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Editorial on the Research Topic

Risk assessment of mycotoxins on metabolism, immunity, and

intestinal health

Mycotoxins are toxic secondary metabolites produced by mycotoxigenic filamentous

fungi such asAspergillus,Alternaria, Fusarium, and Penicillium. More than 400mycotoxins

are identified (Ji et al., 2016), and they can contaminate a wide variety of foods (e.g., Pereira

et al., 2014; Chen et al., 2018; Jin et al., 2021, 2022; Deng et al., 2023; Hamad et al., 2023;

Zhang et al., 2023) as well as fish feed (e.g., Goncalves et al., 2018; Oliveira and Vasconcelos,

2020). The topic of mycotoxins is of significant concern, and according to the Web of

Science, using the keyword mycotoxins, approximately 22,000 papers are published per

se, and how mycotoxins affect host health is important.

Mycotoxins cause growth depression and reduced fertility, feed intake, nutrient

utilization, reproduction, and egg production and hatchability as well as an endocrine

effect on humans and on pregnancy. In addition, mycotoxins affect metabolism, suppress

the immune system, manifesting as depressed T- or B-lymphocyte activity, suppress

antibody production, impair macrophage/neutrophil-effector functions, contribute to

vaccine failure, impair gut health, and affect intestinal microbiota and the effects of

probiotics on detoxification of mycotoxins in vivo and in vitro.

The connections between gut microbiota and the gut-brain axis are a hot topic;

however, the connection between mycotoxins and the gut-brain axis is, to the best of

our knowledge, less investigated (Wu et al., 2023), and whether mycotoxins may affect

the signaling pathways is an open question. Furthermore, in a recent review by Amorim

Neto and Sant’ana (2023), the authors discussed the mycobiota and gut-brain axis in

Parkinson’s disease (PD), and suggested that mold and their metabolites could induce

clinical PD symptoms.

One study in the Research Topic “Risk assessment of mycotoxins on

metabolism, immunity, and intestinal health” investigated Brevin-1 isolated from

Chinese edible frog (Hoplobatravhus rugulosus) and revealed LPS-neutralizing
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and anti-inflammatory activities in vitro and in vivo. Kumari

and Singh evaluated the effect of cinnamaldehyde, an essential

oil in the bark of cinnamon trees, on the histopathology and

biological parameters in different organs of Swiss albino mice; the

results indicated the protective role of cinnamaldehyde against

tenuazonic acid isolated from marine fungi (Paradendryphiella

arenariae). Yin et al. revealed the different dose-response effects

on the histopathology of haemocytes in muscle cells, body fat,

and Malpighian tubules of domestic silkworm (Bombyx mori)

by Destruxin A, a mycotoxin from the fungus (Metarhizium

anisopliae). Even though the study of Qin et al. revealed some

uncertainties, the study estimated that hepatocellular carcinoma,

through dietary intake of three foods contaminated with aflatoxin

in the population of a mountain city in southwest China, was

relatively low. However, as no evaluations of the effect of aflatoxin

on larger populations are available, the topic merits investigations.

In a study investigating the inhibitory effect of quercetin,

a well-known flavonoid, toward Alicyclobacillus acidoterrestris,

a Gram-positive bacterium, and scanning electron evaluations

showed that quercetin could induce irreversible damage of

the A. acidoterrestris cell membrane and could enhance the

surface hydrophobicity of the bacteria. The paper by Zou

et al. discussed the characteristics and effectiveness of traditional

Chinese medicine and their mechanisms of action: antiviral (active

components such as alkaloids, flavonoids, saponins, quinones etc.,),

antimicrobial (flavonoids and flavonoid glycosides), induction

of apoptosis, immunomodulatory mechanisms via modulation

of immune cell activity, the enhancement of the function

of lymphocytes, macrophages, and natural killer cells, and

antioxidant mechanism.

