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Vickerstaff Health Services Inc.     Fact Sheet 

 
DIETARY MANAGEMENT OF  
HISTAMINE INTOLERANCE 

 
 
What is Histamine? 
 
Histamine is an extremely important bioactive chemical that is indispensable in the 
efficient functioning of many body systems. It is a neurotransmitter (a chemical that 
conveys messages between cells of the nervous system) and is involved in the regulation 
of stomach (gastric) acid, the permeability of blood vessels, muscle contraction, and brain 
function. Histamine appears in various concentrations in a range of mammalian tissues.  
In humans, the highest histamine concentrations are found in the skin, lung, and stomach, 
with smaller amounts in the brain and heart.   
 

Histamine is also essential in defending the body against invasion by potentially 
disease-causing agents such as bacteria, viruses and other foreign invaders.  Histamine is 
made and stored within white blood cells (leukocytes) such as mast cells in tissues and 
basophils that circulate in blood.  When the immune system is activated in response to 
foreign material entering the body, histamine is the first "defence chemical", or more 
correctly, inflammatory mediator, released in the process called inflammation.  
Inflammation is the clinical evidence that the immune system is responding.  
 

In addition to its role in controlling vital body processes and defending against 
foreign invaders, histamine is a key mediator in the symptoms of an allergic reaction. 
Since allergy is essentially an inflammatory reaction, histamine, together with other 
protective inflammatory mediators is released in response to the allergen.  Allergens are 
components of living cells that in themselves are harmless, such as plant pollens, animal 
dander, mould spores, dust particles, dust mites and foods.  An allergic reaction to these 
"foreign but harmless" substances occurs when the immune system mistakes these 
innocuous materials for a potential threat. 
 
Where Does Histamine Come From? 
 
Body Cells and Systems (Intrinsic histamine) 
 
Histamine is a biogenic amine (sometimes referred to as a vasoactive amine) that, in 
mammals, is produced primarily by the action of the enzyme histidine decarboxylase on 
the amino acid histidine. Histidine is one of the 20 or so amino acids that combine 
together to make a protein.  Histidine decarboxylase is present in large quantities in 
leukocytes known as granulocytes (granule-containing cells), especially tissue mast cells 
and blood basophils.  In these cells it converts histidine to histamine. The newly formed 
histamine is then stored in structures within the cell (called intracellular granules) in 
readiness for release in response to signals from a variety of body systems.  In 
inflammation, whether produced in defending the body from injury or infection, or as a 
result of an allergic reaction, these signals come from lymphocytes, cytokines and 
antibodies. However, this is not the only source of histamine in our bodies. 
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Microorganisms in the Large Bowel  
 
There are a large number of microorganisms that are capable of producing histamine.  
Many of the bacteria that live in the human large bowel produce histidine decarboxylase 
and are capable of converting the histidine in any protein that enters the bowel into 
histamine.  Therefore, the more microorganisms that produce histidine decarboxylase that 
are present in the colon, and the greater the amount of protein material that enters the 
bowel, the higher the level of histamine in the digestive tract.  From here, histamine can 
be conveyed through the bowel wall to various sites in the body. 
 
Histamine in Natural Foods (Extrinsic histamine) 
 
Another source of histamine is the food we eat.  Microorganisms capable of converting 
histidine to histamine exist ubiquitously in nature, so histamine can arise from various 
sources.  For example, histidine decarboxylase-producing bacteria colonise the gut of 
fish.  As soon as a fish dies, the gut bacteria start to break down the tissue proteins, 
releasing histidine, which is then rapidly converted to histamine.  Since bacteria multiply 
rapidly, it is possible that the level of histamine in the ungutted fish can double every 
twenty minutes.  The longer a fish remains ungutted after it dies, the higher the level of 
histamine in its tissues.   Furthermore, since shellfish are not gutted after harvesting, the 
bacteria in their gut will produce histamine as long as the fish remain uncooked.  Many a 
reaction to fish or shellfish has been blamed on allergy, when in reality it was a reaction 
to an exceedingly high level of histamine in an incorrectly processed fish. 
 

