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Abstract

Alcoholic drinks are capable of triggering a wide range of allergic and allergic-like responses, including rhinitis,

itching, facial swelling, headache, cough and asthma. Limited epidemiological data suggests that many

individuals are affected and that sensitivities occur to a variety of drinks, including wine, beer and spirits. In

surveys of asthmatics, over 40% reported the triggering of allergic or allergic-like symptoms following alcoholic

drink consumption and 30 – 35% reported worsening of their asthma. Sensitivity to ethanol itself can play a role

in triggering adverse responses, particularly in Asians, which is due mainly to a reduced capacity to metabolize

acetaldehyde. In Caucasians, specific non-alcohol components are the main cause of sensitivities to alcoholic

drinks. Allergic sensitivities to specific components of beer, spirits and distilled liquors have been described. Wine

is clearly the most commonly reported trigger for adverse responses. Sensitivities to wine appear to be due mainly

to pharmacological intolerances to specific components, such as biogenic amines and the sulphite additives.

Histamine in wine has been associated with the triggering of a wide spectrum of adverse symptoms, including

sneezing, rhinitis, itching, flushing, headache and asthma. The sulphite additives in wine have been associated

with triggering asthmatic responses. Clinical studies have confirmed sensitivities to the sulphites in wine in

limited numbers of individuals, but the extent to which the sulphites contribute to wine sensitivity overall is not

clear. The aetiology of wine-induced asthmatic responses may be complex and may involve several co-factors.

Introduction

Although many of the adverse health effects

associated with alcoholic drink consumption are

well documented,1 – 3 relatively little is known

about allergic and allergic-like responses to these

drinks. Sensitivity to alcohol itself (ethanol) has

been found to play a role in inducing these types

of reactions; however, this appears to be more

common in those of Asian extraction as well as

certain populations such as American Indians,

Eskimos and Mexicans, and is much rarer among

other ethnic groups.4,5 Alcoholic drinks are,

however, extremely complex, consisting of many

hundreds of components in addition to ethanol.

These components play an important role in

determining the flavour and character of these
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drinks6,7 and some of these components have also

been linked with the triggering of adverse

responses. For example, sulphite additives and

histamine have been implicated in sensitivity to

wine, while allergy to grains and yeast have been

suggested as a cause of sensitivity to beer.

Asthmatics seem to be particularly affected by

sensitivities to alcoholic drinks, and in some

asthmatics these reactions may be severe and

even life-threatening.8,9 This review discusses our

current understanding of adverse responses to

alcoholic drinks that fit the broad definition of

being allergic or allergic-like in nature.

Epidemiological studies addressing

sensitivities to alcoholic drinks

Only three epidemiological studies have ad-

dressed alcoholic drink sensitivities specifi-

cally.8,10,11 In the first of these, Ayres & Clark10

surveyed a cohort of 168 asthmatics, consisting

primarily of those attending outpatient chest

clinics at four hospitals in the United Kingdom.

Those surveyed were asked specifically about the

triggering of asthma following consumption of

alcoholic drinks. In this study, 32.1% of patients

reported wheeze associated with alcoholic drink

consumption, with sensitivities to a variety of

drinks being reported. Wine and beer were the

most commonly reported triggers for asthma,

with 30.1% of wine drinkers and 22.6% of beer

drinkers reporting sensitivities. Interestingly, an

improvement in asthma symptoms following

alcoholic drink consumption was also reported

in a subgroup of patients. This effect was mainly

associated with the consumption of spirits, and

was attributed to the ethanol content of these

drinks, as ethanol has been shown to have a

bronchodilatory effect.12,13

A similarly high frequency of alcoholic drink

sensitivity was reported in two recent surveys of

Australian asthmatics in which both allergic and

asthmatic responses to these drinks were ad-

dressed.8,11 In a survey of 150 consecutive

hospital-based patients, 48.0% indicated that

they had previously experienced an allergic,

allergic-like or asthmatic reaction following the

consumption of alcoholic drinks.11 A total of

35.3% of those surveyed indicated that alcoholic

drinks worsened their asthma, with 30.7%

reporting asthmatic responses to wine. In a survey

of 366 asthmatics recruited from a community-

based asthma group, 42.6% of respondents

reported sensitivities to alcoholic drinks, indicat-

ing a diverse range of symptoms including

hayfever, cough, facial swelling, itching, eczema

and headache as well as asthma.8 Asthma was

once again the most commonly reported symp-

tom, with 33.1% reporting the triggering of

asthma following alcoholic drink consumption.

