera 1%, Kiowa 5% i
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ipereaenns airrreaumrTION SppexTubiocTn AaLGetom yavTpa 10% nopowa,
Hepwexa winexumonnoro 1 % pactsopa, Kiosana wisesuonnoro 5% pacruopa
OTATLMOCTAD-TENS 1DI MOWIEIHOE, CTPONNLINTONY IMNEBAPHTEILOTD TRIKTA 1
enmose et B nyersmon sone Janaumo-Kasacranewoli obraci s wecemmii
nepuox

Mss, neroamcasness, pysosozirer i «Hypy Jhocen6iena K., pyrosomiress
npoexta . P Kapuanen P.C., ncnomresn k.. P& Cuauxon BM. i i Yeenon
KT, UpOBENH  CTTMNTIOMIO KHOTHNN UM ONPCCIENI  QHITCTAWNTHON
HEXTUBIOCTH NPNAPITOD TP NOWHESHOR, CTPONTIIATOSAX IMHIICSAPHTETLHOND TPAKT
eI KYIHOTO. POFITORD CKOTA 3 necenii nepoA. (anpeni-wal). Heeenonans
ponoe » pavkax peamsauwnn Jlorosopa No 302 ot 29 wapra 2018 roma wa wemOTeNHe
Hayawo-necneaonarencin pabot  Konreron wayin MOH PK o tese HPH APOS136002
«Pa3paBoTia Mep GOPLGH © OCHORHLINH FETAIRITORANH KPYTIHOTO POrATOTo CKOTA B Cremiol,
nonynycramoli 1 nycTamof omax Sananio-KasaxCTanckoli 0GIACTH b SABACHNOSTH OF
NeTeopororecki yeaouiiy. HceaeI0nane QMITCTMIKTHON SBYCKTHRHOCTI MpenapaTon
npoRoLI B nepioa ¢ 29 anper o 23 was 2020 roza n K/ «Hyp JKTATANCKOT paliona
amaapio-Kasaxcranckofl 001acrit 6y S0 TETATEX NEPIOTO  OIM BAINAC,  CHONTAIHO
VIHBEWDORANHAIY. NOHIESHRNY,  CTPONTWINTANH IMIICKIPHTCIBHOT TPAKTA 1 TCIESON.
FIHampoBIOETS KUBOTHLX OIPEICIATH FETRMHNTOOBOCKOMINECKIIMII NECIEAORIIAN
okamil 10 DIOVIEOOPHY H FEALMMKTOCKOUMNECKINM _ HCCIEAORIINANN _CBIBOR 13
~KOBIONKTHBATLHOTO Metka. VUBEHPORIIEDN UBOTHX PISASTIT 13 S TPy 10 10 ro108
B K10/l o MPHIILITY AULIOTOR 1 MTWTI NAPKAPORONHNM cupeew. IKHBOTHLIN. TEpBO
nozonsmON rpymn Faasn AhGeniason yauTpa 10% nopowox s zose 0,75 1/10 Kr Maces
Ten (W) TpYTINOMAN MeTOAON © Kopwox. TenTa Bropoli Fpymm moTyu Macpuek
oM 1% pactaop, o A0t | A/ S0 Kr M1 YTPRMBIIIENO ¢ CODTOAEHHEM HPABIT
acenmicn, Teaarax Tpersall TPy B0 K0 MTLCKIONNS % PACTBOP B A0%e 0,5
A/10 KF AT, HOIKOANO ¢ COBMOICIHEN AR acenTuki. TEITaM eTBeprON TPy
s OframocTap-res » A0 0.8-1 AL B KoWHOKTH VewoK. Motk
KPYITHOTO POFaToro CKOTA ATl TPyt IPCTBPATH HE TORYHA1 W CAYXIA KOKTpOTEN. TlocTe
BRCCHIA PEIIAPATOR Y TOIOMHTHLX AMBOTHNX MKIKAY KIMNHOECKI HSNCHCHML HC
HAGTIOTATH. CITIBIIOCTS NPEIIAPATON VAT Uepes 14 NCH HOCAE JErENMITIILI
110 Py TATAM FeLMINTOOROCKOHIGSKIT HECACOBIH KA I FETEAMITTOCKOTHICCKI.
HEEAEA0RINI CHAIBOR 13 KOIONKTHBATHORD NeIKA

Tlo pesynyraTast neciesonaiil b nepuol TPy FUBOTHA, HORYMBIX L16eHAI0T
5 20% 7.5 wrlkr o JUB. GeKTHMIOCT: NPCNIPATA TP MOHEIOIE 1 CTPOMIIATOSSX.
UCRApITELHOrD TPAKTA cocTamTa 100,0%, (7oA. 1)

Bo atopoll rpymne smsoinx, noryswsuunx Haepex 1% s o5 02 wo/kr o JIB,
MpeKTImIOCTI  MpenapITA TPH AOWIEUOMe COCTABAY 0%, N CTPOMTIIATOSAX.
meRApITELHOr0 TPAKTE N TeO% SbesTHRHOCTS npenpETa cocrana 100%.

B tpersell rpynne Fusotiax, onysmsumx Kiosan 3% 5 zose 25 urlkr no JIB.
S EKTHBIOCTL TCMBPATa pit NOWHSAOE i TEAANOIE COCTARTA 0%, & IPH CTPOHTINTOSSX.
numesapirTeHoro TpaKTa SdderisuoCTs MperapaTa cocramiza 100%.

