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Background

mnformation

Regional Workshop on Fish Health Management and Fish Discases

Infectious illnesses have emerged as one of the key
limiting issues for the effectiveness and profitability
of fish farming. In intense and semi-intensive culture
production methods, fish health issues and infections are
widespread, with diseases and parasites transferred to
wild fish populations by fish farms. At the local, national,
regional and global levels, infectious disease epidemics
generate major economic losses in the aquaculture of
several commercial fish species. Fish health management,
iliness prevention, and control and monitoring of live and
processed fish and fish products commerce are all major
regional concerns. In order to address this situation, more
effective and operational laws and regulations must be
implemented within the framework of trade-related
fisheries management in Central Asia, and beyond.

The Regional Workshop on Fish Health Management and
Fish Diseases, a hybrid event, was held on 20-22 December
2021 in Antalya, Tirkiye in partnership with the Central
Union of Aquaculture Producers of Tirkiye (SUYMERBIR).
The event was one of several activities planned for 2020
under the project “Capacity Development for Sustainable
Fisheries and Aquaculture Management in Central Asia,
Azerbaijan and Tirkiye (FISHCap)", developed and funded
under the FAO-Turkiye Partnership Programme on Food
and Agriculture (FTPP Il) (see Annex 1 for the workshop
agenda).

The main objectives of the regional workshop were (i)
to provide the participants with the basics of sampling
methods, laboratory management, and accreditation
processes for food control laboratories; and (i) to analyse
institutional capacity for fishery and aquaculture product
safety in the region.

The primary objectives of the workshop were to provide
participants with basicknowledge on:(i)commondiseases
of cultured fish; (i) methodologies to diagnose these
diseases; and (iii) aquatic animal health management. In
terms of infectious fish diseases, the workshop focused
on the key freshwater fish species of the Central Asian and
Caucasus (CAC) region, namely trout, carp and crayfish.

The workshop was attended by participants from
Azerbaijan, Kazakhstan, Kyrgyzstan, Tajikistan, Turkiye,
Turkmenistan and Uzbekistan, countries that are all
partners of the FISHCap project (see Annex 2 for a list of
participants).

The three-day workshop consisted of theoretical lectures
on fish health management and fish diseases presented
by lecturers from different universities and research
institutes. The third day also included a technical visit
to the Antalya Campus of the Mediterranean Fisheries
Research, Production and Training Institute (MEDFRI),
at Kepez, to allow participants to observe aquaculture
production and health management practices.
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Opening addresses

The workshop began with welcome and opening
remarks delivered by Haydar Fersoy, Senior Fishery and
Aquaculture Officer of FAO and Lead Technical Officer of
the FISHCap project. He emphasized that aquatic animal
health management needs to be addressed at regional,
national and local levels, and that accurate and timely
diagnosis and successful treatment of fish diseases are
key to the success of fish farming in all regions of the
world. He added that the regional workshop was the
first FISHCap workshop to be delivered physically since
the beginning of the project in 2020 due to COVID-19-
related travel restrictions and risks. In continuation,
Faruk Coskun, Chairman of the Turkish Central Union
of Aquaculture Producers (SUYMERBIR), thanked the
participants and expressed his hopes for a fruitful and
successful event.

SESSION I. AQUATIC ANIMAL HEALTH MANAGEMENT

The technical sessions were moderated by Haydar
Fersoy (Senior Fishery and Aquaculture Officer of FAO
and Lead Technical Officer of the FISHCap project),
who introduced the objectives and expected outputs
of the workshop in accordance with the agenda items,
which consisted of the presentations and case studies
summarized below, and a field and laboratory visit to
the Mediterranean Fisheries Research, Production and
Training Institute (MEDFRI).

Haydar Fersoy also gave the first workshop presentation,
entitled Introduction to aquatic animal health
management and aquaculture biosecurity and the One
Health approach. The main points of the presentation
are as follows:

Factors affecting the occurrence and development
of fish diseases are commonly broken down into
three categories: host factors, pathogen factors and
environmental factors.

Biosecurity consists of “an array of strategic and
integrated approaches that encompass the policy
and regulatory frameworks for analysing and
managing relevant risks to human, animal and
plant life and health, and associated risks to the
environment” (FAO, 2020). Integrated aquatic
animal health management requires a risk-
based approach to biosecurity operations. Risk
analysis includes the following elements: hazard
identification, risk assessment, risk management
and risk communication in aquaculture. Key risks
in aquaculture are as follows (Arthur et al., 2009):
pathogen/disease risks, food safety and public
health risks, ecological (pests and invasive species)
risks, genetic risks environmental risks and financial
risks.

« There are several pathways for the introduction
and spread of disease and pests. Examples include:
hatchery produced fry and seed, broodstock,
the transfer of infected fish and shellfish and
contaminated production equipment. Evidence

shows that a prevention-based approach is more
effective than a cure-based one.

- Disease is one of the most significant threats to
sustainable aquaculture, impacting food security,
profitability, livelihoods and biodiversity.

« The spread of transboundary diseases poses a
significant threat to global aquaculture production.
International cooperation is essential to prevent and
manage future disease outbreaks.

«  Risks and trends related to the emergence of new
diseases and the spread of known diseases are
increasing. Since 2000, an average of two new
diseases have been listed in the WOAH' Aquatic
Animal Health Code (Aquatic Code) every three
years.

« The Global Framework for the Control of
Transboundary comprises the following elements:
WOAH standards (the Aquatic Code and the Manual
of Diagnostic Tests for Aquatic Animals), the WTO
Agreement on the Application of Sanitary and
Phytosanitary Measures, and the Codex Alimentarius
Commission (FAO/WHO).

«  FAO’s Progressive Management Pathway for
Improving Aquaculture Biosecurity emphasizes
the development of management capacity
through a combination of bottom-up and top-
down techniques, as well as significant stakeholder
participation, resulting in  biosecurity co-
management and the promotion of long-term risk
management commitments.

«  The One Health Approach is predicated on the
idea that the health of animals, people, plants and
the environment are all intertwined. It contributes
to human, animal and plant health; natural
resource management and conservation; food
security; promoting access to safe and nutritious
food; combating antimicrobial resistance (AMR);
and advancing climate change adaptation and
mitigation actions.

A case study on Good health management practices
in aquaculture was presented by Aquaculture Engineer
Tamer Demirkan, and provided an overview of the
historical development of aquaculture sector in Tiirkiye,
followed by a detailed presentation of infectious fish
diseases encountered particularly in Turkish trout
farming, and health management practices in fish farms.
The main points are as follows:

«  Factors affecting the occurrence and development
of fish diseases are commonly broken down into
three categories: host factors, pathogen factors and
environmental factors. These factors are illustrated
in the Sniezko Diagram, an example of which is
presented in Figure 1. below. Evidence from the
field shows that aquaculture mismanagement
contributes significantly to the development,
occurrence and spread of fish diseases. Additional
contributory factors are (i) poor environmental
conditions, (ii) lack of knowledge about fish health

1

The World Organization of Animal Health, formerly OIE.
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among fish farmers and (iii) absence of necessary
communication channels for the correct diagnosis
of diseases.

Figure 1. Sniezko Diagram, 1973

Comprehensive practical studies, research and
guidelines onfish diseases, treatmentand prevention
methods are available online. However, in spite of
these studies, technological developments and
well-documented records, such diseases remain a
common occurrence. Finding a practical solution to
this problem is therefore crucial.

It is the responsibility of fish farm owners and
employees to undertake the necessary planning and

Regional Workshop on Fish Health Management and Fish Discases
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manage their business in line with predetermined
plans to ensure the healthy growth of fish, as human
error is an important factor in the emergence and
spread of diseases. In some cases, such mistakes can
prevent early diagnosis and treatment of diseases.

While the final diagnosis of many fish diseases
is obtained in a laboratory setting, initial rapid
diagnosis is the first and most crucial step. This
is because aquaculture operations are typically
located in remote locations far removed from
laboratories, and consequently the time taken to
obtain a definitive diagnosis might be protracted
and potentially cause a delay in treatment. Such
circumstances can result in a huge number of fish
losses. To avoid these situations, facility owners and
personnel should be receive information about fish
diseases and fish health management on a regular
basis. Such training content should include photos
and videos to facilitate early identification of fish
ailments.

It is important to emphasize that disease outbreaks
are the result of insufficient education, lack of
knowledge and experience, untargeted and
unplanned production, incomplete feasibility
studies, bad environmental conditions, inadequate
management, and lack of genetic improvement and
biosecurity.

The transportation of fish larvae from the same
hatcheries to different aquaculture facilities and
fish-processing factories by the same transport
vehicles without adequate regulation, and the
transportation of aquaculture tools/equipment
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and personnel between facilities without similar
regulation is provoking the spread of fish diseases
between aquaculture facilities throughout Turkiye.

The main vectors affecting the distribution of fish
diseases in Turkiye are:

uncontrolled fish transport;
manipulation during fish transport;

use of fish crates, parcels, Styrofoam and other
materials;

vaccination injectors;

vaccine serum hoses (dosing errors, etc.);
fish scoops;

transport vehicles and drivers;

transport of unused equipment such as nets, cages,
platforms and boats between different production
areas; and

transfer of fry and fish between different facilities of
large aquaculture companies.

ilhan Altinok (Karadeniz Technical University, Sirmene
Faculty of Marine Sciences) gave a presentation on
Collection and preparation methods of field samples
(fish autopsy), which covered the basics of fish
autopsy and sampling methods related to fish deaths,
accompanied by a comprehensive introduction with
photos detailing examples of clinical signs of certain fish
diseases. The main points are as follows:

Fish deaths are common due to a variety of causes
such as bacterial, viral, fungal, parasitic and non-
infectious diseases.

Depending on the body of water, its location and
history, insights into the potential cause(s) of the
incident, and available time and personnel, the
sorts of samples gathered for diagnostic pathology
and laboratory tests may vary. The following are
examples of sampling steps:

o Collect any and all evidence that pertains to the
occurrence.

o Gather any liquid or solid material that may
have been incidental in the deaths.

o If toxins are found, collect fish for residue
analysis.

Below are the main issues to be considered when
taking a water quality sample:

o Field water analyses should be carried out at
many stations across the body of water.

o Water quality varies greatly from top to bottom;
hence, testing should be performed at a variety
of different depths at each station. Oxygen
levels near the surface are often slightly higher
due to active photosynthesis by algal species
and wind activity.

o Temperature, oxygen concentration, pH and
salinity/conductivity are all important water

quality factors that should be examined at each
sample site.

o Water samples should be taken for algae
species verification if an algal bloom is noticed
or toxicants are suspected.

When sampling pesticides, metals and other
chemicals, it is vital to utilize appropriate sample
containers, stabilizers and cold storage (i.e. an ice
chest).

The following issues should be considered when
performing external examination of the fish samples
taken:

o Data collected from afflicted fish should be
species-specific. The length and weight of the
fish collected should be measured. Make sure to
define the state of the fish (i.e. living, moribund
or dead).

o Excess mucus on the skin, ascites, skeletal
abnormalities, exophthalmia and the presence
of lesions such as bleeding, frayed fins, ulcers,
and macroscopic or microscopic parasites
should all be noted.

o The severity of each detected lesion can be
characterized and rated on a scale of 0-3 or 0-5,
with 0 signifying no lesion. When describing
the lesion, include details such its size, amount,
location and shape.

o Under the microscope, evaluate a skin scrape,
a gill biopsy, and a faecal mount or gut scrape
from at least six recently slaughtered fish.
Parasites usually spread from dead fish, so fish
should be examined while still alive. External
mucus and skin epithelium can be sampled
using a microscope coverslip by softly scraping
the side of the fish from anterior to posterior.

Points to be considered while performing an internal
examination (autopsy) of fish samples are as follows:

o Fish should be slain humanely prior to internal
inspection by an overdose of MS222, clove oil
or cervical transection. Any parasites found
in internal organs, particularly the digestive
system, should be checked.

o For bacteria isolation, the liver, kidney and
spleen are the most commonly sampled
organs. If Streptococcus or Corynebacterium
are suspected, a brain sample should be taken.
If there is fluid in the body cavity, it should be
collected for culture as well. Brain heart infusion
agar (BHIA) should be inoculated with external
lesions such as ulcers or abrasions.

o If the fish is large, internal organs such as
the renal anterior kidney, spleen and ovarian
secretions are good materials for viral sampling.
If the fish is small, literally the entire fish can
be used (body length 4 cm). The organs to
be studied should be removed from the fish
and placed in a transport solution containing
antibiotics and antifungals.



o For histological investigation, the fish must
be alive. Most finfish autolyse very quickly
after death; hence, tissue samples should be
collected from live animals. To allow the fixative
to penetrate properly within the first few
hours, tissue samples should be no more than
1 cm thick. Different fixatives might be used
depending on the staining goals.

SESSION 2. COUNTRY PRESENTATIONS

Azerbaijan

Elnara Jafarova (Ministry of Ecology and Natural
Resources of Azerbaijan) delivered thefirst presentationin
this session on fish diseases and fish health management
in Azerbaijan. The main points are as follows:

« The national institutions and organizations
responsible for fish diseases and fish health
management are shown in the following table:

Regional Workshop on Fish Health Management and Fish Discases

food safety, animal health, plant health protection
and quarantine control in the country.

The import and export of fish and fish products is
carried out in accordance with the following rules:

o Import and export of animals, products of
animal origin and raw materials from the
territory of the Azerbaijan Republic is allowed
only at checkpoints at the state border.

o The import of animals and hatching eggs into
the country is regulated in accordance with
article 14.2 of the Veterinary Law of Azerbaijan.

o Mutual recognition of international veterinary
certificates is carried out in the manner
prescribed by the law.

o At the request of countries importing animals
and animal products originating from
Azerbaijan, the Food Safety Agency issues an
international veterinary certificate prepared in
accordance with the international veterinary
recommendations. The scope of Aquatic
Animal Health Management covers research,
prevention of diseases, diagnosis, treatment,
and protection of animal health.

Reported infectious and invasive diseases of fish are
as follows:

Infectious diseases reported Invasive diseases reported

+ Osteoclasis

Gill necrosis « Myxosomiasis

Azerbaijan
Ministry National
Ministry of Food of Ecology Acad.emy
Agriculture Safety and of Sciences
9 Agency Natural Scientific
Resources Research
Institute
« Agricultural
Services Authority
+ Agricultural
Science and
Innovation Centre
« Veterinary
Research Institute Food Safety | Food Safety | Institute of
. Livestock Research | Institute Institute Zoology
Institute
+ Agricultural
Research Centre
+ Azerbaijan State
University of
Agriculture

On 21 May 2019, the Decree of the President of
the Republic of Azerbaijan No. 701, “Regulation on
Agricultural Services Agency Subordinated to the
Ministry of Agriculture of the Republic of Azerbaijan”
was approved, and the“National Aquaculture Animal
Health Management System” was established.

The Agricultural Services Agency of the Republic of
Azerbaijan is responsible for health management of
animals, including fish. Legislation in the field of fish
health management consists of the Veterinary Law,
Fishing Legislation and the Food Products Law of the
Republic of Azerbaijan.

The Food Safety Agency was established on the
basis of the Decree of the President of the Azerbaijan
Republic, dated 10 February 2017, “On additional
measures to improve the food safety system in
the Republic of Azerbaijan”. The Azerbaijan Food
Safety Institute was established under the Agency.
The Centre for Analytical Expertise has a number of
laboratories that play an important role in ensuring

« Saprolegniosis
+ Furunculosis

+ Branchiomycosis
- Dermatomycosis
- Aeromonosis

« Vibriosis

« Chilodonellosis
« Trichodinosis

+ Ichthyophthriasis
+ Gyrodactylosis

- Dactylogyrosis
- Diplostomosis

+ Yersiniosis
« Pseudomonosis

- Postodiplostomyiasis
+ Ligulez

+ Cryptobiosis

In accordance with the “Action Plan for the
Prevention and Diagnosis of Epizootics’, preventive
vaccination against especially dangerous diseases,
diagnostic examination, disinfection, spraying,
therapeutic measures and training are carried out
by the Agricultural Services Institution of Veterinary
Service under the Ministry of Agriculture.

Kazakhstan

The second presentation was delivered by llya
Medvedev (Grand Fish Llp.) The presentation covered
fish diseases and fish health management in Kazakhstan.
The main points are as follows:

Kazakhstan plans to produce 270 000 tonnes of fish
by 2030. While increasing fish production in line
with this plan, it is important that the fish products
are of appropriate quality and meet food safety
requirements.
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Sanitary and preventive measures to prevent
diseases are issued in accordance with the Order of
the Ministry of Health of the Republic of Kazakhstan,
dated 5 June 2018, No. 175“On Approval of Sanitary
Rules”.

Epidemiological analysis of the parasitic morbidity
of the population is carried out by medical
organizations in accordance with the requirements
of sanitary regulations. These organizations are
tasked with conducting a survey of people from risk
groups, including residents of settlements along and
near rivers, lakes, reservoirs, floodplain reservoirs,
water transport workers, fish-processing businesses,
fishers and their families.

Places of destruction are determined by the
producers of fish products containing live parasites
dangerous to human and animal health under the
control of the regional subdivision of the Committee
forthe Protection of PublicHealth and the subdivision
of the local executive body for veterinary medicine.
The specified institutions are also responsible for
carrying out the following activities:

o Evaluation of fishing reservoirs once per year
(carp species are the species most susceptible
to infection by opisthorchis larvae);

o Monitoring of fishery reservoirs in endemic
areas for opisthorchiasis, based on three-year
data drawn from the results of studies of fish for
parasitic purity;

o Carryingoutsanitary and parasitological studies
of environmental objects (soil, water);

o Monitoring the flow of domestic and faecal
wastewater into reservoirs and performing
studies to detect the presence of eggs and
larvae; and

o Determining the infection risks of the
population.

Kyrgyzstan

Nurzamat Akparyl Uulu (Ministry of Agriculture) gave
a presentation on Kyrgyzstan's water resources, fish and
fish products, export and import procedures, and fish
health management practices. The main points are as
follows:

The glaciers of Kyrgyzstan comprise the freshwater
reserves not only of the country but of the whole of
Central Asia, and are also the main sources feeding
rivers. About 8 000 glaciers cover 4 percent of
Kyrgyzstan's territory (approximately 8 000 km?) - an
area larger than the combined area of the glaciers of
the Caucasus and the Alps. The glaciers store about
650 km® of ice.

There are about 30 000 rivers in Kyrgyzstan with a
total length of about 150 000 km. All the major rivers
of the country originate in the mountains, and are
fed mainly by the melting waters of glaciers and
snow. Most of the rivers belong to the Aral basin, and
therefore to the great river systems of Central Asia -

the Syr Darya and Amu Darya. There are about 2 000
lakes in Kyrgyzstan with a total area of 6 836 km?>.
Most of the lakes are located between 2 500 and
4000 m above sea level.

The Fisheries Department was established within
the Ministry of Agriculture by Decree No. 522 of
the Government of the Kyrgyz Republic, dated
12 September 1997.

Rainbow trout was first brought to the country
in 1975 from a Kazak trout farm to the Tonsky
fish-breeding plant in the form of fertilized eggs
for incubation and for further formation and
maintenance of breeding stock in ponds.

In 2020, fish exports amounted to 3 413 tonnes, with
a value of USD 8 585 000. In the first nine months of
2021, fish exports amounted to 2 742 tonnes with a
value of USD 9 345 000. Between 2015 and 2020, fish
exports have more than quadrupled in value.

Fish-processing facilities must comply strictly with
the requirements of the technical regulations of
the Eurasian Economic Union and the Fisheries
Department on the safety of fish and fish products
and food products.

The State Inspectorate of Veterinary and
Phytosanitary Safety underthe Ministry of Agriculture
of the Kyrgyz Republic exercises its authority to
perform state surveillance and inspection in the field
of veterinary and phytosanitary safety. The main
duties of the institution are as follows:

o protection of public health from diseases
common in animals and humans;

o protection of animal health from diseases and
ensuring epizootic welfare;

o protection of the territory of the Kyrgyz Republic
from the emergence and spread of infectious
and exotic animal diseases;

o ensuring the safety of products (raw materials)
subject to veterinary and phytosanitary control;
and

o prevention and suppression of violations of
rules on the import, export, re-export and
transit of regulated goods (cargo) that do not
comply with Uniform Veterinary and Sanitary
Requirements.

The main problems/challenges in terms of Aquatic
Life Health management are:

o lack of technical and diagnostic capabilities
of veterinarians to control and monitor the
condition of fish in fish farms;

o lack of accredited laboratories in the regions to
issue quality certificates when exporting fish
and fish products for export; and

o inadequate veterinary and sanitary control of
small-scale marketable fish production and fish
processing.



Tajikistan

Alidzhon Radzhabov (Aqvapors Llc) delivered a
presentation on the status of the national fishery
and aquaculture sector and fishery and aquaculture
resources, but did not address the status of aquatic
animal health management in the country. The main
points are as follows:

«  More than 65 species of fish live in the country’s
reservoirs and rivers. Out of these 7 are farmed and
13 live only in lakes and rivers. The amount of fish
fry produced in the country has increased over the
years, with the number of fish larvae produced rising
from 10 million in 2017 to 140 million in 2020.

«  Fishery and aquaculture in Tajikistan is considered
one of the most profitable industries, with large
natural bodies of water offering long-term sectoral
development.

The coordinating body of the fish-farming industry
is the state enterprise Mohii Tochikiston under the
Ministry of Agriculture of the Republic of Tajikistan.
The main task of Mohii Tochikiston is to improve
and develop breeding fish species, increase the
population and provide fresh fish products. In
addition, a number of programmes approved by the
Government of the Republic of Tajikistan have been
adopted. These government programmes have
contributed to the development and expansion of
fish farms in general.

Uzbekistan

The last presentation of this session was given by Abdulla
Kurbanov (Director of Scientific Research at the Institute
of Fishery, Uzbekistan). The presentation did not explicitly
address the status of aquatic animal health management
in the country, but did provide information on the
resources of Uzbekistan for aquaculture production,
commercial fish species, production quantities and the
Fisheries Development Programme, which is still being
implemented. The main points are as follows:

Uzbekistan is a landlocked country. There are two
large rivers, the Amudarya and Sirdarya, and many
smaller rivers and lakes (usually brackish water).
However, the water regime has been adjusted to
meet irrigation needs, which are constantly at odds
with fish farming.

Out of the 73 fish species found in Uzbekistan waters,
35 species are considered to have commercial value,
but only 18-20 of these species have been caught
for commercial purposes. Among the most valuable
fish species are the Common carp (Cyprinus carpio),
Silver carp (Hypophthalmichtys molitrix), Grass carp
(Ctenopharyngodon idella), Catfish (Silurus glanis,
Clarias strangeenius), Sudak (Stizostedion lucioperca)
and Rainbow trout (Oncorhynchus mykiss).

«  ADecreeofthePresidentoftheRepublicofUzbekistan
“On Measures to Improve the Management System
of the Fish Industry” was adopted on 1 May 2017. In
addition, a “Programme for the Development of the
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Fish Industry’, approved by the Cabinet of Ministers
of the Republic of Uzbekistan, is updated annually.
The latter emphasizes ensuring food security and
improving welfare in rural areas with targeted
investments in fish farming.

« A Decree of the President of Uzbekistan “On
Regulation of the Activities of the State Committee
for the Development of Veterinary and Livestock
of the Republic of Uzbekistan” was adopted on
28 March 2019.

«  Development of aquaculture enterprises in
Uzbekistan is stable and progressive. Annual
average increase in fish production over the last five
years in this sector has reached 16.2 percent. Fishing
has increased in natural reservoirs with an average
growth of 8.9 percent.

SESSION 3. ENVIRONMENTAL AND NON-INFECTIOUS
DISEASES, STRESS AND FISH VACCINES

The second day began with the presentation Welfare
and stress in farmed fish, given by Sibel Ozesen Colak
(Faculty of Aquatic Science, Istanbul University). The
presentation covered the history of animal welfare,
legislation, animal welfare, homeostasis and stress. The
main points were as follows:

«  The majority of people would agree that “animal
welfare” refers to the quality of life that an individual
animal enjoys. Despite growing recognition of the
importance of animal welfare and a widespread
understanding of what it means, a scientific
definition of the term has proven elusive with no
prevailing consensus.

«  Animal welfare has been a prevalent human concern
throughout history in instances where animals
appear to be suffering. Animal welfare has also been
approached from a variety of religious perspectives.
David Hume, a British philosopher, believed that
animals have thoughts and feelings, and thus could
experience pain.

«  Opinions on this issue have shifted over time with
the understanding that animals are conscious. As
a consequence, many countries have established
legal frameworks and standards on animal welfare.
For example, in Turkiye, the following pieces of
legislation apply to animal welfare: the Animal
Protection Law (2004), the Farm Animal Welfare
Regulation (2011), and the Regulation of Welfare
and Protection for Animals Used in Research and
Other Scientific Experiments (2011).

«  "“Homeostasis” refers to the preservation of the
stable balance of an animal’s internal environment
- and plays a critical role in fish welfare. Negative
and positive input processes are used to maintain
homeostasis. While the success of these processes
leads to health, their failure results in disease.
Homeostasis, stress and disease all have a close
association.

. “Stress”is described as “the organisms’ adaptability
to alter internal and external situations, which
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results in the regulation of proper metabolism” A
“stressor” is a stimulus that causes discomfort and
struggle in an organism. Stress is classified as either
acute or chronic, and can have both negative and
beneficial effects on performance. In fish, stress has
a complicated hormonal and chemical metabolism.
Fish stress reactions and the impact of natural and
physical stress have been widely studied in science.

Fish can adapt if the stress response between a
species and the changing environment can be re-
established successfully. Physiological adaptation is
marked by changes in blood and tissue chemistry,
regardless of the source of stress. General Adaptation
Syndrome describes changes in environmental
stress in fish. Hormonal and nerve reactions drive
the events that make up this syndrome.

The hormones released by fish are measured directly
to determine stress levels. The detection of enzymes
in serum (markers of organ or tissue damage), blood
glucose level (an indirect indicator of hormonal
activity) and Cl quantity in the blood (an indicator
of ion regulation) can all be used to quantify the
impact of stress in a variety of settings.

International  organizations have  produced
suggestions and guidelines on fish welfare, while
industry rules of practice include provisions to
protect fish welfare. The Federation of European
Aquaculture Producers (FEAP) has issued a Code of
Conduct based on these documents and emphasizes
the importance of fish welfare. The Aquaculture
Stewardship Council (ASC), the GLOBALGAP
aquaculture standard and Best Aquaculture
Practices have all established standards and
certification schemes for sustainable aquaculture
that incorporate fish welfare.

A variety of internal and external elements have
an impact on fish. However, fish and their dynamic
environment can coexist in harmony. Stress must
be avoided and controlled properly throughout the
entire fish development cycle.

Jale Korun (Faculty of Fisheries, Akdeniz University) gave
a presentation on Environmental and non-infectious
diseases, which examined environmental diseases,
nutrition-induced diseases and non-infectious diseases.
The main points are as follows:

In industrial aquaculture, environmental illnesses
are the most commonly seen diseases. Low oxygen
concentration and excessive ammonia, nitrite, and
natural or artificial toxins in the aquatic system are
all causes of these disorders.

Because fish are ectothermic animals, they do not
produce body heat and instead rely on the heat
of the water to maintain their body temperature.
As a result, water heat has a substantial impact
on fish, influencing metabolic activity rates and
other biological processes. Most environmental
diseases can be avoided if producers use proper
water quality management strategies. However,
such management in aquaculture and fish health is

frequently overlooked and misunderstood.

Water temperature affects water quality metrics,
gas solubility, biological oxygen demand, organic
material breakdown and chemical dissolution rates.
Water temperature in production systems should be
checked and recorded on a regular basis, especially
in the event of a disease outbreak.

Fish can be negatively affected by swift temperature
changes, and can show symptoms of stress or even
be killed by temperature changes of as little as 3-4 °C.
Fish may also be susceptible to fungi and some types
of bacteria that cause infectious diseases.

The amount of dissolved gases in water, such as
oxygen, carbon dioxide, ammonia, nitrite, nitrate
and nitrogen, are of crucial importance for fish
health.

Fish nutritional disorders can arise as a result
of nutrient shortage (undernutrition), excess
(overnutrition) or imbalances (malnutrition) in
their diet. As animals accumulate body reserves to
compensate for nutritional deficit to some extent,
such disorders normally develop gradually. Only
when the availability of any food component falls
below a specific threshold, do disease symptoms
appear. When food is abundant the excess is
transformed into fat and stored in the tissues and
organs of the fish, which can have a negative impact
on the physiological mechanisms of the fish. The
most common nutritional disorders seen in fish and
their symptoms are as follows:

o When the diet is entirely or primarily artificial,
vitamin-related health problems can emerge.
Fish require around 15 vitamins, but this is
not the case for all fish species. Fish also need
certain amounts of each vitamin in their meals.

o Fish are unable to synthesize Vitamin C. As a
result, they must obtain Vitamin C from their
diet. Fish with a vitamin C deficit may develop
skeletal abnormalities.

o A lack of Panthothenic acid (Vitamin B5) leads
to anorexia, stunted growth, gill necrosis/
clubbing, anaemia, mucous-covered gills,
lethargic activity and inflated opercules.

o In trout, deficiency of Vitamin E can lead to
severe anaemia.

o As fish cannot produce essential amino acids,
these must be included in their diet.

o In some salmonids, methionine and histidine
deficiency causes bilateral cataracts.

o In sockeye and chum salmon, tryptophan
deprivation causes scoliosis and lordosis.

o Caudal fin degradation can be caused by a lack
of lysine.

o Lipids in the diet provide vital fatty acids (EFA)
and energy.

o Because most fish species cannot produce
polyunsaturated fatty acids (PUFA), they must



obtain them from the diet in order to maintain
proper development, reproduction and health.

o EFA insufficiency impacts male and female
fish reproductive function, resulting in poor
egg fertilization and hatchability, embryonic
abnormalities and a low probability of offspring
survival.

o The quality of fatty acid composition, as well
as sperm and eggs, is affected by dietary lipid
composition.

o In animals, macro and trace elements are
considered of vital importance. Sufficient
amount of these elements are found in fish.

Common non-infectious fish diseases are as follows:

Swimbladder disorders: Overinflation or collapse
of the swimbladder may result in the fish floating
on top of the water or sinking to the bottom.
Swimbladder inflammatory disease has been
observed in a variety of cyprinid fish species and is
thought to be linked to transportation stress.

Non-infectious dropsy: Dropsy can be caused by
a variety of factors. Aside from contagious forms of
the disease, dropsy can be caused by physiological
problems of the osmoregulatory system, as well as
tumours or damage to one or more osmoregulatory
organs. Due to the aggregation of ascites fluid and
tissue water content, fish suffering from dropsy
exhibit a swollen belly. Exophthalmia and dropsy
occur together under some circumstances.

Nephrocalcinosis: Nephrocalcinosis is a disease
that impacts kidneys, and is caused by granular
calcium phosphate deposition in the renal tubules
and ducts. Nephrocalcinosis can be triggered by
a combination of nutritional and environmental
variables, including poor water quality, magnesium
insufficiency, and selenium and arsenic toxicity.

Skeletal disorders: Fish have been found with a
variety of vertebral and spinal deformities, including
lordosis (saddleback, swayback), scoliosis (lateral
curvature with rotation of the vertebrae) and
platyspondyly (sort tail, compressed vertebrae)
(Lall and Lewis-McCrea, 2007). The pathophysiology
of skeletal abnormalities in fish may be caused
by nutritional problems or toxicities of minerals
such as calcium, phosphorus, zinc, selenium and
manganese, as well as vitamins (A, C, D, E and K).

Tumours (or neoplasia) have been widely reported
in many fish, including cyprinid species (Lall,
2010), Pacific and Atlantic flatfish and Atlantic cod.
Neoplasia is a disease in which genetically altered
cells escape from the normal growth population.

A virtual presentation on Fish immunology and fish
vaccines was given by Kim Thompson (Principal

Investigator,

Moredun Research Institute, United

Kingdom of Great Britain and Northern Ireland). The
main points are as follows:

Fish have a strong immune system that can defend
against diseases and includes innate and adaptive
immune responses. The initial line of defence
against infection is innate immunity, which consists
of physical barriers (skin, scales, and the epithelial
layers of the gills and gastrointestinal tract) as well
as cellular and humoral components. Antimicrobial
components of the humoral innate immune
response include AMPs, lysozyme, complement
proteins and acute-phase proteins, while
monocytes/macrophages, granulocytes, dendritic
cells and non-specific cytotoxic cells make up the
cellular innate immune response.

The cellular response is triggered when pathogen-
associated molecular patterns (PAMPs) on the
pathogen or danger-associated molecular patterns
(DAMP), which are generated by stressed or
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damaged cells, bind to pattern recognition receptors
(PRRs) on the cells. If the innate immune response
fails to stop the infection, dendritic cells, monocyte/
macrophages and B cells introduce an antigen
which activates the adaptive immune system. This
pathogen-specific reaction creates an immune
memory that can respond to a future contact with
the pathogen. There are two types of immunological
responses: cell-mediated and humoral. The cellular
responses are delivered by T cells, including helper
(CD4+)T cells, cytotoxic (CD8+) T cells and regulatory
T cells (Treg), while B cells deliver humoral immunity
by producing immunoglobulins (Ig) specific for their
target antigen. Three Ig classes have been found in
teleosts (i.e. IgM, IgD and IgZ/T).

In aquaculture, vaccines have been found to
efficiently control disease outbreaks while
reducing the requirement for antibiotics and
chemotherapeutants. With the growth of the
aquaculture sector and increased access to new
vaccine technologies, there is greater focus on and
investment in vaccine research. Currently, most
commercial vaccinations are made from dead
whole-cell preparations that have been adjuvanted
for intraperitoneal delivery. Nonetheless, new
technologies, such asrecombinantand DNA vaccines
are strong instruments for vaccine development in
the future. Proteomics and reverse vaccinology have
the potential to uncover protective antigens for
application in these vaccination systems.

SESSION 4. INFECTIOUS DISEASES

A presentation on Common bacterial fish diseases
and their diagnosis and prevention, given by Mustafa
Tiire (Trabzon Central Fisheries Research Institute),
provided details of common bacterial fish diseases seen
in aquaculture. The main points are as follows:

Despite the development of new treatments and
cultural practices, fish ilinesses remain one of the
world’s most important aquaculture challenges.
Infectious diseases in commercial fish species
cause major economic stress at both local and
national levels. Stress, pathogen susceptibility and
host susceptibility are all interlinked, and disease is
inevitable when the balance is disrupted. Disease
prevention should be preferred to therapy. Fish
infections can provoke severe economic losses, have
a negative effects on exports, and can result in loss
of work and time. They can also increase levels of
antibiotic resistance and pollution.

A bacterium is a single-celled microorganism. There
are over 5 million different bacterial species, half
of which can be cultivated in the lab. Aeromonas,
for example, are 5-10 m in size and are typically a
few micrometres long. They come in several shapes
including cocci, vibrio, helical, rod-like and comma-
shaped. Microorganisms can be transmitted in two
different ways: vertical transmission (infectious
agent transmission from one generation to the next)
and lateral transmission (contamination between

individuals in a population). Direct (horizontal)
transmission, such as skin-to-skin transfer, is
common in aquaculture settings.

The aquaculture sector has seen incredible
development in the last few decades but has also
experienced difficulties, notably due to a variety
of different fish disease outbreaks. Some of the
common bacterial fish diseases are as follows:

o Vibriosis (also known as red-pest, salt-water
furunculosis and eye illness) is a well-known
bacterial fish disease caused by Vibrio bacteria
in seawater. It has been reported in a wide
range of fish species, such as sea bass, sea
bream, salmonid spp., cod, European eel, turbot
and tilapia. After exposure, the incubation
period is usually five to ten days. Anorexia,
irregular swimming, ulcus and blackness on
the skin are seen after the incubation period,
and haemorrhages are found around the base
of the fins, surrounding the mouth, operculum
and anus area. Reduced fish density and stress,
appropriate sanitary practices, the removal
of dead or moribund fish, and the addition
of vitamins and minerals to diet are the best
mitigation measures to prevent the disease. The
fish are given an antibiotic treatment based on
the result of an antibiogram test.

o Yersiniosis or enteric red mouth disease is
caused by Yersinia ruckeri. The disease can
trigger severe economic consequences,
especially related to salmonid fish, in countries
across the globe, including in Europe, Central
Asia and the Caucasus. The major symptoms
in infected fish consist of darkness on the skin,
and haemorrhages at the base of the fins and
around the mouth and ocular area. Bilateral
exophthalmos, prolapsus and ascites are
also often encountered. The haemorrhages
around the mouth and ocular area are the
most crucial indicators. Treatment is performed
according to the results of an antibiogram test,
and may consist of antibacterials, florfenicol,
oxytetracycline and enrofloxacin.

o Streptococcosis (Lactococcosis) disease results
from Lactococcus garvieae, Streptococcus inia
and Vagococcus spp. causing streptococcosis
(Lactococcosis). For certain varieties of fish
species (trout, sea bream, sea bass and carp),
L. garvieae is particularly lethal. Exophthalmos,
pop-eye, haemorrhages around the
operculum and base of the fins, and ascites
are all seen in infected fish. Haemorrhages
and swollen kidneys, spleen and liver are
seen in necrospi. Exophthalmos on both
sides may be a pathognomonic symptom of
lactococcosis. Antibiotics (usually florfenicol
and erythromycin) are prescribed based on the
findings of an antibiogram test.

o Fish diseases associated with the genus
Aeromonas include  Motil Aeromonas



Septicemia (MAS) caused by Aeromonas
hydrophila, A. sobria, A. veronii and A. caviae;
Frunculosis caused by A. Aeromonas
salmonicida  subsp.  salmonicida  (typical
Aeromoniasis); Goldfish ulcer diseases caused
by A. salmonicida subsp. achromogens (Atypical
Aeromoniasis); Carp erythrodermatitis (CE) or
ulcer disease caused by Aeromonas spp.; and
Infectious dropsy (septicemia) of carp caused
by A. hydrophila, A. caviae and A. veronii. These
pathogens have been found worldwide both
in fresh and brackish waters and infect a large
range of fish species, including trout, eel, carp,
and sturgeon.

o Flavobacteriosis is the most important
factor in offspring loss. There are three main
Flavobacterium spp. which are the most
common pathogens found in freshwater fish:
F. psychrophilum, the causative agent of cold-
water disease and rainbow trout fry syndrome
(RTFS); F. columnare, the causative agent of
columnaris disease; and F. branchiophilum, the
causative agent of bacterial gill disease (BGD).
These bacteria are difficult to identify because
they do not thrive in standard nutritional media
(Loch and Faisal, 2014).

o Bacterial Kidney Disease is a chronic sickness
with a significant death rate, particularly
in salmonids. Renibacterium salmoninarum
(Corynebacterium salmonis) is the causative
agent of the disease, which adheres to the
kidney and generates white patches.

o Others common bacterial fish diseases include
Photobacteriosis (pasteurellosis) caused by
Photobacterium damsela subsp. Piscicida;
Pseudomaniasis caused by Pseudomonas spp.;
Mycobacteriosis caused by Mycobacterium
marinum; Edwarsiellosis caused by Edwardsiella
ictaluru and E. tarda; and Citrobacteriosis
caused by Citrobacter freundii and C. breakii,
which has been reported in Tirkiye and Central
Asian countries.

Oznur Diler (Egirdir Faculty of Fisheries, Isparta
University of Applied Sciences) gave a presentation on
Common fungal fish diseases and their diagnosis and
prevention.The main points are as follows:

Oomycetes, often known as water moulds, cause
fungus infections in fish and are the most frequent
fungal group affecting wild and farmed fish.

The genus Saprolegnia is primarily responsible
for the disease saprolegniasis, which is seen in
freshwater fish and fish eggs. Saprolegniasis is the
most frequent fungal disease in Turkish hatcheries.
The skin lesions are grey or white in colour in the
early stages of infection, and can spread quickly,
destroying the epidermis. Acute infections begin as
tiny epithelial erosion foci, with the fungus able to
spread throughout the body in as little as 24 hours.
Large, deep sores that expose the muscle might
result from a chronic infection. Affected fish become
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sluggish and eventually perish. The main species
associated with disease are Saprolegnia parasitica
and complex S. diclina-parasitica.

Adequate management methods such as good
water quality, avoidance of crowding to minimize
harm (particularly during spawning) and good diet,
are the optimum ways to prevent saprolegniasis.
Several researchers use formalin, copper sulfate,
potassium permanganate, sodium chloride, acetic
acid, hydrogen peroxide and iodophors to treat
saprolegnia infection in fish and fish eggs, with
the dosage and intervals dependent on the fish
species, severity of infection and climatic conditions.
Some studies have been made on the use of
herbs to treat fungus infections. Gormez and Diler
(2014) successfully controlled the fungal pathogen
(Saprolegnia parasitica) through application of the
essential oils of the three Lamiaceae species - black
thyme (Thymbra spicata L.), oregano (Origanum
onites L.) and savory (Satureja tymbra L.) — through
in-vitro study.

Aphanomyces invadans is the causal agent of
Epizootic Ulcerative Syndrome. Infection is a
significant seasonal epizootic condition found in
wild and farmed freshwater fish as well as estuarine
species. It has a complicated infectious aetiology and
is clinically defined by invasive A. invadans infection
and necrotizing ulcerative lesions, which usually
result in a granulomatous reaction. Infection with
A. invadans is most commonly known as epizootic
ulcerative syndrome (EUS), but is also referred to as
red spot disease (RSD), mycotic granulomatosis (MG)
and ulcerative mycosis (UM) (Eldesoky et al., 2017).
A. invadans infection is most common in water
temperatures of 18-22 °C and following periods
of heavy rainfall. It has been observed in different
regions of the world with outbreaks starting in wild
fish before spreading to ponds.

No current vaccine can protect fish from this disease.
However, it has been reported that snakehead fish
immunized with a crude extract of A. invadans
elicited a humoral immune response (Kar, 2016).
A. invadans-infected fish in the wild and aquaculture
ponds cannot be treated effectively. Instead, water
exchange should be stopped in contaminated fish
ponds, and lime or hydrated lime and/or salt should
be applied to reduce fish losses.

Branchiomycosis (gill mycosis) is a fungal disease
that affects the gill epithelium and capillaries in fish
farms (and espcially carp farms). Branchiomycosis is
a gill infection that can result in significant mortality
and respiratory discomfort in koi, eels, perch and
other freshwater fish. Branchiomycosis is caused
by two oomycetes: Branchiomyces sanguinis and
Branchiomyces demingrans. Poor water quality,
particularly high ammonia levels, high organic loads
and dense plankton blooms are strongly linked to
disease epidemics. Eutrophication is known to be a
significant factor in predisposing fish to the disease
in wild fish populations.
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Dead fish should be eliminated from farmed
populations to limit the quantity of spores released
into the water. Chemotherapeutant baths have not
proven effectivein the treatment of branchiomycosis.
Due to fungal spores falling from necrosed gills, this
disease produces respiratory distress in affected gills
and is characterized by significant mortality. Gill
rot lesions are common external indicators in fish
with severe illnesses. These lesions may resemble
columnaris disease or other gill infections.

The presentation Common parasitic diseases of
fish, given by Ahmet Ozer (Faculty of Fisheries, Sinop
University), provided an overview of the diversity of
marine, freshwater and aquarium fish parasites reported
in Turkiye, including details of the systematics, lifecycles
and infection processes of common parasites. The main
points are as follows:

Parasites are accepted as the world’s most varied
living organisms. Fish in marine, freshwater and
brackish water may have at least one parasite at some
point during their lives in the wild and in captivity.
Parasites are often harmful to the host fish’s health,
and understanding their infection techniques is
crucial to combating them. Fish hosts provide food
and a home for the parasites to complete their
lifecycle.

Parasites can be outwardly or internally located,
and their host specificity can be monoxenous,
oligoxenous or polyxenous:

o Monoxenous parasites are adapted for life on/
in only one host species (i.e. they exhibit strict
specificity).

o Oligoxenous parasites can live on/in several
hosts, although one or more species may be a
typical host.

o Polyxenous parasites are not specific to a
particular host and are capable of infecting
many different types of host.

In higher taxonomy, parasites can be categorized as
either Protozoa or Metazoa. Ciliophora, Myzozoa and
Euglenozoa are the most prevalent parasitic groups
of Protozoa, while Monogenea, Trematoda, Cnidaria,
Nematoda, Cestoda, Arthropoda, Acanthocephala
and Hirudinea are categorized as Metazoa. When
the right conditions exist, protozoan and some
metazoan parasites, such as arthropods, can
multiply rapidly, and need only one host to infect.
Metazoan parasites, on the other hand, require
more than one host to complete their lifecycle, and
fish can serve as either an intermediate or definitive
host. Parasites can induce serious pathological
effects on fish health, such as hyperplasia, edema
and haemorrhages, depending on where they live
on/in their hosts.

The taxonomically categorized parasite species and
their characteristics are summarized briefly below.

o Protozoa. The main diseases caused by this
parasite group in fish species are White

Spot Disease (Ichthyophthirius — multifiliis),
Trichonidasis and Amyloodiniosis:

¢ Ciliophora. Ciliates are the protozoan
parasites most identified as spreading
easily among fish hosts. Ectoparasitic
diseases are cited as the major problem in
warm water fish farms, with ectoparasites
reported as the largest pathogenic group
of organisms causing severe mortalities.

¢ Dinoflagellata. This species can cause
dramatic losses, primarily during warmer
months. Amyloodiniosis can kill the host
in less than 12 hours, with acute morbidity
and mortality around 100 percent,
depending on the farming conditions,
parasite burden, fish species and season.
A. ocellatum pathogenicity is related to the
attachment to host tissues (mainly gills) of
its parasitic stage (trophont).

Metazoa. Metazoan parasites comprise a
polyphyletic group made up of six parasitic
taxa: flatworms (Platyhelminthes), tapeworms
(cestodes), trematodes (flukes), roundworms
(nematodes), acanthocephalans and
crustaceans. The main parasites that cause
disease in fish in Metazoa - a very large group
- are as follows:

¢ Monogenea. Monogeneans are
ectoparasitic flatworms that can be found
on the skin, gills or fins of fish. They have
a direct lifecycle and do not require a host
in between. Adults have both male and
female reproductive structures making
them hermaphrodites (Tubbs et al., 2005).
Monogeneans, like all ectoparasites, have
well-developed attachment systems.

¢ Digenea. Digeneans are endoparasitic
flatworms. In the anterior and ventral
sections, there are two sucker-like
attachment organs. In both freshwater and
marine habitats, several genera infect host
fish. On the skin, fins, gills, muscle, stomach
and intestines, they produce little white to
yellow or brown to black cysts.

¢ Cestoda. Cestodes are tapeworms that
are endoparasitic. The trunk might be
segmented or unsegmented, and can
be strip-like. They infect fish species by
attaching to internal organs using this
organ. Some species can grow up to
25 metres long. Some animals are zoonotic,
which means that they can infect humans.

¢ Crustacea. The Copepoda and Isopoda
groups are the most common parasite
crustaceans found in commercial fish.
Different freshwater and marine fish
are parasitized by species of the genera
Argulus, Caligus, Ergasilus, Lernanthropus,
Lernaea, Lerneaocera and Lepeophtheirus



(sea louse). Isopoda species from the
genera Nerocila, Livoneca Ceratothoa and
Gnathia parasitize a variety of marine fish,
with parasites detected in the gills, mouth
cavity and skin.

¢ Isopoda. The Gnathiidae and Cymothoidae
families are fish parasites, while the
majority of marine species live on detritus.
Only Cymothoids parasitize fish as adults.
Adult gnatiids are free-living, whereas
larvae parasitize fish. Because they harm
the tongue and gills, foraging becomes
an unpleasant experience. During the
Gnathiidae family lifecycle the larvae infect
fish and feed on their blood, while adults
are not parasitic.

¢ Myxozoa. There are many genera and
species in the Phylum Cnidaria (Class
Myxozoa), the majority of which are fish
parasites. Some species are well-known
pathogens for freshwater and marine fish.
Myxozoans have been found in a growing
number of farmed marine fish in recent
years.

¢ Acanthocephala. Acanthocephalans are
also known as thorn-headed worms or
spiny worms. They reside exclusively
in the small intestine of vertebrates as
adults, and have an indirect lifecycle that
involves an intermediate arthropod host.
Acanthocephalans adhere to the guts of
their host via a retractable and invaginable
proboscis. The size and shape of the
proboscis bearing hooks and barbs varies
widely between species. Nutrients are
absorbed directly through the body wall
from the host'’s intestines.

Diseases produced by several very influential
parasites in aquaculture can be costly as a result
of substantial economic losses and restrictions on
the sector’s development. The success of parasite
treatments is dependent on proper identification
and data collection, which can be accomplished
through chemical applications or biological
adjustments to their complex lifecycles through
excellent husbandry techniques.

Oznur Diler (Egirdir Faculty of Fisheries, Isparta
University of Applied Sciences) gave a presentation on
The effect of crayfish plaque pathogen, Aphanomyces
astaciin some lakes of Tiirkiye, which provided detailed
information about the crayfish species in Turrkiye, crayfish
plaque and its pathogen Aphanomyces astaci. The main
points are as follows:

Turkiye has over45 crayfish-harvesting water sources.
The narrow-clawed crayfish, Astacus leptodactylus
(Esch, 1823), is the country’s native freshwater
crayfish species, and is distributed extensively in
lakes, dam-lakes and rivers throughout the country
(Harlioglu, 2011). The causative agent of crayfish
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plague is Aphanomyces astaci, a fungus belonging
to the Leptolegniaceae family, Phylum Oomycota
(water moulds). Crayfish was a popular harvesting
seafood in Tirkiye until 1986, after which date the
majority was exported to Europe. Following the
outbreak of crayfish plague in Tirkiye, a fishing ban
was established to safeguard crayfish populations.
This was followed by a restocking programme in a
number of national water bodies.

Symptoms observed in infected crayfish include
slow and disorganized limb motions, paralysed
extremities, loss of legs and claws, and destruction
of the cuticular surfaces of the affected areas,
particularly on the anal area and the articular
membranes of the walking legs, or the chitinous
carapace or abdomen segments. The pace of spread
from initially infected animals is influenced by a
number of factors, one of which is the temperature
of the water. As a result, the time from the pathogen’s
first introduction into a population and obvious
crayfish mortality might vary greatly, ranging
from a few weeks to months. During this time,
the infection’s prevalence will rise progressively
until it reaches 100 percent. When a population of
highly vulnerable crayfish is infected, large levels of
mortality are usually encountered in a brief period,
ending with dead and dying crayfish filling the floors
of lakes, rivers and creeks in locations where crayfish
density is high (WOAH, 2019).

Movement of infected living or dead crayfish,
possibly contaminated water, equipment or
any other material capable of transmitting the
disease from an infected crayfish to a clear site
containing vulnerable species should be avoided.
General biosecurity precautions should be well-
established and followed (e.g. regulated entry to
the premises, boot cleaning when entering the
location, investigation of any fatalities, introduction
of living animals (crayfish, finfish) only from sources
confirmed to be absolutely clean of A. astaci
infection) (WOAH, 2019). It is impossible to identify
low-level infections with culture methods. The use of
molecular methods aids in the diagnosis of diseases,
but differentiation between the genotypes still
demands the use of isolation procedures.

The presentation Common viral fish diseases and their
diagnosis and prevention, given by Ilhan Altinok
(Strmene Marine Sciences Faculty, Karadeniz Technical
University), included detailed information about viruses
and common viral diseases in fish. The main points are
as follows:

Viruses are acellular infectious entities with genomes
made up of RNA or DNA, but not of both, and a capsid
protein that protects the genome. Most viruses
have additional structural traits that distinguish
one viral group from another, such as an envelope
of a protein-containing lipid bilayer formed by an
infected host cell. In 2021, the World Organization
for Animal Health (WOAH) listed ten notifiable fish
ilinesses, eight of which are viral in origin.
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«  Common viral fish diseases include the following:

(o]

Infectious Pancreatic Necrosis Virus was the
first fish virus discovered in cell culture (IPNV)
(Crane and Hyatt, 2011) following a sickness
epidemic that killed 50 percent of rainbow
trout fingerlings. The most fragile species
are salmonids and rainbow trout. In the
freshwater stage, juvenile salmonid fry die up
to 100 percent of the time, and considerable
mortality has been observed in the post-smolt,
saltwater phase. Only juvenile fish are impacted
clinically (mortality in fish older than 6 months
is uncommon). IPN outbreaks have been
observed in almost every corner of the world.
The severity of clinical disease varies depending
on the age, species, temperature and other
environmental parameters of the fish.

Viral hemorrhagic septicemia virus (VHSV),
a rhabdovirus belonging to the genus
Novirhabdovirus, is the most common illness
in farmed rainbow trout in Europe. Salmonidae,
Esocidae, Clupidae, Gadidae and Pleuronectidae
are among the fish that can be infected by
VHSV. During a VHS outbreak, fish of all ages can
become sick and present symptoms, although
young fish are the most vulnerable. Water
temperatures ranging from 3 to 12 °C provoke
disease, with fatality rates rising at 8 °Cto 10 °C.
Spreading of the virus is rare over 15 °C. Viruses
can easily spread horizontally during illness
epidemics through waterborne transmission.
Survivors can become transporters, releasing
thevirusthrough urine or sex products; however,
viral detection in vectors is not accurate until
they reach sexual maturity. Shedding occurs

only in winter, when water temperatures fall
below freezing (Noga, 2010).

