2 «D) ISSN: mlm

ISSN: 2252-0589 (Online)

Vol. 24 No.2 Ser. No.83 2023

IRANIAN
JOURNAL
OF
VETERINARY
RESEARCH




Iranian Journal of Veterinary Research, Shiraz University

94

Letter to Editor

Inhalation toxicity of mycotoxins in farm animals

Prathap-Kumar, K."; Balakrishna-Nair, M. N. and Punniyamurthy, N.

Division of Ethno-Veterinary Science and Practice, The University of Trans-Disciplinary Health Sciences and Technology (TDU),

Bangalore, India

*Correspondence: K. Prathap-Kumar, Division of Ethno-Veterinary Science and Practice, The University of Trans-Disciplinary
Health Sciences and Technology (TDU), Bangalore, India. E-mail: prathapkdoc@gmail.com

10.22099/1JVR.2023.47378.6833

(Received 13 May 2023; revised version 27 May 2023; accepted 6 Jun 2023)

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

Dear Editor,

Mycotoxins contamination in animal feed is
increasingly becoming unavoidable worldwide. They can
subsequently threaten global public health. Various
studies have signified their carcinogenic effects, and
damage to the gastrointestinal tract, liver, and kidneys
and other organs (Gallo et al., 2015; Alshannaq and Yu,
2017). Although ingestion is known as the most common
route of mycotoxins exposure, dermal contact, and
inhalation have been established, particularly for
agricultural workers, handling mycotoxins contaminated
feed. Association between inhalation of mycotoxins and
systemic pathology such as kidney disease have been
shown previously (Hope and Hope, 2012), but very few
kinds of literature are available. Due to the low
molecular weights of mycotoxins (Janik et al., 2020),
they can easily be aerosolized. Substantiating this, dust
samples from grain processing facilities were positive for
the presence of Aspergillus flavus and mycotoxins
aflatoxins (Ghosh et al., 1997; Sales and Yoshizawa,
2006). Further, dust and aerosol samples collected from
cowsheds, poultry sheds, and animal housing contained
ochratoxin-A (OTA) along with aflatoxin and
zearalenone (Richard et al., 1999; Skaug et al., 2001;
Wang et al., 2008).

Mycotoxins from contaminated roughage or grains
may also be inhaled and injure domestic animals.
Although the toxicity of mycotoxins via ingestion has
been well documented, very few authors have
demonstrated the adverse effects of mycotoxins on
respiratory system. A recent experiment indicated the
mediated damage of aflatoxins from occupational
environments on respiratory epithelial cells (Jaksic et al.,
2019). Further, in-vitro and ex-vivo studies have showed
disruption the integrity and barrier function of respiratory
epithelial cells by mycotoxin deoxynivalenol (DON) in
horses; these injured equine respiratory cells were further
predisposed to equine herpes virus (EHV1) infection
(Van Cleemput et al., 2019). In another study, aflatoxins

impaired ciliary beat frequency, consequently hampering
respiratory physical defences against inhaled pathogens
(Lee et al.,, 2016). Additionally, it was shown that
mycotoxins could directly enhance the replication of
respiratory pathogens (porcine circo virus) in the
respiratory epithelium (Gan et al., 2015). In-fact, such
increased infection by pathogens after exposure to
mycotoxins is not restricted to respiratory system and
noticed in other tissues such as gastrointestinal tract. For
example, following exposure to fusarium mycotoxins
epithelial damage and enhanced intestinal epithelial
invasion, colonization and translocation by pathogenic
bacteria (E. coli, Salmonella) were seen in many species
including pigs, cattle, and poultry (Oswald et al., 2003;
Antonissen et al., 2014). Thus providing a similar
plausible mechanistic link between mycotoxin exposure
and bacterial or viral pathogenesis in respiratory system.
Moreover, immunotoxic effects of mycotoxins have been
shown to cause allergic airway disorders, pneumonia,
and chronic pulmonary disease both in animals and
humans through either immunosuppression or over
stimulation (Schiitze et al., 2010; Cai et al., 2011; Park et
al., 2015). While the diverse composition of aerosols
poses a challenge for investigating the health risk of
inhaled mycotoxins, the same diversity could contribute
to enhanced toxic effects of mycotoxins such as
increased toxicity of mycotoxin DON in inducing pro-
inflammatory response in presence of pathogens (Gu et
al., 2021).

The above arguments emphasize the need for
research on inhalation hazard of mycotoxins. But to date,
a lot is unknown in terms of toxicity of inhaled
mycotoxins on different species, age, and sex of animals.
Given the nature of work in agricultural scenario, even
when the levels of mycotoxins in feed are below
maximum permissible limits, long-term exposure to low
dose of inhaled mycotoxins is of concern in animals.
Thus, the current article is written to motivate research
community to address the gap in work on inhaled
mycotoxins that in-turn could aid in mycotoxin
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mitigation strategies.
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