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In the article we present histological changes in the liver of goby fishes infected by nematodes larvae Eustrongylides exisus. We found out a pathological process and structural changes in an organ that are characteristic for focal hepatitis. Hepatocytes are megascopic in a volume, rounded form, a kernel is pushed back to the shell of cell. Kernels are diminished in a volume, have wrong form (pyknosis). Kupfer’s cells are marked in some areas. Lymphoid-leukocytic infiltrations there are in liver parenchyma, perivascular and endovascular couplings. Kernels in hepatocytes are absent in the areas of cellular infiltrations. We marked that hepatocytes are presented by amorphous structureless mass. We found out excrescence of connecting tissue which is the protective reaction of organism in the presence of nematodes larvae Eustrongylides exisus in some places round cellular infiltrations. 
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Statement of the problem. The state of goby fishes liver (Neogobius fluviatilis) as valuable industrial fish has considerable interest. Like other glands, a liver consists from parenchyma and stroma. Parenchyma is presented by epithelium cells endoderm origins which name hepatic cells, or more frequent, hepatocytes. Parenchyma of fishes’ liver, unlike higher vertebrates, doesn’t have a particle structure. M. I. Grigor’ev proved that liver of lower vertebrates, in particular bony fishes, has tubular structure that on histological cuts has the appearance of beams. They consist of polygonal cells which closely join one another [6]. 
Nematodes larvae Eustrongylides exisus are localized in fish in the abdominal region of body, intestinal walls, liver, spinal muscle tissue, testes, and they are pathogenic for an organism and often cause their mass diseases [6, 7].
Therefore histological researches of goby fishes liver are important for determination of the pathogenic influencing of nematodes larvae Eustrongylides exisus on an organism.
Analysis of basic researches and publications on this problem. We consider that today large actual material is accumulated from the study of structurally-functional changes in the liver of fishes both in a norm and at the different external influencing. It is known that structurally-functional changes in the liver of fishes arise up more frequent due to the actions of physical and chemical factors which are characterized by grainy dystrophy, vacuolization of cytoplasm of hepatocytes, necrobiosis and other abnormalitys [1, 2, 5]. In addition, the morphological signs of hepatitis and cirrhosis, vascular disorders of different degree, including hemorrhages and plasmorrheas, destructions and disintegration of tissues, dystrophy appear in the liver of fishes [3, 9]. A liver of birds and mammals is a partial organ. Presently the structure of homeothermic animals liver is studied full enough. At the same time works on determination of histological changes in a liver at the infection of fish by vermin are littlenumeral [4]. 
The purpose of researches is study of histological changes in the liver of goby fishes which infected by the nematodes larvae Eustrongylides exisus.
Materials and methods of researches. We took away for researches 10 individuals of goby fishes (Neogobius fluviatilis) which were infected by the nematodes larvae Eustrongylides exisus from the unhappy reservoir of Dniprobug estuary (cape Adzhigol). Histological researches of fishes liver conducted in a pathomorphology department of Mykolaiv regional laboratory of veterinary medicine. 
Selected pieces of fishes liver we fixed in 10 % neutral formalin. Then we dehydrated them in the alcohols of growing concentration and inundated in a paraffin through a chloroform. We made histological cuts in thick 2–3 mkm, dyed them with hematoxylin of Erlikh and eosin. Got histological preparations we probed with the binocular microscope XSP-139 TR with the image analysis system. We made photomicrographs with the digital video camera PL-А662 which was connected to the microscope. Image analysis was made with the program «Video Test».
10 individuals of goby fishes which weren’t infected by the nematodes larvae were served as control. 
Results of researches. We knew that during conducting of systematic control of the morphological state of fishes liver which are added the anthropogenic influencing it is possible in good time to find out violation of the ecological balance in reservoirs and conduct the prophylaxis measures with the purpose of non-admission of their diseases [6]. 
It is known that a fishes liver is a multifunction organ. It takes part in carbohydrate, fatty, albuminous, and vitamin exchanges, has a barrier function, detaining and neutralizing poisonous matters which get in an organism [6]. 
Fishes liver quick other organs reacts on changing of terms of external environment. Different pathological processes which are characterized certain structural changes are observed. 
Hepatocytes are own cell of liver polygonal form. Their kernels which located in the center of cell have the rounded form usually, by a diameter to 10 mk. Khromatin in a kernel distributed on a nuclear shell or close to the well noticeable large kernels. The amount of kernels hesitates from one to three. Hepatic arteries, veins and bilious vessels which collect a bile which is made hepatic cells, stretch in the liver parenchyma. Bilious channels conduct a bile in a gall-bladder. A bile, due to an alkaline reaction, neutralizes the sour reaction of gastric juice. It is emulsifies fats, activates lipase (enzyme of pancreas). From a digestive channel all blood flows slowly through a liver. In hepatic cells, except for formation of bile, there is clearance of extraneous albumens and poisons and glycogen accumulated. Blood which got through a liver follows to the heart by the hepatic vein. 
In experimental material of goby fishes were found out the nematodes larvae Eustrongylides exisus which was localized in the abdominal part of body, on the surface of intestine, liver and serous covers (picture 1).  
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Picture 1. Nematodes larvae Eustrongylides exisus on the a surface 
of liver of goby fish
The contamination of goby fishes by the nematodes larvae Eustrongylides exisus is presented in table 1. 
Table 1
Contamination of goby fishes by the nematodes larvae Eustrongylides exisus
	Variant
	Amount of larvae, the number of instances
	Localization of larvae

