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Abstract. The data of hematological parameters of carp for phylometroidosis are given.
During the parasitological examination on the body of the fish revealed swelling, bumps, reddened
areas, stiffness of the scales. Pink helminths 7-9 cm long were found in some scaly pockets and
muscle tissue. Mature nematodes were more often localized under the scales around the head in the
spine, on the sides and abdomen, sometimes on the gill covers, less often they were found on the
tail. The obtained data indicate significant changes in hematological parameters of the erythroid
blood line of sick and healthy fish. Analysis of the data showed that the number of erythrocytes was
significantly higher in clinically healthy fish, but the resistance of erythrocytes was slightly
increased in the blood of fish with phylometroidosis. The hematocrit was slightly higher in the
blood of clinically healthy fish. There was a slight decrease in the number of T-active lymphocytes
in the blood of fish affected by phyllometroidosis by 15.76% (P <0.01). The same downward trend
was found for other indicators, namely T-total lymphocytes by 12.84% (P < 0.01). The indicators
of T-helpers (by 17.70%), T-suppressors (by 35.31%) and the values of B-RUL of lymphocytes by
10.55% (P < 0.05) probably decreased.
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Introduction.

A significant danger for fish farming is the defeat of fish by parasitic diseases,
and for humans - the consumption of fish infected with helminthiasis. Fish, which is a
valuable food product, can cause serious human helminthiasis. Parasitic diseases are
accompanied by metabolic disorders in the body of fish, resulting in reduced
productivity and payment for food. Therefore, timely diagnosis of fish diseases and
their prevention and eradication are important in economic terms and are of great
importance [4,7].

The importance of ichthyopathological and ichthyoparasitological research is
growing due to the expansion of fisheries and the introduction of new breeding
facilities (including those imported from other countries), the use of new veterinary
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ichthyoparasitological methods. The losses caused by fish diseases, especially
parasitic ones, remain significant. It is clear that the exact diagnosis of invasive
disease can be made only by identifying its causative agent to the species, and
without such a diagnosis can not be effective prevention and treatment, ie reducing
losses in fish farming [5].

Observation of changes in blood composition helps to control the physiological
state of the fish body, which is extremely important when conducting various
ichthyological, ichthyopathological and other studies and fish farming activities [3,4].

Fish blood clearly responds to the influence of various pathogenic factors:
pathogens of infectious and invasive diseases, toxicants, adverse environmental
conditions and more. Changes in hematological parameters of the blood can be
judged on the nature of pathological processes occurring in the body of fish. The
results of hematological and biochemical and cytogenetic studies of blood are
ancillary and allow to clarify the diagnosis of the disease. The main hematological
indicators used in ichthyopathology are: determination of the number of erythrocytes
and leukocytes, hemoglobin level, erythrocyte sedimentation rate and leukogram
excretion [5].

The aim of the study was to study fish - biological, hematological and
biochemical parameters of sick and clinically healthy fish.

Material and methods. Two groups of fish were used for research. Clinical
signs of phylometroidosis were observed in one group of fish caught from the pond.
Sick and clinically healthy fish were kept in separate ponds. To determine changes in
the parasitofauna of pond fish depending on the habitat, step-by-step parasitological
dissections and fish data, planting density, fish feeding, and pond fertilization were
taken into account.

Results of the research.

The fish lost weight, lethargy, gill anemia, the fish stayed closer to the surface of
the water, did not take food. During the parasitological examination on the body of
the fish found swelling, bumps, reddened areas, stiffness of the scales. Pink
helminths, 7-9 cm long, were found in some scaly pockets and muscle tissue. Adult
nematodes were more often localized under the scales around the head in the spine,
on the sides and abdomen, sometimes on the gill covers, less often they were found
on the tail. At the opening of the fish there was an inflammatory process in the liver,
it is enlarged, clay-colored, the pulp is softened with foci of hemorrhage. The kidneys
are blood-filled, slightly enlarged. The swimming bladder is inflamed, its walls are
matte with a dirty gray tinge. On the basis of epizootological data, clinical signs and
pathological - anatomical changes, we diagnosed phylometroidosis of fish.