Histamine in Manufactured Foods 

There are a number of food manufacturing processes that depend on the production of 
amines and similar chemicals for the flavour and nature of the food.  Any process that 
requires microbial fermentation will result in the production of relatively high levels of 
amines, especially histamine.  Cheese of all types, alcoholic beverages, vinegar, 
fermented vegetables such as sauerkraut, fermented soy products such as soy sauce, and 
processed meats such as pepperoni, bologna, salami, that are produced by a process of 
fermentation, all contain substantial levels of histamine. 
 
Other Food Sources of Histamine 
 
Certain foods seem to contain high levels of histamine in conditions where microbial 
fermentation is an unlikely event.  Histamine has been consistently detected in fruits such 
as citrus fruits, berries such as strawberry and raspberry, tomatoes, several types of tree 
fruits such as apricot, cherry and plums, and some vegetables, particularly eggplant 
(aubergine), and pumpkin.  Some preliminary research studies have indicated that 
histamine may be produced during ripening in tomatoes, and it may be that some, if not 
all fruits that go through a similar process produce histamine in the course of ripening.  It 
remains for future research to explain this phenomenon.  
Histamine derived from foods by unknown mechanisms 
 
Traditionally, certain foods have been said to have "histamine-releasing" properties 
because ingestion of the food tends to result in symptoms of histamine.  For example, egg 
white is a food that is frequently referred to as "histamine-releasing", separate and 
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distinct from its activity as an allergen.  Strawberries, raspberries and shellfish were 
previously similarly designated, but more recent research has uncovered evidence of 
physiological and biochemical processes as the origin of histamine from these foods (see 
above).  However, a non-allergic mechanism of histamine release by egg white remains 
to be determined. 
 
 Another mode of histamine release associated with food materials is suggested by 
research into the mechanisms of intolerance associated with food additives.  Azo 
(nitrogen-containing) food dyes such as tartrazine, and preservatives such as benzoates, 
sorbates, and possibly sulphites have been suggested to release histamine by as yet 
undisclosed processes.  Clinical experiments have demonstrated that persons sensitive to 
these chemicals experience an increase in plasma histamine that remains elevated long 
after histamine levels in the non-reactive person have returned to normal.  Again, an 
understanding of the way in which histamine is released in such reactions will depend on 
future research. 
 
How Much Histamine is Excessive? 
 
Pre-formed histamine ingested from a food at a level of more than 2.7 mg/kg body weight 
will induce symptoms of histamine intolerance or even “histamine poisoning”, but if 
ingested at lower concentrations only a few sensitive individuals will experience an 
adverse reaction. It has been speculated that the differences between people in the level 
of histamine that they can tolerate may be of genetic origin.  In addition, disease, various 
abnormal physiological conditions, and medications can reduce the tolerance threshold of 
any individual. 
 

It has been suggested that certain abnormal physiological conditions may lead to 
histamine intolerance, in particular a defect in the process of histamine breakdown 
(catabolism).  Under normal physiological conditions dietary histamine is degraded by 
two enzyme systems: histamine N-methyl transferase, and in the intestine by the mucosal 
enzyme diamine oxidase  (DAO).  Of the two systems, it is deficiency in the DAO 
enzyme system that has received most attention as the probable cause of "histamine 
intolerance".  Under normal physiological conditions, when histamine levels from any 
source rise above a certain level, these enzymes rapidly degrade the excess.  However, 
when the rate of breakdown of excess histamine is insufficient to deal with the excess, the 
total level of histamine in the body rises.  At a certain critical level, signs and symptoms 
occur that are the result of histamine coupling with histamine receptors on specific cells, 
producing a clinical picture that is often indistinguishable from allergy.  

 
 
 

Symptoms of Histamine Excess 
Whatever the source of histamine, when the total body level exceeds the catabolic 
enzymes' capacity to break it down, symptoms of histamine excess occur. Histamine 
intolerance manifests itself in a variety of signs and symptoms such as: 
 
  Pruritus (itching especially of the skin, eyes, ears, and nose) 
  Urticaria (hives) 
  Tissue swelling (angioedema) especially of facial and oral tissues 
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  Hypotension (drop in blood pressure) 
  Tachycardia (increased pulse rate, “heart racing”) 
  Symptoms resembling a “panic attack” 
  Chest pain 
  Nasal congestion and runny nose 
  Conjunctivitis (irritated, watery, reddened eyes) 
  Some types of headaches not believed to be migraine 
  Fatigue, confusion, irritability 
  Digestive tract upset, especially heartburn, "indigestion", and reflux 
 
Not all of these symptoms occur in any single individual, but the pattern of symptoms 
seems to be consistent for each person. 
 