Asthmatic responses to alcoholic drinks were, in

the main, rapid in onset (5 1hour) and of mild to

moderate severity, although many individuals

reported reactions that they considered to be

severe or very severe.

Wine was clearly the most commonly reported

trigger for asthmatic responses in the survey of

community-based asthma patients, with 30.3%

reporting sensitivities to this drink.8 While there

were many individuals specifically sensitive to

either red or white wines, most individuals

reported sensitivities to both, suggesting that a

component present in significant levels in both

these wine types was important in triggering

asthma. More detailed analyses of this cohort

indicated an association between sensitivity to

sulphite additive-containing foods and sensitivity

to wine, implicating the sulphites in wine as

playing an important role in wine-induced

asthma. Although several investigators have

suggested that sulphite additives may be impor-

tant triggers for wine-induced asthma,14 – 16 to

our knowledge this is the only epidemiological

study that has demonstrated an association

between sulphite sensitivity and wine sensitivity.

An association between wine-induced asthma

and aspirin-intolerant asthma was also demon-

strated, suggesting a common underlying me-

chanism for these sensitivities, or a possible role

for salicylates present in wine in wine-induced

asthmatic responses.

Mechanisms of alcoholic drink sensitivities

Sensitivities to ethanol

Ethanol and immune system-mediated effects.

Although it has been suggested that the immu-

nological recognition of ethanol may be respon-

sible for sensitivities to alcoholic drinks in some

individuals, this does not appear to be common.

Due to its size, ethanol is unlikely to act directly

as an allergen by cross-linking IgE molecules on

mast cells, and it has been suggested that this

molecule may conjugate with protein, forming a

hapten, allowing it to be recognized by anti-

body.17 Interestingly, it has also been suggested
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that by-products of ethanol metabolism such as