The virus that causes viral haemorrhagic
septicaemia (VHSV) belongs to the Sprivivirus
genus and the Rhabdoviridae family. The
disease affects cultured sub-adult common
carp, and is common in ponds where the water
temperature varies between 10°C and 20°C
in the spring. Although all age groups can be
affected, young fish up to a year old are more
likely to display clinical indications of sickness.
Age, or the state of innate immunity as it
relates to age, appears to play a crucial role in
clinical illness appearance, with younger fish
more prone to show signs of illness. Water
temperature, fish age and condition, immune
status, population density and stress variables
all influence disease patterns. Overwintering
can result in a weakened physiological state,
which may contribute to illness vulnerability.

The Infectious Hematopoietic Necrosis Virus
(IHNV), initially discovered in the 1950s, has
wreaked havoc on salmonid hatcheries in
the Pacific Northwest of the United States.
Initially, the disease was thought to affect
only Oncorhynchus species, but many other
species are now categorized as susceptible to
the virus. Younger fish have a higher mortality
rate than older fish, which may not present
clinical symptoms. Water temperature also
has a significant impact on outbreaks. Peak
mortality (up to 100 percent) occurs at 10 °C,
with fewer and more chronic mortalities at
lower temperatures (Noga, 2010).
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o The koi herpesvirus (Cyprinid Herpesvirus 3)
appears to infect fish of all ages from juveniles to
adults. Carp larvae are resistant to KHV infection
but become susceptible once they reach
maturity. Water serves as the principal abiotic
vector for horizontal transmission, which can
be either direct (from fish to fish) or vectorial
(from vector to fish). Viruses are expelled by fish
through their faeces, urine, gills and skin mucus
(Rathore et al., 2012). The disease can spread
quickly, especially at optimal temperatures
(23-25 °C), although it can also spread slowly at
temperatures below 23 °C. The morbidity rate
among vulnerable groups can be as high as
100 percent. If virus isolation is attempted, gill,
kidney and spleen tissues should be sampled.

o The Lymphocystis disease virus (LCDV) is a
member of the Iridoviridae family. This chronic
infection has the ability to infect over 141
marine and freshwater fish species from 45
different families. Infection causes pebble
or wart-like nodules to develop, which are
most commonly seen on the fins, skin or gills,
although other tissues may also be affected. The
mode of transmission in nature is unknown, but
the disease appears frequently in winter when
the water temperature is below 12 °C.Infected
fish do not die as a result of the virus, but their
economic worth is reduced.

o Cyprinid Herpesvirus-1 (CyHV-1) of the
Alloherpesviridae family causes Carp Pox virus
disease (CPVD), a skin disorder that causes
excessive mucus cell multiplication. It is usually
non-fatal. Symptoms include clinically apparent
white waxy lesions that appear during the chilly
Winter months and early Spring, but tend to
diminish when the temperature rises in the
Summer. The risk of death is quite low but the
economic impact is significant because the
cutaneous growths reduce fish marketability.
Contact with abraded skin causes horizontal
infection.

A case study on Lactococcosis: A common disease
problem in rainbow trout (Oncorhynchus mykiss)
farms was presented by Jale Korun (Faculty of Fisheries,
Akdeniz University). The main points are as follows:

Maintaining fish in good health is a core objective of
aquaculture systems, and one that promotes rapid
growth in the fish. From egg to marketable size, fish
in good health have a high rate of survival. However,
unlike oceans and seas, fish ponds are characterized
by a wider range of factors. Some of these factors,
such as temperature and dissolved oxygen, can have
a negative impact on fish health, resulting in stress-
related illnesses (Wedemeyer, Meyer and Smith,
1976).

«  Lactococcosis is a septicaemic infection with a high
mortality rate, and has been found in both freshwater
and marine fish species. The disease is caused by the
bacteria Lactococcus garvieae (an older synonym for

Regional Workshop on Fish Health Management and Fish Discases

Enterococcus seriolicida), and was initially observed
in Japan near the end of the 1950s (Ferrairo et al.,
2013). Since then, the bacterium has spread to a
number of countries (Ferrairo et al., 2013).

Anorexia, lethargy, erratic swimming, melanosis, uni
or bilateral exophthalmia, ascites and haemorrhages
in the periorbital and intraocular areas, at the base
of fins, and on the surface of internal organs are the
most common clinical signs of lactococcosis.

L. garvieae is a Gram-positive, ovoid-shaped
bacteria that forms short chains and is devoid of
cytochrome oxidase, catalase and H2S. It thrives in
a 6.5 percent NaCl solution at temperatures ranging
from 10 to 45 °C (Savvidis et al., 2007). Phenotypic
characterization and commercial fast diagnostic kits
such as APl 20 molecular techniques are used to
identify L. garvieae. The species-specific primer pair
PLG-1 and PLG-2, which have a particular length of
1100 bp, are utilized to identify the bacteria (Korun
etal., 2018).

Antimicrobial drugs are used to treat lactococcosis.
Diler et al. (2002) and Durmaz and Kilicoglu
(2015) revealed that L. garvieae was susceptible
to erythromycin, ampicillin and oxytetracycline.
However, antimicrobial agents may cause
complications. Antibiotic resistance to L. garvieae has
been reported in common forms of trout production
across countries (Raissy and Ansari, 2011; Raissy and
Moumeni, 2016). As a result, antibiotic alternatives
can compensate for drug resistance.

The key results of the study are as follows:

o Similar symptomatic results were found in all
lactococcosis-affected fish in the research.

o A total of 82 Lactococcus garvieae strains were
then isolated and tested in the study from
Kemer, Korkuteli, Serik and Manavgat samples.

o Ampicillin, nalidic acid, nitrofurantoin, oxalinic
acid and sulfamethoxyzole resistance were
discovered in 82 L. garvieae strains, as well as
amoxicillin, enrofloxacin, fluorofenicol and
chloramphenycol sensitivity.

o Bacitracin was found to be sensitive to
57.32 percent of the strains, erythromycin to
59.76 percent, furazolidone to 74.39 percent,
oxytetracycline to 8293 percent and
streptomycin to 91.46 percent.

o Thestrains have a Multiple Antibiotic Resistance
(MAR) index ranging from 0.4 to 0.6. As a result
of the MAR index, all of the strains were higher
than 0.2. This finding shows that farmers can
apply more than one antibiotic.

o It has been reported that erythromycine is
utilized to treat lactococcosis symptoms in
farms.

o Invitro antibiotic sensitivity tests revealed that
erythromycine is responsive to 59.76 percent
of strains. This indicates that the bacterium
is sensitive to erythromycin in both field and
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laboratory conditions, but also implies that the
strains have begun to develop resistance to
this antibiotic, rendering such treatment more
difficult in the future and necessitating the
development of alternatives.

The presentation Health assessment of an endemic
and an invasive fish, given by Ahmet Ozer (Faculty of
Fisheries, Sinop University), provided details of a study
investigating the parasite fauna of endemic toothcarp
Aphanius danfordii and the invasive mosquitofish
Gambusia holbrooki, which share the same ecological
environment. The study aimed to assess the effects of
different parasite group’s co-infections on the relative
condition factor of both fish species, and to identify
the impacts on their competitive interactions. The main
points are as follows:

A total of 125 A. danfordii and 227 G. holbrooki were
collected in the Lower Kiziirmak Delta, Turkiye,
during the period December 2011 - November 2012
and were examined for parasites using conventional
methods. Identified parasites were grouped in
higher taxonomic classes and their infection indices
were calculated.

For statistical analysis, the weight-length
relationship (WLR) curves for both fish species were
estimated by means of robust regression methods,
s0 as to avoid the effect of influential measurements.
The condition, fatness or well-being of the fish was
assessed utilizing the relative condition factor (Kn),
which is the ratio of the observed weight to the
expected weight. Variations of Kn with the seasons,
parasite loads, different observed parasite groups
and co-infection of those, were then analysed by
comparing the mean (Kn) values to the standard
value (Kn=1) using the student t-test.

Current competitive interactions between both
species sharing the same environment were then
explored comparatively for health assessment. Atotal
of 18 parasites species were identified belonging to
Protozoa (5), Monogenea (2), Digenea (5), Nematoda
(3), Acanthocephala (1), Cestoda (1) and Copepoda
(1) in toothcarp. However, Mosquitofish were found
to be infected by 9 parasite species belonging to
Protozoa (2), Monogenea (1), Digenea (4), Nematoda
(1) and Cestoda (1).

Individual or co-infection of different parasite groups
for both fish revealed no adverse effect on their
health, although a negative seasonal influence on
toothcarp was detected, especially in Autumn and
Spring, with the relative condition factor of toothcarp
found to be smaller than that of mosquitofish.
Although the parasite load was observed to be
higher in toothcarp than mosquitofish, the mean

to infection indices, parasite loads and the health
status of both fish species were highlighted and
discussed in detail.

The key results of the study are as follows:

o Among the observed parasite groups, Protozoa
shows the highest abundance, a consequence
of more space and food and the higher weight
and larger length of the fish, notwithstanding
the existence of other parasite groups.

o Among the observed parasite groups, Digenea
shows the highest prevalence. This is a
consequence of higher food intake among the
affected fish, notwithstanding the existence of
other parasite groups.

o The direct impact of Monogenean,
Acanthocephalan, Copepoda and Cestoda
infections seems negligible due to the very low
level of infections. Co-infection with Protozoan
and Nematode parasites along with the above-
mentioned parasite groups did not result in
any decrease in the development of both fish
species.

o Additionally, co-infection with Protozoa and
Digenea, which have the highest prevalence
and mean intensity, does not seem to result in
damage in these fish, whose relative condition
factor was equal to the expected value, which
corresponds to the needs of both parasite
groups.

o Seasonal influences on co-infections among all
parasite groups were determined in Autumn
and Spring by assessing the condition of
toothcarp.

o Parasitic effect measured by number, from
one to four, exhibited no adverse effect on
the weight and mean condition factor as the
number of group infections increases. The lack
of a statistically significant negative impact of
such parasitism may have been due to the small
number of infected specimens of both fish
species.

o Interaction of season and number of parasite
groups appeared to be non-effective on the
relative condition factor of both fish species.

o This study revealed that the overall condition of
the endemic toothcarp is well-balanced despite
the presence of 18 parasite species.

o The condition of introduced eastern
mosquitofish is likewise well-balanced, which
may present a competitive advantage for this
species over endemic toothcarp.

(Kn) values for each parasite load were observed to
be equal to a standard value of “1".

A case study onLargemouth bass virus (LMBV) disease
was presented by Ilhan Altinok (Surmene Faculty of
Marine Sciences, Karadeniz Technical University). The

« As the number of parasites on the host increased,
main points are as follows:

the weight of toothcarp seemed to decrease for all
seasons, except summer. Based on the data obtained .
through this research study, possible interactions
between endemic and invasive fish species related

The largemouth bass virus (LMBV) is aniridovirus that
infects the largemouth bass Micropterus salmoides.



Fish with LMBV disease lose their balance, have
swollen or reddish swim bladders, and float near the
surface. In clinical terms, largemouth bass infected
with the virus are frequently unaffected. LMBV was
first implicated as a pathogen in a fish kill in Santee-
Cooper Reservoir, South Carolina, in 1995. The virus’s
pathogenicity has been confirmed. According to
molecular analysis, LMBV is related to two other
iridoviruses — guppy virus (GV) and doctorfish virus
(DFV) - but not to frog virus 3 (Grizzle et al., 2002).

LMBV is a member of the family Iridoviridae. The
virus has a icosahedral shape, double-stranded DNA,
viral assembly in cytoplasm and is enveloped.

Following rare fish fatalities and dwindling numbers
of largemouth bass and black crappie Pomoxis
nigromaculatus in Lake Weir, Florida, an iridovirus
was isolated from largemouth bass in 1991. This
iridovirus was later discovered in clinically normal
largemouth bass from Lake Weir, as well as from
Lake Holly, a clean environment with no history of
fish mortality (Grizzle et al., 2002).

Comparison of these two iridovirus samples based
on main capsid protein sequencing and RFLP results
indicated that they appear to be the same virus.

The discovery of LMBV in Lake Weir, Florida, prior
to its isolation in Santee-Cooper Reservoir has
implications for designation of the virus. It has
been proposed that LMBV, DFV and GV are distinct
isolates or strains of a novel ranavirus species, which
has been termed Santee-Cooper ranavirus (Mao
etal.,, 1999).

This term was inspired by a suggestion that
iridoviruses be named after the initial isolate’s
“geographical origin” (Williams, 1996). However,
because the virus was identified earlier from
another area, the study’s findings suggest that the
designation provided by Mao et al. (1999) is not
acceptable. Whether GV and DFV are ranaviruses is
likewise a point of contention (Hyatt et al., 2000).

Use of the cell culture assay approach finds that
LMBV levels in seemingly healthy fish are frequently
around the detection limit. As a result, some fish that
test negative for LMBV have viral levels below the
detection threshold. Prior to 2001, the Polymerase
Chain Reaction (PCR) approach was less sensitive
than the cell culture assay and was not selective for
LMBV.To address these issues, a PCR assay specific to
LMBV was created by Karadeniz Technical University.

The PCRapproach reported in this workimproves the
ability to identify LMBV in fish that are subclinically
infected. Because of the high titres observed in
clinically ill largemouth bass, the detection of low
levels of virus by the PCR method is not important
for diagnosis of the disease caused by LMBV. The
low detection limit of the PCR method could prove
a concern unless suitable protections, such as those
mentioned in the preceding procedures, are applied
to avoid sample contamination (Grizzle et al., 2003).
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The last presentation, Therapeutics and Use of
Veterinary Drugs in Aquaculture, given by Sibel
Ozesen Colak (Faculty of Aquatic Sciences, Istanbul

University),
treatments,

about
drugs,

information
methods,

provided detailed
drug administration

antibiotics and therapeutics used in aquaculture. The
main points are as follows:

Treatment is prioritized over sanitary and quarantine
system administration. In the aquaculture sector, a
variety of pharmaceuticals and chemicals (fertilizers,
disinfectants, insecticides, etc.) are utilized. Within
the legislative framework, it is important to monitor
their effects on the aquaculture industry, the
environment and consumers.

The drug administration methods used are water
medication (immersion or dipping, flushing, bath
treatment, water treatment), in-feed medication,
injection and topical application. The presentation
discussed the intricacies of each method’s
application,andtheiradvantagesanddisadvantages.

While the majority of the products have a long
history of safe use in the food industry, some
compounds, including those used as medications,
pesticides and antibiotics, have the potential to
be toxic, bio-accumulative or both. The release of
contaminated water could harm the ecosystem,
while other substances could taint fish and shellfish
flesh, putting consumers at risk (Boyd and Schmittou,
1999).

It is critical to select the appropriate drug
administration method, taking into account the
associated environmental, economic and consumer
effects.

The emergence of antibiotic resistance in the
aquaculture sector is due to widespread usage of
antibiotics. More research is needed to determine
the impact of antimicrobial drugs on aquaculture
systems and their environment.

Following treatment, fish must be kept in ponds
or cages for the duration of the legal drug residue
period. Horizontal resistance gene transfer has been
demonstrated between bacteria in culture system
water and sediments, although the resistance can
still be transmitted. Antibiotic usage in aquaculture
is under restriction in several nations.

Each country should compile a list of aquaculture-
approved medications and chemicals. These listings
should also include the drug’s permitted uses,
application techniques and withdrawal period.
Producers should also be forced to publish labels
that detail the chemical makeup of their products,
legal uses and application methods, environmental
hazards and limits. Drugs are administered mainly in
four different ways in aquaculture:

o Water medication
o In-feed medication

o Injection, and

o Topical application.
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Antibiotics and other pharmaceuticals are used
to cure diseases in fish and other aquatic animals,
while fertilizers, liming materials, disinfectants,
oxidants, coagulants, insecticides, adsorbents and
minerals are utilized in aquaculture systems (Boyd
and Schmittou, 1999) .

The premise of antibiotics is that they degrade the
cells of the microorganism in numerous ways but
causenoharmtothehost.Sulfonamides, forexample,
impede the bacterial cell’'s intermediate metabolism,
whereas tetracyclines affect protein synthesis in
bacterial ribosomes. They work selectively because
they have no corresponding effect on host cells.
The following primary antibiotics were used in the
treatment: Sulfonamides, Tetracyclines, Penicillin
and Macrolides. Combining antibiotics to create a
broad spectrum is referred to as combined antibiotic
usage. When two antibacterial medications are
used simultaneously they usually have a synergistic
or antagonistic impact. In the case of antibiotic

combinations, the fundamental goal is to eliminate
pathogenic germs quickly and efficiently by
achieving a synergistic effect. The following points
should be considered when using drugs in fish:

o Fish are poikilothermic, which means that they
metabolize systemic medicines more slowly
than terrestrial animals.

o Chemical therapeutants used for external
treatment may affect the availability of dissolved
oxygen to the fish.

o Many chemical therapeutants have the
potential to be hazardous to fish and have a
limited therapeutic range.

o Many chemical therapeutants will cause
biological filters in recirculated systems to
malfunction.

o Before being treated, the fish should be starved
for at least 24 hours.




Conclusion and
recommendations
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The key conclusions from the workshop are as follows:

Infectious aquatic animal diseases represent a
significant challenge to the aquaculture sector,
and have emerged with increasing frequency over
recent decades, provoking extensive economic
damage. Aquatic animal diseases are mostly caused
by poor aquatic animal health management,
substandard fish farming production practices and
environmental deterioration leading to stress in
the cultured animals. Good fish farming practices,
management of stress in farmed fish and data
recording are central to the overall success of aquatic
animal health management and disease prevention
and control in these animals.

Small-scale fish farmers seems to be more vulnerable
to diseaserisks given that they are generally unaware
of the central role they can play in the prevention,
control and eradication of aquatic animal disease. If
a disease is not diagnosed or treated, the resulting
economic costs and financial losses can be
considerable.

An integrated approach is therefore needed to
ensure better aquatic animal health management,
aquatic animal welfare and aquaculture production.
This also requires adherence to the international
rules and standards of FAO, WHO and WOAH.

Although fish diseaseis a central issue in fish farming,
fish diseases and their management have generally
not been well documented in the Central Asia and
Caucasus region. Institutional capacities need to
be strengthened in terms of diagnosis, treatment,
surveillance, management and reporting on
diseases notifiable to the WOAH, while considering
aquatic animal healthcare and welfare.

The following regional strategy noted in 2014 by the
Technical Advisory Committee of the Central Asian
and Caucasus Regional Fisheries and Aquaculture
Commission (CACFish) is worth considering: “Aquatic
animal health management in the region should
begin to move towards a proactive and risk-based
preventive approach rather than reactive disease
treatment. Aquatic animal health management,
prevention of aquatic animal disease outbreaks
and control and monitoring of trade of live fish and
shellfish and their products are regional challenges
of great importance. Therefore, more effective
regulations need to be developed within the context
oftrade-relatedfisheriesmanagement.”All respective
sector actors are expected to work together to
develop effective fish health management systems
and biosecurity plans/measures.
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Workshop agenda

Monday, 20 December 2021 * Please note that the schedule follows Ankara time (GMT+3)

Moderator: Haydar Fersoy, Senior Fishery and Aquaculture Officer, FAO

Opening Session

09.00-09.15 | Registration
09:15-09.30

Welcome address and workshop objectives
FAO/Aquaculture Producers Central Union of Tiirkiye (SUYMERBIR)

Session 1: Aquatic Animal Health Management

09:30-10:30 | An introduction to aquatic animal health
management and aquaculture biosecurity
Haydar Fersoy, Senior Fishery and Aquaculture Officer, FAO

10:30-11:30 | Good health management practices in aquaculture
Tamer Demirkan, Aquaculture Engineer, Mugla, Tiirkiye

11:30-11:45 Break

11:45-12:30 | Methods of collection and preparation of field samples (fish necropsy)
llhan Altinok, Karadeniz Technical University, Surmene Faculty of Marine Sciences, Tiirkiye

12:30-14:00 Lunch

Session 2: Country presentations
14:00-14:30 Azerbaijan

14:30-15:00 Kazakhstan

15:00-15:30 | Kyrgyzstan

15:30-15.45 Break
15:45-16:15 | Tajikistan
16.15-16.45 Uzbekistan

16:45-17:00 Facilitated discussion




Regional Workshop on Fish Health Management and Fish Discases

Tuesday, 21 December 2021 * Please note that the schedule follows Ankara time (GMT+3)

Moderator: Haydar Fersoy, Senior Fishery and Aquaculture Officer, FAO

Session Ill. Environmental and non-infectious disease, stress and fish vaccines

09:00-09:45 | stress in aquatic animals: Physiological responses to stress
Sibel Ozesen Colak, Istanbul University, Faculty of Aquatic Sciences, Istanbul, Tiirkiye
09:45-10:30 | Environmental and non-infectious diseases
Jale Korun, Akdeniz University, Faculty of Fisheries, Antalya, Tiirkiye
10:30-11:15 | Fish immunology and fish vaccines
Kim Thompson, Principal Investigator, Moredun Research Institute, United Kingdom of Great Britain and
Northern Ireland
11:15-11:30 Break

Session IV. Infectious diseases

11:30-12:30 | Common bacterial fish diseases and their diagnosis and prevention
Mustafa Ture, Central Fisheries Research Institute, Trabzon, Tiirkiye

12:30-14:00 Lunch

14:00-15:00 | Common fungal fish diseases and their diagnosis and prevention
Oznur Diler, University of Applied Sciences, Faculty of Fisheries, Isparta, Tiirkiye

15:00-15:15 Break

15:15-16:00 | Common parasitic diseases and their diagnosis and prevention
Ahmet Ozer, Sinop University, Faculty of Fisheries, Sinop, Tiirkiye

16:00-16:45 | Case study: The effect of crayfish plaque pathogen, Aphanomyces astacii in
some lakes of Tiirkiye
Oznur Diler, University of Applied Sciences, Faculty of Fisheries, Isparta, Tiirkiye

16:45-17:00 | Facilitated discussion
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Wednesday, 22 December 2021 * Please note that the schedule follows Ankara time (GMT+3)

Moderator: Haydar Fersoy, Senior Fishery and Aquaculture Officer, FAO

Session V. Cont.

09:00-10:00

Common viral fish diseases and their diagnosis and prevention
Ilhan Altinok, Karadeniz Technical University, Surmene Faculty of Marine Sciences, Trabzon, Tiirkiye

Session VI. Case st

udies

10:00-10:30 | Lactococcosis: A common disease problem in rainbow
trout (Oncorhynchus mykiss) farms
Jale Korun, Akdeniz University, Faculty of Fisheries, Antalya
10:30-11:00 | Case study: Health Assessment of an endemic and an invasive fish
Ahmet Ozer, Sinop University, Faculty of Fisheries, Sinop, Tiirkiye
11:00-11:15 Break
11:15-11:45 | Case study: Largemouth bass viriis (LMBV) disease
Ilhan Altinok, Karadeniz Technical University, Surmene Faculty of Marine Sciences, Trabzon, Tiirkiye
11:45-12:15 | Therapeutics and use of veterinary drugs in aquaculture
Sibel Ozesen Colak, Istanbul University, Faculty of Aquatic Sciences, Istanbul, Tiirkiye
12:15-12:30 | Facilitated discussion
Closure
12:30-12:45 | Closing remarks
FAO/Aquaculture Producers Central Union of Tiirkiye ( SUYMERBIR)
12:45-14:00 Lunch
14.00-17.00 | Laboratory and field technical visit
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Participant List

AZERBAIJAN

Director Centre for Biological Resources Research, Ministry

Mehman Akhundov of Ecology and Natural Resources, Azerbaijan

Elshad Ahmedov Director Khilli Fish LLC Azerbaijan

Head of Department Department of Scientific and Technical
Elnara Jafarova Support of Aquaculture Centre for Biological Resources Research,
Ministry of Ecology and Natural Resources,Azerbaijan

KAZAKHSTAN

Askhat Zhubavev Chief Expert Department of Reproduction of Fish Resources and Aquaculture Fisheries
y Committee Ministry of Ecology, Geology and Natural Resources Kazakhstan
Ilya Medvedev Co-Founder, Lead Manager Grand Fish LLP Kazakhstan

KYRGYZSTAN

Head of Department Department of Livestock Production
Ishenbek Alykeev Technology named after Academician Luschikhin Kyrgyz National
Agrarian University named after K.I. Skriabin Kyrgyzstan

Head of Department Department of Virology and Molecular Diagnostics

Burulkan Osokeeva State Centre for Veterinary Diagnostics and Expertise Kyrgyzstan

Director Centre for Registration and Certification of Veterinary

Bektur Murzabekov Medicines, Feed and Feed Additives Kyrgyzstan

Chief Specialist Department of Water Certification and Fish Management
Register Fisheries Department Ministry of Agriculture Kyrgyzstan

TAJIKISTAN

Head of the Centre Diagnostic Centre for Food Security in the
Gornobadakhshan Autonomous Region Tajikistan

Nurzamat Akparaly Uulu

Shoira Abdulmajidova

Aldzhon Radzhabov Director AqvaPors LLC Tajikistan




Regional Workshop on Fish Health Management and Fish Discases

Yesim Aslanoglu

TURKIYE

Engineer, General Directorate for Fisheries and Aquaculture,
Ministry of Agriculture and Forestry Tirkiye

Nuri Celik

Engineer, General Directorate for Fisheries and Aquaculture,
Ministry of Agriculture and Forestry Turkiye

Ahmet Mefut

Mediterranean Fisheries Research, Production and Training Institute (MEDFRI) Turkiye

Ramazan Uludag

Mediterranean Fisheries Research, Production and Training Institute (MEDFRI) Turkiye

Serkan Erkan

Mediterranean Fisheries Research, Production and Training Institute (MEDFRI) Turkiye

Suleyman Ozturk

Mediterranean Fisheries Research, Production, and Training Institute (MEDFRI) Tirkiye

Ufuk Oguz

Mediterranean Fisheries Research, Production and Training Institute (MEDFRI) Turkiye

TURKMENISTAN

Suleiman Meretgeldiyev

Union of Industrialists and Entrepreneurs Turkmenistan

Maksat Ovezov

Ministry of Finance and Economy Turkmenistan

UZBEKISTAN

Abdulla Kurbanov

Director of the Research Institute of Fishery and Aquaculture Uzbekistan

Fakhriddin Sarimsakov

Head of Department Department of Forecasting, Analysis and Monitoring
of Animal Diseases, Animal Health Protection State Veterinary and Livestock
Development Committee Uzbekistan

CENTRAL UNION OF AQUACULTURE PRODUCERS (SUYMERBIR)

Osman Parlak

Chairman, Central Union of Aquaculture Producers Tiirkiye

Buket Yazicioglu Altintas

Aquaculture Engineer, Central Union of Aquaculture Producers Tirkiye

Aslihan Bektas

Central Union of Aquaculture Producers Tirkiye

Haydar Fersoy

Senior Fishery and Aquaculture Officer FAOREU

Ferrahi Saracoglu

Fisheries and Aquaculture Expert (GPS) Subregional Office for Central Asia (FAOSEC)
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LECTURERS

Ahmet Ozer is a full time Professor and Head of the Fish Disease Department at Sinop University, Faculty of Fisheries
and Aquatic Sciences in Sinop, Turkiye. He graduated from Ondokuz Mayis University in Tlrkiye with a BSc in Fisheries
Engineering, an MSc from the same university and a PhD in the field of Fish Parasitology from the Institute of Aquaculture
at the University of Stirling, Scotland. He has published over 70 articles in international journals and given over an hundred
presentations at national and international symposiums and congresses relating to his work on fish health.

H. Sibel Ozesen Colak is an Associate Professor at Istanbul University, Faculty of Aquatic Sciences. She graduated
from Istanbul University in Turkiye with a BSc in Fisheries Engineering, an MSc and PhD on Fish Diseases from the same
university. She has published dozens of articles in international journals and given numerous presentations at national
and international symposiums and congresses relating to her work on fish health.

Ilhan Altinok is a Professor at Karadeniz Technical University, Sirmene Faculty of Marine Sciences. He graduated from
Ankara University in Turkiye with a BSc in Fisheries Engineering, an MSc from the University of Florida, Fisheries And
Aquatic Sciences, US, and a PhD from Auburn University in Fisheries And Allied Aquaculture, US. He also obtained two
post-doctorates from the College Of Agriculture at Auburn University, and the College Of Veterinary Medicine Institute
at Mississippi State University, US. He has published numerous articles in international journals and given presentations
at national and international symposiums and congresses relating to his work on fish health, fish genetics and aquatic
toxicology. He received a patent for his work on “Mutant Vaccines Against Bacterial Fish Pathogens”in 2017.

Jale Korun is a full-time Professor and the Dean of the Faculty of Fisheries at Akdeniz University in Antalya. She obtained
her Bachelor, Master and PhD degrees at Istanbul University. She is an experienced researcher with an extensive
background in aquaculture engineering principles, project leadership, and the effective application of research on farms
and institutes. She is also experienced in working with farmers and project managers at multiple levels to utilize research
data effectively and achieve optimal results. She has published many articles in international and national publications
and led projects on fish diseases, notably bacterial fish diseases.

Kim Thompson is a Principal Investigator at Moredun Research Institute, where she heads the Aquaculture Research
Group. She graduated from University of Stirling with a BSc (Hons) in Biochemistry, an MSc in Immunology from the
University of Aberdeen and a PhD in Fish Immunology from the University of Stirling. She has published over 160 articles
in international journals relating to her work on fish health.

Mustafa Ture is an Associate Professor in the Field of Veterinary Microbiology and Head of the Department of Fisheries
Health at the Trabzon Fisheries Central Research Institute. He obtained a Bachelor’s degree from the Faculty of Veterinary
Medicine, Istanbul University, a Master’s degree from the Faculty of Fisheries Technology, Karadeniz Technical University,
and a PhD from the Faculty of Fisheries, Ataturk University. He has worked as project leader and researcher on various
projects in the institute.

Oznur Diler is a Professor at the Faculty of Fisheries, Isparta Applied Sciences University. She graduated from the Faculty
of Biology, Ege University with a BSc and MSc in Biology, and obtained a PhD in the field of Fish Diseases from Akdeniz
University. She has published dozens of articles in international journals and given numerous presentations in national
and international symposiums and congresses relating to her work on food, aquaculture and fish health.

Tamer Demirkan is a trout breeder at his own trout production and farming production facilities, having graduated in
Fisheries Engineering in 1990. He completed his Master’s degree in 1997.









Ob1as
MHPOpMaI N

PernonambHbIi CEMIHAP 110 YIPABICHNIO
3[l0pOBbeM PbI0 1 60/Ie3HAM PBIO

NHbeKkumoHHble  3aboneBaHWA pbl6  nNpeacTaBAAOT
coboii cepbé3Hylo yrposy u AsnATCA  daKTopoMm,
orpaHnumBalLMmM 3POEKTUBHOCTb U PeHTabenbHOCTb
pbiboBoacTBa. [pobnembl co 340pOBbEM pPbI6 U
NMHOEKUMOHHbIE  3ab0neBaHMA  4YacToO  BO3HMKAIOT
B CWUCTEeMax WHTEHCMBHOMO WU  MONYUHTEHCMBHOMO
BblpawmBaHuA. [lpu 3ToM OT  pa3BOAWMbIX B
NCKYCCTBEHHbIX YCNOBUAX Pbl6 60Me3Hn M napasuTbl
nonagalT B Mpupofy W MopaxawT nonynayum
OVKMX pPbl6. BCnblWKM MHPEKLUMOHHBIX 3aboneBaHui
NPUBOAAT K CEPbE3HbIM SKOHOMUYECKM NOTEPAM Npwu
pa3BefeHN 1 BblpaLyMBaHUN Pa3INYHbIX MPOMbICIOBbIX
BULOB PblO Kak Ha MECTHOM, TakK M Ha HaLMOHasbHOM,
pernoHanbHOM ¥ rnobanbHOM YPOBHAX. YnpaBneHue
3[J0POBbEM  BOAHbIX  XKMBOTHbIX,  NPOdUNAKTMKA
3a00n1eBaHUN Pblb, a TakXKe KOHTPOSib U MOHUTOPWHT
TOProBAW KNBOW 1 NepepaboTaHHON PbIBO 1 PbIGHBIMM
NpoayKTaMu ABMATCA PervoHaNbHbIMK NpobreMamu
MepBOCTENEHHON BaxHocTW. [Mo3Tomy, Heobxoanmo
pa3pabotatb 6onee 3dPpeKTUBHbIE U PYHKLMOHANbHbIE
npaBuia M HOpPMaTMBbl B chepe ynpasneHna PblbHbIM
XO3ANCTBOM, CBA3aHHbIM C TOProBnenm B CTpaHax
LeHTpanbHom A3un 1 conpeaenbHbIX pervoHax.

PernoHanbHbI ceMUHap MO YMpPaBfeHUO 340POBbeM
pbl6 1 GonesHaAM pblb, rMbpraHOe MeponpuAaTue, Obi
nposenéH 20-22 pekabpa 2021 r. B AHTanuu, Typuus, B
naptHepcTae ¢ LleHTpanbHbIM col030M npounssBoguTenen
akBakynbtypbl Typumm (SUYMERBIR). CemwuHap cTan
OQHUM M3 3HAYMMbIX MEePONPUATAI, 3anNaHNPOBAHHbIX
Ha npepgwecTteylowmnn 2020 r. B pamkax NpoekTa
«Co3gaHve noTeHuMana B WHTepecax YCTONYMBOrO
yrnpaBneHns pblbHbIM XO3ANCTBOM U aKBaKyNnbTypoun B
LleHTpanbHom A3un, AsepbaiigkaHe n Typuun (FISHCap)»
- MpoeKTa, pa3paboTaHHOro M duHaHCMpyeMoro nog
armpoi [lporpammbl  naptHepctBa OAO-Typuus B
0651acTn NPOAOBONbCTBMA U CeNbCKoro xo3ancraa (FTPP
1) (cm. Mporpammy cemmnHapa B MNpunoxeHun 1).

OCHOBHble Lien ceMMHapa 3aK/o4anrcb B TOM, YTOObI
NpefocTaBUTb y4yacTHMKaM 6a30Bble 3HaHuA o: (i)
PacnpOCTPAHEHHbIX 3ab0NeBaHUSX  KyNbTUBUPYEMbIX
pbI6; (i) METOAMKAX ANATHOCTVIKM 3TUX 3a6051eBaHNIA; U (jii)
OCHOBAX YNpaBfieHNA 30POBbEM BOAHbIX XNBOTHbIX. YTO
KacaeTcA MHOEKLMOHHbIX 3ab051eBaHN pblb — cemrHap
Obl1  MOCBALIEH KJIIOYEBBIM  BMAAM  MPECHOBOAHbIX
YKUBOTHbIX pernoHa LieHTpanbHom A3um n Kaekasa (LAK),
B NepBylo ouepenb Gopenu, Kapny 1 paky.

B cemuHape npuHMManu yyactve npeacTaBUTENN
cTpaH-yyacTHUL npoekta FISHCap - AsepbaiigkaHa,
KasaxctaHa, KbiprbisctaHa, TagxuknctaHa, Typuwun,
TypkmeHucTaHa 1 Y36eKkuctaHa (CM. CNMCOK YyYacTHUKOB
B MpunoxeHnn 2).

TpéxaHeBHbIN CceMuMHap COCTOAN K3 TeopeTUYeCcKmx
JOKNnagoB (npeseHTaumi), MOCBALWEHHbIX Pa3NYHbIM
acneKkTam ynpaBJieHMs 340POBbeM Pblb 1 3a60N1eBaHNAM
pbl6, npeacTaBneHHbIX AOKNaguYnkaMmm M3 pPasinyHbIX
YHNBEPCUTETOB " Hay4HO-NCCNefoBaTeNIbCKUX
MHCTUTYTOB.  [lporpamma  TpeTbero  AHA  TakxKe
BKJIOYana TeXHnYeckoe nocetieHuve Kamnyca
Cpenn3emMHOMOPCKOro Hay4HO-NCCNefoBaTeNIbCKOro




CBOJHBII JOKIATT

NPOU3BOACTBEHHO-YYEOHOMO WHCTUTYTa pPbI6ONOBCTBA
(MEDFRI) - AHTanua B Kenese, rge y4aCTHUKM CMOMN
03HAaKOMUTbCA C MPaKTMYECKNM OMbITOM MNpPUMEHeHNUA
METOLOB MPOM3BOACTBA MPOAYKLMN aKBaKyMbTypbl 1
ynpaBneHns 340pPOBbeM PbI6.

NMpuBetcTBNE N
BCTynuTeNbHoOeE C/I0BO

CeMurHap Havanca C MPUBETCTBEHHOro obpalleHusa u
BCTynuTenbHoro cnosa Xarnpapa @epcon, crapuero
cotpygHuka OAO no Bomnpocam PbIOHOrO XO3ANCTBa U
aKBaKyNbTypbl 1 BefyLLEero TeXHUYECKOro crewmannicra
npoekTa FISHCap. OH oTMeTIU HeO6XOAMMOCTb PeLIeHUs
BOMPOCOB YMpaBNeHVsA 3[00POBbeM BOAHOWM cCpefbl Ha
pervioHanbHOM, HALMOHANIbHOM M MECTHOM YPOBHSAX;
N TakXe MOAYEPKHYN KIIOUEBOE 3HayeHuWe TOYHOW
N CBOEBPEMEHHON AMArHOCTUKN ” 3ddeKTnBHOro
nevyeHuss 3aboneBaHUn pblb6 ANA yCnewHoro BefeHusA
pbl6OBOACTBA BO BCEX pernmoHax mupa. OH pgobasun,
UTO PervoHasibHbIi CEMMHAP CTajl NepBbiM MOJOGHbLIM
meponpuatnem npoekra FISHCap, KoTtopbii yganocb
npoBecT B OYHOM ¢opmaTe C Hayana MpPOeKTa B
2020 r., 6narogaps CHATUIO OrPAaHMYEHWIA Ha Moe3aKu,
KoTopble Obinn obycnoBneHbl naHgemuenn COVID-19 n
CBA3AHHbIMU C Hel prcKamu. B npogonxeHre cemuHapa
®apyk xowkKyH, npeacegatens LleHTpanbHoOro cotosa
npousBoanTener akBakynbTypbl Typuumn (SUYMERBIR),
no6narofapun y4acTHUKOB MepPONpUATAA U Bbipasus
HaJleXay Ha ero nnofoTBOPHOE NYCMeELIHOe NPOBefeHME.

CECCHMA 1. YNIPABJIEHUE 31JOPOBbEM
BOAHbIX >KUBOTHbIX

O6sA3aHHOCT  MofepaTopa  TEXHUYECKMX  CecCcuin
ucnonHun Xanmpgap ®epcol (cTapwmint COTPYAHUK
®AO no pblbHOMY XO3ANCTBY W aKBaKy/bType U
BedyLNN TeXHNYeCKNA cneumnannct npoekta FISHCap).
OH npepctaBun LenM U OXWUOaemble pe3ynbTathl
CeMMHapa B COOTBETCTBMM C MpPOrpamMmoi, KoTtopas
BK/IOYana JokKnaabl U LieneBble CCNefoBaHusA, KpaTkas
nHPopMaL A O KOTOpbIX faHa Huxe (cMm. [MpunoxeHne
1), a TakXe TexHMYecKylo Mnoe3fKy C MoceleHneM
nabopatopum B Cpeau3eMHOMOPCKOM  Hay4HO-
nccnepgoBaTenbCkoMm Npor3BOACTBEHHO-YYeOHOM
NHCTUTYTe pbibonoscTea (MEDFRI).

Takke B paMKax NpOBeAEeHMA NEPBO CECCMM CEMUHAPaA
Xangap ®epcort BbICTYNWA C JOKNAAOM (Npe3eHTaumnen)
Ha Temy BsedeHue 8 ynpaesieHue 300posbem 800HbIX
XueomHbix U 6uobe3zonacHocme 8 akKeakysabmype
u noodxod «EduHoe 300posbe». K unciny OCHOBHbIX,
OTMEUYEHHbBIX B MPe3eHTaL MOMEHTOB, OTHOCATCS:

«  (QaKTopbl pUCKa, BAMAKLMNE HA BO3HWKHOBEH/E U
pa3BuTUE 3aboneBaHU Pblb, OObIYHO AenATcA Ha
Tpy KaTteropuu: GakTopbl, CBA3aHHblIE C HOCUTENEM
natoreHa (¢pakTopbl puricka Xo3svHa); ¢aKTopbl,
CBf3aHHble C MATOreHoM (Hanmpumep, BUPYCOM); 1
baKTOpbI OKpYKatoLLen cpefbl.

. brnobesonacHocTb npegnosiaraet «MHOXeCTBO
CTpaTernyeckmnx n KOMMJTIEKCHbIX noagxonos,

OXBaTbIBAOWWX MONUTAYECKME U  HOPMATUBHO-
NpaBOBble OCHOBbI B 06/1aCTV aHan13a v ynpasneHns
pUCKamy ANAa XN3HU 1 300POBbA NIOAEN, KUBOTHbIX
W pacTeHW, a TakKe COOTBETCTBYIOLUMU
3KONOrMYeCcKnmMmn prckamm» (FAO, 2020).
KomnnekcHoe ynpaBneHne 300pPOBbeM BOAHOW
cpenbl (BOAHbIX 3KOCUCTEM) 1 eé oxpaHa Tpebyet
OCHOBAHHOrO Ha [OBPOCOBECTHON OLEHKE PUCKOB
nogxofa K onepauusam 6robesonacHocT. AHanums
pUCKa BKOYaeT crneayioLiie SneMeHTbl: BbiABNIEHME
Co6bITMIN/ONacHOCTel, OLeHKa COOTBETCTBYIOLIMX
PUCKOB, yrnpaBrieHne prckamu 1 MHGopmMMpoBaHme
0 puCKax ANA akBakybTypbl. K OCHOBHbIM prckam B
aKkBakynbType otHocATcA (Arthur et al., 2009): pucku
naToreHoB/3aboneBaHnin, puUCKM HGe30nNacHOCTK
nrLieBbIX MPOAYKTOB U 3[0POBbA HaceneHus,
3Konornyeckne puckn (BpeanTenyt U MHBasMBHbIE
BUAbI), FrEHeTUYEeCKNe PUCKU, PUCKW, CBA3aHHbIe C
OoKpy»atoLLel cpefion 1 GUHAHCOBbIE PUCKM.

CywecTByeT  HeCKOnbKO  NyTel  3aHoca U
pacnpocTpaHeHUsi UHPEKLNOHHbIX 1 NMapa3nTapHbIX
6osne3Hel. 9TO MOXKET MPOU3ONTY, HANpPUMep, Npu
NpPOV3BOACTBE MaJIbKOB U MOCAJOMHOIO MaTepuana,
coflepXaHUM  PEMOHTHO-MATOYHOrO  CTaja Ha
BOCMPOV3BOACTBEHHOM npeanpuATUn/ydyacTke;
nepecagke MHPUUMPOBAHHON PbiObl 1 MOJITIOCKOB U
MCMONIb30BaHNY 3apPakEHHOIO MPOV3BOACTBEHHOMO
obopynoBaHMsA UM UHBeHTapA. [lpakTuueckui
OMbIT MOKa3blBaeT, YTO MOAXOH, OCHOBAHHbIA Ha
npodunakTike bonesHel, 3pdeKkTMBHEE MOAXOAQ,
OCHOBAHHOFO Ha NIEYEHUN.

3aboneBaHnsa npepcTaBnAwT  cobolt  opHy 13
Havbonee cepbé3HbIX Yrpo3 Ans YCTONYMBOroO
BeeHns AKBaKyNbTypbl; OHMU HeraTMBHO
BO34eNCTBYIOT Ha NPOAOBONBbCTBEHHYIO
6e30MacHOCTb, pPeHTabenbHOCTb, CpeacTBa K
cylecTBoBaHMI0 1 6riopasHoobpasue.

PacnpocTpaHeHune TpaHCrpaHWYHbIX 3aboneBaHuii
HeCET 3HauuTeSibHble PUCKM ANA  MUPOBOTO
MPOW3BOACTBA MPOAYKUMM aKBaKynbTypbl. [nA
npegoTBpalleHna Byaylmx BCrbllek 3abonesaHmnin
n 60pbbbl C HMMKM HeoOXOAMMO AanbHewnwee
YKpeneHve MexzayHapoaHoro cCoTpyaHMYecTBa.

Bo3pactaloT puckm u”  TeHAeHUUK, CBA3aHHble
C noABneHnem HOBbIX 3aboneBaHuii "
pacnpocTpaHeHneM U3BECTHbIX 6oe3Hen. HaunHan
c 2000 r., Kaxpgble Tpu roga B Kogekc 340poBbA
BOAHbIX »KMBOTHbIX BO3X' BHOCKTCA B cpefHem ABa
HOBbIX 3a601eBaHUS.

[mo6anbHasAaCcMcTeMa KOHTPOMNA3aTPAHCIPAHUYHbIMIA
nepeBo3KaMu BKJIOYaET Criefyoue KOMMOHEHTbI:
ctaHpgaptbl BO3X (Kogekc 380poBbsA  BOAHbIX
MBOTHbIX 1 PyKOBOACTBO MO [MarHOCTUYECKAM
TeCcTaM U1 BaKUMHAM [1A BOAHbIX >KUBOTHbIX),
CornaweHne BTO no npuMeHeHWO CaHUTaPHbIX
n ¢utocaHuTapHbix mMep u Komumccuio «Kopekca
AnumenTapuyc» (DAO/BO3).

B pamkax MporpeccmBHOro nyTu ynpasneHvs Ans
ynyuweHua brnobesonacHocTy akBakynbTypbl GAO

BcemmpHasn opraHusauma 340pOBbA XUBOTHbIX, paHee MIb.




[enaeTca akUeHT Ha pa3BuUTME YMpaBfieHYECKOro
rnoTeHUMana 3a CYET COYETaHWA METOLOB «CHU3Y
BBEPX» U «CBEPXY BHM3» a TaKXe aKTUBHOIO
yyacTuA 3aMHTEPECOBAHHbIX CTOPOH, YTO MPUBOAUT
K COBMeCTHOMY ynpaBieHuio 61ob6e3onacHoOCTbIO 1
COAeNCTBUIO YMPaB/IEHUIO PUCKaMU B ONITOCPOYHON
nepcreKTrBe.

- Topxop «EpmHOe 3p0poBbe» OCHOBaH Ha wuiee
B3aUMOCBA3M  3[0POBbA  KMBOTHbIX,  Jil0fel,
pacTeHUn n oOKpyKatowen cpedbl. [MprmeHeHune
nogobHoro nopxofa crnocobcTByeT 340POBbLIO
YenioBeKa, XMBOTHbIX U PacTeHUIA; paLOHanbHOMY
NCMOMb30BaHNIO U COXPaHEHWI  MPUPOAHbIX
pecypcoB; NpPOAOBONbCTBEHHOW  6e30MacHOCTY;
pacwmpeHunto foctynak6e3onacHbIM U NUTaTeNbHbIM
npoAyKktam nutaHus; 6opbbe C YCTOMYMBOCTBIO
K NPOTMBOMUKPOOHbIM npenapatam (YMM);, wn
NPOABVXEHNIO Mep MO afanTauuMm K U3MeHeHUAM
KNMMaTa 1 CMATYEHNIO X MOCNeACTBUNA.

NHxxeHep-pbiboBog Tamep J[emupkaH npenctaBus
ueneBoe wuccnegosaHne «Hagnexawme npakTuky
ynpaBneHus 3A40poBbeM pbl6 B aKBaKynbType», B
KOTOpOM 6bin AaH 0630p MCTOPUN Pa3BUTUA CEKTOpa
pbiboBofcTBa B Typuuu, AOMOSHEHHbI MOAPOGHbLIM
nsnoxeHnem  mHbopmauum  No  MHGOEKUMOHHbBIM
3a00neBaHNAM PblO, BCTPEUAOLWMMCSA, B YaCTHOCTU, NPK
pa3segeHumn dopenu B Typuuu, a Takke NpakTvkam u
METOAAM ynpaBfieHNa 300POBbeM PbIO Ha PbIGOBOAHbBIX
X03ANCTBax. K uUnciy OCHOBHbIX, OTMEUYEHHbIX B
npe3eHTaLnm MOMEHTOB, OTHOCATCS:
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PucyHok 1. inarpamma CHuesko, 1973 r.

Environment

. (DaKTOpr PucKa, BnnAawwmMe Ha BO3HUKHOBEHNE U~

pa3BuTUe 3a60neBaHNI Pblb, MOXKHO Pa3fennTb Ha
Tpu Kateropuun: pakTopbl pUCKa X03sa1Ha; pakTopsbl,
CBA3aHHble C naToreHom; 1 daKkTopbl OKpY»KatoLen
cpenbl. Bce 3Tn dpakTopbl NOKasaHbl Ha Anarpamme
CHMe3Ko, npuMep KOTOPOWN npeAcTaBineH Ha
PncyHke 1. TllpakTuyeckum oOMbIT NOKa3bIBaeT,
UYTO HenpaBWIbHOE YMpaBfieHVe aKBaKy/bTypoii
YacTo  ABNAETCA  MPUYUHOW  BO3HUKHOBEHWS,
pa3BUTUSA W pacnpocTpaHeHua ©6onesHel pblo.




CBOJHBII JOKIATT

JononHUTeNbHbIMK,  CMOCOOCTBYIOWMUMA  3TOMY
daktopamn  asnawtca: (i)  nnoxme  ycnosuA
oKpy»atolen cpeppl, (i) oTcyTCTBME Y PbI6OBOLOB
3HaHWA O 3popoBbe pbl6 M (i) oTcyTcTBME
HeobXoANMMbIX KaHalioB CBA3M ANA NPaBUIbHOW
INArHOCTMKK 3a60neBaHun.

«  Pesynbtathbl BCECTOPOHHEro NpaKkTUYecKoro
U3YYeHUsi U NPOBEAEHHDIX HaYUYHbIX NCCIIefOBaHNIA,
a TakKe pPYKOBOACTBO MO  3aboneBaHuAM
pbl6, MeTogam uX JieuyeHWsa U NPOPUNAKTUKA
pocTtynHbol B WHTepHeTe. OgHako, HeCMOTPA Ha
NpoBeAEHHbIE NCCIIefOBaHNA, HalMUMe OOCTYMHbIX
TEXHONOMMYECKUX ~ Pa3paboTok 1M XOPOLLO
3aJ0KYMEHTUPOBaHHbIX  [aHHbIX, 3aboneBaHus
pbl6 OcCTaloTCA  O6ObIUHBIM  siIBNeHMEM. [lo3Tomy,
KpalHe BaXKHO HanTX NpaKkTUYeCcKoe peLleHmne 3Ton
npoo6nembl.

« Bnagenbubl ¥ COTPYAHUKU PbIGHbIX XO3ANCTB
HecyT OTBETCTBEHHOCTb 3a MNaHWpPOBaHME W
BefleHVe Ou3Heca B COOTBETCTBUM C 3apaHee
onpefenéHHbIMM NfiaHaMu, B KOTOPbIX [OMKHO
ObITb NpPefycMOTPeHo obecrneyeHne 340POBOroO
pa3BuTMA Pbl6, NOCKONbKY YesioBeyecknii dhaktop
MOXET CyLeCTBEHHO MOBMIMATb HA BO3HVKHOBEHN/E
N pacnpocTpaHeHue 3aboneBaHunin. B psage cnyvaes
OWNOKM MNNAaHMPOBAHMA W YMpPaBieHUA MOryT
rMomMellaTb pPaHHe [WArHOCTMKE U JIeYEHUIo
6onesHer.

+  HecmoTps Ha TO, UYTO OKOHYaTENbHbIA AMArHO3
MHOrMx  3aboneBaHuii  pbl6  CcTaBUTCA B
nabopaTopHbIX YCNOBUAX, NPOBeAeHNEe SKChpecc-
LOMNarHOCTVKN ABNAETCA NEPBbIM M OYEHb BaXKHbIM
Wwarom. 3TO CBA3AHO C Tem, 4YTO MpesnpuATUs
aKBaKy/nbTypbl ~ OObIYUHO  pacronaralTcs B
OoThanéHHbIX OT nabopaTopwii MecTax, MO3TOMY
Ha MonyuyeHMe OKOHYaTeSIbHOro AMarHO3a MOXET
noTpeboBaTbCsA [OCTaTOYHO MHOFO BPEMEHM, UTO
BMOJSIHE MOXET MPUBECTV K 3afepKKe NeyeHus.
Takme  obcToATENBCTBA  MOFYT  0OEpHYTbCA
CepbEé3HbIMM  MOTEPAMM  BbIPALLYMBAEMOW  PbIObI.
Bo wu3bexaHne nofo6HbIX CUTyauuMin BnagenbLpl
N pabOTHUKM pPbIGOBOAHBIX XO3ANCTB U APYrux
NpesnpuATUA aKBaKyNbTypbl LOMKHbI PerynsapHo
nonyyatb uHbopmaumo o 3aboneBaHuAX pbld
U ynpasneHWnM ux 3gopoBbeM. [opo6Hble
WHCTPYKTVBHbIE MaTepuanbl [OSKHbl  BKIOYATb
doTorpadum 1 BMAeo, nossonAloWMe 06NerynTb
paHHee BbisiBNEeHNe 3a6oneBaHui pblo.