B terneproll fyNNe AUBOTHLIX, TOTY B O TATENOCTp-res B 105 2.5 M/l 11
110 HBepueKTIIY, 2 CKTIRIOCTS IPEIAPATa I MOHKEMOSE H CTPONTHINTONX
HIEBApITEALIIOFO TPAKTA CoCTABILRA 0%, 4 npe Teksuose - 100%.

‘B HUBOTHHC KOWTPOALNOI FPYIIE 13 HpOTSACHIH BEETO ONSITa GHLIH MBEMPOBAIH
NONMEIMH, CTPONFIATANH THLIGAADIFTE O THKTA 1 TEARSMA
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APPENDIX H 

Research reports
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onpexeacnnn amreaMTION KpdexTusHocTH AmbGentaiona yakipa 10% nopomka,
Haepvera mmexmnonnoro 1 % pacrsopa, Kxosana wiexunonnoro 5% pactnopa n
OQTATLMOCTAD-TEIN IpU_ MORNESHOE, CIPOIWINTONN TIEBAPHTETLOTO TpAKTA 1
TeTsIHONE e B cremioil sone amano-K asaxerancxoi ofascru 33 e nepuo

M, mokerommeanintecs, pyxonozures w/x «Enex» Kabnen Cavar., pykosomrer
mpoexta znn. P& Kapuanwes P.C., nenomiren k. PO Cruxon BM. 1 s, Yeenon
KT, NpOBEIN  XCTCTAMINTHSAINO ANBOTHNX 1A OMpOICICHINA  GHTTCTsmON
BEXTIMOCTN MPCTIAATOD P NOHHERIOAE, CTONFIATORX MTHUIEKAPITC THORD TPAKTa 1
TEAIMOLE KPYIIHOFO POTaTOrD CKOTa 4 ATyl nepuoa (o). Mecenonam mponoxuin
paxkax_ peammamnr florosopa N 302 or 29 wapra 2018 roza ma mmomEHNC. Rayio-
HecreTomaTebeianx paor ¢ Kowwrerow waykn MOH PK no tewe WPH APOSI36002
«Pa3paBOTK: MEp GOPIGHI ¢ OCHOBHMI FEEMIHTO3AMI KPYTTHOTO POrATOro cxoTa n ol
ToRYnYCTHIHOR W nyCTRMHON somaX Sanamo-KawXCTanekoft o5TcTH b samncvocTH 07
NeTeopoorcci. yetoui. Hecaeaoname arTreasiutTHON SberuanocH npernapaton
TposoLe B epio ¢ | 1o 27 wiows 2020 roa » kx «EnGei Bypameroro patons Jamao-
Kasaxcrancioit o6Aaer na S0 TEMATAX TIEpBOTO 01 BHIIACA, CHONTANHO WNBASHPOBAHHAX
MOHHEIIANM, CTPONIVLARTAMI TWIEBAPITELHOTO TPAKTA  TenfsmAMH. Hubasmponamnocrs
RHBOTHNX  OMPEACTAI  [CTHHHTOOBOCKONMICERIN  CCICTORIANH  Gexamil 10
DIOTICGOPHY W FETMINTOCKOIICCKINH HCCIEIOBHIIINI GALIBOB 1S KOHHIOHKTHBATHHOTG
Neua. HNBISHPORINNAX AMSOTHHX paVETILTH Wa 5 rpymn o 10 oron b Kaxioft no
TPHHLINY SHETOTOR W MCTH MIpKIHPOROTHEN crpeen. KHBOTITHM TephO mozomkIHOI
TPy atamaTn AmGeniason yisTpa 10% nopoma & Ao 0,75 /10 K waces Tera (v.r)
FPYIIMOBN NET010M ¢ KopwOw. Te;ATa BTOpOR rpys oy Vcpsex irsexunommu |
% pacraop, n o5 | s/ SO K NT. BYTPHMMLIENHO ¢ COBTIOTERHEN MpamI AcerTTHH
Tenstav Tperseil rpymnn smozim Kiosan withexiuiomnsit 5% pactsop b aone 0.5 /10 xr-
M. HOIKORHO ¢ CoBmozcHHEN mpamkt acerran. Tearav SCTHCPTOR rpymms M
Odramvocrap-rems n ose 0.8-1 wi s KomoRKTHRATHL NewoK. MonowaK Kpymoro
POFATOrO CKOT MATOI TPy ApenapaTSt e MonyA 1 ey KomTpOey. Tocre ety
TPEIpaTon ¥ TOTOMITHIX AWBOTHAIX AUKAKIDX KINHIIECKIX WINeneri ne nabozu
SippextunnocTs. mpenaparon yumimATH wepes 14 anell moctc Aeremmmmma 1o
[DESYTBTATN FEBMITHTOOROCKOIINCEKX. HCCAEA0RNHIE GeKaTIl 1 remMIMTOCKoMICeKI.
TS ———

Tlo pesymuraras: wecexomamat » crenofi Jome u x «EnGexy Bypmesoro pafona s
TepBOf rpymInc mOTHAX, Moy axGen w01 10 % B 10% 7,5 MK 10 AccTByIOmENY
seiecray (IB), oKcrencodexrusnocrs (33) Tpenapara pi ownemose cocrania 80,0 %,
mirexcappextmnocts (H3) - 92,6 %, P CTPONTHANTONSX THIICBPHTE BHOTD TPKTS 3
penapara cocrama 90 %, M3 - 93,7 %,  ipn Tenwsmose - 0 %,

