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A Different View of IBS 
 

The traditional approach to IBS is to observe symptoms and seek an explanation for each 

symptom.  Treatment is targeted at symptomatic relief, e.g. loperamide for diarrhoea, 

mebeverine hydrochloride to reduce spasm.  However, instead of trying to understand IBS 

from individual characteristics, this paper adopts a wider, more abstract approach. 

 

IBS symptoms include: - 

 

• Altered bowel habit - constipation, diarrhoea, or both. 

• Abdominal pain. 

• Sensation of bloating.  

• Straining to defecate, leading to “ribbon stools”. 

• A feeling of incomplete evacuation. 

• Relief after a bowel movement.   

 

These symptoms indicate two fundamental anomalies in IBS patients:- 

 

1. The gut contracts abnormally. 

2. Normal gut stimuli are painful. 

 

 

Abnormal Smooth Muscle Contraction 
 

The gut is composed of smooth muscle.  IBS patients experience excess contractions or 

“spasms”, leading to pain and the sensation of abdominal bloating or “trapped wind”.  

Note, these are not true spasms as the onset is gradual.  The production of ribbon stools 

indicates a gut that is contracted and unable to relax, producing long, narrow stools.  This 

would also lead to the need to strain to defecate, since a partially contracted gut has little 

scope for further contractions to propel its contents. 

 

Research has demonstrated abnormal motility in the colon, small bowel and oesophagus of 

IBS patients1-3.  Thus, patient experience and research indicate abnormal smooth muscle 

contraction in the gut of IBS patients. 

 

Smooth muscle is also found in the bladder, the vascular system and the lungs (bronchial 

smooth muscle).  Certainly IBS patients frequently suffer from “irritable bladder”4-11.  Is 

there evidence to suggest IBS patients have a more generalized smooth muscle disorder? 

 

A common symptom of inappropriate contraction / relaxation of vascular smooth muscle is 

headache and indeed IBS patients do have a considerably higher incidence of tension 

headache and migraine4,6,7,8,11. 

 

Abnormal contraction of bronchial smooth muscle leads to reduced lung capacity and 

symptoms of asthma.  Compared to the general population, IBS patients have a higher 

incidence of respiratory symptoms (33.8% v 5.8%) and asthma (15.8% v 1.45%)12,13.  Note 

that a propensity to abnormal smooth muscle contraction is not the underlying cause of 

asthma, rather a contributory factor.  In one study healthy IBS patients were shown to have 

a lower lung capacity than age-matched controls14.  When they inhaled the bronchodilator 
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salbutamol their lung capacity normalised.  The research team concluded the IBS patients 

had a reversible limitation of the smaller airways. 

 

IBS patients have a generalized smooth muscle disorder. 

 

 

Abnormal Pain Response 
 

Since 1973 it has been known that if a balloon is inserted in the colon and inflated, IBS 

patients experience pain at lower pressures than non-patients15.  Experiments since then 

confirm this and show that if the balloon is repeatedly inflated and deflated, IBS patients 

will develop a heightened sensitivity (hyperalgesia) 16-22.  This hyperalgesia applies to other 

types of sensation in the colon, for example, thermal and electrical stimulation18,23,24.  It is 

not restricted to the colon, it has been found throughout most of the gut, including the 

jejunum and oesophagus25,26.  IBS and function dyspepsia (FD) patients are equally 

sensitive to balloon distension in the colon and the oesophagus, even though each group 

only experiences either IBS or FD symptoms26.  Furthermore, their symptom level 

correlates with the degree of hyperalgesia in either location. 

 

Hyperalgesia in IBS is not even restricted to the gut.  IBS patients are more sensitive to 

hand or foot immersion in hot (46C) or freezing water27-29 and to heat applied to the calf, 

forearm or face30.  Conversely, they have been found to be equally or less sensitive to other 

pain, such as a single electric shock to the finger25,31. 

 

How do we make sense of this?  Pain is grouped into various types, such as cutaneous or 

visceral, acute or chronic.  The experimental data suggests IBS patients are hypersensitive 

to chronic pain and to visceral pain, but not acute cutaneous pain. 

 

 

NMDA Receptors 
 

Pain is conducted to the brain along various pathways via receptors.  Different types of 

pain (and other sensations such as touch) have different pathways.  Of particular interest 

are receptors called the “N-methyl-D-aspartate receptors” (NMDA receptors).  By using 

NMDA receptor antagonists they have been shown to mediate chronic pain and visceral 

pain, including the pain from distending a balloon in the colon32-37.  These receptors are 

expressed in the spinal column37 and in peripheral tissues38-40.  NMDA receptors do not 

convey non-visceral acute pain, such as a pinch to a rat’s paw32.  Drugs acting on other 

pathways, such as opioids, also suppress visceral pain however their action is not as 

specific, nor as effective41-45. 

  

NMDA receptors also play a major role in hyperalgesia via a process called “wind-up”.  

Wind-up occurs when repeated stimulation produces increasing sensitivity to pain46,47.   