In a simulation study on experimental mice, the authors

revealed that after ozone degradation, the toxicity of corn

contaminated with degrading deoxynivalenol (DON) was

significantly lower, with a significant decrease in DON. Based on

their results, the authors suggested that the mouse model could

be used as an approach to evaluate the effect of fungal toxins on

metabolism, immunity, and gut health.

These studies provided interesting results for the scientific

and global community, and to conclude, the studies in this

Research Topic highlighted the importance of additional studies on

mycotoxins. Future studies should focus on how mycotoxins affect

physiology, nutrition, homeostasis, gut health, the gut-brain axis,

and disease resistance. In addition, the use of non-aflatoxigenic

Aspergillus flavus as a biocontrol merits further investigation,

even though numerous studies were cited in the comprehensive

review of More (2022). The rapid development of nanotechnology

has revealed several opportunities for determining mycotoxins

in foods, even at minute concentrations (Yang et al., 2020); the

use of nanotechnology in combination with probiotic delivery for

pretreatment might be an option for future studies. Even though

our knowledge on mycotoxins has increased significantly since

the first studies on mycotoxins were published in the early 1960s

(Schumater et al., 1961; Armbrecht et al., 1963), the effect of

mycotoxins on metabolism, immunity, and intestinal health still

merits further investigation.

Author contributions

ER: Writing – original draft. XH: Writing – review & editing.

XS: Writing – review & editing. JJ: Writing – review & editing. FX:

Writing – review & editing.

Funding

The author(s) declare financial support was received for

the research, authorship, and/or publication of this article. This

work was supported by the National Natural Science Foundation

of China (82060598 and 32102096) and the Natural Science

Foundation of Guizhou Province (QKH-J[2020]1Y146).

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

The author(s) declared that they were an editorial board

member of Frontiers, at the time of submission. This had no impact

on the peer review process and the final decision.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

Amorim Neto, D. P., and Sant’ana, A. S. (2023). The mycobiota-gut-brain axis in
Parkinson’s disease: a review on what we know and what paths we can still take to
advance this field of study. Fungal Biol. Rev. 46:100327. doi: 10.1016/j.fbr.2023.100327

Armbrecht, B. H., Smith, H. R., Nelson, A. A., and Hodges, F. A. (1963).
Mycotoxins. 1. Studies on aflatoxin derived from contaminated peanut meal and
certain strains of Aspergillus flavus. J. Ass. Off. Agricult. Chem. 46, 805–817.
doi: 10.1093/jaoac/46.5.805

Chen, W., Li, C., Zhang, B., Zhou, Z., Shen, Y., Liao, X., et al. (2018). Advances in
biodetoxification of ochratoxin A - a review of the past five decades. Front. Microbiol.
9:1386. doi: 10.3389/fmicb.2018.01386

Deng, H., Chen, W., Zhang, B., Zhang, Y., Han, L., Zhang, Q.,
et al. (2023). Excessive ER-phagy contributes to ochratoxin A-induced
apoptosis. Food Chem. Toxicol. 176:113793. doi: 10.1016/j.fct.2023.
113793

Frontiers inMicrobiology 02 frontiersin.org

https://doi.org/10.3389/fmicb.2024.1367261
https://doi.org/10.3389/fmicb.2023.1159881
https://doi.org/10.3389/fmicb.2023.1210647
https://doi.org/10.3389/fmicb.2023.1215428
https://doi.org/10.3389/fmicb.2023.1286364
https://doi.org/10.1016/j.fbr.2023.100327
https://doi.org/10.1093/jaoac/46.5.805
https://doi.org/10.3389/fmicb.2018.01386
https://doi.org/10.1016/j.fct.2023.113793
https://www.frontiersin.org/journals/microbiology
https://www.frontiersin.org


Ringø et al. 10.3389/fmicb.2024.1367261

Goncalves, R. A., Naehrer, K., and Santos, G. A. (2018). Occurrence of mycotoxins
in commercial aquafeeds in Asia and Europe: a real risk to aquaculture. Rev. Aquacult.
10, 263–280. doi: 10.1111/raq.12159

