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Annotation:

This article describes the literature sources and their analysis on the
effectiveness of anthelmintic drugs used in practice by scientists of our republic,
the CIS, and foreign countries for the treatment and prevention of trematodes
among agricultural and wild animals.

Kurouessbie ciioBa: TpemaToaa, TpemMaTozo3

AHHOTAIIUA.

Ymby wMakoiiafa KHUILIOK XYKalurd Ba €EBBOMM XallBOHJIap opacuja
yuypaiurad TpEeMaTONO3JapHM JaBOJIalll Ba OJJMHHA OJUII  Oyiinua
pecniyonukamus, MJIX, xamaa XOopwKui naBiaTiap OJUMIIApU TOMOHUJAH
KeHWHIu Hwuiapaa aManuérna KYUIaHWINO KeIMHAETraH aHTreJIbMUHTUK
npenapaTiapHUHT camapajopiauru Oyiinya anabuét manOanapu Ba yJapHUHT
TaxJ I Oa€H TUIITaH.

AHHOTAIUA.

B panHOll cTaThe omMCaHBl JHUTEPATypHbIE HCTOYHUKA M WX aHaIu3 MO
3¢ (PEKTUBHOCTU AHTTEIBMUHTHBIX MPENAPATOB, MPUMEHSEMbBIX Ha MPAKTHKE
ydeHbIMU Hamed pecnyosmku, CHI' u 3apyOexHbIX CTpaH sl JICUCHUS U
MPOPUIAKTUKYA TPEMATOI030B CEIbCKOXO035IMCTBEHHBIX U TUKUX KUBOTHBIX.
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Introduction

Parasitic diseases are widespread in all regions of the world. Trematodes occupy
an important place among parasitic diseases. The causative agents of these
diseases develop in a complex way, in which both biotic and abiotic factors of
the terrain play a part. Affecting vital organs, especially the liver, scar, intestines,
and circulatory system, they can cause the death of animals and thereby cause
great economic damage to animal husbandry.

Over the past decades, domestic and foreign authors have developed and tested
a significant number of chemicals with antiparasitic properties. Many of them
turned out to be ineffective or toxic.

The Purpose of the Study:

Analysis of the effectiveness of anthelmintic drugs used for the treatment and
prevention of trematodes, widespread in our republic and around the world,
based on individual studies and literature data.

Literature Review

Based on the results of cattle deworming with albendazole and albendazole plus
at a dose of 5 mg/kg of body weight, the authors found that low EE of drugs with
fascioliasis were noted: 55.9 and 58.8%, respectively [7].

The author claims that the use of afascil, an injectable drug with subcutaneous
administration at a dose of 1 ml per 20 kg, provides a high effect against young
forms of fascioles in the summer; at a dose of 1 ml per 40 kg, a 100% effect
against sexually mature fascioles; afascocide in the form of granules when
administered orally at a dose of 10 mg per kg according to DV, provides a 100%
effect against both young and mature fascioles [11].
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The researcher recommends using an oxyclozanide suspension of 5% at doses
of 12.2 and 10 mg/kg each against sexually mature fascioles and 15.0 mg/kg
against sexually mature paramphistomas of cattle and sheep [26].

For the treatment of bovine paramphistomatosis, the author recommends using
the drugs "Alben-Super 20%" at a dose of 7.5 g per 100 kg of body weight and
"Ricobendazole™ at a dose of 2.0 ml per 100 kg of animal body weight. While
[29], the author recommends the use of "Ricobendazole” in fascioliasis at a dose
of 4.0 ml per 10 kg of body weight with an efficiency of 90-100% [16].

The author considers it optimal to use drugs such as tegalide, polytrem,
bithionol, thiogalol, and fazinex against cattle trematodes, and albendazole is
ineffective (EE 56%—68%) [2].

The author tested antiparasitic agents: delcide, fascocide, alben-super, and 10%
suspension of albendazole in invasive diseases of cattle in the Middle and Lower
Volga regions with a positive effect [4].