acetaldehyde and acetic acid are capable of

forming protein adducts which may play a role

in alcoholic drink sensitivities in certain indivi-

duals.18 – 22 The binding of various metabolites of

ethanol to proteins and the formation of im-

munogenic adducts is now implicated as playing

an important role in some of the more recognized

adverse effects associated with chronic alcohol

consumption such as liver disease.23,24

Ethanol does, however, appear to play a more

direct role in modulating immune function. In

particular, ethanol has been shown to have a

number of immunosuppressive effects, including

downregulation of cytokine production,25 sup-

pression of lymphocyte activity,26,27 inhibition of

mast cell degranulation,27 modulation of pros-

taniod production28 – 30 and upregulation of

corticosteroid production.31 These immunosup-

pressive effects, together with the smooth muscle

relaxant properties of ethanol32,33 and the

putative ability of ethanol to increase the thresh-

old of response to asthma triggers,34 may all play

a role in the reported capacity for ethanol to

induce bronchodilation in certain indivi-

duals.10,13 Interestingly, in more recent times,

the consumption of alcohol has also been

associated with an increase in both total and

specific IgE levels, although the mechanism by

which this occurs is unclear.35,36

Intolerances to ethanol. Sensitivities to alcohol

resulting from differences in alcohol metabolism

associated with racial and ethnic origin have been

well described.4 As many as 50% of individuals of

Asian origin appear to be affected.37,38 In these

individuals, symptoms characteristically develop

within 30 minutes of alcohol ingestion and

include increased facial flushing and skin tem-

perature, peripheral vasodilation, elevated heart

rate, nausea, abdominal discomfort and broncho-

constriction.39

Acetaldehyde, an intermediate in the metabo-

lism of alcohol, appears to be the primary

mediator of alcohol-intolerance reactions,37,40,41

with the kinetics of acetaldehyde production in

affected individuals following the time-course of

symptoms,38 and individuals with the highest

levels of serum acetaldehyde experiencing the

most intense intolerance symptoms.37 Acetalde-

hyde has also been shown to play an important

role in the skin responses of Asians to primary

alcohols applied topically.42,43 Importantly, acet-

aldehyde does not seem to induce bronchocon-

striction in healthy subjects, and bronchial

responsiveness to methacholine seems to corre-

late with bronchial responsiveness to acetalde-

hyde in asthmatic subjects, suggesting that non-

specific bronchial hyperreactivity is a necessary

requirement for acetaldehyde-induced broncho-

constriction in asthmatics intolerant to alcohol.44

Individuals intolerant to alcohol appear to have

an impairment in the enzyme that converts

acetaldehyde to acetic acid.39 The reduced

activity of this enzyme, acetaldehyde dehydro-

genase (ALDH), results in these individuals

being unable to metabolize acetaldehyde quickly

and effectively, and hence levels of this toxic

chemical are increased in intolerant individuals.

The mechanism by which acetaldehyde mediates

asthmatic responses is not fully understood, and

may involve a number of different mechanisms.41

Histamine release, however, clearly plays an

important role.44 – 46 In support of this, both

H1- and H2-histamine receptor antagonists have

been shown to be efficacious in blocking alcohol

intolerance symptoms.45 However, it is not clear

whether histamine release occurs as a result of the

binding of acetaldehyde to antibody,18,21 or

whether acetaldehyde is able to induce histamine

release directly.38

Certain medicines can also induce intolerance

to alcohol, through the inhibition of ALDH

activity.47 In fact, the inhibition of ALDH by

disulfiram (Antabuse) has clinical application in

the treatment of alcohol addiction by inducing

the spectrum of unpleasant alcohol-intolerance

symptoms following alcohol consumption.48 The

intolerance to alcohol induced by disulfiram is so

severe that even small amounts of alcohol in other

medications, or the topical application of alcohol,

may lead to serious adverse responses in indivi-

duals taking this medication. Other medications

tend to have far smaller, but still significant,

effects on alcohol metabolism. Oral hypoglycae-

mic agents (notably chlorpropamide and tolbu-

tamide) and various antimicrobial medications

(e.g. chloramphenicol, furazolidine, griseofulvin

and metronidazole) are known to be associated

with adverse responses to alcohol.49

Sensitivities to spirits, distilled liquors and beer

There are only a few reports describing the

sensitivity of individuals to distilled alcoholic

drinks. Sherry and whisky, as well as some other
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liquors, have been shown to be capable of

inducing adverse responses in certain individuals.

These appear to be due to allergic reactions to

specific non-alcohol components of these drinks.

In the study by Breslin et al.,50 an individual

reporting an asthmatic response following the

consumption of whisky was challenged with this

drink, and inhalation of disodium cromoglycate

was found to inhibit this reaction, supporting a

type I allergic mechanism. Intriguingly, there

have been reports of individuals exhibiting

dermatitis associated with the consumption of

gold-containing schnapps, resulting from an

allergic sensitivity to the gold present in this

drink.51 – 53 In all these cases rashes resolved

when ingestion of the offending drink was

discontinued.

There are surprisingly few reports describing

allergic or asthmatic responses to beer, despite

the fact that this drink is perceived to be a

common trigger for asthma in epidemiological

studies.8,10 Nevertheless, sensitivity to particular

cereal components of beer, such as barley and

malt, have been described and, as is the case

with distilled alcoholic drinks, these sensitivities

appear in the main to be attributable to IgE-

mediated reactions.54,55 It has been shown that

brewer’s yeast is a potent allergen, and conse-

quently it has been suggested that there may be

a role for yeast allergy in beer sensitivity.

However, whether significant levels of yeast

allergen are present in beer and other alcoholic

drinks or whether individuals react to the low

levels present in these drinks is unclear at

present.20,56,57

Sensitivities to wine

Wine is clearly the most commonly reported

alcoholic drink trigger for allergic and allergic-

like sensitivities.8,10,11 Clinical and epidemiolo-

gical data suggest that there are likely to be a

number of different mechanisms underlying

wine sensitivity.8,16 However, our understanding

of the various mechanisms that may be in-

volved, and the relative importance of these, is

limited. Immunological mechanisms seem only

to play a minor role in sensitivities to wine,

with only a few reports describing putative

anaphylactic reactions.9,58,59 In the main, sensi-

tivities to wine appear to be due to pharmaco-

logical intolerances to specific components of

these drinks.

