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ABSTRACT

The development of the fishing industry is aimed at meeting the needs of the world's
population in food products, the production of fish products that meet the requirements of
environmentally friendly international standards, the analysis of literature data on
morphological and biochemical changes in the body of infected fish with various infectious
and non-infectious diseases, especially helminthiasis, serves to increase the quality of
research conducted in this area. This article is dedicated to this area.

Keywords:  Morphophysiological,  physiological,  biochemical, = hematological,
Romanovsky- Giemsa, lymphocytes, neutrophils.

Introduction

P-83 dated January 13, 2022 of the President of the Republic of Uzbekistan “On additional
measures for the further development of the fishing network”, in its decisions and in other
regulatory legal documents related to this activity, defines important tasks aimed at developing
the fish industry and providing the population with environmentally clean fish products. Based
on the above decision, more attention is paid to the development of the fishing industry in our
republic. To do this, first of all, it is necessary to introduce fish species well adapted to the
conditions of our republic, as well as to carry out timely detection, treatment and prevention
of various diseases that occur in fish.

But, despite this, the question of the number of cyprinids infected with cestodes, as a result of
which the morphological and biochemical parameters of the blood change, as well as the
conduct of many scientific studies, the implementation and development of important
recommendations, remains relevant.
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Purpose of the Study

Analysis of data from the scientific literature of our republic, CIS countries and foreign
scientists on changes in the morphological and biochemical parameters of the blood of
cyprinids infected with cestodes.

Literary Analysis

It is known that fish oil has very high nutritional properties and is important for the
physiological processes of the human body. Fish products are rich in minerals, vitamins, and
essential amino acids, including lysine, and are widely used in the daily diet, as well as in
dietary and baby food [18].

For this, various types of fish are used, including those caught from the sea, rivers and natural
reservoirs, as well as artificially grown fish in specialized pond farms. According to the Food
and Agriculture Organization of the United Nations (FAO) and the World Health Organization
(WHO), over the past three decades, consumption of fish and seafood increased 2,8 times in
1985 and doubled in the next 15 years. The growth rate of fish consumption by the world
population in recent years has increased from 9,4 to 13,3% per year [10].
Morphophysiological status is a set of morphological and hematological indicators that
objectively reflect the physiological state of fish and can be effectively used to solve theoretical
and practical issues of fishery science. Aquaculture problems require further development of
the theory and practice of using morphophysiological indicators [1; 8; 17].

The morphological study of blood elements began at the end of the 19th century, after
Romanovsky (1891) developed a method for differentiated staining of preparations with a
mixture of methylene dyes. Morphological studies carried out in the twentieth century on fish
blood products stained according to Romanovsky (Khaidar G., 1967; Pestova I. M., 1957;
Ostroumova I. N., 1958; Chistova M. N., 1967; lvanova N. T. ., 1970; Kalashnikova Z. M.,
1976; Ellis A. E.) 15 1976; 1977, Fange R., 1968 etc.). The morphology of peripheral blood
cells in fish is much more diverse than in mammals. The variety of cellular elements in the
blood of fish is combined into three large groups of hematopoiesis: erythrocytes -
"erythrocytes"”, leukocytes - "leukocytes" and "platelets - platelets” [7].

Fish lymphocytes stained according to Romanovsky-Giemsa are small cells, often round,
amoeboid in shape, with a large, red-purple nucleus and a narrow, barely noticeable layer of
sharply basophilic cytoplasm. Functionally, lymphocytes are divided into two classes: cells
that constantly carry antigen receptors on their membrane and are capable of direct intercellular
communication, as well as cells that release soluble forms of antigen receptors and deliver
these receptors throughout the body. These two classes are called T- and B-lymphocytes,
respectively. Fish lymphocytes perform an adaptive immune function [19; 26].

Neutrophils predominate among fish granulocytes. Morphologically, fish neutrophils are cells
with a colorless or seromatous cytoplasm. The dense red-violet core is rounded, serrated or
sharply incised [2; 6].

Their main function is, firstly, to release substances that attract other cells to the area of
inflammation, and secondly, to promote the destruction of bacteria [27].

In addition, neutrophils exhibit weak phagocytic activity in the focus of inflammation [29].
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Neutrophils have a large amount of antibiotic proteins in their granules [23].

