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1a. Intestinal Permeability

The most superficial layer of the intestine is a single layer of columnar epithelial cells. In a healthy gut, tight junctions between epithelial cells prevent the passage of significant quantities of harmful substances through the intercellular space. Tight junctions and the adherens junctions immediately deep to them are formed by integral membrane proteins including claudin, occludin and junctional adhesion molecule (JAM) that bind epithelial cells tightly together (Blikslager, et. al., 2007). Intestinal hyperpermeability occurs when the tight junctions between intestinal epithelial cells are disrupted, increasing the paracellular space and allowing large molecules and in severe cases, unicellular pathogens to pass from the gut into the bloodstream. Infection with pathogens such as Candida albicans causes mast cells to infiltrate the mucosa and degranulate, releasing proteases which degrade tight junctions directly, as well as histamine, tumour necrosis factor (TNF)‐α  and other inflammatory mediators (Yamaguchi, et. al., 2006), which activate neutrophils, causing them to migrate into the mucosa and release more proteases (including elastase, protease-3, and metalloproteinases 8, 9, and 25), further degrading tight junctions (Blikslager, et. al., 2007). Elastase and reactive oxygen species released by neutrophils may kill epithelial cells, creating a larger gap. Neutrophils also produce TNF-α and interferon (IFN)-γ, which cause endocytosis of occludin and epithelial cells' myosin contractile apparatus to withdraw tight junction proteins into the cell, loosening tight junctions (Turner, 2006).

Intestinal hyperpermeability is much more common in patients diagnosed with irritable bowel syndrome (IBS) than in healthy controls (Park, et. al., 2009). Mast cells are most abundant adjacent to nerve terminals in the lamina propria and degranulate in response to the neuropeptide substance P also and release mediators which stimulate nociceptors, thus providing positive feedback that amplifies pain in the gut, causing hypersensitivity to pain (Ramsay, et. al., 2010). This integration between the nervous and immune systems in the gut via mast cells means that psychological stress may directly cause inflammation and hyperpermeability in the gut (Ramsay, et. al., 2010). Jakate et. al. found that 2/3 of patients with chronic functional diarrhoea and apparently normal biopsies had an increased number of mast cells and 2/3 of these responded well to antihistamines (Ramsay, et. al., 2010).

Nitric oxide inhibits mast cell degranulation (Komatsu, Grisham, Russell & Granger, 1997) and is produced mainly from arginine. Therefore arginine deficiency (e.g. due to protein malabsorption (Natural Standard, 2011), particularly in conjunction with a diet low in nuts) may increase mast cell degranulation and resulting inflammation and hyperpermeability.

Normal concentrations of bile salts also cause a reversible loosening of tight junctions, although the mechanism for this is unknown (Blikslager, et. al., 2007).

Bacteria in the small intestine cause the mucosa to secrete zonulin, which reversibly loosens tight junctions. This is thought to be a protective response as loosening of the tight junctions allows fluid to flood into the small intestine and flush out bacteria, however prolonged zonulin production allows excessive antigens to reach the mucosa (Fasano, 2008).

1b & c. In intestinal hyperpermeability, incompletely digested proteins can pass through the intercellular space into the lamina propria where immune cells react to them, causing food allergies. These peptides may continue into the bloodstream and travel via the blood to other parts of the body where they may cause allergic reactions. Intestinal hyperpermeability may be a risk factor for atopic dermatitis, Crohn's disease and autoimmune diseases such as type 1 diabetes, coeliac disease, dermatitis herpetiformis  (Arrieta, Bistritz & Meddings, 2006; Visser et. al., 2009) and asthma (Miraglia del Giudice, Rocco & Capristo, 2006). 

1d. Underlying causes of the client's symptoms

Heather's feeling of bloating may be due to increased gas production by an excess of bacteria in the small intestine (Sachdeva, Rawat, Reddy & Puri, 2011) or it may be due to hypersensitivity to distension caused by normal volumes of gas (Agrawal, et. al., 2008).

Bacteria pass easily from the anus to the urethra in women so pathogenic bacteria in the gut may travel up the urethra to cause urinary tract infections (Cadieux, Burton, Devillard & Reid, 2009). This is more likely to occur if the woman is sexually active (particularly if she does not pass urine soon after sex) and if she does not practice good hygiene –  the anus should be wiped from front to back, not back to front.

Abdominal cramping accompanied by constipation and/or diarrhoea is most commonly caused by IBS. Less common causes include inflammatory bowel disease (Crohn's Disease and Ulcerative Colitis) and ischaemic colitis (however these are usually accompanied by blood in the stool, which Heather's case take does not mention), Coeliac disease and lactose intolerance (unusual in Europeans but normal in other ethnicities).

