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Abstract 

The pathogenesis of histomonosis begins with parasite damage to the cecum, which leads to severe inflam-

mation and necrosis. In chronic parasitic diseases, the hematopoietic, antioxidant and immune systems are primar-

ily affected, as helminths and unicellular parasites cause significant changes not only in the structure of individual 

organs where they parasitize, but also change metabolic processes through their toxins. During the mixed course 

of histomonosis and trichomonosis, a decrease in hemoglobin by 13.3%, an increase in leukocytes by 26.0%, and 

eosinophilia were recorded. In the blood serum of infested turkeys, a decrease in the albumin content by 28.9% 

was recorded against the background of an increase in β- and γ-globulins by 19.0% and 6.7%, which affected the 

A/G ratio - 0.6 against 0.9 . An increase in the activity of ALT enzymes by 12.7% and AST by 17.8% indicates 

the severity of the pathological process in the bird's body. 
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The immune system of the bird protects the body 

from various infections. With helminthic and protozoan 

diseases, the state of the immune system changes and 

secondary immunodeficiency occurs. Proteins play an 

extremely important role in the body. They make up the 

structural and functional basis of all tissues and organs 

and perform catalytic, energetic, transport, protective 

and other important functions [1]. 

In organically raised turkeys, the prevalence of 

caecal parasites was 45.49% for Trichomonas galli-

narum, 26.92% for Eimeria meleagridis, 23.08% for 

Histomonas meleagridis and 3.08% for Heterakis gal-

linarum [2]. 

The pathogenesis of histomonosis begins with par-

asite damage to the cecum, which leads to severe in-

flammation and necrosis. After the destruction of the 

intestinal tissue, the parasite enters the blood vessels 

and reaches the liver through the portal vein. As a re-

sult, areas of inflammation and destruction appear in 

the liver. At the final stage, the disease can become sys-

temic, when the parasite spreads to different organs of 

the bird [3]. 

In chronic parasitic diseases, the hematopoietic, 

antioxidant and immune systems are primarily affected, 

as helminths and unicellular parasites cause significant 

changes not only in the structure of individual organs 

where they parasitize, but also change metabolic pro-

cesses through their toxins [4]. 

Indicators for assessing the physiological state of 

the liver under various pathological conditions are the 

activity of the peramination enzymes ALT and AST in 

blood serum. These enzymes participate in the pro-

cesses of phosphorylation - LDH, GHT and in the pro-

cesses of oxidation - LF and CF. Eimeria and histomon-

ads parasitize in the intestinal mucosa and secrete met-

abolic products that have a toxic effect on various 

systems and tissues of turkeys. They suppress the hem-

atopoietic function of the bone marrow, so the number 

of erythrocytes decreases and the level of hemoglobin 

decreases in sick birds [5]. 

During the spontaneous acute course of histo-

monosis in turkeys, morphological indicators of blood 

are characterized by hemoglobinemia, erythropenia 

with simultaneous leukocytosis, absolute and relative 

eosinophilia [6]. 

The age dynamics of erythrocytes in the blood of 

turkeys is characterized by a 1.3-fold decrease in the 

number from the third to the 14th day. In 150-day-old 

turkeys, the number of erythrocytes, compared to 120-

day-old turkeys, decreases by 1.26 times. The age-re-

lated dynamics of hemoglobin and the total volume of 

erythrocytes in the blood of turkeys correspond to the 

general age-related dynamics [7]. 

The use of vitamin C, in order to correct the natu-

ral resistance of the body of turkeys, helped to increase 

the activity of alkaline phosphatase already on the third 

day of research [8]. 

Blood plays an important role in the vital activity 

of the body. In addition, blood is a means of assessing 

the clinical condition of turkeys. Under the conditions 

of experimental eimeriosis of turkeys, the direct and in-

direct effect of parasites on the body was noted, which 

was manifested by increased activity of aminotransfer-

ase enzymes, damage to microcirculation systems and 

disruption of metabolic processes [9]. 

Therefore, it remains relevant to study the influ-

ence of the mixed course of histomonos and 

trichomonos on the morphological and biochemical pa-

rameters of the blood of turkeys. 

The goal of the work. To study changes in the 

morphological and biochemical parameters of the 
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blood of turkeys 60-80 days old spontaneously affected 

by histomonosis and trichomonosis. 

Materials and methods. In the conditions of the 

laboratory of epizootology, parasitology, monitoring of 

animal diseasesof the Odesa research station of the 

NSC "IEKVM", two groups of turkeys 60-80 days old, 

10 heads each, were formed. In the experimental group, 

turkeys were spontaneously infested with Histomonas 

meleagridis and Trichomonas gallinae, in the control 

group they were not infested. 