«  HeobxopMmo OoTMETUTb, YTO BCMbILWKYK 3a0051eBaHNN
pbl6 YacTO SABMAIOTCA pPe3yNbTaToM HefJoCTaTOYHOW
MOATrOTOBKM  MEpPCOHana, OTCYTCTBUS Yy  HUX
Heob6X0ANMbIX 3HAHWIA 1 OMbITa, HELLENEBOTO Y NJIOXO
CNMAHUPOBAHHOIO  MPOW3BOACTBA,  OTCYTCTBUA
pa3paboTaHHbIX TEXHVKO-3KOHOMUYECKNX
000CHOBaHWUI, MAOXMX YCINOBUI  OKpY»KaloLen
cpepnbl, Cnaboro ynpaBneHWs, HeNpUMeHeHUs
MEeTOZOB reHeTMyeckoro ynyyLieHus "
HeobecrneyeHHoW 61M06e30MacHOCTH.

« [epeBo3Kka NUUMHOK PblI6 K3 OJHUX U Tex e
pbl6OBOAHbIX

3aBOAOB/PbIOONUTOMHIMKOB

Ha pasHble MPeanpuUATUA  aKBaKyNbTypbl 1
pbl6onepepabaTbiBatoLie 3aBOfbl OAHUMMN 11 TEMU
e TPaHCMOPTHLIMU CpefcTBaMy 6e3 Haanexallero
KOHTPOJA, a Takke nepemelieHne UHCTPYMEHTOB/
obopynoBaHMA M MNepcoHana  aKBaKyJNbTypbl
MeXAy pPas3nyHbiMM obbekTamm 6e3 cobntopeHus
Heo6XoANMbIX Mep MPOBOLMPYIOT pacnpoCcTpaHeHne
3aboneBaHnin pblb Ha MPEANPUATAAX aKBaKyNbTypbl
no scen Typunn.

K ocHOBHbIM akTopam U UCTOUYHMKAM, BUAIOLYMM Ha
3aHOC U pacnpocTpaHeHe 3aboneBaHuni pbib B Typumu,
OTHOCATCA:

+  GeCKOHTpPOsIbHasA TPaHCMOPTMPOBKa PbiObl;
«  MaHVNyNAUMU NPU TPAHCNOPTUPOBKE PbIbb;

. ncnonb3oBaHMe AWMKOB AnA pbl6bl, MOCbIIOK,
neHononncTnpoJia n Apyrnx matepranos;

«  WNPWUbI ANS BaKUMHALWY;

«  LWIAHMM BAaKLVMHHOW CbIBOPOTKM (OLLIMOKN JO3UPOBKM
UT.Aa.);

«  ycTpowcTBa afia 0650Ba pbibbl (Kannépbl u ap.);
«  TPaHCMOPTHble CpeacTBa U BOAUTENN;

. nepeBo3Ka Hencnoab3syemoro O60pyIJ,OBaHVIFI,
TaKOro Kak cetu, cagku, I'IﬂaTd)OprI N nogku, mexpy
pa3nnyHbiIMi NPON3BOACTBEHHbIMM Yy4YaCTKaMK; a
TaKxe

. nepemeleHmne MaJ'IbKOBVIpblﬁbI mexxay pasnmyHbIMn

Lexamu/yyacTkamm KPYMHbIX npeanpuATni
AKBAKYJbTYpbl.
WnbxaH AnNTbIHOK (TexHMYecknn yHUBEpcuUTeT

KapapeHuns, dakynbteT Mopckux Hayk, CiopmeHe)
BbICTYNWA € AoKNagom «MeTtoabl oT60pa 1 NOAroTOBKI
npo6 B noneBbiX YCNOBUAX (MpenapupoBaHue
pbi6)», B KOTOPOM OblIM PacCMOTPEHbl OCHOBbI
BCKPbITMA pblb 1 MeToabl 0TOOpa 06pa3sLi0oB, CBA3aHHbIE
c rubenbo pbib; OaHO BCECTOPOHHee BBefeHVe B
npegmet, npegctasneHol  ¢otorpadun, nNoppPobHO
UNNCTPUpPYIOLWME KNMHNYECKe NPU3HAKN HEKOTOPbIX
3aboneBaHuii pblb. K uncny OCHOBHbIX, OTMEUYEHHbIX B
npe3eHTauum MOMEHTOB, OTHOCATCA:

«  [nbenb pblb — 06bIYHOE ABNEHWE NPU HANTNYNM TAKKX
MPWYH KaK 6aKTepuanbHble, BUPYCHbIe, FPUOKOBbIE,
napasuTapHble N HeMHPEKLMOHHbIe 3aboNieBaHuA.

« B 3aBucMmocTn OT BOJOEMA, €ro MeCTOHAXOXAeHNA
U UCTOPUN, NMOHVMAHUA MOTEHLMANIbHOW MPUUMHDI
(MPUYMH) MHUMAEHT], A TaKXKe HaNMuKA BPEMEHN U
KBanUQMLIMPOBAHHOIO NepCoHana, Buabl 06pasLos,
oTOMpaemMbix [ANnA  AWArHOCTVMKM  MaToNorvM 1
NabopaTopHbIX NCCeOBAHNIA, MOTYT Pa3nyYaThCs.
Huxe npuBefeHbl npriMepHble 3Tanbl 0T6opa npob:

o C6op Bcex (aKTOB, UMEIOLMX OTHOLEHME K
npeueaeHTy.
o Ot6op npob nobbIX XUAKUX WM TBEPABIX

MaTepuasnos, KOTOPbIE MO UMETb OTHOLLEHNKE
K rnbenu poib.

o B cnyyae o6HapyXeHUst TOKCUHOB, HEOOXOAVMO




B3ATb O6pa3leI pr6 onAa npoBeaeHMA aHaln3a
OCTaTKOB.

Hwxe npriBegeHbl OCHOBHble MpaBuWia, KOTopble
HeobxoANMO yunTbIBaThL NPY 0TOOPE NPo6 BOAbI:

o B noneBbix ycnosmax cnegyeT nNpOBOAUTb
aHanuM3 BoAbl, Mpo6bl KOTOPOW B3ATbl B
HECKOJIbKNX CTaHUMAX (TOYKax KOHTPONA) Mo
BCEMY BOAOEMY.

[o) KauecTBO BOAblI MOXET CUSIbHO Pa3nnyaTbCA anAa
Pa3HbIX CNoés oT NOBEPXHOCTN K AHY BOLOEMa;
nosTomy OT60p |'|p06 canenyet nponsBoanTb
Ha Pa3nnyHbIX ITI)/6I/IHaX anAa Karkgom
CTaHUnn. ypOBEHb copgepxaHna  Kucnopopa
Yy NOBEPXHOCTN 4YaCTO HEMHOro Bbllle Wn3-
3a aKTMBHOTIO d)OTOCI/IHTe3a BO,El,OpOCJ'IEIZ n
CKOpOCTW BETpa.

o Temnepatypa, KOHUeHTpauua Kucnopoaa, pH u
CONEHOCTb/3NeKTPONPOBOAHOCTb —

o  BaXKHble MapameTpbl KauecTBa BOAbl, KOTOpble
cnefyeT NpoBepsTb B KaXXAoM mecTe oT6opa
npoo.

o CnepyeT 6paTb Npobbl BOAbI AnA onpeaesieHns
CoflePKaLLNXCA B HEel BUIOB BOAOPOCSIEN, €Cnn
3aMeUYeHO LBEeTEeHMEe BOAOPOCNEeN unnM ecTb
MOAO3PeHEe Ha HaNNUMe TOKCUKAHTOB.

Mpw paboTe c npobamu, B3ATbIMK ANA ONpeAeneHns
copepaHna necTMumupoB, MeTaniioB U ApYrux
XUMUYECKIX BELLEeCTB, KpaliHe Ba>KHO MCMOb30BaTh
creunanbHble KOHTeMHepbl AnA B3ATWA Npoo6,
CTabunmsatopbl U XONOAWbHbIE  Kamepbl
(Hanpumep, AWKKN CO NbAOM).

Mpu BHELLHEM OCMOTPE OTOBPaHHbIX 06Pa3L OB PbId
HeobxoaMMo cobnogaTth Cregyole npasuna u
pekoMeHaaLnu:

o PekomeHpyeTrca  cobupaTb  faHHble MO
NMHOMLMPOBAHHBIM pblbam C yuyéToM TOro, K
Kakomy Buay 3Ta pbiba oTHocuTcA. Heobxoaumo
U3MepuTb AJIMHY M BeC OTOOpaHHOM pPbIGbI.
B obsasatenbHoM nopsgke crnefyeT OUEHUTb
coCTofHMe  pblbbl  (Hanpumep,  KuBas,
ymupatowasa unm meépraas).

[o) Cnep,yeT OTMETUTb M30bITOK CIM3M Ha KOXe,
acyuTbl, aHOManunn CKeneTta, ny4yernasne
n Hannvne TaKnx I'IOBPE)K,HEHVIVI KaK
KpoBOTEYEHUA, p,ecbopmau,mm NNaBHMKOB, A3Bbl
N NPUCYyTCTBUNE MaKpPO- NI MUKPO- NMapasnToB.

o  TsKeCTb KaX[oro obHapy>KeHHOIo NopakeHus/
NOBPEXAEHNA MOXHO OXapakKTepusoBaTb U
OLEeHNUTb Mo wWKane ot 0 go 3 6annos wnm ot 0
no 5, rae 0 o3HayaeT OTCYTCTBME MOpPaKEHUS.
Mpy oOnMMCaHUM MOpPAXeHWU HeoOXOAUMO
3aduMKcMpoBaTb Takme AeTanu, Kak ux pasmep,
KONMYEeCTBO, pacnonioxeHue n ¢popma.

o Heobxogumo u13yunTb MNOA  MUKPOCKOMOM
ob6pa3ubl COCKOOOB KOXM, OuonTata »Kabp u
dekanuin nnn cockoba KUWKU Kak MUHUMYM
LWeCT! HeJaBHO 3abuTbix pblb. Mapas3uTbl, Kak
NpaBwio, NOKMAAT MEPTBYIO Pbiby, MO3TOMY
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cnefyeT NPoBOAUTb OCMOTP ELLé XKMBbIX Pblb.
Cnusb Ha Tefle U KOXKHBbI SNUTeNnNiA MoryT ObiTb
oTOOpaHbl C MOMOLLbID MOKPOBHOFO CTeKna
MUKPOCKOMa, [ANA 3TOr0 HYXHO aKKypaTHO
caenaTb COcKob OT nepefHen YacTn pbidbl K eé
3aQHen yacTu.

Mpy  NpoBeAeHUM  BHYTPEHHEro  M3yuyeHus
(npenapupoBaHusa) 06pasLoB pbibbl HEOOXOAUMO
YyUmMTbIBaTb ClleayioLiie peKoMeHaALNN:

o [lepen Hayanom BHYTPeHHero ocMoTpa pPbiby
cnefyeT YMEPLUBAMTb TYMaHHbIM CMOCOOOM
NyTEM NCMONb30BaHNA NleTanbHOM J03bl MS222,
rBO3JMYHOrO Macsia WnM nepepesas LUENKY
MaTKu. Jliobble napasuTtbl, OOHapyXeHHble
BO BHYTPEHHWX oOpraHax pblbbl, 0cO6eHHO B
nMLeBapuUTeNIbHON CUCTeMe, [OJKHbI  ObITb
N3yyYeHbl.

o [na wm3onAaumm GakTepuii yvalle Bcero bepyT
npoObl  MeyeHu, MoYeK WU  Cene3éHKu.
Mpn nopo3peHMM Ha  CTPENTOKOKKOBYHO
(Streptococcus) wunu KopuHebakTepranbHyio
(Corynebacterium) nHdekuuio cnepyet B3ATb
obpasel, ronoBHoro mo3sra. [lpu Hanuuum
B MONIOCTM Tena pbibbl XMAKOCTU, €€ Takxe
Heobxopnmo cobpaTtb AnA noceea. CnepyeT
NPUroTOBUTb MHOKYJIIOM U3 arapa C cepAeyHo-
MO3roBbIM 3KcTpakToM (ACM3) npu Hapy»KHbIX
NoBpeXAeHAX, TaKMX Kak A3Bbl NN CCAAWHbI.

o Ecnu pblba BOCTaTOYHO KpymnHas, TO XOPOLUMM
MaTepuanom pana oTtbopa npob6 BMPYCOB
ABNAIOTCA €€ BHYTPEHHVE OpraHbl, TakMe Kak
nepefHsA YacTb MOYKK, CeNe3EHKa 1 SKCMIAHT
ANYHUKOB. Ecnv pbiba HebonblIoro pasmepa,
TO AN1A NPO6 MOXHO MCNONb30BaTbh GYKBaNbHO
BCIO pblby (OnuHOW Tena nopsagka 4 cm).
Wccnenyemble opraHbl fOMKHbI ObITb U3BNEYEHDI
13 pbiObl Y MOMELLEeHbl B TPAHCMOPTHYO cpeay
(pacTBOp), cComepKallyld AHTUOMOTUKU 1
NpPOTMBOrpUOKOBbLIE NpenaparTbl.

o Pbiba, ncrnonb3yemasa p[nsa ructonormyeckoro
WUCCNefoBaHnsA,  [OMKHa  OblTb  KUBOW.
BoNbLWNHCTBO pblb Nocsie rnbenv oueHb ObICTPO
NnopTUTCA; NO3TOMY, 0bpa3Lbl TKaHel cnegyeT
6paTb y KMBbIX >KUBOTHbIX. [1ns TOro, u4TO6bI
duKcaTop Mor Kak creflyeT MPOHUKHYTb B TKaHU
B TeUEHME NepBbIX HECKONbKMX YaCcoB, TOMNLNHA
006pa3LoB TKaHeN He [O/KHA npeBbiwaTtb 1
cM. B 3aBmcumocTn oT uenen nocnepymoLlero
OKpalIMBaHWA MOFyT ObiTb MCMONb30BaHbI
pasnunyHble prKcaTopsbl.




CBOJHBII JOKIATT

CECCUA 2. AOKNAAbI CTPAH pAan nabopaTopuii, Urpalowmnx BaXkHYl0 pofb B
obecneyeHny 6e30MacHOCTU MULLEBBIX NMPOAYKTOB,
Asep6aiigKaH OXpaHbl  340POBbSA  KMBOTHbLIX, pPACTEHUIA U
CaHNTapPHO-KapaHTUHHOIO KOHTPOSA B CTPaHe.
dnbHapa [xadapoBa (MUHUCTEPCTBO 3SKOMOTMK WU
NPUPOAHbIX pecypcoB AsepbaligkaHa) BbICTynuna ¢
nepBbIM Ha 3TOM CeccMn AOKNaZOM, MOCBALWEHHbIM
3aboneBaHNsAM pbib 1 YNpaBneHne 300poBbeM BOAHbIX
XKMBOTHbIX B A3epbaingkaHe. K uncny OCHOBHbIX, o l/MMOpT © 3KCMOPT KMBOTHbIX, MPOAYKTOB

OTMeYEHHbIX B Mpe3eHTaLnn MOMEHTOB, OTHOCATCA: ’KWBOTHOTFO  NMPOUNCXOXAEHUA W CblpbA  Ha
Tepputopun AsepbangxaHckon Pecny6nmkm

[OMYCKaeTCA TONbKO B MyHKTaxX NPomnycka yepes
rocyfapCTBEHHYIO FpaHuLly.

«  Wmnopt n 3KcnopT pbibbl U pbibONPOOYKTOB
OCYLLECTBNIAETCA B COOTBETCTBUM CO ClEAYOLMMM
npasuiamm:

. HaunoHanbHble ydypexpgeHna wn  opraHusauynn,
OTBETCTBEHHbIE 3a YynpaBieHne 3aboneBaHNAMM

pb|6 N OXpaHy WX 3[00pOBbA, MNpencTaBlieHbl B
cnep‘ymu_lem HVI)KETa6J'|V|LI,e: o BBO3 MBOTHbIX U OI'Ino,L'LOTBOpéHHOPI NKPbI

B CTpaHy perynupyetca B COOTBETCTBUN

3aKOH O MKLLEBbIX MPOAYKTaX.

AreHTCTBO Mo 6€30MacHOCTY NULLEBbIX MPOJYKTOB
6blfI0 CO3aHO Ha OCHOBaHUM YKasza [pe3upgeHTa
AzepbaingxaHckornPecnybnukunot 10deBpana2017r.
«O fonoNHNTENbHbIX Mepax No COBEPLUEHCTBOBAHNIO
cuctembl  6€30MacHOCTM  MULWEBbLIX  NPOAYKTOB
B A3zepbaligyKaHcKom Pecny6bnuke». Mpwu
AreHTcTBe co3gaH A3lepbaliiaHCKUA  UHCTUTYT
6e30MacHOCTM NULEeBbIX NPOAyKToB. B coctas
LleHTpa aHanMTM4YeCcKoW 3KCNepTu3bl  BXOAUT

HayuHo- co cTatbern 14,2 3akoHa O BeTepuUHapuu
MUHACTEDCTEO ArentctBO MO | MuUHUCTEpCTBO | UcCnedoBaTenbeKuii AsepbaiipkaHa.
cenchorg 6e30macHoCTU | JKOMOTIM 1 UHCTUTYT o BsanmmHoe NpU3HaHNe  MeXAYHapPOAHbIX
xo3iiciBa MULLEBbIX NPUPOAHDIX HaumoHanbHoil BETEPUHAPHbIX ceptudmKaToB
NPOAYKTOB pecypcoB akaiemmuu Hayk OCyLLIecTBNAETCA B MOpAAKe, YCTaHOBIEHHOM
A3epbaiimxaH 3aKOHOJATe/IbCTBOM.
« AreHTCTRO o [lo3anpocy cTpaH, UMNOPTUPYOLLMX XKUBOTHbBIX
arpapHbIx ycyr N NPOAYKTbl XXMBOTHOIO NPOUCXOXAOEHNA W3
+ LlenTp arpapHoii AsepbangkaHa, AreHTCTBO No 6e3omacHoCcTu
HayKm u NMLLEeBbIX MPOAYKTOB BblAAET BeTePUHAPHbIV
VHHOBaLMi ceptuduKaTt  MexpyHapogHoro  o6pasua,
+ BerepunapHbii MOArOTOB/IEHHbIN B COOTBETCTBUN C
Hayy4Ho-uccnen.
mqumyr A WicrimyT WicrimyT MeXAYHapOAHbIMM BETepUHapHo-
Ge3onackocTu GesonacHocTu CaHWTapHbIMM TpeboBaHUAMMU. O6nacTb
« HayuHo-nccnen. THLEBbIX TULLEBbIX WHcTutyT 300n10rM
YMpaBreHnsa 340POBbEM BOLHbIX >»KUBOTHbIX
HCTATYT MPO/YKTOB NPOAYKTOB
HBOTHOBORCTE OXBATbIBAaET MCCNEfOBaHMA, NPOPUNAKTUKY
. Lestp arpaptix 3ab0neBaHNI, [NATHOCTUKY, IeYeHNe Y OXpaHy
HECTER0BaHMT 3[00POBbSA XKNBOTHbBIX.
+ Asepbaiiganckuii «  Peructpupyemble MHPEKLNOHHbIE U MHBAa3WOHHble
FOCYAAPCTBEHHbIN (napasunTapHble) 3aboneBaHMA pPblo:
arpapHblit
YHUBEpCuTeT
Perncrpupyembie
I/IHd)eKI.I,I/IOHHbIe PerucrpmpyeMble
- 21 mas 2019 r.  Ykasom Mpe3ungeHTa e HBa3UOHHbIEe 3a60eBaHNA
AzepbangxaHckorr Pecnybnukn N2 701  6bino
yTBepXxAaeHo «lonoxeHne o6 AreHTCTBE arpapHbIX - OcTeoknas
ycnyr npu MuHucCTepcTBe CenbCKOro XO3AMNCTBA + Hekpos xabp + Mukcocomos
A3zepbaingxaHckoln Pecnybnukn» n 6bina cosfaHa Canponerinos « XunopoHennés
«HaumoHanbHaa cucTema ynpasfieHUA 340POBbeM OypyHKynés + TpuxoanHos
KNBOTHDbIX aKBaKyJbTypbl». BpaHxvnomukos + Wxtnoptupnos
B KomneTeHuuio AreHTCTBA arpapHbix  yciyr Aepmatomnkos » mpopaktunés
AsepbarigxaHcKor Pecrny6imkm BxoguT ynpasneHuve A3pOMOHO3 » Raktunorupos
3[00POBbEM KMBOTHbIX, B TOM uucie pbi6. Bu6pnos + Hvnnoctomos
3akoHopaTenbcTBO A3epbaiigkaHckon Pecnybnvku NepcuHnos » MocToaunnocromos
B 06n1acTy ynpaBneHus 34OpoBbeM pPbiO BKIIOYaeT McespomoHo03 - Jlurynés
3aKoH O BeTepuHapuy, 3aKOH O pblbOBOACTBE U - KpunTo61o3

B cootBetctBUM C «[lnaHOmM meponpuATAA MO
npodunakTmke U  AUArHOCTUKE  3MU300TUI»
B KOMMeTeHumio AreHTCTBa arpapHbIX ycayr
rOCyAapCTBEHHOW BETEPUHAPHOM  CyXObl  Mmpu
MuHuCTEPCTBE  CENMBCKOTO  XO3AWCTBA  BXOAUT
npoBeAeHne  MNPOOUIAKTUUECKON  BaKLUHaUWK
npoT1B 0cobo OMacHbIX 3aboneBaHuit,

JAVarHocTuyeckme o6cnefoBaHusa, Ae3nHpekuus,
OMpbICKUBAHME,  NeyebHble  MeponpuatAs 1
006yueHVie COTPYAHNKOB.




KasaxcrTaH

BTopoli noknag 6bin npeactasneH Unbéin MepBepeBbim
(TOO «IpaHg Ouwy). MpeseHTauus OGbina NocCBALEHA
3aboneBaHuAM pblb6 1 ynpaBrieHUo 340pPOBbeM pPbl6
B KasaxctaHe. K u4mcny OCHOBHbIX, OTMEYEHHbIX B
npe3eHTaLnun MOMEHTOB, OTHOCATCA:

KasaxctaH nnaHupyeT npousBogutb K 2030 r. 270
000 TOHH pbibbl. [pK yBenMyeHNN MPOM3BOACTBA
pbl6bl B COOTBETCTBUM C 3TUM MIAHOM BaXKHO, UTOObI
Npon3BOAMMan Mpoaykuma Oblna Hagnexaiiero
KauecTtBa M  COOTBeTCTBOBana TpeboBaHMAM
6e30MacHOCTM NULLEBbIX MPOAYKTOB.

CaHuTapHO-NpodunakTmyeckme MeponpuaTMa Mo
npefoTBpalleHunto 3aboneBaHnii yCTaHaBAMBAOTCA
B cootBeTCTBUM C [prKasom M3 PK ot 5 nioHa 2018 .
Ne 175 «O6 ytBepkaeHUn CaHWTapHbIX MPaBU ”
HOPM».

SNNAeMMUONOrnYeckuini  aHanmM3  MapasuTapHoN
3aboneBaemocT HaceneHun npoBOAMTCA
MEAVLUUHCKAMUN OpraHmM3aumsMm B COOTBETCTBUU
C TpeboBaHMAMYK CaHUTapHbIX npaBun. Ha 3Tu
OpraHu3aumy BO3JIOXKEHbI 3aauu MO NPOBELEHMIO
onpoca nuy 13 FPynn puckKa, BKIOYas KUTenen
HacenéHHbIX MYHKTOB Ha Oeperax un BO6/M3N
pekK, 03ép, BOLOXPAHMWINLL, NMOVIMEHHbIX
BOOOEMOB, pPabOTHUKOB BOAHOrO TPAHCMOPTa,
pbi6onepepabaTbiBalOWMX NPEAnpUATII, pblbakoB
N YNIEHOB NX CEMEN.

MpomsBogutenn  camu  onpefenAlT  MecTa
YTUNM3aUUM UK YHUUTOXEHUA pblbonpoayKumu,
cofilepXallen »KMBbIX Mapa3nToB, OMacHbIX [AfA
310POBbA YesloBeKa U KUBOTHbIX. ITV MEPONPUATAA
nposogATcA nog  KoHTponem  ob6nacTHoro
nogpasgeneHna KomuteTa oxpaHbl 340pOBbA
HaceneHna M MEeCTHOro WCMOJSIHUTENIbHOTO OpraHa
no BeTepuHapuW. YKasaHHble YUpeXAeHUA Takxe
HecyT OTBETCTBEHHOCTb 3a BbIMNOSIHEHME ClIefyOLWNX
MeponpuUATUIA:

o OueHka BOJOEMOB  PbIOOXO3SNCTBEHHOIO
3HaueHMA oaWH pa3 B rop (Kaprnosble
BUAbl Hanbonee MOABEPXKEHbl 3apakeHUto

JIMYMHKAMM OMUCTOPXA — KOLLIAUbel CMOUPCKON
OBYYCTKN);

o MoHMTOPVHI BOJOEMOB PbIOOXO3ANCTBEHHOIO
3HAYEeHUA B DHAEMUYHbIX MO OMUCTOPXO3Y
paioHax Ha OCHOBe TPEXNETHUX [AaHHbIX,
MOJNTyYEHHbIX MO pe3yfbTaTaM WUCCefOoBaHUN
pbl6 Ha NapasnTapHyo YNCTOTY;

o [lpoBefdeHne caHUTAPHO-MaAPA3UTONOMMYECKIMX
nccnefoBaHUn 06bEKTOB OKpY»KatoLeln cpefbl
(nouBbl, BOAbI);

o MOHUTOPVHI  MOCTYMNNEHNA  XO3ANCTBEHHO-
deKanbHbIX CTOYHbIX BOA B BOAOEMbI MU
NnpoBeAeHNe WCCIeAOBaHUA Ha  Hanuuume
napasuToB (1L, IMYMHOK, LUCT U T.N.); @ TakXKe

o OnpepgeneHne prCKOB 3apakeHA HaCceNeHnA.

PeryuoHanbHblil CeMIHAP 10 YIPABIEHIUIO
30pOBbEM PBIO 11 O0TIe3HAM PBIO

KbiprbiscraH

Hypsamat Aknapanbi Yyny (MrH1CTEPCTBO CENbCKOro
XO3AMNCTBa) NpeAcTaBun AOKNag O BOAHbIX pecypcax
Kbiprbi3ctaHa, Npou3BoAcTBe pbib 1 pbl6ONPOAYKTOB,

3KCMOPTHO-UMMOPTHbIX

npouenypax ”  MeTopax

ynpasneHus 340poBbeM pbl6 B cTpaHe. K uwucny
OCHOBHbIX, OTMEYEHHbIX B MpPEe3eHTaLuuy¥i MOMEHTOB,
OTHOCATCA:

JlegHuKn Kbiprbi3ctaHa — 3TO OCHOBHOW pe3epB ”
NCTOYHMK MpPECHON BOAbl He TONMbKO CTPaHbl, HO
n Bcen LeHTpanbHOM A3uum; OHWM Takxe ABNAIOTCA
OCHOBHbIMW UCTOYHMKaMW NMUTaHNA pek. MNopaaka 8
000 negHMKOB MOKPbLIBAIOT 4 MpoLeHTa TeppuTopmmn
KbiprbisctaHa (npumepHo 8 000 Km2) — nnowagb,
npesbiLatoLasn obulyto nnowaab nefHMKoB KaBkasa
n Anbn. 3anac BOAbl, 3aKOHCEPBMPOBAHHOM B
nefHMKax (T.e. TbAa) oLeHNBaeTcA B 650 KM>.

B KbiprbidctaHe HacumTtbiBaeTca okono 30 000 pek
obuieri NPoTAXKEHHOCTbIO okono 150 000 km. Bce
KpYyrMHble pekn CTpaHbl 6epyT Hayano B ropax u
MUTAOTCA B OCHOBHOM TasibiMy BOAAMW NefHUKOB
N CHeroM. bonbLIMHCTBO pek OTHOCATCA K GacceliHy
ApanbCKoro Mops, a 3HauuT, K BEMKAM PeYHbIM
cuctemam CpegHen Asum — Coipgapbe 1 AMyaapbe.
B Kbiprbi3ctaHe HacumTbiBaeTca okono 2 000 o3ép
obLell nnowaabio 6 836 KM BONbLWMHCTBO 03ép
pacnonoxeHo Ha BbicoTe oT 2 500 go 4 000 m Hap,
YPOBHEM MOPH.

[enapTameHT pbIGHOrO XO03sICTBA Obl  Cco3aaH
B coctaBe MwuHMCTEPCTBA CebCKOrO XO3AMCTBA
MNoctaHoBneHnem [lpaButenbctBa  Kbiprbi3cKom
Pecny6numkm N2 522 ot 12 ceHTAGpAa 1997 1.

Brnepsble pagyxHaa dopenb 6bina 3aBe3eHa B
cTpaHy B 1975 rofy u3 Kasaxckoro ¢dopenesoro
X03AMCTBA Ha TOHCKMA pblboBOAHbIN 3aBOA B
BMAE OMNOLOTBOPEHHON WKPbl ANA  WHKybauuu
1 panbHenwero $GOpPMMPOBAHMA U COAEPKaHWA
MaTOYHOro CTaja B npypax.

B 2020 r. 06béM 3KcnopTa pbibbl cocTaBun 3 413
TOHH, B CTOMMOCTHOM BblpakeHun — 8 585 000
ponnapos CLWA. 3a nepsble geBATb mecaues 2021 .
3KCMOPT pbibbl COCTaBUS 2 742 TOHHbI Ha CymMMmy
9 345 000 gonnapos CLUA. B nepuog c 2015 no 2020
IT. CTOMMOCTb 3KCMOpTa pbibbl yBenmumnaco bonee
yem B yeTbIpe pasa.

MpeonpuAatTus Mo nepepaboTke pPbiObl  JOMXKHbI
CTporo cobnofate TPeOOBaHUA  TEXHUYECKNX
pernameHToB  EBpasMmckoro  3KOHOMUYECKOro
coto3a (EASC) n lenaptameHTa pbIGHOIO X03ANCTBa
0 6e3onacHOCTU pbiObl, PbIOHOW MpoAyKUUA 1
MYLLEBbIX MPOOYKTOB.

focymapcTBeHHasa  MHCMeKUUs  BeTepUHapHOW
n ¢durTOCAHNTAPHOMN 6e30mnacHOCT npw
MwuHucTepCcTBE CeNbCKOro X03AMCTBa Kblprbi3cKomn
Pecny6bnukn  ocywectBnfer  rocygapcTBeHHbI

Haf30p M KOHTPONb B 06MacTVi BETEPUHAPHON U
¢duTOCAHNUTapHOIM 6Ge3omnacHoCTU. B KomneTeHuumto
yupexxaeHus BXOAAT crnegytoLye 06s3aHHOCTU:




CBOJHBII JOKIATT

o 3alyMTa HaceneHvs OT PacrpPOCTPAHEHHbIX
3a60N1eBaHN XMBOTHBIX 1 YENOBEKa;

o 3alMTa  KMBOTHbIX OT 3aboneBaHUn WU
obecneyeHye 3MM300TNYECKOTO 61arononyuns;

o 3awwmTa Tepputopumn Keiprbisckon Pecnybnuku
OT BO3HMKHOBEHMA U  PaCNpPOCTPaHeHus
3apasHbIX U 3K30TUYeCcKMx 3aboneBaHuUn
YKMBOTHBIX;

o obecneyeHne  6e30MacHOCTU npoayKumm
(coipbsa), nopnexaien BeTepUHApPHOMY 1
buUTOCaAHNTAaPHOMY KOHTPOJIO; @ TaKKe

o npegynpexiaeHve n npeceyeHne HapylueHWN
npaBuWn  3KCMNOpTa, WMMOPTa, pPesKCrnopTa
W TpaH3UTa MOAKAPAHTUHHOW MpoayKuuu
(rpy3oB), He cooTtBeTcTBylOWMUX  EAMHBIM
BETEPMHAPHO-CaHNTAPHbIM TpeboBaHUAM
EASC.

«  KOCHOBHbIM C TOUYKU 3pEHUSA YNPABNIEHUSA 300POBbEM
YKMBbIX BOAHbIX OPraHM3mMoB npobnemMam/3agayam,
TpebyoLmm nepBooYepesHOro pelueHus,
OTHOCATCA:

o OTCYTCTBME TeXHUYECKUX W AUArHOCTUYECKMX
BETEePMHAPHbIX BO3MOXKHOCTEN (CrneynanmctoB)
ANA  MpoBeAeHnAa HeobXo4MMOro KOHTPOnA
N MOHMUTOPWHra COCTOAHUS 3[0POBbA Pbid B
PbI6OBOAHbBIX XO3ANCTBAX;

o OTCYTCTBME HA  PErMoHanbHOM  YpPOBHE
nabopatopuii, akKpeaUTOBaHHbIX O1A Bblgauu
CcepTMPMKaTOB KauyecTsa Npu SKCNopTe pblbbl 1
pbibonpoayKuuY; a TaKxKe

0  HepoCTaTOUHbIN BeTepMHAPHO-CaHNUTaPHbIN
KOHTPOJIb MeJIKOTOBAapHOro pblboBoACTBa 1
pbibonepepaboTKu.

TapgXukuncraH

AnnpxoH Papxka6os (OOO «AKBanopc») BbICTYNuU
C [OKNajoM O COCTOSHMM HAUMOHANIbHOTO CeKTopa
pbIGHOrO X03AMCTBa M aKBaKy/lbTypbl U pPecypcoB
pbIGHOro X03ANCTBA U aKBaKyNbTypbl, HO He KOCHYyNcA
COCTOSIHUA ynpaBneHua 300pOBbEM BOJIHbIX
OpraHn3MoB B cTpaHe. K Uncny OCHOBHbIX, OTMEUYEHHbIX
B Mpe3eHTaLumn MOMEHTOB, OTHOCATCA:

«  BBopoémaxu pekax cTpaHbl 0brTaeT 6onee 65 B1AOB
pbl6. V13 HMX KynbTBUpPYETCA 7 BUAOB, a 13 obnTaet
TONbKO B 03épax u pekax. O6bEM Npor3BOAVMON
B CTpaHe ManbKkos/monogn pbl6 ¢ rogamu
YBeNIMUMBAETCA, MPU 3TOM OOBbEM NPOM3BOACTBA
NINYUHOK pbI6 yBennumnca ¢ 10 MANIMOHOB LITYK B
2017 r. go 140 munnnoHos B 2020 T.

«  PblbONOBCTBO M aKBakynbTypa B TafXWUKUCTaHe
CYUMTAlOTCA  OOHUMM M3 CambIX  NPUOBINbHBIX
oTpacfiel, a Hanmume OONbLINX eCcTeCTBeHHbIX
BOAOEMOB MO3BOJIAET pa3BUBaTb ITOT CEKTOP B
OONrOCPOYHOM NepcrneKkTmBe.

+  KoopavHupytoLwym opraHoM ceKTopa pbiboBoACTBa
B CTpaHe ABMIAETCA rocyaapcTBeHHoe npegnpusatme
«Moxuu TOUMKNCTOH» NPy MUHUCTEPCTBE CeNbCKOrO

xo3sncTBa Pecnybnuku TagkmkmuctaH. OCHOBHOW
3apaven «Moxmn TOUMKNCTOH» ABNAETCA pa3BuUThe
nnemMeHHON paboTbl B pblbOBOACTBE, yBENMYEHKe
YMCNEeHHOCTM  monynAuMiA M obecrneuyeHune
HaceneHna cBexel pblGHON npoayKkuuen. Kpome
TOro, NPUWHAT pPA4 COOTBETCTBYIOLWMX MPOrpamm,
YyTBEPXKAEHHbIX  [paBuTenbcTtBom  Pecny6nmku
Tapxukncran. BHeppeHne rocyAapCTBeHHbIX
Nporpamm Cnoco6CTByeT Pa3BUTMIO U PACLLNPEHNIO
PbI6OBOLHbBIX XO3ANCTB B LIESIOM.

Y36eKkucraH

MocnegHnin  poKnag B paMKax MepBOM  ceccum
npenctasun A6gynna Kyp6aHoB (g1MpeKTop no HayuYHbIM
nccnepoBaHuam HAM pbibHoro xo3ancTsea, Y36eKuncTaH).
B cBoel npe3eHTauunm OH He Kacanca HenocpeacTBeHHO
COCTOAHUA YNpaBneHus 300pPOBbeM BOLHOW cpeppl
B CTpaHe, OfHaKo npefoCcTaBUN MHPOpMaLMIO O
pecypcax Y36ekncTaHa Ans npor3BOACTBA MPOAYKUUN
aKBaKyJbTypbl, MPOMbBIC/IIOBbIX BUAax pbld, 06bEMax
NPON3BOACTBA PbIGHOMO XO3SMCTBA WM HaLMOHaNbHOM
Mporpamme ero pa3BuTWA, KOTOpas HaxoauTca B
npotiecce peanusauunn. K uncny oCHOBHbIX, OTMEUYEHHbIX
B Npe3eHTaun MOMEHTOB, OTHOCATCA:

«  Y36ekncTaH He MmeeT Bbixoga K mopto. Ectb ase
6onblume pekn, Amyaapba 1 Cbipgapbs, U MHOFO
6onee Menkmx pek n 03Ep (6onbluert YacTblo
COJSIOHOBaTbIX). BOAHbIN pexxum 6b11 NpucnocobieH B
nepByto ouepenb ANiA obecneyeHna MPPUraLNoHHbIX
HY>[, NOCTOAHHO PaCXOAALMNXCA C MOTPEOHOCTAMU
pbl6boBOACTBA.

« W3 73 BuaoB pbib, obuTalWMX B BOAOEMAX
Y36eKkuncTaHa, 35 cumMTatoTcA MIMeLWnmMmn
NPOMbIC/IOBOE 3HauyeHue, ofHako Tonbko 18-20
U3 HUX ABAAIOTCA O06bEeKTaMy KOMMEPYECKOro
npombicna. K Hambonee UeHHbIM BuAam pPblb
oTHocsATCA caszaH (Cyprinus carpio), TONCTONOOUK
(Hypophthalmichtys — molitrix), 6enbiii amyp
(Ctenopharyngodon idella), com (Silurus glanis,
Clarias linkedenius), cynak (Stizostedion lucioperca) n
pagyxHasa openb (Oncorhynchus mykiss).

. 1 maa 2017 r. 6bo u3gaHo [locTaHoOBNEHME
Mpe3sngeHTa Pecnybnuku Y3bekuctaH «O mepax
MO COBEPLUEHCTBOBAHMIO CUCTEMbl YMpaBneHWs
PbIOHbIM  XO3ANCTBOM». Kpome TOro, exerogHo
obHoBnsetca «[porpamMma pa3BUTUS  PbIGHOMO
X03ANCTBay, yTBepKaéHHasA KabrnHetom MuHuctpos
Pecnybnukmn Y36eknctaH. B Hell ocoboe 3HaueHune
npugaétca  obecrneyeHnto  NPOAOBOIbLCTBEHHOM
6e30MacHOCTM 1 MOBbIWEHUIO  61aroCcoCTOAHUA
HaceNeHVA B CENbCKUX PEermoHax 3a CYET LeneBbIx
NHBECTML I B pbIOOBOACTBO.

+ [octaHoBneHune MNpe3ngeHTa Pecny6nmkm
Y36eknctaH «O pernameHTaumMv [OeATenbHOCTM
focynapcTBeHHOro  KomuTeTa MO PasBUTUIO
BETEPMHapUM U KMBOTHOBOACTBa Pecny6nmku
Y36eKuncTaH» 6bl10 NpuHATO 28 MapTa 2019 T.

« [pegnpusatna  akBaKynbTypbl B Y36ekuctaHe
pa3BMBalOTCA  CTabUIbHO 1 NOCTynmaTenbHO.




CpenHerogoBon NpupocT 06bEMa MPOM3BOACTBA
pbIOHOW NPOAYKUMKW 3a NocnefHne NATb JIET B 3TOM
cektope poctur 16,2 npoueHTa. O6BEM BbISIOBa
pblObl B eCTECTBEHHbIX BOAOEMAX BbIPOC B CPEHEM
Ha 8,9 npoueHTa.

CECCUA 3. ABUOTUYECKME N HEMHOEKLMOHHDIE
BOJIE3HU, CTPECC U BAKLWHbI )14 Pblb

Bropoln peHb cemmHapa Havanca C  Aoknaga
«Bbnarononyume u cTpecc y BbipawjiBaeMbiX pbi6»,
KoTopbin  npepctaBuna Cubenb O3eceH YYonak
(Crambynbckuin yHMBepcuTeT, GaKynbTeT BOAHbIX HAYK).
B npeseHTaumn 6bina OCBAWEHA WCTOPUA OXpPaHbl
XKMBOTHbIX, ~ COOTBETCTBYlOLlEe  3aKOHOAATENbCTBO,
acnekTbl 651arononyyYna XMBOTHbBIX, FOMEeOCTa3 1 CTpecc.
K u4mcny OCHOBHbIX, OTMEUEHHbIX B Mpe3eHTauun
MOMEHTOB, OTHOCATCA:

. bonbwmHcTBO nopen npegnonaraeT, yTo
«6narononyq|/|e KWUBOTHbIX» MMeeT OTHOolleHune K
KayecCTBY KU3HN OTAEJIbHOIO XNBOTHOTO. HeCMOTpFl
Ha pacTtyliee nprsHaHme BaXHOCTU 6narononyq|/m
KUBOTHbIX 1 6Gonee LWMPOKOoe pacnpocTpaHeHne
NOHVWMaHUA 3HA4Y€HUA 3TOro TepMMHA, €ro Hay4yHoe
onpeneneHne okKasasioCb AOCTAaTOYHO CJIOXKHbIM U
eANHOE MHeHWNE B CBA3N C 3TUM He CJTOXKNNOCb.

«  bnarononyuve XMBOTHbIX 6blIO MpeobnapaioLen
3ab0ToM nofeli Ha MPOTAXKEHUN BCel UCTOPUM
B Tex CJlyyasAx, KOrfa Kasanocb, YTO >KMBOTHble
cTpapatoT. K 6Gnarononyumio  MBOTHBIX TakKe
MOAXOAWAN C Pa3fIMYHBIX PENIMTMO3HbIX ToueK
3peHua. bputaHckuin ¢unocod Oasup Om cumtan,
UTO XKMBOTHblE CMOCOOHBI MbIC/IUTb 1 YyBCTBOBATb U
MO3TOMY MOTYT UCMbITbIBaTb 60Sb.

«  MHeHuAa no >ToMy BOMpPOCYy CO BpemeHem
N3MEeHANMNCb B CBA3M C MOHUMaHMEM TOro, 4tTo
KMBOTHble ObGnapjaloT cosHaHueM. Kak cnencrtsue,
MHOrume CTpaHbl YyCTaHOBUJIN TMPaBOBble pPaMKnN "

PeryuoHanbHblil CeMIHAP 10 YIPABIEHIUIO
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CTaHAAPTbI MO 611aronosyyunio X1BOTHbIX. Hanpumep,
B Typuuu K 6naronofyymio >KMBOTHBIX KMEIOT
OTHOLUEeHNe crefylolmne 3aKkoHoAaTeslbHble aKTbl:
3aKOH 0 3aLuTe XnBOTHbIX (2004 r.), MNonoXxeHue o
651arononyunn CenbCKOXO3ANCTBEHHBIX >KUBOTHbIX
(2011 r.) n MNonoxeHne o GnaronoayYMn U 3aLmTe
KUBOTHbIX, WCMOMb3yeMblX B WCCeAOBaHUAX U
APYrnX HayYHbIX 3KcreprumMeHTax (2011 r.).

«[OMeOCTa3» OTHOCUTCS K CMOCOBHOCTM COXPaHATb
CTabUIbHbIN 6anaHc BHYTPEHHeN cpeabl
OpraHvW3mMa »KMBOTHOTO ¥ WrPaeT peLlaioLLyio
ponb B Gnarononyunn pbl6. OTpuuatenbHble u©
NONOXMUTENbHbIE BXOAHbIE MPOLIECChl UCMONb3YIOTCA
ONA  NopdepaHus romeocTasa. Ycnex — 3Tux
NPOLeCCOB O3HayaeT 3[0POBbe, B TO BPEMS Kak
pe3ynbTaToM KX Heyfjauu CTaHOBWUTCA GonesHb.
fomeocTas, cTpecc 1 6051e3HN TECHO CBSI3aHbl MEXAY
cobor.

«CTpecc» MOXHO onucaTb Kak «00ycnoBneHHyo
MU3MEHEHVEeM BHYTPEHHMUX W BHELWHWX YCJIOBUNA
notpebHOCTb  oOpraHM3mMa B ajantauum K
3TM  WM3MEHEHMAM U  BOCCTaHOBMIEHWW  ero
npaBuibHOro metabonusmar». «CTtpeccop» — 3TO
pasfpaxuTenb, Bbi3blBaWMA  AUCKOMbOPT 1
BKJIIOYEHME CW COMPOTUBAAEMOCTU B OpraHu3Me.
Crpecc Knaccuouumpyetca Kak OCTPbIA UK
XPOHNYECKNI 11 MOXKET OKa3aTb Kak oTpuuaTtesnibHoe,
Tak U MONIOXWTEeNbHOE  BO3JeNcTBME  Ha
XKn3HepeATeNbHOCTb. Y pbl6 CTpecc accouumnpyetca
CO CNOXHbIMW TOPMOHASIbHbIMA U XMMUYECKAMM
peakuuammn (metabonmamom). CTpeccoBble peakummu
pbl6 1 BNMAHME Ha HUX NPUPOLHbLIX N GU3NYECKNX
CTPECCOB LWMPOKO N3yYeHbl B HayKe.

Pbibbl  cMOCO6HbI  apanTMpPoOBaTbCA K CTpeccy,
Kora CBA3b MeXAy peakumen AaHHOro BMAa Ha
CTpecc 1 N3MeHALWeNCA cpefon MOXKHO yCMeLHo
BOoCcCTaHOBUTb.  Du3monornyeckaa  agantauua
XapakTepn3yeTca  U3MEHeHWeM  XMMUYeCcKoro
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COCTaBa KPOBW 1 TKaHeN He3aBMCKMMO OT UCTOYHMKA
cTpecca. O6WMI  aganTaUMOHHbLIA  CUHAPOM
ONMCbIBAaeT COBOKYMHOCTb  peakuui pbib  Ha
CTpeccopbl OKpy»KatoLen cpefibl. [opMoHanbHble 1
HepBHble peaKkLn BO3HMKAOT B OTBET Ha COObLITMSA,
obycnasnuBaioLimie 3TOT CUHAPOM.

MNpAamoe n3mepeHre ypoBHATOPMOHOB, BbiAeNIAeMbIX
pbi6o Mpu CTpecce, NMO3BOMSAET KONUYECTBEHHO
OUeHUTb CTpecc. BoisBneHve ¢epmeHTOB B
CbIBOPOTKE (MapKepbl NOBPEXKAEHUA OPraHoOB WU
TKaHel), YpOBEHb [JIIOKO3bl B KPOBU (KOCBEHHbIN
nokasaTeflb  FOPMOHANIbHOW  aKTMBHOCTU) W
KOMMUYECTBO XJIOpa B KPOBK (MOKasaTenb WOHHOW
perynsumm) MoryT 6bITb UCMOSIb30BaHbI A OLIEHKN
BO3JENCTBUA  Pa3HOOOpPasHbIX  CTPECCUpPYOLWMX
$aKTOPOB Ha OpPraHU3Mm.

MexxgyHapofHble — opraHusauuy  paspaboTtanu
peKkoMeHAaumMmM 1 pyKoBOACTBa Mo Gnaromnonyyuio
pbl6; a B oOTpacneBble nNpaBWia BKOYalOTCA
MonoXeHus Mo 3alWute 6Gnarononyuma pblo.
QOepepaumsa €BPONencKnx npovssogutenen
akBakynbTypbl (FEAP) nogrotosmna Ha OCHOBe 3TUX
nokymeHToB Kofiekc noBefieHus, B KOTOPOM 0coboe
BHUMaHWe yienseTca BaXXHOCTY 61arononyyms pbio.
Cunamu MNoneunTenbCcKoro CoBeTa Mo akBaKymnbType
(ASC), opraHa ceptudukauum GLOBALGAP, ®AO
n gp. 6oinn paspaboTaHbl BCe Heobxoaumble AnA
YCTOMUMBOrO BEAEHUA aKBaKYNbTypbl CTaHZAPThI,
cxembl cepTudUKaLUM 1M Hagnexalme npakTuKy,
BK/tOYatoLLMe acrnekTbl 6narononyums pblo.

PbiGbl HaxomATCA MOA BO3AENCTBMEM Pa3fINUHbIX
BHYTPEHHUX W BHewWHnX ¢akTopoB. Mpu 3ToM
OHW U OKpY»Kalowasa X AUHAMUYHasA cpefa MoryT
COCYLLUeCTBOBaTb BrapMoHumn. Heobxonmmo nsberatb
CTpecca v Haanexalmm obpasom KOHTPONMPOBaTh
€ro Ha NPOTAXKEHWM BCEro LMKNa Pa3BuTUs pbiob.

Mane KopyH (YHuBepcuteT AkgeHus, dakynbreT
pbIGHOrO X03AMNCTBA) BLICTYNMAA C AOKNAAOM Ha Temy
«ABunoTnyeckne n HemH$eKLNOHHbIe 3a60NeBaHNAY,
B KOTOPOM OblfI PacCMOTPEHbI 60Ne3HN, Bbi3biBaeMble
abroTtnyeckumn  dakTopamy, 6onesHM CBA3aHHble C
nUTaHnem pblb, N HenHdeKUMOHHble 6onesHn. K uncny
OCHOBHbIX, OTMEUYEHHbIX B MNpe3eHTaLUMM MOMEHTOB,
OTHOCATCS:

B wvHpycTpmanbHOM aKBakynbType ualle Apyrux
BCTpeyvatoTca abuoTtnyeckne 3aboneBaHnAa. Hu3kumn
YpOBEHb COAepXaHWA KUCIopoaa M uYpe3MepHas
KOHLeHTpaLuna aMmmnaka, HUTPUTOB M MPUPOLHbIX
WNN NCKYCCTBEHHbIX TOKCMHOB B BOJHOWN CUCTeMe
ABNAIOTCA NPUYMHAMUN HaPYLUEHWIA, NPUBOAALLMNX K
6onesHAM.

nOCKOHbe 6ONbLUNHCTBO pbl6 ABNAKOTCA

XOJSIOAHOKPOBHbLIMU (SKTOTEPMHbIMU) KUBOTHbBIMU,
OHW He 00MafalT MexaHusmMamy obpasoBaHiA
Tenna W WCNONMb3yIOT Tenjo BHeWHEN cpeabl
ONA  nopfep)aHus TemrepaTypbl CBOero Tena.
Mo3ToMy CyLieCTBEHHOE 3HayeHve 4 pblb meeT
TemnepaTypa BOAbl, OKa3blBawoLWas BAUAHME Ha
CKOpOCTb MeTabonuama v Apyrvie Guonormueckre

npoweccsl. BonblunHcTBa abnoTNYECKMX
3a60Me€BaHNIn  MOXHO M36exaTb, ecnn npw
BblpalVBaHMM  PbiObl  MPUYMEHATb  Hagsexallve
CTpaTernn ynpaBneHus KavecTBom Bogbl. OaHako
Heo6XoANMOCTb MOAOOGHOIO OTHOLLEHUA K BEAEHNIO
aKBaKyNbTypbl U 30OPOBbIO Pblb YaCTO ynycKaeTcs
13 BUAY UK €ro BaXKHOCTb HeJONMOHUMAETCA.

TemnepaTypa BOAbl BNAMSAET Ha MOKa3aTenu
KauecTBa BOAbI, pPacTBOPMMOCTb rasos,
6uonornyeckylo  MoTpebHOCTb B KuUCopoge,
CKOPOCTb Pa3fIOXKeHNs1 OPraHNYeCcKNX MaTepuranos
N XVIMUYECKOro pacTBopeHus. TemnepaTypa BoAbl
B MPOVI3BOACTBEHHbIX CUCTEMAX AOJKHA PErynsapHO
NpPoBepPsATbCA U PErncTPUpPOBaTbCs, OCOOEHHO B
CnyJae BCMbIWKY 3a6051eBaHus.

Pe3kne N3MeHeHusn TemnepaTypbl MoryT
OTpULATENIbHO CKa3aTbCsA Ha pblbax, NprBecT K
NPOSABNEHNIO Y HUX MPU3HAKOB CTPEeCCa, Un Jaxe
K UX rmbenu npv M3MEeHEeHUU TemnepaTypbl BCEro
Ha 3—4 °C. PbIObl Tak»ke MOryT 6bITb BOCPUMMYMBDI
K rpuvbkam © HeKOTOpbIM Buaam OaKTepui,
BbI3bIBaOLUM MHPEKLNOHHbIE 3a001eBaHUsS.

KonunuectBo pacTBOPEHHbIX B BOLE Fa30B, TaKMX Kak
KUCNIOPOA, YIMEKNCbIN a3, aMMumak, a3oT, a Takxke
HUTPUTOB 1 HUTPATOB MMeEET peluaolee 3HaueHne
AN 30POBbA Pbib.

