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What are functional bowel disorders

Commonest gastrointestinal problems

Affects people worldwide across all cultures

Chronic timeline

Cardinal symptoms

Upper & Lower GI specific symptoms

Vomiting/Nausea
Constipation/Diarrhea 
Bloating
Pain
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Neurogastroenterol Motil. 2019 Jul 1;25(3):343-362. 
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Semantic Classification

• Irritable Bowel Syndrome 
– Constipation (IBS-C)

– Diarrhea (IBS-D)

– ALTERNATING (mixed) (IBS-M)

Symptoms occurring for last 6 months, at least 3 days/week, variable complaint of 
abdominal pain, with alteration of bowel habits and form/appearance of stool

• Functional constipation

• Functional diarrhea 

• Functional dyspepsia  

• OVERLAP symptoms (upper GI, cholestasis)

• Rumination syndrome

• Narcotic bowel syndrome



Obtain detailed HISTORY

• Establish empathetic doctor patient relationship
• Nonjudgmental, unrushed environment of discussion
• LISTEN
• Description of symptoms
• Duration of symptoms (sudden arising of symptoms like an abdominal lump should raise 

suspicion for Crohn’s disease; High suspicion for colon cancers if age >50 years)
• Medical conditions (Hypothyroidism, Scleroderma, Liver diseases, Pancreatic diseases)
• Past surgical conditions (Lithogenic bile, cholecystectomy, CBD exploration)
• Cancer chemotherapy
• Drug history (Prescription drugs: long term use of CCBs can cause diverticulosis; Circulation, 

2019;)
• Drugs of abuse like opioids, alcohol, cannabis, tobacco in all forms)
• Drug or food allergy



Obtain DIETARY history

• Eating pace

• Time of meals

• Aerophagia

• Drinking water during meals

• Lying down after meals

• Cold vs warm water

• Chemical composition of 
food) 



Obtain RESTROOM history

• Patient’s attribution to excessive gassiness can 
actually be normal passage of gas

• Squatting vs. commode
• Floating stools
• Impaction of soft stools



Bristol Stool Scale



History of stress

• Personal life stress (Bereavement, divorce, work life 
balance, physician burnout, excessive travel)

• Very carefully, obtain MENTAL HEALTH history, including 
generalized anxiety, depression, bulimia/anorexia, strange 
eating practices (pica, etc), panic disorder, post-traumatic 
stress, dysfunctional coping, sleep disturbances, sexual 
abuse, childhood abuse

Gas gives me tension, tension gives me gas

I am passing “buckets” of gas

---Chaudhury, personal case series, 2019



Review of Systems (ROS)

• ROS may not reveal any abdominal findings but be 
alert about other body systems – may reflect 
nutritional deficiencies

• Perform routine physical examination (For example, 
look out for anemia, skin symptoms in celiac disease)



Preliminary Investigations

Keep to a minimum

CBC
TSH
Fasting Blood Glucose
Stool electrolyte

Erythrocyte sedimentation rate
C-reactive protein
fecal lactoferrin
fecal calprotectin

• serologic tests for celiac disease: IgA 
tissue transglutaminase

• tests for bile acid diarrhea
75selenium homotaurocholic acid test
• serum fibroblast growth factor 19 & 

7α-hydroxy-4-cholesten-3-one 
• tests for Giardia infection, H. pylori



• Drug therapies
• Dietary therapies: Water, knowledge of food chemistry, PORTION SIZE 

during meals, teeth brushing, microbiome acclimatization?
• Assess for nutritional deficiencies
• Behavioural therapy ("biofeedback"); Hypnotherapy; Mindfulness
• Psychological therapies

Management Strategies



Drug Therapies

For Diarrhea

• Loperamide  (mu opioid agonist)
• Eluxadoline

For Constipation

• Fibers (psyllium, isabgol): advocate 
natural fibers in diet

• Lactulose
• Senna
• Lubiprostone
• Naloxegol 

For Flatulence

• Lovastatin lactone
• BEANO

For Dysbiosis

• Antibiotics (rifaximin )

For Pain

• Low-dose psychogenic 
medications (TCA, etc)

• Well-informed on 
pharmacology

GO SLOW

Pair drugs with symptoms: for example, be cautious 
in prescribing for IBS alternating phenotype

For Upper GI symptoms 
(GERD, NERD, biliary 
reflux)

• PPIs

Szigethy et al 
2018



Personalize the prescription

• Flatulence after high-carbohydrate, high-lipid meals: use 
pancreatic enzymes



Dietary therapies

• Identify and avoid offending food, with attention to potential nutritional issues
• Careful with sodas
• FIBERS: OKRA & PRUNE
• Phytochemicals (ginger, shogaol)
• Advocate eating rinds of vegetables (cucumber, kheera, water-melon; rind rich source of L-citrulline) 

(Chaudhury, patent protected, 2019)
• Cultural issues with fibers
• Identify non-offending FODMAP components: discuss that some gassiness is normal physiology
• Prebiotics (inulin, chicory, flaxseed) & Probiotics (Lactobacillus acidophilus; may induce mu-opioid agonist on 

mucosa, Nat. Med)





FODMAP
Fodmap diet increase 
effluent of ileostomy

Barrett JS, et al. Dietary poorly absorbed, 

short-chain carbohydrates increase delivery of 

water and fermentable substrates to the 

proximal colon. Aliment Pharmacol Ther. 2010 

Apr; 31(8):874-82.

