One World — One Health. Proceedings of the Third International Scientific and Practical Conference,
June 10-11, 2026; Chernihiv, Ukraine

in juvenile Nile tilapia (Oreochromis niloticus). Frontiers in Animal Science, 4,
1281722. https://doi.org/10.3389/fanim.2023.1281722

Gruber-Dorninger, C., Miiller, A., & Rosen, R. (2025). Multi-mycotoxin
contamination of aquaculture feed: A global survey. Toxins, 17(3), 116.
https://doi.org/10.3390/toxins17030116

Guindon-Kezis, K. A., & Mulder Massey, T. E. (2014). In vivo treatment with
aflatoxin B1 increases DNA oxidation, base excision repair activity and 8-
oxoguanine DNA glycosylase 1 levels in mouse lung. Toxicology, 321, 21-26.
https://doi.org/10.1016/j.tox.2014.03

Jlykam, O., Cikypa, A., Mexen, O., & Crpineup, C. (2026). MANOVA sk
IHCTpyMEHT 3a0e3NedeHHs] JOOpOYEeCHOCTI MEIMKO-O10JIOTIYHUX Ta EKOJOTIYHUX
JIOCITIKEHD. Biota. Human. Technology, 1, 226-234.
https://doi.org/10.58407/bht.1.26.19

Martomiko, C., & Mexen, O. (2024). 3miHu BMICTY aJleHIJIaTiB B TKaHMHAX
Koporna 3a mii  Mikotokcuny T2. Biota. Human. Technology, 3, 78-83.
https://doi.org/10.58407/bht.3.24.5

Hikonaenko, T., IBamenko, M., IBamenko, H., & Mexen, O. (2023).
AJanTuBHI 3MIHM TIOKa3HUKIB KpoBi Koporma syckaroro (Cyprinus carpio Linnaeus,
1758) sx BiAmoBiAs Ha 3a0pyaHeHHs Boau. In [lpupoowi pecypcu npuxkopOoHHux
mepumopiti 8 ymogax 3minu knimamy (pp. 99—100). Uepniris: Jlecna-ITomirpad.

[TanTiomenko, 1. M., Mexen, O. b., & Tpetsk, O. IL. (2012). OcobnuBocTi
HYKJIETHOBOTO TOMEOCTa3y IbOTOPIYKHA KOpOIia 3a TOKCHYHUX YMOB yTpUMaHHs. In
Exonociunuii inmenexm — 2012 (pp. 63—65). quinponerposchk: JIHY3T im. akan. B.
Jlazapsna.

T-2 toxin and related mycotoxins as drivers of biochemical and adaptive
responses in fish

Lidiia Polotnianko

T H. Shevchenko National University “Chernihiv Colehium”, Chernihiv, Ukraine
mekhedolgal@gmail.com

Mycotoxins are secondary metabolites of fungi that can contaminate feed,
water, and aquatic ecosystems, posing a serious threat to aquatic organisms. T-2 toxin
is among the most toxic trichothecenes and has been widely studied due to its ability
to induce oxidative stress and disrupt physiological processes. Fish are particularly
sensitive to mycotoxin exposure, especially carp species used in aquaculture.
Previous studies indicate that exposure to T-2 toxin leads to significant changes in
biochemical parameters of blood and tissues in experimental animals (Nikolaienko et
al., 2023). In fish, such exposure results in altered metabolic activity and adaptive
physiological responses (Polotnyanko et al., 2023). Therefore, understanding the
biological effects of mycotoxins is important for environmental safety and
aquaculture productivity.
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The study is based on the analysis of scientific literature and experimental data
on the effects of T-2 toxin on aquatic organisms. The main objects of research
include carp species (Cyprinus carpio L.) exposed to contaminated feed and
environmental pollutants. Biochemical indicators of blood and tissue samples were
used to assess physiological responses to toxic exposure (Nikolaienko et al., 2023).
Ichthyological parameters were analyzed to determine adaptive changes in fish
organisms under mycotoxin influence (Zhelai et al., 2023). Special attention was
given to the accumulation of T-2 toxin in fish muscles under contaminated feeding
conditions (Polotnyanko & Mekhed, 2023). Standard screening methods for
simultaneous detection of multiple mycotoxins, including aflatoxin Bl and
zearalenone, were considered for ecological monitoring (State Veterinary Medicine
Department of the Ministry of Agrarian Policy of Ukraine, 1996). Data interpretation
was supported by ecological and statistical approaches, including MANOVA, to
ensure reliability and integrity of biological research (Lukash et al., 2026).

The analysis demonstrated that exposure to T-2 toxin causes significant
biochemical and physiological disturbances in fish organisms. Carp exposed to
contaminated feed showed noticeable changes in metabolic processes and stress-
related responses. One of the key findings was the accumulation of mycotoxins in
muscle tissues, indicating their ability to persist in aquatic organisms through trophic
transfer (Polotnyanko & Mekhed, 2023). Such accumulation increases the risk of
chronic toxicity in fish populations and may affect their growth and survival.

Biochemical analysis revealed alterations in blood parameters of experimental
animals exposed to T-2 toxin, indicating systemic toxic effects (Nikolaienko et al.,
2023). These changes are associated with disruptions in protein metabolism, enzyme
activity, and oxidative balance. Similar effects were observed in ichthyological
indicators of carp, where adaptive responses were detected under toxin exposure
(Zhelai et al., 2023).

Oxidative stress plays a central role in the toxic action of mycotoxins.
Exposure to T-2 toxin leads to increased formation of reactive oxygen species, which
in turn triggers lipid, protein, and DNA damage. Fish organisms respond to such
stress through activation of antioxidant defense mechanisms. However, prolonged
exposure may overwhelm these protective systems, resulting in cellular dysfunction.

The presence of multiple mycotoxins in feed and aquatic environments
increases the complexity of toxic effects. Screening methods allow simultaneous
detection of several toxins, including aflatoxin B1, patulin, sterigmatocystin, T-2
toxin, and zearalenone (State Veterinary Medicine Department of the Ministry of
Agrarian Policy of Ukraine, 1996). This is particularly important for ecological
monitoring and risk assessment in aquaculture systems.

Statistical approaches such as MANOVA are useful for analyzing
multidimensional biological data and ensuring research integrity in ecological studies
(Lukash et al., 2026). Overall, the results confirm that T-2 toxin and related
mycotoxins have strong negative effects on fish physiology, metabolism, and
adaptive capacity.

T-2 toxin is a highly toxic mycotoxin that significantly affects aquatic
organisms. Exposure to this toxin leads to biochemical and physiological changes in
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fish tissues. Carp species are particularly sensitive to mycotoxin contamination in
feed and water. Accumulation of T-2 toxin in muscle tissues increases the risk of
chronic toxicity. Oxidative stress is a key mechanism of toxic action in fish
organisms. Antioxidant defense systems are activated but may become insufficient
under prolonged exposure. Mycotoxins cause disturbances in blood biochemical
parameters and metabolic processes. Adaptive responses in fish are associated with
changes in ichthyological indicators. Screening methods are essential for detecting
multiple mycotoxins in environmental samples. Further research is needed to evaluate
long-term ecological risks of combined mycotoxin exposure in aquatic ecosystems.
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