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Abstract

The human microbiota is crucial for digestion, immunity, metabolism, and wellness. Dysbiosis, an imbalance in
gut bacteria, is linked to conditions such as irritable bowel syndrome, inflammatory bowel disease, peptic ulcers,
and metabolic disorders. Both conventional and traditional medicines use herbs to treat digestive issues and
improve gastrointestinal health. Indian cultures have a rich tradition of using medicinal herbs for gastrointestinal
ailments, such as digestive disorders, diarrhea, constipation, gastritis, and indigestion, often prepared as
decoctions, powders, fermented mixtures, or kadha. These plants alter the microbiota composition, eliminate
harmful strains, and boost short-chain fatty acid levels. Their chemical components, including polyphenols,
alkaloids, flavonoids, tannins, and terpenoids, have anti-inflammatory, antimicrobial, and antioxidant properties
that protect the gut lining. Ayurvedic remedies align with the vata, pitta, and kapha, maintaining the tri doshas
balance. This review highlights the Indian tribal use of herbs for gastrointestinal health and how modern science
and Ayurveda can enhance the understanding of their benefits. Ancient wisdom and microbiome research together
offer improved, cost-effective, and culturally relevant solutions for gastrointestinal issues.
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1. Introduction

The human gastrointestinal system contains microorganisms that are essential for maintaining body homeostasis.
Dysbiosis, a microbial imbalance, is linked to digestive and systemic health conditions, including inflammatory
bowel disease, obesity, diabetes, and neurological problems.(Ammar et al. 2023). Scientific studies show that
food- and plant-based therapies affect digestive tract function, highlighting natural interventions' role in
maintaining a balanced gut environment.(Baslam et al. 2023). India is recognized as one of the most biodiverse
nations globally, possessing a rich history of ethnobotanical knowledge, particularly among tribal
communities.(Baslam et al., 2024). Tribes use medicinal herbs for therapy. This is particularly true in isolated
areas that lack access to contemporary medical care.(Beri 2018). Nearly 80% of the global population relies on
traditional herbal medicine, especially Indian tribal practices, which have significant healing properties. These
traditional ethnomedicinal practices employ plant-based therapies to treat various gastrointestinal problems,
including dysentery, diarrhea, and digestive issues.(Boling et al. 2020).

Tribal ceremonies and dietary practices significantly affect the gut microbiome. Studies of indigenous cultures in
Arunachal Pradesh show that traditional diets rich in fiber, fermented foods, and plant-based components provide
varied bacterial profiles with therapeutic insights and antimicrobial health benefits (Brochot and Azalbert 2019).
Findings suggest that tribal societies adopt microbiome-promoting strategies for gut health and use therapeutic
herbs. Ayurveda and traditional Indian systems offer a framework aligning with contemporary microbiome
research. (Clark et al. 2017). The concepts of "Ama" (toxins) and "Agni" (digestive fire) are associated with
microbial imbalance and gut metabolism, respectively. Research has demonstrated that herbal formulations,
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including bioactive compounds such as flavonoids, alkaloids, and polyphenols, can enhance intestinal barrier
function, reduce inflammation, and alter the gut microbiota(Cornad6 and Raaijmakers 2025).

Despite growing interest, ethnobotanical interventions for gastrointestinal health lack robust scientific validation.
Recent therapies may integrate Ayurvedic principles, modern microbiome research, and indigenous knowledge.
This review elucidates Indian tribal ethnobotany in gut healing by examining microbiome functionality and
connections with Ayurvedic principles.

2. Data mining

To gather data from the scientific literature, ethnobotanical records, Ayurvedic references, and microbiome
studies, an effective data-mining approach was used. This study aimed to identify medicinal plants used by Indian
tribes for gastrointestinal ailments and correlate them with gut microbiota development through pharmacological
evidence. Scientific journals such as PubMed, Google Scholar, ScienceDirect, Scopus, Web of Science, and
SpringerLink facilitated the review. Ethnobotanical data on Indian tribal medicine were obtained from field
surveys, reports, journals, and dissertations. The efficacy of Ayurvedic plants on gastrointestinal functions was
shown through contemporary Ayurvedic pharmacopoeias and classical literature, including Charak Samhita,
Sushruta Samhita, and Bhavaprakasha Nighantu.