Murray K. Differential effects of FODMAPs 

(fermentable oligo-, di-, mono-saccharides 

and polyols) on small and large intestinal 

contents in healthy subjects shown by MRI. 

Am J Gastroenterol. 2014 Jan; 109(1):110-9.
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FODMAP +BEANO = You may have these foods



Histamine Containing Food

Sausage
Dried Fish
Preserved Fish (caviar)
Seafood
Hard and Soft Cheese

Ketchup
Tomato Juice
Eggplant

Vinegar and Alcohol

Nausea
Vomiting
Abdominal Pain
Diarrhoea

Personalize 
prescription: Use 
H2-blockers



Why FUNCTIONAL?



Seeking for TANGIBLE PATHOPHYSIOLOGY

• Visual pathology

• Biomarkers?

• Molecular Medicine

Challenges in obtaining full-thickness bx



Gut & its challenges: Capturing the ethos for FBD/FGID

1. Vat
2. “Trapped” in the 

long tube: food & 
gas

3. Stochastic, 
difficult to assay 
chemical space





N2

CH4
Methanobrevibacter smithii

Complex Defects in motility

Stasis

Intraluminal 
secretion/swelling

Stretch/Mechanical 
activation of wide 
dynamic range receptors  
(WDR)

BLOATING

PAIN

Goyal & Chaudhury, Esophageal Pain, 2009

Chaudhury & Mashimo, Current Diagnosis 
and Treatment in Gastroenterology)

GAS

DYSBIOSISMicrobial fermentation

Can Pathophysiology of FBD discerned?

Microbiome
Virome
Mycobiome
Phagome



The Main Actor: Nitrergic Neurons

nNOS alpha

Chaudhury, Zanoni,  et al. Frontiers in 
Medicine, 2014jejunum



Nitrergic neuromuscular junction

Chaudhury et al, Frontiers in Pathology, 2018

Chaudhury, AJP Cell Physiology, 2016

Chaudhury, Nature, 2013

Chaudhury, Frontiers Med, 2014

Chaudhury, Gastroenterology, 2015, 2013

Chaudhury et al, Front Physioll 2016

Pathology arising from multiple 
defects in junctional neuro-smooth 
muscle neurotransmission



Transit of nNOS in the nitrergic nerve terminal 
may be very complicated

Chaudhury, 2014

Phelan-McDermid syndrome: 
cyclical vomiting + autism



Nitrergic axons have normal 
ramification through muscle in diabetes

Control Diabetes

Chaudhury et al. Frontiers in Medicine, 2014



Distribution of nitrergic varicosities are 
comparable in control and diabetes

Chaudhury et al. Frontiers in Medicine, 2014



Axonal transport of nNOS α
is comparable in control and diabetes

Control

Diabetes



However, Myosin Va is deficient in diabetes

Control

Diabetes

Control Diabetes



Natural inhibitors of nNOS beneficial in stroke

nNOS + PIN → Inhibition of nitric oxide(NO) production

PIN (protein inhibitor of nNOS) -> 8kDa….also dynein light chain 
(DLC8) 

Dynein is retrograde axonal transporter 

I asked, whether DLC8 can act as anterograde transporter of nNOSα

LC8 is also light chain of Myosin Va

Jaffrey & Snyder, 1996

Chaudhury et al, AJP Gastrointestinal Liver, 2011

Chaudhury et al, AJP Gastrointestinal Liver, 2012



The Myosin Va story



Myosin generates force and streams substances through the cytosol



Myosin Va binds nNOS in stomach and penis
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Myosin Va in 
melanosomes







Fundus

Corpora
cavernosa

Incomplete loss of cavernosal function in DBA mice

Chaudhury et al, Plos One, 2014



Huge redundancy in nitrergic system



Sacrificial Project: creating a nNOS knockout

Double knockout 
(eNOS/nNOS) can 
still 
reproduce

K Joseph Hurt, 2006

Hokfelt 1994

nNOSβ

gastroparesis Mashimo et al 1996
Chaudhury 2016



Viral enteric myopathy: sexually acquired 

HSV 2

Khoury-Hanold et al 2016
Chaudhury et al 2018



Skeletal muscle biopsy as a surrogate for 
evaluation for enteric nNOS 

Chaudhury et al 2015, 2016



HIV Diarrhea: Slim Disease

VIP (vasoactive intestinal polypeptide) receptor facilitates HIV entry in gastrointestinal mucosa

Chaudhury 2015



Novel Pharmacotherapy

Yartsa gunbu (cordycepins)

Himalayan Viagra

Androgen (cues from neurogenic impotence for genomic upregulation of nNOS)

Examine aphrodisiacs…?any useful targeted pharmacology



Obtain sexual history for difficult cases of FBD

• Explicit consent prior to discussion
• Ask history of different sexual practices, sexual orientation
• Examine anogenital areas for evidence of MSM, proctitis, lesions
• Non-Judgemental, relaxing environment

Do not hesitate to obtain viral titers including for HIV



Summary

Empathetically listen
Holistic & poised approach to management
Enhance health literacy & empower subjects
Be on the trail with them in their journey
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Work in Progress



Food and Consumer (                               )

Xenohormesis

Seco-Iridoids

Extravirgin olive oil….mTOR downregulation/AMPK activation

GERORETARDANT

Can they be beneficial in constipation in elderly?

Bitter compounds and gut health

Flabelliferins



Chaudhury, Pedroza, 2017
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