International Journal of Multidisciplinary Horizon/Volume 01/Issue 03/ July-August 2024/Page No. 10-12

https://themultijournal.com/

International Journal of Multidisciplinary Horizon

ISSN:3049-2017

IJMH 20245 1(3): 10-12

© 2024 IJMH

www.themultijournal.com

Received: 05-08-2024
Accepted: 12-08-2024
Publish : 16-08-2024

Samira Abdulrahman
Faculty of Biotechnology,
University of Salahaddin,

Iraq

Correspondence:
Samira Abdulrahman
Faculty of Biotechnology,
University of Salahaddin,
Iraq

Effects of Diet and Exercise on the Human Gut
Microbiome: A Longitudinal Study

Samira Abdulrahman

Abstract

The human gut microbiome plays a pivotal role in overall health, influencing metabolism,
immune function, and disease susceptibility. Recent research has suggested that both diet
and exercise significantly impact the composition and diversity of the gut microbiota. This
longitudinal study explores the effects of dietary patterns and physical activity on the gut
microbiome over time. By tracking participants' microbiome composition and health
markers over a year, this study assesses how changes in diet (e.g., high-fiber, low-fat, and
Mediterranean diets) and exercise (e.g., aerobic and resistance training) influence
microbiome diversity, gut health, and metabolic markers. The results indicate that both diet
and exercise significantly shape the microbiome, with a synergistic effect when both
interventions are combined. These findings provide insights into how lifestyle factors can
optimize gut health and support the development of personalized nutrition and fitness
strategies for improving human health.
Introduction

The human gut microbiome consists of trillions of microorganisms, including bacteria,
fungi, and viruses, which play a key role in digestion, metabolism, immune system
function, and disease prevention. Recent research has emphasized the importance of gut
health and its connection to overall well-being, with emerging evidence suggesting that
both diet and exercise significantly shape the gut microbiome's composition and function.
While there is a growing body of evidence supporting the role of diet and exercise in gut
health, much of the existing research has been cross-sectional, focusing on short-term
effects. There is limited data from longitudinal studies that track changes in the
microbiome over time in response to sustained dietary and exercise interventions. This
study aims to fill that gap by analyzing the effects of diet and exercise on the gut
microbiome over a 12-month period.
Methods
Study Design and Participants

This longitudinal study involved 100 participants aged 18-50, with a balanced
representation of gender and varying baseline activity levels. Participants were categorized
into four groups based on their dietary and exercise habits:
1. Control group (no changes in diet or exercise)
2. Diet-only group (adhering to a high-fiber, low-fat Mediterranean diet)
3. Exercise-only group (engaging in aerobic and resistance training)
4. Diet and exercise group (adhering to both the Mediterranean diet and exercise

regimen)

The study's primary outcome was the assessment of microbiome diversity and
composition, measured using 16S rRNA gene sequencing, along with various metabolic
markers, including body mass index (BMI), insulin sensitivity, and inflammation markers.

Secondary outcomes included self-reported measures of digestive health and quality of life.
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Dietary Intervention

The Mediterranean diet was selected for its emphasis
on whole foods, high fiber content, and healthy fats. The
intervention aimed for participants to consume:
¢ Vegetables and fruits: 5-7 servings per day
e Whole grains: At least 3 servings per day
¢ Healthy fats: Primarily from olive oil, nuts, and seeds
¢ Lean proteins: Such as fish and legumes
¢ Limited red meat: Less than twice per week
¢ Fermented foods: Regular consumption of yogurt and
kefir
Exercise Intervention

Participants in the exercise groups engaged in a
structured program combining:
¢ Aerobic exercise: Moderate-intensity activities (e.g.,
cycling, brisk walking) for 30 minutes, 5 days per week
¢ Resistance training: Weight training or bodyweight
exercises, 2-3 times per week Participants' diet and
exercise habits were monitored regularly through food
diaries, questionnaires, and activity trackers.
Results
Changes in Gut Microbiome Composition