Keywords used for article searches included ethnobotany, tribal medicine, gastrointestinal disorders, gut healing
plants, diarrhea, dysentery, constipation, indigestion, Ayurvedic herbs, Agni, Ama, gut microbiome, probiotics,
prebiotics, microbiota modulation, anti-inflammatory medicinal plants, and herbal formulations for gut health.
These keywords were used to identify many relevant publications. The literature review focused on
phytochemicals with antimicrobial, anti-inflammatory, or prebiotic properties, medicinal plants used by Indian
tribes for gastrointestinal issues, evidence of plant effects on the microbiome, and studies linking Ayurveda to
digestive health. Articles not identifying plants, unrelated to Indian tribes, or on gut health were excluded.
Botanical nomenclature, family classification, plant part used, preparation technique, tribal locality,
gastrointestinal ailment treated, and pharmaceutical effects were sourced from references. Plants were categorized
as carminative, anti-inflammatory, laxative, antidiarrheal, or anti-ulcer herbs. Emphasis was placed on plants with
polyphenols, flavonoids, tannins, and dietary fibers for their microbiota influence. The final edition linked tribal
gut healing knowledge with Ayurvedic concepts such as Agni, Ama, and Dosha imbalance. These plants may
affect gut microbial diversity, suppress harmful bacteria, and enhance beneficial bacteria such as Lactobacillus
and Bifidobacterium. This comprehensive data analysis establishes a basis for evaluating the potential microbiome
impact of ethnobotanical treatments.

3. Critical analysis
3.1 Concept of Gut Health: A Brief Overview
Meaning of Gut Health

Gut health is the optimal functioning of the digestive system, particularly the stomach and intestine. A healthy gut
is essential for digestion, nutrient absorption, combating infections, and maintaining a balanced microbiome. Gut
health relies on an appropriate diet, regular bowel movements, and a healthy intestinal lining.(Cossiga et al. 2021).
Microbiota, robust immunological response within the stomach (intestine)

Common Gut Disorders in Modern Lifestyles

Contemporary lifestyle factors like junk food, stress, irregular sleep, sedentary behavior, alcohol, smoking, and
erratic eating have increased the risk of digestive disorders.(Das et al. 2026). The prevalent gastrointestinal
problems observed are illustrated in Table 1.

Table 1. Major gastrointestinal disorders are associated with modern lifestyle factors, including their
symptoms and common etiological causes.

Gut Disorders Meaning/Description Common Symptoms Major Causes
Constipation Difficulty in passing the Hard stool, Stomach pain Low fibre diet,
bowl lack of exercise
Diarrhoea Frequent loose or watery Dehydration, weakness Contaminated
stools food, gut
imbalance
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Gut dysbiosis Imbalance of gut Gas, weak immune system Junk food, Stress,
microbiota (good vs bad low fibre diet
bacteria)
Gastritis Inflammation of the Nausea, vomiting Alcohol, spicy
stomach Lining food
IBS (irritable bowel Disorder affecting Bloating, Poor sleep habits
syndrome) digestion Constipation, Abdominal
cramps

Dysbiosis and Diseases Link

Dysbiosis is an imbalance in gut microbiota, disrupting the balance between beneficial and harmful bacteria. In a
healthy gut, microbes aid digestion, maintain immune balance, and protect against infections.(David et al. 2014).
However, dysbiosis exacerbates inflammation and leads to numerous disorders.

Disease Associated with Dysbiosis

1. Gastrointestinal Disorders: IBS, IBD, diarrhoea, Constipation, Gastritis, Ulcers

2. Metabolic Disorders: Obesity, Type 2 Diabetes, Metabolic syndrome, Fatty liver disease
3. Immune and Allergic Disorders: Asthma, Food allergies, Autoimmune Diseases

4. Cardiovascular Disorders: Atherosclerosis, Hypertension, Heart disease

5. Neurological Disorders (Gut-Brain Axis): Depression, Anxiety, Alzheimer’s disease

3.2 Gut-Brain Axis

Bidirectional communication between the gastrointestinal tract and the central neurological system(Farag et al.
2022). The stomach and brain communicate to regulate immunity, metabolism, digestion, emotions, and behavior.