How Can Diet Help in Reducing Excess Histamine? 
 
Because the appearance and severity of symptoms depends on the level of excess 
histamine in the body, histamine intolerance, in contrast to allergy, is a dose-related 
phenomenon.  In other words, symptoms of histamine excess depend on the sum total of 
histamine from all sources.  It is often possible to reduce or eliminate the symptoms of 
histamine excess by reducing exposure to histamine-releasing events (such as air-borne 
and food allergens), and avoiding consumption of histamine-containing and histamine 
releasing foods and food additives. 
 
 The degree of improvement or resolution of the symptoms of histamine excess 
that can be achieved by diet alone will depend on whether the food sources of histamine 
can be reduced below a person's "limit of tolerance".  An analogy can be drawn to a 
bucket being filled with water.  When the water rises above the top of the bucket it 
overflows. If the top of the bucket is likened to the "limit of tolerance", overflowing the 
bucket would be analogous to the appearance of symptoms.  By reducing a person's "total 
level of histamine " to below the symptom range (i.e. below the top of the bucket), it 
should be possible to achieve relief of their symptoms.  The diet in my book Dealing with 
Food Allergies is designed to exclude all known sources of histamine.  However, some 
people will not achieve relief by diet alone because even by excluding all of the 
histamine-rich foods, their total level of histamine is still above the top of the bucket. 
 
 
 
 
Identifying the Culprit Foods 
   
When symptomatic relief is achieved on the diet, each food component can be 
reintroduced in a process of incremental dose challenge that should clearly identify a 
person's limit of tolerance to it.  However, because histamine intolerance is dose-related, 
a person's limit of tolerance can be exceeded by eating several histamine-associated foods 
at the same meal, or within a short span of time, thus reaching a total level of histamine 
that will result in symptoms. 

 
Because a person's total histamine level varies as a result of many circumstances, 

especially allergy, there will be a constant fluctuation in the signs and symptoms of 
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histamine excess in response to changing conditions.  For example, when a person is 
experiencing allergy to air-borne allergens such as seasonal pollens, the histamine 
released in the allergic response alone might put them into the symptom range. In such a 
case, avoiding histamine-associated foods will no longer relieve their symptoms because 
their total level of histamine will remain above their limit of tolerance. This explains the 
observation that during their "pollen allergy season" many people find themselves 
reacting to foods (usually histamine-rich foods) that they could normally eat with 
impunity. 
 
 As a result of the multiple factors contributing to excess histamine, combined 
with each individual's capacity to deal with histamine excess, symptoms of histamine 
intolerance are constantly changing in incidence and severity.  Unlike IgE-mediated 
allergy (type 1 hypersensitivity) in which the presence of the antigen results in an 
immediate immunological response and development of typical symptoms, histamine 
intolerance is frequently baffling because a certain food does not always result in clinical 
symptoms. Therefore, it is not possible to eliminate just those foods that cause a reaction 
on challenge.  It is necessary to restrict a person's intake of histamine-associated foods to 
a total that remains below their personal limit of tolerance.  That is why it is important 
that a person not only records their reactions to specific foods, but also obtains an idea of 
the quantity of the food that results in symptoms.  This is built into the protocol for 
testing each food component known as incremental dose challenge (SIDC).  The 
following diagram will help you to understand how the level of histamine in the body can 
build up to finally reach a level where symptoms develop. 
 
More information on Histamine Intolerance can be found in the article: 
Joneja JMV and Carmona Silva C. Outcome of a histamine-restricted diet based on chart 
audit. Journal of Nutritional and Environmental Medicine 2001;11(4):249-262
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Representation of Build-up to Histamine Excess 

 
Histamine excess is dose related.  Each function and food adds its own level of 
histamine up to the individual's limit of tolerance. Once the limit is reached, 
histamine "overflows" and symptoms result. 
The severity of the symptoms depends on the amount of excess histamine in the 
system. 
 