Bo stopoi rpymne morex, noaywsux maepyei 1 % b 10% 0.2 wrfsr no JIB,
SbekimonocTs npenapara mpn  MomMeswo%e cocrasmna 0 %, mpw  crpomrmmona
mAmeBapiTeTLNOro TpaKTa 37 cocramta 80 %, U3 - 92,4 %, a npw renwmose 3 cocramura
0%, 1D - 89,4 %,

B el rpynne xmotax, Horyw s K103 S % B g% 2,8 wrikr no JIB,
pbexTHBHOCTS Npenapata npi MoMHESHOYE 1 TEARIORe CocTaRNTA 0%, TIDH CTpORTATRTOIN
mncRapHTeTLHOD TPRKTa 3 cocramiura 70 %, M3 - 90,2

B SETHCPTO IpYINE ABOTHRX, TOAYMBIAY OTATAMOCTAP-TeTs B A0% 2,5 NTAUT
AeKaperBenHOfl GOPMLL 0. WBepMEKTHHY XieKTHOCT Mpenapara mpn MomHEmMOK 1
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onpexerenn awreanmTHoN sddexrunnocTn Aafenasora yabpa 10% nopouka,
Mnepsiewa micximiommoro 1 % pacraopa, Kioiawa misexiuionnoro 5% pacrsopa
OUATLMOCTAD-TE:N TP MOWHEIOE, CTPONTILITONX NMIIEBADHTEILHOT0 TPAKTA 1
Teasmose TeTHT B HOAYRyCrLMMON Jone 3amaano-Kasaxeranckoi oGxacTh 31 At
nepwox

Mu, iekenoamcanmees, pyKosoxmes KX «HMpuexkani TacsyxanGerosa [K.,
pykonorem, npockTa 5.5 PO Kapwauen P.C., wenommrens k. PO Cuixos BM. 1
Mnn. Yeeuon JKT. NpOBCIH JCTEMMMNTIAO KWBOTHX U OUpSiCICHAR
anremnTOl  ApQKTIRNOCTI  NDENAPATOR D  MORHEWON,  CTPONTHINTONX
NCBAITELIOrD TPAKTA i TEAKIHOSE KPYIHORO POTETOO KO 32 TeTHHH TIEHOS (1OMS).
Hceeonass nposonm  pasxax peancsauan floronopa Xo 302 or 29 wapra 2018 rom na
ORI HAYTHO-HCEAEAONTECRHX pub0T ¢ KownreTow nayku MOH PK o tee HPH
APOSI36002 «PaspaSorsa Mep Gopu6 ¢ OCHOBHNMH IETHMWHTOIANH KPYIHOTO. POFATOrD
Cxoa b cTemoR, ToAYNYCTIAON W HyCTHHON 30MuX JanyHO-KabaXeracko o6eTH B
amcaocTH 0T Mereopotonsecion  yeromul. _Hccietonae _ anTrCIMMTHON
SibeKTIBHOCTH TpeNapATOD MpOBOU  Tiephon ¢ 1 1o 27 wows 2020 rom B Kk
puexkany ARKIKCKOTO paliona Janazno-KasaxCTAHCKOM 06 TacTH Ha SO TEIATaX nepaoro
FOIa BLINACS, CHOHTAHHO MHBMPOBAHA NOWNEIMAMY, CTPOTIIATANI IHLICBIPHTEIHOTO
“TpaTA 1t TeAN, FHBIpORHOCTS XHBOTH OUETEIAH TETLAHITOOBOCKOHIECKINH
HeecoRANI eIl T DIOTICEOPY H TCTONWHTOCKOTHCCKINI HCCICAORANANH
CABOR 12 KOWBIOHKTHBATSHOTO NCUIKA. HBaTpOBAHE AHPOTHSEX PEAETIIA Ha S TPy
10 10 ro0R B K10/ 10 MPIAILTY AHAIOTOR H NETIIH MAPIHPOBOAHEDM cpeen. KusoTHN
Repro mozosHON rpyIH atabaH AdsGes1as0 ysTa 10% nopormox B 0se 0,75 1/10 xr
MaCCH TEa (M.T.) FPYTIHONLN NETOA0M ¢ KopuoN. TETNTA BTOpal rpyriss nonyn Hscpuck
ORI | % pacriop, 5 205 | i/ S0 K .T. BHYTPHMBIICIHO C COGTIOACHHCN TIPABIT
acerrmi, Temmav Tpericil Py BB K103 WHLEKTHONA $% PACTOp B 0% 0.5
A/10 KF \T. TOIKORHO ¢ COMOTERHEN AR acenTiks. TeIATaw verheprol rpymist
aswaan Ofrazevoctap-re & 20%e 0.8-1 w1 b KomwoRKTHBATIGH Memox. Moroxk
~KpYIIHOTO POTRTOro CKOTA AT TpYYIS! MPCTIRDATH HE MOTYSt 1 CyAA KorTpOTEH Tlocc
RBCACHIA PETIAPATOD Y TIOIOMHTHAX MBOTHSX HHKUGHY KINHMSECKIX MOMeHeNHll He
RGO HPEKTURHOCTS IPENaPATOR yuHTSKAH Sepes 14 el nocie sere s wHTHSAIH
10 DS ISTATAM TETHMINTOOBOCKOTHISCKI HCCICHOBRISII GEXATIH I FCTBNHHTOKOTICCKIX
HECIEOBAHI CMLIBO I3 KONBIORKTHBATHHOTO NCIKS

To perymsraran  necacaomanml  nonynyersHoll sone B xx  puexsamn
Awxaikexoro pallowa b 1epuoll FpyIne KBTI, Ty HBX axGenzaion 10 % b z0se 75
wrlr o pelicrayiomeny vewecrsy (IB), sxcrencoppexrumocrs (33) npenapara npn
wonnesnose coctasiuia 90,0 %, wercnebipexmimnocts (H3) — 96.2 %, Tpn CrpoRTwITONX
CBPHTELHOD TPaKTa ddhexTIHOCTS Npenapara cocTavTa 100 %, & pH TersHO%E 0
%, (136. 36).