GUT BRAIN AXIS

Brain — Gut
« Controls: motility, secretion,
absorption, microbiota
* Via: Vagus nerve, HPA axis
* Ayurveda: Manas -
Vata dosha

Gut — Brain
* Affects: mood, stress,
cognition
* Via: neurotransmitters,
SCFAs, immune mediators
* Ayurveda: Agni, Ama, Ojas

Figure 1. Bidirectional communication between the gut and brain in the gut-brain axis
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Gut-Brain Axis in Ayurveda

This contemporary scientific concept closely parallels the Ayurvedic notion that digestion (Agni) directly
influences mental stability (Manas) and overall well-being.(Gao et al., 2025). In both systems, the gut serves not
only as a digestive organ, but also as a crucial component of general physical and mental well-being.(Garcia-
ibafiez et al. 2021). From a scientific perspective, the gastrointestinal tract communicates with the brain via the
vagus nerve, neurotransmitters, immunological mediators, and hormonal pathways (the HPA axis). Ayurveda
elucidated this functional relationship by harmonizing the Doshas, maintaining Agni's activity, and regulating the
Srotas (body channels)(Hicks et al. 2018). The vagus nerve and enteric nervous system parallel the Ayurvedic
concept of vata, which governs movement, nerve impulses, and intestinal motility.(Hy et al., 2025). Imbalances
in Vata may result in constipation, bloating, anxiety, sleeplessness, and restlessness.(Jacky et al., 2023). This aligns
with contemporary research indicating that alterations in gut motility and dysbiosis may contribute to stress-
related diseases, including irritable bowel syndrome (IBS)(Kadharusman et al. 2025).

Microbial metabolites, including short-chain fatty acids (SCFAS), serotonin precursors, and GABA, influence
inflammation and cerebral function.(Kwandee et al. 2023). Ayurveda explained these outcomes through Agni-
driven digestion and metabolism, where proper digestion promotes nourishment (Dhatu production) and mental
clarity. When digestion is impaired, toxic metabolic waste (Ama) accumulates. This parallels contemporary
theories on the translocation of gut-derived endotoxins, oxidative stress, and inflammatory mediators into the
bloodstream due to increased intestinal permeability (leaky gut). This inflammation can disrupt the equilibrium
of neurotransmitters, potentially resulting in depression, weariness, and cognitive impairment.(Li et al., 2022).

This paradigm associates Pitta Dosha with digestive enzymes, bile secretion, and inflammation regulation. An
imbalance in Pitta can lead to hyperacidity, gastritis, ulcers, diarrhea, and irritation(Liu et al., 2025). These are
indicators of inflammatory gastrointestinal disorders that influence mood and body response to stress. Kapha
Dosha, representing stability, mucus synthesis, and tissue sustenance, parallels gut barrier protection and
immunological tolerance(Liu et al. 2022). Kapha aggravation results in sluggish digestion, a sensation of
heaviness, weight gain, and depression, akin to metabolic illnesses that impact the microbiome(Nakamura et al.,
2025).

Contemporary research and Ayurveda agree that gut microbiota balance, immune system modulation,
neurotransmitter synthesis, and digestion impact cerebral health.(Pacyga and Tabi 2025). In conclusion, the gut-
brain axis represents the tangible manifestation of Agni regulation and Tridosha equilibrium. Maintaining gut
equilibrium supports both mental and emotional well-being, as well as digestive health.

3.3 Ethnobotany and Tribal Medicine in India

Ethnobotany and Tribal Medicine in India involves the traditional plant use by tribes for medicinal purposes.(Park
et al. 2018)India is one of the wealthiest countries in terms of biodiversity, and indigenous peoples have
contributed to the preservation of ancient plant-based medicinal flora. (Pastoriza 2020).

Meaning of Ethnobotany

Ethnobotany studies human-plant interactions, focusing on indigenous use for medicine, food, rituals, shelter, and
agriculture.(Pausan et al. 2022). In India, ethnobotany is intricately connected to tribal lifestyles, as these
communities rely significantly on trees for their existence.

Importance of Tribal Ethnomedicine
Tribal medicine plays an important role because:
1. Awvailable in remote areas and affordable healthcare.
2. This preserves the traditional medicinal knowledge.
3. Many modern drugs are derived from tribal medicinal plants.
4

This supports biodiversity conservation.
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Table 2. Ethnobotanical medicinal plants are traditionally used for gastrointestinal disorders and their
potential mechanisms in gut microbiome modulation.