The study found that participants who adhered to both
the Mediterranean diet and the exercise regimen
showed the most significant changes in their gut
microbiome. Specifically, these individuals exhibited a
greater increase in microbiome diversity and the relative
abundance of  beneficial bacteria, such as
Bifidobacterium, Lactobacillus, and Akkermansia
muciniphila, which have been associated with improved
metabolic health and reduced inflammation.
e Diet-only group: The Mediterranean diet alone
resulted in a moderate increase in Firmicutes and
Bacteroidetes ratios, which are commonly linked to
better metabolic health. However, the diet group
showed less diversity in the microbiome compared to
those in the diet and exercise group.
¢ Exercise-only group: Participants who engaged in
regular exercise exhibited an increase in the abundance
of exercise-related microbes such as Faecalibacterium
prausnitzii and Roseburia, which are known to produce
butyrate, a short-chain fatty acid associated with gut
health and inflammation reduction.
¢ Control group: No significant changes were observed
in the gut microbiome composition in the control group.
Metabolic and Health Markers

Participants in both the diet-only and diet and exercise
groups showed improvements in metabolic markers.
These included:
¢ Body Mass Index (BMI): Significant reductions in BMI
were observed in the diet and exercise group, with a
modest decrease in the diet-only group.
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¢ Insulin Sensitivity: Insulin resistance decreased in both
intervention groups, with the greatest improvement in the
diet and exercise group. The exercise-only group also saw
modest improvements.

e Inflammation: Levels of C-reactive protein (CRP), a
marker of inflammation, decreased in both the diet and
exercise groups, indicating reduced systemic inflammation.
Self-Reported Digestive Health

Participants in the diet and exercise group reported
improved digestive health, with a significant reduction in
symptoms such as bloating, constipation, and irritable
bowel syndrome (IBS)-like symptoms. The diet-only group
also reported improvements, though less pronounced. The
exercise-only group showed slight improvements in
gastrointestinal function but to a lesser degree than the
combined intervention group.

Discussion

This study provides compelling evidence that both diet
and exercise significantly affect the human gut microbiome,
with the most pronounced effects occurring when both
factors are combined. The Mediterranean diet, with its high
fiber content and emphasis on healthy fats, supports the
growth of beneficial microbiota, while exercise encourages
the proliferation of microbes that are involved in gut health
and inflammation regulation.

The synergy between diet and exercise in improving
microbiome diversity may explain the more substantial
metabolic and health benefits observed in the combined
intervention group. These findings highlight the importance
of a holistic approach to gut health, where both dietary and
physical activity changes are utilized to optimize
microbiome composition and support overall well-being.
Implications for Personalized Nutrition and Exercise

As our understanding of the microbiome grows, it
becomes increasingly clear that personalized nutrition and
exercise regimens could be used to tailor interventions to
an individual’s microbiome composition, optimizing health
outcomes. Future research should investigate the long-
term effects of diet and exercise on the gut microbiome
and explore how these factors interact with genetic
predispositions and environmental factors.

Limitations

While this study provides valuable insights into the effects
of diet and exercise on the gut microbiome, there are
several limitations:

e Sample Size: Although the sample size was adequate, a
larger cohort would provide more robust data and allow for
subgroup analyses.

¢ Self-Reporting: Dietary intake and exercise levels were
self-reported, which may introduce bias.

¢ External Factors: Other lifestyle factors, such as stress
and sleep, which can influence the microbiome, were not

controlled for in this study.
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Conclusion
This longitudinal study demonstrates that both diet and
exercise play a significant role in shaping the human gut
microbiome, with a combined approach yielding the most
beneficial outcomes for gut health and metabolism. These
findings underscore the importance of integrating both
dietary interventions and regular physical activity as part of
a holistic strategy for improving overall health and
preventing metabolic diseases. Personalized approaches to
nutrition and exercise based on individual microbiome
composition may represent the future of healthcare,
leading to more effective, targeted interventions for a wide
range of health issues.
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