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Summary

T-2 mycotoxin toxin belongs to type A trichothecenes and contains a double bond 

between C-9 and C-10 and an epoxy group between C-12 and C-13. The T-2 chemical structure 

is characterized by a hydroxyl (OH) group at the C-3 position, acetyloxy (-OCOCH3) groups 

at the C-4 and C-15 positions, an atom of hydrogen at the C-7 position and an ester-linked 

isovaleryl [OCOCH2CH(CH3)2] group at the C-8 position. T-2 toxin is produced by various 

species of filamentous fungi of the genus Fusarium such as F. sporotrichioides, F. poae and  

F. acuminatum. This toxin exhibits resistance to degradation under the influence of high 

temperature and UV light. T-2 toxin causes contamination of many crops, and its presence has 

been detected in grains of cereals such as barley, wheat, oats, rice and corn, as well as in cereal 

products such as wheat flour, breakfast cereals and bakery products. 

Among the trichothecenes, the T-2 toxin is considered the most toxic representative. 

Literature data confirm that this toxin exhibits toxicity to various human and animal body 

systems, i.e., digestive, immunological, nervous, urinary and sexual. Moreover, T-2 toxin is  

a strong skin irritant and can be absorbed through intact skin, causing systemic toxicity. It is 

considered that skin damage caused by this toxin can be up to 400 times stronger than when 

using sulfur mustard, which belongs to chemical weapons. In addition, the activity of the T-2 

toxin after entering the body through the respiratory tract is comparable to that of sulfur 

mustard, nitrogen mustard and lewisite. Therefore, the properties of the T-2 toxin are more 

similar to chemical agents than to biological toxins. Dermatotoxic effects of the toxin are 

characterized by redness, swelling and in severe cases ulceration and necrosis of the skin. 

Despite many years of studies on skin toxicity of T-2 toxin, there is no information indicating 

the molecular mechanisms of this toxin's action on this organ. 

The main aim of the study was to elucidate the mechanisms of cytotoxic and genotoxic 

action of T-2 toxin under in vitro conditions. The study material was a cell line of normal human 

fibroblasts - Hs68. Cells were treated with mycotoxin T-2 at concentrations ranging from  

0.001 to 100  

The direct toxicity of T-2 toxin against human normal Hs68 fibroblasts was assessed by 

cell viability analysis using the trypan blue and the MTT assays. The cellular ATP level was 

also determined by bioluminometry and activity of caspase-3 and caspase-7 by flow cytometry. 

Analysis of apoptotic and necrotic lesions was performed using the binding of annexin V and 

propidine iodide by flow cytometry, while the concentration of cytokeratin 18 was assessed 

using the ELISA test. The analysis of the impact of T-2 toxin on mitochondrial damage of Hs68 
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cells was performed by determining changes of the mitochondrial membrane potential using 

the JC-1 fluorescent probe, generating reactive oxygen species (ROS) using the H2DCFDA 

fluorescent probe, determining mitochondrial DNA damage using the Semi-Long method Run 

qRT-PCR and the number of mitochondrial DNA copies by Real-Time-qPCR. 

The analysis of the impact of T-2 toxin on nuclear genome damage was based on the 

assessment of nDNA damage using the comet method, Semi-Long Run qRT-PCR reaction and 

the evaluation of changes in gene expression at the mRNA level for genes related to 

inflammation and DNA repair. In addition, an in silico analysis of toxin binding to DNA was 

performed. 

The studies show that T-2 toxin has toxic properties and negatively affects the 

functioning of normal human fibroblast cells of the Hs68 line. In vitro analyzes involving 

treatment of the cell line with toxin concentrations in the concentration range of 0.001-100 

with 24- and 48-hour incubation show both the cytotoxic and genotoxic nature of the T-2 toxin. 