HapyweHus B nutaHuM pbl6 MOTYT BO3HUKHYTb
BC/IEACTBME  HEXBATKU  MUTATENIbHbIX  BELIEeCTB
(HepoepaHue), nx wu3bbITKa (NepeepaHue) wMn
AuncbanaHca (HEMOHOLEHHOe NUTaHNe) B paLuoHe.
Mo mepe TOro, Kak pblbbl HakanauMBaloT pe3epBbl
B OpraHu3me, 4tobbl B ONpefenéHHon CTeneHu
KOMMEeHCMpoBaTh AeduUMT NuUTaHUs, MoAaoOHbIe
HapylweHNs B HOPME pPa3BMBAKTCS MOCTEMEHHO.
Tonbko B TOM Cjlyyae, eciyM [OCTYMHOCTb TOrO
UM UHOTO MKULIEBOTO KOMIMOHEHTAa MAfaeT HIKe
onpeaenéHHoOro nopora, MOABASIOTCA CUMMATOMbI
3aboneBaHuA. Mpy K30bITKE KOpMa €ro M3NULWKM
TpaHCHOPMUPYIOTCA B KMP U OTKIAAbIBAKTCA
B TKaHAX M OpraHax pblb, UYTO MOXKET HEraTMBHO
CKaszaTbCA Ha ¢u3amonormyecknx npoueccax. K
Hanboriee  PaACNPOCTPaAHEHHbIM  HAPYLIEHUAM
MUTaHNA PbIO U X CUMITOMAM OTHOCATCA:

o B cnyuae, ecnm pauvoH MOMHOCTBIO UK
NPeuMyLLeCTBEHHO COCTOUT U3 NCKYCCTBEHHDbIX
KOPMOB, MOFYT BO3HWKHYTb CBfi3aHHble C
BUTaMUHaMK  Mpob6iiemMbl CO  300POBbEM.
Pbibam ana nonHoLeHHOro NuTaHnA TpebyeTcs
nopagka 15 BUTaMUHOB, XOTA, CTPOro roBops,
[ONA pasHbIX BUAOB KOMNYECTBO HEOOXOAUMBIX
BUTAMUHOB MOXET pa3nunyatbcs. Pbibam Takxke
HeobxoAMMO  onpedenéHHoe  KoJIM4YecTBO
KaXk[l0ro BUTaMMHa B nuLe.

o Pblbbl He crnocobHbI CMHTE3NPOBATb BUTAMWH
C. |_|03TOMy OH [OKeH ObITb B COCTaBe WX
PaunoHa B HYXHOM Konm4yecTBse. y pbl6 C
JJ,eq)I/ILl,I/ITOM ButamnHa C MOTYyT pPa3BUTbCA
aHOManunn ckeneTa.

o HepocTtaToK NaHTOTEHOBOW KUCOTbI (BUTaMUHA
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B5) npuBOANT K aHOpEKCUM, 3afiepxKe PoCTa,
HeKpOo3y »Kabp, NX OTEKY 1 OCIN3HEHWIO, aHEMWU,
MOHWXEHHOW aKTMBHOCTM 1©  Aedopmaumm
»abepHbIX KpbILLEK.

o Y odopenn pedvuut BuTammHa E  moxet
NPVBECTY K TAXKENO0M aHEMUN.

o [lockonbky pblba He MOXeT MpPon3BOAUTb
He3aMeHVMble aMWHOKMWCIIOTbI, OHW [OJIXKHbI
6bITb BK/IOUYEHbI B €€ paLNoH.

o Y HeKOTOpbIX JIO0COCEBbIX pPbi6  geduuut
METMOHVMHA W TUCTMAVMHA  MPUBOAUT K
ABYCTOPOHHeEN KaTapakre.

o Y KpaCHOM HepKM U KeTbl HeJocTaTok
TpuntodaHa Bbi3blIBAaET CKONNO3 U IOPAO3.

o [erpagauus XBOCTOBOIO MjlaBHWKA MOXET ObITb
CBfA3aHa C He[JOCTAaTKOM fM3MHa.

o Jlunuabl B pauoHe OTBeYaloT 3a obecrneyeHne
He3aMeHUMbIMM XUPHbIMU KncnoTamu (HXKK) n
SHepruen.

o [MockonbKy 60MbLWMHCTBO BUAOB Pblb He MOTyT
MPOV3BOANTb MOJIMHEHACBIWEHHbIE XKMpPHble
kucnotbl  (MHXK), oHM [JomkHbl nonyyatb
MX U3 pauMoHa, uYToObl MOAAEPXKMBaTb CBOE
npaBwibHOe pa3BMTME, BOCMPOM3BOACTBO U
3[]0pOBbe.

o Hepoctatok HXK BnusAet Ha penpoayKTUBHYIO
dYHKLUMIO CaMLOB 1 CaMOK PblO, UTO NpUBOANT
K NJIOXOMY OMJIOfOTBOPEHNIO UKPbI 11 HA3KOMY

npoueHTy BbIKJ1EBQ, 3M6pVIOHaJ'IbeIM
AHOMaNUAM 1 HA3KOM BEPOATHOCTU BbIXKUBaAaHNA
noTOMCTBa.

o Ha KauecTBO cocTaBa XMPHbIX KUCOT, a TakXKe
cnepMbl U ANLEKNETOK BAUAET NUNUGHbLIN
COCTaB KOPMOB.

[o) MaKpo- N MUKPO- 3N1€MEHTbl UTPatoT Ba*KHYIO
PONb BXXN3HEAEATENbHOCTU XXNBOTHDbIX. B pb|6ax
O6Hapy>KVIBaETCFI AOCTaTO4YHOE  KONM4yecTBoO
STUX 2NEMEHTOB.

pacnpoCcTpaHEHHbIM HeUH}eKLNOHHbIMU

3a6051eBaHNAM Pblb OTHOCATCA:

3a6oneBaHusA nnaBaTesibHOro nysbips.
YpesmepHoe B3fyTME WM CKaTve MIaBaTesbHOro
ny3bipA MOXET NPUBECTV K TOMy, 4To pbiba byaert
Henpov3BOIbHO  BCM/bIBaTb  Ha  MOBEPXHOCTb
BOAbl WM OMyCKaTbCA Ha [Ho. BocnaneHus
naBaTenbHOro Ny3bipsA HAbNIO[AITCA Y PA3INUHbIX
BMAOB KapnoBbiX pbl6 1, MOryT GbiTb CBA3aHbI CO
CTPEeCCcoM Npwi TPAHCMOPTUPOBKE.

HenndekumoHHaa BogAaHKa: BopaHka (acuwT)
MOXeT OblTb BbI3BaHa pPa3MUHbIMK  (GAKTOPaMU.
MomrMo 3apa3Hbix Gpopm 3abofieBaHUS BOAAHKA
MOXeT  OblTb  Bbi3BaHa  M3NONOTNYECKMM
npobsemamy  OCMOpPErynupylowWwen CcuUcTembl, a
TaKXXe OMyXoNiAMU WU MOPaXKEHWEM OLHOrO WK
HECKOJIbKMX OCMOPEryMpylowmnx opraHoB. W3-
3a CKOMJIEHWA XWOKOCTM B OpPIOWHOM MONOCTU
M MOBbIWEHNA AONN BOAbl B TKAHAX Y OOJNbHbIX
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BOAAHKOWM pbl6 HabnopaeTca B3gyTMe OprolKa.
B page cnyyaeB BoAAHKA COMPOBOXAAETCA
nyJernasviem.

« HedpokanbuyuHos: HedpokanbunHo3 — 3T0
nopa<aiollee MOYKU 3aboneBaHue, MNPUUUHON
KOTOPOTO ABNSETCA OTIOXKEHNE MPaHYIVPOBAHHOIO
dochata KanbLMA B TMOYEUHbIX KaHanbLax MW
npoTtokax. HedpokanbumHo3 mMoxeT 6biTb BbI3BaH
coyeTaHnem GaKTOPOB, CBS3aHHbIX C MUTAHVEM
pbl6 U COCTOAHMEM OKpY»KaloLiel cpefbl, BKoyas
njoxoe KauecTBO BoAbl, AeduuUT MarHus u
TOKCUYHOCTb CENeHa 1 MblLbsKa.

e Jlepopmauun ckeneta: HabniogatoTca pblbbl C
pasnuuyHbiMM  aedopmaumnsMnM  MO3BOHOYUYHMUKA,
BK/lOYas JIopfo3 (BepTMKaNbHOE WCKPUBIEHNE,
npoBKcaHne), ckonmo3 (6okoBoe WCKpUBIIEHMWE
C poTauven MO3BOHKOB) W NNATUCMOHAWANA
(yKopoueHbIi  XBOCT, YnJiOWeHne MNO3BOHKOB)
(Lall  and Lewis-McCrea, 2007). [MaTtonorusa
(aHomanum) ckeneta y pbl6 MoXKeT 6blTb Bbl3BaHa
HENOSMIHOLUEHHbIMW KOPMaMW WX TOKCUYHOCTbIO
MUVHepasbHbIX BELLECTB, TAKUX KaK KanbLuii, ocdop,
LWHK, CENEH 1 MapraHel, a Takke BuTamunHoB (A, C,
D, E n K).

o Onyxonu (unv Heonnasum): Yacto perncTprpyoTca
Yy MHOTVIX BUZOB pblb, BKNtOYas

.« kapnoe  (Lall, 2010), TuxOOKeaHCKOrO U
aTnaHTMyeckoro  GenokpbUIoro  nantyca 1
aTNaHTMYecKylo Tpecky. Heonnasus — 370

3aboneBaHvie, MNpU KOTOPOM B  OpraHu3me
NPONCXOAUT TEeHETUYECKOE W3MEHEHWE YacTu
KNeTOK B OT/IMUME OT HOPMaJIbHO Pa3BMBAKOLMXCA
KNETOK.

OHnaiH npe3eHTaymio «kMmmMmyHonorns pbi6 n BakLMHbI
Ana pbi6» npeactasuna Kum TomncoH (rnaBHbIi
nccnepoBaTenb Hay4YHO-MCCIeloBaTeNbCKOrO MHCTUTYTa
MopepnaHa, BenunkobputaHus). K umciy OCHOBHbIX,
OTMEUYEHHbIX B MPe3eHTaLnn MOMEHTOB, OTHOCATCA:

«  Pbl6bl 06napaloT CUAbHON WMMMYHHOW CUCTEMON,
cnocobHor 3awmwatb WX OT 6GonesHewn, u
BKJIOYaloLLEen KOMMOHEHTbI BPOXAEHHOTO
UMMYHUTETa " peakumm afanTBHOIo
UMMyHUTETa. HavanbHOW nuHMEen 3aWwmnTbl OT
NHEKUMN ABNAETCA BPOXAEHHBIN  MIMMYHUTET,
MOCTPOEHHbI U3 U3NYECKMX OapbepoB (KOXa,
yewlys, snuTeNManbHble CIOW Xabp 1 KenyaouHo-
KULIEYHOro TpaKkTa), a TakkKe KNeTOYHbIX U
rymopasibHbiX ~ KOMMOHEHTOB.  AHTMMUKPOOGHbIE
KOMMOHEHTbI rymopasibHoro BPOXAEHHOTO
MMMYHHOFO OTBETa BKJIOYAIOT aHTVMUKPOOHbIE
nenTuAbl, NM30uMM, OGenKku KOMMJemMeHTa WU
6enku ocTpol ¢asbl, B TO Bpemsi Kak MOHOLUTbI/
MaKkpodaru, rpaHynouuTbl, AEHAPUTHbIE KIETKM
M Hecrneunduryeckne LUTOTOKCMYECKUE KNEeTKU
— 3TO KNETOYHble KOMMOHEHTbl BPOXAEHHOIO
NMMYHUTETA.

. KnetouHbln OTBeT 3anycKaeTcs, Korga mnaTorel-
aCCOLMMPOBaHHbIE  MOMEKYNAPHble  MaTTepHbl
(MAMIN), um MOJIeKYNAPHble naTTepHbl,
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accoummpoBaHHble ¢ onacHocTbto  (MIAO),
reHepupyemble CTPeCCOBbIMY NI MOBPEXAEHHbBIMA
KneTKamu, CBA3bIBAIOTCA CMaTTePH-PACNO3HAKLWNMN
peuenTtopamu (MPP). Ecnv BpoXXAeHHbIN MMMYHHbI
OTBET HE MOXeT OCTaHOBUTb  MHeKUuUIo,
OEeHOPUTHbIE  KNEeTKW, MOHOoLMTbI/Makpodarn 1
B-kneTKkun BblAENAIOT aHTUIEH, KOTOPbIA akTUBMPYeET
afanTUBHYIO UMMYHHYIO cucTemy. ITa cneunduryHan
ONA nNaTtoreHa peakuma co3faeT MMMYHHYIO NamATb,
KOTOpasa MOXeT pearnpoBaTh Ha 6yayLMI KOHTAKT C
natoreHom. PasnnyatoT ABa TMina UMMYHOIOTYECKUX
peakuui: KNeTOYHO-onocpeaoBaHHble 7
rymopasnbHble. KneTouHble 0TBeTbl 06ecneynBaioTca
T-kneTkamu, B TOM uwncne xennepHbimn (CD4+)
T-kneTkamu, uutotTokcnyeckumm (CD8+) T-kneTkamm
n perynatopHoiMu T-kneTkamm (Treg), B TO Bpema Kak
B-kneTkn obecneyunBaioT rymopasnbHbIi UIMMYHUTET,
npoayuupysa nmmyHornobynuHbl (Ig), cneunduryHbie
K WX QHTWUreHy-MuLEHW. Y KOCTUCTbIX Pbi6 Obinn
BbIABJIEHbI TP KNacca UMMYHOrI06ynuHoB (T.e. IgM,
IgD n 1gZ/T).

BbI0  MOKasaHO, 4TO MPUMEHEHUEe  BaKLUWH
B aKBaKynbType nossondet 3¢bdeKkTUBHO
npegoTBpallaTh BCMbIWKA 3aboneBaHuin, pAaBas
BO3MOXXHOCTb CHU3WTb NOTPEOHOCTb BaHTUOMOTMKAX
N XUMrOTepaneBTUYeCKUx cpefctBax. C pa3BuTrem
CeKTopa aKBaKyNbTypbl 1 paclipeHnemM [oCTyna
K HOBbIM TEXHOJNIOTUAM MPOU3BOACTBA BAKLMH BCE
6onblle BHUMAHWA YAENAeTCA WCCNefOBaHMAM B
0611acTV BaKUVH U MHBECTMLUAIM B HUX. B HacTosee
BpemMa  OONbLIMHCTBO KOMMEPYECKUX  BaKLUH
M3roTaB/MBAOT M3 MEPTBbIX LIEJIbHOKIETOUHbIX
npenapaToB — AJiA BHYTPUOPIOLWHHOIO BBELEHNA
C MPVIMEHEHME aAbIOBAHTOB. TeM He MeHee, HOBbIe
TEXHONOMUW, B TOM YNCIe PpeKOMOUHaHTHble 1 [JHK-
BAKLVHbI, ABAAIOTCA NepPCneKTVBHbIMY 1 MOLLHbIMMA
WHCTPYMeHTaMu A pa3paboTKy BakLUH B OyayLuem.
MpoTeomunKa 1 obpaTHas BaKUMHONOrMA obnagatot
MOTEHUMANOM A1l OTKPbITUA 3aLUTHBIX aHTUFEHOB
N UX MPUMEHEHUS B 3TUX CUCTEMaX BaKLMHALMN.

CECCUA 4. UHOEKLIMOHHbIE 3ABOJIEBAHUA

B poknape Mycrtadbi Tiope (LleHTpanbHbI HayyHo-
nccnepoBaTenbCKU  UHCTUTYT  PbIOHOMO  XO3ANCTBA,
Tpab3oH) «PacnpocTpaHeHHble 6GaKTepuasnbHble

3aboneBaHmA pbI6, nx

ANArHOoCTNKa n

npodunakTuka» Obina npeacTaBneHa noapobHas

UHbopmauma o

perynsapHo  Habniojaembix B

aKBaKynbType 6akTepranbHbix 6onesHax pblb. K uncny
OCHOBHbIX, OTMEYEHHbIX B Mpe3eHTauuM MOMEHTOB,
OTHOCATCA:

HecmoTps Ha pa3paboTKy HOBbIX MeTOHOB
neyeHna W BblpalyBaHusa, 3aboneBaHua pbl6
OCTalOTCA OAHON M3 CaMblX CEPbE3HbIX NPobGem
aKBaKynbTypbl BO BCEM Mmupe. VIHPEeKLMOHHble
3aboneBaHVss MPOMbBIC/IOBbIX BWAOB MNPUBOAAT K
POCTY 3KOHOMMUYECKON HANPsXEHHOCTW, KaK Ha
MeCTHOM, TaK 1 Ha HaLMOHaIbHOM ypoBHe. CTpecchl,
BOCMPUMMUMBOCTb K MAaTOreHam 1 Pe3nCTEHTHOCTb
X03AMHA K  BO30yAWTeNto  B3aMMOCBA3aHbI,

HapyLleHune 3Toro 6anaHca HenpemeHHO anBen'e'T

K 3abonesaHuto. MpeanouteHne cnepyet oTaaBaTh
He neyeHuMo 6GonesHel, a uUX MpoduUNakTuKe.
NHbekuum pblb MOryT CTaTb MPUYMHON CEPbE3HbIX
SKOHOMMYECKNX MOTepb, OTpULIATENIbHO CKa3aTbCA
Ha 3KCmopTe U NpuBECT K notepe paboumx mect
n BpemeHn. NHdeKkunn Takxe MoryT npmBectu K
MOBBILWEHNIO YCTOMYMBOCTM K aHTUOMOTMKaM WU
POCTy 3arpA3HeHNA.

bakTepua — 3TO OfHOKNETOUHbIN MUKPOOPraHM3M.
N3BecTHO 6Gornee 5 MWUNNMOHOB  Pa3INYHbBIX
BMOOB 6akTepuii, MOMOBUHY M3 KOTOPbIX MOXHO
KyNbTVBMPOBaTb B N1TAOOPATOPHbIX  YCIIOBMSX.
Hanpumep, 6aktepun cemenctsa Aeromonas UMetoT
pasmep 5-10 MKM 1 ONVHY nopAfKka HeCKOJSIbKUX
MKM. OHM MOryT ObITb pa3HOO6pPa3HON Gpopmbl —
WapoBuaHble (KOKKM), WU3O0THYTble 1 MOXOXWe Ha
3anAtble  (BUOPUOHDI), cnvpanbHble (CNUPWIbI),
nanoykoBugHble. EcTb [OBe OCHOBHble GOpPMbI
nepegays  MUKPOOPraHU3MOB:  BepTUKaNbHbIN
nepeHoc (nepefava WHGQEKUMOHHOTO areHTa ot
OQHOrO MOKOJIeHNA K APYromMy) 1 natepanbHbli
nepeHocC (3aparkeHune Mexay 0cobsiMU B MONyNALNK).
MNpamvaa (ropm3oHTanbHaAa) nepepaya, Hanpumep,
NPU KOXKHOM KOHTaKTe, pacnpoCcTpaHeHa B yCJ10BUAX
AKBaKYJbTYpPbI.

3a nocnepHvie JECATUNETUA CEKTOP aKBaKyJNbTypbl
nepexun HeBepoOATHOE Pa3BUTUE, OOHOBPEMEHHO
CTONIKHYBLUNCb C PAAOM TPYAHOCTEN, B YaCTHOCTK,
C npobnemamu, 06YCNOBAIEHHbIMM  BCMbILKAMM
pas3nuuHbiX  3aboneBaHun  pbi6. K uumcny
pacnpoCTpaHEHHbIX BakTepuanbHbIX 3abosieBaHUi
pbl6 OTHOCATCS:

o Bubpmos (Takke N3BECTHbIN KaK KpacHas uyma,
MOpcKor dypyHKynes u rnasHaa 6onesHb)
— 3TO XOpOWO K3BecTHoe OGakTepuanbHoe
3aboneBaHve pblb, Bbi3biBaemMoe GakTepuamMun
Vibrio B Mopckon Boge. Cnyuyanm 3TOro
3aboneBaHus 6binn 3aperncTpupoBaHbl
y LWWPOKOro Kpyra BUAOB pblb, TaknMx Kak
MOPCKOW OKYHb, MOPCKOW nelLl, J10CoCeBble,
Tpecka, €BPOMEeNCKUi yropb, MNanTyc u
Tnanua. MNocne 3apaxeHWa WHKYOaLMOHHbIN
nepvop oObIYHO COCTaBAsAeT OT MATUM [Oo
necAatn aHen. Mo oKOHYaHUM NHKYOaLMOHHOro
nepvoga y NHOULMPOBAHHBIX pbl6
HabniopaloTcA  aHopekcusa,  HeyBepeHHoe
nnaBaHve, NOABMAIOTCA A3Bbl M MOYEpPHEHUA
Ha KOXKe; BOKPYr OCHOBaHWA MNaBHMKOB,
pTa, *abepHbIX Kpbllwek M B obnactn aHyca
nokKanusylTca  KposousnuAaHuuA. K nyywum
Mepam No npefoTBpalleHnto 3aboneBaHUsA
OTHOCATCS: CHUXXEHMEe MJIOTHOCTU MOCaKM
N MUHUMM3AUUA  CTPECCUpoBaHMA  Pblb,
cobnofeHne COOTBETCTBYIOWMNX CaHUTAPHbIX
npaBus, CBOEBPEMEHHOE YyAaaneHne MEPTBOMN
unn normbatowern pblbbl 1 pobasneHne B
pauvoH BUTaMMHOB W  MUKPO3JIEMEHTOB.
NHoMLMpOoBaHHbIM pblbaM MOKa3aHO fieyeHne
AHTMOMOTUKAMMW, Ha3HAYEHHBIMW HA OCHOBAHUN
pe3ynbTaToB TecTa Ha YYBCTBUTENbHOCTb K
aHTUOMOTUKAM (QaHTUONOTMKOrPaMMbl).




NepcnHunos nnm SHTEepUT,
COMPOBOXAALWMNACA  MOKPaCcHEHMEM  pTa,
Bbl3blBaeTcA Yersinia ruckeri. bonesHb MoXeT
NPUBECTU K  TAXKENBIM  SKOHOMUYECKUM
nocneacTeBusM, OCOOGEHHO B OTHOLIEHUU
NOCOCEBBIX PblO, ClyYan 3apaxkeHWs KOTOPbIX
6bI  3adUKCMpOBaHbl B Pa3HbIX CTpaHax
Esponbl, LlenTpanbHon A3um 1 Ha Kaekase. K
OCHOBHbIM CMMNTOMaM3a60/1eBaHNA OTHOCATCA
NMOTEMHEHME KOXW W  KPOBOUIUAHUA Y
OCHOBaHVA NIABHMKOB, BOKPYT pTa 1 B 06nactu
rnas. Tak»Ke 4acTo BCTPeYatloTca ABYCTOPOHHMN
sk3o0pTanbm (nyuvernasue), nposnanc opraHoB
n acuutbl. Hambonee BaXkHble noKaszaTenu
NepPCMHNO3a — KPOBOU3NIUAHMM B 06M1acTy pTa
1 rnas. JleyeHne nNpoBoANTCA NO pesynbraTam
QHTUOVOTMKOrPaMMbl U MOXET  COCTOATb
n3 aHTNOaKTepranbHbIX npenapaTos,
dnopdeHnkona, oKcUTeTpaLMKIMHA "
3HpodoKcauyHa.

JIaKTOKOKKO3 (CTPenTOKOKKO3) Bbli3blBaeTCA
pPasnnyYHbIMU BMAAMUA CTPENTOKOKKOB
Lactococcus garvieae, Streptococcus inia wn
Vagococcus spp. ina HeKOTOpbIX BMAOB pPblO
(dopenn, mMopckoro newa, MOPCKOrO OKYHS
M Kapra) ocobeHHO neTaneH L. garvieae.
Y  nHOMUMPOBaHHbIX  pbI6  Habnopaetcs
3k30(dTaNbM, KPOBOU3NMAHUA B  obnactu
»abepHbIX KpbILWEK 1 OCHOBaHWA MIABHUKOB,
a Takke acuut. KpoBomM3nnAHMA N OTEK Mouek,
Cene3éHKN M NeyYeHr BUAHbI NPU HEKPOMCuu.
[IBYCTOPOHHUIA  3K30dTanbM MOXeT ObITb
NMaTOrHOMOHWYHbBIM CUMMTOMOM JTaKTOKOKKO3a.
AHTUOVOTVKM (KaK npaBunio, ¢nopdeHrKon u
SPUTPOMUILIMH) HaA3HAYaloTCA Ha OCHOBAHUN
pe3ynbTaToB TECTA Ha aHTUOMOTKOrPaMMy.

K6onesHAMpbi6,Bbi3biBaeMbIiM6aKTepuaMmn
popsa Aeromonas, OTHOCATCA CenTuLemus,
BbI3blBaeman Aeromonas hydrophila, A. sobria,
A. veronii n A. caviae; GpyHKynés, Bbi3BaeMblli
A. Aeromonas salmonicida subsp. salmonicida
(TMNMYHBIA A3POMOHNO3); A3BEHHblE GONE3HU
30/10TbIX PblOOK, Bbi3biBaemble A. salmonicida
subsp.achromogenes (aTNUYHbIA a3POMOHIO3);
SpuTpodepmaTut Kapnos (IK) unu A3BeHHas
6onesHb, BbI3biBaemass  Aeromonas  spp.;
NHPEKUMOHHAn BoAAHKa (cenTuuemunsa) Kapna,
BbI3biBaemana A. hydrophila, A. caviae u A.
veronii. epeuncneHHble Bo30yauTenu Obinn
Ob6Hapy»KeHbl BO BCEM MUpe, KaK B MPECHbIX,
Tak U B COJNIOHOBATbIX BOAAX; OHU CMOCOOHbI
nopaxaTb LUMPOKUA CMeKTp BUAOB pPblO,
BK/toYas Gopenb, yrps, Kapra n 0CeTPOBbIX.

OnaBo6aKTepnos oOTHOCUTCA K Haubonee
Ccepbé3HbiM  daKkTopam, O06YCIaBIMBAKOLLMM
noTepto monoau pblO. CywecTsyeT
TPU  OCHOBHbIX  BuAa  ¢dnaBobakTepuii
(Flavobacterium spp.), aBnAwwWmxcA Hanbonee
YyacTo  BCTpevalwwumnucs  Bo3byauTenamu
3aboneBaHuA y NPEeCHOBOAHbIX pbi6:
F. psychrophilum, Bo36yguTensb XonogHOBOLHOM

O3Hyp
HayK, akynbTeT
BbICTYNMUA  C
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60Me3HN M CUHAPOMA MasibKOB PafyKHOW
dopenn (CMPO®); F. columnare, BO36YyauUTenb
ctonbukoson 6onesuw; u F. branchiophilum,
BO30OyauTeNb  GakTepuanbHOM  KabepHow
6onesHn (bX3). 3T dPnaBobakTepun TpPygHO
NOEHTUOULMPOBATb, MOCKOSIbKY OHU He pacTyT
Ha CTaHAapPTHbIX NUTaTeNbHbIX cpefax (Loch
and Faisal, 2014).

o bakrtepmanbHas  “noyeyHas 60nesHb
(KOpMHOGAKTEPNO3) - 3TO  XPOHUYECKoe
3aboneBaHve, NpuBoAdALlee K 3HAUUTENTbHOW
CMEPTHOCTM  pPblb6, OCOBEHHO  JIOCOCEBBLIX.
Renibacterium salmoninarum (Corynebacterium
salmonis) ABnAeTCA BO36yauUTenem
3aboneBaHNA; OH MPOHUKAET B TMOYKM W
0b6pa3syeT ouaru nopaxxeHus — 6enble Ny3blpbKY,
HanoJIHEHHble THOEM.

o K Apyrum pacnpocTpaHeHHbIM
6akTepunanbHbiM  3a6oneBaHusMm  pblb
oTHocATcA: ¢$oToGaKTepmo3 (nacrepesnnés),
Bbl3bIBa€MblIli Photobacterium damsela
subsp. Piscicida; nceBBROMOHO3, BbI3BaeMbIi

”

Pseudomonas spp.; MUKo6aKTepmnos,
BbI3Baembli Mycobacterium marinum;
3HTepuyeckan cenTuyemus coma,

BbI3biBaemas Edwardsiella ictaluru v E. tarda; wn
uuTpob6aKTepmos, Bbi3biBaemblilt Citrobacter
freundii wn C. breakii, cnyyan KoToporo
pernctpupoBanuce B Typumm u  CTpaHax
LleHTpanbHoM A3nn.

(YHuBepcuteT NPUKIAgHbIX
pbibHOro  xo3s1McTBa, VMcnapTa)
poknagom  «PacnpocTpaHeHHble

Awnnep

rpubkoBble 3a6oseBaHusA pbl6, UX AMArHOCTUKa U
npodunakTuka». K umciy OCHOBHbIX, OTMEUEHHbIX B
npe3eHTau MOMEHTOB, OTHOCATCA:

OomuueTbl, M3BECTHblE TaKXKe KaK «BOAHble
nneceHw», BbI3bIBAT TpubKoBble WHbEKUUN Y
pbib U npencTaBnAlT coboi Hambonee 4acTo
BCTPEUaloLLyoca rpynny rpubKoB, MOPAXKaloLLyto
OVKUX 1N Pa3BOAUMbBIX B UCKYCCTBEHHBIX YCIOBUAX
pbi6.

Pop Saprolegnia B nepByto oyepefb OTBETCTBEHEH
3a canponerHuos, 3abonesaHve Habniogaemoe y
NPecHOBOAHbIX Pbi6 1 MKpbl pblb. CanponerHnos
ABNAeTCA Hamnbonee LWMPOKO PCMNPOCTPAHEHHbBIM
rpMbkoBbIM  3aboneBaHMeEM Ha  PblOOBOAHbIX
xo3ancTeax Typuun. Ha paHHuX ctaguax 6onesHu
NMopaEHHble TrpubKammy Yy4yacTKM KOXU UMerT
6enbii (Unn gpyrow, HanprMep, cepblii) LBET; rprbbl
MOryT ObICTPO pa3pacTtaTbCs, pa3pyLuas snMaepmMmuc.
OcTpble MHPEKUUM HAUYMHAKTCA C  KPOLUEYHbIX
0YaroB 3pO3MK INUTENNA, NPU STOM FPUOOK MOXeT
pacnpocTpaHUTbCA MO BCceMy Teny Bcero 3a 24
vyaca. bonbwure rnybokue A3Bbl, Ob6HaxaloLWme
MbILULbl, MOFYT ObITb pPe3ynbTaTOM XPOHUYECKOM
nHdekumn. NMopaxkEHHble pblbbl CTAHOBATCA BAMbIMU
N B KOHEYHOM nTOre nornbatT. OCHOBHbIMU BUAAMY
rpubKoB, Bbi3blBalOLWMMU 3aboneBaHve, ABNATCA
Saprolegnia parasitica w komnnekc S. diclina-
parasitica.




CBOJHBII JOKIATT

Hagnexawme  meTogbl  ynpaBreHusa,  Takue
Kak nopfep)kaHMe XOpOLlero Kayectsa BoOfbl,
npefoTBpalleHne  CKYYEHHOCTY pbl6  gnAa
MUHVMM3aLMM HEFaTUBHBIX MOCIEACTBII (OCO6EHHO
BO BpPEMs HepecTa) 1 XopoLllee NuTaHue, ABNAIOTCA
onTMMasbHbIMU  crocobamy  NpefoTBPaLLEHUA
canporerHvnos3a. B page uccnepoBaHM OnMMcaHo
ucnonb3oBaHve ¢opmanvHa, cynbdata Meaw,
rnepmaHraHata Kanus, Xaopuaa HaTpuda, YKCYCHON
KUCNOTbl, Mepekncnm Bofjopoja U opodopos
ONA  NeyeHVA CanponerHnosHon wuHbekuun vy
pblb 1 XMBOW MKpPbl Pbi6, NPY 3TOM JO3MPOBKa U
WHTEpPBaNibl MeXAY MPUMEHEHUAMM 3aBUCAT OT
BMAA Pbl0, TAXKECTU MHPEKUUU N KIMMaTUYeCKUX
yCnoBui. bbinu Takxe nposefeHbl MCCNefoBaHWsA
Mo MCMONb30BaHWIO TPaB Af1A NeyeHns rpubKoBbIx
nHdekumin. fopmes n lunep (Gormez and Diler, 2014)
YCMewHo KOHTPONMpoBanu rpuOKOBbIA naToreH
(Saprolegnia parasitica) c nomoLbto 3PUPHbLIX Macen
TPEX BWAOB TYOOLBETHbIX — TUMbAHA KOMOYero
(Thymbra spicata L.), kpuTtckoro operaHo (Origanum
onites L.) n yabepa pumbposoro (Satureja tymbra L.)
- B pouecce in vitro nccnegosaHus.

Aphanomyces invadans - BO3OyauTeNb
3MU300TUYECKOTO A3BEHHOTO CUHAPOMa. [aHHas
MHPEKUMA  npeactaBnAeTr coboll  cepbésHoe
Ce30HHoe 3NM300TNYeCKoe COCTOsIHME,
BCTpevaloweecs y AUKUX U UCKYCCTBEHHO
BblpalMBaeMbIX MPECHOBOAHbLIX Pbl6, a Takxke
y pbl6 3CTyapHOW 30Hbl. OHa VMEET CIOXHYI0
MHOEKLUMNOHHYIO  3TUOMOMMI0 U KIUHWYECKM
NPOABAETCA KaK HBA3MBHasA MHpeKuus A. Invadans

C HEKPOTU3UPYIOLMMUN A3BEHHBIMU MOPaXEHUAMN,
06blYHO MPUBOAAWMMM K  FpaHyNeMaTo3HOMY
BocnaneHuo. iupekuyma A. invadans 6onee n3sectHa
KaK 3MM300TUYECKMIA A3BEHHbIN cvHapom (EUS -
3AC), HO eé TakXKe Ha3blBaloT 6ONE3HbIO KPacCHbIX
nateH (BKIM), MWKOTMYECKMM TpaHyneMaTo3om
(Ml wn a3BeHHbIM Mwukoszom (M) (Eldesoky et
al, 2017). WHoekuma A. invadans udawe Bcero
HabnogaeTca npu Temnepatype Bogbl 18-22 °C u
MO OKOHYaHMM NEepPUOROB CUAbHbIX Aoxaen. OHa
perncTprpoBanacb B pasHbIX pPervMoHax Mupa, npu
3TOM BCMbIWKN 3a60/1I€EBaHNA HAUMHANNCh Y OUKNX
pbi6, @ 3aTemM PacnpOCTPaHANNCb B PblIOOBOAHbIE
npyabl.

Hn opgHa 13  COBpPEMEHHbIX BaKUWH  He
MOXET 3aWuUTUTb pblby OT 3ToN 6GonesHu.
OpHako  coobwanocb, UYTo Yy  3MEerosiosa,
UMMYHV3UPOBAHHOTO  CbIPbIM  3KCTPAKTOM  A.
invadans, CTUMYNIUPOBACA rYMOPasbHbIN
UMMyHHbI oTBeT (Kar, 2016). MHPuumpoBaHHas
A. invadans pbiba, obuTalolWwas B €CTeCTBEHHbIX
YCNOBUAX WM BblpalivBaeMas B pPblOOBOAHbIX
npygax, He noppaetca 3PpdeKTVBHOMY JleUeHuio.
Ona  cHwxeHuA oTxofda pblObl B 3apakEHHbIX
PbIGOBOAHBIX MPYAAX PEKOMEHAYETCA MPEKpPaTUTb
BOAOOOMEH M BHECTM B MpPYyA HeraweéHyw unu
ralwéHyto n3BecTb 1U/Unu conb.

BpaHxnomnko3 (KabepHbIi MMKO3) - FpubkoBoe
3aboneBaHne, nopakarllee abepHbl NUTENUIA
N Kanunnapbl pbld Ha pPbIOOBOAHBIX XO3AMCTBAX
(ocobeHHO Ha KapnoBoAHbIX). bpaHxMomnkos —
3TO MHeEKUUs abp, KOTopas MOXET MPUBECTU K
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3HAUMTENBHON CMEPTHOCTU U  PecnrpaTopHOMY
OUCKOMOPTY Yy KapnoB KOW, Yrpei, OKyHel
W OpYrnx MpPecHOBOAHbIX pblb. Bo3byautenn
6paHXxMOMMKO3a — fiBa Buaa rprbkos (OOMKMLIETOB):
Branchiomyces sanguinis w B. demingrans. Nnoxoe
KauecTBO BOfbl, 0COOEHHO MOBbILEHHbIN YPOBEHb
aMMMaKa, BbICOKAA Harpyska MO OpraHMYeckum
3arpsA3HEHUAM U OOLWINPHOE LBETEeHKEe MaHKTOHa
TECHO CBA3aHbl C aNugeMmamm 6onesHeri. 13BecTHo,
yTo 3BTPOdUKALUA ABMSETCA BaKHbIM (PAKTOPOM
npeapacrnonoXeHHOCT! pbl6 K 3abofieBaHUO B
nonynAunaAX AUKNX pblo.

« [Mormbwas pbiba [OMKHA ObITb WCKMOUYEHA W©3
BblpaLlVBaeMblX MONyNAUNA, 4YTOObl OrpPaHUYNTb
KO/IMYeCcTBO  Crop, Monagalowyx B BOAY.
XvMunoTepaneBTUYECKE BaHHbI HEe MOKa3ay CBOeN
3bPeKTUBHOCTU NpK NleueHnr 6paHxnommkosa. 13-
3aMonajaHus Crnop rprbKoB N3 HEKPOTU3MPOBAHHbIX
»abp 310 3aboneBaHMe BbI3bIBAET PECMMPATOPHbIN
LOUCTPECC B MOPaXKEHHbIX abpax 1 XxapaKTepunsyeTcs
3HaYNTENbHON CMepPTHOCTbIO. MNopaxkeHua
»KabepHOoU HUMBIO — TUMUYHbIE BHELLIHWE NPU3HAKK
Y pbI6 C TSXKENbIMU 3a00N1EBAHNAMMN. DTN NMOPAKEHNSA
MOTYT HaMOMUWHaTb CTONOMKOBYI 60ne3Hb wnu
Apyrue nHbekumm xabp.

B pnoknage «PacnpocTpaHéHHble mnapasuTapHble
3aboneBaHuA pbi6, nx AVarHocTuka "
npodunakTnkan, npeacTaBneHHOM AxmeTom
Osepom  (CuHOMCKUIM  yHMBepcuTeT,  dakynbTeT
pbl6HOro x03AKcTBa), 6bin faH 0630p PasHOOOPa3HbIX
napasnToB MOPCKMX, MPECHOBOLHbIX U aKBapUyMHbIX
pbl6, 3aperncTpmpoBaHHbIX B Typumuy, BKAOYaa getanu
CUCTEMATVKK, KMU3HEHHbIX LMKNOB W MNPOLECccoB
3apaxeHua  no  Haubonee  pacnpoCTpaHEHHbIM
napasntam. K uyncny OCHOBHbIX, OTMEYEHHbIX B
npeseHTaLm MOMEHTOB, OTHOCATCA:

« MMapa3utbl ABAAIOTCA CaMblMK Pa3HOODOpPa3HbIMM
XKMBbIMU OpraHvM3Mamu B mupe. Pbibbl, obuTatowme
B MOPCKOW, TMpPEecHOM U1 COSIOHOBATON BOAE,
CTaHOBATCA X031€BaMU XOTA OGbl OHOTO NapasuTa B
KaKON-TO MOMEHT VX »W3HU, KaK B AUKOW Nprpoae,
TaK 1 B WCKYCCTBEHHbIX ycnoBusax. Mapas3nTbl YacTo
BpelHbl ANA 3[0POBbA Pblb-X035€B, U NMOHUMaHWe
METOA0B UX 3apakeHsl UMEET peLuatoLiee 3HaueHve
AnA 60pbbbl ¢ HUMK. PbiGbI-X035€Ba 0becneunBaioT
NOTPEOHOCTY NapasnToB B MULLE W CNYXKaT Af1A HUX
y6exuLLem [0 3aBePLUEHNS NX XKU3HEHHOTO LMKNa.

« [lapa3utbl MOryT nokanuM3oBaTbCs Ha pblbe
UM BHYTPU Heé; cneundryHOCTb NapasuToB B
OTHOLLEHUN XO3ANHA MOMET OblTb MOHOKCEHHOW,
OJIUTOKCEHHOM U MONUKCEHHOM:

o MoHOKceHHble napasuTbl NPUCNocobieHbl K
XKM3HU TOJIbKO Ha/B OAHOM Bufe X03AvHa (T. e.
0061a4atoT CTPOrow CneundpruUHOCTbIO).

o OnurokceHHble napasuTbl MOTYT XWUTb Ha/B
HECKONMbKMX  X03feBaX, XOTA  TUMUYHbIMU
Xo3AeBamMy A HWX MOryT ObiTb OAUH WK
HECKOJIbKO B/AOB.

o [MMonukceHHble napasuTbl He cneynpUUHbI
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npu BbI6OpEe KOHKPETHOTO X03AKHa U CMOCO6HDI
MHOVMLMPOBATD  MHOTO  PasfiYHbIX  TUMOB
X03f1eB.

Ha 6onee BbICOKMX CTYNEHsAX TAKCOHOMUY NAPA3MTbI
MOryT ObITb OTHeceHbl nMOO K MPOCTENLLMM
(Protozoa), nnbo K MHoroknetouyHbim (Metozoa).
Ciliophora, Myzozoa wun Euglenozoa saBnatoTcA
Hanboree pacnpoCTPaAHEHHbIMM MAPA3UTUYECKUMU
roynnamu  lpoctenwnx, B TO BpemMA Kak
Monogenea, Trematoda, Cnidaria, Nematoda,
Cestoda, Arthropoda, Acanthocephala n Hirudinea
OTHOCATCA K noguapctBy MHorokneTtouHbix. Mpwu
HanuuMn MOAXOAAWMX YCAOBUIA nNpocTenwmne wu
HeKOTOpble MHOTOKJ/IETOUHbIE MapasuTbl, Takme Kak
UNEHNCTOHOIME, MOTYT ObICTPO Pa3MHOXAaTbCH,
L1151 YEro IM HY>KeH TOJIbKO OAUH x03suH. C apyroin
CTOPOHbI,  MHOTOKJIETOYHbIM ~ Mapa3uTaMm s
3aBepLUEHNs CBOETO XM3HEHHOIO LMKNa TpebyeTcs
60s1ee OHOrO X03AIMHa, 1 Pbl6a MOXET CIYKUTb NGO
MPOMEXYTOUHbIM, JIMOO OKOHYATENbHBIM XO3IMHOM.
3apakeHue napasvTamy  MOXeT npuBecTn K
Cepbe3HbIM MATONIOMMYECKUM MOCIeACTBUAM LS
300pOBbsi PbI6, TakKUMM KaK runepnniasus, OTEK
U KPOBOU3NUAHUSA, B 3aBMCUMOCTA OT MecCTa WUX
noKanu3aLuum B/Ha CBOMX X03AeBax.

TakcoOHOMMYECKN pa3fenéHHble Ha KaTeropum BUabl
napasnToB N NX XapaKTEPUCTUKM KPaTKO OMucaHbl
HUKe.

o Mpocrenwme. OcHOBHbIMK 3aboneBaHMAMY,
BbI3blBaeMbiM/  3TOW  TFPyNmnow napasvToB
y pblb, aBnawTcA «b6osie3Hb Oenbix MNATEH»
(Ichthyophthirius multifiliis), TpwuxoauHWO3 1
OOAVHNO3:

¢ Uununodopa (uHdysopun). WHby3opum
— 3TO nNpocTeNlune napasuTbl, KoTopble,
KaK M3BECTHO, NIerko pacnpoCTPaHAIOTCA
cpean  pbib-xo3feB. DKTonapasuTapHble
3aboneBaHNA YNOMUHAOTCA Kak OCHOBHasA
npob6nema Ha TEMNOBOAHbIX PbI6OBOAHbIX
XO3ANCTBaX, MNpW 3TOM >SKTOMapa3uTbl
CUMTAlOTCA  KpyMHenwem naToreHHom
rpynnoM OpPraHu3mMoB, MNPUBOAAWMNX K
BbICOKOMY YPOBHIO CMEPTHOCTMU.

¢ [OuHodnarennarbl (Bogopocnn). ITa
rpynna napasuTtoB MOXeT npuBecTn K
3HAUMTENbHbIM MOTEPSAM, OCOOEHHO B
Ténnoespemsaroaa.0oanHNO3MOXETYOUTb
X03AIMHa MeHee YyeM 3a 12 YacoB, Npu 3ToM
ocTpas 3aboneBaemMoCcTb U CMEPTHOCTb
npubnmxaerca K 100 npoueHTa, B
3aBVICMMOCTU OT YCJIOBUI BbIPALLMBAHNWA,
KO/iMYyecTBa MapasvToB, BuAa pblObl 1
BpemeHu roga. MNatoreHHocTb A. ocellatum
NpoABMAETCA B ero npuKpernsieHnn K
TKaHAM XO03fiMHa (NPerMyLecTBEHHO K
Xabpam) Ha napasUTUYecKon CTaguu
napasuTa (TpodoHTa).

o MHoroknerouHble. MHorokneTouHble

napa3ntbl COCTaBJIAKOT nonmd)mnequeCKyro
rpynny, coctoAwyro M3 wWecth TaKCOHOB
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napasuToB: nnockme yepsu (Platyhelminthes),
NEeHTOYHble 4YepBU (uecTodbl), TpemaTtogbl
(cocanblymKkm), Kpyrnble uyepBu (HemaTopbl),
akaHTouedanbl (CKpebHM) © pakoobpasHble.

K

qucny MHOTIO4YNCNEHHbIX napasnTos,

BbI3blBaKOLLMX 3ab0neBaHUA y pbib, 13 rpynnbl
MHOTOK/IETOUYHbIX OTHOCATCS:

¢

MoHoreHen. MoHoreHen nnn
MOHOFeHeThYeckme  cocanbWwukym  —
JKTOMapa3nTUYeCcKkne MNOCKNEe  YepBu,
KOTOPbIX MOXXHO OOHAPYXWTb Ha KOXe,
abpax WM nNnaBHUKAX pbl6.  OHM
VIMEIOT MPAMOWN MU3HEHHbIN LUNKT N UM
He TpebyeTcAa MPOMEXYTOUHbIN XO3SVH.
Y Kaxaon B3pocsioi 0cobu ecTb Kak
MY>CKHME, TaK U XKeHCKMe penpoayKTnBHbIe
opraHbl, UTo genaeT ux repMadpoantamm
(Tubbs et al., 2005). MoHoreHeu, Kak 1 Bce
JKTOMapa3unTbl, UMEIOT XOPOLLO pPa3BUTbIe
CUCTEMbI KPEMIeHUA.

OwvreHen. [JureHen unu pgureHeTnyeckme
CoCanblyMKM —  3HAOMapasuTmyeckme
nnockue yepsu.BuxnepegHem (opanbHom)
n OploWwHOM (BeHTpanbHOM) OTAenax
MUMEIOTCA [iBa NPUCOCKOODOPasHbIX opraHa
KpenneHus. Kak B NpecHOBOAHbIX, TakK "
B MOPCKUX Cpefax OOMTaHWS HECKONbKO
poLOB AureHeeB MOryT MapasuTUpPOBaTb
Ha pblbax-x03seBax, 06pa3ysa Ha UX KOXe,
NnaBHUKax, »abpax, B MbILILAX, »Kenyake
1 KNLLEYHVKE MalNleHbKue cBeTrble (benblie
VNN KENTbIE) UM TEéMHble (KOpPUYHEBbIE
U YEpHble) NapasnTapHble KACTbI.

LlecTopbl. LlecToabi -
SHAONapa3snTUYECKe NIEHTOYHbIE YepBMU.
WX Teno moxet ObiTb CEerMeHTUPOBaHHbIM
WAN  HeCermeHTUPOBaHHbIM U  MMeeT
neHToBUAHY0 Gopmy. OHM 3aparkatoT pbI6,
NPOHUKaA B UX TeNI0 1 3aKpennAAacChb Tam, C
NMOMOLLbIO CBOEro CreLnanbHOro opraHa.
Ocobu HEKOTOPbIX BUOB MOTYT BblpacTaTb
Jo 25 meTpoB B AnvHY. Hekotopble
XKNBOTHbIE ABNAOTCA 300HO3HbIMN,
YTO O3HayaeT, YTO OHWM MOTyT 3apa3uTb
yesioBeka Liectogamu.

Pakoo6pasHbie. [pynnbl  Copepoda
(BecnoHorne) u Isopoda (paBHOHOrME)
ABNATCA Hanbonee pacnpPoCTPaHEHHbIMM
pakoobpa3zHbiMy, napasuTUpyoLWumm
Ha NPOMbICNIOBbIX pblbax. Ha pasnuuHbIx
BMAAX MPECHOBOAHbBIX U MOPCKUX Pbld
napasuTupylT  BUAbl  PaKoO6pPa3HbIX
popoB  Argulus, Caligus, Ergasilus,
Lernanthropus, Lernaea, Lerneaocera u
Lepeophtheirus (Mopckasa Bowb). Bugbl
BecnioHornx poposB  Nerocila, Livoneca
Ceratothoa n Gnathia napasuTtnpylot Ha
Pa3nmMUYHbIX MOPCKIMX pblbax, Mpu STOM OHU
MOTYT JIOKanu“30BaTbCA B )Xabpax, pOTOBON
MOMOCTU 1 KOXeE.

¢ MUsonoppl. K napasutam pbi6 OTHOCATCA
cemencTBa paBHOHormx Gnathiidae wu
Cymothoidae, Torga kak 60MbLWNHCTBO
MOPCKINX BUAOB XMBYT Ha AeTpute. Tonbko
LMMOTOMAHbIE PaBHOHOTME NapasuTUpYIoT
Ha pblbax BO B3POCTIOM COCTOSHUW.
B3pocnble rHaTMMAbl XMBYT CBOOGOAHO,
a Ha pblbax napasuTUPYIOT KX JIUUYMHKY,
KoTopble MOBpPEeXAalT A3blK W Kabpbl
X03AIMHA, MpeBpawas AN Hero npuém
KOopMa B HenmpusTHoe 3aHATue. B TeueHune
XKM3HEHHOrO UMKNA JIMYUHKA  THATUWA
3apakaloT pblb, MUTaACb KX KPOBbIO; WX
B3pOC/ible 0COOM He MapasuUTUPYIOT Ha
pbibax.

¢ Mukcocnopupgum (Myxozoa). K Ttuny
Cnidaria (knacc Myxozoa) OTHOCUTCS MHOTO
POAOB 1 BUAOB, 6ONBbLUMHCTBO U3 KOTOPbIX
ABNATCA MapasuTamm pblb. HekoTopble
BUAbI  ABMAOTCA XOPOLWO W3BECTHbIMY
naToreHamu AiA npecHOBOLHbIX U MOPCKUX
pbl6. B nocnepHvie rofbl MUKCOCMOPUANN
duKcupytoTca BOo BCE Oosbliem uuncie
KyNnbTUBUPYEMbIX BUAAX MOPCKMX PbI6.

¢ AxaHtouedanbl (ckpe6bHm). CkpebHU -
napasuTMyeckme Kpyrible 4YepBU, TakKe
M3BECTHble KaK KOJIOUYEerosioBble YepBsMu.
OHY 06UTAIOT UCKIIKUMTENBHO B TOHKOM
KULIEeYHVKE B3POC/bIX MO3BOHOYHbIX U
OTHOCATCA K MNapasuTam C Henpsmbim
MKM3HEHHBIM LMKIOM, Mpeanonaraiowmm
Hanmuue NPOMEXyTOUYHOro
UNeHUCTOHororo  xo3auHa.  CKpebHu
NPUKPENnATCA K  KUWKaM  CBOEro
X03fIMHa C MOMOLbID  BbIABUXHOIO
WHBArMHaUNOHHOrO X060TKa (Npecombl).
Pasmep 1 dopma KpioubeB U 3a3ybpuH
Ha Xx000TKe CUNIbHO pasfuyalTca vy
pasHbix BUAOB. [lMTaTenbHble BeLlecTBa

BCacCblBalOTCA HenocpencTtBeHHoO
NOBEPXHOCTbIO  TenNa N3  KneyHuka
X03AMHa.

- bonesHm pbl6 B aKBaKynbType, Bbi3blBaeMble
HECKOMbKMU Hanbosiee cepbE3HbIMY MapasmTamu,
MoryT AOporo 0b6onTHCh pbl60BOAHBIM
NpeanpuaATAAM,  MNPUBOAA K  3HAYMTESIbHbIM
SKOHOMMWYECKMM MOTePAM U B UTOre CAEPXMBas
pa3BUTHEBCErocekTopa.ycnex6opbbblicnapasntamm
3aBUCUT OT MPaBUIbHOCTU KX UAEHTUdUKALUN
M cbopa [faHHbIX. [MONOXKUTENBHBIX pPe3ynbTaToB
MOXXHO AOCTUYb, UCTMONb3YA XMMUYECKne CpeacTBa,
WX  NPOBOAA OUONOTNUECKYI0 KOPPEKTUPOBKY
CNIOXKHDBIX ~ MKM3HEHHbIX  UMK/OB MapasuToB ¢
MOMOLLbIO HAZJIEXALLNX METOAOB CoflepXKaHus pbib.