Hamad, G. M., Mehany, T., Simal-Gandara, J., Abou-Alella, S., Esua, O. J., Abdel-
Wahhab, M. A., et al. (2023). A review of recent innovative strategies for controlling
mycotoxins in foods. Food Control 144, 109350. doi: 10.1016/j.foodcont.2022.10
9350

Ji, C., Fan, Y., and Zhao, L. (2016). Review on biological degradation of mycotoxins.
Animal Nutr. 2, 127–133. doi: 10.1016/j.aninu.2016.07.003

Jin, J., Beckman, K., Ring,ø, E., Rietjens, I. M. C. M., and Xing, F. (2021).
Interaction between food-borne mycotoxins and gut microbiota: a review. Food
Control. 126:107998. doi: 10.1016/j.foodcont.2021.107998

Jin, J., Zhang, C., Ren, X., Tai, B., and Xing, F. (2022). Metagenomic analysis
identifies microbial shifts upon deoxynivalenol exposure and post-exposure recovery
in the mouse gut. Toxins 15:243. doi: 10.3390/toxins15040243

More, G. G. (2022). Practical considerations will ensure the continued
success of pre-harvest biocontrol using non-aflatoxigenic Aspergillus flavus
strains. Crit. Rev. Food Sci. Nutr. 62, 4208–4225. doi: 10.1080/10408398.2021.18
73731

Oliveira, M., and Vasconcelos, V. (2020). Occurrence of mycotoxins in fish feed and
its effects: a review. Toxins 12:160. doi: 10.3390/toxins12030160

Pereira, V. L., Fernandes, J. O., and Cunha, S. C. (2014). Mycotoxins in cereals and
related foodstuffs: a review on occurrence and recent methods of analysis. Food Sci.
Technol. 36, 96–136. doi: 10.1016/j.tifs.2014.01.005

Schumater, G., Panda, B., DeVolt, H. M., Laffer, N. C., and Creek, R. D.
(1961). Hemorrhagic lesions in chicken resembling naturally occurring “hemorrhagic
syndrome” produced experimentally by mycotoxins. Poultry Sci. 40, 1132–1134.
doi: 10.3382/ps.0401132a

Wu, Q., You, L., Wu, W., Long, M., and Kuea, K. (2023). Mycotoxins:
Emerging toxic mechanisms, and unanswered research questions. Food Chem. Toxicol.
174:113673. doi: 10.1016/j.fct.2023.113673

Yang, Y., Li, G., Wu, D., Liu, H., Li, X., Luo, P., et al. (2020). Recent advances
on toxicity and determination methods of mycotoxins in foodstuffs. Trends Food Sci.
Technol. 96, 233–252. doi: 10.1016/j.tifs.2019.12.021

Zhang, Q., Chen, W., Zhang, B., Zhang, Y., Xiao, Y., An, Y., et al.
(2023). Lonp1 and Sig-1R contribute to the counteraction of ursolic acid against
ochratoxin A-induced mitochondrial apoptosis. Food Chem. Toxicol. 172:113592.
doi: 10.1016/j.fct.2022.113592

Frontiers inMicrobiology 03 frontiersin.org

https://doi.org/10.3389/fmicb.2024.1367261
https://doi.org/10.1111/raq.12159
https://doi.org/10.1016/j.foodcont.2022.109350
https://doi.org/10.1016/j.aninu.2016.07.003
https://doi.org/10.1016/j.foodcont.2021.107998
https://doi.org/10.3390/toxins15040243
https://doi.org/10.1080/10408398.2021.1873731
https://doi.org/10.3390/toxins12030160
https://doi.org/10.1016/j.tifs.2014.01.005
https://doi.org/10.3382/ps.0401132a
https://doi.org/10.1016/j.fct.2023.113673
https://doi.org/10.1016/j.tifs.2019.12.021
https://doi.org/10.1016/j.fct.2022.113592
https://www.frontiersin.org/journals/microbiology
https://www.frontiersin.org

	Editorial: Risk assessment of mycotoxins on metabolism, immunity, and intestinal health
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