Bo sTopolt rpynne AsoTisx, norywmm wsepuek 1 % © 705 0.2 r/ar 1o JIB,
aipbexTHBOCTS TPETATA PN NOWHEHIORe CocTamiia O %, NP CTPORTAIATOIR
maesapTETROT0 TpaKTa 3 coctasuia 90%, H3 — 98,7%, a 1pw Tenksose I cocrana
80%, HD-91.4 %,

B Tperiel rpymne KusoTHIX, MOTyWBINX K03 5 % 5 A% 2.5 Nrkr 10 /1B,
pEKTHEHOCTS MDETIAPATA DI MORHEIMOSE 1 TEFHOIE COCTABITTA (%, MPH CTPOATIAATOLEX
mameBapiTeHOr0 TPAKTA 9 cocTana 80 %, HO 92,8 %.
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eKapeTacinoil GopuL O WsepueKTHMY peKTHBHOCT, nperapaTa NpH NOWHCIOSE 1
‘CTPONFILIATORAX UICBAPITETLHOTD TPUKT CocTamAna 0 %, @ npw Tensnose 39 npemapara
cocanna 90 %, W3 - 97.2.%

JKIMBOTHLI KONTPOISHOH TPYIIS: Ha MPOTSACHIN BCEro OMTA Geu WNBIHpOBaITS
NOMICHUTN, CTPOHIATAN THIIGHADITE.ILHOTO TPRKTA ¥ TETAHAM.

Astremsmman sexnmrocn, abenmon 10 %, mepvexa | %, xosaa § %
O TATBNOCTap-Te TP NOWISIOSE, CTPOHIIETNTORAX HILCAAPITEILHOTD TPAKTS i TETASHOAE
enaT n noaynyeTHHO sore Janano-KisaxeTancxol o5 aacri sa Acril nepHo
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ompexeaenn awTTeTmMITION Kexunnocrn ArsGenaion yatpa 10% nopous,
Hucpyiexa uneximonnoro 1 % pactsopa, Kiosama wisexuuonmoro S% pacraopa
O@TATLMOCTAD-TEIN TP MOWICSHOS€, CTPOMILINTOSX. IHINEBAPITEILHOO TPAKT 1
TEANSHOse TETHT B IyCTLINON J0me Saarno-Kasaxeranexoil 061acTh 12 ATl nepuot

26200 rom

M, soweromucanmices, pyvosomTens KX cAmmcann Ammames MM,
pyonomTEr mpockTa . PO Kapwanea P.C., nenomurem xas. PO Curxos BM. 1
Maw. Veenon KT, Mpomcin  AGrenammOANO  AMOTIEX s ompercien
anTCTTIOR  bbexTimiocTn  npenaparon i Nomwesmose,  Srpouaarosax
THERAITETIORD TPATa 1t TERAIHORE KPYTIHOTO POraToro CRora 38 e epuot (o)
Hecnezonaunns nponott  paia peasa lorosops N 302 or 29 xapra 2018 o s
AsmOTTE Hayo-HeceAORaTEA KX paor ¢ Kownreron maysar MOH PK o teve HPH
APOSI36002 «Puspaorsa Wep GopiGi © ocHORMNN TEiAIITOSSMI KPYTHORD pOrsroro
GRora b creof, nonynyersHROH 7 myeTanON S0na Janatuo-Kavxerancwof o
Samwcioct 01 Nereoponormeckn  seromiin. Hocrczonume  swremmimo
sdbemimiocnt mpenaparon. mposonn v nepnon ¢ 1 mo 27 momn 2020 rosa . wx
Ay Tiarrammcsoro pafona. Sanao-Kaaxerancroft oonser 1 S0 tenstax
TEIOTO. T8 AT, CTORTANNO _ WTMINpORINI  NoWHESIAH, _ CTPORTAAHTENI
TGRpTeTHOT0. TpakTa 1 Tennm.  HNBSSHpORATIOCTL  KUBOTIY - OTpeze
TENbMHRTOOBOCKOIMYECKHMH  Mcciefosanmamy  dexamnlt  mo  GiowneSopry
FCTAMITOCKOITCCRIN  HGSIETOMIIANI _ CKBOR 15 KOTHIORKTSGILNOTO | etk
Vimaponainin vmorisx pastemu a5 rpynn 10 10 rton  KukAGh 70 MpLY
anaroros  MErHI NapKHPOROIN crpecy. KuoTHiN nepho noomon. oy
s Amemon sitpa 10% nopomox » aose 075 110 Kt Nacew Tem (u1)
PO NETOToN < Kopuow. Tenera aopoft xpyms nonyem Haepu miexiusons |
% pacraop, » Acae | Nl S0 KT . BRYTpIMBIIEWO ¢ obOTEION TpALY ScETTEH,
Tearraw Tpersel pymni amozun Kacsan nexuunonsi % pactaop » e 0.5 w10 <
. TOTRORHO © coBTozEIIEN npamt acermuc. TeasTav “eTIeproR Tpyn masHam
Ofraiocap-rer n 205 051 N3 1 omwOKTIRATAM NemmoK. Moo KpyOTo
POFITORD CKoTa MATOR TPy MpeTapaT e O 1 I ROMTpOTOw: €7 mncscn
PCIIPITOR ¥ TOTOMTIBI XUBOTI NAKIXNX KHTGCKIX WIMENCHH e OO
Sermimocn mpenapaton. T tepes 13 anci mocne. zeremmTsa 10
PETYTITATAN TETIMIHTOOROCKOTTINECKI. HCCTeAOMIHI GeKATIR 1 remATHTOCKOTIACCHTY
e e —

