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Nutrients and Herbs to Support Gut Healing 

Key Points at a Glance   

Zinc Carnosine 

• zinc: gastroprotective, mucoprotective, decreases intestinal 
permeability 

• carnosine: may be healing to gastric tissue 
• zinc carnosine: chelate of zinc and carnosine; antiulcer agent 

in Japan since 1994 
• zinc carnosine clinically demonstrated to: 

− reduce gastrointestinal lesions associated with long-
term low-dose aspirin use  

− improved healing in surgery-induced gastric ulcer  
 
Glutamine 

• fuel source for enterocytes; gastrotrophic 
• may reduce intestinal permeability 
• clinically demonstrated to provide relief for peptic ulcer 
 
Slippery Elm 

• contains water-soluble and water-insoluble fibre, so likely to 
have a prebiotic effect 

• upon mixing with water forms a thick mucilage 
• used traditionally 

− as a demulcent, for inflammation and ulceration of the 
GIT 

− nutritive, especially during convalescence 
 

 Deglycyrrhizinised Licorice 

• contains only a small amount of glycyrrhizin, the active 
constituent of Licorice root that is also responsible for the 
side effects when Licorice is consumed in sufficient doses 

• an antiulcer effect observed in the 1950s, but results from 
trials in the following decades were equivocal; regarded as 
mucoprotective 

• proprietary formulation (high in flavonoids, especially 
glabridin) demonstrated in recent clinical trials to: 
− relieve symptoms of functional dyspepsia 
− reduce Helicobacter infection 

 
Gum Arabic (Acacia Gum) 

• consists of highly-branched polysaccharide; soluble and 
insoluble fractions 

• high solubility in water with low viscosity  
• content of soluble fibre and protein varies 
• history of use in food and pharmacy; used traditionally e.g. 

for inflammation of the GIT and as a nutritive 
• fermented by intestinal bacteria to short-chain fatty acids, 

which support barrier function of intestine 
• well tolerated in terms of gastrointestinal symptoms and 

better than fructo-oligosaccharides 

 

Zinc Carnosine 
Zinc carnosine is made from the chelate of zinc and L-
carnosine. Zinc is known to have gastroprotective effect, 
however its exact mechanism of action remains unclear. 
Researchers suggest zinc’s protective effect may be due to 
its antioxidant action, essential role in immune function, 
and ability to increase gastric secretions. Cell line studies 
suggest that zinc has a positive effect on intestinal barrier 
function through its effect on epithelial tight junctions.1 
Refer to Table 1 for the effect of zinc on intestinal 
permeability in humans. 
 
Animal studies reveal carnosine to have an additional 
supportive role in gastric healing independent of zinc.2  
 
Clinical Studies 

In a study involving 20 patients who had evidence of low-
dose aspirin-induced small bowel injury, patients were 
randomised to receive either 150 mg/day polaprezinc 

(zinc carnosine) or no treatment for 4 weeks. Patients 
were assessed for mucosal injury via a capsule endoscopy. 
Consumption of zinc carnosine resulted in a significant 
reduction in mucosal lesions, with no change in the control 
group.3 The researchers’ failure to use a placebo makes it 
impossible to determine the therapeutic effect of zinc 
carnosine above the placebo effect in this trial. 
 
Zinc carnosine has been in wide clinical use as an antiulcer 
agent in Japan since 1994.4 Clinical trials found it 
efficacious for gastric ulcer at a dosage of 150 mg/day.5 
Zinc carnosine was approved for listing by the Therapeutic 
Goods Administration in 2015. 
 
One hundred and sixty-five participants included in this 
randomised study had an endoscopic submucosal 
dissection for early gastric cancer, resulting in ulcer 
formation. Patients received zinc carnosine (150 mg/day) 
with lansoprazole, or lansoprazole alone, for 2 months. 
Those receiving zinc carnosine experienced significantly 
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improved ulcer healing, and reduced protrusion of ulcer 
base (1.3% compared with 20.7% in the control group). 
Reduced protrusion of the ulcer base assists in 
differentiating from recurrence of the gastric cancer.6  
 

Deglycyrrhizinised Licorice 
Licorice (Glycyrrhiza glabra) root contains triterpenoid 
saponins, including glycyrrhizin (GL, also known as 
glycyrrhizinic acid), flavonoids and sterols. GL, and its 
aglycone glycyrrhetinic acid (GA), were found to be 
responsible for the many pharmacological properties of 
Licorice, such as anti-inflammatory and steroid metabolism 
effects, but also mineralocorticoid-like adverse effects 
which occur with high dosage.7 
 
In the 1940s a Dutch doctor verified the antiulcer effect of 
Licorice extract in patients with gastric ulcers, but also 
observed significant incidence of side effects. 
 
