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Abstract: Zinc is a common trace element and it plays a key role in living organisms. However, high zinc dose can be toxic. The aim of this 

study was to investigate the effect of high zinc doses on productive and biochemical parameters of laying hens and zinc accumulation patterns 

in various organs and tissues. The control group (group 1, n=30) and four experimental groups (10 animals each) were formed according to the 

random sample principle. For 30 days, the chickens of the experimental groups were administered 5 ml of an aqueous solution of zinc sulfate 
-1 -1 -1once a day. The total zinc dose to chickens with food and water was 250 mg kg of feed (group 2), 500 mg kg  (group 3), 1000 mg kg  (group 4), 

-1and 1500 mg kg  (group 5). The living mass of chickens, egg production, hematologic and biochemical parameters of blood, zinc content in 
-1 -1muscles, bones, feathers, liver, kidneys were determined. A dose of 1000 mg kg  and 1500 mg kg  zinc resulted in increased chick mortality, 

reduced body weight and egg production, as well as numerous pathological changes in organs and tissues. It was shown that zinc 

accumulation in the liver and kidneys was expressed to significantly greater degree than in muscle, bone and feather. In conclusion, a critical 
-1threshold zinc dose was set (1000 mg kg ) at which there is a sharp increase in its accumulation (10 times) in the poultry liver. The intake of 

elevated zinc doses decreased the total protein, bilirubin, creatinine as well as increased the concentration of hemoglobin and serum AST.
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Zinc is one of the most common trace element in living 

organisms. This element plays a key role as a structural, 

catalytic and signal component in living systems. Zinc is a 

structural component of many transcription factors, such as 

protein modules of the "zinc fingers», in addition, zinc is a 

cofactor for many enzymes, such as oxidoreductases, 

transferases, hydrolases and others (Gamsjaeger et al 

2007). Zinc can be signal mediator, since a change in the 

concentration of zinc ions in the cytoplasm of the cell can 

activate or inhibit a number of enzymes and thus it has an 

impact on vital activity. More than thirty proteins - zinc 

transporters, regulate zinc absorption in the intestine and 

zinc intake into a cell so an external zinc intake is strictly 

controlled and is determined by the organism needs. The 

organism is relatively resistant to the toxic effects of high 

doses of zinc (Kambe et al 2015), so zinc is regarded as 

relatively safe element, but when you receive it with food in 

very high concentrations it can still be toxic (Nielsen et al 

2012). In humans, excess zinc intake can cause nausea, 

vomiting, diarrhea, lethargy and fatigue, disorders of 

respiratory function (especially when smoking), and increase 

the risk of prostate cancer. Excessive doses of zinc can 

cause decrease of copper intake and the associated 

functional impairment (Fosmire 1990, Plum et al 2010). 
2+Imbalance of zinc ions (Zn ) in the central nervous system 

plays an important role in the pathogenesis of several 

neurodegenerative diseases (Jellinger 2013).

Broiler chickens are considered relatively resistant to Zn 

intoxication, however, intake at concentrations exceeding the 

physiological mechanisms to compensate can result in a 

variety of pathological effects (Dean et al 1991). Due to the 

importance of zinc for life and its negative effects as a 

toxicant when excessive concentrations of this element are in 

the environment, studying the patterns of zinc accumulation 

in organs and tissues of farm animals, particularly poultry has 

become an urgent task. Currently, there are only a few works 

devoted to the study of toxic effects of high zinc 

concentrations in the body of chickens (Petukhov et al 2001). 

High doses of zinc intake from food in broiler chickens 

resulted in food input reduction, growth retardation and 