Plant Botanical Major Traditional Uses Mechanism of Microbiome
Source Phytochemicals Modulation
Curcuma longa | Zingiberaceae Curcuminoids Anti-inflammatory | Regulates microbial diversity
(Turmeric) digestive tonic and suppresses inflammatory
signalling
Zingiber Zingiberaceae Gingerols, shogaols | Relieves Enhances gastric motility and
officinale indigestion and | reduces gut inflammation
(Ginger) nausea
Glycyrrhiza Fabaceae Glycyrrhizin Gastritis and ulcer | Modulates gut bacteria and
glabra (Licorice) therapy strengthens the mucosal barrier
Tinospora Menispermaceae | Alkaloids, Immunomodulatory | Promotes beneficial bacteria and
cordifolia polysaccharides digestive tonic SCFA production
(Guduchi)
Aegle marmelos | Rutaceae Tannins, coumarins | Antidiarrheal herb | Restores intestinal microbiota
(Bael) balance
Allium sativum | Amaryllidaceae | Allicin Antimicrobial Inhibits pathogenic bacteria
(Garlic) digestive remedy
Aloe vera Asphodelaceae Anthraquinones, Laxative and | Acts as a prebiotic substrate
polysaccharides mucosal healer
Phyllanthus Phyllanthaceae Polyphenols, Digestive Enhances beneficial gut bacteria
emblica (Amla) vitamin C rejuvenator
Azadirachta Meliaceae Limonoids Anti-infective herb | Suppresses pathogenic microbes
indica (Neem)
Foeniculum Apiaceae Essential oils Carminative Reduces gas-producing bacteria
vulgare (Fennel) digestive aid

4. Discussion

The interaction between medicinal plants and gut microbiota represents a promising frontier in integrative
medicine.(Puhlmann and Vos 2022). Phytochemicals in ethnobotanical remedies can act as substrates for
microbial metabolism, producing bioactive metabolites that influence the host physiology. Polyphenols from
plants like Amla and Turmeric undergo microbial transformation in the colon, generating metabolites with
enhanced antioxidant and anti-inflammatory activity.(Quiroz-Guzman et al. 2023). Similarly, polysaccharides
found in Aloe vera and Tinospora cordifolia function as prebiotic fibers that stimulate beneficial bacterial
growth(Rahaman et al. 2026). Traditional herbal preparations often involve combinations of plants, fermentation
processes, or decoctions that may further enhance bioavailability and microbial interactions.(Santhiravel et al.,
2022). These complex formulations resemble modern synbiotic therapies, which combine probiotics and
prebiotics to restore microbial balance. Moreover, Ayurvedic interpretations of digestive health emphasize
individualized treatment based on dosha imbalance, dietary habits, and lifestyle factors.(Silva et al., 2022). Such
personalized approaches align with the emerging concepts of precision microbiome therapy, where interventions
are tailored according to microbial composition.(Suphoronski et al. 2019). Further research is needed to validate
the therapeutic efficacy of ethnobotanical remedies and clarify their microbiome modulation.

5. Conclusion

The ethnobotanical gut-healing therapies of Indian tribal communities combine traditional knowledge with
modern science. These plant-based remedies have long managed digestive issues like diarrhea, gastritis, dysentery,
and intestinal inflammation.(Tako 2020)Pharmacological studies increasingly support the therapeutic relevance
of these plants, showing their bioactive compounds possess antimicrobial, anti-inflammatory, antioxidant, and
mucosal-protective properties.(Tang et al. 2023). Many phytochemicals influence gut microbial diversity by
promoting beneficial bacteria and suppressing pathogens. Ayurvedic principles like Agni regulation and Tridosha
balance parallel contemporary microbiome research.(Vamanu et al. 2018). Both perspectives highlight the role of
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digestive equilibrium in health. Future research combining ethnobotanical knowledge, microbiome science, and
clinical pharmacology may create culturally rooted, scientifically validated therapies.(Wan et al. 2022). Such
approaches may provide sustainable and affordable solutions for managing the gastrointestinal health of diverse
populations.
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