IBS patients  typically have an increased number of transient receptor potential vanilloid 1 (TRPV1) nociceptor nerve fibres. These fibres react to acid (pH<5.9)  and inflammatory mediators, producing a burning sensation (Akbar, et. al., 2008). This may be why Heather has burning and stinging around the anus. Substance P nociceptor nerve fibres are also increased (Akbar, et. al., 2008) and substance P appears to promote weight gain (Karagiannedes, et. al., 2008).

A study of 44 IBS patients found that overweight patients had 5 times as many Bifidobacteria and one third as many Lactobacilli in their guts as normal weight patients, although it is not known whether this imbalance of bacteria caused or was caused by obesity (Malinen, et. al., 2010). Other studies have also shown an increase in Actinobacteria (including Bifidobacteria – Turnbaugh, et. al., 2009) and Firmicutes and a decrease in Bacteriodetes in obese humans and mice (DiBaise, et. al., 2008). It is possible that an alteration in gut bacteria may be causing Heather's unexplained rapid weight gain.

Heather's fatigue is likely due to malnutrition. Healthy microbes in the gut are an important source of B vitamins, especially folic acid (Pompei, et. al., 2007). Folic acid is essential for production of healthy red blood cells. If she has insufficient friendly bacteria in the gut, she may have anaemia resulting from folate deficiency.

Additionally friendly bacteria assist the normal maturation of epithelial cells in the small intestine, whereas pathogens may damage the epithelial cells, resulting in reduced production of brush border enzymes and consequent malabsorption of many nutrients (Campbell-McBride, 2004).

In IBS, the normal reflex that causes the colon to contract in response to distention caused by the presence of food may become exaggerated. Mast cells release inflammatory mediators that cause enteric neurons to become hyperexcitable, resulting in cramping – excessive contraction of the smooth muscle, resulting in high pressure and pain (Clemens, et. al., 2003). This appears to be an adaptive response to expel potentially harmful contents from the gut (Lakhan & Kirchgessner, 2010) but in IBS the inflammation is chronic so the gut reacts even when the food ingested is not harmful.

2. Tests

Abdominal ultrasound is used to detect structural abnormalities in the abdomen such as tumours, diverticula, hernia, blockages.

Fatigue, constipation, weight gain and poor concentration can be caused by hypothyroidism. The thyroid hormone test was presumably given to rule this out.

Nausea, dizziness and poor concentration may be caused by hypoglycaemia, which is possibly why the blood glucose test was given.

The indicans test tests for 3-hydroxy indole in the urine – this is produced from tryptophan by intestinal bacteria – a positive test indicates bacterial overgrowth.

The following tests are indicated for fatigue:

1. Full blood count – low red blood cell count or low haemoglobin indicate anaemia.

2. Iron studies – ferritin: This is a more reliable indication of iron stores than haemoglobin. If ferritin is below about 50 mcg / L, the client is likely to feel fatigued, even if haemoglobin is normal. Fatigue due to iron deficiency anaemia is common in women of reproductive age and she has been on omeprazole for 4 months which will reduce her iron absorption.

The following tests are indicated for her abdominal pain:

Faeces for Occult blood – as inflammatory bowel disease typically results in blood in the stool, which may not be obvious on inspection.

Blood for gliadin and endomysial antibodies – to test for Coeliac disease.

Serum folate – high folate may be a sign of bacterial overgrowth.

Stool DNA test (e.g. from Genova, Metametrix) – this is quite expensive (around $500) but is the most sensitive test for pathogens in the gut. It also identifies exactly which pathogens are present, whereas the much cheaper indicans test only indicates an excess of bacteria, with no indication of which ones.

13C urea breath test for Helicobacter pylori. This pathogen is the primary cause of duodenal ulcers and could explain her severe gnawing hunger, bloating and nausea.

3. Medications

Losec (omeprazole) is a proton pump inhibitor – it reduces production of hydrochloric acid in the stomach. Gnawing hunger pain, bloating and nausea relieved by food can be signs of a duodenal ulcer (NDDIC, 2010). Patients with duodenal ulcers typically have high levels of gastrin and resulting high levels of stomach acid, together with reduced secretion of sodium bicarbonate in the duodenum and Helicobacter pylori infection, which causes acid to damage the epithelium of the duodenum, creating an ulcer (Anand, 2011). Losec reduces the amount of acid, helping the duodenal epithelium to repair itself. The history does not say whether she is taking capsules or tablets. Losec capsules contain lactose, whereas the tablets don't.

Buscopan (Hyoscine-N-butylbromide) inhibits smooth muscle contraction by interfering with muscarinic acetylcholine receptors, thus reducing cramping of the gut (Medsafe, 2010a).