Tlo pesyuraran ecnesonanii  nyerammot sone s K <At Toxanrammesoro
palona  nepaoft rpymne oo, nonyan arbenson 10 % 8 105 75 wilet o
aetcrmyoueny penncersy 1), sbbexmimiocrs mpempima mpn nomenore
CTpORAATORAX TGRapTE O TpAKTA cocTanta 100 %, i e - 0%

Bo sropoit e xunoraiy, nosymm mmepuek 1 % b 2cse 02 wrh 1o 18,
fbestumioen, mpenapaTa Tpn Nowcuone cocramn 0 %, crpommasrosax
mesapTeHOr0 TAKT - 100%, & A TeIORE 3D cocrana 90 %, 3 - 98 %

B rperseil pyne wporai, noryumae kiosan 5 % n tose 25 wier 0 JB,
SerTamocT MpenpaTa NP NoMIESNOS 1 TenKSHOSE Cocramna 0%, T CrpoHANTOAEY
HeRapTEAOT0 pATa 39 cocrama 90 %, 1 98.7 %

B scricproft rpymIne Armorin, monymn OBrATINOCTIpTET B 105 2,5 W
B T R ———————e
CTPOHTATOSE THIERApHTET O TPAKTS ocTam 0%, & o Temsnose - 10 %
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onpeteem awrreaTon dpbexTiBnocTH ATbGerniaions yawrpa 10% nopoma,
Tinepwexa wivextmonnoro 1 % pacoopa, Kiosama mextmontoro $% pacrnopa n
OTATRMOCTAP-TE1A NP NOWNEINOIE, CTPONIITRTOIAX. MNNEBAPHTEILNORD TPAKTA 1t
TeAmmoe TETT B Cremoit some 3anano-KasaxCraneKoll 05aacTi 31 ocenmil nepuoL

My, moKerogmcanmmces, pyKosomTers kx «Jlyw» Mycerion Hapian, pysosomirers.
npocira . PO Kapuamnen P.C., nerommmes K., P® Crnson BM. i w.a.s. Veeron
ST, Nponemn  CTeTMINTUSAIN ANBOTHMX VA OMEICHCHAR GHTIEAMIKTHON
e IBHOCTH TIDETAPITOR I MORHEMO%e, CTPOHTTUINTOIAX THUCBIPHTELHOD TPAKTA
Temos KPYMHOTO POrATOTO. CKOTA % OccmHA TepHOX (ceabps). Wecrenosaia
Dponomn » pawkax peansa Jorosopa N 302 ot 29 Napra 2018 rona wa sumomcIe
Jaymo-necheosaTeascrn peSor ¢ Kownrerow taykin MOH PK o rewe HPH APOSI36002
(Paspalioria sep GOpL0EI ¢ OEHOMIIIMI FETHNHITOSANH KPYITHOTO POTTOT GKOTA B CTETHOR,
Tonyyermoi 1 nycroofl a0 Janaio-KasaXCTaNCKol 00TACTH B SABCNOSTH 0T
MereopoTOTECKIN YCAOMy. VICCIEADAIE GHTTETBNITHON XpeXTHBHOCTH TIPIPATOR
Tponomia » epioa ¢ 7 cenmapa 1o 26 cenTaGpE 2020 roza v K/x «lyn Tacxammcroro
paftona Fanao-Kasaxcrancxoft 067acmi Ha SO TERTAX NEPROFO FOTA BHIIACS, CIONTANHO
PHBpOBAIHIEX. NOWHESHAMI, CTOHINTINM NHIIEBIPITENLHOO TPAKTA H TCIASANL
FHBSHORSHIOET AOMROTHSX OTPEACIATH ETONHITOOBOCKOINTECKINNIL HECEAORINAAN
Goxamni 10 BIOTICGOPHY 1t TETAFHTOCKOMIGCKINH _HCCIIONHIANG GO 113
EOTHORKTHBATEOr0 vetka, HHBESTPOBAHHLEX ABOTHLX PASICAIIN Ha S TpyN 10 10 10700
B Kol 0 MUY ARATOTOB 1 METHII NAPKAPOBOHIM crpee. JKWBOTHN Tepsofl
TotomsTHoll TpymI kT ATGeitiason YATPa 10% NOpOIOK b 1% 0,75 rf10 KT Nacci
TeTa (r) TpYTIMOMMN NETOO © Kopwox. Teawta sropofl Tpymms nomyeH HBepuck
et 1 % pAcrsop, B 1036 1 M1/ S0 KT T, BHYTPHMBIICTHO € COBTOTEHHEN TpABILY
acemmnkn, Texataw Tperii TPy 0L K703 MITEKINOMHEI 5% pAcTBop b 10%e 0.5
MA/10 X 0.1, MOZKORNO ¢ COBTIOICINGN MpaBKA AcenTHKH. ‘TenaTaM “eTheproH rpyI
st Orazoctap-rens 8 Aose 0.8-1 i B KowsoORKTIBTRI emoK. Moroxnax
JYTIHORO pOTATOrD CKOTa ATOTE pYTIT! MPETAPATH HE MOVt YAt KowTporeH. llocae
BVeACHIA MPETAPATON Y TOJOMHTHE KMBOTHHX HUKAKEX KNMWWGCCKIX WINEUCIi He
a0, pBekTHBROCTS TPETIPTOR YANTHBATH Hepes 14 THcil TOGE TEreTNMITAIIH
10 ey LTATaM NI TOOROCKOIANECKIN JCGC OB KA H FEALMHNTOCKOAECKITX.
HCCAGAORAHAI CNBIBOR 112 KOHBIOHKTHBATBHOTO MEIIKS.