Salicylates and sensitivity to wine. Despite the

epidemiological evidence to suggest that there is a

link between sensitivities to aspirin (acetylsalicylic

acid) and wine,8 whether individuals sensitive to

aspirin also react to other non-acetylated forms of

salicylate or react to natural salicylates in foods is

controversial.60 Limited data suggest that some

individuals with asthma or urticaria may be

sufficiently sensitive to salicylates that they react

to the low levels present in certain foods

(including wines), and that these individuals

may benefit greatly from the avoidance of

salicylate-containing foods.61 – 64 However, both

the actual levels of salicylates in foods and the

biological relevance of these levels are dis-

puted.65 – 67 To date, there is no direct evidence

for a role of salicylates in sensitivities to wine.

Biogenic amines and sensitivity to wine. Biogenic

amines are found in a variety of foods, including

wine.68,69 Although the chemistry of biogenic

amine formation in wine is not fully understood,

it is believed malolactic fermentation by lactic

acid bacteria are the source of these chemicals.70

Red wine generally contains much higher levels of

biogenic amines than white wine, which is

thought to be due to the greater importance of

malolactic fermentation in red wine manufac-

ture.70 The levels of biogenic amines, however,

vary greatly from one wine to the next, probably

due to differences in wine-making techniques and

differences in the characteristics of the grape

varieties used to make wine.70,71

Biogenic amines have been suggested as

possible triggers for a variety of adverse responses

to wine,15,72,73 with a number of different amines

having been found to be present in significant

levels in these drinks.71,74 Although possible roles

for several of these biogenic amines in sensitivities

to wine have been suggested, histamine and

tyramine have been implicated most often.72,73,75

Both tyramine and histamine in red wine

have been suggested as playing an important

role in triggering headache, particularly

migraines.73,75 – 77 Tyramine in red wine has been

associated specifically with the triggering of

headaches in subjects being treated with mon-

amine oxidase (MAO) inhibitors, and interest-

ingly red wine itself may be able to inhibit

MAO.75

Histamine is a potent mediator of the allergic

response, and following ingestion has been shown

to induce a wide range of allergic symptoms in
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susceptible individuals, including flushing, sneez-