For the diagnosis of histomonos and trichomonos 

of turkeys, smears were prepared from fresh feces, 

fixed with ethyl alcohol for 5-10 minutes and stained 

according to the Romanovsky-Giemza method. In 

stained smears, the nucleus and flagella of histomonads 

acquired a red color, the cytoplasm - blue [11]. 

For morphological and biochemical studies, blood 

in the amount of 2-3 ml was collected in a 5 ml syringe 

from the vena axilaris. Morphological indicators of 

blood were determined by generally accepted methods 

(Kondrakhin I.P. et al., 1985). The number of erythro-

cytes and the hemoglobin content were determined on 

FEK-M according to the method of E.S. Gavrilets 

(1966), a number of leukocytes - using a counting 

chamber with a Goryaev grid (Chumachenko V.E., 

1991), a leukogram was obtained by counting individ-

ual leukocytes in fixed smears stained according to Ro-

manovsky-Giemza, hemoglobin concentration - ac-

cording to the method of Derviz G.V. and Vorobyova 

A.G. (1959). 

The content of total protein was determined by the 

biuret reaction, and the fractional composition of pro-

teins was determined by electrophoresis on polyacryla-

mide gel plates and a photometer on the ARF-1 phoro-

gram decoding apparatus, the content of circulating im-

mune complexes (according to the method of Yu.A. 

Grynevycha and A.N. Alfyorova, 1981 ) and sero-

mucoids (according to Weimer H.E., Moshin R.J., 

1952). The activity of aspartate aminotransferase 

(AST) and alanine aminotransferase (ALT) in blood se-

rum was studied by the spectrophotometric method ac-

cording to the method of Reitman and Frenkel in the 

modification of K.G. Kaletanaki [12]. 

Research results. According to the results of mor-

phological studies in turkeys with a mixed course of 

histomonosis and trichomonosis, a probable (р˂0.001) 

decrease in hemoglobin by 13.3% (100.0±0.2 g/l) was 

established, compared to the indicators in clinically 

healthy birds (115.4 ±0.3 g/l) (Table 1). 

Table 1 

Morphological parameters of the blood of turkeys 60-80 days old with a mixed course of histomonos and 

trichomonos (n=10, M±m) 

Parameters 
Experimental 

group 

Control 

group 
percentage relative to control 

Hemoglobin (g/l) 100.0±0.2*** 115.4±0.3 -13.3 

Erythrocytes (T/l) 2.4±0.2** 3.1±0.1 -22.6 

Leukocytes (G/l) 25.7±0,4*** 20.4±0,1 +26.0 

Leukogram (%) 

Basophils ‒ ‒ ‒ 

Eosinophils 1.5±0.1* 1.1±0.1 +36.4 

Young neutrophils ‒ ‒ ‒ 

Rod-nuclear neutrophils 2.2±0.2* 1.9±0.1 +15.8 

Segmented neutrophils 62.6±0.7* 61.1±1.9 +2.5 

Lymphocyte 29.2±1.1* 31.7±2.9 -7.9 

Monocyte 4.5±0.2* 4.2±0.2 +7.1 

Note: * - р˂0.05, ** - р˂0.01, *** - р˂0.001 ‒ compared to control 

 

In the experimental group of turkeys, a probable 

(р˂0.01) decrease in the number of erythrocytes by 

22.6% (2.4±0.2 T/l) was recorded compared to the con-

trol (3.1±0.1 T/l). 

In the leukogram of turkeys, the number of leuko-

cytes increased by 26% (25.7±0.4 G/l) compared to the 

control group (20.4±0.1 G/l). In infected turkeys, a sig-

nificant (p˂0.05) increase in eosinophils by 36.4% 

(1.5±0.1%), compared to controls (1.1±0.1%) and rod- 

and segmented-nuclear neutrophils by 15.8% and 

2.5%, respectively. 

During the mixed course of histomonosis and 

trichomonosis in the experimental group of turkeys, the 

number of lymphocytes decreased by 7.9% and 

amounted to 29.2±1.1% against 31.7±2.9% in the clin-

ically healthy group. The number of monocytes signif-

icantly (р˂0.05) increased by 7.1% (4.5±0.2%), com-

pared to the turkeys of the control group (4.2±0.2%). 

Such changes in the morphological parameters of 

the blood of turkeys indicate an immunodeficients state 

in the body of a sick bird. 

