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Amid the relentless onslaught of the COVID-19 pandemic, it has become increasingly clear that comprehending the
connection mid the gut microbiome, mental health, and Viral illnesses is essential for developing effective strategies to
tackle these global threats (Burchill et al., 2021; Rishi et al., 2021; Bransfield et al., 2023). The human microbiota, a diverse
ecosystem rich in various microbial groups such as fungi, viruses, and bacteria, is essential for supporting host health and
regulating immune responses (Yoo et al., 2020; Zheng et al., 2020; Maciel-Fiuza et al., 2023). For example, recent research
has indicated that specific gut bacteria, such as Bacteroides fragilis, can induce regulatory T cells in the gut, which are
crucial for sustaining immune tolerance and avoiding autoimmune disorders (Ramakrishna et al., 2019; Zhang et al., 2022).
Additionally, studies have demonstrated the significance of metabolites generated by gut microbiota, including short-chain
fatty acids, in influencing immune cell activity and managing inflammation (Kim 2021; Yao et al., 2022). Furthermore, the
gut microbiome has been implicated in modulating the efficacy of vaccines (Kumar et al., 2022). For this reason, the several
studies demonstrated that the makeup of the gut microbiota influences the generation of vaccine-specific antibodies, thereby
affecting vaccine responsiveness (Lynn et al., 2022; Huang et al., 2023). This underscores the significance of taking into
account the gut microbiome when designing vaccination strategies, especially in the context of viral pandemics. In parallel,
new evince has clarified the reciprocal relationship between the gut microbiome and mental health. Dysbiosis, or an
imbalance in the gut microbial ecosystem, has been linked to various psychiatric disorders, including depression and anxiety
(Clapp et al., 2017; Halverson and Alagiakrishnan 2020). Therefore, the recent systematic review studies were highlighted
that individuals with depression exhibit changes in the makeup of their gut microbiota, indicating a possible connection
between gut dysbiosis and mental health disorders (Safadi et al., 2022; Grau-Del Valle et al., 2023). The COVID-19
pandemic has further underscored the intricate interplay between infectious diseases, psychological well-being, and gut
health. Reports suggest that people with COVID-19 frequently exhibit gastrointestinal signs, such as diarrhea and vomiting,
alongside respiratory symptoms (Shahgolzari et al., 2021; Jin et al., 2022). Moreover, the psychological effects of the
pandemic, including heightened stress and anxiety, has been widely documented (Panchal et al., 2020). To address these
multifaceted challenges, a comprehensive approach is imperative. Public health measures aimed at curbing viral spread must
be complemented by interventions targeting the gut microbiome and psychological resilience. For instance, dietary
interventions that promote a healthy gut microbiota, such as consuming fiber-rich foods and probiotics, could bolster
immune function and mitigate the risk of viral infections (Sundararaman et al., 2020; Harper et al., 2021). Additionally,
mental health support services should be expanded to address the psychological fallout of the pandemic, particularly among
vulnerable populations (Reiriz et al., 2023). In conclusion, the convergence of gut microbiome research, psychology, and
infectious disease control presents a unique opportunity to enhance our understanding of viral pandemics and develop
innovative strategies for prevention and management. By adopting a holistic approach that considers the intricate interplay
between host-microbiome interactions, psychological well-being, and immune function, we can better equip ourselves to
navigate the challenges posed by current and future pandemics.

Clapp, M., N. Aurora, L. Herrera, M. Bhatia, E. Wilen and S.
Wakefield. 2017. Gut microbiota’s effect on mental health: The
gut-brain axis. Clin Pract 7(4): 987.

Grau-Del Valle, C., J. Ferndndez, E. Sola, |. Montoya-Castilla, C.
Morillas and C. Bafiuls. 2023. Association between gut microbiota

References

Bransfield, R. C., C. Mao and R. Greenberg. 2023. Microbes and
Mental lliness: Past, Present, and Future. Healthcare 12(1): 83.
Burchill, E., E. Lymberopoulos, E. Menozzi, S. Budhdeo, J. R.
Mcllroy, J. Macnaughtan and N. Sharma. 2021. The unique
impact of COVID-19 on human gut microbiome research. Front
Med 8: 652464.

“ Corresponding author. e-mail: asmozafarinejad@yahoo.in.

and psychiatric disorders: a systematic review. Front Psychol 14:
1215674.

Halverson, T. and K. Alagiakrishnan. 2020. Gut microbes in
neurocognitive and mental health disorders. Ann Med 52(8): 423-
443,

Harper, A., V. Vijayakumar, A. C. Ouwehand, J. Ter Haar, D.
Obis, J. Espadaler, S. Binda, S. Desiraju and R. Day. 2021. Viral



2 © 2025 Jordan Journal of Biological Sciences. All rights reserved - Volume 18, Number 1

Infections, the Microbiome, and Probiotics. Front Cell Infect
Microbiol 10: 596166.