o pesyiarase necetomamit & cTennof sore b KX iy Tackammmeoro palioa b
icpmoft TpyrnG AHBOTIX, NoTy I axdenzon 10 % B 05 7,5 MI/AT 10 AEACTEIOUCHY
etieersy, (1B). swcrencxerrmoers (93) npenspata nipn Nommesnose cocranira 800 %,
rencapexmsmocts (H3) - 902 %, NpH CTPONTHINTOX MIIIEBAPHTETHHOTD TPAKTa 3
‘mpenapara coctaniia 90 %, M2 - 98,9 %, a npn Texmmone - 0 %.

Bo wropolt rpymne KupoTIAX, foayBx Woepuek | % B zose 0.2 wrikr 1o /1B,
abecTumiocT, TPENAPITA PN MOWNCIHODE COCTABTA 0 %, NPH CTPONTWANTOSAX
TnenaputemRoro Tpaxta 39 cocrasa 70 %, 13 - 9.6 %, a npu Tesamose 33 cocTasna
0%, W3- 839 %

B Tperscil Mpyiie AMRTHEX, HOTYMII Kno% 5 % B A% 25 wrkr no /1B,
dpbeKTHBHOCT IDENAPTA TP MOMHEIHO3E W TEASHOSE COCTaRIUTA 0%, IPH CTPONIILIATOSaX
cBapITENLHOTO TPAKTE 3 cocTama 70 %, WD - 95.3 %.

B ierncproil rpyIITe O, TOTYMAUINX OBTATROCTIP-TCTs B 0% 2.5 M
ckapeTaenroft GOV T WBEPMEKTHNY HBUeKTHBHOCTE TPETApara TP NOWHENOK
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Y4 M- 89,4 %.

KitmoTHe. KoNTPOTHHOM TPYTITE 1 MPOTEAHIN BCEFO OBITA GhIT HHBISUPORAILH
MOHESANH, CTPOFIIATINM TAUICBAPITETOHORD TPAKT W TETRSIMIL

Awmremaanmias abexrusiocrs axenzmions 10 %, mcpuexa 1 %, xiosaa 5 %
OQTATIAIOCTAp-TE R NI MORSHORR, CTPOHTIRTOSGX IIIEBAPHTETHOTO TPAKTa I TET3HOTE
Sener  crenmol aone Janaio-KanexCTancKOf oGARCT 38 OCeHIH MEPHOT
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Huepweia wimmekimonnoro | % pacrnopa, KAosana Wibekumonnoro $% pacruopa u
OPTRILMOCTAD-TEIN DI MOWNEIIOSE, CTPONTIANTOSAN INILICBAHTEALHOTO TPAKTA 1
TEIHORE TG B 0y IyErnoR 10w Janaano-Kusmxcranckol obaacrn sa ocennili
epon

Mo, wioKenommmcasumecs, pykosomenn Kx «Mepelln JUkywaruines HypOek,

pyKomomHTEnn npoexTa 1Luw, P Kapwatnen P.C., ucriommmrenm k.. PO Cuanxon BM. 1
Man Yeenon KT, UDOBCIH  ACTCTMWNTHSMLNIO KHAOTHWX UK OUPEACICHIN
ATETMHTHOR  (EKTHBOCTH  IPETAPATOR U MOWNEIHO%,  CTPOHTHANTONX
UMIERPHTENLIOND TPAXTA W TEINMO%e KPYINOTO OTATONO CKOTA 3 Occhmml EpHON
(cemtatpu). Meeneaonum nposoawin w pakax peatisainn Jorowopa Ne 302 or 29 Mapra
2018 1011 18 WAIIOEIHE 1Ay HO-HECEAORATEMEINX DGO ¢ KonrreTow waykn MOH PK o
e MPILAPOSI36002 «PaspaGorin Mep GOphOM ¢ OCHOBNBMM ICTWHNTONMN KPYINOTO
PORUTOND cKOTa 1 crenmofl, noryiyernno n nyerammol somax Janaamo-Kassxcrancon
OGTACTH 1 JNMCHMOCTH 0T METEOPOIOTHIECKHX YCIoMHfy. MECICAORINHE AHTICTHKTHOR
SOPEXTHNIOCTH TIPEITIPATON IPONOLILIN b TIEPHO ¢ 7 CeNTAGPK 110 26 CenTabpn 2020 roa
KX «Mepety Kasraonexoro pafions 3aniano-Kasaxeranckoll o51acTi Ha 0 Te/wTax nephoro