The diagram represent s a person with allergies to pollen and cat dander who has 
eaten a meal containing histamine-rich foods (cheese, tomato, strawberries) with 
wine. 
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Histamine level increased by wine 

Excess histamine results in symptoms  

Histamine released in pollen allergy 
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Food Sources and Triggers of Histamine 

 
1. Metabolic product of microbial action in natural foods: 

- Fish and shellfish (microbial flora in the gut of the fish 
converts histidine to histamine)6,7,8,9 

- Inadequately refrigerated meat (contaminating 
microorganisms convert histidine to histamine) 6 

- Overripe and rotting plant foods (activity of 
microorganisms, and enzymatic degradation by plant 
enzymes)6 

 
2. Controlled microbial activity in the manufacture of  

processed foods: 
- Cheese, yogurt, buttermilk and other fermented milk 

products 6,7,17 
- Wine, beer and other alcoholic beverages8,10,11 
- Vinegar10 
- Fermented meats and sausages (salami, pepperoni, 

bologna, etc)12,19 
- Soy sauce and other condiments5 
- Sauerkraut and other fermented vegetables 6,8 

 
3. Produced by certain fruits and possibly other plant  

foods during ripening4 
 
4. Microbial decarboxylation of histidine in undigested food 

material in the large intestine 19 
 
5. Allergens in a variety of foods trigger IgE-20, or 

IgG/anaphylatoxin-mediated21 degranulation of mast cells 
 
6. Histamine-releasing chemicals in foods and food additives22 
 
7. Lectins in foods trigger degranulation of mast cells without 

antibody involvement 18 

Adverse Effects of Excess 
Histamine 

 
1. Histamine intolerance 
 Possibly due to deficiency in 
enzymes mediating histamine 

breakdown 

 
2.  Allergy in sensitized 

individuals 
Release of histamine and other 
inflammatory mediators from 
mast cells in various tissues. 

 
 

 
 
 
 
 
 
 
 
 
 

Stress 
 Increased release of histamine, 
suggested to be due to changes in 
sympathetic and parasympathetic 
outflow23,24 

 
Catabolism of Excess Histamine in the Human 

 
 1.  Diamine oxidase (DAO) 

- Mainly located in small intestine mucosal 
tissue, predominantly the ileum, but also in 
the jejunum1 

- Also in kidney, thymus, and placenta2 
- Activity barely detectable in plasma in the 

fasting state1 

- No daily variations in activity detected3 

 
2. Histamine methyltransferase (HMT) 

- Wide distribution in the body 
- Occurs in stomach, thymus,  lung, kidney and 

brain2 
- Primarily in parietal cells2 

 
Excreted in urine as: 

 
(1) Imidazole acetic acid 

(Via DAO pathway) 2 
 

(2) N-methylimidazole acetic acid 
(Via HMT pathway) 2 

 
 
 
 
  
 

 

 
       Intrinsic histamine in various tissues       
       Dependent on body function and need      

Symptoms 13,14 
- Urticaria 
- Angioedema 
- Pruritus 
- Headache 
- Tachycardia 
- Digestive tract 

disturbances 
- Rhinitis 
- Rhinorrhea Enzyme deficiency : 

1. Genetic predisposition 
2. Decrease in DAO activity as a result         

of inhibition by diamine oxidase 
inhibiting drugs 15,16 

3. Hormone interactions with enzyme 
systems 



 8 

HISTAMINE Function References 
 
1. Lessof MH, Gant V, Hinuma K, Murphy GM, Dowling RH. Recurrent urticaria and 

reduced diamune oxidase activity.  Clin Exper Allergy 1990 20:373-376 
 
2.  Rangachari PK. Histamine: mercurial messenger in the gut. Amer J Physiology  
 1992 262:G1-G13 
 
3. Wantke F, Proud D, Siekierski E, Kagey-Sobotka A. Daily variations of serum 

diamine oxidase and the influence of H1 and H2 blockers: A critical approach to 
routine diamine oxidase assessment.  Inflammation Research 1998 47:396-400 

 
4. Picton S, Gray JE, Payton S, Barton SL, Lowe A, Grierson D. A histidine 

decarboxylase-like mRNA is involved in tomato fruit ripening. Plant Molecular 
Biology 1993 23:627-631 

