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OUTLINE

• Introduction to microbiome and increased intestinal permeability 

• Review selected research on microbiome and gut permeability 

changes after cancer treatment

• Compare Ayurvedic and allopathic understanding of these 

changes

• Integrating Ayurvedic and allopathic concepts to heal digestion 

after cancer treatment



THE MICROBIOME

• 100 trillion microorganisms from >1000 species (90% bacterial)

• 23,000 vs > 1 million genes

• 60% of our immune system is located in our gut

• Provide crucial functions

• Regulate digestion, metabolism

• Protect against infections

• Synthesize certain essential nutrients

• Bidirectional communication/education





Ravinder, N. Frontiers in Medicine 2014(1):15



CHEMOTHERAPY REDUCES DIVERSITY

“We confirmed that chemotherapy was associated with reduced 

diversity. Reduced richness of the intestinal microbiota is a 

well-described feature of intestinal inflammation as found in obese 

or elderly patients, as well as patients with HIV or IBD”

Montassier E et al. Chemotherapy-driven dysbiosis in the intestinal microbiome. Aliment Pharmacol Ther. 2015 Sep;42(5):515-28

(diversity is linked with lower overall body fat, reduced insulin 

resistance, better immune function and decreased inflammation)



REDUCED DIVERSITY LEADS TO LEAKY GUT

“decrease in Bifidobacteria after chemotherapy may hinder 

efficient barrier function. A decreased in butyrate-producing 

bacteria after chemotherapy also increases intestinal 

permeability”

Montassier E et al. Chemotherapy-driven dysbiosis in the intestinal microbiome. Aliment Pharmacol Ther. 2015 Sep;42(5):515-28





• Leaky gut is defined as increased intestinal permeability

• Tight junctions in the gut, which control what passes through the 

lining of the intestine, are mediated by zonulin

• Reduced integrity of tight junctions could let substances leak into the 

bloodstream that normally would not be allowed in



LEAKY GUT SYNDROME 
PATHOPHYSIOLOGY

• Once these tight junctions get broken apart, you have a leaky gut. 

• When your gut is leaky, things like toxins, microbes, undigested food particles, and 

more can escape from your intestines and travel throughout your body via your 

bloodstream. 

• Your immune system marks these "foreign invaders" as pathogens and attacks them.



CHEMOTHERAPY à BREAKDOWN OF MUCUS BARRIER

“the reduction in butyrate-producing bacteria after chemotherapy 

may be detrimental to the mucus layer, leading to tissue damage 

and translocation of bacteria. Citrobacter, increased after 

chemotherapy, may participate in the degradation of the mucus 

barrier, using mucinases to digest mucin”

Montassier E et al. Chemotherapy-driven dysbiosis in the intestinal microbiome. Aliment Pharmacol Ther. 2015 Sep;42(5):515-28



Slide credit : Kristen Earle, Gabriel Billings, 

KC Huang, and Justin Sonnenburg



Earle KA et al. Cell Host 

Microbe. 2015;18(4):478–488



SYMPTOMS OF LEAKY GUT SYNDROME

• Digestive symptoms – bloating, gas, indigestion, nausea

• Food sensitivities

• Fatigue

• Aches and pains, muscle or joint pain

• Headaches

• Skin issues like eczema, acne, or other rashes

• Elimination problems – constipation, loose stools, diarrhea

• Weight gain… or NONE



SYMPTOMS OF AMA IN AYURVEDA

“The signs and symptoms of ama are clogging of channels, 

sense of heaviness, low energy, restlessness, lethargy, 

indigestion, congestion/expectoration, accumulation of waste, 

loss of taste and sexual debility.”