Scientists have proposed the use of alfentrem and antitrem in doses of 75 and 50
mg/kg in bovine fascioliasis with a positive effect [20].

The researcher found out that the use of febtalagranulate at a dose of 90 mg/kg
and fezol at a dose of 20 mg/kg once for associative invasions of cattle is optimal
[23].

In the literature, there is information not only about the effectiveness of drugs
but also about their accumulation in the tissues of fascioles, their mechanism of
action, and their toxic properties.

According to the author, the effectiveness of disalar in treating sheep fascioliasis
Is 92-98.5%. However, the drug suppresses the effector mechanisms of
immunity (the immunoregulation index is 0.6-0.8 units). A large number of
drugs, including domestic ones, have been proposed to combat fascioliasis in
cattle. However, almost all of these drugs are excreted from the bodies of treated
animals for a long time, including with milk, which makes their use difficult for
lactating animals, and rafoxanide, fazinex, and ivomek-plus are not
recommended for this reason for use in dairy cows. In this regard, it is relevant
for veterinary practice to develop an effective anthelmintic (trematode) for the
treatment of ruminants, including during lactation. The choice of oxyclozanide
Is explained by the fact that it is rapidly excreted from the body during the day
[31].

Comprehensive preventive measures for trematodes in cattle include general,
veterinary, sanitary, and special measures. Of the general measures of
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paramount importance in improving the immune status, resistance (immunity)
to diseases, are full-fledged balanced feeding of animals and exercise, high-
quality cleaning of premises and disinfection of them and manure, grazing
animals on reclaimed pasture areas, and changing them while taking into account
the bioecology of intermediate hosts (mollusks) [22, 34].

The author suggests a scheme of preimaginal deworming based on the use of
phasinex during the period of pasture keeping of animals: 2 months after pasture
(end of June-bbeginning of July); at the end of August-bbeginning of September;
at the end of October-bbeginning of November [32].

The fight against fascioliasis in animals should be carried out not only with the
use of the latest anthelmintics but also with the use of molluscocides and
environmental principles [13].

The researcher suggested using the complex drug abictin at a dose of 1 ml per
50 kg of body weight together with the immunostimulator ribotan, which
increased the immune status of animals [33].

The author proposed a comprehensive method for the treatment of fascioliasis
using  fenbendazole, the immunostimulator  polyoxidonium, and
bifidumbacteria, which led to a change in animal indicators for the better by the
30th day of research [25].

Immunomodulators contribute to the realization of the potential of cattle, the
restoration of the immunoregulatory index, the increased activity of T-Kkillers,
the increased activity of hematopoietic stem cells, and other indicators of
immunity.

Immunoparasitan, with an interval of 7 days at a dose of 1.8 ml/hhead,
accelerates the maturation of germinal centers and cell migration three times,
enhances immunological reactions, and causes stimulation of T- and B-
lymphocytes.

Ribotan, given three times with an interval of 10 days and at a dose of 1.5 ml,
stimulates the functioning of T-lymphocytes, the production of appropriate
mediators, the activity of mononuclear phagocytes, and has the ability to
increase the level of antibodies, the effect of vaccination.

Comprehensive study of fascioles and paramphistomatoses in cattle farms in the
Russian Federation's Central District, with the development of new effective
measures to combat invasion; seasonal and age dynamics of the epizootic
process, as well as the number of intermediate hosts of fascioles and
paramphistomates in natural biotopes; development of a diagnostic based on
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excretory secretory antigens Fasciola hepatica and Paramphistomum cervi for
enzyme immunization

Anthelmintic drugs have a toxic effect on the organs and tissues of helminths,
blocking the processes of gametogenesis and egg development in the uterus, and
their use is a powerful anthropogenic factor in regulating the natural
ecosystem—parasitocenoses [12].