Motilium (domperidone) is a dopamine antagonist, prescribed for nausea and bloating (Medsafe, 2010b). The tablet contains lactose, which could exacerbate her symptoms if Heather is lactose intolerant and maize starch which may cause problems if she has an allergy to corn.  It is not possible to completely eliminate lactose from her diet unless she also stops taking Motilium.

Oral Contraceptive Pill (OCP). Premenopausal women with IBS generally experience worsening of symptoms during their period, apparently due to alterations in the levels of sex hormones (Houghton, Jackson & Whorwell, 2002). As the OCP also affects sex hormone levels, it is likely to affect IBS symptoms.

Ferrogradumet (Ferrous sulphate 325mg, equivalent to 105mg elemental iron) is prescribed for iron deficiency anaemia. It is contraindicated for inflammatory bowel disease (IBD) so should not be prescribed unless IBD has been ruled out (Werner, et. al., 2011). Iron sulphate is the cheapest form of iron but frequently causes constipation – a lot more often than some other forms of iron (Saha, et. al., 2007).

4a. Treament Plan

Dietary advice: Try cutting out gluten, sugar, fruit and dairy (except butter) for two weeks to see if she feels better. She may have Coeliac disease or lactose or fructose intolerance (Bolin, 2009; Heizer, Southern & McGovern, 2009).

Replace margarine with butter as the butyric acid in butter assists gut repair (Guilloteau, et. al., 2010). Most people who are dairy intolerant can tolerate butter as it contains no lactose and only 1% protein.

Increase dietary fibre by increasing vegetable consumption and replacing refined carbohydrates (e.g. white flour, white rice) with unrefined (wholemeal flour, brown rice).

Eat 25g flax (Linum usitatissimum) seeds daily, soaked overnight. Flax seeds contain up to 28% fibre and 10% mucilage and are recommended by German Commission E for chronic constipation and IBS (Fisher, 2009).

Sprinkle ¼ teaspoon each of caraway (Carum carvi) and fennel (Foeniculum vulgare) seeds on meals to assist digestion and reduce bloating (Fisher, 2009).

Supplements:

Thorne Ascorbic Acid (500 mg) 1 capsule daily with food, to avoid vitamin C deficiency while she cuts out fruit as fruit is the only good source of vitamin C in her diet. 

Milk of magnesia (80mg/mL) – start with 35ml twice daily with a glass of water, an hour and a half after a meal for constipation (Marks, 2011; Biggs & Dery, 2006) then reduce dose gradually as long as constipation doesn't return. Heather cries with the pain at night so is clearly stressed. Magnesium may help to reduce her stress levels (Lakhan & Viera, 2010), which may help her bruxism as stress is a risk factor for bruxism (Ohayon, Li & Guilleminault, 2001; Giraki, et. al., 2010).

Metagenics Probex (Lactobacillus plantarum 299v) 1g twice daily. This strain has been found to reduce abdominal bloating in IBS patients (Molin, 2001).

Padma Lax is a Tibetan mixture containing the following herbs:

Ginger rhizome (Zingiber o​cinalis)

Chinese rhubarb root (Rheum o​cinale)

Frangula bark (Rhamnus rubra)

Cascara sagrada bark (Rhamnus purshiana)

Gentian root (Gentiana lutea)

Chebulic myrobalan fruit (Terminalia chebula)

Elecampane rhizome (Inula helenium)

Aloe extract (Aloe vera and/or Aloe ferox)

Calumba root (Jateorhiza calumba)

Condurango bark (Gonolobus condurango)

Long pepper fruit (Piper longum)

Nux vomica seed (Strychnos nux vomica)

Padma Lax has been found very effective in treating constipation predominant IBS (IBS-C), however it does not appear to be readily available in New Zealand, whereas  Iberogast, a combination of herbs found to be effective for all types of IBS, is available here. (Liu, et. al., 2006; Madisch, Holtmann, Plein & Hotz, 2004; Yoon, Grundmann, Koepp & Farrell, 2011; Shi, Tong, Shen & Li, 2008)

Iberogast contains the following herbs:

    German Chamomile (Matricaria recutita) flower

    Clown's Mustard / Bitter Candytuft (Iberis amara) plant

    Angelica (Angelica archangelica) root and rhizome

    Caraway (Carum carvi) fruit

    Lemon Balm (Melissa officinalis) leaf

    Celandine (Chelidonium majus) aerial part

    Licorice (Glycyrrhiza glabra) root

    Peppermint (Mentha x piperita) leaf

    Milk thistle (Silybum marianum) fruit.

Take 20 drops 3 times daily.

Increase exercise to 5 days a week if possible as exercise is beneficial for irritable bowel syndrome (Yoon, Grundmann, Koepp & Farrell, 2011).