O3Hyp [Hunep (YHuBepcuTeT nNPUKNAAHbIX HayK,
daKynbTeT pblGHOro Xx03ANCTBa, VicnapTa) npencrtasun
TemaTnyeckoe nccnefoBaHue «Bo3zpeiicTBne
Bo36yautens uymbl pakoB Aphanomyces astaci Ha
HeKoTopble 03épa Typuum», B KOTOPOM Obina fdaHa
nogpo6bHaa uHGopmMaLms o BUIax pakos B Typuuu, yyme




pakoB n eé Bo3bygutene Aphanomyces astaci. K uncny
OCHOBHbIX, OTMEYEHHbIX B MNpPe3eHTauMM MOMEHTOB,
OTHOCATCA:

B Typuwnn nmeetcs 6onee 45 BOQOEMOB, B KOTOPbIX
BeAETCA NPOMbICeN PakoB. Y3konanbin pak, Astacus
leptodactylus (Esch, 1823), sBnseTca HaTMBHbIM
BMAOM MPECHOBOAHbIX PAKOB CTPaHbl 1 LUMPOKO
pacnpocTpaHéH B 03€pax, BOAOXPaHUNMLIAX
M pekax no Bcer cTpaHe (Harlioglu, 2011).
Bo3bygutenem pakoBOW UyMbl SBRAETCA rpPUOOK
Aphanomyces astaci, npyiHagnexawun K CemencTBy
Leptolegniaceae Tnna (otgena) Oomycota (BogsaHble
nneceHv). Pakm ObUIM  MONYNAPHLIM  BUAOM
MopenpogyktoB B Typumm po 1986 roga, mocne
yero 6OJbLIAA MX YACTb CTasia SKCMOPTMPOBATLCA B
EBpony. Mocne BCnbIWKY Yymbl pakoB B Typumm 6bin
BBEAEH 3anpeT Ha MPOMbICENT PaKOB ANA 3aluTbl
ux nonynAuMu. 3a 3TMM nocsiegoBana nporpammMa
MOMOJTHEHNA VX 3aMacoB B pAfe BOJOEMOB CTPaHbI.

K cumntomam, HabnogaembiM Yy MHOULMPOBaHHDBIX
pakoB, OTHOCATCA 3ameffleHMe W© HapylleHue
KOOpAMHALMW OBUXKEHWI, Napanny KOHEYHOCTeN,
rnoTeps HOTr W KNeLWHeN 1 paspyLieHre KyTUKYIbl
MOPa)KEHHbIX Y4YyacTKoB, 0COGeHHO B obnactu
aHyca M1 CyCTaBHbIX 060/104eK XOAUSIbHBIX HOM UK
XUTUHOBbIX CErMEHTOB MaHuMpA wunu OplolKa.
Ha ckopocTb nepefaun 3apakeHusa OT MepPBUYHO
MHOULUMPOBAHHBIX PaKoB BAUAET pan ¢$akTopos,
OOHVM U3 KOTOPbIX ABASETCA TemnepaTypa BoOZAbl.
B pe3ynbraTe BpeMeHHOW WHTEpBaa OT MepBOro
3aHoca BO3GyauTensa B MOMynAuulo 4O OYEBULHON
rmoenn pPakoB MOXET CUJIbHO pa3fnyatbCa —
OT HeCKONbKUX Hefenb A0 MecAueB. B TeueHune
3TOr0 BPEMEeHU PaACMpPOCTPAaHEHHOCTb MHEKUUK
OyfeT nocTeneHHO pacTu, Noka He pgocturHet 100
npoueHToB. lNpu 3apakeHWy MNONYNALMM BbICOKO
YA3BMMbIX PaKOB X CMEPTHOCTb AOCTAaTOYHO ObICTPO
[OCTUraeT BbICOKOTO YPOBHA — B MTOre rnorubline
N ymmpawlme paku 3anofiHAT AHO 038p, pek u
pyyYbeB B MeCTax C BbICOKOW MSIOTHOCTbIO CKOMJIEHNA
pakos (WOAH, 2019).

CnepyeT n3beratb nepemeLeHna MHGULNPOBAHHbIX
XUBbIX UM MEPTBbIX  PaKOB,  3apaKEHHOMN
(NnpepgnonoxnTenbHO) BOAbl; obOpyAOBaHWA WAN
NoObIX APYTrX MaTepuanos, COCOOHbIX NepeHOCUTb
6onesHb OT MHOULMPOBAHHBIX PAaKOB Ha UUCTYIO
Tepputopuio, rge obuTaloT  yA3BMMblE  BUAbI.
Heobxoanmo yctaHoBUTb 1 YETKO cobntoaaTh obLime
Mepbl 6uonornyeckor 6esonacHocT (Hanpumep,
perynupyembliii  BXOof B MOMeLeHMe, YMCTKa
0o6yBuM Npu BXofe B MoMeLleHue, pacciefjoBaHue
nobbIx cnyyaeB rmbenut XMBOTHbIX, BBO3 >KMBbIX
YKMUBOTHbIX (PakoB, pblb) TONBbKO U3 MOATBEPXKAEHO
unctbix ot A. astaci wctouHukos (WOAH,
2019). BbiABMTb HU3KOYpOBHEBble WHbEKUUU C
NMOMOLLbIO KYNbTypanbHbIX METOAOB HEBO3MOXKHO.
Mcnonb3oBaHme MoneKkynapHbIX METOAOB MOMOraeT
B AMarHoCTuKe 3aboneBaHuii, Ho anddepeHymaLma
reHOTUMNOB MNO-NpeXHeMy TpebyeT MCcnonb3oBaHKA
npouenyp BblAeneHna MUKPOOPraH13MOB.
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B noknape PacnpocTpaHéHHble BUpPYCHble 3aboneBaHus
PbI6, VX AMArHOCTVKA Y MPOGUNAKTIKA, MpeacTaBieHHOM

MnbxaHom ANTbIHOKOM
KapageHus,

(TexHnyeckun  yHMBepcuteT
dakynbteT Mopckux Hayk, CiopmeHe),

6blna faHa noppobHasa uHpopmauma o BUpycax U
pacnpocTpaHéHHbIX BUPYCHbIX 6onesHax pblb. K uncny
OCHOBHbIX, OTMEYEHHbIX B MpPe3eHTaUuM MOMEHTOB,
OTHOCATCA:

Bupycbl  npepctaBnsioT  cO60OM  HEKNETOUHbIV
MHGEKUMOHHBIN areHT ¢ reHoMaMu, cofepKalyumu
nm6o PHK nnbo OHK, HO He ux KoMOGMHauuio.
leHeTnuecknn  maTepman BUPYCOB  3aK/toyeH
B 0efikoBble Kancupbl, 3alullaloliie TFeHOM.
BonblWWHCTBO BUPYCOB KMMEIOT [JOMOJIHUTENbHbIE
CTPYKTYpPHble MPU3HaKK, KOTOpble OTIINYAIOT OAHY
BMPYCHYIO rpynny OT APYroi, Hanpumep, 060/104Ky
13 6efIKoBO-COAEPKALLEro NUMNUGHOTO [BOWHOMO
cnos, obpa3oBaHHY VHOULMPOBAHHOM KIETKOW-
xo3amHoM. B 2021 r. BcemmpHaa opraHmsauusa no
oxpaHe 380poBbA KMBOTHbIX (BO3XK) coctaBuna
CMUCOK 13 JecATU OonesHell BOAHbBIX MMBOTHbIX,
006s3aTeNIbHbIX K [eKNapvpOBaHMiO, BOCEMb U3
KOTOPbIX UMEIOT BUPYCHOE MPONCXOXAEHMe.

K pacnpocTpaHeHHbIM BUPYCHbIM 3aboneBaHMsaM
pbl6 OTHOCATCS:

o Bwupyc NHPEKUMOHHOIO HeKpo3a
nogxenygoyuHon »kenesbl (MHIMX), craBwmn
nepBbIM BUPYCOM pPblb, OOHapyeHHbIM B
knetouHon Kynbtype (Crane and Hyatt, 2011)
nocne snugemun 3aboneBaHusA, B pesynbraTe
KoTopor norn6no 50 npoueHTa ManbKoB
papy»Ho dopenu. Hambonee yA3BUMbIMU
BUOAMW  ABAAKTCA  JIOCOCEBble,  BKJOYaA
papy»kHyto dopenb. Ha npecHoBOAHON CTaguu
MOoJiofb nococeBbix norvbaet B 100 npoueHTa
Cny4yaes; NOC/e NPOXOXKAEHNA TaK Ha3biBaeMo
cTagun cepebpucToro nococa B  MOPCKOW
BOAE HabnopaeTca BblCOKAaA CMEPTHOCTb.
KnuHunyeckue noparkeHuns npoABNATCA
TONbKO Yy monogmn pbi6 (rnbenb pbi6 cTaplie
6 MecAueB Habnogaetca peako). BcnbiwKkuy
WHIMX Habnioganucb nmoutn BO BCEX Yrosikax
Mupa. TAXeCTb KAVHUYECKMX MNPOABAEHUN
3aboneBaHnA BapbupyeTcA B 3aBUCUMMOCTU
OT BO3pacTa, BuAa, Temnepatypbl U ApYyrux
napameTpoB cpefbl 06uTaHuA pbib.

o BupycHas remopparmyeckaa  centuuemua
(BrC), BbI3bIBaemass pabpgoBupycom pofa
Novirhabdovirus, ABNAETCA Hanbonee

pacnpocTpaHeHHbIM 3a60neBaHNeM Pagy»KHOW
dopenn, BblpalyMBaemMo Ha  XO3ANCTBaX
EBponbl.Salmonidae, Esocidae, Clupidae, Gadidae
n Pleuronectidae BXopAT B UNCIO TEX BULOB PblO,
KoTopble MoryT 6biTb 3apaxeHbl BIC. Bo Bpems
BCMblWwKM BIC cumntombl 3aboneBaHna MoryT
NposABNATbCA Y pbld BCeX BO3PacToB, OAHAKO
Havnbonee nofBepeHa JaHHOMY 3a6oneBaHuio
UMeHHO Monogb. 3aboneBaHue pa3BUBaeTCA
npu Temnepatype BOAbl B AvanasoHe oT 3 Ao
12 °C, npvi 3TOM ypOBEHb CMEPTHOCTU Hanbonee
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BbICOK npu Temnepatype ot 8 °C go 10 °C.
PacnpoctpaHeHne Bupyca npu TemnepaTtype
Bblwe 15 °C HabnogaeTca pefgko. Bupycbl moryTt
Nerko  pacrnpocTPaHATbCA  FOPU3OHTaNbHO
yepes BOAy BO BpemA anugemun 3abonesaHms.
BbIXXMBLUME PbIObI MOTYT CTaTb NEPEHOCUMKAMM
BMpPYCa Yepe3 Mouy WM MOJSIOBble MPOAYKTbI;
OfHaKO BbIABJIEHNE BUPYCOB Yy HOCUTeNen
0O [OCTUPKEHMA WMK  TOJIOBOW  3penocTu
He ABnAeTcA  abCOMOTHO  [OCTOBEPHbIM.
BbigeneHune Bupyca ot pblb NPonNCxoauT TONbKO
3UMOM, Korga TemrnepaTtypa BOAbl OMycKaeTca
Huxe HynAa (Noga, 2010).

Bupyc, Bbl3blBAIOLL M BUPYCHYIO
remopparnyeckyo cenTuuemmio (Bra),
NPVHAANEeXUT K poay Sprivivirus cemencrsa
Rhabdoviridae. bonesHb rnopaaet

KyNbTUBUPYEMbBIX MOSIOBO3PENbIX KaproB U
YyacTo Habnopaetca B Npygax BeCHOW, Korga
TemnepaTypa BOAbl HAXOAMTCA B AMana3oHe oT
10 °C po 20 °C. XoT4 3apa3uTbCsA MOTyT pbi6bl
BCEX BO3PACTHbIX Py, y MONOAM B BO3pacTe
[JO roda uaule NPOABAITCA KAUHMYECKNe
npu3sHakm 6onesHn. BospacT nnm cootHolleHne
BPOXAEHHOIO  MMMYyHWTETa U BO3pacTa,
No-BYAUMOMY, WFPAeT peLialowylo poib B
KAMHMYECKOM  NposiBleHun  3abonesaHus,
npw 3ToM Monogb 6onee ys3BUMA K GOMe3HN.
TemnepaTypa BoAbl, BO3PAcT U COCTOSIHUE
Pbl6bl, UMMYHHbIV CTATYC, MIOTHOCTb MOCAAKM
M CTpecc — BCE 3TO BAMUAET HA Xapakrep
3a60neBaHuA. 3IMOBKa Pbl6 MOXKET NPUBECTU K
ocnabneHunio nx Gr3NoNornMYeCcKoro COCTOAHNS,
YTO CNOCOBCTBYET MOBBILEHNIO YA3BMMOCTY K
6onesHu.

NHPEKUMOHHBI  HEKPO3  remMorno3TUYecKomn
TKaHu (MHI'T), Bbi3biBaeMbll BUPYCOM, Obln
BnepBble O6HapyxeH B 1950-x rr. Bcnbiwka
3aboneBaHnAa HaHecna CepbésHbi  Yyuep6b
NOCOCEBbIM  PbIOOBOAHBIM ~ XO3ANCTBAM  Ha
TUXOOKeaHCKOM nobepexbe Ha ceBepo-3anage
CLUA. MepBOHavanbHO CYMTANOCh, YTo 6one3Hb
nopaxaeT Tonbko Bugbl Oncorhynchus, HO B
HacTosllee BpemMa MHOrve fpyrve Bufabl pbld
Knaccmouumpyotcs  Kak — BOCMPUMMYMBDLIE
K JaHHOMY BMpPYCY. Y MOPaKéHHOW MOJIOAU
HabnogaetcA  6onee  BbICOKWN  YpOBEHb
CMepTHOCTW, YeM Yy pbi6 CTapluMx BO3PaAcCTOB,
Yy KOTOPbIX KIIMHUYECKME CUMMTOMbI MOryT
He npoABnATbcA. TemnepaTypa BOAbl Takxe
OKa3blBaeT  CylLleCTBEHHOE  BAMAHME  Ha
pa3BuTMe BCrbiweK 3abonesaHusA. [MMKOBbIV
ypoBeHb cmepTHoCTM (go 100 npoueHTa)
npoucxoaut npu 10 °C, a npu 6onee HU3KUX
TemrnepaTypax CMepPTHOCTb  HUWXe, npu
3TOM TeyeHme 3aboneBaHMs uJalle ObiBaeT
xpoHuyecknm (Noga, 2010).

lepnecBupycHaa nHpekuma kapnos Kou (KHV)
(CyHV-3), cypa no Bcemy, nopaxaeT pbld Bcex
BO3pacToOB, OT MOMOAM [0 B3POC/bIX 0CO6eN.
JInumHkn  Kapna yctomumBbl K uHbeKUUn

KHV, HO, gocturaa nonoBon 3penoctv, OHWU
CTaHOBATCA BOCMPUMMYMBBIMK K BUpPYCY. Bopa
CNY>KWUT OCHOBHbIM abMOTUYECKUM UCTOYHVKOM
rOPV30OHTaNIbHON Mepefaun, KOTopas MOXeT
6bITb NPAMON (OT PbIObI K PbIGE) NI BEKTOPHOW
(oT mepeHocumka K pblbe). Pbibbl BblgenaoT
BMPYCbl BMECTe C GeKanmsmm, MoYon, »KabepHoui
N KoxHon cnu3bto (Rathore et al, 2012).
NHbeKLma MoxeT BbICTPO pacnpoCTpaHATLCS,
OCOGEHHO MpW  OMNTMMaNbHbIX  AnA  Heé
Temnepatypax (23-25 °C). OHa Takxe MoXeT
pacnpocTpaHATbcA  6onee  MefneHHbIMU
TemMnamn u npu Temnepatype Huxe 23 °C.
YpoBeHb 3aboneBaemMoCTV Cpean YA3BMMbIX
rpynn pbi6 MoxeT gocturatb 100 npoueHTa. B
cnyyae HeobXOAMMOCTU BblAeNneHna BUpYCa,
cnegyeT B3ATb 06pa3Lbl TKaHe Xabp, noyek u
ceneseHKu.

o Bupycnumoounctosa (numdpouncTHON 6onesHn
- JIOB) oTHOCKTCA K cemelcTBY Iridoviridae. DTa
XPOHMYECKasas UHPeKUMA cnocobHa mnopaxkaTtb
6onee 141 BMJAa MOPCKUX U MPECHOBOAHbIX
pbl6 13 45 pas3nnUHbIX CEMENCTB. 3apaKkeHue
3TM BUPYCOM MPUBOAUT K 06pPa30oBaHuIO
KaMHenogo6HbIX 1M 60pofaByYaTbIX Y3€eKOB,
yalle BCEro JIOKANU3YKLWUXCA Ha MlaBHMKAX,
KOXe 1nn »Kabpax, XOTA MOTyT MOpaxxaTbCs ”
apyrve TKaHu. MyTb nepepaun uHdekuun B
€CTeCTBEHHbIX YC/TOBMAX HEU3BECTEH, OfHaKO
3aboneBaHMe YacTo HabnpaeTcs 3MMON npu
Temnepatype BoAbl HuKe 12 °C. 3apaEHHble
pbibbl He MOrMbalT OT BUPYCHOW MHbEKUMY,
OOHAKO  MX  DKOHOMMYEeCKas  LIeHHOCTb
CHUXKaeTcs.

o [lepnecsupyc KapnoBbIX (CyHV-1) n3
cemeincTBa Alloherpesviridae BbI3blBaeT
3aboneBaHve KOXW, W3BECTHOe KaK ocna
Kaprnos, COMpoBOXJawlleeca uYpe3mMepHbIM
pPa3MHOXEHMEM KNeTOK C/IN3K, YTO OObIYHO He
NPUBOANT K rnbenu pbl6. K rnaBHbIM CUMNTOMaM
OTHOCATCA KIMHWYECKN BblpakeHHble 6erble
BOCKOBble MOpaXeHus, nosABffAwlmMecs B
XOJNOAHble 3VIMHME MeCsALbl U PaHHEN BECHOM,
N 06bIYHO yMeHbLIaLWmMeca B pa3mepax npu
MoBbILLIEHUN TeMMepaTypbl 1eToM. BepoaTHOCTb
NeTanbHOro Ncxofa AOCTaTOYHO HU3Ka, OHAKO
SKOHOMUYECKME MNOCNefCcTBuA 3aboneBaHus
3HauMTeNbHbI, T.K. OOpPa3oBaHMA Ha KoXe
CHUXKAIOT ~ TOBapHyl  MpuUBReKaTeNIbHOCTb
pbi6bl.  Tpu  KOHTAKTE C  MOBPEXAEHHON
KOXKel 3aborneBwen pbibbl MOXET MPOU30NTK
rOPM30HTasIbHbIN NepeHoC HeKLnN.

Kane KopyH (YHuBepcuter AkpeHus, dakynbreT
pbIGHOTO X03ANCTBA) npegcraBuna Luenesoe
nccnepoBaHvie JIaKMOKOKKO3: pacnpocmpaHéHHoe
3a6oneeaHue Ha  pbl60BOOHbLIX  Xx03sAlicmeax,
3aHUMarwuxca paseedeHuem padyxHol ¢openu.
K umciy OCHOBHbIX, OTMEUEHHbIX B MNpe3eHTauuu
MOMEHTOB, OTHOCATCSA:

- [oppepxaHve 300pOBbAA  pPbl6 HA  [OMKHOM




YPOBHe ABNIAETCA OCHOBHOWN 3afayel pbI6OBOAHBIX
cucTeM, CnocobCTBYoLLel BbICTPOMY POCTY PbibbI.
Xopollee coCToAHME BbIpalMBaEMbIX Pbl6 — OT
MKPUHOK 10 0cobell ToBapHOro pasmepa nossonset
NoAfEepPXMBaTb  UX  BbICOKYIO  BbIKMBAEMOCTb.
OpHako, B OTAMYME OT eCcTecTBEHHOW cpepbl
OKeaHoB 1 Mopel, AnA pblboBOAHBIX NPYAOB
XapakTepeH 6onee WNPOKUIA HABOP onpeaenéHHbIX
bakTopoB. Paf M3 HUX, TakKMX Kak TemnepaTtypa u
KOHLIeHTpaLusa pacTBOPEHHOrO B BOAE KUCIOPOAa,
MOTYT HeraT1BHO BO3JeCTBOBAaTb Ha 3J0POBbe Pblb
MU NpuBOAWUTbL K 3aboneBaHWAM, OOYCIIOBIEHHbIM
ctpeccamm (Wedemeyer, Meyer and Smith, 1976).

J1aKTOKOKKO3 (CTPenToKOKKO3) - 370
cenTuuemmyeckas uHdeKUMsa, npuBoasawWas K
BbICOKOMY YPOBHIO CMEPTHOCTU, BblABJIEHHAA KakK
y MPECHOBOAHbIX, TaK M Y MOPCKUX BULOB PbiO.
3aboneBaHue Bbi3blBaeTcsA bakTepuammM Lactococcus
garvieae (yctapeBWwWWA CUHOHUM  Enterococcus
seriolicida). BnepBble OHO 6bIO 3apUKCMPOBAHO B
AnoHun B KoHue 1950-x rr. (Ferrairo et al., 2013). C
Tex Nop AaHHas NMHPEKLUA pPacnpoCcTpaHniach ewé
B psige cTpaH (Ferrairo et al., 2013).

K Hanbonee yacTo NPOABAAIOWUMCA KINHUYECKUM
NMpu3HakaM JIAKTOKOKKO3a OTHOCATCA aHOpeKcus,
BANOCTb, HapyleHHOe  MyaBaHWe,  MenaHo3,
OOHOCTOPOHHWUI UNW [ABYCTOPOHHUI 3K30dTanbm,
acUUT M KPOBOUW3NMAHMA B MNepuopbrtanbHON U
BHYTPUIrNa3HoM 0611acTAX, Yy OCHOBaHUA MNNIAaBHNKOB
N Ha NOBEPXHOCTM BHYTPEHHMNX OPraHoB.

L. garvieae npepcraBnAeT coboi
rpamnonoXKutesnbHylo  ANUEeBUAHY  GakTepuio,
obpasywollylo  KOpOTKMe LUenu U  JINWEHHYI0
LMTOXPOMOKCMAA3bl, KaTanasbl K cepoBogopoa
(H2S). OHa npeKkpacHO pacTET B cpefie, CoAepKaLlen
6,5 npoueHTa pacteop NaCl npu temnepatype ot 10
[0 45 °C (Savvidis et al., 2007). Ana naeHTndmkaymm
L. garvieae wncnonb3lyloTcA  deHoTMNUYEeCKan
XapakTepnucTka 1 KoMMepueckne Habopbl ana
3KCMpecc-AnarHoCTUKY, Hanpumep, TecT-cuctema
API20 pna 6uoxumunuyeckon maeHtTUdukauymm. Ona
naeHTudrKaumm GakTepuii ucnonb3yetca Mapa
BugocneyndnyHblix npavmepos MNM-1 wn MJII-2,
ANVHA KoTopbix cocTaBnAeT 1100 nap ocHoBaHuNR,
(Korun et al., 2018).

OnAa  neyeHuA  NAaKTOKOKKO3a  MCMONb3YlOTCA
NMPOTMBOMMWKPOOHbIE  Mpenapatbl.  Aunep u
ap. (Diler et. al, 2002) n Oypmas u Knnuuyorny
(Durmaz and Kilhcoglu, 2015) nokasanu, uTO
L. garvieae uyBCTBUTENIbHA K 3SPUTPOMULINHY,
aMNUUWIMHY U OKcuTeTpauuknuHy.  OpHako
NPOTMBOMMKPOOHbIE MpenapaTbl MOryT Bbl3biBaTb
ocnoxHeHusa. Cooblwanocb 06 yCTOMYMBOCTM K
aHTMbroTukam L. garvieae pna pacnpocTpaHEHHbIX
dopm BbipawmBaemon dopenn B pasHbIX CTPaHax
(Raissy and Ansari, 2011; Raissy and Moumeni,
2016). [loatomy wuCMoONb30BaHWE anbTepHaTMB
aHTNOMOTUKaAM MOXeT KOMMeHCMpoBaTb
NeKapCTBEHHYI0 YCTONUMBOCTb K NpenapaTtam.

K OCHOBHbIM pe3ynbratam nccnieoBaHNA OTHOCATCA:

PeryuoHanbHblil CeMIHAP 10 YIPABIEHIUIO
30pOBbEM PBIO 11 O0TIe3HAM PBIO

o AHanoruuyHble cMNTOMbl GbIIN OOHAPYXKEHDI Y
BCEX PblO, MOPaKEHHbIX B XOAe MNCCIe0BaHMA
BO30yAMTENAMM NAaKTOKOKKO3a.

o B o6wein cnoxHoctn 82 wramma L. garvieae
6biNn  BblgeNleHbl K3 00pasuLoB, B3ATbIX B
Kemepe, KopkyTtenn, Cepuke n MaHaBraTte, 1
M3y4eHbl B XOAE NCCIIedOBaHus.

o Y 82 wrammoB L. garvieae 6bina obHapyxeHa
Pe3nCTEHTHOCTb KaMMULIIINHY, HAJIMAVKCOBOW
Kucnote, ¢ypagoHuHy  (HUTpodypaHTOUHY),
LlaBesneBo KMcoTe U cyfbdameToKcmsony a
TaKKe K aMOKCULMIIUHY, SHPOGdIIOKCaLVHY,
bropdeHunkony n xnopambeHmkony.

o 57,32 npoueHTa LWTAaMMOB OKa3anncb
YyBCTBUTESIbHbI K 6auutpauuny, 59,76
npoueHTa — K 3puTpoMnLnHy, 74,39 npoueHTa
— K o¢ypasonngoHy, 82,93 npoueHta — K
okcuteTpaunknamHy n 91,46 npoueHta — K
CTPEnTOMULIHY.

o LUtamMmbl MMelOT MoKas3aTelb MHOXEeCTBEHHOMN
nekapctBeHHom  yctonmumoctn  (MJTY) K
aHTMOMOTUKam B Auana3oHe ot 0,4 go 0,6.
MNockonbky nokasatenb MJ1Y ana Bcex WutammoB
npesbiwaet 0,2, cnefoBaTeNibHO, PblOOBOAbI HA
XO3AINCTBAX MOTYT MPUMEHATb 6oniee OfHOro
aHTMOMOTUKA.

o Wmeetca nHpopmaumsa o TOM, YTO SPUTPOMULIMH
UCcnonb3yetca ANA  JiedeHWsa  CUMNTOMOB
NaKTOKOKKO3a Ha pblOOBOHbIX XO35MCTBAX.

o  TecTbl Ha YyBCTBUTENBHOCTb K aHTMOMOTMKaM in
vitro nokasanu, yto 59,76 npoueHTa WTaMMOB
YYBCTBUTENbHbI K 3PUTPOMMULMHY.  ITO
YKa3blBaeT Ha TO, UTo 6aKTepua UyBCTBUTENbHA
K JpUTPOMULUMHY Kak B MOMEBblX, TaK MU
B N1abOpaTOpHbIX  YCNOBUAX; 3TO  TaKxe
O3HayaeT, YTo WTaMMbl Hayanu GopmmnpoBaTb
YCTOMUMBOCTb K 3TOMY aHTUOUOTUKY, 4TO
3aTpyaHAeT ero ucnosb3oBaHve B Oyayliem
n TpebyeT pa3paboTKM  anbTepHATUBHbIX
Crnoco6oB nevyeHus.

B ueneeom nccnegoBaHnv «OLeHKa 340pOBbA OQHOIO
SHAEMUYHOTO N OAHOro VMHBA3MBHOrO BuAa pbid»,
npepctaBneHHom Axmetrom Osepom (CrHONCKMUI
YHUBEPCUTET, dakynbteT pbIGHOrO  XO3ANCTBA),
6blTN  JaHbl JeTanu WCCNefoBaHMA napasvTodayHbl
3HAeMMYHoro Bbicokoro adaHuyca (Aphanius danfordii)
MHBa3MBHOW ramby3um Xnobpyka (Gambusia holbrooki).
[nasTux BYX BUAOB pblb XapakTepHa oanHakoBad cpefa
obuTaHuA. ViccnegoBaHue 6b110 HaNPaBIEHO Ha OLEHKY
BNVAHUA KOVMHOEKUWUA pasnmnyHbIX rpynn napasutoB
Ha OTHOCWTENbHbIA KOIPOULMEHT YNUTAHHOCTM ABYX
YKa3aHHbIX BULOB Pbl6, a TakxKe Ha BblABJIEHWE BVAHUA
Ha WX KOHKypeHTHble B3aumogencreua. K uucny
OCHOBHbIX, OTMEYEHHbIX B Mpe3eHTaLu MOMEHTOB,
OTHOCATCA:

« B obwein cnoxHoctn 125 ocobelr adaHmyca (A.
danfordii) n 227 ocoben rambysuu (G. holbrooki)
6b1n10 BbITOBNEHO B AesibTe HukHero Kbisbibipmaka,




CBOJHBII JOKIATT

Typumnsa, B nepuof ¢ Aekabps 2011 r. no HoAGpb
2012 r. OHM O6biNM NPOBEpPeHbl Ha Hanuuyme
MapasutoB O06bIYHBIMU MeTodamMun. BbifABNEHHble
BO30yauTenn Oblin  CrpynnuvpoBaHbl B 6onee
BbICOKME TaKCOHOMMYECKME KNAcChl, AN HUX Gbln
paccunTaHbl  COOTBETCTBYIOWME  UHOEKLMOHHbIE
WNHOEKCDI.

[nacTaTmcTnyeckoroaHann3aKkprBble COOTHOLLEHUS
BeC-a4/IiHa Ana ob6oux BMAOB PblO ObLIN OLEHEHDI C
MOMOLLbIO METOMIOB HAfEXHOW perpeccuu, 4tobbl
n36eXaTb BAUSHUA OLINOOK n3mepeHuii. COCTosiHME,
YMWUTAHHOCTb 1 CAMOYYBCTBYE PbIObl OLIEHVBANNCD C
NCMOJIb30BaHNEM OTHOCUTENIBHOTO KO3dduumeHTa
ynuTtaHHocTu (Kn), KOTOpbI npeacTaBnseT cobon
OTHOLUEHNe HAOMIDAAEMOr0 Beca K OXMAAEMOMY
Becy. 3aTeM GblIv MPOAHANN3MPOBAHA 3aBUCKMOCTb
Kn oT BpemeHM roga, KonuuyecTBa MapasuToB,
pas3nnuHbIX  HabnogaeMbix  TPynn  MapasvToB
M UX KOMHOEKUMM NYyTEM CPABHEHUA CPeaHUX
3HayeHun (Kn) co ctaHaapTHbIM 3HaYeHnem (Kn=1) c
NCMNosib30BaHneM t-kputepusi CTblofeHTa.

3aTem 6blfI0 NPOBEAEHO CPABHUTESIbHOE M3yYeHe
TEKYLUMX KOHKYPEHTHbIX B3auMOZENCTBUN MeXAay
obonmun BUAaMn, obUTAOLMMIM B OOHON N TOW e
cpepe, nA OLeHKN COCTOAHNA UX 300poBbA. Bcero y
adaHuyca 6b1510 BbIABIEHO U naeHTUdMLMPOBaHO 18
BMAOB MapPa3snToB, MPUHALSIEXKALWNX K MPOCTENLINM
(5), moHoreHesam (2), gureHesam (5), HemaTtogam (3),
akaHtouedanam (1), uectogam (1) u Konenogam
(1). Bbino Takxe O6HapyKeHo, 4TO rambysus
3aparkeHa 9 BMAaMKM NapasnToB, NpMHagNeXalwmnumm
K npocTtenwmm (2), moHoreHeam (1), gureHeam (4),
HemaTopam (1) n uectopgam (1).

WHOvBmnayanbHoe wWnAn  COBMECTHOE 3apakeHue
pasHbiMM Tpynnamy napasvToB y oboux BUAOB
pbl6 He oKa3ano HebnaronpuATHOroO BO3AENCTBUA
Ha 1X 3J0pOBbe, XOTA ObIIO BbIABNEHO HeraTVBHOE
Ce30HHoe BNMAHME Ha adaHnyca, 0COBEHHO OCEHbIO
1 BECHOW, NP 3TOM OTHOCUTENbHBIN KO3YdULMEHT
YMUTAHHOCTM Y adaHMyca OKa3anca HuKe, Yem y
ramby3un. HecmMoTpA Ha TO, 4TO MapasuTapHas
Harpy3ka Ha adaHunyca bbina Bbile, Yem Ha rambysuio,
cpepHue 3HaveHuA (Kn) onAa Kaxaon napasntapHom
Harpy3ku Obinn paBHbl CTaHZAPTHOMY 3HauYeHMIo
«TI».

Mo Mepe yBenuUeHWs KONMUeCTBa MNapasnToB
Ha Xxo3AMHe BecC adaHWyca, cyasa Mo BCeMy,
CHWXanca B Niob6oe Bpems ropa, WUCKIouas feTo.
Ha ocHoBe [aHHbIX, MOJTlyYEHHBIX B MPOLIECCE ITOrO
uccnepoBaHus, Obiiv  BblgeneHbl ¥ MOAPOGHO
npoaHanv3poBaHbl BO3MOXHble B3aVMOAENCTBYSA
MeXAYy SHOEMUYHbIMUA W VHBA3VBHLIMU BUAAMM
pbl6, CBA3aHHblE C MOKa3aTeNAMU 3apakKeHus,
napasnTapHOI Harpy3Kow U COCTOSHUEM 340POBbsA
060VX BUAOB pblb.

K OCHOBHbIM pe3ynbratamMm nccsieoBaHNA OTHOCATCA:

o N3 Ha6ﬂPOAaEMbIX rpynn napasnToB
Hanbosnblas YNCIIEHHOCTb XapakTepHa AnAa
ﬂpOCTeI7ILUVIX, 4YTo  ABNAeTCcA  cneacTsnem
Hannima [ana HUX OTHOCUTENIbHO 6onbLuero

MPOCTPaHCTBa M MWLM, a TakKe Oonbluero
BECa U [/IVHbl Pbl6-X03A€B, YeM y APYruX rpynn
napasnToB.

o W3 uncna Habniogaembix rpynn napasvToB
Hanbonee pacnpocTpaHeHbl AureHen. 3TO
cBA3aHO C Oonee BbICOKUM MOTpebneHnem
KopMa MHOULMPOBaHHBIMY pbibamu, HECMOTPS
Ha Hanume NapasuToB APYrux rpynm.

o [psimoe Bo3pgericTBre NHOEKLMNIA, BbI3bIBaEMbIX
MOHOreHesMU, akaHToLedanamu, Konernogammu
N UecTofjaMu, KaeTcs He3HauMTenbHbIM U3-
3a OYeHb HK3KOro YPOBHA WHGUUMPOBAHUA.
CoBmecTHOe UHPULMPOBAHKE NPOCTENLWNMUA
HemaTolamMmy BMecTe C BbllienepeyrciieHHbIMY
rpynnamu napasunToB He MPUBESIO K CHUMKEHMIO
TEMMNOB Pa3BUTUA 060MX BUAOB PbIO.

o Kpome TOro, KouHdekums MNpoCTENWVMU 1
OureHesmn, Hamnbonee pPacnpoCTPaHEHHbIMM
napasutamu cpepHei WNHTEHCUBHOCTY,
no-Bugumomy, He NpYHOCKT Bpeaa
UHOUUMPOBAHHBIM  pblbaM, OTHOCUTESIbHBIN
K03pMLMEHTYNMTaHHOCTU KOTOPbIX Obln paBeH
OXKMOAEMOMY 3HAUYEHUIO, YTO COOTBETCTBOBANO
noTpebHOCTAM NapasnToB 06eunx rpymn.

o Ce30HHOe BNUAHME Ha KoUHbEKLUN Cpean Bcex
rpynn napasuToB ONpefenanocb B OCEHHUNA 1
BECEHHWIN Nepuogbl MyTEM OLEHKN COCTOAHMSA
adaHwnyca.

o [apa3utapHoe BO3geNcTBMe, M3MepsAemoe
no LwkKane co 3HadyeHusamnm ot 1 go 4, He
OKa3blBano HebnaronpuATHOrO BO34ENCTBUA
Ha BeC 1 cpefHUn KoapdrLMEHT yNUTaHHOCTY
no mMepe poCTa Yncna rpynnoBbiX UHOEKLNI.
OtcyTcTBUE CTaTUCTUYECKN 3HAYMMOro
HeraTVBHOIrO BAUAHUA TaKOro MapasuTU3Ma
MOXeT ObITb 06YCNOBIEHO MafIOUNCIIEHHOCTbIO
MNHBA3MPOBaHHbIX 0cO6e 060MX BUAOB Pbib.

o BnusHve ce3oHa M Ko;mvuecTBa  rpynn
MapasvToB Ha OTHOCUTESIbHBIN KO3hdUUMEHT
YNUTaHHOCTU Ans 060uX BUAOB Pbl6 OKa3anoch
HeCyLLeCTBeHHbIM.

o [lpoBefgéHHoe uccnefoBaHMe MOKasano, 4To
obljee cocToAHMe 3HAEMUYHOro adaHumyca
xopowo cbanaHCMpoBaHO, HecMOTPA  Ha
npucyTcTsne 18 BMAOB NapasnTos.

o CocTosfiHME VHTPOAYUMPOBAHHOW ramby3umu
TaKXKe XOpOoLWOo cHanaHCMPOBAHO, YTO MOXET
OblTb KOHKYPEHTHbIM MPeuMyLLecTBOM AfiA
3TOr0 BMAa MO CPABHEHMWIO C SHAEMUYHBIM
adaHuycom.

WnbxaH AnNTbIHOK (TexHMYecKnin yHUBEpcUTeT
KapapeHuns, dakynbteT Mopckux Hayk, CiopmeHe)
npeacTasun Lenesoe nccnegosaHve «<MpngosupycHasa
6onesHb 6Gonblepororo oKyHsa (MBBO)». K uncny
OCHOBHbIX, OTMEUYEHHbIX B Mpe3eHTauuy MOMEHTOB,
OTHOCATCS:

+  BosbyanTenem NPUZOBUNPYCHOW 60ne3Hm
6onblepotoro okyHa (MBBO - LMBV) sBnsetcs




BMPYC, MOpaXawowmnin  OGONbLIEPOTOro  OKYHA
(Micropterus salmoides). Pbibbl, 3a6oneswune VIBBO,
TEpAIT KOOPAUHaALMIO, UX MyaBaTesibHble My3blpu
onyxaloT 1 NprobpeTalT KpacHOBAaTbIN OTTEHOK,
pbiObl BCM/bIBAIOT K NOBEPXHOCTU. C KANHUYECKOW
TOUKM  3peHua,  MHOULMPOBAHHBIA  BUPYCOM
60nbLIEPOTbIN OKYHb 4YacTO OCTAéTCA 3[0POBbIM.
BriepBble faHHbIN BUPYC Obin BbIABEH B KayecTBe
naToreHa npwv rnbéenu pol6 B BogoxpaHunmuie CaHTu-
Kynep, OxHaa KaponuHa, B 1995 r. MNatoreHHOCTb
BMpYyCa 6bina noaTBepKAeHa. CornacHo
MosneKkynapHomMmy aHanmsy, VIBBO popcteeHeH asym
OpyrvM upuposupycam — Bupycy rynnu (Bl u
BMpYyCy pblbbl-xupypra (BPX), HO oH He poacTBeHeH
Bupycy narywku 3 (Grizzle et al., 2002).

MBBO oTHOCMTCA K CemMencTBy WPUAOBUPYCOB
(Iridoviridae). Bupyc WMeeT KKOCasapuyecKyto
dopmy, aByxuenoueunyto JHK, BupycHyto c6opKy B
uuTonasme u 060ouUKy.

Mocne pepkux cnyyaes rmbenu polb 1 cokpalleHus
UMCNEHHOCTN O6OJbLIEPOTOr0 OKYHA U UYEPHOro
Kpannu Pomoxis nigromaculatus B o03epe Bewp,
®nopuaa, B 1991 . 13 60onblUEPOTOro OKYHA Obin
BblaeneH upuposmpyc. osxe 3TOT MPUAOBMPYC
6b11 06HAPYXEH Y KNUHUYECK HOPMasbHbIX 0cobel
60nbLIepOTOro OKyHA U3 o3epa Belp, a Takxke u3
o3epa Xonnu — Tak Ha3blBaemas «4ncTas cpefa 6es
ncrtopun rmbenm poib» (Grizzle et al., 2002).

CpaBHeHMe 3Tux ABYyX 06pasuLoB MpUAOBUPYCa,
OCHOBAHHOE Ha CEKBEHMPOBAHMM  OCHOBHOIO
KancugHoro 6enka u pesynbtatax MAP®, nokasano,
4TO 3TO 0Opa3Lbl OAHOrO 1 TOrO Xe BMpYCa.

O6HapyxeHune VIBBO B o3epe Beip, wrtat Onopuga,
[0 ero BbigeneHna B sogoxpaHunuwe CaHtu-Kynep
MMesNo BaXkKHOe 3HauYeHune AN1A onpefeneHns Bupyca.
bbino BbickazaHo npegnonoxeHue, uto NBBO, BPX
n Bl npepctaBnsioT cobON pas3fivyHble M30MATbI
WA WTaMMbl HOBOTFO BMA paHaBMpyca, KOTOPbIN
6bl1 Ha3BaH paHaBupycom CaHTu-Kynep (Mao et al.,
1999).

OTOT TepMMH Oblnl HaBeAH TeHAEHUMeN Ha3blBaTb
MUPUZOBMPYCbl B YecCTb «reorpadpryeckoro mecrta»
nepeoro BblgeneHua ux mnsonsata (Williams, 1996).
OpHako, NoCKosNbKy BUPYC Obin naeHTUdULMPOBaH
paHee B Apyrom BOLOEMe, pesynbTaTbl
NCCNeafoBaHUsA  MO3BOMAIOT  MPEAMNONIOXKUTb, UTO
0603HaueHue Bupyca, gaHHoe Mao n ap. (Mao et al.
1999) Henpuemnemo. Bonpoc o Tom, ABnATCA nn
B n BPX paHaBrpycamu, Takxe ABNAETCA CNOPHbIM
(Hyatt et al., 2000).

Mcnonb3oBaHMe MeTOAOB aHanmsa KJEeTOYHOM
KynbTypbl MNokasbiBaeT, 4To YyposHu VIBBO v,
Kazanocb Obl, 340POBbIX pPbIO uyacto 6GAU3KK
K npegeny o6HapyXeHMAa 3Tux MeTofoB. B
pe3ynbraTe y HEKOTOpbIX pbld C oTpuuaTenbHbIM
pesynbtatom Tecta Ha VIBBO ypoBeHb BuMpyca
HXKe nopora obHapyxeHua. [Jo 2001 r. meTop
nonumepasHoi uenHon peakumu (MLP) 6bin meHee
YYBCTBUTENbHbIM, YeM aHaNIN3 KNETOUHbIX KYNbTyp, U
He ABNANCA ceneKkTuUBHbIM B oTHoweHun MIBBO. na
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peLleHns 3Tux npobnem TexHNYeCKnii yHUBEpCUTET
KapapeHus pazpabotan ML P-aHanus, cneunduryHbii
ona VIBBO.

Wcnonb3oBaHne metoga [P, onmcaHHoro B
YKa3aHHOW Bbille paboTe, MOBbILAET BO3MOXKHOCTb
BbiABNeHna VIBBO y pbl6 C  CyOKnIMHMYECKoW
(HesaBHOI) WHdeKuMen. M3-3a BBICOKUX TUTPOB,
HabsiloaaeMblx y KIMUHNYECKN 60JbHbIX
60/1bLLIEPOTLIX OKYHEN, BbISIBIIEHNE HU3KUX YPOBHEN
Bupyca metogom [IUP He npwuHuunuanbHO anA
JNarHoCTUKN 3abonesaHus, Bbi3BaHHOro WBBO.
Husknin npenen obHapyxeHusa metoga MLP moxet
cTaTb NpeAgMeToM 03abouYeHHOCTW, ecnn He 6yayT
NPUMEHEHbl COOTBETCTBYIOLUME MepPbl  3aLUThI,
TaKue KaK yrnoMaHyTble B MpeablayLmx npoueaypax,
yTOObI N36€eXKaTb 3arpsi3HeHNUs Npobbl (Grizzle et al.,
2003).

B nocnegHem poknage «Tepanvm n ncnojsib3oBaHune

BeTepuHapHbIX
npencrtaBjieHHOM

npenapaTtoe B
Cnbenb

aKBaKynbType»,
O3eceH Yonak

(Crambynbckuin yHuBepcuteT, GpakynbTeT BOAHbIX HayK),
6blna faHa noapo6bHaa MHOPMaLMA O METOAAX IeYeHUs,
cnocobax BBeAeHMA MNpenapaToB, aHTUOMOTUKaxX W
APYrUX  Pas3fiNYHbIX TepaneBTUYECKUX CPeacTBax W
npenapartax, UCNonb3yemblX B akBakynbType. K uucny
OCHOBHbIX, OTMEUYEHHbIX B Mpe3eHTaun MOMEHTOB,
OTHOCATCS:

MpropuTeT [JOMXKEH OTAABATbCA JIEUEHUIO, a He
NPUMEHEHNIO CaHWUTapPHO-KapaHTWHHBIX Mep. B
CcekTope aKBaKyNlbTypbl UCMOJb3YOTCA pasfinyHble
dapmaueBTMUYeCKMe MpenapaTtbl U XUMUKATbI
(ynobpeHus, Ae3nHonumpytowmne CpepncTBa,
MHCEKTULMABl U T. A.). BaxHo oTcnexuBaTth KX
BO34eNCTBME Ha BblpallyvBaemMble B aKBaKysbType
BOLHble OpraHW3Mbl, OKpyXalwlyl cpegy WU
noTpebuTenen; 3T0 HeoOXOAVMMO MNPOBOAWUTL HA
OCHOBAHUN COOTBETCTBYIOLLEN HOPMATUBHON 6a3bl.

Ncnonb3yemble MeTofbl BBeAEHVSA NeKapCTBEHHbIX
npenapaToB: BOAHble Mpoueaypbl (MorpyKeHvie
U OKYHaHVe, NPoMbIBaHMeE, 06paboTka BaHHamM,
obpaboTka BogoOW), npenapathl C KOPMOM,
NHBEKLMUN 1 MECTHOE NPUMeHeHMe. B npeseHTauumn

06CY>KAANNCb  HI0AHCHI  MPUMEHEHUs  KaXZoro
MeTofa, X NperMyLLecTBa U HeLOCTaTKN.

XoTa 6ONbLINHCTBO NpPOAyKTOB vmMeroT
NPOAOIIKUTENBHYIO NCTOpUto 6e3onacHoro

MCMOMb30BaHUA B MUWLEBOM MPOMbILAEHHOCTY,
HEKOTOpble COeANHEHNA, B TOM YMCTE UCTONb3yeMble
B KauecTBe NIeKapCTB MeCcTUumabl Y aHTUOVOTUKM,
NoTeHUMaNbHO MOryT OblTb TOKCMYHBIMU NM6O
CNOCOBHBIMM K BUOAKKYMYNALMM UAW 1 TO, Y APYTOe.
C6poc 3arpA3HEHHON BOAbI MOXET HaHeCTU yuiep6
3KOCUCTEME, B TO BPEMA KaK ApYrue BellecTsa MoryT
MCMOPTUTb PbIBY M MACO MOJUTIOCKOB, MOABepras
pucky notpebutenen 3Tux npopyktos (Boyd and
Schmittou, 1999).

KpaliHe Ba)KHO BbI6paTb NOAXOAAWNA MeToA
BBeAEHNA JIEKapCTB, MNPUHMMaA BO BHUMaHue
CBA3aHHbIE C 3TMM 3KONOrMYecKne, SKOHOMMYecKe
N NoTPebuTenbCKue NocseacTBUS.
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BO3HMKHOBEHME YCTOMYMBOCTA K aHTMOMOTMKaMm
B CEKTOpPEe aKBaKy/bTypbl CBA3aHO C LUNPOKUM
MCnonb30BaHMeM Takunx npenapatos. Heobxoanmbl
[OMNoMHUTENbHbIE NCCIIefOBaHUA AN1A onpefeneHns
BO3AENCTBMA NPOTUBOMUKPOOHbBIX MpenapaToB Ha
CUCTeMbl aKBaKy/bTYPbl 1 OKPYKatoLLyto cpefy.

Mocne neueHuna pblby cnepyeT cofepaTb B Npyaax
WA Cajkax B TeyeHme BCEro YCTAaHOBJIEHHOIO
nepuoga  AeNCTBMA  OCTAaTOYHbIX  KONMYeCTB
npenapartos. [opur3oHTanbHbIN nepeHoc
PE3UCTEHTHOTO reHa OblT  MPOAEMOHCTPUPOBAH
Ha npumepe 6GakTepuini B BOAE U OTIOXKEHUAX
CUCTEMbl  BbIPALLMBAHNA, XOTA  BO3MOXHOCTb
nepefayn pe3nCTEHTHOCTN TOXEe He UCKNoYaeTcA.
Wcnonb3oBaHne aHTUOMOTMKOB B aKBaKysbType
OrpaHuyeHo B page CTPaH.

Kaxpgana cTpaHa [oOMmKHa COCTaBUTb MNepeyeHb
NEKapCTBEHHbIX  MpernapaTtoB M XMMUKATOB,
OLOOPEHHbIX /1A NCMONb30BaHNA B aKBAKYJbType.
MepeuHn JOMKHbI TakXKe BKOUYaTb MHPOpMaLKio
O peructpauuv npenapata u MoKasaHMAX K
NpYMeHeHNo, Cnocobax ero MNPUMEHEHUA 1
nepvioge BblBOLA M3 opraHu3ma. MpoussoguTtenen
NpenapaToB HY>KHO TakXe 06s3aTb M3roTaBivBaTb
STUKETKM C NOJPOOHBIM OMNMCaHNEM XUMWUYECKOTO
COCTaBa VX  MNPOAYKTOB,  3aKOHHOCTU  UX
WCMONb30BaHWA U METOLOB  MpPUMEHeHNs,
NPOTVBOMOKAa3aHNi, a TakKe PUCKOB, KOTOPbIe OHM
MOTYT MpeLCTaBNATb ANA OKpYXKatolen cpeppl.
B aKkBaKynbType npenapaTtbl BBOAST B OCHOBHOM
UeTbIpPbMA PasANUYHbIMU CMOCObamMu:

o BogHble npoueaypol

o Kopmosble npenapartbl
o VHbekuuu, a Takxke

o MecTHOe npuMeHeHNe.

AHTMOVOTMKM  ©  gpyrve  papmaleBTMYeCcKne
npenapaTbl NCNOMb3YIOTCA ANA NeyeHns 6onesHen
pblb6 M OPYrMx BOAHbIX >KMBOTHbIX, a YOOOpPeHNs,
N3BEeCTKOBble  MaTepuanbl, Ae3nHduumpyowme
CpeacTBa, OKUCIINTENN, KOAryAHTbI, UHCEKTLNADI,
apcopO6eHTbl Y MUHeparbl NCMOJb3YIOTCA B CUCTEMAX
akBakynbTypbl (Boyd and Schmittou, 1999).

MpuHUWN AeincTBMA aHTUOMOTUKOB 3aKJOYAEeTCA B

TOM, YTO OHW pa3faraloT KNeTKN MUKPOOpraHv3ma
Pa3MYHbIMK CMocob6amu, He MPUYMHAA MPU 3TOM
Bpeda xo3auHy. Hanpumep, cynbpaHunammngbl
NPenATCTBYIOT  MPOMEXYTOYHOMY  MeTabonm3my
bGaKTepuanbHbIX KNETOK, TOrAa Kak TeTPaUUKIIVHDI
BAVUAIOT Ha CUHTe3 6enka B GaKTepuanbHbIX
pubocomax. OHM  AENCTBYIOT  K36MpaTesibHO,
MOCKOMbKY He OKa3blBaloT COOTBETCTBYIOLLErO
BO3JENCTBUA Ha KNeTKM Xo3AuHa. B neuyeHnn
NCronb30Banncb cnegyloune OCHOBHble
AHTUOMOTUKK: CynbbaHUIaMmAbl, TETPALMKIUHDI,
NeHNLWANVH " MaKponuapl. CoyveTaHue
AHTUOMOTUKOB [/l CO3AaHMA LWMPOKOro CreKkTpa
aencreuns Ha3blBaeTcA KOMOWHUPOBaHHbIM
npYMeHeHemM aHTUOMOTIKOB. [pr 0OAHOBPEMEHHOM
NpYMeHeHN ABYX aHTUOAKTeprabHbIX NpenapaToB
OHM  OObIYHO  OKa3blBAT  CUHepreTMyeckoe
WAN  aHTaroHMCTUYeckoe pencrteme. B cnyuae
KOMOWHALUA  aHTUOMOTUKOB OCHOBHOW  LIeNbio
ABNAeTCA ObicTpoe N 3PPEKTMBHOE YHUUTOXKEHUE
MaTOreHHbIX MUKPOOOB 33 CUET [OCTUXKEHUA
cuHepreTnyeckoro sddekra. Mpu MCNonb3oBaHUM
npenapatoB Aaa pbl6 HeobxoAMMO YyuuTbIBaTb
cnegyowme MOMEHTbI:

o Pblbbl MOMKMNOTEPMHBI, UYTO O3HAYaeT, 4To
OHU MeTaboNU3NPYIT CUCTEMHbIE JieKapCTBa
MeaJIEHHEee, UEM Ha3eMHbIe XKNBOTHbIE.

o XuMmnueckme  TepaneBTUYECKME  CPeACTBa,
ncnosb3yemble AnA BHelWHel 06paboTKu, MoryT
MOBAMATb Ha [OCTYNHOCTb PACTBOPEHHOrO
Kncnopopna ana pblo.

o MuHorune XUMmnyeckme TepaneBTn4YeCKmne
cpeactea noTteHUManbHO oOnacHbl AnA pbl6
n MerT OrpaHI/IHEHHbIVI TepaHEBTVI‘-IECKI/IVI
Anvana3oH.

o MHorue XUMUYECKNE TepaneBTUYeCKne
CcpeacTBa BbI3bIBAlOT HapyLleHue
bYHKUMOHMPOBAHMA G1ONTOrMYecknx GusTPoOB
B PELMPKYIALMOHHBIX CUCTEMAX.

o [lepepn neueHuem pbiOy cnegyet He KOPMUTb B
TeyeHue He meHee 24 4acos.
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OCHOBHble BbIBOAbI MO UTOram nposeaeHnAa ceMmnHapa:

MHpeKUuMOoHHble 3aboneBaHWsi BOAHBIX MMBOTHBIX
NPeACTaBAAT CepbE3Hyl0 Mpobniemy AN cekTopa
aKBaKynbTypbl M BCE yvalle PerucTprpyoTcs
B MociefHWe  AecATWNeTWs,  npuBofA K
3HaUMTENIbHOMY 5KOHOMUYECKOMY ylepb6y.
BonesHn BOAHbBIX *KUBOTHBIX B OCHOBHOM BbI3BaHbl
MAOXMM  YrpaBfeHWEM  300POBbEM  BOAHbBIX
KMBOTHbIX, HEKAUYeCTBEHHOW MNPOW3BOACTBEHHOM
NpakTMKOM  pblGOBOACTBA M yXyALIEHWEM
COCTOAIHVSL OKPYXKaloLen Cpefdpl, 4To MNPUBOAUT
K CTPeCcCMpOBaHUIO KYNbTVBMPYEMbIX MUBOTHbIX.
Hapnexallan npakTuka pblGOBOLCTBA, YNpaBieHne
cTpeccamy, BO3HUKAKOWMMK Y  BblpalyBaeMbIX
B WCKYCCTBEHHBIX YCIOBMAX Pbl6, U YUYET AaHHBIX
MMEIOT pelualollee 3HaueHUe AN obLlero ycrnexa
YNpaBneHWs 340POBbEM BOLHbIX >KMBOTHbIX, a
TakXKe NPoGUNAKTUKM U KOHTpOns 3aboneBaHuin y
3TUX KMNBOTHbIX.