The author states the high therapeutic efficacy of disalar (rafoxanide) in bovine
fascioliasis. The drug has a detrimental effect on sexually mature and primaginal
forms of fascioles. The same author found that the drug is also effective in sheep
fascioliasis (92%-98.5%). However, the drug suppresses the effector
mechanisms of immunity. The immunoregulation index is 0.6-0.8 units [30].
According to the researcher, based on the results of cattle deworming with
albendazole and albendazole plus (at a dose of 5 mg/kg), the low extensibility
of these drugs in fascioliasis was noted: 55.9 and 58.8%, respectively [9].

The authors of the group found that the antitrem drug at a dose of 0.25 g/kg is
effective in treating fascioliasis and paramphistomosis in cattle [8].

According to a number of scientists, the use of exclusively trematodicidal drugs
does not allow for productivity restoration in dewormed animals for 4-5 months
[1].

Therefore, developments aimed at reducing the toxic properties of anthelmintic
drugs while maintaining their effectiveness, as well as the creation of dosage
forms that do not have a local, irritating property, are important. The production
of anthelmintics rapidly released from the body for lactating animals and
products with a pronounced ovicidal effect is promising [6].

As a result of experimental studies, the author determined the 100%
effectiveness of the immunomodulator immunoparasitan and the anthelmintic
drug disalara in treating bovine fascioliasis. The anthelmintic effect persists for
150 days after treatment in animals [27].

According to many authors, they point out the importance of the following
preventive measures for fascioliasis: the right choice of pasture and watering
places; changing pastures and watering places 2-3 times per season; and the use
of effective drugs for primal deworming and treatment [18].

New, more effective means are being sought for the helminthization of animals
since most of the proposed drugs do not have 100% effectiveness. In addition,
on the basis of modern achievements in veterinary, medical, and biological
science, complex methods of treating animals with fascioliasis (using
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immunomodulators and probiotics) as well as preventive measures, including
ecological and biological ones, are proposed.

When studying the same drugs, different authors obtained different, sometimes
contradictory results. It depends on various reasons: doses, techniques and forms
of application, the composition of the diet and the condition of animals, the
intensity, localization and species composition of helminths. Furthermore, the
use of certain drugs in veterinary practice is irrational due to their high cost and
complex method of administration.

According to the literature in the middle of the twentieth century, the main
anthelmintics used in paramphistomidosis of animals were carbon tetrachloride
and hexachloroethane.

The authors of the group used fasconverm at a dose of 5 mg/kg for bovine
paramphistomatosis. The efficiency was 93.4%. [10].

According to the data, a large number of drugs with different efficacies have
been proposed to combat trematodes, in particular fascioles and
paramphistomas. Among the imported drugs, levacid (bithionol sulfoxide)
should be noted. It is also highly effective in paramphistomatosis. However, in
Russia, it is used little because of the high cost. [34].

The researcher used 10 drugs in her experiments with fascioliasis,
paramphistomatosis and dicroceliosis: polytrem, tegalid, ursovermit, santel,
fazinex, faskoverm, tiagalol, ivomek-plus, fenbendazole, albndazole. Of the
drugs used, the most effective for paramphistomatoses were: tegalide IE — 92.2-
99.8%); thiagolol IE — 94.8-100%; phasinex IE — 88.6-94.8%; faskoverm IE —
86.8-94.2%. [21].

The author obtained the highest effectiveness of fascocide in
paramphistomatosis when it was tested at a dose of 15 mg/kg. The effectiveness
of the drug at this dose was 97.02% in the "control test" type experiment and
96.8% in the "critical test" type experiment. The author also tested the drug
afascil for paramphistomatoses in cattle at a dose of 2.5, 5.0, or 10.0 mg/kg per
DV. The efficiencies were 73.3%, 85.9%, and 93.9%, respectively [24].

Along with therapeutic (anthelmintic) agents for paramphistomatosis, there are
a number of preventive measures, the effectiveness of which depends on
knowledge of the biology of pathogens, the epidemiology of the disease, local
natural conditions, and economic opportunities.

It is important to change pastures in the middle of the season (July-August) and,
if possible, alternate them every 2 months; exclude watering from non-flowing
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reservoirs; and conduct helminthological assessments of pastures monthly
during the grazing period [5].