Consequently, other forms of Licorice were investigated. 
Deglycyrrhizinised Licorice (DGL) which contains only a 
minimum amount of GL, demonstrated ulcer healing 
activity in patients, without the side effects.7 
 
About 20 trials (probably all uncontrolled) were published 
between 1958 and 1969 and showed DGL to be effective 
in treating gastric ulcers.8 DGL was often combined with 
antacids. Clinical trials continued through to the late 1980s, 
but despite some positive results initially, negative results 
were observed from some trials, although many trials 
were criticised for poor design or using poor formulations.7 
 
DGL was regarded as a mucosal-protective agent.9 
 
Recent Clinical Trials 

A proprietary DGL formulation was evaluated in a 
randomised, double-blind trial in patients with functional 
dyspepsia diagnosed according to Rome-II criteria. 
Participants took DGL or placebo for 30 days.10 The 
concentrated extract was high in total flavonoids  
 

(especially glabridin) and provided a daily dose equivalent 
to 4.1 g of dried root and very low levels of glycyrrhizin 
(less than 1 mg/day). 
• The decrease in the total symptom scores on day 15 

and day 30 from baseline in those treated with DGL 
was significantly greater (p ≤ 0.05) than that 
experienced by the placebo group. Compared to 
placebo, the improvement was greater for DGL 
treatment in all of the individual symptom scores, 
except for early satiety. 

• At the end of the trial, significantly more patients 
rated their symptoms as markedly improved in the 
DGL group compared to placebo, and significantly 
fewer experienced their dyspeptic symptoms as 
unchanged. 

• The DGL group also showed a significant decrease 
(p ≤ 0.05) in the Nepean dyspepsia index (a measure 
of quality of life) on days 15 and 30 from baseline, 
when compared to placebo. 

• No treatment-related adverse effects were reported. 
 
The same proprietary DGL formulation, at the same dose, 
was more effective than placebo in treating Helicobacter 
pylori infection. The randomised, double-blind trial found 
that H. pylori load was significantly decreased in the DGL 
group compared to placebo at the end of treatment (60 
days). By day 60 significantly more patients treated with 
DGL had negative results in the stool antigen test and 13C-
urea breath test compared to placebo.11 
 

Glutamine 
Glutamine is required for the normal physiological 
functioning of gastrointestinal and immune cells and is a 
precursor for glutathione. It is the major fuel source for 
enterocytes and assists in maintaining healthy 
gastrointestinal mucosa, possibly and/or at least partly, by 
promoting growth of the enterocytes12 and protecting 
against atrophy, particularly during times of 
gastrointestinal injury.13 
 

Participants Dose Effect Ref 

Zinc 

healthy volunteers zinc carnosine (75 mg/day) for 7 days • significant attenuation of the increase in intestinal permeability 
caused by indomethacin  

14 

healthy athletes zinc carnosine (75 mg/day) for 14 days • reduced the increase in intestinal permeability caused by 
heavy exercise 

15 

quiescent Crohn’s 
disease* 

zinc sulfate (providing 75 mg elemental 
zinc daily) for 8 weeks 

• normalised intestinal permeability without relapse in 10 of the 
12 patients treated 

16 

Glutamine 

healthy volunteers 7 g, 30 minutes prior to taking the drug 
and then several 1-g doses of glutamine 
together with and after the drug 

• decreased the intestinal permeability changes induced by 
taking indomethacin 

 

17 

Table 1. Effect of zinc and glutamine on intestinal permeability in humans (excluding critically ill patients, chemotherapy or surgical 
patients and children with diarrhoea). 