Heb6onbLive pbi6oBOAHbIE XO3ACTBA, CYAA MO BCEMY,
6oree nofBepPKeHbl PUCKY 3a60/1eBaHNI, yUNTbIBASA,
UTO COTPYAHUKYM TaKUX XO3AWNCTB, Kak MPaBuso, He
3HAKOT O CBOEW POJIN, KOTOPYIO OHU MOTYT 1 AOSIXKHbI
Urpatb B NPOdUNAKTUKE, KOHTPOSE U NCKOPEHEHN
3a60neBaHN BOOHbIX XMBOTHbIX. Eciv 605e3Hb He
[NarHOCTUPOBATb 1 He NeUNTb, TO CBA3AHHbIE C 3TUM
SKOHOMMYECKMe 3aTpaTbl M GUHAHCOBblE MOTEpPW
MOTYT 6bITb 3HAUNTESIbHBIMM.

Takum  06pa3oM, HeobXoAVMM  KOMIJIEKCHbIN
noaxop Ana obecneyeHna 6onee 3¢PEKTMBHOrO
yrpaBfeHUa 340POBbEM BOLHbIX >KUBOTHbIX, WX
6narononyysemM 1 MPOU3BOACTBOM NPOAYKUWUM B
aKBaKy/nbType. BaHbiM TpeboBaHMeM sBAAETCS
TakKe CoOnofeHNe MeXOYHApOAHbIX MpaBun
ctaHpaptos ®AO, BO3 n BO3X.

HecmoTps Ha To, uTo 3aboneBaHus pbi6 ABNAIOTCS
LeHTpasnbHOM npobnemoli B pbibOBOACTBE, 3T
3aboneBaHnA M 60pbba C HUMWK, Kak MpaBuo,
HEeJOCTaTOYHO  XOPOLWO  [AOKYMEHTMpYTCA B
pervoHe LeHTtpanbHon A3nm n KaBkasa. ostomy
ANA YNyJylleHWs  ynpaeneHus  3JOPOBbeM U
6narononyyvem BOAHbIX >KUBOTHbIX B PervioHe
HEOOXOAMMO  YKPEemnnAaTb  UHCTUTYUMOHANbHblE
BO3MOXHOCTY B 4acTV JUArHOCTVMKU U NeyeHus
3aboneBaHni, OCYLIECTBNEHUA 3NMAHAA30pa W
BeleHUsA OTYETHOCTY O 3a60NIEBAHUAX, MOANEXKALLMX
perncTpaumm no TpebosaHuio BO3XK.

HonmxHoe BH/MaHVe cnepyet yaenuTb
CTpaTernyeckomy pervoHanbHoOMy noaxoqy,
O3BYYEHHOMY B 2014 r. TexHnyecknm
KOHCYNbTaTMBHbIM  KOMUTETOM  PervioHanbHoW
KOMWCCUM MO PbIGONOBCTBY U aKBaKysbType B
UeHTpanbHo A3mm n Ha KaBkasze (KAKOuw -
CACFish): «B cucteme ynpaBneHua 300pOBbeM
BOZHbIX KUBOTHbIX B PerrMoHe HeobxoanmMo HavaTb
nepexof OT KOHCEPBAaTUBHOIO MOAX0Aa K JIeUeHUio
3aboneBaHnli — K MNPOaKTVBHOMY, OCHOBaHHOMY
Ha OLUEHKe pPUCKOB, MNPEBEHTUBHOMY MOAXoay.
YnpaBneHne 300pPOBbeM  BOAHbLIX  >KUBOTHbIX,
npegoTBpalleHe BCrbllleK 3aboneBaHnii BOOHbIX
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XMBOTHbIX, @ TaKXe KOHTPOJIb W MOHUTOPWHT
TOPrOBNN >KMBOW pPblbON U MOMIIOCKaMU 1
npoayKTamu nx nepepaboTkn — 3TO permoHasnbHble
3afaun 6oNbLION BaXXHOCTU. M03TOMY HEO6XOAMMO
pa3pabotatb 6onee  3pdekTUBHbIE  Mpasuna
W HOPMbl B KOHTEKCTE YMpaBneHWA pPblbHbIM

XO3ANCTBOM, CBA3aHHbIM C TOprosaen». Oxknaaercsa,
YTo BCe COOTBETCTBYWOLME WFPOKM CeKTopa
6yoyT y4yacTBOBaTb B COBMECTHOWN pa3paboTtke
[eNCTBEHHbIX CUCTEM YNPaBeHMA 30POBbEM Pbli6
1 NnaHoB/mep 61uobe3onacHoOCTH.
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MpunoxeHne 1

NMporpamma cemnHapa

MoHegenbHMK, 20 aekabps 2021 roga * O6pamume 8HUMAHUE, YMO 8pems
8 pacnucaHuu coomgemcmayem gpemeHu AHkapel (GMT+3)

Modepamop: Xatioap Qepcoli, cmapwuli compyOHUK no peibososcmay u aksakynemype, DAO

OTKpbITNE ceMMHapa

09.00-09.15

Perncrpauuna

09:15-09.30

an/IBETCTBeHHoe CJ1I0BO M Uenn ceMnHapa
DOAO/LJeHmpaneHsili coro3 npouzsooumernel akgakynemypei Typyuu (SUYMERBIR)

Ceccus 1: YnpasneHue 300p08beM 800HbIX XKUBOMHbIX

09:30-10:30 | BBepeHue B ynpaBneHve 340p0oBbeM BOAHbIX }KUBOTHbIX
n 6no6es3onacHOCTb B aKkBaKynbType
Xaioap ®epcod, cmapwuli compydHUK no peibososcmay u aksakynemype, DAO
10:30-11:30 | Hagnexawyme npakTUKN ynpaBieHusa 340poBbeM pbib B akBaKynbType
Tamep [lemupkaH, uHxxeHep-psi60800, Myana, Typyus
11:30-11:45 | MMepepbiB
11:45-12:30 | MeTogabl OTOOPa 1 NOArOTOBKM NPO6 B NONEBbIX
ycnoBuAx (npenapupoBaHme pbi6)
Wnxax AnmelHok, TexHuueckuli yHusepcumem KapaodeHus,
akynbmem mopckux Hayk, CiopmeHe, Typyus
12:30-14:00 | O6ep,
Ceccus 2: [Joknadsl cmpaH-yyacmsuy,
14:00-14:30 | Asep6aing»<aH
14:30-15:00 Ka3axcTaH
15:00-15:30 | Kbiprbi3cTaH
15:30-15.45 lepepeoie
15:45-16:15 | TapgKMKNCTaH
16.15-16.45 | Y36eKucrtaH
16:45-17.00 TemaTuueckoe o6cykpgeHune
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CBOJHBII JOKIATT

BropHuMK, 21 gekabpsa 2021 roga * O6pamume 8HUMAHUE, 4MO
pacnucaHue coomgemcmayem spemeHu AHkapsl (GMT+3)

Moodepamop: Xatioap ®epcou, cmapwuli compyOHUK ho pelbososcmay u akeakynsmype, QAO

Ceccus lll. Abuomuyeckue u HeUH@eKYUOHHble 3a6071e8aHUS; CMPecc U 8aKYUHbI 01 pblb

09:00-09:45 | Crpecc y BOHbIX XNBOTHbIX: GpU3MONOTMYECKIEe peaKL Ha CTPecc
Cubenb O3eceH Yonak, Cmambyneckuli yHugepcumem, ¢hakynemem 800HbIx Hayk, Cmambyn, Typyus

09:45-10:30 | A6uoTnueckne n HemH$peKLMOHHble 3aboneBaHNsA
Xane KopyH, YHusepcumem AkdeHus, hakynemem pwibHo20 x03sticmaa, AHmasnus, Typyus

10:30-11:15 | ImmyHonorua pbi6 n BakuuHbI AN pbl6

Kum TomncoH, 2nagHelili uccnedosamerns, Miccnedosamensckuti uHcmumym MopeoaH,
CoeduHeHHoe Koponescmeo BesiukobpumaHuu u CegepHol MipnaHouu

11:15-11:30 | MNMepepbiB

Ceccus IV. IHpekyuoHHble 3a601e8aHus

11:30-12:30 | PacnpocTpaHéHHble 6aKkTepuanbHble 3ab6oneBaHUA
pbl6, X AMarHocTuka n npodpunakTnka

Mycmadpa Tiope, LlenmpaneHelili HayuyHo-ucciedogamesnnbckull
uHcmumym peibHo20 xo3aticmeaa, Tpab3oH, Typyus

12:30-14:00 Ob6ep

14:00-15:00 | PacnpocTpaHEéHHble rpnbKoBble 3aboneBaHns
pbl6, X AMArHocTMKa n npodpunakTuka

O3Hyp Junep, YHugepcumem npukiaoHeix Hayk, pakyabmem
pbI6HO20 x03alicmea, Vicnapma, Typyus

15:00-15:15 | Mepepbis

15:15-16:00 | PacnpocTpaHEéHHble Napa3nTapHble 3aboneBaHnA
pbl6, X AMArHOCTUKa U NpodunakTuKa
Axmem Osep, CuHonckul yHugepcumem, ¢hakynemem poibHo20 xo3aticmaa, CuHon, Typyusa

16:00-16:45 | TemaTn4eckoe UccnefoBaHne: BO3AENCTBME BO36yanTensa uymbl
pakoB Aphanomyces astaci Ha HekoTopble o3epa Typuyuu

O3Hyp Junep, YHugepcumem npukiaoHeix Hayk, pakysbmem
pbl6HO20 x03alicmea, Vicnapma, Typyus

16:45-17:00 | TemaTn4yeckoe obcyxaeHune




PeryuoHanbHblil CeMIHAP 10 YIPABIEHIUIO
30pOBbEM PBIO 11 O0TIe3HAM PBIO

Cpepa, 22 pekabpa 2021 ropa * Obpamume 8HUMAHUE, YMo pacnucaHue coomsemcmayem spemeHu AHkapel (GMT+3)

Modepamop: Xatioap ®epcoli, cmapwuli compydHUK no peibososcmay u aksakynemype, DAO

Ceccus V. lpodosxeHue

09:00-10:00

PacnpoctpaHéHHbIe BUpPYCHble 3a6oneBaHuA pbib,
MX AVNArHOCTMKa 1 npodunakTnka

WUnexan AnmelHok, TexHudeckul yHusepcumem KapaoeHus,
akynemem mopckux Hayk CiopmeHe, Tpab3oH, Typuus

Ceccus V. Ljenesb

le ucc1e008aHUA

10:00-10:30

JIaKTOKOKKO3: pacnpocTpaHéHHoe 3aboneBaHMe Ha pbl60OBOAHDBIX XO3ANCTBAX,
3aHMMaLWMXCA pa3BeaeHnem pagyxHon ¢openu (Oncorhynchus mykiss)
Xane KopyH, YHusepcumem AkdeHus, hakynemem pwibHo20 x03:aticmea, AHmanus, Typyus

10:30-11:00

U,GHEBOG nccnepgoBaHme: oueHKa 34opoBbA OAHOIo
HAEMWNYHOIro n ogHoro MHBasmMBHOrNro Bnga pbl6
Axmem Osep, CuHonckul yHugepcumem, ¢hakynemem poibHo20 xo3aticmaa, CuHon, Typyusa

11:00-11:15

MNMepepbiB

11:15-11:45

LieneBoe nccnegoBaHme: upnaoBupycHas 6onesHb
6onblepoToro okyHsa (MBEO)

WnexaH AnmelHok, TexHuyeckuli yHusepcumem KapaoeHus,
akynbmem mopckux Hayk CiopmeHe, Tpab3oH, Typyus

11:45-12:15

Tepanua u ucnonb3oBaHne BeTepUHapPHbIX NpenapaToB B akBaKynbType
Cubesnb O3eceH Yonak, Cmambynbckuli yHusepcumem, (hakysibmem 800HbIx Hayk, Cmambys, Typyus

12:15-12:30

TemaTnueckoe obcyxaeHue

3aKpb/mue CcemMmuH

apa

12:30-12:45 3aknounTtenbHble 3ameyaHusa

DOAO/LeHmparnbHsili coto3 npouzsodumernel akeakynsmypsi Typyuu (SUYMERBIR)
12:45-14:00 O6ep
14.00-17.00 | MocewweHne nabopaTopmn 1 TeXHNYECKanA Noe3aKa
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PeryuoHanbHblil CeMIHAP 10 YIPABIEHIUIO
30pOBbEM PBIO 11 O0TIe3HAM PBIO

MpunoxeHne 2

Cnncok yyacTHMKOB ceMMHapa

A3EPBANAXAH

MexmaHn AxyHpoB

OwvpekTop, LleHTp nccneposaHuin ropecypcos, MnuHmucTepcTeo
3KOMOrnu 1 NPUPOAHbIX pecypcos, AsepbangxaH

Anbwag Axmepnos

OupekTtop, 000 «Xunnu-banur», AzepbangxaH

AnbHapa kadapoBa

3asegywnin, OTAEN HayYHO-TEXHNYECKOW NOAAEPXKKN
akBaKynbTypbl, LleHTp nccnepgosaHuin 6nopecypcos, MnHucTepcTeo
3KOMOrnv 1 NPUPOAHbIX pecypcos, AsepbangxaH

KA3AXCTAH

Acxat XKyb6aeB

[MaBHbI 3KCMepT, [lenapTaMeHT BOCMPOU3BOACTBA PbIOHbIX
pecypCcoB 1 akBaKyNbTypbl KOMUTET Mo pbi60N0BCTBY, MMHUCTEPCTBO
3KOMOrUH, reoNiornn U NPUpPOAHbIX pecypcos, KasaxcTaH

Unba MepBepoB

Coyupegutensb, Begywmin meHegxep, TOO «fpaHg OWLL», KazaxctaH

KbIPrbl3CTAH

NweH6ek AnbikeeB

3asepytownii, Kapenpa TexHonormm nponsBogCTBa NPoayKLmMM
»unsoTHosoacTea UM. M.H. Jlywnxuna, Kbiprbi3ckoro HaLMoHanbHOro
arpapHoro yHuBepcuteta umeHun K.M. CkpabuHa, KbiprbiactaH

Bypynkan OcokeeBa

3asepyowmin, OTgen BUPYConormm n MONeKynAapHON AnarHoCTuKy, flocygapcTBeHHbIN
LEHTP BETePUHaPHOM ANArHOCTUKM N SKCNepTu3bl, KbiprbisctaH

Bektyp Myp3a6ek

OupekTop, LieHTp no perncrpaumm n ceptudrikaumm BeTepuHapHbIX
NeKapCTBEHHbIX CPefCTB, KOPMOB 1 KOPMOBbIX J06aBOK, Kbiprbi3cTaH

Hypsamar
Axknapanbi Yyny

MmaBHbIN cneunanuct, OTaen BogHoW cepTudrKauum 1
Pbl6OX03ANCTBEHHOIO pPerucTpa JlenapTaMeHT pbi6oNOBCTBA,
MwHnCcTepCTBO CenbCKoro Xx03amncTea, Keiprbi3cTaH

TAOXKUKNCTAH

Wounpa
A6gynmapxugoBa

PykoBogutenb, [JnarHoCTUYeCKNiA LEHTP NPOLOBOJIbCTBEHHOWN 6€30MacHOCTH
lopHObagaxwaHCKOM aBTOHOMHOW 06nactu, TagKMKNCTaH

AnunpxxoH Papgxxa6os

OunpekTop, OO0 «AqvaPors», TagKunkmctaH
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Mecum AcnaHorny

TYPUUA

WHxeHep, MaBHOe ynpaBneHve no pbIOHOMY XO3AMCTBY 1 aKBaKyJbType,
MwHWCTEePCTBO CeNbCKOro 1 eCHOro X03ANCTBa, Typuua

Hypwm Yenuk

VHxeHep, MaBHOe ynpasneHvie No pbIGHOMY X03ANCTBY 1 aKBaKybType,
MUHUCTEPCTBO CENBCKOTO 1 IECHOTO, X03AMCTBa, TypLus

Axmet MedyT

Cpepn3eMHOMOPCKWI HayYHO-UCCNef0BaTENbCKAA NMPON3BOACTBEHHO-
yueOHbIN MHCTUTYT pblGHOTO X03s1cTBa (MEDFRI), Typuwnsa

PamasaH Ynypar

Cper3eMHOMOPCKMIA HayYHO-MCCeoBaTeNbCKUIA NPOV3BOACTBEHHO-
YyUYe6HbIN MHCTUTYT pbl6HOrO Xx03arncTBa (MEDFRI), Typuwna

CepkaH JpKaH

Cpepn3eMHOMOPCKWI HayYHO-UCCNef0BaTENbCKNA NMPON3BOACTBEHHO-
yUueOHbIN MHCTUTYT pblGHOTO X03s1cTBa (MEDFRI), Typunsa

CyneiimaeH O3TIOpK

Cpen3eMHOMOPCKMIA HayYHO-MCCeoBaTeNbCKUA NPOV3BOACTBEHHO-
YyUYeO6HbIN MHCTUTYT pbl6HOrO X03ancTBa (MEDFRI), Typuwna

Yéyk Orys

Cpepn3eMHOMOPCKMI HayYHO-UCCNef0BaTENbCKAA NPON3BOACTBEHHO-
yUeOHBbIN MHCTUTYT pbIGHOrO X03s1cTBa (MEDFRI), Typuna

TYPKMEHUCTAH
Cyneiman Coto3 NPOMBILNEHHMKOB U NpeanpeHumaTenei, TypKMeHnCTaH
Mepetrenbaues P PEAnp YP
Makcar OBe3oB MuHuCcTepCcTBO GUHAHCOB 1 SKOHOMMKM, TYPKMEHMCTaH

A6gynna Kyp6aHoB

Y3BEKUCTAH

OupekTop, HAW pblbHOrO X03A1ACTBa 1 aKBaKyNbTypbl, Y30eKncTaH

®axpuganxd CapumMmcakos

[naBa genapTaMeHTa NPOrHO3MpPOBaHMA, aHan3a U MOHUTOPUHIa bonesHel
YKUBOTHbIX, OXPaHbl 340P0BbA XMUBOTHbIX, [OCYAaPCTBEHHbIN KOMUTET
BETepPMHaPUM N Pa3BUTMA KMBOTHOBOACTBA, Y36eKncTaH

LEHTPAJIbHbIA COO3 NPOU3BOAUTENENA AKBAKYNbTYPbl (SUYMERBIR)

OcmaH Mapnak

MNpepcepatens, LleHTpanbHbIN COI03 Npomn3BoanTenen akBakynbTypbl, Typumm

byket AsbigKuorny
AnTbiHTaLWW

WNHxeHep-pbiboBog, LieHTpanbHbIN CO03 Npou3BoguTeneil akBakynbTypsbl, Typums

AcnuxaH bekTaw

LleHTpanbHbIl CO03 NPOU3BOANTENEN aKBaKYNbTYpbl, Typuma

Xanpap ®epcoin

®AO

Crapumii COTPYyAHMK MO pbi6ONOBCTBY U akBaKynbType, PermoHanbHoe
npegctasutenbctso ®AO B EBpone n LleHTpanbHom Asnn

®eppaxu Capauorny

Cneumanuct no pbiboIOBCTBY U aKBaKyNbType (MpefoCcTaBneHHbIN
NpaBUTENbCTBOM COTPYAHUK), CybpervoHanbHoe NpeacTaBUTeNbCTBO
B cTpaHax LleHTpanbHoi Asun (DAOCEK)




PeryuoHanbHblil CeMIHAP 10 YIPABIEHIUIO
30pOBbEM PBIO 11 O0TIe3HAM PBIO

[MpunoxxeHne 3

OOKIAOUUKIA

Axmet O3ep — WTaTHbIN Npodeccop 1 3aBegyownii Kabenpon 6onesHel pbld GpakynbTeTa pbIGHOrO X03ANCTBA Y BOAHbIX
Hayk CnHonckoro yHusepcuteta, CuHon, Typuma. OkoHumn YHusepcutetr OHgoKy3 Mainc B Typuuu, nonyymB cTeneHb
6aKanaBpa HayK B 0651aCcTy pbIOHOIO X03AMCTBA. TakXKe Nonyynn cTeneHb MarucTpa HayK B TOM Xe YH/BepCUTeTe, a 3aTem
cTeneHb fokTopa ¢punocodumm B obnact napasutonorum poid B IHCTUTYTe akBaKybTypbl YHUBepcuteta CTUPANHIA,
LWotnaHaus. AsnseTtca aBTopom 6onee 70 cTaTeil B MeXAYHAPOAHbIX XypHanax. [peactaBun Ha HaUWOHANbHbIX U
MEXIYHapOAHbIX CMMMO3MyMax M KOHrpeccax 6onee cTa npeseHTauuil Mo pesynbTaTam cBoel paboTbl B obnactu
300pOBbA PbIo.
e

H. O3eceH Yonak — apbloHKT-Npodeccop dakynbreTa BoAHbIX Hayk Crambynbckoro yHuBepcuteTa. OKoHumna
CrambynbcKkmin yHnBepcuteT B TypLmmy co cTeneHbto 6akanaepa B 0611acTyi pbIGHOro X03AMCTBa. Takke nonyuunna cteneHb
mMarucTpa u floktopa éunocodun no 3aboneBaHUAM pbid B TOM e yHMBepcuTeTe. OnybnKoBana HeCKONIbKO AeCATKOB
cTaTel B MeXAyHapOaHbIX XypHanax. [lpeacTaBrna Ha HaLMOHaNbHbIX U MeXAYHapOLHbIX CUMNO3MYyMaX Y KOHrpeccax
60nbLLIOE KONNYECTBO Npe3eHTaL Wi No pe3ynbTaTtam CBoel paboTbl B 0611acTh 300P0BbsA PbI6.

MUnbxaH AnTbIHOK — npodeccop dakynbreTa MOPCKMX Hayk TexHuuyeckoro yHuBepcuteTa KapageHus, CiopmeHe.
OkoHunn YHusepcuteT AHKapbl B Typumm co cTeneHblo 6akanaBpa Hayk B 06n1acTi pbIGHOro Xo3AaricTBa. Takxke nonyuun
CTeneHb MarncTpa B 06nacTy pblbHOro X03AMCTBa M BOAHbIX HayK B YHuBepcuTeTe Gnopuabl, CLUA, n gokTopa drnocodum
B 0bnacTn pblIOHOro x03ANCTBa U akBaKynbTypbl B ObepHckom yHuBepcuTeTe, CLUA. Takxe nonyuun ABe JOKTOpPCKMe
cteneHn B CenbCKOXO3ANCTBEHHOM Konnepyke OBGepHCKOro yHuBepcuteTa n B IHCTUTYTe BeTeprHapHON MeaWLMHbI
YHuBepcuteTa wrata Muccucunu, CLUA. Ony6nvnkoBan 6onbluoe KONMYECTBO CTaTell B MeXAYHapPOAHbIX »ypHanax 1
npeAcTaBu Ha HaLOHabHbIX U MeXAYHapOAHbIX CMMMO3MYyMaXx 1 KOHrpeccax 6onbluoe KonmyecTBo Npe3eHTauumii no
pe3ynbraTam cBoel paboTte B 06n1acTi 300poBbA PblO, reHETUKN 1 BOQHON TOKCUKonoruu. B 2017 r. nonyynn naTeHT Ha
CBOI0 pa3paboTKy «MyTaHTHble BaKLHbI MPOTMB 6aKTepranbHbiX NaTOreHoB Pblb».

’Kane KopyH — wratHbIll npodeccop v aekaH daKynbTeTa pbiGHOrO X03AMCTBa YHMBepcUTeTa AKOEHU3 B AHTanuu.
Monyuuna creneHb 6akanaepa, maructpa U pokTopa ¢unocopnm B CrambynbCcKom yHuBepcuTeTe. Kak OMbITHbIN
nccneposatesib o6nagaeT OOWUPHLIM OMbITOM B 06MAaCTV MHXKEHEPHbIX MPUHLMMOB aKBaKyNbTypbl, PyKOBOACTBA
npoekTamn 1 3pPeKTUBHOro NPYMEHEHNA UCCNeA0BaHUI Ha PbIOOBOAHBIX XO3ANCTBAX Y B MHCTUTYTaxX. Takxke umeeT
onbIT paboTbl ¢ pepmepaMun 1 PyKOBOAUTENAMYU MPOEKTOB Pa3HbIX YPOBHeN, YTO no3BonAeT el bonee 3¢pdeKTMBHO
MCNosb30BaTh AaHHble NCCNEeAOBaHUIA U AOCTUMATb ONTUMAIbHBIX Pe3ysbTaToB B paboTe. ABnAeTCA aBTOPOM 60MbLIOrO
KonmnuyecTBa CTaTell B MeXAYHapPOAHbIX W HaLMOHaNbHbIX M3faHWAX. bbina pykoBoguTenem psaga MNPOEKTOB MO
3aboneBaHNAM BOAHbBIX *KMBOTHbIX, B MEPBYI0 o4epeAb no 6akTepranbHbIM 601e3HAM pbib.

Kum TomncoH — rnaBHbI McCnegoBaTeslb Hay4YHO-UCCIe[oBaTeNbCKOro MHCTUTYTa MopegaHa, rge Bo3srnaenset
nccnefoBaTenbCKyo rpynmny no akBakynbtype. OKoHUMNa ¢ otnmumem YHmsepcutet CTepanHra co cteneHbio 6akanaepa
B 0611acTV Grioxumumu. Takke noslyunna cTeneHb MarmcTpa B 065acTvi UMMyHosoriv B YHuBepcuTeTe AGepanHa 1 CTeneHb
[OKTOopa ¢punocodum B 06nacTvi ummyHosiorum pbib B YHuBepcutete CTupnvHra. ABnaetcs aBTopom 6onee 160 ctaTein B
MEXYHAPOAHbBIX XKypHanax no pe3yjbrataM CBOel paboTbl B 0651aCTy 30pPOBbA pbib.

Mycrada Tiope — agbloHKT-Npodeccop B 0611acTvi BETEPUHAPHOW MUKPOOUONIOrMU 1 PyKOBOAMTENb OTAENa 340P0BbSA
pbI6HOrO X03ANCTBa B LleHTpanbHOM HayuHO-UCCe[0BaTENbCKOM MHCTUTYTE PbIOHOIO X03ANCTBa B Tpab3oHe. Monyunn
cTeneHb 6akanaBpa Ha GpakynbTeTe BeTepuHapHO MeanLmnHbl CTamOynbCKOro yHMBepCrTeTa. TakKe Mosyuus cTeneHb
MarmcTpa Ha ¢akynbreTe TEXHONOrUMU PbIOONIOBCTBA TEXHMUYECKOTO YHUBepcMTeTa KapaieHn3 1 OKTOPCKYH CTeneHb
Ha dakynbreTe pbIOHOrO x03AMCTBa YHMBepcuTeTa ATaTiopka. McnonHan 06a3aHHOCTV pyKoBOAWTENA MPOEKTa U
nccnepoBaTensa B paMKax PasfinyHbIX NPOEKTOB B MHCTUTYTE.

O3Hyp Aunep — npodeccop dakynbTeTa pbiGHOro X03AMCTBa YHMBEPCUTETA NPYKNagHbIX HayK B icnapTte. OkoHuMna
6uonornyecknin dakynbTeT Irefickoro yHMBepcuTeTa Co cTeneHbto 6akanaespa U marmctpa 6uonorun. Takxke nonyumna
cTeneHb JoKTopa ¢unocodpun B 065acti 3aboneBaHuii pblb B YHUBepcuTeTe AKAeHU3. ABNSETCS aBTOPOM AEeCATKOB
cTaTell B MEXOYHAPOAHbBIX KypHanax N HEOAHOKPATHO BbICTYMNasa Ha HaLMOHAbHbIX U MEXAYHaPOAHbIX CMMO3UyMax
N KoHbepeHUMAX C Mpe3eHTauuaMM Mo pe3ysbTaTtaMm CBoel paboTbl B 0611acTy NULLEBbIX NPOAYKTOB, aKBaKybTypbl 1
300pOBbA PbIo.

Tamep [emupkaH - WVHXeHep-pblboBOA. 3aHUMaeTca pa3BefeHnem dopenn Ha COOCTBEHHOM pPblI6OBOAHOM
npeanpuatTun. B 1990 r. nonyunn aunnom nHxeHepa pblGHOro xo3ancTea. B 1997 r. nonyumn cteneHb marmucrpa.
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Arka Plan
Bilgileri

Balik Saghig Yonetimi ve Balik Hastaliklar1 Bolgesel Calistayt

Bulasici hastaliklar, balik yetistiriciliginin etkinligini ve
karliigini sinirlayan kilit sorunlardan biri olarak ortaya
¢ikmistir. Yogun ve yari yodun Uretim yOontemlerinde,
balik ciftlikleri tarafindan dogal balk poptlasyonlarina
aktarilan hastaliklar ve parazitler ile balik sagligi sorunlari
ve enfeksiyonlari yaygindir. Yerel, ulusal, bolgesel ve
kiresel diizeyde, bulasici hastalik salginlari, cesitli ticari
balik turlerinin yetistiriciliginde blyuk ekonomik kayiplara
neden olur. Balik sagligi yonetimi, hastaliklarin énlenmesi
ve canli ve islenmis balik ve balik Grinleri ticaretinin
kontroli ve izlenmesi baslica bolgesel kaygilardir. Bu
durumu ele almak icin Orta Asya ve otesinde ticaret
ile ilgili balkgilk yonetimi cercevesinde daha etkin ve
isletimsel yasalar ve diizenlemeler uygulanmalidir.

Turkiye Su Uriinleri Ureticileri Merkez Birligi (SUYMERBIR)
ortakliginda 20-22 Aralik 2021 tarihlerinde Antalya'da
Balik Saghgi Yonetimi ve Balik Hastaliklari Bolgesel
Calistayi, hibrit bir etkinlik seklinde gerceklestirilmistir.
Etkinlik, FAO-Turkiye Gida ve Tarim Ortaklik Programi
(FTPP 1) kapsaminda gelistirilen ve finanse edilen “Orta
Asya, Azerbaycan ve Turkiye'de Stirdirilebilir Balikgihk ve
Su Uriinleri Yonetimi icin Kapasite Gelistirme (FISHCap)”
projesi kapsaminda 2020 yili icin planlanan faaliyetlerden
biriydi (calistay glindemi icin Ek 1’e bakiniz).

Calistayin  temel amaclari, katihmcilara asagidakiler
hakkinda temel bilgiler saglamaktir: (i) vyetistiriciligi
yapilan baliklarinin yaygin hastaliklari; (ii) bu hastaliklari
teshis etmek icin yontemler ; ve (iii) su hayvanlari saghg
yonetimi. Bulasici balik hastaliklari acisindan ¢alistay, Orta
Asya ve Kafkasya (CAC) bolgesinin 6nemli tatli su baliklari
tlrlerine, yani alabalik, sazan ve kerevitlere odaklanmistir.

Calistaya, timi FISHCap projesinin ortaklari olan
Azerbaycan, Kazakistan, Kirgizistan, Tacikistan, Turkiye,
Tirkmenistan ve Ozbekistan'dan katilimcilar katildi
(katihmci listesi icin bkz. Ek 2).

Uc giinliik calstay, farkli Gniversite ve arastirma
enstitllerinden  egiticiler tarafindan balk saghg
yonetimi ve balik hastaliklari Gzerine verilen teorik
derslerden olusmustur. Uclincli giin ayrica, Antalya
Balikcilik Arastirma, Uretim ve Egitim Enstitiisi’'niin
(AKSAM) Kepez Kampiisi'ne gerceklestirilen teknik gezi
ile katilimcilarin yetistiricilik Gretimi ve saglik yonetimi
uygulamalarini yerinde gézlemlemeleri saglanmistir.

Acilis Konusmalari

Calistay, FAO'nun Kidemli Balikcihk ve Su Urinleri
Sorumlusu ve FISHCap projesinin Bas Teknik Sorumlusu
Haydar Fersoy’'un karsilama ve acihs konusmalaryla
basladl. Fersoy konusmasinda, sucul hayvan saghg
yonetiminin bdlgesel, ulusal ve yerel diizeylerde ele
alinmasi gerektigini ve balik hastaliklarinin dogru ve
zamaninda teshis ve basarili tedavisinin diinyanin tim
bolgelerinde balik yetistiriciliginin basarisinin anahtar
oldugunu vurguladi. Bolgesel calistayin, COVID-19 ile
ilgili seyahat kisitlamalari ve riskleri nedeniyle 2020
yilindaki projenin baslangi¢ tarihinden bu yana fiziksel
olarak gerceklestirilen ilk FISHCap calistayr oldugunu
da sozlerine ekledi. Devaminda Tiirkiye Su Uriinleri
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Ureticileri Merkez Birligi (SUYMERBIR) Baskani Faruk
Coskun katilimcilara tesekkiir ederek verimli ve basarili
bir etkinlik olmasini temenni etti.

OTURUM I. SUCUL HAYVAN SAGLIK YONETIMI

Teknik oturumlarin baskanligini Haydar Fersoy (FAO
Kidemli Balikcilik ve Su Uriinleri Sorumlusu ve FISHCap
projesinin Bas Teknik Sorumlusu) yapmistir. Fersoy,
asagida o6zetlenen sunumlar, vaka calismalari ve Akdeniz
Balikcilik Arastirma, Uretim ve Egitim Enstitiisine
(AKSAM) bir saha ve laboratuvar ziyaretinden

olusan giindem maddeleri dogrultusunda calistayin
amaclarini ve beklenen ciktilarini tanitmistir.

Haydar Fersoy, Sucul hayvan saghgi yonetimine
giris ve su iiriinleri biyogiivenligi ve Tek Saghk
yaklasimi baslikli ilk calistay sunumunu da yapti.

Sunumun ana noktalari asagidaki gibidir:

Balik hastaliklarinin  olusumunu ve gelisimini
etkileyen faktorler genel olarak li¢ kategoriye ayrilr:
konak faktorleri, patojen faktorleri ve cevresel
faktorler.

- Biyoguvenlik, “insan, hayvan ve bitki yasamina
ve saghgina yonelik ilgili riskler ile cevreye iligkin
riskleri analiz etmeye ve ydnetmeye yonelik
politika ve dizenleyici cerceveleri kapsayan bir
dizi stratejik ve entegre yaklasimdan” olusur (FAO,
2020). Entegre sucul hayvan sagligi yonetimi,
biyoglivenlik operasyonlarina risk tabanh bir
yaklasim gerektirir. Risk analizi asagidaki unsurlari
icerir: su Urlnleri yetistiriciliginde tehlike tanimlama,
risk degerlendirmesi, risk yonetimi ve risk iletisimi.
Su Urunleri yetistiriciligindeki temel riskler sunlardir
(Arthur ve digerleri, 2009): patojen/hastalik riskleri,
gida guivenligi ve halk saghgi riskleri, ekolojik (zararl
ve istilaci tdrler) riskler, genetik riskler, cevresel
riskler ve finansal riskler.

«  Hastalikve zararlilarin ortaya gtkmasi ve yayilmasiigin
cesitli yollar vardir. Ornegin: kuluckahanede Uretilen
yavru ve tohum, anag, enfekte balik ve kabuklu
deniz hayvanlarinin transferi ve kontamine Uretim
ekipmani. Kanitlar, énleme temelli bir yaklasimin
tedavi temelli bir yaklasimdan daha etkili oldugunu
goOstermektedir.

Hastaliklar, strdUrilebilir su Grinleri yetistiriciligine
yonelik gida glivenligini, karliligi, gecim kaynaklarini
ve biyolojik cesitliligi  etkileyen en  6nemli
tehditlerden biridir.

«  Sinirasan hastaliklarin yayilmasi, kiiresel su Grtinleri
Uretimi icin 6nemli bir tehdit olusturmaktadir.
Gelecekteki hastalik salginlarini  6nlemek ve
yonetmek icin uluslararasi isbirligi esastir.

« Yeni hastaliklarin ortaya ¢ikmasi ve bilinen
hastaliklarin yayilmasi ile ilgili riskler ve egilimler
artmaktadir. 2000 yilindan bu yana, her (g yilda bir
WOAH', Su Hayvanlari Saghk Kodunda (Su Uriinleri
Kodu) ortalama iki yeni hastalik listelenmistir.

Diinya Hayvan Saghgi Orgiitd, eski adi OIE.

« Sinirasan Kontrolin Kiresel Cercevesi asagidaki
unsurlari icerir WOAH standartlari (Su Uriinleri
Kodu ve Su Hayvanlari icin Teshis Testleri El Kitabi),
Saglik ve Bitki Sagligi Onlemlerinin Uygulanmasina
iliskin Diinya Ticaret Orgiitii Anlasmasi ve Codex
Alimentarius Komisyonu (FAO /DSO).

- FAO'nun Su Uriinleri Yetistiriciligi Biyogiivenligini
lyilestirmeye  Yonelik Asamali  Yénetim  Yolu,
asagidan yukariya ve yukaridan asagiya tekniklerin
bir kombinasyonu yoluyla yonetim kapasitesinin
gelistirilmesinin  yani sira biyoglvenlik ortak
yonetiminin sonucu olarak énemli oranda paydas
katihmini ve uzun vadeli risk yonetimi taahhutlerinin
tegvikini vurgulamaktadir.

. Tek Saglik Yaklagimi, hayvanlarin, insanlarin,
bitkilerin ve cevrenin sagliginin ic ice oldugu fikrine
dayanir. insan, hayvan ve bitki saglhigina ; dogal
kaynak yonetimi ve korunmasina; Gida Giuivenligine;
glvenli ve besleyici gidaya erisimini tesvik etmeye;
antimikrobiyal direncle (AMR) miicadeleye; ve ileri
iklim degisikligine uyum ve azaltim eylemlerine
saglar.

Su Uriinleri Mihendisi Tamer Demirkan tarafindan
Su UrUnleri vyetistiriciliginde iyi saglik yonetimi
uygulamalari’'na iliskin bir vaka ¢alismasi sunulmustur.
Sunumda, Tirkiye'de su urlnleri sektorinin tarihsel
gelisimine genel bir bakis saglanmis, ve ardindan
ozellikle Tirk alabahk yetistiriciliginde karsilasilan
bulasici balik hastaliklarinin ve balik ciftliklerinde saglik
yonetimi uygulamalarinin detayli bir sunumu yapilmistir.
Sunumun ana noktalar asagidaki gibidir:

Figure 1. Sniezko Diagram, 1973

Environment

« Balik hastaliklarinin  olusumunu ve gelisimini
etkileyen etkenler genel olarak U¢ sinifa ayrilir: konak
etkenleri, patojen etkenleri ve cevresel etkenler.
Bu etkenler, bir 6rnegdi asagida Sekil 1'de sunulan
Sniezko Cizelgesinde gOsterilmistir. Sahadan elde
edilen kanitlar, su urlnleri yetistiriciliginin yanhs
yonetiminin balik hastaliklarinin gelisimine, ortaya
¢itkmasina ve yayllmasina 6nemli Slcide katkida




bulundugunu gostermektedir. Ek katkida bulunan
faktorler (i) kot cevre kosullar, (i) balik ciftcileri
arasinda balk sagligi hakkinda bilgi eksikligi ve
(iii) hastaliklarin dogru teshisi icin gerekli iletisim
kanallarinin olmamasidir.

Balik hastaliklari, tedavi ve korunma yontemleri
hakkinda kapsamli pratik ¢alismalar, arastirmalar ve
kilavuzlar internet ortaminda mevcuttur. Ancak bu
calismalara, teknolojik gelismelere ve iyi belgelenmis
kayitlara ragmen, bu tiir hastaliklar yaygin bir durum
olmaya devam etmektedir. Bu nedenle, bu soruna
pratik bir ¢6ziim bulmak ¢ok 6nemlidir.

Hastaliklarin ortaya ¢ikmasi ve yayillmasinda insan
hatasi 6nemli bir etken oldugundan, baliklarin
saglikli blyumesini saglamak icin gerekli planlamayi
yapmak ve islerini 6nceden belirlenmis planlar
dogrultusunda yonetmek balik ciftligi sahiplerinin ve
cahsanlarinin sorumlulugundadir. Bazi durumlarda
bu tur hatalar hastaliklarin erken tani ve tedavisini
de engelleyebilmektedir.

Bircok balik hastaliginin kesin teshisi laboratuvar
ortamindayapilirken, yerinde yapilacak hizli teshis ilk
ve en 6nemliadimdir. Bunun nedeni, kiilttr balikgiligi
operasyonlarinin  tipik olarak laboratuvarlardan
uzak yerlerde bulunmasi ve sonug olarak kesin bir
teshis elde etmek icin gecen siirenin uzayabilmesi
ve potansiyel olarak tedavide gecikmeye neden
olabilmesidir. Bu gibi durumlar cok sayida balk
kaybina neden olabilir. Bu durumlarin yasanmamasi
icin tesis sahipleri ve personele diizenli olarak balik
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hastaliklari ve balik saghgi yonetimi konusunda
bilgi verilmelidir. Bu tir egitim icerikleri, balik
hastaliklarinin erken teshisini kolaylastirmak icin
fotograf ve videolari icermelidir.

Hastalik salginlarinin yetersizegitim, bilgi ve deneyim
eksikligi, hedefsiz ve plansiz Uretim, eksik fizibilite
calismalari, kotu cevre kosullari, yetersiz yonetim,
genetik iyilestirme ve biyogivenlik eksikliginden
kaynaklandigini vurgulamak énemlidir.

Balik larvalarinin ayni  kuluckahanelerden farkh
yetistiricilik tesislerine ve balik isleme fabrikalarina
yeterli dlizenleme olmaksizin ayni nakliye araglari
ile tasinmasi ve benzeri sekilde yine dlizenleme
olmaksizin vyetistiricilik arag/gere¢ ve personelinin
tesisler arasinda tasinmasi, Turkiye genelindeki
su Urlnleri tesisleri arasinda balik hastaliklarinin
yayllmasini tetiklemektedir.

Turkiye'de balik hastaliklarinin  dagilimini  etkileyen
baslica etkenler sunlardir:

kontrolsiiz balik tagimaciligs;
balik nakliyesi sirasinda etkileme;

balik kasalar, koli, strafor ve diger malzemelerin
kullanimi;

asl enjektorleri;
ast serum hortumlari (dozlama hatalari vb.);
balik kepceleri;

ulasim araclar ve siirticileri;
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« aglar, kafesler, platformlar ve tekneler gibi
kullanilmayan ekipmanlarin farkli Gretim alanlari
arasinda tasinmasi; ve

« blytk su drtnleri isletmelerinin farkli tesisleri
arasinda yavru ve balik transferi.

ilhan Altinok (Karadeniz Teknik Universitesi Stirmene
Deniz Bilimleri Fakiltesi) belirli balik hastaliklarinin
klinik belirtilerinin 6rneklerini detaylandiran fotograflar
esliginde balik otopsisinin temellerini ve balik 6limleri
ile ilgili 6rnekleme ydntemlerini kapsayan, Arazi
orneklerinin toplanmasi ve hazirlanmasi (balik
otopsisi) baslikli kapsamli bir sunum yapti. Ana noktalar
asagidaki gibidir:
- Bakteriyel, viral, fungal, paraziter ve bulasici olmayan
hastaliklar gibi cesitli nedenlere bagh olarak balik
olumleri yaygindir.

Su kitlesine, bulundugu yere ve ge¢misine, olayin
olasi nedenlerine iliskin icgorilere ve mevcut
zamana ve personele bagh olarak, tanisal patoloji
ve laboratuvar testleri icin toplanan numune tirleri
degisiklik gosterebilir. Asagida 6rnekleme adimlarina
ornekler verilmistir:

o Olayla ilgili tim kanitlari toplayin.

o Olimlerde olasi baglantisi olabilecek herhangi
bir sivi veya kati malzemeyi toplayin.

o Toksinler bulunmussa, kalinti analizi icin balik
numunesi toplayin.

Su kalitesi icin numune alinirken dikkate alinmasi
gereken ana hususlar asagida belirtilmistir:

o Sahadaki su analizleri, su kiitlesi boyunca bircok
istasyonda yapilmalhdir..

o Su kalitesi yukaridan asagiya buyuk farkhliklar
gOsterir; bu nedenle, testler her istasyonda
cesitli farkli derinliklerde yapilmalidir. Yiizeye
yakin oksijen seviyeleri, alg turlerinin aktif
fotosentezinden ve riizgar aktivitesinden dolayi
genellikle biraz daha yuksektir.

o Sicaklik, oksijen konsantrasyonu, pH ve tuzluluk/
iletkenlik, her numune yerinde incelenmesi
gereken 6nemli su kalitesi faktorleridir.

o Bir alg patlamasi fark edilirse veya toksik
maddelerden sipheleniliyorsa, alg tirlerinin
dogrulanmasi icin su numuneleri alinmalidir.

«  Pestisitlerden, metallerden ve diger kimyasallardan
numune alirken, uygun numune kaplari,
stabilizatorler ve soguk depo (yani bir buz kabi)
kullanmak hayati 6Gnem tasir.

Alinan balik numunelerinin dig muayenesi yapilirken
asagidaki hususlar dikkate alinmalidir:

o Etkilenen baliklardan toplanan veriler tiire 6zgi
olmalidir. Toplanan baligin boyu ve agirhg
Olctlmelidir. Balhigin durumunu (yasayan, can
cekisen veya 6ll) tanimladiginizdan emin olun.

o Deride asin mukus, asit, iskelet anormallikleri,
ekzoftalmi ve kanama, yipranmis ylizgecler,
Ulserler ve makroskopik veya mikroskobik

parazitler gibi lezyonlarin varligi not edilmelidir.
Tespit edilen her lezyonun siddeti karakterize
edilebilir ve 0-3 veya 0-5 arasinda bir dlcekte
derecelendirilebilir, bu durumda 0, lezyon
olmadigini  gosterir. Lezyonu tanimlarken
boyutu, miktar, yeri ve sekli gibi ayrintilar
eklenmelidir.

o Mikroskop altinda, yakin zamanda kesilen en
az alti baliktan alinan deri siyriklarini, solungag
biyopsisini ve fekal aciklik veya bagirsak
siyriklarini degerlendirin. Parazitler genellikle
olu baliklardan yayilir, bu nedenle baliklar hala
canhyken muayene edilmelidir. Dis mukus ve
deri epiteli, baligin yan tarafini 6nden arkaya
dogru yumusak bir sekilde kaziyarak bir
mikroskop lamel kullanilarak 6rneklenebilir.

« Ballk numunelerinin i¢c muayenesi (otopsisi)
yapilirken dikkat edilmesi gereken noktalar sunlardir:

o Baliklar, i¢ muayeneden once asir dozda
MS222, karanfil yadi veya servikal transeksiyon
ile insanca 6ldirulmelidir. Basta sindirim sistemi
olmak Uzere i¢ organlarda bulunan parazitler
kontrol edilmelidir.

o Bakteriizolasyonuicin karaciger, bébrek ve dalak
en sik 6rnek alinan organlardir. Streptococcus
veya Corynebacterium'dan slipheleniliyorsa
beyin o6rnedi alinmaldir. Vicut boslugunda
sivi varsa laboratuar kiltird icin de alinmalidir.
Beyin kalp infiizyon agari (BHIA), Ulser veya
siyrik gibi dis lezyonlarla asilanmaldir.

o Balik buyiukse, bobrek 6n bobrek, dalak ve
yumurtalik salgilan gibi i¢ organlar viral
ornekleme icin iyi malzemelerdir. Balik kiicukse,
kelimenin tam anlamiyla balgin tamami
kullanilabilir (viicut uzunlugu 4 cm). incelenecek
organlar baliktan cikarilmali ve antibiyotik
ve antifungal iceren bir tasima sollisyonuna
yerlestirilmelidir.

o Histolojik inceleme icin baligin canh olmasi
gerekir. Cogu yulzgecli balik, 6limden sonra
¢ok hizli bir sekilde otolize olur; bu nedenle
doku ornekleri canli hayvanlardan alinmalidir.
Sabitleyinin ilk birka¢ saat icinde duzgln
bir sekilde nifuz etmesini saglamak icin
doku orneklerinin kalinligi 1 cm'den fazla
olmamalidir. Boyama hedeflerine bagli olarak
farkli sabitleyiciler kullanilabilir.

OTURUM 2. ULKE SUNUMLARI
Azerbaycan

Elnara Jafarova (Azerbaycan Ekoloji ve Dogal
Kaynaklar Bakanligi) bu oturumda Azerbaycan'da balik
hastaliklari ve balik saghgr yonetimi konulu ilk sunumu
gerceklestirdi. Ana noktalar asagidaki gibidir:

- Balik hastaliklar ve balik saghg yonetiminden
sorumlu ulusal kurum ve kuruluglar asagidaki
tabloda gosterilmistir:
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21 Mayis 2019 tarihinde Azerbaycan Cumhuriyeti
Cumhurbagkaninin 701 Sayil  Kararnamesi
“Azerbaycan Cumbhuriyeti Tarim Bakanligina Bagl
Tarim Hizmetleri Kurumu Hakkinda Yonetmelik”
onaylandi ve “Ulusal Su Uriinleri Hayvanlar Saglik
Yonetim Sistemi” kurulmus.

Azerbaycan Cumhuriyeti Tarim Hizmetleri Ajansi,
baliklar da dahil olmak Uzere hayvanlarin saglk
yonetiminden sorumludur. Balik sagligi yonetimi
alanindaki mevzuat, Veteriner Kanunu, Balikgilk
Mevzuati ve Azerbaycan Cumbhuriyeti Gida Uriinleri
Kanunundan olusmaktadir.

Gida Guvenligi Ajansi, Azerbaycan Cumbhuriyeti
Cumhurbaskan’'nin 10 Subat 2017 tarihli
“Azerbaycan Cumhuriyetinde gida guvenligi
sistemini iyilestirmek icin ek ©nlemler hakkinda”
Kararnamesi  temelinde  kurulmustur.  Ajans
blinyesinde Azerbaycan Gida Givenligi Enstitusu
kurulmustur. Analitik Uzmanlk Merkezi, lilkede gida
glivenligi, hayvan saghg, bitki saghginin korunmasi
ve karantina kontroliiniin saglanmasinda énemli rol
oynayan c¢ok sayida laboratuvara sahiptir.