The study of changes in the erythroid blood count was performed in sick and
healthy fish. The results of studies have shown that hematological parameters in carp
undergo significant changes in the occurrence of diseases. As can be seen from the
data shown in table 1, the number of erythrocytes in the blood of sick fish is much
smaller compared to their number in the blood of healthy (P <0,01).

The resistance of erythrocytes in the blood of clinically healthy carp is 41.1%
lower (P <0.05) compared to the resistance of erythrocytes in the blood of sick fish.
The obtained research results also indicate significant changes in hematocrit in the
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blood of sick and healthy fish. There was a probable decrease in hematocrit in sick
fish by 20.6% (P <0.05) compared with clinically healthy.

Table 1
Indicators of the erythroid series of fish blood (M+m, n=8)
Indicators Fish Fish
sick clinically
healthy

The number of erythrocytes T /1 1,1+0,07 2,1+0,23%*
Erythrocyte resistance 1,440,28 0,84+0,15*
Hematocrit,% 35,0+£2,72 41,5+2,30%*
Hemoglobin, g% 6,75+£0,50 | 10,8+0,70%**
Erythrocyte volume 1 pg 168,8+13,54 | 133,42+22,63
The amount of hemoglobin in 1 erythrocyte is 10-12 g | 54,8+1,89 51,0+6,55
The concentration of hemoglobin in 1 erythrocyte, % 25,4242.55 30,94+2,24

Degree of probability: * - P<0,05; ** - P<0,01; *** - P<0,001

Studies of hemoglobin content in carp blood have shown that its content has also
undergone significant changes in sick and clinically healthy fish. In particular, in the
blood of clinically healthy fish the hemoglobin content was 10.8 + 0.70 g /%, in the
blood of sick fish it was lower by 31.6% (P <0.001). The content of hemoglobin in
the blood of carp is directly dependent on the number of erythrocytes. When the
disease occurs, the number of erythrocytes and the content of hemoglobin in the
blood of carp decreases. The volume of one erythrocyte in the blood of clinically
healthy fish was 133.42 £+ 22.63, and in the blood of sick fish this figure increased by
18.7%. The amount of hemoglobin in one erythrocyte is almost the same in the blood
of sick and healthy fish. It was 54.8 + 1.89 and 51 + 6.55"10-12 g, respectively. The
concentration of hemoglobin in one erythrocyte increased slightly in clinically
healthy fish.

Thus, the obtained data indicate significant changes in hematological parameters
of the erythroid blood of sick and healthy fish. Analysis of the data showed that the
number of erythrocytes was significantly higher in clinically healthy fish, but
erythrocyte resistance was slightly increased in the blood of fish with inflammation
of the swim bladder. The hematocrit was slightly higher in the blood of clinically
healthy fish. The amount of hemoglobin was significantly higher in the blood of
clinically healthy fish, which can be explained by the high oxygen content in the
water. The volume of one erythrocyte was significantly higher in diseased fish. There
is a slight decrease in the number of fish and the concentration of hemoglobin in one
erythrocyte.

Based on the results obtained, it can be concluded that the occurrence of the
disease significantly affects the hematological parameters of carp, which should be
taken into account when diagnosing this disease. The test for micronuclei in recent
years has gained widespread recognition in the study of applied mutagenesis, mainly
due to the relatively simple preparation of drugs and their rapid analysis. Analysis of
drugs from different series showed that the micronuclei in the erythrocytes of
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peripheral blood of fish grown on the farm are found with different frequencies in
sick and healthy fish. In clinically healthy biennials, the number of micronuclei in
erythrocytes was 8.2 + 0.51%. An increase in micronuclei was observed in sick fish
by 35.4%, respectively (P <0.001). Thus, micronuclei are found in the erythrocytes of
the blood of sick and healthy fish. However, in sick fish their number is much higher.