YO WAIIACE, CIONTANNO HIASHPORIHHBIX MONHETHANM, CTPONTHINTUNM TIHLICHAPHTEAMHOTO
TPAKT 1 TEH AN, HIWASHPORIRHOCTS ABOTHBX OUIPEEIAN TEAMMNTOOROCKOIINYECKIMH
WeenenomamIm . Gexuiil 10 DIOUTEGOpHY W TETLMHNTOCKONHYECKHMN HCGIIORMHHANI
GABIBON W3 KOWMONKTIKATWHOO MEITKD, HIHBASHPORIHHMX AKHBOTHGIX DAVIETTIN 1a S TPy
11010 1O/10R W KWKAON 10 IPHIINITY AHIOTON 1 METHIN NAPKHPOROINMM Cipeen, KMBOTHIM
HEpROM 110101WTHOM 1Py iy Saaman AibGenason yinTpa 10% Hopowiox u aose 0,75 1/10 Kr
MACEH TE8 (M.1.) TPYTIIONM METOOM ¢ KOPON, TEINTA WTOpOR rpyiT 0Ty ik Hiepuex
Kt 1 % pactuo, b 503 1 M/ SO KI M1, BHYTPHMMLIESHO € COGTIOAENHEM 1IpANNT
acenmnki. Teawra (petiel TPy W Kiosan wheKimionniai 5% pacruop u Ase 0,5
MA/I0 K1 AT TOKOAIO ¢ COBTOAEHNEN. IIpANIE BcEIrTHKN, ‘TETHTAN HETBEpTON TPy
WA OQTUTNOCTA-Tenh B 40%e 0,8-1 M i KOWORKTHRATHHA MetoK. MooanK
KPYINOTO POTATOrO CxOra 14T TPy IDEIAPATH HE Oyt 0 CyA KoNTposen. Tloce

BRCACHIN IPENIPATON ¥ NOONMTHAX AWBOTHAX WAKAKHX KIHHHYECKNX HIMEHENHH e
WAGTION 1. HEKTHIOCTI TDETIAPATON YA TN YEpes 14 A HOCTE ACTeMMMITHIII
10 Py TATAN €116 HH100ROCKOTIHAECKIN HCCIEAORIMML Gk W TEThMHTOCKOITHYECKHX

MEETEA0MNHI C\HON 1 KONMORKTHRUIBHOTO MEUIK.

1o pesyauraran nceienonann oaynycrunnof sone » k/x «Mepelly Kasraoncroro
PN 1 Tiepihofl [Py KBOTHBIX, TIOTYSHMIX @iGeHawsOn 10 % B A0%e 7,5 MI/KE 10
Jehermyioniey neiiecrny (JUB), IKCTeHCHPHEKTINHOCTA (33) NDETAPATA TPH_ MONNEIMOSE
cocramin 90,0 %, nnrencabdextusnocr (M) ~ 986 Y%, npn  CrponrwNTonx

IMULEBADHTENNOTO 1paKTa dhekTimtocTs penapara cocrama 100 %, a npw Teksnose — 0

%, (186, 36).

Bo WTOpolt Tpyiiie KWBOTHMX, TI0AYSHAIIHX WhepeK 1 % u fove 02 r/kr o JIB,
SAOEKTINOCT, IpeIapaTa PH  MONHEWOle cocTamiia 0 %, pH  CTPONTINTOIX
THLIERAPHTENHOTO PukTa Y cocTamna 90 %, U3 - 99,6 %, a pi Tewmose 3 cocramina
80 %, H) - 89.2 %

13 rperiiell rpyvine WBOTHAX, nOAYNMBX Kiosan S % b ose 2,5 Mr/kr 1o JIB,
SAOSKTHAOCTE TIPEIPATA 1P MOHHESHOSE 1 TENNSHO3E COCTARMIA 0%, TIPH CTPONTHINTOSEX
THEmapHTEBHOTO 1paKTa ¥ cocTanna 80 %, M3 - 95,7%





[image: image90.png]Axr
orelfr_£F 202010

onpeacaemis aurreanTIo sbexrmoci AabGenaion yawtpa 10% nopoma,
Huepweca wmexunonoro 1 % pactaopa, KIosama wiLesinonmoro 5% pacrsopa 1
OfpTatiMOCTAD-TE IS DI MOWIEINO3E, CTPONITIINTONNX MIMERAPHTEILNOTD TRIKTA 1
Tetwimiose Team b nycrummol some Janano- Kapxerancxoil 061acT 33 ocenni nepox