Balik ve balik Griinlerinin ithalat ve ihracati asagidaki
kurallara uygun olarak yapilmaktadir:

o Azerbaycan  Cumbhuriyeti  topraklarindan
hayvanlarin, hayvansal kokenli Grlnlerin ve
hammaddelerin ithalat ve ihracatina sadece
devlet sininndaki kontrol noktalarinda izin
verilir.

o Ulkeye hayvan ve kuluckalik yumurta ithalat
Azerbaycan  Veteriner Kanununun  14.2
maddesine gore diizenlenmistir..

o Uluslararasi veterinerlik sertifikalarinin karsilikli
taninmasi, yasalarin  6ngordigi  sekilde
gergeklestirilir.

o Azerbaycan menseli hayvan ve hayvansal
UrGnleri ithal eden Ulkelerin talebi Uzerine
Gida Glvenligi Ajansi, uluslararasi veteriner
tavsiyelerine

uygun olarak  hazirlanmis

Azerbaycan uluslararasi bir veteriner sertifikasi verir. Sucul
o Ekoloji :.Iltfsall Hayvan Sagllgl Yonetlr'f\mm I‘<apsam|f arastirma,
y 19a | veTabii flimler — hastaliklarin 6nlenmesi, teshis, tedavi ve hayvan
Tarim Bakanhgi Guvenligi Kavnaklar Akademisi NG k k
Ajansi Baianhg: Bilimsel saghginin korunmasini kapsar.
2"35_"{‘_“1? +  Baliklarin rapor edilen bulasici ve istilaci hastaliklari
nstitisd asagidaki gibidir:
+ Tarim Hizmetleri
Kurumu Bildirilen bulasici hastaliklar Bildirilen invaziv hastaliklar
« Tarim Bilimi ve K
i ) + Osteoclasis
novasyon Merkezi
X « Gill necrosis +  Myxosomiasis
« Veteriner Arastirma
Enstitiisii Gida Gida Peoloi - Saprolegniosis « Chilodonellosis
PR T ooloji . ; . Tri inosi
. Hayvancilik Givenligi Givenligi Enstittisii Furunculosis Trichodinosis
Arastirma Enstitisi | Enstitlsu « Branchiomycosis « Ichthyophthriasis
Enstitlsu « Dermatomycosis + Gyrodactylosis
+ Tarimsal Arastirma + Aeromonosis - Dactylogyrosis
Merkezi - Vibriosis - Diplostomosis
+ Azerbaycan Devlet « Yersiniosis - Postodiplostomyiasis
Ziraat Universitesi . .
« Pseudomonosis - Ligulez

- Cryptobiosis

Epizootiklerin Onlenmesi ve Teshisi Eylem Plani"na gére
ozellikle tehlikeli hastaliklara karsi koruyucu asilama,
teshis muayenesi, dezenfeksiyon, ilaglama, tedavi edici
tedbirler ve egitimler, Tarim Bakanhgina bagh Veterinerlik

Hizmetlerinin Tarim Hizmetleri

Kurumu tarafindan

yurattlmektedir.

Kazakistan

ikinci sunum llya Medvedev (Grand Fish Ltd.) tarafindan
yapildi. Sunumda Kazakistan'da balik hastaliklari ve balik
saghgi yonetimi ele alindi. Ana noktalar asagidaki gibidir:

Kazakistan, 2030 yilina kadar 270 000 ton balik
Uretmeyi planlamaktadir. Bu plan dogrultusunda
balik Gretimini artirirken, balik Grinlerinin uygun
kalitede olmasi ve gida glvenligi gereksinimlerini
karsilamasi onemlidir.

Hastaliklari 6nlemek icin sihhi ve dnleyici tedbirler,
Kazakistan Cumhuriyeti Saglik Bakanhgi'nin 5Haziran
2018 tarih ve 175 sayili “Sihhi Kurallarin Onaylanmasi
Hakkinda” Karari dogrultusunda uygulanir.

Nufusun parazitik hastalik oranlarinin epidemiyolojik
analizi,saglikdiizenlemeleriningerekliliklerineuygun
olarak tibbi kuruluslar tarafindan gerceklestirilir.
Bu kuruluslar, nehirler, goller, rezervuarlar, taskin
yatagi rezervuarlari boyunca ve yakinindaki yerlesim
yerlerinin sakinleri , su tasimacihgr calisanlari, balik
isleme isletmeleri, balikcilar ve aileleri dahil olmak
lzere risk gruplarindan insanlarla bir anket calismasi
yapmakla gorevlidir.

imha yerleri, Halk Saghgini Koruma Komitesinin
bolgesel alt birimi ve veterinerlik yerel yiritme
organinin alt biriminin kontrollii altinda insan ve
hayvan sagligina zararli canli parazitler iceren balik
UrGnlerini Ureten (Ureticiler tarafindan belirlenir.
Belirtilen kurumlar ayrica asagidaki faaliyetlerin
yurattlmesinden sorumludur:
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o Balik¢ihk rezervuarlarinin  yilda  bir  kez
degerlendirilmesi (sazan tirleri, opisthorchis
larvalari tarafindan gerceklestirilen enfeksiyona
en duyarli tirlerdir);

o Parazitik saflik icin balik calismalarinin
sonuclarindan elde edilen g yillik verilere

dayanarak, opisthorchiasis icin  endemik
bolgelerdeki balikgilik rezervuarlarinin
izlenmesi;

o Cevresel nesnelerin (toprak, su) sihhi ve

parazitolojik calismalarinin yapilmasi;

o Evsel ve diski atiksularinin rezervuarlara akisinin
izlenmesi ve yumurta ve larva varliginin tespiti
icin calismalar yapilmasi; ve

o Halkin enfeksiyon riskinin belirlenmesi.

Kirgizistan

Nurzamat Akparyl Uulu (Tarim Bakanhgs), Kirgizistan'in
su kaynaklari, balik ve balik urlinleri, ihracat ve ithalat
prosedirleri ve balik sagligi yonetimi uygulamalari
hakkinda bir sunum yapti. Ana noktalar asagidaki gibidir:

Kirgizistanin buzullar, sadece Ulkenin degil, tim
Orta Asya’nin tath su kaynaklarini olusturmaktadir
ve nehirleri besleyen ana kaynaklardir. Yaklasik
8 000 buzul, Kirgizistan topraklarinin ytzde 4'Gni
(yaklasik 8 000 km?) kaplar - ki bu miktar Kafkaslar ve
Alpler'deki buzullarin toplam alanindan daha buyik
bir alandir. Buzullar yaklasik 650 km® buz depolar.

Kirgizistan'da toplam uzunlugu yaklasik 150 000
km olan yaklasik 30 000 nehir vardir. Ulkenin tim
blyuk nehirleri daglardan kaynaklanir ve esas
olarak buzullarin ve karin eriyen sulariyla beslenir.
Nehirlerin ¢cogu Aral havzasina ve dolayisiyla Orta
Asya'nin blyuk nehir sistemlerine - Syr Darya ve
Amu Darya'ya aittir. Kirgizistan'da toplam alani 6 836
km? olan yaklasik 2 000 gél bulunmaktadir. Géllerin
¢cogu deniz seviyesinden 2 500 ile 4 000 m arasindaki
yuksekliklerde yer almaktadir.

Kirgiz Cumhuriyeti Hikiimeti'nin 12 Eylul 1997 tarih
ve 522 sayili Karar ile Tarim Bakanhgi biinyesinde
Balikgilk Dairesi kurulmustur.

Gokkusagr alabahgr tlkeye ilk kez 1975 yilinda bir
Kazak alabalik ciftliginden Tonsky balik yetistirme
tesisine, toprak havuzlarda damizlik bakiminin
saglanmasi ve daha fazla tretim icin kuluckaya hazir
dollenmis yumurtalar seklinde getirilmistir.

2020 yihinda balk ihracati 8 585 000 ABD Dolari
degerinde 3 413 ton olarak gerceklesmistir. 2021
yilinin ilk dokuz ayinda balik ihracati 9 345 000 ABD
Dolar degerinde 2 742 ton olarak gerceklesmistir.
2015-2020 yillari arasinda, balik ihracati degeri dort
kattan fazla artmistir.

Balik isleme tesisleri, Avrasya Ekonomik Birligi
ve Balikcihk Dairesi'nin balk ve balik Urlnleri
ile gida drinlerinin glivenligine iliskin teknik
diizenlemelerinin gerekliliklerine kesinlikle
uymahdir.

Kirgiz Cumhuriyeti Tarim Bakanhgi'na bagli Veteriner
ve Bitki Saghgi Givenligi Devlet Mifettisligi,
veterinerlik ve bitki saghgr givenligi alaninda
devlet gbzetim ve denetimi yapma yetkisini kullanir.
Kurumun baslica gorevleri sunlardir:

o halk saghginin hayvanlarda ve insanlarda ortak
olarak goriilen hastaliklardan korunmasi;

o hayvan saghginin hastaliklardan korunmasi ve
salgin hastalik refahinin saglanmasi;

o Kirgiz Cumhuriyeti topraklarinin bulasici ve
egzotik hayvan hastaliklarinin ortaya ¢ikmasi ve
yayllmasindan korunmasi;

o veterinerlik ve bitki saghg kontrolline tabi
drtinlerin (hammaddelerin) glvenligini
saglamak; ve

o Tek Tip Veterinerlik ve Sihhi Gerekliliklere
uymayan dizenlemeye tabi mallarin (kargo)
ithalati, ihracati, yeniden ihracati ve transit
gecisine iliskin kurallarin ihlallerinin 6nlenmesi
ve durdurulmasi.

Sucul Yasam Saglhgi yonetimi agisindan baslica
problemler/zorluklar sunlardir:

o balikgiftliklerindekibaliklarin durumunu kontrol
etmek ve izlemek icin veteriner hekimlerin
teknik ve teshis yeteneklerinin eksikligi;

o balik ve balik Grinlerini ihrac ederken, ihracat
icin kalite sertifikalan verecek bolgelerde
akredite laboratuvarlarin olmamasi; ve

o kiclik pazarlanabilir balik Uretimi ve bahlk
islemenin yetersiz veteriner ve sihhi kontrolt.

Tacikistan

Alidzhon Radzhabov (Akvapors Ltd), ulusal balikcilik
ve su Urlnleri sektort ile bahkgilik ve su urdnleri
kaynaklarinin durumu hakkinda bir sunum yapti, ancak
Ulkedeki su saghgi yonetiminin durumuna deginmedi.
Ana noktalar asagidaki gibidir:

Ulkenin rezervuarlarinda ve nehirlerinde 65'ten fazla
balik tlrG yasiyor. Bunlardan 7’'sinin yetistiriciligi
yapiliyor ve 13’ sadece gol ve nehirlerde yasiyor.
Ulkede (retilen yavru balik miktari yillar icinde
artmis, Uretilen balik larvalarinin sayisi 2017'de 10
milyondan 2020'de 140 milyona ylkselmistir.

Tacikistan'da balikgilik ve su Urlinleri yetistiriciligi,
uzun vadeli sektorel gelisim sunan buyik dogal su
kutleleri ile en karli endustrilerden biri olarak kabul
edilmektedir.

Balik yetistiriciligi  endustrisinin  koordinasyon
organi, Tacikistan Cumhuriyeti Tarim Bakanhgi'na
bagl devlet kurulusu Mohii Tochikiston'dur. Mohii
Tochikiston'un ana gorevi, Uretimi yapilan balik
tirlerini iyilestirmek ve gelistirmek, popilasyonu
artirmak ve taze balik Gruinleri saglamaktir. Ayrica,
Tacikistan ~ Cumbhuriyeti Hukimeti tarafindan
onaylanan bir dizi program kabul edilmistir. Bu
hukimet programlari, genel olarak balik ciftliklerinin
gelismesine ve genislemesine katkida bulunmustur.



Ozbekistan

Bu oturumun son sunumu Abdulla Kurbanov
(Ozbekistan Balikgihik  Enstitiisii  Bilimsel
Arastirmalar Direktorii) tarafindan yapilmistir.
Sunum, Ulkedeki su saghgr yonetiminin durumunu
acikca ele almamis, ancak Ozbekistan'in su Griinleri
Uretimine yonelik kaynaklari, ticari balk tirleri,
Uretim miktarlar ve halen uygulanmakta olan Su
Urlinleri  Gelistirme Programi  hakkinda bilgiler
vermistir. Ana noktalar asagidaki gibidir:

Ozbekistan karayla cevrili bir dlkedir. iki buyik
nehir, Amudarya ve Sirdarya ve bircok kiicik nehir
ve gol (genellikle aci su) vardir. Bununla birlikte, su
rejimi, balk yetistiriciligi ile strekli celisen sulama
ihtiyaclarini karsilayacak sekilde ayarlanmistir.

Ozbekistan  sularinda bulunan 73 balik
tirinden 35'inin ticari degere sahip oldugu
kabul edilir, ancak bu tirlerin sadece 18-20'si
ticari amacla yakalanmaktadir. En degerli balik
tlrleri arasinda Sazan (Cyprinus carpio), Gimus
sazan (Hypophthalmichtys molitrix), Ot sazani
(Ctenopharyngodon idella), Yayin bahgr (Silurus
glanis, Clarias Strangeenius), Sudak (Sizostedion
lucioperca) ve GoOkkusagi alabaligi (Oncorhynchus
mykiss) sayilabilir.

Ozbekistan Cumhuriyeti Cumhurbagskani’nin
1 Mayis 2017'de “Balik Endustrisinin Yonetim
Sistemini lyilestirmeye Yonelik Onlemler Hakkinda”
Kararnamesi kabul edildi. Ayrica, Bakanlar Kurulu
tarafindan  “Balik  Endustrisinin  Gelistirilmesi
Programi” Ozbekistan Cumhuriyeti Bakanlar Kurulu
tarafindan onaylandi, bu program her yil giincellenir.
ikincisi, balik yetistiriciliginde hedeflenen yatirimlarla
kirsal alanlarda gida giivenligini saglamayi ve refahi
artirmayi vurgulamaktadir.

Ozbekistan Cumbhurbaskaninin “Ozbekistan
Cumbhuriyeti Veterinerlik ve Hayvanciligi Gelistirme
Devlet Komitesinin Faaliyetlerinin Diizenlenmesi
Hakkinda” 28 Mart 2019 tarihinde bir Kararname
kabul edildi.

Ozbekistan'da su Uriinleri isletmelerinin gelisimi
istikrarl ve ilericidir. Bu sektdrde son bes yilda balik
Uretimindeki yillik ortalama artis ylizde 16.2'ye ulasti.
Dogal rezervuarlarda ortalama yiizde 8.9 biiyiime ile
balikcilik artti.

OTURUM 3. CEVRESEL VE BULASICI OLMAYAN
HASTALIKLAR, STRES VE BALIK ASILARI

ikinci giin Sibel Ozesen Colak’in (istanbul Universitesi
Su Bilimleri Fakdltesi) Ciftlik baliklarinda refah ve stres
sunumuyla basladi. Sunum, hayvan refahi, mevzuat,
hayvan refahi, homeostaz ve stresin tarihgesini
kapsiyordu. Ana noktalar asagidaki gibiydi:

insanlarin cogu, “hayvan refahi”nin, tek bir hayvanin
sahip oldugu yasam kalitesi anlamina geldigi
konusunda hemfikirdir. Hayvan refahinin dneminin
giderek artan bir sekilde taninmasina ve ne anlama
geldigine dair yaygin bir anlayisa ragmen, terimin
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bilimsel taniminin anlasilmasi zor oldugu ve yaygin
bir fikir birligi olmadigi kanitlanmustir.

Hayvan refahi, hayvanlarin aci cekiyor gibi
gorindigl durumlarda, tarih boyunca yaygin
bir insan endisesi olmustur. Hayvan refahina da
cesitli dini bakis acilarindan yaklasiimistir. ingiliz
filozof David Hume, hayvanlarin diisiince ve hisleri
olduguna ve bu nedenle aci cekebileceklerine
inaniyordu.

Bu konudaki gorisler zamanla hayvanlarin bilingli
oldugunun anlasiimasiyla birlikte degismistir. Sonug
olarak, bircok ulke hayvan refahi konusunda yasal
cerceveler ve standartlar olusturmustur. Ornegin,
Turkiye'de hayvan refahtile ilgili olarak su mevzuatlar
gecerlidir: Hayvanlari Koruma Kanunu (2004), Ciftlik
Hayvanlar Refahi Yonetmeligi (2011), Arastirma ve
Diger Bilimsel Deneylerde Kullanilan Hayvanlarin
Refahi ve Korunmasi Yonetmeligi (2011).

“Homeostaz’, bir hayvanin i¢ ortaminin suregelen
dengesinin  korunmasini ifade eder ve balik
refahinda 6nemli bir rol oynar. Homeostazi korumak
icin olumsuz ve olumlu girdi siirecleri kullanihr. Bu
stireclerin basarisi saghda yol acarken, basarisizliklar
hastalikla sonuglanir. Homeostaz, stres ve hastalik
hepsinin yakin bir iliskisi vardir.

“Stres”, “organizmalarin, metabolizmanin uygun
bir sekilde dizenlenmesiyle sonuclanan, degisen
ic ve dis durumlara uyum yetenegi” olarak
tanimlanmaktadir.  “Stresor’,  bir  organizmada
rahatsizliga ve miicadeleye neden olan bir uyarandir.
Stres, akut veya kronik olarak siniflandirilir ve
performans lzerinde hem olumsuz hem de yararl
etkileri olabilir. Baliklarda stresin karmasik bir
hormonal ve kimyasal metabolizmasi vardir. Balik
stres reaksiyonlari ve dogal ve fiziksel stresin etkisi
bilimde genis capta calisiimistir.

Bir tir ve degisen cevre arasindaki stres tepkisi
basarili  bir sekilde yeniden olusturulabilirse,
ballk adapte olabilir. Fizyolojik adaptasyon,
stres kaynagindan bagimsiz olarak kan ve doku
kimyasindaki degisikliklerle kendini gosterir. Genel
Uyum Sendromu, baliklarda cevresel stresteki
degisiklikleritanimlar. Hormonal ve sinir reaksiyonlari
bu sendromu olusturan olaylari yonlendirir.

Baliklarin salgiladigi hormonlar, stres seviyelerini
belirlemek icin dogrudan olcilir.  Serumdaki
enzimlerin (organ veya doku hasarinin belirtecleri),
kan sekeri seviyesinin (hormonal aktivitenin dolayli
bir gostergesi) ve kandaki Klor miktarinin (iyon
dengelenmesinin bir gostergesi) tespiti, stresin
vUcuttaki etkisini cesitli ayarlarla 6lgmek icin
kullanilabilir.

Uluslararasi kuruluslar balik refahina iliskin 6neriler
ve kilavuzlar hazirlarken, endistrinin uygulama
kurallar balik refahini korumaya yonelik hikiimler
icermektedir. Avrupa Su Uriinleri  Ureticileri
Federasyonu (FEAP) bu belgelere dayali bir Davranig
Kurallart yayinlamis ve balik refahinin 6nemini
vurgulamistir. Su Uriinleri Yénetim Konseyi (ASC),
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GLOBALGAP su iriinleri standardi ve lyi Su Uriinleri
Uygulamalari, balik refahini iceren sirdurilebilir su
Urtinleri yetistiriciligi icin tim yerlesik standartlara
ve sertifikasyon semalarina sahiptir.

Gesitli ic ve dis unsurlarin baliklar Gzerinde etkisi
vardir. Ancak baliklar ve onlarin dinamik ortamlari
uyum icinde bir arada var olabilir. Tim balik gelisim
dongilst boyunca stresten kacinilmali ve uygun
sekilde kontrol edilmelidir.

Jale Korun (Akdeniz Universitesi Su Uriinleri
Fakiiltesi) cevre hastaliklari, beslenme kaynakh
hastaliklar ve bulasici olmayan hastaliklari inceleyen
Cevresel ve bulasici olmayan hastaliklar konusunda bir
sunum yapti. Ana noktalar asagidaki gibidir:

Endustriyel su urlnleri yetistiriciliginde cevresel
hastaliklar en sik gorulen hastaliklardir.  Su
sistemindeki dusik oksijen derisimi- ve asin
amonyak, nitrit ve dodal veya yapay toksinlerin
timu bu bozukluklarin nedenleridir.

Baliklar ektotermik hayvanlar olduklari icin vicut
1sis1 Uretmezler ve viicut isilarint korumak icin suyun
1sisina glivenirler. Sonug olarak, su isisinin baliklar
Uzerinde onemli bir etkisi vardir, metabolik aktivite
oranlarinive diger biyolojik siirecleri etkiler. Ureticiler
uygun su kalitesi yonetimi stratejilerini kullanirlarsa
cogu cevresel hastalik 6nlenebilir. Ancak, su Griinleri
yetistiriciligi ve balik sagliginda bu tir bir yonetim
siklikla g6zden kagmakta ve yanlis anlagiimaktadir.

Su sicakhgi, su  kalitesi  6lclimlerini, gaz
¢6zlinlrltgund, biyolojik oksijen ihtiyacini, organik
madde parcalanmasini ve kimyasal ¢6ziinme
oranlarini etkiler. Uretim sistemlerindeki su sicakligi,
ozellikle bir hastalik salgini durumunda dizenli
olarak kontrol edilmeli ve kayit altina alinmalidir.

Baliklar ani sicaklik degisikliklerinden olumsuz
etkilenebilir ve stres belirtileri gosterebilir ve hatta
3-4 °C'lik kicuk sicaklik degisikliklerinden dolayi
Olebilirler. Baliklar ayrica mantarlara ve bulasici
hastaliklara neden olan bazi bakteri tirlerine karsi
hassas olabilirler.

Oksijen, karbondioksit, amonyak, nitrit, nitrat ve azot
gibi suda ¢6zlinmus gazlarin miktari balk saghdi icin
cok onemlidir.

Balik beslenme bozukluklar, beslenmelerindeki
besin eksikligi (yetersiz beslenme), fazlalik (fazla
beslenme) veya dengesizlikler (yetersiz beslenme)
sonucu ortaya ¢ikabilir. Baliklar, besin eksikligini bir
dereceye kadar telafi etmek igin viicutlarinda rezerv
besinler biriktirdikce, bu tir bozukluklar normal
olarak yavas yavas gelisir. Sadece herhangi bir gida
bileseninin mevcudiyeti belirli bir esigin altina
distigunde hastalik belirtileri ortaya cikar. Yiyecek
bol oldugunda, fazlasi yaga donustiralir ve baligin
doku ve organlarinda depolanir, bu da balgmn
fizyolojik mekanizmalari Gizerinde olumsuz bir etkiye
sahip olabilir. Baliklarda en sik goriilen beslenme
bozukluklari ve belirtileri su sekildedir:

o Diyet tamamen veya oOncelikli olarak yapay
oldugunda, vitaminle ilgili saglik sorunlar
ortaya cikabilir. Baliklarin yaklagik 15 vitamine
ihtiyaci vardir, ancak bu tim balik tirleri igin
gecerli degildir. Baliklar ayrica yemlerinde her
vitaminin belirli miktarlarina ihtiyag¢ duyarlar.

o Baliklar C vitamini sentezleyemezler. Sonug
olarak, diyetlerinden C vitamini almalan
gerekir. C vitamini eksikligi olan baliklar iskelet
anormallikleri gelistirebilir.

o Pantotenik asit (Vitamin B5) eksikligi istahsizlik,
bodur biiylime, solungag nekrozu/comaklasma,
anemi, mukoza kaplh solungaclar, uyusuk
aktivite ve sismis operkiillere yol acar.

o Alabaliklarda E vitamini eksikligi siddetli
anemiye neden olabilir.

o Baliklar esansiyel amino asitleri
Uretemediginden, bunlar diyetlerine dahil
edilmelidir.

o Bazisalmonidlerde metionin ve histidin eksikligi
cift tarafl katarakta neden olur.

o Kizil Somon ve chum somonunda triptofan
yoksunlugu skolyoz ve lordoza neden olur.

o Kuyruk yiizgeci bozulmasi, lizin eksikliginden
kaynaklanabilir.

o Diyetteki lipidler, hayati yag asitleri (EFA) ve
enerji saglar.

o Cogu balik tlri coklu doymamis yag asitleri
(PUFA) Uretemediginden, uygun gelisme,
Ureme ve saghgi sirdirmek icin bunlari diyetten
almalari gerekir.

o EFA yetersizligi, erkek ve disi baliklarin Greme
islevini etkileyerek, zayif yumurta déllenmesine
ve kulucka kabiliyetine, embriyonik
anormalliklere ve yavrularin hayatta kalma
olasiliginin disiik olmasina neden olur.

o Yag asidi bilesiminin yani sira sperm ve
yumurtalarin kalitesi diyet lipid bilesiminden
etkilenir.

o Hayvanlarda makro ve eser elementler hayati
oneme sahiptir. Bu elementlerden vyeterli
miktarda balikta bulunur

o Yaygin bulasict olmayan balik hastaliklari
sunlardir:

Yiizme kesesi bozukluklari: Ylizme kesesinin
asirt sismesi veya ¢okmesi, baligin suyun Ustlinde
ylzmesine veya dibe batmasina neden olabilir.
Cesitli sazan tiirlerinde ylizme kesesiiltihabr hastalig
goOzlenmistir ve ulagim stresiyle baglantili oldugu
dustndlmektedir.

Enfeksiy6z olmayan damla: Damlalar, cesitli
faktorlerden kaynaklanabilir. Hastahgin  bulasici
bicimlerinin yani sira, osmoregilatér sistemin
fizyolojik sorunlarinin yani sira timorler veya bir
veya daha fazla osmoregilatér organin hasar
gormesi de su damlaciklarina neden olabilir. Asit



sivisi ve dokudaki su iceriginin birikmesi nedeniyle,
su damlasindan muzdarip baliklar sismis bir karin
sergilerler. Egzoftalmi ve damla bazi durumlarda
birlikte gorulur.

Nefrokalsinoz: Nefrokalsinoz, bobrekleri etkileyen
ve bdbrek tiibillerinde ve kanallarinda grandler
kalsiyum  fosfat  birikmesinden kaynaklanan
bir hastaliktir. Nefrokalsinoz, koti su kalitesi,
magnezyum yetersizligi ve selenyum ve arsenik
toksisitesi dahil olmak (izere beslenme ve cevresel
degiskenlerin bir kombinasyonu ile tetiklenebilir.

iskelet bozukluklar: Baliklarda lordoz (semer,
yalpalama), skolyoz (omurlarin dénmesiyle yanal
egrilik) ve platispondili (sirali kuyruk, sikistirilmig
omurlar) dahil olmak U(izere cesitli vertebral ve
spinal deformiteler bulunmustur (Lall ve Lewis-
McCrea, 2007). Baliklardaki iskelet anormalliklerinin
patofizyolojisi, kalsiyum, fosfor, cinko, selenyum ve
manganez gibi minerallerin yani sira vitaminlerin (A,
C, D, EveK) beslenme sorunlariveya toksisitelerinden
kaynaklanabilir.

Tiimorler (veya neoplazi), cyprinid tirleri (Lall, 2010),
Pasifik ve Atlantik yassi baliklari ve Atlantik morina
dahil olmak Uzere birgok balikta yaygin olarak rapor
edilmistir. Neoplazi, genetigi degistirilmis hlcrelerin
normal blyime oranlarindan c¢ok daha fazla
blyUmesi ile ortaya cikan bir hastaliktir.

Balik immiinolojisi ve balik asilar Ulzerine sanal bir
sunum Kim Thompson (Bas Arastirmaci, Moredun
Research Institute, ingiltere) tarafindan yapildi. Ana
noktalar asagidaki gibidir:

Baliklar, hastaliklara karsi savunma yapabilen ve
dogustan gelen ve sonradan edinilen badisikhk
tepkilerini iceren gliclii bir badisiklik sistemine
sahiptir. Enfeksiyona karsi ilk savunma hatti,
fiziksel engellerin (cilt, pullar ve solungaclarin
epitel tabakalari ve gastrointestinal sistem) yani
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sira hucresel ve salgisal bilesenlerden olusan
dogustan gelen bagisiklktir. Salgisal dogustan
gelen bagisikhk tepkisinin antimikrobiyal bilesenleri,
AMP’ler, lizozim, tamamlayici proteinler ve akut
faz proteinlerini icerirken, monositler/makrofajlar,
granilositler, dendritik hiicreler ve spesifik olmayan
sitotoksik hiicreler, hiicresel dogal bagisikhk tepkisini
olusturur.

Stresli veya hasarli hiicreler tarafindan Uretilen
patojen veya tehlike ile iliskili molekiler modeller
(DAMP), patojenle iliskili molekiler modeller
(PAMP’ler) hicreler Uzerindeki model tanima
reseptorlerine (PRR’ler) baglandiginda hicresel
yanit tetiklenir. Dogustan gelen bagisiklik tepkisi
enfeksiyonu durduramazsa, dendritik hicreler,
monosit/makrofajlar ve B hiicreleri, adaptif bagisiklk
sistemini aktive eden bir antijeni devreye sokar. Bu
patojene 0zgl reaksiyon, patojenle gelecekteki
bir temasa yanit verebilecek bir bagisiklik bellegi
olusturur. iki tir immiinolojik yanit vardir: hiicre
aracili ve salgisal. Hiicresel tepkiler, yardimci
(CD4+) T hicreleri, sitotoksik (CD8+) T hiicreleri ve
dizenleyici T hiicreleri (Treg) dahil olmak Ulzere T
hicreleri tarafindan verilirken, B hucreleri hedef
antijenlerine 6zgl immunoglobulinler (Ig) Greterek
salgisal bagisikhk saglar. Teleostlarda g Ig sinifi
bulunur, IgM, IgD ve IgZ/T..

Su Urunleri vyetistiriciliginde asilarin, antibiyotik
ve kemoterapotik madde ihtiyacini azaltirken
hastalik salginlarini da etkili bir sekilde kontrol
ettigi bulunmustur. Su Urlnleri yetistiriciligi
sektoriiniin blylmesi ve yeni asi teknolojilerine
erisimin artmasi ile asi arastirmalarina daha fazla
odaklanma ve yatirim var. Halihazirda ticari asilarin
¢odu, intraperitoneal uygulama i¢in adjuvanlanmis
oli tam hiicre preparasyonlarindan yapilmaktadir.
Bununla birlikte, rekombinant ve DNA asilari gibi
yeni teknolojiler, gelecekte asi gelistirme icin glcli
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aracglardir. Proteomik ve ters asilama, bu asilama
sistemlerinde uygulama icin koruyucu antijenleri
ortaya ¢ikarma potansiyeline sahiptir.

4. OTURUM: BULASICI HASTALIKLAR

Mustafa Tiire (Trabzon Merkez Su Uriinleri Arastirma
Enstitiisii) tarafindan yaygin bakteriyel balk
hastaliklari, teshis ve korunma konulu sunumda su
Urlinleri yetistiriciliginde gorilen yaygin bakteriyel
balik hastaliklarinin ayrintilari di. Ana noktalar asagidaki
gibidir:
Yeni tedavilerin ve kultirel uygulamalarin
gelistirilmesine ragmen, balk hastaliklari diinyanin
en 6nemli su Urlnleri yetistiriciligi sorunlarindan biri
olmaya devam etmektedir. Ticari balik tirlerindeki
bulasici hastaliklar hem yerel hem de ulusal diizeyde
blylk ekonomik strese neden olur. Stres, patojen
duyarhhgi ve konak duyarhhgi birbiriyle baglantihdir
ve denge bozuldugunda hastalik kaginilmazdir.
Tedavi yerine hastaliktan korunma tercih edilmelidir.
Balik enfeksiyonlar ciddi ekonomik kayiplara neden
olabilir, ihracati olumsuz etkileyebilir ve is ve zaman
kaybina neden olabilir. Ayrica antibiyotik direnci ve
kirlilik diizeylerini artirabilirler.

«  Bakteri, tek hicreli bir mikroorganizmadir. Yarisi
laboratuvarda da yetistirilebilen 5 milyondan fazla
farkh bakteri tirii vardir. Ornegin Aeromonaslar
5-10 m boyutlarindadir ve belirgin olarak birkag
mikrometre uzunlugundadir. Kok, vibrio, sarmal,
cubuk benzeri ve virglil seklinde olmak Uzere gesitli
sekillerde olabilirler. Mikroorganizmalar iki farkli yolla
bulasabilir: dikey gecis (bir nesilden digerine bulasici
ajan gecisi) ve yatay gecis (bir populasyondaki
bireyler arasinda kontaminasyon). Deriden cilde
transfer gibi dogrudan (yatay) bulasma, su Grtnleri
yetistiriciligi ortamlarinda yaygindr.

« Su Urunleri sektori son birka¢ on yilda inanilmaz
bir gelisme kaydetti, ancak 6zellikle cesitli balik
hastaliklari salginlar nedeniyle zorluklar yasadi.
Yaygin bakteriyel balik hastaliklarindan bazilari
sunlardir:

o Vibriosis (kizil-veba, tuzlu su furunkilozu ve
g6z hastaligi olarak da bilinir), deniz suyunda
Vibrio bakterilerinin neden oldugu iyi bilinen
bir bakteriyel balik hastaligidir. Levrek, cipura,
somon spp., morina, Avrupa yilan balig,
kalkan ve tilapia gibi ¢ok cesitli balik turlerinde
bildirilmistir. Maruz kaldiktan sonra kulucka
suresi genellikle bes ila on gundir. Kulucka
doéneminden sonra ciltte Ulser ve siyahlk
istahsizlik, diizensiz ylizme, ylizgeclerin tabani,
agiz, operkulum ve aniis bolgesini cevreleyen
kanamalar gorulir. Azaltilmis balik yogunlugu
ve stresi, uygun hijyen uygulamalari, 6li veya
can cekisen baliklarin uzaklastiriimasi ve diyete
vitamin ve minerallerin eklenmesi, hastaligi
onlemek icin en iyi oOnlemlerdir. Baliklara,
antibiyogram testinin sonucuna gore bir
antibiyotik tedavisi verilir.

Yersiniosis veya enterik kirmizi agiz hastaligina
Yersinia ruckeri neden olur. Hastalik, Avrupa,
Orta Asya ve Kafkaslar da dahil olmak Uzere
dinyanin dort bir yanindaki tlkelerde ozellikle
somon balidi ile ilgili ciddi ekonomik sonuglari
tetikleyebilir.  Enfekte baliklardaki baslica
semptomlar ciltte koyuluk ve yuzgeclerin
tabaninda ve agiz ve g6z cevresinde
kanamalardan olusur. Bilateral ekzoftalmi,
prolapsus ve asit de siklikla gorilur. Agiz ve g6z
cevresindeki kanamalar en 6nemli gdstergedir.
Tedavi, bir antibiyogram testinin sonugclarina
gore vyapilir ve antibakteriyeller, florfenikol,
oksitetrasiklin ve enrofloksasin icerebilir.

Streptococcosis (Lactococcosis) hastalig,
Lactococcus garvieae, Streptococcus inia ve
Vagococcus spp. Streptococcosis (Lactococcosis)
neden olur. Bazi balik tirleri (alabalik, cipura,
levrek ve sazan) icin L. garvieae Oozellikle
oldiurucidir. Enfekte baliklarda egzoftalmi,
disa firlamis gozler, operkulum ve yiizgeclerin
tabani cevresinde kanamalar ve asit gorilir.
Nekrospilerde hemorajiler ve sismis bobrekler,
dalak ve karaciger gorilur. Her iki taraftaki
ekzoftalmi, laktokokozun patognomonik bir
semptomu olabilir. Antibiyogram testinin
bulgularina goére antibiyotikler (genellikle
florfenikol ve eritromisin) recete edilir.

Aeromonas cinsi ile baglantili balik hastaliklari
arasinda Aeromonas hydrophila, A. sobria, A.
veronii ve A. caviae'nin neden oldugu Motil
Aeromonas  Septicemia (MAS); Aeromonas
salmonicida subsp. salmonicida’nin neden
oldugu frunculosis (tipik Aeromoniasis); A.
salmonicida subsp. achromogens'in  neden
oldugu Japon baligi Ulseri hastalklar (Atipik
Aeromoniasis); Aeromonas spp.nin neden oldugu
sazan eritrodermatit (CE) veya Ulser hastaligi; ve
A. hydrophila, A. caviae ve A. veronii'nin neden
oldugu sazanlarin bulasici damla hastaligi
(septisemi). Bu patojenler diinya ¢capinda hem
tathh hem de aci sularda bulunur ve alabalik,
yilan balgi, sazan ve mersin balgi dahil olmak
Uzere cok cesitli balik tlrlerini enfekte eder.

Flavobacteriosis yavru kaybinda en &nemli
faktordir. Ug ana Flavobacterium tiiriinden tath
su baliklarinda bulunan en yaygin patojenler
sunlardir: F. psychrophilum, soguk su hastaligina
ve gokkusagi alabaligi kizartma sendromuna
(RTFS) neden olan patojen; F columnare,
columnaris hastaliginin etmeni; ve bakteriyel
solunga¢ hastaliginin (BGD) etmeni olan F
Branchiophilum. Bu bakterilerin tanimlanmasi
zordur ¢lnkl standart besi ortamlarinda
gelismezler (Loch ve Faisal, 2014).

Bakteriyel Bobrek Hastahgi,  ozellikle
salmonidlerde dnemli 8liim oranina sahip kronik
bir hastaliktir. Renibacterium salmoninarum
(Corynebacterium salmonis), bébrede yapisan
ve beyaz lekeler olusturan hastaligin etmenidir.



o Diger yaygin bakteriyel balik hastaliklari
arasinda  Photobacterium  damsela  subsp.
piscicida’'nin neden oldugu Photobacteriosis
(pasteurellosis); Pseudomonas spp.’nin neden
oldugu Pseudomonasis;  Mycobacterium
marinum’'un neden oldugu Mycobakteriosis;
Edwardsiella ictaluru ve E. tarda’'nin neden
oldugu Edwarsiellosis; Tiurkiye ve Orta Asya
llkelerinde bildirilen Citrobacter freundii ve
C.breakii'nin neden oldugu Citrobacteriosis.

Oznur Diler (Egirdir Su Uriinleri Fakiiltesi, Isparta
Uygulamah Bilimler Universitesi) Yaygin Mantari
Balik Hastaliklari, Teshisi ve Onlenmesi konulu bir
sunum yapti. Ana noktalar asagidaki gibidir:

Genellikle su kufleri olarak bilinen Oomycetes,
baliklarda mantar enfeksiyonlarina neden olur ve
dogadaki ve ciftliklerde yetistirilen baliklari etkileyen
en yaygin mantar grubudur.

Saprolegnia cinsi, tatll su baliklarinda ve balk
yumurtalarindagorilen saprolegniasis hastaligindan
birinci derecede sorumludur. Saprolegniasis, Tirk
balik kuluckahanelerinde en sik gorilen mantar
hastaligidir. Deri lezyonlan enfeksiyonun erken
evrelerinde gri veya beyaz renklidir ve hizla yayilarak
epidermisi tahrip edebilir. Akut enfeksiyonlar kiigiik
epitel erozyon odaklari olarak baslar ve mantar
24 saat gibi kisa bir slirede tim viicuda yayilabilir.
Kaslari aciga cikaran biyik, derin yaralar kronik bir
enfeksiyondan kaynaklanabilir. Etkilenen baliklar
halsizlesir ve sonunda tlketilemez hale gelirler.
Hastalikla iliskili ana tirler Saprolegnia parasitica ve
kompleks S. diclina-parasitica'dir.

Zararl en aza indirmek icin iyi su kalitesi, stok
yogunlugunun azaltilmasi (6zellikle yumurtlama
sirasinda) ve iyi beslenme gibi yeterli yonetim
uygulamalarn  saprolegniasisi  Oonlemenin  en
ideal yollandir. Birka¢ arastirmaci balik ve balik
yumurtalarinda saprolegnia enfeksiyonunu
tedavi etmek icin formalin, bakir silfat, potasyum
permanganat, sodyum klorir, asetik asit, hidrojen
peroksit ve iyodoforlar kullanmistir, dozaj ve araliklar
balik tiriine, enfeksiyonun siddetine ve iklim
kosullarina baglidir. Mantar enfeksiyonlarini tedavi
etmek icin bitkilerin kullanimi konusunda baz
calismalar yapilmistir. Gormez ve Diler (2014), siyah
kekik (Thymbra spicata L.), kekik (Origanum onites
L.) ve kara kekik (Satureja thymbra L.) olmak Uzere
U¢ Lamiaceae tlrinin ucucu yaglarini uygulayarak
mantar patojenini (Saprolegnia parasitica) basariyla
kontrol etmistir (in vitro calisma yoluyla)..

Aphanomyces  invadans,  Epizootik  Ulseratif
Sendromun etmenidir. Enfeksiyon, vahsi ve
ciftlik tath su baliklarinda ve nehir agzi tirlerinde
bulunan énemli bir mevsimsel epizootik durumdur.
Komplike bir enfeksiyoz etiyolojiye sahiptir ve
klinik olarak yayllmaci A. invadans enfeksiyonu
ve genellikle bagisikhk yetmezligi reaksiyonlari
ile sonuclanan nekrotizan lseratif lezyonlarla
tanimlanir. A. invadans enfeksiyonu en yaygin olarak
epizootik Ulseratif sendrom (EUS) olarak bilinir,

Balik Saghig Yonetimi ve Balik Hastaliklar1 Bolgesel Calistayt

ancak ayni zamanda kirmizi nokta hastaligi (RSD),
mikotik granilomatozis (MG) ve llseratif mikoz
(UM) olarak da adlandirilir (Eldesoky ve digerleri,
2017). A. invadans enfeksiyonu en cok 18-22 °C su
sicakhklarinda ve yogun yagis donemlerini takiben
gorular. Balik havuzlarina yayilmadan Once yabani
baliklarda baslayan salginlarla dinyanin  farkli
bolgelerinde gdzlemlenmistir.

Mevcut hicbir asi, baliklart  bu hastaliktan
koruyamamaktadir. Bununla birlikte, ham bir A.
invadans 6zuti ile asilanmis yilanbas baliklarinin,
salgisal bir bagisiklik tepkisi ortaya c¢ikardig
bildirilmistir (Kar, 2016). A. invadans-enfekte baliklar,
dogada veya su driinleri yetistiriciligi havuzlarinda
etkili bir sekilde tedavi edilemez. Bunun yerine,
enfekte balik havuzlarinda su degisimi durdurulmali
ve balik kayiplarini azaltmak icin kire¢ veya sénmis
kire¢ ve/veya tuz uygulanmalidir.

Branchiomycosis (solungag mikozu), balik
ciftliklerinde (6zellikle sazan ciftliklerinde) solungag
epitelini ve kilcal damarlan etkileyen bir mantar
hastaligidir. Branchiomycosis, koi, yilan balgi,
levrek ve diger tath su baliklarinda onemli 6lim
ve solunum rahatsizligina neden olabilen bir
solunga¢ enfeksiyonudur. Branchiomycosis'e iki
oomycetes neden olur: Branchiomyces sanguinis ve
Branchiomyces demingrans. Koti su kalitesi, 6zellikle
yuksek amonyak seviyeleri, yiksek organik yukler
ve yogun plankton patlamalari, hastalik salginlariyla
guicli bir sekilde baglantiidir. Otrofikasyonun,
yabani balik popilasyonlarinda baliklari hastaliga
yatkin hale getirmede 6nemli bir etken oldugu
bilinmektedir.

Suya salinan sporlarin miktarini sinirlamak icin ¢iftlik
popilasyonlarindan 6lu baliklar uzaklastirimalidir.
Brankiomikoz tedavisinde kemoterapotik
banyolarin etkili oldugu kanitlanamamistir. Nekrozlu
solungaclardan diisen mantar sporlari nedeniyle, bu
hastalik etkilenen baliklarda solunum sikintisi yaratir
ve Onemli oranda oOlim orani ile karakterizedir.
Solungag curiikligu lezyonlari, ciddi hastaliklari olan
baliklarda yaygin dis gostergelerdir. Bu lezyonlar
kolumnaris hastaligina veya diger solungag
enfeksiyonlarina benzeyebilir.

Ahmet Ozer (Sinop Universitesi Su Uriinleri Fakiiltesi)

tarafindan

yapilan Baliklarda yaygin paraziter

hastaliklar sunumunda, Tiirkiye'de rapor edilen deniz,
tath su ve akvaryum baliklari parazitlerinin cesitliligine

iliskin genel

bilgiler verilerek, yaygin parazitlerin

sistematigi, yasam dongiileri ve enfeksiyon siirecleri ile
ilgili ayrintilara yer verildi. Ana noktalar asagidaki gibidir:

Parazitler diinyanin en cesitli canli organizmalari
olarak kabul edilmektedir. Deniz, tatli su ve aci sudaki
baliklar, dogadaki veya yetistiricilik sartlarindaki
yasamlarinin bir noktasinda en az bir parazite sahip
olurlar. Parazitler genellikle konakgisi olan baligin
saghginazararhdir ve enfeksiyon tekniklerinianlamak
onlarla savasmak icin cok énemlidir. Balik konaklari,
parazitlerin yasam déngulerini tamamlamalari igin
yiyecek ve yuva saglar.




Ozet Rapor

Parazitler dista veya iceride yer alabilir ve konak
Ozgullikleri monoksen, oligoksen veya poliksen
olabilir:

o Monoxenous parazitler, yalnizca bir konakgi
tir Gzerinde/icinde yasam icin uyarlanmistir
(yani, kati 6zgllik sergilerler).

o Oligoxenous parazitler, bir veya daha fazla
tir tipik bir konakgi olabilse de, birka¢ konakgi
lUzerinde/icinde yasayabilir.

o Polyxenous parasites are not specific to a
particular host and are capable of infecting
many different types of host.

Ust taksonomide, parazitler Protozoa veya Metazoa
olarak kategorize edilebilir. Protozoa'nin en yaygin
parazit gruplari Ciliophora, Myzozoa ve Euglenozoa
iken, Monogenea, Trematoda, Cnidaria, Nematoda,
Cestoda, Arthropoda, Acanthocephala ve Hirudinea
Metazoa olarak siniflandiriimaktadir. Dogru kosullar
mevcut oldugunda, protozoan ve eklembacaklilar
gibi bazi metazoan parazitler hizla ¢ogalabilir ve
enfekte etmek icin yalnizca bir konakgciya ihtiyag
duyar. Metazoan parazitler ise yasam dongulerini
tamamlamak icin birden fazla konakgciya ihtiyag
duyarlar ve baliklar ara veya kesin konak olarak
hizmet edebilir. Parazitler, konakladiklari yere/
konakgilara bagh olarak balik saghdi uzerinde
hiperplazi, 6dem ve kanama gibi ciddi patolojik
etkilere neden olabilir.

Taksonomik olarak siniflandirilan parazit turleri ve
ozellikleri asagida kisaca 6zetlenmistir.

o Protozoa. Balik tirlerinde bu parazit grubunun
neden oldugu baglica hastaliklar Beyaz
Nokta Hastaligi (Ichthyophthirius multifiliis),
Trichonidasis ve Amyloodiniosis'tir:

¢ Ciliophora.Siliatlar, balik konaklari arasinda
en kolay yayilan protozoan parazitlerdir.
Ektoparaziter hastaliklar, sicak su balik
ciftliklerinde en blyik sorun olarak
gosterilmektedir ve ektoparazitler, ciddi
Olumlere neden olan en buylk patojenik
organizmagrubu olarakraporedilmektedir.

¢ Dinoflagellata. Bu tiir, 0Ozellikle sicak
aylarda dramatik kayiplara neden olabilir.
Amiloodiniosis, ¢iftlik kosullarina, parazit
yukine, balik tlrlerine ve mevsime bagl
olarak ylzde 100 civarinda akut hastaliga
yakalanma ve 6lim oranlari ile konagi 12
saatten daha kisa stirede oldurebilir. A.
ocellatum patojenitesi, parazit evresinin
(trophont) konak dokularina (esas olarak
solungaclara) tutunmasi ile ilgilidir..

o Metazoa. Metazoan parazitler, alti parazit
taksondan olusan bir polifiletik grup icerir:
yassi solucanlar (Platyhelminthes), tenyalar
(cestodlar), trematodlar (flukes), yuvarlak
solucanlar (nematodlar), acanthocephalans ve
kabuklular. Cok biyik bir grup olan Metazoa'da
baliklarda hastaliga neden olan bagslica
parazitler sunlardir:

¢ Monogenea. Monogeneanlar  baligin
derisinde, solungaglarinda veya
yuzgeclerinde bulunabilen ektoparazitik
yassi kurtlardir. Dogrudan bir yasam
dongusline sahiptirler ve arada bir ana
konakglya ihtiya¢ duymazlar. Eriskinler,
onlari hermafrodit yapan hem erkek hem
de disi Greme yapilarina sahiptir (Tubbs
ve ark., 2005). Monogeneanlar, tim
ektoparazitler gibi, iyi gelismis baglanma
sistemlerine sahiptir..

¢ Digenea. Digeneanlar endoparazitik yassi
kurtlardir. Anterior ve ventral bolimlerde
iki adet vantuz benzeri baglanma
organi bulunur. Hem tath su hem de
deniz habitatlarinda, birka¢ cins konakgl
baliklar enfekte eder. Deride, ylizgeclerde,
solungaclarda,  kasta, midede ve
bagirsaklarda az miktarda beyazdan sariya
veya kahverengiden siyaha kistler Gretirler.

¢ Cestoda. Cestodlar, endoparazitik olan
tenyalardir. Govde bolimlere ayriimis
veya bolimlere ayrilmamis olabilir ve
serit benzeri olabilir. Yetiskin tenyanin
bas bolgelerinde skoleks adi verilen
kanca benzeri bir organi vardir. Bu organi
kullanarak i¢ organlara baglanarak balik
tlrlerini enfekte ederler. Bazi tirler 25
metre uzunluga kadar buylyebilir. Bazi
hayvanlar zoonotiktir, bu da insanlari
enfekte edebilecekleri anlamina gelir.

¢ Crustacea. Copepoda ve Isopoda gruplari,
ticari baliklarda en yaygin bulunan parazit
kabuklulardir.Farklitatlisuve denizbaliklari,
Argulus, Caligus, Ergasilus, Lernanthropus,
Lernaea, Lerneaocera ve Lepeophtheirus
(deniz biti) cinsinin turleri tarafindan
parazitlenir. Isopoda cinslerinden Nerocila,
Livoneca Ceratothoa ve Gnathia turleri,
solungaclarda, adiz boslugunda ve deride
tespit edilebilen parazitlerle cesitli deniz
baliklarini parazitlerler.

¢ Isopoda. Gnathiidae ve Cymothoidae
familyalann  balik parazitleridir, deniz
tarlerinin - cogunlugu ise dokuntiler
Uzerinde yasar. Sadece Cymothoidler
baliklari  yetiskin  olarak parazitlerler.
Yetiskin gnatidler serbest yasarken, larvalar
baliklar parazitlerler. Dile ve solungaclara
zarar verdikleri icin yiyecek arama faaliyeti
hos olmayan bir deneyim haline gelir.
Gnathiidae familyasi yasam dongusi
boyunca, larvalar baliklar enfekte eder ve
kanlariyla beslenirken, yetiskinler parazit
degildir.

¢ Myxozoa. Cnidaria subesinde (Myxozoa
Sinifi) cogunlugu balik paraziti olan bircok
cins ve tur vardir. Bazi tirler, tath su ve
deniz baliklari icin iyi bilinen patojenlerdir.
Miksozoanlar, son yillarda artan sayida
deniz ciftlik baliklarinda bulunmustur.



¢ Acanthocephala. Acanthocephalans, diken
basl solucanlar veya dikenli solucanlar
olarak da bilinir. Yetiskinler olarak yalnizca
omurgalilarin ince bagirsaginda bulunurlar
ve bir ara eklembacakli konakgiyr iceren
dolayli bir yasam donguisiine sahiptirler.
Acanthocephalans, geri c¢ekilebilir ve
kendi Uzerine katlanabilir bir hortum
yoluyla  konakgilarinin  badirsaklarina
yapisir. Hortum tasiyan kancalarin ve
dikenlerin boyutu ve sekli tlrler arasinda
blyuk farkliliklar  gosterir.  Besinler,
dogrudan viicut duvarindan konakginin
bagirsaklarindan emilir.

Su Urinleri yetistiriciliginde cok etkili birka¢ parazit
tarafindan Uretilen hastaliklar, 6nemli ekonomik
kayiplar ve sektoriin gelisimi Gzerindeki kisitlamalar
nedeniyle maliyetli olabilir. Parazit tedavilerinin
basarisi, kimyasal uygulamalar veya mikemmel
hayvancilikteknikleriyle karmasikyasam dongulerine
biyolojik ayarlamalar yoluyla gerceklestirilebilen
uygun tanimlama ve veri toplamaya baglidir.

Oznur Diler (Egirdir Su Uriinleri Fakiiltesi, Isparta
Uygulamah Bilimler Universitesi) Kerevit vebasi
patojeni Aphanomyces astaci'nin Tiirkiye'deki bazi
gollerdeki etkisiile Tiirkiye'deki kerevit tiirleri, kerevit
plagi ve patojeni Aphanomyces astaci hakkinda detayli
bilgi verdi. Ana noktalar asagidaki gibidir:

Turkiye'de kerevit hasadi yapilan 45'in izerinde su
kaynagi bulunmaktadir. Dar pengeli kerevit, Astacus
leptodactylus Esch, 1823, tlkenin yerli tath su kerevit
tarudir ve Ulke genelinde gollerde, baraj gollerinde
ve nehirlerde yaygin olarak yayilis gosterir (Harlioglu,
2011). Kerevit vebasinin etmenidir, Leptolegniaceae
familyasina ait bir mantar olan Aphanomyces astaci,
Oomycota subesidir (su kifleri). Kerevit, 1986 yilina
kadar Turkiye'de popililer bir deniz trlinliydi ve bu
tarihten sonra ¢ogunlugu Avrupa'ya ihra¢ edildi.
Turkiye'de kerevit vebasinin baslamasinin ardindan
kerevit poptlasyonunu korumak icin balik avlama
yasag getirildi. Bunu, bir dizi ulusal su kurulusunda
yeniden stoklama programi izledi.

Enfekte kerevitlerde go6zlemlenen semptomlar
arasinda yavas ve dulzensiz uzuv hareketleri, felcli
ekstremiteler, bacak ve pencelerin kaybi ve etkilenen
bolgelerin, 6zellikle de anal bodlge ve yiriyen
bacaklarin eklem zarlarinin veya kitindz ylizeylerin
tahribati yer alir. Karapaks veya karin segmentleri.
Baslangicta enfekte olmus hayvanlardan yayilma
hizi, biri suyun sicakhigi olmak tizere bir dizi faktorden
etkilenir. Sonug olarak, patojenin bir populasyona
ilk girisinden ve bariz kerevit 6limlerinden itibaren
gecen sire, birka¢ haftadan aylara kadar biylk
Olctide degisebilir. Bu siire zarfinda, enfeksiyonun
yayginhgi ylizde 100%e ulasana kadar kademeli olarak
artacaktir. Son derece hassas bir kerevit popiilasyonu
enfekte oldugunda, genellikle kisa bir siire icinde
yuksek dizeyde o6lim oranlariyla karsilasilir ve
bu durum kerevit yogunlugunun yiiksek oldugu
yerlerde 6li ve 6lmekte olan kerevitlerin gollerin,
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nehirlerin ve derelerin tabanlarini doldurmasiyla
sonuglanir (WOAH, 2019).