Huang, B., J. Wang and L. Li. 2023. Recent five-year progress in
the impact of gut microbiota on vaccination and possible
mechanisms. Gut Pathog 15(1): 27.

Jin, S., X. Lu and C. Xu. 2022. COVID-19 induces
gastrointestinal symptoms and affects patients’ prognosis. J Int
Med Res 50(10): 1-11.

Kim, C. H. 2021. Control of lymphocyte functions by gut
microbiota-derived short-chain fatty acids. Cell Mol Immunol
18(5): 1161-1171.

Kumar, M., M. M. James, M. Kumawat, B. Nabi, P. Sharma, N.
Pal, S. Shubham, R. R. Tiwari, D. K. Sarma and R. Nagpal. 2022.
Aging and Microbiome in the Modulation of Vaccine Efficacy.
Biomedicines 10(7): 1545.

Lynn, D. J,, S. C. Benson, M. A. Lynn and B. Pulendran. 2022.
Modulation of immune responses to vaccination by the
microbiota: implications and potential mechanisms. Nat Rev
Immunol 22(1): 33-46.

Maciel-Fiuza, M. F., G. C. Muller, D. M. S. Campos, P. do
Socorro Silva Costa, J. Peruzzo, R. R. Bonamigo, T. Veit and F.
S. L. Vianna. 2023. Role of gut microbiota in infectious and
inflammatory diseases. Front Microbiol 14: 1098386.

Panchal, N., R. Kamal, K. Orgera, C. Cox, R. Garfield, L. Hamel
and P. Chidambaram. 2020. The implications of COVID-19 for
mental health and substance use. Kaiser Family Foundation 21: 1-
16.

Ramakrishna, C., M. Kujawski, H. Chu, L. Li, S. K. Mazmanian
and E. M. Cantin. 2019. Bacteroides fragilis polysaccharide A
induces IL-10 secreting B and T cells that prevent viral
encephalitis. Nat Commun 10(1): 2153.

Reiriz, M., M. Donoso-Gonzalez, B. Rodriguez-Expoésito, S.
Uceda and A. . Beltran-Velasco. 2023. Impact of COVID-19

Gut microbiome
viruses Bacteroides fragilis induces gut regulatory
T cells, crucial for immune tolerance.
gl
@
¥ Gut microbiota metabolites regulate
Fungi S = immunity and inflammation.
- R
\ ﬁgg* The gut microbiome influences vaccine
efficacy by affecting the generation of
vaccine-specific antibodies.
Bacteria

An effective approach combines viral
prevention with gut microbiome and
psychological  resilience  strategies.
Boosting immunity through fiber-rich foods
and probiofics can reduce infection risk..

The pandemic's psychological impact,
notably increased stress and anxiety,

confinement on mental health in youth and wvulnerable
populations: an Extensive Narrative Review. Sustainability 15(4):
3087.

Rishi, P., A. Kaur and H. Kaur (2021). COVID-19 Pandemic and
Mental Illness: Impact of Gut Microbiota. Delineating Health
and Health System: Mechanistic Insights into Covid 19
Complications: 349-368.

Safadi, J. M., A. M. Quinton, B. R. Lennox, P. W. Burnet and A.
Minichino. 2022. Gut dysbiosis in severe mental illness and
chronic fatigue: a novel trans-diagnostic construct? A systematic
review and meta-analysis. Mol Psychiatry 27(1): 141-153.
Shahgolzari, M., A. Yavari, Y. Arjeini, S. M. Miri, A. Darabi, A.
S. M. Nejad and M. Keshavarz. 2021. Immunopathology and
Immunopathogenesis of COVID-19, what we know and what we
should learn. Gene Rep 25: 101417.

Sundararaman, A., M. Ray, P. Ravindra and P. M. Halami. 2020.
Role of probiotics to combat viral infections with emphasis on
COVID-19. Appl Microbiol Biotechnol 104: 8089-8104.

Yao, Y., X. Cai, W. Fei, Y. Ye, M. Zhao and C. Zheng. 2022. The
role of short-chain fatty acids in immunity, inflammation and
metabolism. Crit Rev Food Sci Nutr 62(1): 1-12.

Yoo, J. Y., M. Groer, S. V. O. Dutra, A. Sarkar and D. I.
McSkimming. 2020. Gut microbiota and immune system
interactions. Microorganisms 8(10): 1587.

Zhang, Y., D. Sun, X. Zhao, Y. Luo, H. Yu, Y. Zhou, Y. Gao, X.
Han, Y. Duan and N. Fang. 2022. Bacteroides fragilis prevents
aging-related atrial fibrillation in rats via regulatory T cells-
mediated regulation of inflammation. Pharmacol Res 177:
106141.

Zheng, D., T. Liwinski and E. Elinav. 2020. Interaction between
microbiota and immunity in health and disease. Cell Res 30(6):
492-506.

Mental health

Depression
I Stress

COVID-19

Gut microbes

Bidirectional relaticnship between
the gut microbiome and mental
health.

g A

diarrhea  VOmiting