ing, itch, rhinitis, headache and shortness of

breath.78 Histamine has consequently been sug-

gested as playing an important role in allergic-like

and asthmatic sensitivities to wine. The exact role

of histamine in these reactions, however, remains

unclear. In some studies an important role for

histamine has been strongly suggested.72,79 This

is supported by the elimination of allergic

symptoms in individuals after pretreatment with

antihistamines72 and following adherance to

histamine-free diets.76,80 In contrast, some stu-

dies have suggested that sensitivity to histamine

does not play an important role in adverse

responses to wine, and that other mechanisms

are important.15,81

One hypothesis that has been proposed to

explain sensitivities to histamine suggests that it is

due to the reduced activity of the enzyme diamine

oxidase (DAO), which results in a reduced

capacity to metabolize histamine. This is sup-

ported by increased basal levels of histamine, and

increased post-wine challenge levels of histamine

in wine intolerant individuals compared with

controls.72 The extent to which intolerance to

histamine plays a role in wine-induced asthma,

however, remains uncertain. Certain foods that

are reported to contain higher levels of histamine

than red wine have not been as commonly

associated with adverse reactions.81 Conse-

quently, it has been suggested that there may be

other components in wine that play an important

role in wine intolerance reactions, and that these

components either induce the release of hista-

mine directly, or interfere with histamine meta-

bolism.81 Interestingly, polyphenolic compounds,

which are found in abundance in red wine,82 have

been shown to inhibit the release of hista-

mine.83,84

Sulphite additives and sensitivity to wine. Sulphite

additives play an integral role in the wine-making

process. These additives are used to sterilize

barrels or tanks before fermentation takes place

and are added to the grape must and wine at

various stages during production to control the

growth of undesired species of yeast and bacteria

that cause spoilage. Sulphites are also present in

the final bottled wine and by preventing oxidation

help to maintain the desirable sensory character-

istics of wine during its production, transport and

marketing.85 Importantly, the sulphite additives

have been associated with the triggering of

asthmatic responses in certain individuals.86,87 It

is generally estimated that somewhere between

5 – 10% of asthmatics are sensitive to the inges-

tion of sulphites.88,89 However, sensitivity to the

sulphites appears to be heightened when indivi-

duals are exposed to solutions of sulphite, and

this is accentuated even further when these

solutions are acidic in nature.90 – 92 For these

reasons, sulphites have been implicated as major

culprits in triggering wine-induced asthmatic

responses, although studies addressing this issue

have been inconclusive.

The sulphite additives have been clearly shown

to play a role in asthmatic responses to wine in

certain individuals.15,16 Interestingly, however, in

many individuals who provide strong histories

suggesting sensitivity to wine, and more specifi-

cally to the sulphites in wine, reactivity to these

additives has not been demonstrated when

controlled challenges have been conducted.16

One possible explanation for this is that other

factors may play a role in wine sensitivity, and

that asthmatics may be more sensitive to wine at

times when their asthma is unstable. Similarly, it

is possible that cigarette smoke or other airway

irritants and triggers may potentiate sensitivities

to wine, or that wine consumption may in fact

potentiate sensitivity to these exogenous factors.

In support of this, there are anecdotal reports of

asthma patients with pollen allergy who report

sensitivity to red wine during the pollen season,

but not at other times of the year when,

presumably, their asthma is more stable.15 In

one study, an individual who was able to tolerate

low-sulphite wine in a challenge test when asthma

symptoms were well controlled was found to be

sensitive to this identical wine on a second

occasion when baseline asthma symptoms had

worsened.16 In a separate phase of this same

study, when three asthma patients were chal-

lenged in a clinical setting with the identical

brand and vintage of wine to which they had

reported a history of asthmatic reactions, no

positive responses were observed. The fact that

these asthmatics were challenged at a time when

their asthma was very stable, and in an environ-

ment free of any possible co-factors, may have

resulted in an increased tolerance to these self-

selected wines.

Despite uncertainty as to the extent to which

the sulphite additives are involved in wine-

induced asthma, individuals who are clearly

sensitive to the sulphites in wine have been shown

Allergic and asthmatic reactions to alcoholic drinks 7



to respond rapidly when sulphite-containing wine

is consumed.93 In mild to moderate responders,

this fast onset of response is generally accom-

panied by a relatively quick resolution of symp-

toms after 15 – 60 minutes in the absence of

therapy. Treatment with b2-adrenoceptor ago-

nists appears to be efficacious in resolving asthma

symptoms and normalizing lung function in those

asthmatics with more severe responses. Interest-

ingly, exquisitely sensitive asthmatics challenged

with sulphited white wine were found to be able

to tolerate wine containing up to 150 p.p.m. of

sulphite when challenged in a clinical setting,

despite reporting histories suggesting that during

natural exposures they were sensitive to wine

containing much lower levels of sulphite. Once

again, the controlled nature of the challenge

environment may have resulted in an increased

tolerance to sulphite containing wines in these

individuals. In contrast, in studies of red wine-

sensitive individuals, wine containing as little as

50 – 55 mg/l of sulphite has been demonstrated to

induce an asthmatic response when consumed in

a clinical setting.15 This raises the question as to

whether other components in red wine may

potentiate sensitivities to the sulphite additives

in these drinks.

Conclusions

Both epidemiological and clinical studies suggest

that alcoholic drinks are important triggers for

allergic and allergic-like responses. Despite this,

our understanding of these sensitivities is limited.

None of the previous surveys addressing this issue

can be considered to provide true estimates of the

overall prevalence of sensitivities to alcoholic

drinks, since they have been conducted solely in

asthmatics, and furthermore, in populations of

asthmatics that would be expected to be biased

towards those with more severe disease. Conse-

quently, there is clearly a need to assess these

sensitivities in a randomly selected population to

better understand the extent of this problem.