 
5. Chin KW, Garriga MM, Metcalfe DD. The histamine content of oriental foods. Food 

Chem Toxic 1989 27(5):283-287 
 
6. Halasz A, Barath A, Simon-Sarkadi L, Holzapfel W. Biogenic amines and their 

production by microorganisms in food.  Trends in Food Science and Technology 
1994 5:42-49 

 
7. Diel E, Bayas N, Stibbe A, Muller S, Bott A, Schrimpf D, Diel F. Histamine 

containing food: Establishment of a German food intolerance databank (NFID). 
Inflammation Research 1997 46(Suppl 1):S87-S88 

 
8. Beljaars PR, Van Dijk R, Jonker KM, Schout LJ. Liquid chromatographic 

determination of histamine in fish, sauerkraut, and wine: Interlaboratory study.  
Journal of AOAC International 1998 81(5):991-998 

 
9. Soares VFM, and Gloria MBA. Histamine levels in canned fish available in Belo 

Horizonte, Minas Gerais, Brazil. Journal of Food Composition and Analysis 1994 
7:102-109 

 
10. Vidal-Carou MC, Isla-Gavin MJ, Marine-Font A, Codony-Salcedo R. Histamine and 

tyramine in natural sparkling wine, vermouth, cider, and vinegar. Journal of Food 
Composition and Analysis 1989 2:210-218 

 
11. Izquierdo-Pulido ML, Vidal-Carou MC, Marine-Font A. Histamine and tyramine in 

beers: contents and relationships with other analytical data.  J Food Comp Anal 1989 
2:219-227 

 
12.  Wantke F, Gotz M, Jarisch R. Histamine-free diet: treatment of choice for histamine-

induced food intolerance and supporting treatment for chronical headaches. Clin 
Exper Allergy 1993 23:982-985 



 9

 
13. Wantke F, Gotz M,Jarisch R.  Histamine-free diet: Treatment of choice for histamine-

induced food intolerance and supporting treatment for chronical headaches.  Clinical 
and Experimental Allergy 1993 23:982-985 

 
14. Jarisch R, Beringer K, Hemmer W. Role of food allergy and food intolerance in 

recurrent urticaria.  In: Wuthrich B. (ed). Food Allergy The Atopy Syndrome in the 
Third Millennium. Curr Probl Dermatol 1999 28:64-73 

 
15. Jarisch R and Wantke F. Wine and headache.  Int Arch Allergy Immunol 1996 110:7-

12 
 
16. Befani O, Shiozaki TS, Turini P, Gerosa P, Mondovi B. Inhibition of diamine oxidase 

activity by metronidazole.  Biochemical and Piophysical Research Communications 
1995 212(2):589-594 

 
17. Joosten HMLJ.  Conditions allowing the formation of biogenic amines in cheese III 

Factors influencing the amounts formed.  Netherlands Milk and Dairy Journal 1987 
41(4):329-357 

 
18. Freed DLJ.  Dietary lectins and disease.  In Brostoff J and Challacombe SJ (eds) 

Food Allergy and Intolerance Bailliere Tindall, London 1987 375-400 
 
19. Moneret-Vautrin DA. Food intolerance masquerading as food allergy. In Brostoff J 

and Challacombe SJ (eds) Food Allergy and Intolerance Bailliere Tindall, London 
1987 836-849 

 
20. Sampson HA and Burks AW. Mechanisms of food allergy. Ann Rev Nutr 1996; 16:161-

177 
 
21. Dannaeus A, Inganas M. A follow-up study of children with food allergy. Clinical 

course in relation to serum IgE- and IgG-antibody levels to milk, egg, and fish. Clin 
Allergy 1981; 11:533-539 

 
22. Drasar BS, and Hill MJ. Human intestinal flora. Academic Press, London 1974 
 
23. Mertz HR. New concepts of irritable bowel syndrome.  Current Gastroenterology 

Reports 1999 1:433-440 
 
24. Gue M, Del Rio-Lacheze C, Eutamene H, et al.  Stress induced visceral 

hypersensitivity to rectal distension in rats: Role of CRF and mast cells.  
Neurogastroenterol Motil 1997 9:271-279 