2nd consultation: if no relief from constipation, suggest that client talk to doctor about replacing ferrogradumet with another iron supplement that is less likely to cause or exacerbate constipation, e.g. Mediherb Fe-Max and start taking psyllium 3g three times daily with meals. Psyllium contains soluble fibre, which can be beneficial for irritable bowel syndrome (Chouinard, 2011; Suares & Ford, 2011; Yoon, Grundmann, Koepp & Farrell, 2011).

If Heather is still bloated, replace Probex with BioMedica Enterocare 5g twice daily with meals. 

Each 5g serve of EnteroCare™ contains:

Bifidobacterium longum R0175 1.8 billion organisms

Lactobacillus acidophilus R0052 3 billion organisms

Lactobacillus rhamnosus R0011 1.2 billion organisms

Glutamine 1.5g

Inulin 1g

Apple Pectin 500mg

Slippery Elm Bark Powder 500mg

Arabinogalactan (from Larch) 500mg

Inulin and apple pectin may be beneficial for constipation (Kelly, 2009; Suares & Ford, 2011). Glutamine feeds colonocytes and reduces intestinal hyper-permeability (Miller, 1999; ; Wischmeyer, 2006; Vermeulen, et. al., 2011). Lactobacillus acidophilus R0052 (syn. Lactobacillus helveticus R0052) and Lactobacillus rhamnosus R0011 inhibit Helicobacter pylori (Johnson-Henry, et. al., 2004) and Lactobacillus acidophilus may reduce constipation (An, 2010).

Bifidobacterium longum R0175 and Lactobacillus acidophilus R0052 may also reduce Heather's stress levels (Messaoudi, et. al., 2011) and bruxism.

4b. Herbal Prescription

My first choice would be Iberogast, as it has research to support its effectiveness for IBS, however if it was not available for some reason I would prescribe:

German Chamomile (Matricaria recutita) flower 1:2  (20-40) 35

Licorice (Glycyrrhiza glabra) root  1:1       (10-30) 20

Peppermint (Mentha x piperita) leaf  1:2   (10-30) 20

Indian Barberry (Berberis aristata) 1:1 (15-30) 30

total 105ml

take 7.5ml twice daily.

Chamomile is anti-inflammatory so may help to reduce intestinal hyperpermeability. It is considered beneficial for constipation, IBS and gastric and duodenal ulcers (Fisher, 2009). It is a mild sedative so may relieve Heather's bruxism.

Licorice is a demulcent approved by German Commission E for the treatment of gastric and duodenal ulcers (Fisher, 2009).

Peppermint is antibacterial, antifungal, spasmolytic, approved by German Commission E for spasms in the gastrointestinal tract and may be beneficial for IBS (Fisher, 2009).

Indian barberry is antimicrobial (Bone, 2003), which is desirable as Heather's positive indicans test suggests bacterial overgrowth in her intestine.

4c. interactions, cautions & contraindications

One of the main mechanisms by which herbs may interact with drugs is via inhibition or enhancement of cytochrome P450 enzymes in the liver.

German chamomile inhibits CYP1A2 and CYP3A4 and weakly inhibits CYP2C9 and CYP2D6 so will slow the metabolism of any drugs metabolised by these enzymes. (Ganzera, Schneider & Stuppner, 2006)

Licorice also inhibits CYP3A4 and CYP2D6 (Pandit, et. al., 2011; Tsukamoto, et. al., 2005; Budzinski, Foster, Vandenhoek & Arnason, 2000).

Domperidone also inhibits CYP3A4 (Chang, Fancher, Zhang & Gan, 2010).

None of Heather's prescription medications is metabolised by these enzymes, however, so a herb-drug interaction is unlikely.

Licorice is contraindicated for hypertension and hypokalemia, however the case history mentions neither of these. It is also contraindicated for cholestatic liver disorders and liver cirrhosis, however it is unlikely Heather has either of these.

Indian barberry is contraindicated for pregnancy so Heather should stop taking it if she suspects she might be pregnant.

Chamomile is contraindicated for Asteraceae allergies, however there is no indication in the case history that Heather has such an allergy.

Peppermint is contraindicated for oesophageal reflux (GERD), however Heather probably does not have this as her pain is described as severe gnawing hunger, whereas GERD is more commonly experienced as a burning pain.

5. Instructions for client

Take 7.5ml of fluid extract twice daily in water for six weeks. Discontinue immediately and contact the practitioner if symptoms worsen.

I expect to see a reduction in bloating, cramping and pain and softer, more frequent bowel motions within three weeks.

6. Dietary Supplements

The most important supplements are  Lactobacillus plantarum 299v, magnesium and vitamin C, all discussed above. Vitamin C is important for the immune system as it is required in large quantities by macrophages.
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