	1
	2
	On the surface of liver

	2
	2
	In the cavity of body

	3
	4
	On the surface of liver

	4
	3
	On the surface of liver

	5
	3
	In the cavity of body


Microscopic research in variants 1, 2, 4, 5 allowed found out tailings of liver structure with the signs of fatty dystrophy. Hepatocytes were megascopic in a volume, rounded form, their kernel is pushed back to the shell of cell. Kernels are diminished in a volume, wrong form that testified to the phenomenon of pyknosis (picture 2). We also marked the lysis of kernels. 
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Picture 2. Fatty dystrophy of liver (fatty infiltration).
Coloring with hematoxylin of Erlikh and eosin (magnification 10х40) 
We found out the Kupfer’s cells in some areas (picture 3).
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Picture 3. Cellular infiltrates in the walls of vessel. Kupfer’s cells in a liver. 
Coloring with hematoxylin of Erlikh and eosin (magnification 10х40)
We founded out lymphoid-leukocytic infiltrates in the liver parenchyma, round the vessels (perivascular couplings) (picture 4) and in vessels (endovascular couplings) (picture 5). 
[image: image4.png]



Picture 4. Fatty dystrophy of liver. 
Lymphoid-leukocytic cellular infiltrates in the parenchyma (perivascular couplings). 
Coloring with hematoxylin of Erlikh and eosin (magnification 10х40)
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Picture 5. Cellular (lymphoid-leukocytic) infiltrate in the vessels of liver – endovascular couplings. 
Coloring with hematoxylin of Erlikh and eosin (magnification 10х40)
Kernels in hepatocytes are absent in the areas of cellular infiltrate. At the same time hepatocytes are presented as amorphous structureless mass. There are noticeable excrescences of connecting tissue in some places round cellular infiltrates. 
In variant 3 we founded out tailings of liver structure with the signs of fatty dystrophy. Liver parenkhima is obsolete as a result of squeezing of the parasite larva. Its morphological structure expressly notedly on a histological cut (Illustration 6).                               
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Picture 6. Atrophy of liver parenkhima (1 – an area of inflammation round a parasite, 
2 – formed connective tissue capsule, 3 – hemorrhage in a capsule). 
Coloring with hematoxylin of Erlikh and eosin (magnification 10х40)
Area of inflammation is well notedly round a parasite. This is inflammatory cellular infiltrate of polymorphic composition (leucocytes, lymphocytes, histiocytes). Round the area of inflammation there is a connective tissue capsule in which found out hemorrhages. Noticeable is laying of pigment of brown color in a connective tissue capsule round a parasite. In some areas we found out Kupfer’s cells round deformed nuclear-free hepatocytes in the state of necrosis.
At the same time parenkhima of liver of control variants is formed with trabeculas that interlace and anastomosis with a narrow central clearance. There is fatty dystrophy of liver (fatty infiltration) which is a norm. Hepatocytes are megascopic in a volume, rounded form, a kernel is pushed back to the shell of cell. Kernels are diminished in a volume, wrong form (pyknosis), there is also a lysis of kernels. Areas with fatty dystrophy are alternated with the areas of unchanged liver parenkhima. Hepatocytes of unchanged fish liver parenkhima are polygonal form. Kernels have rounded form, they located in a cell center. There are empty and filled with blood vessels. 
Conclusion. In the liver of goby fishes which staggered by the nematodes larvae Eustrongylides exisus we found out a pathological process with certain histological changes. We observed changes characteristic for focal hepatitis. Hepatocytes is megascopic in a volume, rounded form, a kernel is pushed back to the shell of cell. Kernels are diminished in a volume, wrong form (pyknosis). The lysis of kernels is marked. Kupfer’s cells are marked in some areas. Lymphoid-leukocytic infiltrations are in liver parenchyma, perivascular and endovascular couplings. Kernels in hepatocytes are absent in the areas of cellular infiltrations. We marked that hepatocytes are presented as amorphous structureless mass. We found out excrescence of connecting tissue which is the protective reaction of organism in the presence of nematodes larvae Eustrongylides exisus in some places round cellular infiltrations. 
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