Recently, a remarkable experiment demonstrated that the NMDA pathway was responsible 

for wind-up hyperalgesia in the oesophagus48.  Volunteers had an electrode inserted in the 

oesophagus about 19cm from the stomach.  Their pain tolerance to electrical stimulation 

was measured.  Another electrode affixed to the big toe was used to measure remote pain 

levels.  Dilute hydrochloric acid was then infused into the oesophagus 3cm from the 

stomach.  Pain thresholds were reassessed; whilst there was no change in the sensitivity of 
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the big toe, pain thresholds in the oesophagus were lower.  Wind-up had occurred, but it 

was local to the area of stimulation.  Note however, that the inflammation from the acid did 

not approach the location of the electrode in the oesophagus.  The researchers concluded 

that the wind-up occurred in the part of the spinal column receiving pain signals from the 

oesophagus, a phenomenon known as “central hyperalgesia”. 

 

The volunteers then received an injection of the NMDA receptor antagonist Ketamine.  The 

oesophageal pain threshold returned to normal.  Some volunteers received Ketamine before 

the experiment and did not develop hyperalgesia.  This demonstrates that hyperalgesia in 

the gut is an NMDA receptor disorder. 

 

Wind-up cannot be used as a model for hyperalgesia in IBS.  IBS patients have little 

inflammation and exhibit widespread visceral and chronic hyperalgesia, suggesting a 

generalized NMDA receptor disorder. 

 

Low dose tri-cyclic antidepressants, such as Amitriptyline have been successful in the 

treatment of some patients with diarrhoea predominant IBS and have been shown to reduce 

rectal sensitivity49.  Whilst these drugs are known to have a sedative effect on the gut they 

also reduce pain and have indeed been prescribed to reduce post-operative pain50.  They are 

NMDA receptor antagonists51,52 . 

 

 

NMDA Receptors and the Enteric Nervous System 
 

NMDA receptors not only convey sensations to the brain, they also carry signals within the 

Enteric Nervous System (ENS)53,54.  NMDA receptors within the ENS convey slow wave 

contractions55; these contractions are abnormal in IBS patients56,57.  Thus, IBS patients 

have a gut with a lower threshold for contraction receiving abnormal signals via NMDA 

receptors. 
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The Fibromyalgia Connection 
 

Fibromyalgia is a chronic muscular disorder characterised by widespread pain occurring at 

“tender points” which hurt when pressed, but do not refer pain.  These tender points are 

located in the four quadrants of the body.  IBS occurs in a majority of Fibromyalgia 

patients58-64 and many IBS patients have fibromyalgia 59,61,62,64-67.  No discussion of IBS can 

ignore the fibromyalgia connection.  What do fibromyalgia and IBS have in common and 

how do they differ? 

 

Fibromyalgia patients also have an abnormal sensitivity to chronic pain68,69, which is 

relieved by NMDA receptor antagonists70. 

 

Fibromyalgia patients tend to have low aerobic fitness71-73 and poor sleep quality.  They 

suffer from the “alpha-delta sleep anomaly”, upon reaching deep delta sleep alpha waves 

intrude and jolt the patient into a lighter sleep mode or awaken them74-76.  This is important 

because up to 70% of growth hormone is produced during stage 4 (or delta wave) sleep77-81 

and Fibromyalgia patients are known to have low levels of growth hormone82-84.  As we 

use our muscles they suffer “micro trauma”, the repair of these tissues is stimulated by 

growth hormone.  When sedentary volunteers were experimentally deprived of stage 4 

sleep they developed Fibromyalgia like pain that was relieved by ketamine74,85,86. 

 

IBS and Fibromyalgia patients share an NMDA receptor mediated hyperalgesia. 

Fibromyalgia patients have low aerobic fitness and exhibit the alpha-delta sleep anomaly. 
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Magnesium and Smooth Muscle Contraction 
 

Smooth muscle contracts when calcium ions (Ca2+) enter the smooth muscle cell in 

response to a nerve impulse or a hormonal signal.  Magnesium and calcium are divalent 

cations with similar properties; they are also mutual antagonists.  Specifically, the threshold 

at which calcium enters the smooth muscle cell is determined by the level of magnesium 

ions (Mg2+) in the blood (free extracellular Mg) 87,88.  As free magnesium levels fall the 

threshold for smooth muscle contraction falls.  Similarly, the level of Mg2+ within the cell 

(intracellular Mg) also determines the threshold for smooth muscle contraction as the two 

divalent cations compete for binding sites89. 

 

Thus, if free extracellular or intracellular magnesium levels are low there will be abnormal 

smooth muscle contraction.  Magnesium modulates smooth muscle contraction. 

 

 

Magnesium and NMDA Receptors 
 

Magnesium plays a central role in the activation of NMDA receptors.  These receptors are 

triggered after prolonged glutamate activation when a Mg2+ ion plug is replaced by a Ca2+ 

ion90.  The NMDA glutamate channel has a magnesium block91-93.  Experimental 

magnesium deficiency induces hyperalgesia, which is reversed by NMDA receptor 

antagonists94-96.  Magnesium supplementation has been shown to reduce post-operative 

pain and its addition to anaesthetics reduces anaesthesia requirements97-100. 