Mus,  skenomnncasumecs,  pykosommens k/x oKantocy Affrsamien  Aiioc
Maxcyromsi, pykonomTeTs Mpockta A, PO Kapvaies P.C.. nenomuren o.s. PO
Cuwmon EM. n wan. Veenon JKT. Nposei ICTETMITAGNO AABOTHHX 1A
onpeaceHns aiTTETINITIO XpCKTHBAOCTH TDETAPATON It MONHEIHOSE, CTPORIHIATOSA.
IHCKPITENHOT0 TRAKTA H TEIA3MOlE KPYTHOTO POTATOO. CKOTA 3 OCCHMHH NEPHOL
(cenmatips). Mecrenonains nposozuti & pawkax. peatasaiunt floronopa Ne 302 ot 29 Napra.
2018 rosa v BmOmHIE NayHO-ECAIORETELCKI paGoT ¢ Kownrreront wayk MOH PK o
Tewe MPH APOS136002 «PaspaGorsa cp G0puGbl ¢ OCHOBMIMI TETeMHHTORNI KPYTHOTO
Poratoro exora b cremiofl, HoymyCTAIOH M MYCTANION SowaX Sanano-Kasaxcrancxof
SBTICTH 5 JABMCHMOCTH 0T METCOOOTITHECKIX. YEIOBHiy. VCCIEIORANE WHTTETNHHTHON
pbexTINOCTH NpeTAPToR NOBOIN B NepHOA ¢ 7 CEHTAGR 10 26 cenTabps 2020 10 B
i OKanoon Kanrarmcxoro paliona anano-Kasaxetancroil_omacti Ha S0 TemTax.
Nephoro Tojs  WANAca. | GTIONTHHO  WADWDOBGNHIX  MONACJIH, _ CTPOHHINTANN
IUCHpHTETAOro TUKTA M TelsaAv,  VIMBESHPORARHOCTL AWBOTHS _OUpETCIN
oM ToOBOCKOHECKINI  HcCCToBHADY  dexanil  mo  GionicSopsy
TETUAMHTOCKOIACEKINM | HCTETORMNAMI  CMBBOB 1) KOWWOHKTUBATOHOTO _ NIKS.
basHpoRaHeD. AOTHE PRSI Ha S Fpymn 10 10 1010B B KaXIOH 1O NP
ANLIOrOR 1 METIIN NGPHPOROUIM crpee. JCHBOTNM TICPROHl MOONKTHON TPy
Satasamn Ambenson ympa 10% nopouo B aose 0.75 r/l0 kr waccw Teia (41)
TpyRIORN METORON ¢ KOpyON. TeasTa BTOpOf TPy nonyan MBEpNex mmeKonit 1
9% pacrop, ® 05 | Al S0 K ALT. BYTPHMBIICUHO © COBTIOJCHHEN TIPABI AT
Teanraw tpemseit rpynau smow Kiosai wisexusonsiit $% pacrsop b aove 0.5 M/10 ki
M. HOAKOAO © coBOCHIeN UpaN acenik. TCTATAN UETBEpTO TPYTTI HASHATATH
Orarinioctap-reii 5 o5 0.8-1 M1 B KOHONKTHRATHNG NemoK. MOTOTISK KPYHOTO
rarora cxoTa fATON {pyiI PCTApATH M NOTYa W CAYAICT KoWTpozew. Tlocie bexerns
RperapaTon . MOIOMITHLIX AWBOTHBI AKX KINIICCKIX ONGHCHIH He HAGIIOIATH
peNTIAROCTS NpSIAPATOD YAMTHBATH Weped L4 AHCH TOCIE CTEmMMNTIOUN 110
ey ATATAN. TETONHINTOOBOCKOIHREKI. HECTEAOBNAIL XA 1 FETLMFHTOCKOIHECKIT
WECHEOAII CBIBOR I3 KOMIONKTHBATHHOTO MEIIKE.

o pesyerarin necrenosamdh 5 nycrsmof Jowe WX Kantoos Jisauramckoro
pallonia n lepaol TPy KUBOTHAX, MOTYOUIAX axerTaion 10 % B a0 7.5 MITKT 0
Jeficmyoueny seneerny  (B),  pOCTIBNOCTL | mpenapuTa TP NOHEIHOSE 1t
Crpor ORI MHEBApHTETHOTO TPaKTA cocTasiaa 100 %, a mpy Tewoe ~0 Y.

Bo mtopoft rpynie usoTIX, noaywmm Woepek 1 % w ot 0.2 Mr/xr mo /1B,
ABbTIIOCT, TPESPITA TDH  NOWMETOSC COSTABNIA 0 %, TPH CTPOHTHANTOSX
TesspTeRLHoro TpuKTa - 100%, & npi TeKoe 3 cocTaniuia 90 %, M3 - 99.6 %

B Tpernei rpyMTE AWBOTHAX, TOTYIMMINX. Kiotai $ % B 705 25 Mrfer no JIB,
SpEXTHBHOCTH MPETIAPITA Tpit NOUHENIO3E M TERFHOSE COCTABT: 0%, Mpit CTPOHTHIRTOSEX.
EsapTE IO TpakTa 97 cocTasieta 90 %, HD — 99,6 %.

B ctacproii YT AUBOTIL, oMY MM OPTATSOCTAp-TT B 0% 2.5 NI/l
rexapernciof GOpMS 0. HIEPUEKTHRY HpPEXTHBHOCTS NPETIPATA TDH NOMHESHOY
CpOMTFTO3 MHIEBAPITE LR TPAKTA COTaBiEna 0 %, 4 mpn Tenmamose - 100 %.
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APPENDIX K
Photo attachment to the report
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Figure K.1 - Fecal sampling from cattle
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Figure K. 2 – Examination of faeces according to Fülleborn
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Figure K. 3 – Examination of faeces according to Fulleborn in the field
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Figure K. 4 – Research on thelaziosis of cattle
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Figure K. 5 – Strongylata spp. egg magnified 400 times. 
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Figure K. 6 – Nematodirus spp. egg magnified 400 times. 
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Figure K. 7 – Cultivation of strongylate larvae according to N.A. Akulin
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Figure K. 8 – Obtaining invasive strongylate larvae according to Berman and Orlov
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Figure K. 9 – Invasive larva of Nematodirus spp. Magnified 400 times. 
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Figure K. 10 – Invasive larva of Strongylata spp. Magnified 400 times. 
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