Enfekte canli veya 0Olu kerevitlerin, muhtemelen
kontamine olmus su, ekipman veya hastaligi enfekte
bir kerevitten hassas tirler iceren acik bir alana
iletebilecek diger materyallerin tasinmasindan
kaciniimalidir. Genel biyoguvenlik énlemleri iyi bir
sekilde olusturulmali ve takip edilmelidir, 6rnegin,
tesislere diizenli giris, bolgeye girerken bot temizligi,
herhangi bir 6liim vakasinin arastirilmasi, yeni canli
hayvanlarin (kerevit, ylzgecli balik) getirilmesinde
yalnizca A. astaci enfeksiyonundan ari bir kaynaktan
geldiklerinden emin olunmalidir (WOAH, 2019).
Disuk seviyeli enfeksiyonlar kiltlr yodntemleri
ile tespit etmek mimkin degildir. Molekuler
yontemlerin  kullanilmasi  hastaliklarin  teshisine
yardimciolur, ancak genotipler arasindakifarklilasma
hala izolasyon prosedirlerinin  kullanilmasini
gerektirir.

ilhan Altinok (Stirmene Deniz Bilimleri Fakiiltesi,

Karadeniz

Teknik Universitesi) tarafindan

gerceklestirilen Yaygin viral balik hastaliklari, tani ve
korunma sunumunda virlsler ve baliklarda sik gorilen
viral hastaliklar hakkinda detayl bilgiler yer aldi. Ana
noktalar asagidaki gibidir:

Virtsler, ayni anda olmamak sarti ile, genomlari RNA
veya DNA'dan olusan, ve genomu koruyan bir kapsid
proteini olan hiicresiz bulasici varliklardir. Cogu
virtsin, bir viris grubunu digerinden ayiran, enfekte
olmus bir konak hticre tarafindan olusturulan
protein iceren bir lipid ¢ift tabakasinin zarfi gibi ek
yapisal ozellikleri vardir. 2021'de Dunya Hayvan
Saghg Orgiiti (WOAH), sekizi viral kaynakli on adet
bildirimi zorunlu balik hastaligi listeledi.

Yaygin goriilen viral balik hastaliklari sunlari icerir:

o Enfeksiy6z Pankreatik Nekroz Viriisu, gokkusagi
alabaligi yavrularinin yizde 50'sini 6ldiren bir
hastalik salgininin ardindan hticre kiltiiriinde
(IPNV) kesfedilen ilk bahk virtsuydi (Crane
ve Hyatt, 2011). En hassas tirler alabaliklar ve
gokkusagi alabaligidir. Tath su asamasinda,
yavru alabaliklar zaman icerisinde ytizde 100'e
varan oranda 6lir ve smolt (iki yas) sonrasi,
tuzlu su fazinda da ©6nemli 6lim oranlari
go6zlemlenmistir. Klinik olarak sadece yavru
baliklar etkilenir (6 aydan buyik baliklarda
olum nadirdir). IPN salginlari diinyanin hemen
her kosesinde gozlemlenmistir. Klinik olarak
hastaligin siddeti baligin yasina, tlrlne,
sicakhga ve diger cevresel parametrelere bagli
olarak degisir.

o Novirhabdovirus cinsine ait bir rabdovirls
olan viral hemorajik septisemi virlsti (VHSV),
Avrupa'da yetistirilen gokkusadi alabaliginda
en sik gorulen hastaliktir. Salmonidae, Esocidae,
Clupidae, Gadidae ve Pleuronectidae, VHSV ile
enfekte olabilen baliklar cinsleri arasindadir.
Bir VHS salgini sirasinda, geng baliklar en
savunmasiz gruptur, ancak, her yastan balk
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hastalanabilir ve semptomlar gosterebilir. 3 ila
12 °C arasinda degisen su sicakliklari hastaliga
neden olur, 8 °Cila 10 °C arasinda 6lim oranlari
artar. VirGsin yayllmasi 15 °C'nin lzerinde
nadirdir. Virlsler, hastalik salginlari sirasinda su
kaynakli bulasma yoluyla kolayca yatay olarak
yayilabilir. Hayatta kalanlar tasiyici olabilirler,
virisl idrar veya cinsiyet Urlnleri yoluyla
yayabilirler; ancak vektorlerde viral tespit,
cinsel olgunluga ulasana kadar dogru degildir.
Dokiilme sadece kisin, su sicakliklari donma
noktasinin altina dustiginde meydana gelir
(Noga, 2010).

Viral hemorajik septisemiye (VHSV) neden
olan virls, Sprivivirus cinsine ve Rhabdoviridae
ailesine aittir. Hastalik, yetistiriciligi yapilan
henliz cinsel olgunluga ulasmamis sazan
baliklarini etkiler ve su sicakhginin ilkbaharda
10°C ile 20°C arasinda degistigi havuzlarda
yaygindir. Tum yas gruplari etkilenebilse de, bir
yasina kadar olan geng baliklarin klinik hastalik
belirtileri gosterme olasiligi daha yuksektir.
Yas veya yasla ilgili olarak dogustan gelen
bagisikhk durumu, geng baliklarin hastalik
belirtileri gostermeye daha yatkin olmasiyla,
klinik hastalik goriniimiinde ¢ok 6nemli bir
rol oynuyor gibi goriinmektedir. Su sicaklig,
balik yasi ve durumu, badisikhk durumu,
popilasyon yogunlugu ve stres degiskenlerinin
timu hastalik modellerini etkiler. Kislama
(hibernation), hastaliga karsi savunmasizliga
katkida bulunabilecek zayiflamis bir fizyolojik
duruma neden olabilir.

(o]

ilk olarak 1950'lerde kesfedilen Bulasici
Hematopoietik Nekroz Virtst (IHNV), Amerika

Birlesik  Devletlerinin  Kuzeybati  Pasifik
bolgesindeki  salmonid  kulugkahanelerinde
hasara yol acti. Basglangicta, hastaligin
yalnizca Oncorhynchus tirlerini  etkiledigi

distniluyordu, ancak diger bircok tur artik
virtise duyarl olarak siniflandiriliyor. Daha geng
baliklar, klinik semptomlar gdstermeyebilen
daha yash baliklardan daha yuksek bir 6lim
oraninasahiptir.Susicakhgida salginlar Gizerinde
onemli bir etkiye sahiptir. En yuksek 6lim orani
hytizde 100’e kadar) 10 °C'de meydana gelir ve
daha dustik sicakliklarda daha az akut ve daha
fazla kronik 6lim meydana gelir (Noga, 2010).

Koi herpes virtisi (Cyprinid Herpesvirus 3),
genclerden vyetiskinlere kadar her yastan
baligi enfekte edebilmektedir. Sazan larvalari
KHV enfeksiyonuna karsi direnclidir ancak
olgunluga ulastiklarinda duyarli hale gelirler.
Su, ya dogrudan (baliktan balga) ya da vektorel
(vektorden baliga) olabilen yatay aktarim icin
baslica abiyotik vektor olarak hizmet eder.
Virtsler baliklar tarafindan diskilari, idrarlari,
solungaclari ve deri mukuslariyoluyla disari atilir
(Rathore ve ark., 2012). Hastalik 6zellikle optimal
sicakliklarda (23-25 °C) hizla yayilabilirken, 23
°C'nin altindaki sicakliklarda da yavas da olsa
yayilabilir. Hassas gruplar arasindaki hastaliga
yakalanma orani yilizde 100 kadar yiksek
olabilir. Viris izolasyonu yapilacaksa solungac,
bobrek ve dalak dokularindan érnek alinmalidir..




o Lymphocystis  hastaligi  virlsu (LCDV),
Iridoviridae ailesinin bir Gyesidir. Bu kronik
enfeksiyon, 45 farkli aileden 141'den fazla deniz
ve tatli su balik tiiriinl enfekte etme yetenegine
sahiptir. Enfeksiyon, en sik ylizgeclerde, deride
veya solungaclarda gorilen cakil veya sigil
benzeri nodillerin gelismesine neden olur,
ancak diger dokular da etkilenebilir. Dogada
bulasma sekli bilinmemekle birlikte hastalik,
su sicakliginin 12 °C’nin altinda oldugu kis
aylarinda siklikla gorilur. Enfekte baliklar viris
nedeniyle 6lmezler, ancak ekonomik degerleri
azalir

o Alloherpesviridae ailesinden Cyprinid
Herpesvirus-1 (CyHV-1), asin mukus hicresi
¢ogalmasina neden olan bir cilt hastaligi olan
Sazan Pox virlsi hastaliina (CPVD) neden
olur. Genellikle 6limcil degildir. Semptomlar,
soguk kis aylarinda ve ilkbaharin baslarinda
ortaya cikan, ancak yaz aylarinda sicakhk
yikseldiginde azalma egiliminde olan klinik
olarak belirgin beyaz mumsu lezyonlari icerir.
Olim riski oldukca dusiiktiir, ancak derideki
blytime baliklarin pazarlanabilirligini azalttigi
icin ekonomik etkisi 6nemlidir. Asinmis cilt ile
temas, yatay enfeksiyona neden olur.

Lactococcosis: Gokkusagi alabaligi (Oncorhynchus
mykiss) ¢iftliklerinde sik goriilen bir hastalik sorunuile
ilgili bir vaka calismasi Jale Korun (Akdeniz Universitesi
Su Uriinleri Fakiiltesi) tarafindan sunulmustur. Ana
noktalar asagidaki gibidir:

Baliklar saglikh tutmak, su Urunleri yetistiriciligi
sistemlerinin temel amacidir ve baliklarda hizl
blylmeyi tesvik eder. Yumurtadan pazarlanabilir
boyuta kadar, saglikh baliklarin hayatta kalma
orani yuksektir. Bununla birlikte, okyanuslar ve
denizlerden farkli olarak, balik havuzlari daha genis
bir faktor yelpazesi ile karakterize edilir. Sicakhk ve
¢ozlinmis oksijen gibi bu faktorlerin bazilar balk
saghg Gzerinde olumsuz etki yaparak strese bagl
hastaliklara neden olabilir (Wedemeyer, Meyer ve
Smith, 1976).

Lactococcosis, yiiksek 61im oranina sahip septisemik
bir enfeksiyondur ve hem tatli su hem de deniz
baliklarinda bulunmustur. Hastaliga Lactococcus
garvieae (daha eski esanlamlisi Enterococcus
seriolicida ) bakterisi neden olur ve ilk olarak
1950'lerin sonlarinda Japonya'da goézlenmistir. O
zamandan beri bakteri bircok Ulkeye yayilmistir
(Ferrairo ve ark., 2013).

Anoreksiya, uyusukluk, dizensiz ylizme, melanoz,
tek veya cift tarafli ekzoftalmi, periorbital ve goz ici
alanlarda, yuizgeclerin tabaninda ve i¢c organlarin
yuzeyinde asit ve kanamalar laktokokozun en yaygin
klinik belirtileridir.

L. garvieae, sitokrom oksidaz, katalaz ve H2S
icermeyen, kisa zincirler olusturan, Gram pozitif, oval
sekilli bir bakteridir. 10 ila 45 °C arasinda degisen
sicakliklarda yuzde 6.5'lik bir NaCl c¢ozeltisinde
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gelisir (Savvidis ve digerleri, 2007). L. garvieae'yi
tanimlamak icin fenotipik karakterizasyon ve API
20 molekiler teknikleri gibi ticari hizli teshis kitleri
kullanilir. Belirli bir uzunlugu 1 100 bp olan tiire 6zgi
primer cifti PLG-1 ve PLG-2, bakterileri tanimlamak
icin kullanilir (Korun ve digerleri, 2018).

+ Lactococcosis tedavisinde antimikrobiyal ilaglar
kullanilir. Diler et al. (2002) ve Durmaz ve Kilicoglu
(2015) L. garvieae'nin  eritromisin, ampisilin
ve oksitetrasikline duyarli  oldugunu ortaya
koymustur.  Bununla  birlikte, antimikrobiyal
ajanlar komplikasyonlara neden olabilir. Ulkeler
arasinda alabalik Uretiminin yaygin bicimlerinde
L. garvieae'ye karsi antibiyotik direnci bildirilmistir
(Raissy ve Ansari, 2011; Raissy ve Moumeni, 2016).
Sonuc¢ olarak, antibiyotik alternatifleri ila¢ direncini
telafi edebilir.

«  Cahsmanin temel sonuclari asagidaki gibidir:

o Arastirmada laktokokozdan etkilenen tiim
baliklarda benzer semptomatik sonuglar
bulundu.

o Calismada Kemer, Korkuteli, Serik ve Manavgat
orneklerinden toplam 82 Lactococcus garvieae
susu izole edilerek test edilmistir.

o 82 L. garvieae suslarinda ampisilin, nalidik asit,
nitrofurantoin, oksalinik asit ve stilfametoksizole
direncinin yani sira amoksisilin, enrofloksasin,
florofenikol ve  kloramfenikol  duyarlhg
kesfedilmistir.

o Basitrasin suslarin ylizde 57.32'sine, eritromisin
yuzde 59.76'ya, furazolidon ylzde 74.39%,
oksitetrasiklin yuzde 82.93%e ve streptomisinin
yuzde 91.46'sina duyarli bulundu.

o Suglar, 0.4 ila 0.6 arasinda degisen bir Coklu
Antibiyotik Direnci (MAR) indeksine sahiptir.
MAR indeksi sonucunda tim suslar 0.2'den
yuksek c¢ikmisti. Bu bulgu yetistiricilerin
birden fazla antibiyotik uygulayabilecegini
gostermektedir.

o Ciftliklerde laktokokoz semptomlarini tedavi
etmekicin eritromisinin kullanildidi bildirilmistir.

o In vitro antibiyotik duyarlilik testleri,
eritromisinin suslarin ylzde 59.76'sina yanit
verdigini ortaya koydu. Bu, bakterinin hem tarla
hem de laboratuvar kosullarinda eritromisine
duyarh oldugunu gostermekle birlikte, suslarin
bu antibiyotige direng gelistirmeye basladigini
ve bu tir tedavileri gelecekte daha zor hale
getirdigini ve alternatiflerin gelistirilmesini
gerektirdigini gosterir.

Ahmet Ozer (Sinop Universitesi Su Uriinleri Fakiiltesi)
tarafindan verilen Bir endemik ve bir istilaci baligin
saglik degerlendirmesi sunumu ile, endemik dis sazani
Aphanius danfordii ve istilaci sivrisinek baligi Gambusia
holbrooki'nin parazit faunasini arastiran bir ¢alismanin
ayrintilarini verdi. ekolojik cevre. Calisma, farkli parazit
gruplarinin  ortak enfeksiyonlarinin her iki balik
tlriniin nispi kondisyon faktori Uzerindeki etkilerini
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degerlendirmeyi ve bunlarin rekabetci etkilesimleri
Uzerindeki etkilerini belirlemeyi amacladi. Ana noktalar
asagidaki gibidir:

Turkiye, Asagi Kizilirmak Deltas’'nda Aralik 2011 -
Kasim 2012 déneminde toplam 125 A. danfordii
ve 227 G. holbrooki toplanmis ve konvansiyonel
yontemlerle parazit yodninden incelenmistir.
Tespit edilen parazitler daha yiiksek taksonomik
siniflarda gruplandiriimis ve enfeksiyon indeksleri
hesaplanmistir.

istatistiksel analiz icin, asir dlciimlerin etkisinden
kaginmak icin her iki balik tird icin agirhk-uzunluk
iliskisi (WLR) egrileri saglam regresyon yontemleriyle
tahmin edilmistir. Bahigin durumu, sismanhgi veya
saghgi, gozlenenagirhginbeklenenagirligaoraniolan
bagil durum faktord (Kn) kullanilarak degerlendirildi.
Mevsimler, parazit yukleri, gdzlemlenen farkli parazit
gruplari ve bunlarin birlikte enfeksiyonu ile Kn'nin
varyasyonlari, daha sonra ortalama (Kn) degerleri
standart deger (Kn=1) ile t student-testi kullanilarak
karsilastirmali olarak analiz edildi.

Ayni ortami paylasan iki tlr arasindaki mevcut
rekabetci  etkilesimler daha sonra  saglik
degerlendirmesi icin karsilastirmali olarak arastirildi.
Dis sazanlarinda Protozoa (5), Monogenea (2),
Digenea (5), Nematoda (3), Acanthocephala (1),
Cestoda (1) ve Copepoda (1)'e ait toplam 18 parazit
tirld tespit edilmistir. Ancak Sivrisinek baliginin
Protozoa (2), Monogenea (1), Digenea (4), Nematoda
(1) ve Cestoda (1)'e ait 9 parazit tlri tarafindan
enfekte oldugu tespit edilmistir.

Her iki balik icin farkli parazit gruplarinin bireysel
veya Dbirlikte enfeksiyonu, sadliklari Uzerinde
olumsuz bir etki gdstermemistir, ancak o6zellikle
Sonbahar ve ilkbaharda dis sazani (zerinde
olumsuz bir mevsimsel etki tespit edilmistir ve
dis sazaninin goreceli durum faktori bu yizden
Sivrisinek bahgindan daha ku¢iik bulunmustur. Dis
sazanlarinda parazit yikinin sivrisinek baliklarina
gore daha yuksek oldugu gozlemlense de, her
parazit yiki icin ortalama (Kn) degerlerinin standart
bir“1” degerine esit oldugu gozlendi.

Konaktaki parazit sayisi arttikca yaz hari¢ tim
mevsimlerde dis sazaninin agirhdginin  azaldigi
goruldi. Buarastirma calismasiile elde edilen verilere
dayanarak, enfeksiyon indeksleri, parazit yikleri ve
her iki balik tiriintiin saghk durumu ile ilgili endemik
ve istilaci balik turleri arasindaki olasi etkilesimler
vurgulanmig ve ayrintili olarak tartisiimistir.

Calismanin temel sonuclar asagidaki gibidir:

o GoOzlenen parazit gruplari arasinda, diger parazit
gruplarinin varhdina ragmen, daha fazla alan
ve yiyecedin ve baligin daha yiksek agirligi ve
daha uzun boyunun bir sonucu olarak Protozoa
en yuksek yayillimi gdstermistir.

o Gozlenen parazit gruplari arasinda en yiksek
yayllimi Digenea gostermektedir. Bu, diger
parazit gruplarinin varhgina ragmen, etkilenen
baliklar arasinda daha yuksek gida alimmnin bir
sonucudur.

o Monogenean, Acanthocephalan, Copepoda
ve Cestoda enfeksiyonlarinin dogrudan etkisi,
enfeksiyon dizeylerinin c¢ok disiuk olmasi
nedeniyle ihmal edilebilir goriinmektedir.
Protozoan ve Nematod parazitleri ile yukarida
belirtilen parazit gruplari ile birlikte enfeksiyon,
her iki balik turinun de gelisiminde herhangi
bir azalmaya neden olmamistir.

o Ekolarak, en yiiksek yayginlik orani ve ortalama
yogunluga sahip olan Protozoa ve Digenea
koenfeksiyonu ile, her iki parazit grubunun
ihtiyaclarina karsilik gelen goreceli kondisyon
faktoru beklenen degere esit oldugundan, bu
baliklardazararayola¢miyorgibigdrinmektedir.

o Dis sazaninin durumu degerlendirilerek tim
parazit gruplariarasinda sonbahar ve ilkbaharda
koenfeksiyonlar Uzerindeki mevsimsel etkiler
belirlenmistir.

o Birden dorde kadar sayilarla Olglilen parazit
etkisi, grup enfeksiyonlarinin sayisi arttikca
agirlik ve ortalama durum faktoéri UGzerinde
olumsuz bir etki gostermedi. Bu tiir parazitizmin
istatistiksel olarak anlaml bir olumsuz etkisinin
olmamasi, her iki balk tlrinin de az sayida
enfekte 6rneklerden kaynaklanmis olabilir.

o Mevsim etkilesimi ve parazit gruplarinin sayisi,
her iki balik turtiniin gorece kondisyon faktori
Uzerinde etkili olmadigr ortaya cikti.

o Bu calisma, endemik dis sazaninin genel
durumunun, 18 parazit tirinin varligina
ragmen iyi dengelenmis oldugunu ortaya
koymustur.

o Endemik olmayan dogu sivrisinek baliklarinin
durumu da ayni sekilde iyi dengelenmistir, bu
dabu tlricin endemik dis sazanina gore rekabet
avantaji saglayabilir.

Karadeniz Teknik Universitesi Siirmene Deniz
Bilimleri Fakiiltesi'nden ilhan Altinok tarafindan
Kocaagiz Levrek viriisii (LMBV) hastaligi ile ilgili bir
vaka calismasi sunuldu. Ana noktalar asagidaki gibidir:

«  Kocaagiz levrek virlisi (LMBV), Kocaadiz levregi
(Micropterus salmoides) enfekte eden biriridovirtstur.
LMBV hastaligi olan baliklar dengelerini kaybeder,
sismis veya kirmizimsi ylizme keselerine sahiptir ve
yuzeye yakin yuzer. Klinik acidan, virlsle enfekte
olan Kocaagiz levrekler siklkla etkilenmez. LMBV
ilk olarak 1995 yilinda Gliney Carolina'daki Santee-
Cooper Rezervuarinda bir balik 6limlerinin patojeni
olarak gosterildi. Virlisiin patojenitesi dogrulandi.
Molekiiler analize gore, LMBV diger iki iridovirsle
- lepistes virlisl (GV) ve doktor baligi virlsi (DFV)
ile iliskilidir, ancak kurbada virtisa 3 ile ilgili degildir
(Grizzle ve digerleri, 2002).

«  LMBYV, Iridoviridae ailesinin bir UGyesidir. Virls yirmi
yuzli bir geometrik sekle, cift sarmalli DNA'ya,
stoplazmada virus diizenegine sahiptir ve zarflidir.

«  Florida, Weir Goli'nde nadir goriilen balik olimleri
ve kocaagiz levrek ve kara-glines balgi (Pomoxis



nigromaculatus) sayilarinin azalmasinin ardindan
1991'de kocaadiz levreklerinden bir iridovirls izole
edildi. Bu iridoviriis daha sonra Weir Géli'nde ve
balik 6limi ge¢misi olmayan temiz bir ¢evre olan
Holly Goli'nde klinik olarak normal olan kocaagiz
levreklerinde kesfedilmistir (Grizzle ve digerleri,
2002).

Bu iki iridovirls numunesinin ana kapsid
protein dizilimi ve RFLP sonuglarina dayali
olarak karsilastirlmasi, bunlarin ayni virls gibi
gorindiiglini gostermistir.

LMBV'nin Florida, Lake Weir'de, Santee-Cooper
Rezervuari’'ndaki izolasyonundan 6nce kesfinin,
virGslin tanimlanmasi icin etkileri vardir. Cinkd,
LMBV, DFV ve GV'nin, Santee-Cooper ranavirlis
olarak adlandinlan yeni bir ranaviris tiriinn farkl
izolatlari veya suslari oldugu 6ne surilmistir (Mao
ve digerleri, 1999).

Bu terim, iridovirtslerin ilk izolasyonundan sonra
“cografi kokenlerinden” isimlendirildigi onerisinden
esinlenmistir (Williams, 1996). Bununla birlikte,
virls baska bir bolgeden daha 6nce tanimlandigi
icin, calismanin bulgular Mao ve ark. (1999) ait
olarak kabul edilemez. GV ve DFV'nin ranaviris olup
olmadigi da ayni sekilde bir tartisma konusudur.
(Hyatt ve digerleri, 2000).

Hicre kultird tahlili - yaklagiminin  kullaniimasi,
gorinuste saglikh baliklardaki LMBV seviyelerinin
siklikla tespit limiti civarinda oldugunu bulur. Sonug
olarak, LMBV icin negatif test veren bazi baliklarin
viral seviyeleri tespit esiginin altinda kalmaktadir.
2001'den Once, Polimeraz Zincir Reaksiyonu (PCR)
yaklagimi, huicrekilturitahlilinden dahaazduyarlydi
ve LMBV icin secici degildi. Bu sorunlari gidermekicin
Karadeniz Teknik Universitesi tarafindan LMBV'ye
Ozel bir PCR testi olusturulmusgtur.

Bu calismada bildirilen PCR yaklasimi, subklinik
olarak enfekte olmus baliklarda LMBV'yi tanimlama
yetenegini gelistirir. Klinik olarak hasta kocaagiz
levreklerde go6zlenen yiiksek titreler nedeniyle,
PCR yontemiyle disulk virlis seviyelerinin tespiti,
LMBV'nin neden oldugu hastaligin teshisi icin
onemli degildir. Numune kontaminasyonunu
onlemek icin 6nceki prosedirlerde belirtilenler gibi
uygun korumalar uygulanmadikga, PCR yonteminin
disik tespit limiti bir endise kaynagi olabilir (Grizzle
ve digerleri, 2003).

SibelOzesen Colak'in (istanbul UniversitesiSuBilimleri
Fakiiltesi) yaptig1 Su Uriinleri Yetistiriciliginde Tedavi
ve Veteriner ilaglarinin Kullanimi baslikli son sunumda,
su urdnleri yetistiriciliginde kullanilan ilag uygulama
yontemleri, ilaclar, antibiyotikler ve tedaviler hakkinda
detayli bilgi verildi. Ana noktalar asagidaki gibidir:

Tedavi, saglik ve karantina sistemi yonetiminden
daha oOncelikli olarak konumlandirilmistir. Su
Urtinleri sektoriinde cesitli ilag ve kimyasallar (glbre,
dezenfektan, bocek ilaci vb.) kullaniimaktadir.
Mevzuat cercevesinde, su Grlnleri endustrisi,
cevre ve tiketiciler lzerindeki etkilerinin izlenmesi
onemlidir.
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Kullanilan ila¢ uygulama yontemleri su tedavisi
(batirma  veya daldirma, yikama, banyo
tedavisi, su tedavisi), yem ici ilag, enjeksiyon ve
topikal uygulamadir. Sunum, her bir ydntemin
uygulamasinin inceliklerini ve bunlarin avantaj ve
dezavantajlarini tartismistir.

Uriinlerin cogu gida enddistrisinde uzun bir giivenli
kullanim gec¢misine sahip olsa da, ilag, bocek ilac
ve antibiyotik olarak kullanilanlar da dahil olmak
Uzere bazi bilesikler toksik, biyo-birikimli veya
her ikisi de olma potansiyeline sahiptir. Kirlenmis
suyun salinmasi ekosisteme zarar verebilirken, diger
maddeler balik ve kabuklu deniz hayvanlarinin etini
bozarak tuketicileri riske atabilir (Boyd ve Schmittou,
1999).

ilgili cevresel, ekonomik ve tiiketici etkilerini dikkate
alarak uygun ila¢ uygulama yontemini secmek ¢ok
onemlidir.

Su Urlnleri vyetistiriciligi sektoriinde antibiyotik
direncinin ortaya c¢ikmasi, antibiyotiklerin yaygin
kullanimindan kaynaklanmaktadir. Antimikrobiyal
ilaglarin su Urlinleri vyetistiriciligi sistemleri ve
cevreleri Uzerindeki etkisini belirlemek icin daha
fazla arastirmaya ihtiyac vardir.

Tedaviden sonra baliklar yasal ila¢ kalinti suresi
boyunca havuzlarda veya kafeslerde tutulmalidir.
Yetistiricilik sistemi suyundaki bakteriler ve tortular
arasinda yatay diren¢ gen aktarimi kanitlanmistir.
Direnc iletilebilmektedir. Su Grtnleri yetistiriciliginde
antibiyotik  kullanimi  bir¢cok Ulkede kisitlama
altindadir.

Her dlke, su drlnleri yetistiriciligi onayl ilag ve
kimyasallarin bir listesini olusturmalidir. Bu listeler
ayrica ilacin izin verilen kullanimlarini, uygulama
tekniklerini ve geri cekme sirecini de icermelidir.
Ureticiler ayrica riinlerinin  kimyasal yapisini,
yasal kullanimlari ve uygulama yontemlerini,
cevresel tehlikeleri ve sinirlari  detaylandiran
etiketler yayinlamaya zorlanmalidir. Su Grinleri
yetistiriciliginde ilaglar bashca dort farkli sekilde
uygulanmaktadir:

o Suiciuygulama

o Yemiciuygulama

o Enjeksiyon, ve

o Yuzeysel uygulama.

Antibiyotikler ve diger ilaglar, baliklarda ve diger
su hayvanlarinda hastaliklari tedavi etmek igin
kullanilirken, su Urinleri yetistiricilik sistemlerinde
glibreler, kirecleme malzemeleri, dezenfektanlar,
oksidanlar, pihtilastinicilar,  bocek  oldirdciler,
adsorbanlar ve mineraller kullaniimaktadir (Boyd ve
Schmittou, 1999).

Antibiyotiklerin temel prensibi, mikroorganizmanin
hiicrelerini  cesitli  sekillerde  parcalamalari,
ancak konakglya zarar vermemeleridir. Ornegin
stilfonamidler bakterihiicresininara metabolizmasini
engellerken, tetrasiklinler bakteri ribozomlarinda
protein sentezini engeller. Secici olarak calisirlar
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cunki konak hiicreler tizerinde karsilik gelen etkileri
yoktur. Tedavilerde birincil olarak suvantibiyotikler
kullanihr: Stlfonamidler, Tetrasiklinler, Penisilin ve
Makrolidler. Antibiyotiklerin kombine edilerek genis
bir spektrum olusturulmasina kombine antibiyotik
kullanimi denir. iki antibakteriyel ilac ayni anda
kullanildiginda, genellikle sinerjik veya antagonistik
bir etkiye sahiptir. Antibiyotik kombinasyonlarinda
temel amag, sinerjik bir etki elde ederek patojenik
mikroplari hizli ve verimli bir sekilde ortadan
kaldirmaktir. Baliklarda ila¢ kullanilirken asagidaki
noktalara dikkat edilmelidir:

o Baliklar poikilotermiktir, yani viicut isilarini
kendileri Uretemezler, dolayisiyla sistemik

ilaclari  karasal hayvanlardan daha yavas
metabolize ederler.

Harici tedavi icin kullanilan kimyasal tedavi
ediciler, baliklar icin ¢6zlinmis oksijenin
mevcudiyetini etkileyebilir.

Bircok kimyasal tedavi drlind baliklar igin
tehlikeli olma potansiyeline sahiptir ve sinirh bir
tedavi araligina sahiptir.

Bircok  kimyasal tedavi urGnid, kapali
sistemlerdeki biyolojik filtrelerin arizalanmasina
neden olur.

Tedavi edilmeden 6nce baliklar en az 24 saat a¢
birakilmalidir.
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Calistaydan ¢ikan dnemli sonuglar asagidaki gibidir:

Sonu Ve « Bulasicr sucul hayvan hastaliklar, su Urinleri
yetistiriciligi  sektord icin - Oonemli  bir sorun

olusturmaktadir ve son vyillarda artan bir siklikta
y ortaya c¢ikmis ve biyik ekonomik hasara neden
taVSIY€1€r olmustur. Sucul hayvan hastaliklarina ¢cogunlukla,
yetersiz sucul hayvan saghgi yonetimi, standart alti
balik yetistiriciligi Gretim uygulamalan ve kultir
hayvanlarinda strese yol acan cevresel bozulma
neden olur. lyi balik yetistiriciligi uygulamalar,
ciftlik baliklarinda stres yonetimi ve veri kaydi, sucul
hayvan saghg yonetiminin genel basarisinin ve bu
hayvanlarda hastaliklarin 6nlenmesi vedenetiminin
merkezinde yer alir.

Kuglik olcekli balik yetistiricileri, sucul hayvan
hastaliklarinin  6nlenmesi, kontroli ve ortadan
kaldirilmasinda oynayabilecekleri merkezi roliin
genellikle farkinda olmadiklariicin hastalik risklerine
karsi daha savunmasiz goriinmektedir. Bir hastalik
teshis edilmez veya tedavi edilmezse, ortaya cikan
ekonomik maliyetler ve finansal kayiplar énemli
olabilir.

Bu nedenle, daha iyi sucul hayvan sagligr yonetimi,
sucul hayvan refahi ve su Grtnleri Gretimi saglamak
icin entegre bir yaklasima ihtiya¢ vardir. Bu ayni
zamanda FAO, WHO ve WOAH'In uluslararasi kural ve
standartlarina uyulmasini da gerektirir.

Balik hastaliklari balik yetistiriciliginde merkezi bir
konu olmasina ragmen, balik hastaliklari ve yonetimi
Orta Asya ve Kafkasya bolgesinde genellikle iyi
belgelenmemistir. Suda yasayan hayvanlarin
saghk ve refahini g6z oOnlnde bulundurarak,
WOAH"a bildirilmesi gereken hastaliklar hakkinda
teshis, tedavi, gozetim, yonetim ve raporlama
acisindan kurumsal kapasitelerin gliclendirilmesi
gerekmektedir.

Orta Asya ve Kafkasya Bolgesel Balikcilik ve Su
Uriinleri Komisyonu (CACFish) Teknik Danisma
Komitesi tarafindan 2014 yilinda belirtilen asagidaki
bolgesel strateji dikkate alinmaya degerdir:
Bolgedeki su hayvani saghgi yonetimi, reaktif
hastalik tedavisi yerine proaktif ve risk temelli
Onleyici bir yaklasima dogru ilerlemeye baslamalidir.
Sucul hayvan sagligi yonetimi, sucul hayvan hastalik
salginlarinin 6nlenmesive canli balik ve kabuklularile
rtinlerinin ticaretinin kontroll ve izlenmesi, biyuk
Onem taslyan bolgesel zorluklardir. Bu nedenle
ticaretle ilgili balik¢ilik yonetimi kapsaminda daha
etkin diizenlemelerin gelistirilmesi gerekiyor.” Tum
ilgili sektor aktorlerinin, etkili balk sagligi ydonetim
sistemleri ve biyoglivenlik planlari/onlemleri
gelistirmek icin birlikte calismasi beklenmektedir.
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Calistay glindemi

Pazartesi, 20 Aralik 2021 * [(itfen programin Ankara saatini takip ettigini unutmayin. (GMT+3)

Moderatér: Haydar Fersoy, Kidemli Balik¢ilik ve Su Uriinleri Sorumlusu, FAO

Acilis Oturumu

09.00-09.15 | Kayit

09:15-09.30 | Acilis konusmalari ve calistay amaclari
FAO/Su Uriinleri Yetistiricileri Uretici Merkez Birligi (SUYMERBIR)

Oturum 1: Sucul Hayvan Saghk Yonetimi

09:30-10:30 | Sucul hayvan saghgi yonetimi ve su lirlinleri biyoguivenligine giris
Haydar Fersoy, Kidemli Balik¢ilik ve Su Uriinleri Sorumlusu, FAO

10:30-11:30 | Su Urunleri yetistiriciliginde iyi saghk yonetimi uygulamalari
Tamer Demirkan, Su Urtinleri Miihendisi, Mugla, Tiirkiye

11:30-11:45 | Mola

11:45-12:30 | Saha Orneklerinin toplanmasi ve hazirlanmasi yontemleri (balik otopsisi)
ilhan Altinok, Karadeniz Teknik Universitesi, Surmene Deniz Bilimleri Fakiiltesi, Tiirkiye

12:30-14:00 | Oglen yemegi

Oturum 2: Ulke Sunumlari

14:00-14:30 | Azerbaycan
14:30-15:00 | Kazakistan
15:00-15:30 | Kirgizistan

15:30-15.45 | Mola

15:45-16:15 Tacikistan
16.15-16.45 | Ozbekistan

16:45-17:00 | Tartisma
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Sali, 21 Aralik 2021 * [ (itfen programin Ankara saatini takip ettigini unutmayin (GMT+3)

Moderatér: Haydar Fersoy, Kidemli Balikilik ve Su Uriinleri Sorumlusu, FAO

Oturum lll. Cevresel ve bulasici olmayan hastaliklar, stress ve balik asilari

09:00-09:45 | sycul hayvanlarda stres: Strese verilen fizyolojik tepkiler

Sibel Ozesen Colak, istanbul Universitesi, Su Bilimleri Fakiiltesi, [stanbul, Tiirkiye
09:45-10:30 | Cevresel ve bulasici olmayan hastaliklar

Jale Korun, Akdeniz Universitesi, Su Uriinleri Fakdiltesi, Antalya, Tiirkiye
10:30-11:15 | Balik bagisikhgi ve balik asilari

Kim Thompson, Bas Arastirmaci, Moredun Aarastirma Enstitiisi, Iskocya, Birlesik Krallik
11:15-11:30 Mola

Oturum IV. Bulasici Hastaliklar

11:30-12:30 | Yaygin bakteriyel balik hastaliklari, teshisleri ve 6nlenmesi
Mustafa Ture, Su Uriinleri Merkez Arastirma Enstitiisii, Trabzon, Tiirkiye
12:30-14:00 | Oglen yemegi
14:00-15:00 | Yaygin mantari balik hastaliklari, teshisleri ve 6nlenmesi
Oznur Diler, Uygulamali Bilimleri Universitesi, Egirdir Su Urtinleri Fakiiltesi, Isparta, Tiirkiye
15:00-15:15 | Mola
15:15-16:00 | Yaygin paraziter hastaliklar, teshisleri ve 6nlenmesi
Ahmet Ozer, Sinop Universitesi, Su Uriinleri Fakiiltesi, Sinop, Tiirkiye
16:00-16:45 | Vaka calismasi: Kerevit vebasi patojeni Aphanomyces astaci'nin Tiirkiye'nin bazi
gollerinde etkisi
Oznur Diler, Uygulamali Bilimleri Universitesi, EGirdir Su Uriinleri Fakiiltesi, Isparta, Tiirkiye
16:45-17:00 Tartisma
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Calisma, 22 Aralik 2021 * L (itfen programin Ankara saatini takip ettigini unutmayin (GMT+3)

Moderatér: Haydar Fersoy, Kidemli Balik¢ilik ve Su Uriinleri Sorumlusu, FAO

Oturum V. Devam

09:00-10:00 | yaygin viral balik hastaliklar, teshisleri ve 6nlenmesi
ilhan Altinok, Karadeniz Teknik Universitesi, Surmene Deniz Bilimleri Fakiiltesi, Tiirkiye

Oturum VI. Vaka Calismalari

10:00-10:30 | Lactococcosis: Gokkusagi alabaligi (Oncorhynchus mykiss)
ciftliklerinde sik gorilen bir hastalik sorunu
Jale Korun, Akdeniz Universitesi, Su Uriinleri Fakiiltesi, Antalya, Tiirkiye

10:30-11:00 | Vaka ¢alismasi: Bir endemik ve bir istilaci baligin Saglik Degerlendirmesi
Ahmet Ozer, Sinop Universitesi, Su Uriinleri Fakiiltesi, Sinop, Tiirkiye

11:00-11:15 Mola

11:15-11:45 Vaka calismasi: Kocaagiz levrek virtisti (LMBV) hastaligi
ilhan Altinok, Karadeniz Teknik Universitesi, Surmene Deniz Bilimleri Fakiiltesi, Tiirkiye

11:45-12:15 | Tedaviler ve veteriner ilaclarin su Urtinlerinde kullaniimasi
Sibel Ozesen Colak, Istanbul Universitesi, Su Bilimleri Fakiltesi, stanbul, Tiirkiye

12:15-12:30 | Tartisma

Kapanis

12:30-12:45 | Kapanis konusmalari
FAO/ Su Uriinleri Yetistiricileri Uretici Merkez Birligi (SUYMERBIR) ( SUYMERBIR)

12:45-14:00 | Oglen yemegi

14.00-17.00 | Laboratuvar ve teknik saha ziyareti
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Katilimci Listesi

AZERBAYCAN

Mudr, Biyolojik Kaynaklar Arastirma Merkezi, Ekoloji

Mehman Akhundov ve Dogal Kaynaklar Bakanhgi, Azerbaycan

Elshad Ahmedov Mudur, Khilli Fish LLC, Azerbaycan

Daire Baskani, Su Uriinleri Bilimsel ve Teknik Destek Daire Bagkanligi, Biyolojik

Elnara Jafarova Kaynaklar Arastirma Merkezi, Ekoloji ve Tabii Kaynaklar Bakanligi, Azerbaycan

KAZAKISTAN
Bas Uzman, Balik Kaynaklari Uretimi ve Su Uriinleri Dairesi Baskanligi,
Askhat Zhubayev Balik¢ilik Komitesi, Ekoloji, Jeoloji ve Tabii Kaynaklar Bakanligi, Kazakistan
llya Medvedev Kurucu Ortak, Bas Yonetici, Grand Fish LLP, Kazakistan
KIRGIZiSTAN
Ishenbek Alykeev Bolim Baskani Akademisyen Luschikhin’in adini tasiyan Hayvancilik Uretim

Teknolojisi Bsliimi, Kirgiz Ulusal Tarim Universitesi, K.I. Skriabin, Kirgizistan

Bolim Baskani, Viroloji ve Molekdler Teshis Anabilim Dali, Devlet

Burulkan Osokeeva Veteriner Teshis ve Uzmanlik Merkezi, Kirgizistan

Mudr, Veteriner ilaclari, Yem ve Yem Katki Maddeleri

Bektur Murzabekov Kayit ve Belgelendirme Merkezi, Kirgizistan

Bas Uzman, Su Belgelendirme ve Balik Yonetimi Kaydi Daire
Baskanligi, Balik¢ilik Bolimd, Tarim Bakanlidi, Kirgizistan

TAJIKISTAN

Merkez Baskani, Gornobadakhshan Ozerk Bélgesi
Gida Guvenligi Teshis Merkezi, Tacikistan

Nurzamat Akparaly Uulu

Shoira Abdulmajidova

Alidzhon Radzhabov Mdaddr, AgvaPors LLC, Tacikistan
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Yesim Aslanoglu

TURKIYE

Miihendis, Balikcilik ve Su Uriinleri Genel Miidirliigu,
Tarim ve Orman Bakanligi, Turkiye

Nuri Celik

Miihendis, Balikcilik ve Su Uriinleri Genel Miid(irl g,
Tarim ve Orman Bakanligi, Trkiye

Ahmet Mefut

Akdeniz Su Uriinleri Aarastirma, Uretim ve Egitim Enstitiisi (AKSAM), Turkiye

Ramazan Uludag

Akdeniz Su Uriinleri Aarastirma, Uretim ve Egitim Enstitiisii (AKSAM), Tiirkiye

Serkan Erkan

Akdeniz Su Uriinleri Aarastirma, Uretim ve Egitim Enstitiisi (AKSAM), Turkiye

Siileyman Oztiirk

Akdeniz Su Uriinleri Aarastirma, Uretim ve Egitim Enstitiisii (AKSAM), Tiirkiye

Ufuk Oguz

Akdeniz Su Uriinleri Aarastirma, Uretim ve Egitim Enstitiisi (AKSAM), Turkiye

TURKMENIiISTAN

Suleiman Meretgeldiyev

Sanayici ve Girisimciler Birligi, Tirkmenistan

Maksat Ovezov

Maliye ve Ekonomi Bakanlig, Tirkmenistan

Abdulla Kurbanov

OZBEKISTAN

Balikcilik ve Su Uriinleri Arastirma Enstitiisti Miidiiri, Ozbekistan

Fakhriddin Sarimsakov

Daire Bagkani, Hayvan Hastaliklarinin Ongériisii, Analizi ve izlenmesi, Hayvan
Sagliginin Korunmasi Daire Bagkanligi, Devlet Veterinerlik ve Hayvancilik
Gelistirme Komitesi, Ozbekistan

SU URUNLERI YETISTIRICILERI URETiICi MERKEZ BiRLiGi (SUYMERBIR)

Osman Parlak

Baskan Su Uriinleri Yetistiricileri Uretici Merkez Birligi, Tirkiye

Buket Yazicioglu Altintas

Genel Sekreter, Su Uriinleri Yetistiricileri Uretici Merkez Birligi, Tiirkiye

Aslhihan Bektas

Su Uriinleri Mithendisi, Su Uriinleri Yetistiricileri Uretici Merkez Birligi, Tirkiye

Haydar Fersoy

Kidemli Balikcilik ve Su Uriinleri Sorumlusu, FAOREU

Ferrahi Saracoglu

Balikgilik ve Su Uriinleri Uzmani (GPS), (FAOSEC)
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EGITIMCILER

Ahmet Ozer Sinop Universitesi Su Uriinleri ve Su Bilimleri Fakiiltesi'nde tam zamanli Profesér ve Balik Hastaliklari Anabilim
Dali Baskanidir. Tiirkiye'de Ondokuz Mayis Universitesi'nden Su Uriinleri Miihendisligi Lisans, ayni tiniversiteden Yiiksek
Lisans ve iskocya Stirling Universitesi Su Uriinleri Enstitlisti'nden Balik Parazitolojisi alaninda doktora derecesi ile mezun
oldu. Balik saghgi konusundaki calismalariile ilgili uluslararasi dergilerde yayinlanmis 70'in Gizerinde makalesi ve ulusal ve
uluslararasi sempozyum ve kongrelerde yaptidi yiziin tizerinde sunumu vardir.

H. Sibel Ozesen Colak istanbul Universitesi Su Bilimleri Fakiiltesinde Docent olarak gérev yapmaktadir. istanbul
Universitesi'nden Tiirkiye'de Su Uriinleri Miihendisligi Lisans, ayni tiniversiteden Balik Hastaliklari Yiiksek Lisans ve Doktora
derecesiile mezun oldu. Balik sagligi konusundaki calismalariile ilgili uluslararasi dergilerde yayinlanmis onlarca makalesi
ve ulusal ve uluslararasi sempozyum ve kongrelerde ¢ok sayida bildirisi bulunmaktadir.

ilhan Altinok Karadeniz Teknik Universitesi Stirmene Deniz Bilimleri Fakiiltesinde profesér olarak gérev yapmaktadir.
Ankara Universitesi Su Uriinleri Miihendisligi bélimiinden lisans, ABD Florida Universitesi Balikcilik ve Su Bilimleri
bélimiinden yiiksek lisans derecesi ve ABD'de Auburn Universitesi'nden Balikcilik ve Su Uriinleri Yetistiriciligi alaninda
doktora derecesi ile mezun oldu. Ayrica Auburn Universitesi Ziraat Fakiiltesinden ve ABD'deki Mississippi Eyalet
Universitesi'ndeki Veterinerlik Fakiiltesi Enstitlisi‘rnden iki doktora sonrasi derecesi aldi. Balik sagligi, balik genetigi ve
sucul toksikoloji alanindaki calismalari ile ilgili olarak uluslararasi dergilerde ¢ok sayida makalesi yayinlanmis, ulusal ve
uluslararasi sempozyum ve kongrelerde sunumlar yapmistir. 2017 yilinda “Bakteriyel Balik Patojenlerine Karsi Mutant
Asilar” konulu calismasiyla patent ald.

Jale Korun Antalya Akdeniz Universitesi Su Uriinleri Fakiiltesi Dekani ve tam zamanli profesérdiir. Lisans, Yiiksek Lisans
ve Doktora derecelerini istanbul Universitesi'nde aldi. Su riinleri miihendisligi ilkeleri, proje liderligi ve aragtirmalarin
ciftlikler ve enstitiilerde etkin bir sekilde uygulanmasi konularinda genis bir gegmise sahip deneyimli bir arastirmacidir.
Ayrica arastirma verilerini etkin bir sekilde kullanmak ve en iyi sonuclari elde etmek icin ciftciler ve proje yoneticileriyle
birden ¢ok diizeyde ¢alisma konusunda deneyimlidir. Uluslararasi ve ulusal yayinlarda ¢cok sayida makalesi yayinlanmis ve
basta bakteriyel hastaliklar olmak {izere balik hastaliklari konusunda projeler yiratmastir.

Kim Thompson, Su Uriinleri Arastirma Grubuna baskanlik ettigi Moredun Arastirma Enstitiisiinde Bas Arastirmacidir.
Stirling Universitesi'nden Biyokimya alaninda BSc (Hons), Aberdeen Universitesi'nden immiinoloji Yiiksek Lisansi ve
Stirling Universitesi'nden Balik immiinolojisi alaninda doktora derecesi ile mezun oldu. Balik saghgi konusundaki
calismalariyla ilgili olarak uluslararasi dergilerde 160'tan fazla makale yayinlamistir.

Mustafa Tiire Veteriner Mikrobiyoloji Anabilim Dal’'nda Docent ve Trabzon Su Uriinleri Merkez Arastirma Enstitiisi
Su Uriinleri Saghg Anabilim Dali Baskanidir. istanbul Universitesi Veteriner Fakiiltesinden lisans, Karadeniz Teknik
Universitesi Balikcilik Teknolojisi Fakiiltesinden yiiksek lisans ve Atatiirk Universitesi Su Uriinleri Fakiiltesinden doktora
derecesi aldi. Enstitlide cesitli projelerde proje lideri ve arastirmaci olarak calisti.

Oznur Diler, Isparta Uygulamali Bilimler Universitesi Su Uriinleri Fakiiltesi'nde &gretim tiyesidir. Ege Universitesi Biyoloji
Fakiiltesi'nden lisans ve Biyoloji alaninda yiiksek lisans derecesi ile mezun oldu ve Akdeniz Universitesinden Balik
Hastaliklari alaninda doktora derecesi aldi. Gida, su Uriinleri ve balik saghgr alanindaki calismalariyla ilgili uluslararasi
dergilerde yayinlanmis onlarca makalesi, ulusal ve uluslararasi sempozyum ve kongrelerde ¢ok sayida bildirisi
bulunmaktadir.

Tamer Demirkan 1990 yilinda Su Uriinleri Mihendisliginden mezun olmus, kendi alabalik Giretim tesislerinde alabalik
yetistiricisidir. 1997 yilinda Yuksek Lisansini tamamlamistir.












Contact:
FAO Subregional Office for Central Asia and FAO Representation in Tiirkiye
Ivedik Cad. No. 55, 06170 Yenimahalle, Ankara, Turkiye

Tel: +90-312-307 95 00
Fax: +90-312-327 17 05

E-mail: FAO-SEC@fao.org - FAO-TR@fao.org

(FTPP)
https://www.fao.org/in-action/fao-turkey-partnership

Food and Agriculture Organization of the United Nations
Ankara, Turkiye

Cy6pervoHanbHoe npeactasutenbcteo ®AO B ctpaHax LieHTpanbHon A3um n Mpepctasutenscteo GAO B Typum
Ynuua Mieseguk 55, 06170 EHnmaxanne, AHkapa, Typuusa

Ten: +90-312-307 95 00
Makc: +90-312-327 17 05

E-mail: FAO-SEC@fao.org - FAO-TR@fao.org

(MNaoT)
https://www.fao.org/in-action/fao-turkey-partnership

MpoaoBoNbCTBEHHAA U CeNIbCKOX03ANCTBEHHaA opraHnsauna O6bveanHeHHbIX Hayuin
AHKapa, Typuusa

FAO Orta Asya Alt Bolge Ofisi ve FAO Tiirkiye Temsilciligi
ivedik Cad. No. 55, 06170 Yenimahalle, Ankara, Tiirkiye

Tel: +90-312-307 95 00
Fax: +90-312-327 17 05

E-mail: FAO-SEC@fao.org - FAO-TR@fao.org

(FTPP)
https://www.fao.org/in-action/fao-turkey-partnership

Birlesmis Milletler Gida ve Tarim Orgiitii
Ankara, Tirkiye

4 & REPUBLIC OF TURKIYE
‘ ¥ i x MINISTRY OF AGRICULTURE
7 AND FORESTRY

This publication has been prepared under the project “Capacity Development for Sustainable Fisheries and
Aquaculture Management in Central Asia, Azerbaijan and Tirkiye (Phase | - aquaculture and food safety)”
funded by the Ministry of Agriculture and Forestry of the Republic of TlUrkiye through the FAO-TUrkiye
Partnership Programme on Food and Agriculture (FTPP II).

J1a ny6aMKaumua NnoAroToBEHA B paMkax npoekTa «Co3gaHue NoTeHLnana B MHTepecax yCTOMUYMBOro ynpaBieHus
pbIGHBIM X039MCTBOM U akBaKynbTypon B LieHTpanbHoii A3umn, AsepbanaxaHe n Typuun (Pasa | — akBakyabTypa u
6e30MacHOCTb NULLEBbIX NPOAYKTOB)», PUHAHCMPYEMOro MUHUCTEPCTBOM CE/IbCKOrO M IECHOMO X035ACTBa TypeLkon
Pecny6nuku yepes lNporpammy naptHepctea ®AO-Typuuns B 061acTv NPOAOBONLCTBUSA U CeNbCKOro xo3anctaa (MMaT ).

Bu yayin, Turkiye Cumhuriyeti Tarim ve Orman Bakanligi'nin finanse ettigi FAO-Turkiye Gida ve Tarim

Ortaklik Programi(FTPP Il) cercevesinde ylrGtilen “Orta Asya, Azerbaycan ve Tirkiye'de Strdirilebilir

Balikgilik ve Su Uriinleri Yonetimine Ydnelik Kapasite Gelistirme (Evre 1-su driinleri ve gida giivenilirligi)”

projesi kapsaminda hazirlanmistir. ISBN 978.02.5-137815-1

9 789251 378151
CC5366T/1/05.23



mailto:FAO-SEC@fao.org