Neutrophils play an important role in the antibacterial and antifungal defense of the body [16].
Therefore, an increase in neutrophils cannot have a significant effect on the elimination of
helminths from the body, probably due to inflammatory reactions, the ingestion of the products
of the metabolism of Ligulidae into the host organism, and damage to fish tissues due to the
growth of Ligulidae. In this case, neutrophils perform the functions of phagocytosis. Prevents
the development of processes leading to the death of the host organism [28].

In addition to the activation of a nonspecific immune response in the form of neutrophilia,
immunosuppressive phenomena are observed in the body of fish infested with L. interrupta.
Firstly, the intensity of proliferation of burst forms of leukocytes decreases and, accordingly,
the renewal of all forms of leukocytes in the body of fish decreases. Secondly, it should be
noted that in young forms, the number of pseudobasophils in the head of the kidney
(myelocytes and metamyelocytes) and the number of pseudoeosinophils in the kidney stem are
sharply reduced, and due to young forms of metamyelocytes, the renewal of these forms of
granulocytes almost completely stops. It is known that in case of helminthiases, eosinophils
are attracted to the site of invasion due to the release of specific products by T-lymphocytes
and basophils, such as the anaphylactic factor of eosinophil chemotaxis. Degranulation of
eosinophils occurs in the presence of specific antibodies; the fusion of intracellular granules
with the cytoplasmic membrane and the release of their contents into the extracellular
environment. The degranulation reaction is one of the mechanisms by which eosinophils use
the toxic content of their granules to destroy large targets that are not susceptible to
phagocytosis. Based on our data and the above data, invasion of Ligulidae suppresses the
proliferation of blast forms of leukocytes and leads to a decrease in the number of young forms
of acidophilic and basophilic granulocytes, which play an important role in anthelmintic
immunity [20; 30; 31].

Based on our data and the above data, invasion in liguliasis provides an increase in blast forms
of leukocytes and leads to a decrease in the number of young forms of acidophilic and
basophilic granulocytes, which play an important role in immunity. Studies in the head of the
kidney also reveal the activation of proliferative processes of lymphocytes, the redistribution
of the ratio of young and mature forms towards an increase in the number of young
lymphocytes. In the kidneys of adult fish, only B-lymphocytes are formed [24; 25].
Pathological changes in the morphology of fish erythrocytes occur during poisoning and
diseases. These include: deformation of the cytoplasm of cells, anisocytosis (difference in
size), poikilocytosis (difference in shape), polychromasia (difference in hemoglobin content),
formation of erythroplastids (binding part of the cytoplasm), hemolysis of erythrocytes
(violation of the integrity of the cell membrane), changes in the structure of the nucleus and
color of chromatin, discoloration of nuclear chromatin, karyorrhexis (nucleus division into
several small dense fragments), nuclear fission, expulsion with the movement of the nucleus
to the edge of the cell [3; 11].

One of the important indicators of intensive fish farming is the study of the physiological,
morpho-biochemical properties of blood, which is considered a kind of mirror and reflects
metabolic processes in the body. The morphobiochemical composition of blood varies
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depending on the habitat and lifestyle of different fish species, and even in fish of the same
species, morphobiochemical blood parameters depend on their age, sex, nutrition, living
conditions and season. Even a short-term change in nutritional status causes a change in blood
composition. Morphological analysis of blood has found wide application in scientific research
in the field of fisheries [15; 32; 33].

This makes it possible to fully control the feeding processes of breeding and juvenile fish,
diagnose diseases and take measures against them when keeping fish in natural and artificial
conditions.

Many authors emphasize the importance of studying the blood of fish caught in the oceans and
seas [4; 5; 12].

The same authors used hematological indicators in fish acclimatization, assessment of the
physiological state, feeding with artificial feed, diagnosing diseases, and also in studying fish
taxonomy to assess the reaction of fish adaptation to natural and climatic conditions [14].
Hematological indicators are of great theoretical and practical importance in the physiological
state of fish in normal and pathological conditions, as well as in water pollution with pesticides
and industrial waste [19; 21; 22].

Much attention is paid to the possibilities of hematological research methods in determining
the pathology of fish and the factors influencing them. Hematological analysis provides
excellent operational information to further improve the results of traditional methods of
control in fisheries [13; 34].

Conclusions

According to the analyzed literature for various diseases, there is not enough data on the
morphological and biochemical parameters of the blood of cyprinids. There is very little
information on the morphological and biochemical indicators of deposition, especially in fish
infected with helminthiases.
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