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term ecosystem health. These biomarkers are also valuable in assessing the 

effectiveness of pollution control measures and in formulating water management 

strategies to prevent further degradation of aquatic systems.  

The use of biomarkers of oxidative stress in molluscs and fish is becoming an 

increasingly important tool for determining the ecological status of a reservoir. These 

methods can serve as a basis for the development of effective strategies for the 

management of water resources and the conservation of natural ecosystems. 
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Introduction. Aquatic ecosystems are increasingly exposed to various 

environmental stressors, including toxic contaminants such as mycotoxins. Mycotoxin 

T2, a potent trichothecene produced by certain species of Fusarium fungi, is known to 

be highly toxic to both terrestrial and aquatic organisms. When introduced into 

aquatic environments, mycotoxin T2 poses a significant threat to the health of 

hydrobionts - organisms that live in water, including fish, molluscs and crustaceans. 

Understanding how these organisms respond at the biochemical level to T2 exposure 

is critical to assessing the ecological risks associated with this toxin. Hydrobionts are 

highly sensitive to changes in water quality due to their constant interaction with the 

aquatic environment and can serve as valuable bioindicators of pollution. Exposure to 

T2 mycotoxin can disrupt normal physiological processes, leading to oxidative stress, 

changes in enzyme activity and damage to cellular structures. These biochemical 
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changes not only affect the health and survival of individual organisms, but can have 

cascading effects on the entire aquatic ecosystem. Mycotoxins, produced by fungi 

under conditions of improper storage of products, can cause serious damage to 

animal and human health. These toxins can get into foods such as cereals and cause 

food contamination. Consumption can cause a range of illnesses, including poisoning, 

liver problems and immunodeficiency [1]. 

Agricultural use of mycotoxin-contaminated soil or unauthorised discharge of 

wastewater can result in mycotoxins entering natural water bodies through erosion or 

river runoff. Also, if agricultural products such as cereals containing mycotoxins are 

not stored properly, these toxins can enter surrounding water bodies through 

weathering, being washed away during rainfall or dumping of residues. Mycotoxin-

producing fungi can grow in the coastal areas of water bodies, especially in humid 

environments. Thus, toxins can enter the water through erosion or drainage 

processes. Mycotoxins can also enter natural waters through atmospheric spray. If 

mycotoxin-producing fungi grow near water bodies, their toxins can be carried into 

the water by wind and precipitation. These pathways pose a potential threat to the 

aquatic environment and its ecosystems, as well as to the animals and humans that 

depend on these bodies of water. 

Materials and methods. The work was carried out under the conditions of 

teaching and research laboratories of the National University "Chernihiv Collegium" 

named after T.G. Shevchenko and on the basis of the Chemical and Toxicological 

Department of the Chernihiv Regional State Laboratory of the State Service of Ukraine 

on Food Safety and Consumer Protection. We studied the quantitative content of 

mycotoxin T2 in the organs and tissues of scaly carp (white muscle, liver and brain) 

[6, 7], and the following biochemical indicators were also determined in the selected 

samples: the content of α-ketoglutarate, pyruvate, oxaloacetate, lactate and malate [5]. 

Results and discussion. As a result of the conducted studies, it was established 

that under the influence of only T2 mycotoxin, the indicators of the content of 

metabolites in the body of fish (Cyprinus carpio L.) change significantly. In particular, 

the concentration of α-ketoglutarate in muscle tissue decreased by 47%, in liver – 

similar changes reached 37% and in brain tissue - almost 19%. Pyruvic acid levels 

decreased by 29%, 19% and 6% in liver, white muscle and brain, respectively. 

In addition, changes in morphological and ichthyological indicators of the 

experimental fish were noted [2], which proves the possibility of using carp as 

indicators of the state of the aquatic environment [8]. Various changes in their life 

processes, such as changes in the intensity of food consumption, body growth rate, 

muscle movements, can serve as biomarkers for the use of molluscs in the 

biomonitoring system. 

Mycotoxins can cause a number of biochemical changes in animals that can affect 

their health [4]. The main biochemical effects include liver damage (many mycotoxins 

are hepatotoxic, i.e. they can cause damage to liver cells, which in turn can lead to a 

decrease in liver function, impaired metabolism and protein synthesis), impaired 



I International Scientific and Practical Conference "ONE WORLD – ONE HEALTH", 4-5 June 2024, Słupsk, Poland 
 

 

265 

 

kidney function, leading to its inflammation or toxic damage, which can lead to 

impaired removal of toxins and accumulation of harmful substances in the blood [5]. 

Conclusions. The study of biochemical indicators in hydrobionts exposed to the 

toxic effects of mycotoxin T2 highlights the significant physiological disturbances that 

can occur in aquatic organisms. The mycotoxin T2, a potent fungal toxin, induces a 

number of biochemical changes in hydrobionts, including alterations in enzyme 

activity, oxidative stress markers and metabolic processes.  

Mycotoxins can suppress the function of the immune system, reducing the 

animals' resistance to infectious diseases. This can lead to an increase in the frequency 

of infections and a deterioration in general health. Mycotoxins can increase 

deficiencies of important minerals and vitamins, such as B vitamins, amino acids and 

others. This can lead to disruption of the normal metabolism and growth of animals. 

These biochemical changes can affect the physiological processes in the animal's body, 

ultimately leading to a reduction in productivity, a deterioration in product quality 

and a threat to the animal's life. 
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