According to the results of biochemical indicators 

in the blood serum of infested turkeys, a probable de-

crease (р˂0.001) in the content of total protein by 

10.6% (52.4±0.2 g/l) was recorded, compared to the 

control (58.6±0.3 g /l) and albumin content by 28.9% 

(19.5±1.2 g/l), compared to the control (27.4±0.1 g/l) 

(Table 2). 
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Table 2 

Biochemical and immunological indicators of blood serum of turkeys 60-80 days old with a mixed course of his-

tomonos and trichomonos (n=10, M±m) 

Parameters 
Experimental 

group 

Control 

group 
percentage relative to control 

Total protein (g/l) 52.4±0.2*** 58.6 ±0.3 -10.6 

Albumins (g/l) 19.5±1.2** 27.4±0,1 -28.9 

Globulins (g/l) 32.9±0.5** 31.2±0.1 +5.1 

α-globulins (g/l) 12.4±0,1* 12.9±0,9 -3.9 

β-globulins (g/l) 9.4±0,6* 7.9±0,1 +19.0 

γ-globulins (g/l) 11.1±0.1*** 10.4±0.1 +6.7 

Albumin-globulin ratio 0.6 0.9 -33.3 

CIC (mg/cm³) 0.3±0.1* 0.2±0.1 +50.0 

Seromucoids (mg/cm³) 0.2±0.1* 0.1±0.1 +100 

ALT (U/I) 8.9±0.1* 7.9±0.4 +12.7 

AST (U/I) 126.0±0.6*** 107.0±0.2 +17.8 

Total calcium (mg/%) 14.7±2.2* 22.5±2.2 -34.7 

Inorganic phosphorus (mg/%) 6.5±1.8* 6.2±1.8 +4.8 

Calcium / phosphorus 2.3 3.6 -36.1 

Vitamin E (μg/cm³) 3.3±0.2* 4.6±1.0 -28.3 

Vitamin A (μg/cm³) 1.1±0.1* 1.6±0.9 -31.3 

Carotenoids (μg/cm³) 0.5±0.1* 0.6±0.1 -16.7 

Note: * - р˂0.05, ** - р˂0.01, *** - р˂0.001 ‒ compared to control 

 

In the experimental group of turkeys, the content 

of β- and γ-globulins increased significantly (р˂0.05) 

by 19.0% (9.4±0.6 g/l) and 6.7% (11.1±0, 1 g/l), com-

pared to the control group (7.9±0.1 g/l and 10.4±0.1 g/l, 

respectively). 

The albumin-globulin ratio in the control group of 

turkeys was 0.9, while in the experimental group of tur-

keys it was only 0.6, which is 34.1% less. A decrease 

in the coefficient indicates pathological changes in the 

body of a sick bird and a decrease in protein synthesis 

by the liver.  

In the experimental group of turkeys, a probable 

(р˂0.05) increase in the concentration of circulating 

immune complexes by 50% (0.3±0.1 mg/cm³) was rec-

orded, compared to the control (0.2±0.1 mg/cm³) and 

seromucoids by 100% (0.2±0.1 mg/cm³) compared to 

the control (0.1±0.1 mg/cm³). 

In turkeys, a significant (p˂0.05) increase in the 

activity of AlAT enzymes by 12.7% (8.9±0.1 Units/l) 

was recorded, compared to the indicators of the control 

group (7.9±0.4 Units/l) and AsAT by 17.8% (126.0±0.6 

U/l) compared to the control (107.0±0.2 U/l). Changes 

in the activity of enzymes are an indicator of the devel-

opment of a pathological process in the body of turkeys. 

The level of total calcium in the experimental 

group of turkeys significantly (p˂0.05) decreased by 

34.7% (14.7±2.2 mg/%) compared to the control 

(22.5±2.2 mg/%), while the level inorganic phosphorus 

in the experimental group significantly (р˂0.05) in-

creased by 4.8% (6.5±1.8 mg/%) compared to the con-

trol (6.2±1.8 mg/%). The ratio of calcium to phospho-

rus in infested turkeys was 36.1% lower than in clini-

cally healthy ones. These changes indicate a violation 

of mineral metabolism and possible structural and func-

tional changes in the body of turkeys during the inva-

sion. 

The level of vitamin E in the experimental group 

decreased significantly (p˂0.05) by 28.3% (3.3±0.2 

μg/cm³), compared to 4.6±1 μg/cm³ in the control 

group. The level of vitamin A decreased by 31.3%, and 

the level of carotenoids by 16.7%. 

Conclusions. 

1. During the mixed course of histomonosis and 

trichomonosis in turkeys, a decrease in hemoglobin by 

13.3%, an increase in leukocytes by 26.0%, and eosin-

ophilia were recorded. 

2. In the blood serum of infested turkeys, a de-

crease in albumin content by 28.9% was recorded 

against the background of an increase in β- and γ-glob-

ulins by 19.0% and 6.7%, which affected the A/G ratio 

- 0.6 against 0 ,9. 
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