Of particular note is the analysis of the ratio of T lymphocytes to B cells and T
helpers to T suppressors. In recent years, a number of studies in veterinary medicine
have shown that information about the protective properties of the organism, its
adaptation to specific conditions increases significantly, if, among other indicators in
the blood to take into account the number of individual populations and
subpopulations of lymphocytes, especially T- and B- cells. Experiments have shown
that these cellular elements are central to the immune system. In particular, T-helpers
are involved in recognizing the alienation of genetic information and promote the
differentiation and proliferation of B-lymphocytes - the main producers of antibodies.
T-suppressors, in contrast, inhibit immune responses and thus play a regulatory role
in the body's defenses. Under normal conditions, there is a certain ratio of T-helpers
to T-suppressors. With a decrease in the number of T-helpers, which is observed in
humans and animals with immunodeficiency, the number of T-suppressors increases
and the body's protective functions against infections decrease sharply. Therefore, to
determine the body's ability to fight infection, it is important to control the normal
parameters of these cells in the blood.

When studying the effect of phylometroidosis on the body of carp in
experimental ponds, evaluated changes in T- and B-cell immunity of clinically
healthy and infected fish. Changes in immunity were determined by the following
indicators: T-active lymphocytes (TA), T-total lymphocytes (TE), T-helpers (Th), T-
suppressors (Ts), B-lymphocytes. Analysis of the data shows a slight decrease in the
number of T-active lymphocytes in the blood of the experimental group of fish by
15.76% (P < 0.01). The same downward trend was found for other indicators, namely
T-total lymphocytes by 12.84% (P < 0.01). Significantly decreased indicators of T-
helpers (by 17.70%), T-suppressors (by 35.31%) and the value of B-RUL of
lymphocytes by 10.55% (P < 0.05).

Conclusion.

Based on the results obtained, it can be concluded that the occurrence of the
disease significantly affects the hematological parameters of carp, which should be
taken into account when diagnosing this disease. The test for micronuclei in recent
years has gained widespread recognition in the study of applied mutagenesis, mainly
due to the relatively simple preparation of drugs and their rapid analysis.
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Anomauia. Haeedeni oani cemamonociunux nokasuwuxie pudbu sza ¢inomempoioosy. Illpu
NPOBeOeHHI NApaA3UMON0IYHO20 OOCNHIONCeHH HA Ml pubu UAGISIU NPUNYXIOCMI, 20pOuKu,
NOYepB8OHINI OLIAHKU, HAIDCAUEHHS TYCKU. Y 0esaKux 1YCKoB8UX KUWEHbKAX Ma MA3e6ill MKAHUHI OY10
BUSAIBIIEHO 2eIbMIHMIB POAHCEB020 KObOPY, 008x4#cuHoto 7-9 cm. Cmamego3pini nemamoou uacmiuie
JIOKANI3YBANUCS NIO TYCOUKAMU HABKOJLO 20J108U ) XPeOMOSIll uacmuHi, Ha OOKax i yepesyi, iHKOAU HA
30p0OBUX KpUWIKAX, piouie ix 3Haxoounu Ha xeocmosii ywacmuni. (Qdepoicani oaui ceiouams npo
SHAYHI 3MIHU 2eMAmMONO2IYHUX NOKA3HUKIE epumpoiono2o psoy Kpo8i X80pux ma 300posux puo.
Ananiz 0anux nokasas, wo KilbKicms epumpoyumis 0y1a 3HA4HO 8UWA Y KIIHIYHO 300p06UX puo,
npome  pe3ucmewmuicms epumpoyumie Oyna Oewjo nioguujena y Kposi pub, Xeopux
Ginomempoiooszom. I'emamoxpumua éenuduna 6yna oewjo uwoi0 y Kpoei KIiHIUHO 300pO8ux puo.
Bcmanoeneno nesnaume snudicenns xinbkocmi T-axmugHnux nimgpoyumis y Kpoei pub ypasrceHux
ginomempoioozom na 15,76 % (P < 0,01). Taxy o meHOeHYito 00 3HUINCEHHS BCMAHOBTIEHO
CMOCOBHO THWUX NOKA3HUKIE, a came T-3aeanvhux nimgpoyumis na 12,84 % (P < 0,01). Bipociono
3HUMNCY8aNUCA nokasHuku T-xennepie (na 17,70 %), T-cynpecopis (na 35,31 %) ma 3nauenns B-PYJI
nimghoyumis na 10,55 % (P <0,05).

Knwuosi cnosa. puba, ¢inomempoioos, kpos, ineasii, 6odoiima, 0iacHO3, epumMpoyumu,
JetuKoyumu
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