Notes: * Patients had been in remission for at least 3 months and had increased intestinal permeability on two separate occasions within the last 2 months. 
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Under normal conditions, glutamine is considered a non-
essential amino acid, however in conditions of catabolic 
stress (severe illness, trauma, injury, strenuous training), it 
is considered conditionally essential.18 Low levels of 
glutamine have been associated with gastrointestinal 
atrophy and ulceration.19  
 
Depleted glutamine stores lead to reduced immune 
function.20 Glutamine is a major fuel source for 
lymphocytes and macrophages, both of which use high 
levels of glutamine when inflamed.21  
 
Clinical Studies 

Glutamine has been shown to decrease intestinal 
permeability in healthy volunteers (see Table 1).  
 
An early study reported that half of the peptic ulcer 
patients who received glutamine (1.6 g/day) 
demonstrated complete healing, as assessed by 
radiographic analysis, within 2 weeks. About 90% showed 
complete relief and healing within 4 weeks.22 
 

Slippery Elm 
Ulmus rubra (U. fulva) is a graceful arching tree indigenous 
to the United States that can live for 200 years.23  
 
Slippery Elm inner bark contains water-soluble fibre (about 
16% by dry weight) and water-insoluble fibre.24 The main 
polysaccharide is a linear chain of alternating D-
galacturonic acid and L-rhamnose residues joined by alpha 
linkages with side branches of galactose or 3-O-methyl-
galactose. Slippery Elm bark also contains starch and a 
small amount of tannin.25,27 Upon mixing with water, 
Slippery Elm bark forms a thick mucilage.27 
 
Slippery Elm has been used in traditional medicine for 
inflammation and ulceration of the gastrointestinal tract, 
diarrhoea, convalescence, cough, sore throat and topically 
for abscesses, boils, skin inflammations, minor wounds 
and burns.26-29 Native Americans also regarded Slippery 
Elm as a laxative.30 An Eclectic physician, Dr Beach, 
reported the numerous uses by Native Americans and 
declared that "in point of utility, it is of far more value 
than its weight in gold".30 
 
As a mucilage, Slippery Elm: 
• is demulcent and emollient, meaning it provides a 

direct soothing effect and a protective barrier against 
gastric acid on the digestive mucosa; topical soothing 
effect on wounds and inflamed tissue;31 

• is likely to have a prebiotic effect, as it contains 
soluble and insoluble fibre that is only partially 
digested, thereby providing an energy source that 
stimulates growth of potentially beneficial indigenous 
bacteria, and contributes to suppression of potentially 
pathogenic bacteria;32  

• is nutritive; the breakdown of soluble fibre by bowel 
flora into short-chain fatty acids may explain the 
nutritive property so valuable during convalescence 
(SCFAs are readily absorbed,33 and influence various 
physiological functions including colonic motility, 
colonic blood flow and gastrointestinal pH, which can 
influence uptake and absorption of electrolytes and 
nutrients).34 

 
Gum Arabic 
Gum arabic, also known as acacia gum, is the dried gum 
obtained from the stem and branches of Acacia senegal, 
and some other species of Acacia. The gum exudes from 
trees at least 5 years old, as a consequence of natural 
causes such as heat, drought, insect attack or by 
intentional injury (tapping).35,36 Gum arabic has been used 
by humans for many thousands of years in food and 
pharmaceutical applications.37 
 
The chemical and physical characteristics of the gum vary, 
depending on the geographical origin, age of the tree, 
climatic and growing conditions and position of exudation 
on the tree.38 
 
Gum arabic is a highly branched polysaccharide, obtained 
as a mixed calcium, magnesium and potassium salt. The 
backbone consists of mostly of galactopyranosyl units. The 
side branches may contain rhamnopyranose, glucuronic 
acid, galactopyranose, and arabinofuranosyl units.37,38 It 
also contains 2-3% of protein as an integral part of the 
structure.36 Using hydrophobic affinity chromatography 
gum arabic can be separated into three fractions: 
arabinogalactan (88.4% of the total gum), 
arabinogalactan-protein complex (11.8%) and a low 
molecular-weight glycoprotein (1.2%). These fractions 
have different protein contents.36,38 Gum arabic consists of 
soluble and insoluble fractions.38 The main features of the 
gum are its high solubility in water (50%) and the low 
viscosity that it develops. Gum arabic is an excellent 
emulsifier, due to the presence of polysaccharide and 
protein groups.36,38 
 