Despite this, the fact that so many individuals

have reported sensitivities in the surveys con-

ducted, and that many of these individuals have

reported sensitivities which are severe, suggests

that sensitivity to alcoholic drinks should not be

ignored. There is clearly a need for both health

professionals and patients to be aware that this is

another possible adverse health outcome follow-

ing the consumption of alcoholic drinks. This is

particularly so for asthmatics, and particularly

pertinent for wine sensitivity, which appears to

affect many individuals.

The mechanisms underlying sensitivities to

alcoholic drinks are not fully understood. While

classical allergic responses play a role in some

individuals, sensitivities to alcoholic drinks for the

most part do not appear to be immune-mediated,

but are more frequently pharmacological intoler-

ances to specific chemicals in these drinks.

Intolerance certainly plays an important role in

sensitivity to ethanol itself, which affects many

individuals of Asian extraction, and is due to a

reduced capacity to metabolize acetaldehyde.

Similarly, although our understanding of wine

sensitivities is limited, these responses also appear

to be due predominantly to intolerances to

specific components in wine. Intolerance to

biogenic amines in wine, such as histamine,

may play a role in triggering a wide range of

adverse symptoms and sensitivity to the sulphite

additives also clearly plays an important role in

asthmatic responses to wine. However, the

aetiology of wine sensitivities appears to be

complex, and a number of contributing factors

such as unstable asthma and the presence of other

irritants or triggers in the environment may all

play a role in determining whether an individual

will react to wine. Clearly there is a need for more

research to be completed if we are to better

understand sensitivities to alcoholic drinks.

Acknowledgements

The authors wish to thank Dr Neil Misso for his

assistance with the preparation of this manu-

script.

References
1. Klatsky AL. The cardiovascular effects of alcohol.

Alcohol Alcohol 1987;Suppl:117 – 24.
2. Robinson J. The demon drink. London: Mandarin

Paperbacks, 1989.
3. Klatsky AL. Alcohol, coronary disease, and hyper-

tension. Annu Rev Med 1996;47:149 – 60.
4. Wolf P. Ethnic differences in alcohol sensitivity.

Science 1972;125:449 – 51.
5. Ewing J, Rouse BA, Pellizzari ED. Alcohol sensi-

tivity and ethnic background. Am J Psychiatry
1974;131:206 – 10.

6. Murphree HB, Greenberg LA, Carroll RB. Neu-
ropharmacological effects of substances other than
ethanol in alcoholic beverages. Fed Proc
1967;26:1468 – 73.

8 Hassan Vally & Philip J. Thompson



7. Zuskin E, Mustajbegovic J, Schachter E, Kern J,
Pavicic D. Respiratory function in vineyard work-
ers. Am J Ind Med 1997;31:250 – 5.

8. Vally H, de Klerk N, Thompson P. Alcoholic
drinks: Important triggers for asthma. J Allergy Clin
Immunol 2000;105:462 – 7.

9. Tsevat J, Gross GN, Dowling GP. Fatal asthma
after ingestion of sulphite-containing wine [letter].
Ann Intern Med 1987;107:263.

10. Ayres JG, Clark TJH. Alcoholic drinks and asthma:
a survey. Br J Dis Chest 1983;77:370 – 5.

11. Vally H. The prevalence, characteristics and
mechanisms of alcoholic drink-induced asthmatic
responses [PhD]. Perth: University of Western
Australia, 2000.

12. Ayres J, Ancic P, Clark T. Airways responses to oral
ethanol in normal subjects and in patients with
asthma. J Roy Soc Med 1982;75:699 – 704.

13. Ayres J, Clark TJH. Intravenous ethanol can
provide bronchodilation in asthma. Clin Sci
1983;64:555 – 7.

14. Halpern GM, Gershwin E, Ough C, Fletcher MP,
Nagy SM. The effect of white wine upon pulmon-
ary function of asthmatic subjects. Ann Allergy
1985;55:686 – 90.