The author established the immunostimulating properties of polysept, aquaftem,
and aqualipol. Studies have shown that these drugs have a stimulating effect on
iImmunocompetent cells, whose interactions cause the development of an
Immune response in animals [15].

From the above data, it should be noted that for widespread use in veterinary
practice, anthelmintic preparations must have certain properties and meet certain
requirements: the highest anthelmintic efficacy against paraphthisomas of all
ages combined with the lowest dosage. In addition, anthelmintics should not
have pronounced toxicity as well as embryotropic and cumulative properties.
At the same time, the drugs should be convenient for use in veterinary practice
(form of release, frequency and method of administration, compliance with a
special diet during deworming, and others). Recommended anthelmintics for
wide industrial use should have a relatively low cost; in addition, an important
factor is the possibility of unhindered purchase of the drug.

The absence of effective drugs on the domestic market has contributed in recent
years to the widespread spread of paramphistomidoses in cattle and small cattle.
Based on the analysis of domestic and foreign literature, it can be concluded that
currently paramphistomatosis of ruminants is very little studied. It is necessary
to continue studying the features of the life cycle of a paramphist, the influence
of natural-climatic, meteorological, and anthropogenic factors on it, and much
more [17, 20; 23, 27].

With the development of immunological research in helminthology, new
knowledge has been gained about the multicomponent structure of helminths,
including not only species-, genus-, and stadium-specific determinants but also
common determinants for various taxonomic groups: antibody heterogeneity has
been established, affecting the complexity of relationships in parasite-host
systems and manifesting itself both in the protection of the host organism and
the occurrence of pathological changes as a result of the development of
Immediate and delayed types of hypersensitivity reactions [17; 24; 28].

Rolenol at a dose of 1 ml and fasciolide at a dose of 0.5 ml per 10 kg of sheep
weight have 100 percent effectiveness in treating chronic fascioliasis. However,
rolenol in acute fascioliasis has a detrimental effect on young forms of F.
gigantica, starting from their 40-42 days of age [3].
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The authors point out that in the treatment of fascioliasis, it is necessary to take
into account the epizootiological features of the region, the seasonality of the
course of diseases, age, and the intensity of invasion [19].

The effectiveness of the tested new anthelmintics in paramphistomatosis is as
follows:

Facocide 1 tablespoon per 20 kg of w.m., inside through the mouth, showed EE
58.3%, IE 53.2%, and rafenzene 2.5 ml per 10 kg of w.m., through the mouth,
showed EE 80% and IE 86%. For the first time tested against bovine
paramphistomatosis, the drug Actlek at a dose of 0.075 ml/kg (for every 100 kg
of w.m., 7.5 ml) through the mouth with a small volume (300—400 ml) of water
showed 100% extension and intensity effectiveness [14].

The authors conducted a study of luxabendazole. It was found that a single use
of the drug reduces infection with fascioles by 74%-95.5%. The dosage form of
the drug (5% emulsion), convenient to use, makes it easy to select individual
doses [35].

Immunomodulators, without directly affecting helminths, stimulate biologically
active components of immunity in the bodies of animals and normalize the
physiological functions of the body [36].

The author studied the antiparasitic effects of drugs from the salicylamide group:
oxyclozanide, rafoxanide, niclosamide, klazantel, and resorantel. Closantel and
rafoxanide have been found to be effective against hemonchosis and fascioles in
cattle [37].

Conclusions

1. The fight against trematodes in agricultural and wild animals should be carried
out in a comprehensive manner, taking into account the peculiarities of biology,
ecology, seasonality of the year, intermediate and terminal hosts, and the
application of scientific and seasonal schemes of helminthization.

2. Analysis of the literature data shows that the mechanism of action of various
anthelmintic drugs is insufficiently studied.

3. The scheme of preimaginal deworming of trematodes in agricultural and wild
animals has not been sufficiently studied.

4. Considering the toxic, mutagenic, cumulative, and other mechanisms of
action of chemicals used to prevent and treat flukes, we recommend the
widespread introduction of immunostimulants and immunomodulators into
practice.
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