– Ashtanga Hridaya 30.23



AGNI – 40 DIFFERENT FORMS

Agni, in major form as Jathara Agni or digestive fire, governs

• Digestion, absorption, assimilation

• The creation of digestive enzymes

• All metabolic activities

• Cellular division and transformation

• Strength and vitality

• Tissue nutrition



THE 3 VITIATED FORMS OF AGNI

• Vishama Agni, irregular metabolism and variable digestion, 

leading to Vatagenic Ama and vata disorders

• Tikshna Agni, sharp hot metabolism and quick digestion, 

producing Pittagenic Ama and predisposing to pitta diseases 

(likely with chemotherapy mucositis)

• Manda Agni, slow weak metabolism and inefficient digestion, 

leading to Kaphagenic Ama and development of Kapha

disorders



DYSBIOSIS à GI MUCOSITIS

“we found a profound disruption of the intestinal microbiome in 

terms of both taxonomic composition and metabolic capacity that 

may partly explain the acute inflammation, known as GI mucositis, 

observed after chemotherapy. This dysbiosis is also characteristic of 

chronic inflammatory conditions, suggesting a causal role for the 

microbiome in chemotherapy-induced GI mucositis.”

Montassier E et al. Chemotherapy-driven dysbiosis in the intestinal microbiome. Aliment Pharmacol Ther. 2015 Sep;42(5):515-28





CHEMOTHERAPY & LEAKY GUT SYNDROME 

• Breast cancer patients undergoing FEC60 showed alterations 

in  intestinal permeability – associated with changes in levels 

of GLP-2, ghrelin and EGF

• During chemotherapy, the lactulose-mannitol ratio (urine 

excretion) increased significantly by day 14 from baseline



• Recent papers suggest that with several chemotherapy drugs, 

this increase in permeability and resultant bacterial 

translocation is important for the drugs’ anticancer action

• Primary mechanism of action may be to trigger intestinal 

permeability that leads to the translocation of bacteria from 

the intestine into the body, where their presence triggers an 

immune response

Caution: Chemotherapy & Leaky Gut





• Caution: Probiotics worsen response to immunotherapy for melanoma

• Researchers found that patients using probiotic supplements were 70 

percent less likely to respond to this type of immunotherapy



CHEMOTHERAPY – WHAT CAN WE DO

• Patients eating high-fiber diet 5 times more likely to respond to 

immunotherapy treatment 

• People who ate lots of whole-grain foods had more bacteria linked to 

better outcomes from immunotherapy

• Those with higher amounts of processed meat or added sugars in 

their diet had fewer bacteria associated with good immunotherapy 

response



AYURVEDIC SAMPRAPTI (PATHOGENESIS)

• Problems with Agni, such as weakening or imbalance, predispose to 

creation of Ama

• Ama is formed in the gastrointestinal tract and then enters the general 

circulation to form systemic ama

• Systemic ama can then travel to, enter and penetrate into the dhatus 

or tissues, depending on the khavaigunya (defects or weak areas in 

the tissues which are likely to be first affected)



Mu, Qinghui et al. “Leaky Gut As a Danger Signal for 

Autoimmune Diseases.” Frontiers in immunology vol. 8 598. 23 

May 2017

Ama is created in and then leaves 

the G.I. tract and travels to the 

dhatus, wherever the khavaigunya

is… 

“perturbation of gut microbiota can lead 

to intestinal permeability and 

translocation of bacterial products. Such 

microbial translocation can subsequently 

trigger an abnormal immune response, 

causing inflammation and tissue damage 

in extraintestinal organs”



HEALING IMBALANCED AGNI/LEAKY GUT

• My approach – The 5R protocol

• Restore, remove, replace, reinoculate, and repair

• Incorporates elements of functional medicine and Ayurveda

• AFTER CANCER TREATMENT CONCLUDES



1. RESTORE

• Restore optimal liver function to enhance detoxification and correct 

enzymatic production

• During the 2nd step, when you are removing pathogenic organisms, 

the die-off will produce toxins that need to be cleared by the liver 

and intestines

• If body’s detoxification capacity gets overloaded you can have a 

Herxheimer reaction



LIVER FUNCTION & DETOXIFICATION

• Incorporate cooked cruciferous vegetables (excessive raw crucifers can dampen 

Agni and also affect thyroid function)

• BEETS: Rich source of trimethylglycine (TMG), which supports methylation and 

healthy liver function 

• Betalains ↑ activity of glutathione-S-transferase – Phase 2 liver detox



LIVER FUNCTION & DETOXIFICATION

• Botanical options include:

– bhumyamalaki

– turmeric

– bhringaraj

– barberry

– guduchi

– manjistha

– milk thistle



2. REMOVE

• Remove the bad

• Get rid of things that negatively affect the environment of the GI 

tract, such as inflammatory and toxic foods, and intestinal 

infections



ANTIBACTERIAL AND ANTIVIRAL HERBS

• Assess for microbial overgrowth – virus, bacteria, fungi, or parasite –

and treat accordingly

• Antivirals: Garlic (Allium sativum), Lemon Balm (Melissa officinalis), 

and Neem (Azadirachta indica)

• Antibacterials: Barberry (Berberis vulgaris), Guggulu (Commiphora

mukul), Purple Coneflower (Echinacea angustifolia), Uva-Ursi or 

Bearberry (Arctostaphylos Uva-Ursi) and Goldenseal (Hydrastis

canadensis)



ANTIPARASITIC AND ANTIFUNGAL HERBS

• Antiparasitics: Garlic (Allium sativum), Sweet Annie (Artemisia 

annua), Neem (Azadirachta indica), and Kutaji or bitter oleander 

(Holarrhena antidysenterica) 

• Fungicidals: Sweet Annie (Artemisia annua), Neem (Azadirachta

indica), Bhringaraj (Eclipta alba), Haritaki (Terminalia chebula), 

and Bibhitaki (Terminalia bellerica)



3. REPLACE

• Replace the good

• Add back the essential ingredients for proper digestion and 

absorption, such as digestive enzymes, hydrochloric acid and 

bile acids



HYPOCHLORHYDRIA

• Hypochlorhydria can be inferred by the presence of pernicious 

anemia, chronic constipation, heartburn, persistent gas and bloating 

right after meals, and indigestion

• Sometimes seen in the iris as a darkish area around the pupil

• Nutrient deficiencies that may contribute to hypochlorhydria include 

mineral deficiencies such as chromium, copper, iron, magnesium, 

manganese, molybdenum, selenium and zinc, and of course, chronic 

stress



HYPOCHLORHYDRIA

• Chew a piece of ginger dipped in lemon juice before meals

• Bitter herbs such as Gentian (Gentiana luteum) and Barberry (Berberis

vulgaris) or digestive bitters before meals

• Taking apple cider vinegar, 1-2 tablespoons in 4 ounces of water before 

meals, can be helpful

• Reduce stress



4. REINOCULATE

• It’s critical to restore beneficial bacteria to reestablish a healthy balance 

of good bacteria

• Eat plenty of soluble and insoluble fibers [i.e. whole grains, sweet potato, 

legumes, fruits and veggies, etc.]

• Eat fermented items like sauerkraut, pickled vegetables, kimchi, pickled 

ginger, fermented cucumbers, yogurt (if you tolerate dairy), coconut 

yogurt, kombucha, dairy or non-dairy kefir, beet or fruit kvass, etc.

• Resistant starch

• Consider a probiotic and prebiotic supplement



PREBIOTIC FOODS

Artichokes especially Jerusalem 

artichoke

Cooked and chilled potatoes

Sweet potatoes

Plantains

Onions

Garlic

Legumes

Leeks

Asparagus

Bananas

Taro

Lotus Root

Miso

Jicama

Chicory



5. REPAIR

• Provide the nutrients necessary to help the gut repair itself

• Include substances that will help reverse increased intestinal 

permeability and heal leaky gut syndrome



REPAIR THE GUT LINING

Beneficial foods:

1. Bone Broth, rich in amino acids like glycine and gelatin 

2. Ghee – butyrate 

3. Fermented vegetables like sauerkraut, kimchi, etc.

4. Coconut oil

5. Wild caught fish like Salmon, sardines

6. Flax seeds and Chia seeds



VEGETARIAN / VEGAN OPTIONS

• L-glutamine

• Butyrate

• Fermented vegetables like sauerkraut, kimchi, etc.

• Demulcent herbs are considered to be helpful in improving the 

integrity of the lining of the gut:

– aloe vera

– marshmallow root

– slippery elm

– licorice root
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