15. Dahl R, Henriksen J, Harving H. Red wine asthma:
a controlled challenge study. J Allergy Clin
Immunol 1986;78:1126 – 9.

16. Vally H, Carr A, El-Saleh J, Thompson P. Wine-
induced asthma: a placebo controlled assessment of
its pathogenesis. J Allergy Clin Immunol
1999;103:41 – 6.

17. Hicks R. Ethanol, a possible allergen. Ann Allergy
1968;26:641 – 3.

18. Israel Y, MacDonald A, Niemela O, et al.
Hypersensitivity to acetaldehyde-protein adducts.
Mol Pharmacol 1992;42:711 – 17.

19. Przybilla B, Ring J. Anaphylaxis to ethanol and
sensitization to acetic acid. Lancet 1983;i:483.

20. Karvonen J, Hannuksela M. Urticaria from alco-
holic beverages. Acta Allergol 1976;31:167 – 70.

21. Sticherling M, Brasch J, Bruning H, Christophers
E. Urticarial and anaphylactoid reactions following
ethanol intake. Br J Dermatol 1995;132:464 – 7.

22. Boehncke W, Gall H. Ethanol metabolite acetic
acid as a causative agent for type-I hypersensitivity-
like reactions to alcoholic beverages. Clin Exp
Allergy 1996;26:1089 – 91.

23. Israel Y. Antibodies against ethanol-derived protein
adducts: pathogenic implications. Gastroenterology
1997;113:353 – 5.

24. Albano E. Free radical mechanisms in immune
reactions associated with alcoholic liver disease.
Free Radic Biol Med 2002;32:110 – 14.

25. Xie J, Kolls J, Bagby G, Greenberg SS. Indepen-
dent suppression of nitric oxide and TNF alpha in
the lung of conscious rats by ethanol. Faseb J
1995;9:253 – 61.

26. Jayasinghe R, Gianutsos G, Hubbard AK. Ethanol-
induced suppression of cell-mediated immunity in
the mouse. Alcohol Clin Exp Res 1992;16:331 – 5.

27. Roselle GA, Mendenhall CL. Ethanol-induced
alterations in lymphocyte function in the guinea
pig. Alcohol Clin Exp Res 1984;8:62 – 7.

28. Collier HO, McDonald-Gibson WJ, Saeed SA.
Stimulation of prostaglandin biosynthesis by cap-
saicin, ethanol, and tyramine [letter]. Lancet
1975;1:702.

29. Collier H, McDonald WJ, Saeed SA. Stimulation
of prostaglandin biosynthesis by drugs: effects in
vitro of some drugs affecting gut function. Br J
Pharmacol 1976;58:193 – 9.

30. Manku MS, Oka M, Horrobin DF. Differential
regulation of the formation of prostaglandins and
related substances from arachidonic acid and from
dihomogammalinolenic acid. I. Effects of ethanol.
Prostaglandins Med 1979;3:119 – 28.

31. McIntyre IM, Oxenkrug GF. Chronic alcohol
administration increases corticosterone resistance
to suppression by dexamethasone. Biol Psychiat
1984;19:1725 – 9.

32. Zlatnik FJ, Fuchs F. A controlled study of ethanol
in threatened premature labor. Am J Obstet
Gynecol 1972;112:610 – 12.

33. Sims CD, Chamberlain GV, Boyd IE, Lewis PJ. A
comparison of salbutamol and ethanol in the
treatment of preterm labour. Br J Obstet Gynaecol
1978;85:761 – 6.

34. Cuddy R, Li G. The role of alcohol in asthma: a
review of clinical and experimental studies. Am J
Emerg Med 2001;19:501 – 3.

35. Linneberg A, Nielsen NH, Madsen F, Frolund L,
Dirksen A, Jorgensen T. Factors related to allergic
sensitization to aeroallergens in a cross-sectional
study in adults: the Copenhagen Allergy Study.
Clin Exp Allergy 2001;31:1409 – 17.

36. Gonzalez-Quintela A, Vidal C, Gude F. Alcohol-
induced alterations in serum immunoglobulin e
(IgE) levels in human subjects. Front Biosci
2002;7:e234 – 44.