 

Magnesium deficiency leads to NMDA receptor mediated hyperalgesia with enhanced 

sensitivity to chronic pain and to visceral pain.  Magnesium deficiency has been found in 

IBS101 and Fibromyalgia102 patients. 

 

 

Fluoride 
 

There are reports of IBS patients whose symptoms improved after they stopped using 

fluoride toothpaste or drinking tap water containing fluoride.  Fluoride promotes bone 

growth, harnessing minerals from the blood and soft tissues to form bone.  In a magnesium 

deficient patient this further lowers magnesium levels.  Fluoride has a strong affinity to 

magnesium, forming magnesium fluoride (MgF), a stable compound that renders the 

magnesium unavailable.  Thus fluoride exacerbates magnesium deficiency. 

 

 

 

Mitral Valve Prolapse (MVP) 
 

Mitral Valve Prolapse is a common heart valve disorder which has increased incidence in 

IBS patients101 and Fibromyalgia patients103.  Magnesium deficiency occurs in over 85% of 

MVP cases, MVP occurs in 26% of those with magnesium deficiency104,105 and magnesium 

supplementation leads to a substantial reduction in symptom level105. 
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Magnesium Deficiency 
 

Unlike calcium, magnesium is an “intracellular cation”, primarily active in the intracellular 

space, what matters is how much free magnesium there is within the cell and there is no 

easy way to measure this.  Magnesium deficiency is assessed from the presenting 

symptoms and response to treatment.  

 

Causes of Magnesium Deficiency 

 

Insufficient Dietary Intake Sources of magnesium are whole grains, nuts and green 

vegetables (chlorophyll is a magnesium based molecule). 

Malabsorption Hyperthyroidism, short bowel. 

Diarrhoea Causes malabsorption and electrolyte loss. 

Renal Loss Kidney disease, uncontrolled diabetes, hyperthyroidism, 

hyperparathyroidism, hyperaldosteronism and use of loop 

or thiazide diuretics.  Caffeine and alcohol increase renal 

loss and are known to trigger IBS. 

Vitamin D  Low → malabsorption.  High → renal loss. 

Hypothyroidism Causes a shift from the intra to the extracellular space 

followed by renal loss. 

Chronic Stress * Stress acts on the adrenals releasing hormones that cause a 

shift from the intra to the extracellular space and promote 

renal loss.  Conversely magnesium deficit creates a state of 

hyper-susceptibility to stress.  Thus magnesium deficit and 

stress reinforce each other in a pathogenic vicious circle106. 

 

* Personality Type A subjects are more sensitive to stress and produce more stress 

hormones than type B subjects; hence the magnesium loss originating from stress occurs 

mainly in type A subjects107.  We can therefore expect this form of magnesium deficiency 

to predominate in type A individuals, they will also exhibit enhanced stress responses as a 

consequence of their magnesium deficiency108,109.  Thus the personality profile of IBS and 

Fibromyalgia patients will be skewed towards type A subjects. 

 

A time-series approach to stress showed that IBS symptoms worsened not just during, but 

to a greater extent two days after stressful events110, consistent with the process of 

magnesium depletion due to stress.  Other research shows a very strong link between IBS 

severity and long-term stress111. 

 

The question arises of how to correct magnesium deficiency.  Unfortunately, oral 

magnesium supplementation is likely to cause osmotic diarrhoea.  Supplementation with 

well-absorbed forms such as magnesium citrate and chelated magnesium will help, 

although restoration to normal levels takes months.  A far better strategy is to seek out and 

correct the underlying cause of magnesium deficiency, which may not be dietary. 

 

Finally, consider diarrhoea predominant IBS which often arises after a gastrointestinal 

infection112.  The likelihood of developing post infective functional bowel disease has been 

shown to depend upon the duration of diarrhoea rather than the severity of the 

infection113,114, consistent with a process of gradual magnesium depletion by malabsorption 
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and electrolyte loss.  This variant of IBS may be a reversible consequence of diarrhoea.  

Unfortunately, oral magnesium causes diarrhoea.  However, moderate magnesium 

supplementation is appropriate.  Whilst restoring magnesium levels will not cure diarrhoea, 

we can anticipate a reduction in symptoms such as abdominal bloating and pain. 

 

 

Summary 
 

1. IBS patients have a generalized smooth muscle disorder, leading to contraction of the 

gut and associated conditions such as headache and bronchial hyper-responsiveness. 

 

2. IBS patients have a generalized NMDA receptor disorder, resulting in hyperalgesia 

and abnormal signaling along ENS pathways. 

 

Magnesium deficiency underlies these abnormalities.  IBS symptoms are determined by 

magnesium status, part of a continuum, in which the patient’s magnesium status (and hence 

symptom level) changes in response to diet, stress and other factors.  If magnesium 

deficiency is the consequence of an illness, such as hypothyroidism or uncontrolled 

diabetes, the symptoms of this illness will present alongside IBS. 

 

Magnesium is primarily active in the intracellular space; intracellular magnesium is very 

difficult to measure.  Further research is needed to determine (i) the prevalence of various 

forms of magnesium deficiency in IBS patients and (ii) the causes of this deficiency. 
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