In addition to the use in pharmacy, where it was used as a 
demulcent and administered in cough syrups and 
lozenges,39,40 gum arabic was used in traditional western 
medicine to soothe inflammatory conditions of the 
respiratory, digestive and urinary tracts, and specifically, 
for diarrhoea and dysentery. It is also regarded as 
nutritive, and useful during convalescence as a light and 
easily digested food.29,41 It has historically, and continues 
today, to sustain desert dwellers and others during times 
of scarcity, such as famine.41,42 It has also been used 
traditionally in Africa to treat diarrhoea and dysentery;43 
and in Ayurveda for inflammation of the intestinal 
mucosa.44 
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Gum arabic is fermented by intestinal bacteria to short-
chain fatty acids (SCFAs), mostly acetic and propionic acid, 
in the large intestine.45,46 The production of SCFAs may help 
maintain the barrier function of intestinal tissue.47,48 
 

Safety  

Zinc Carnosine & Glutamine 

Supplementation of zinc carnosine at daily doses of 75 mg, 
150 mg and 300 mg for 12 weeks to patients with 
idiopathic taste disorders did not result in any statistically 
significant adverse events.49 
 
Glutamine is considered generally safe as it is used in 
large populations at a reasonably high dose. 
 
Deglycyrrhizinised Licorice 

As this preparation contains very little glycyrrhizin it does 
not exhibit the usual side effects of Licorice. 
 
An interaction between the antibiotic nitrofurantoin and 
DGL has been demonstrated in patients with urinary tract 
infections, but not in healthy volunteers. The urinary 
excretion rate was higher and the side effects lower when 
the drug was taken with DGL. It is possible that DGL 
improved the activity of the drug: the urine became sterile 
by day 5 in 50% of patients treated with the combination, 
compared to 16% of those treated only with the drug.50 
 
Fibre-containing Herbs 

Extensive toxicological data indicates that gum arabic is 
safe for oral use. Gum arabic has demonstrated little or no 
acute, short-term, or subchronic toxicity; is negative in 
several genotoxicity assays, is not a reproductive or 
developmental toxin, and is not carcinogenic.51 
 
Gum arabic was well tolerated, at doses up to 40 g/day 
for up to 4 weeks, in healthy volunteers. Growth of the 
unwanted bacteria, Clostridium difficile and Enterococci, 
was not stimulated.52,53 A dose of 17 g/day of fructo-
oligosaccharides induced flatus in half of the volunteers, 
whereas 46 g/day of gum arabic was needed to induce 
the symptom.53 Gum arabic taken at the dose of 30 g/day 
in water for 6 weeks caused side effects only in the first 
week. They included unfavourable viscous sensation in the 
mouth, early morning nausea, mild diarrhoea and 
bloating.54 A blend of 5 g of fructo-oligosaccharide (FOS) 
and 5 g of gum arabic per day for 5 weeks produced fewer 
abdominal side effects in healthy volunteers than a daily 
dose of 10 g of FOS.55 
 
Generally, it is recommended that herbs containing 
substantial amounts of fibre be taken at least 2 hours 
away from ingestion of drug medications. This is partly a 
theoretical concern based on their absorbent properties. It 
may however depend on the particular herb and drug 

taken.56 It is also recommended that such herbs are 
contraindicated in intestinal obstruction.57 
 
A single-dose study with healthy volunteers demonstrated 
a pharmacokinetic interaction between gum arabic and the 
antibiotic amoxicillin. The administration of amoxicillin 
(500 mg) concurrently with gum arabic (dose not 
disclosed) and 2 hours following the ingestion of gum 
arabic resulted in a 72% and 56% decrease in the 
absorption of the drug, as measured by the area under the 
curve (AUC). In the group who took the drug 4 hours after 
gum arabic, the AUC was not significantly different from 
that of the control group.58 
 

Supportive Formulation  
These nutrients and herbs complement each other to support the 
following actions: 
• protective, trophic and healing for gastrointestinal tissue; 
• reduces intestinal permeability in some circumstances; 
• source of soluble and insoluble dietary fibre, providing a 

prebiotic effect; 
• demulcent. 

 

Indications 

• As a prebiotic for use in a bowel flora protocol and to 
encourage healthy intestinal permeability e.g. for dysbiosis, 
to improve intestinal permeability reduced by drugs or 
strenuous exercise; recovery from gastrointestinal microbial 
infections. 

• Dyspepsia, gastric ulcer, gastroesophageal reflux. 
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