37. Zeiner AR, Paredes A, Christensen HD. The role
of acetaldehyde in mediating reactivity to an acute
dose of ethanol among different racial groups.
Alcohol Clin Exp Res 1979;3:11 – 18.

38. Shimoda T, Kohno S, Takao A, et al. Investigation
of the mechanism of alcohol-induced bronchial
asthma. J Allergy Clin Immunol 1996;97:74 – 84.

39. Agarwal DP, Harada S, Goedde HW. Racial
differences in biological sensitivity to ethanol: the
role of alcohol dehydrogenase and aldehyde dehy-
drogenase isozymes. Alcohol Clin Exp Res
1981;5:12 – 16.

40. Mizoi Y, Ijiri I, Tatsuno Y, et al. Relationship
between facial flushing and blood acetaldehyde
levels after alcohol intake. Pharm Biochem Behav
1979;10:303 – 11.

41. Eriksson CJ. The role of acetaldehyde in the actions
of alcohol (update 2000). Alcohol Clin Exp Res
2001;25:15S – 32.

42. Wilkin JK. 4-Methylpyrazole and the cutaneous
vascular sensitivity to alcohol in Orientals. J Invest
Dermatol 1988;91:117 – 19.

43. Takeshita T, Yang X, Morimoto K. Association of
the ADH2 genotypes with skin responses after
ethanol exposure in Japanese male university
students. Alcohol Clin Exp Res 2001;25:1264 – 9.

Allergic and asthmatic reactions to alcoholic drinks 9



44. Myou S, Fujimura M, Nishi K, Matsuda M, Ohka
T, Matsuda T. Potentiating effect of inhaled
acetaldehyde on bronchial responsiveness to
methacholine in asthmatic subjects. Thorax
1994;49:644 – 8.

45. Miller NS, Goodwin DW, Jones FC, et al.
Histamine receptor antagonism of intolerance to
alcohol in the Oriental population. J Nerv Ment Dis
1987;175:661 – 7.

46. Myou S, Fujimura M, Bando T, Saito M, Matsuda
T. Aerosolized acetaldehyde, but not ethanol,
induces histamine-mediated bronchoconstriction
in guinea-pigs. Clin Exp Allergy 1994;24:140 – 3.

47. Vasiliou V, Malamas M, Marselos M. The mechan-
ism of alcohol intolerance produced by various
therapeutic agents. Acta Pharmacol Toxicol (Co-
penh) 1986;58:305 – 10.

48. Lieber CS. Interaction of ethanol with drugs and
vitamin therapy. Ration Drug Ther 1985;19:1 – 7.

49. Saunders J. Drugs and alcohol. Their interactions
and how to avoid them. Curr Ther (Seaforth)
1986:31 – 53.

50. Breslin ABX, Hendrick DJ, Pepys J. Effect of
disodium cromoglycate on asthmatic reactions to
alcoholic beverages. Clin Allergy 1973;3:71 – 82.

51. Russell MA, King LE, Jr, Boyd AS. Lichen planus
after consumption of a gold-containing liquor. N
Engl J Med 1996;334:603.

52. Russell MA, Langley M, Truett AP, III, King LE,
Jr, Boyd AS. Lichenoid dermatitis after consump-
tion of gold-containing liquor. J Am Acad Derma-
tol 1997;36:841 – 4.

53. Guenthner T, Stork CM, Cantor RM. Gold-
schlager allergy in a gold allergic patient. Vet
Hum Toxicol 1999;41:246.

54. Vidal C, Gonzalez-Quintela A. Food-induced and
occupational asthma due to barley flour. Ann
Allergy 1995;75:121 – 4.

55. Van Ketel W. Immediate type allergy to malt in
beer. Contact Derm 1980;6:297 – 8.

56. Kortekangas-Savolainen O, Lammintausta K, Ka-
limo K. Skin prick test reactions to brewer’s yeast
(Saccharomyces cerevisiae) in adult atopic dermatitis
patients. Allergy 1993;48:147 – 50.

57. Kortekangas-Savolainen O, Savolaonen J, Lantto
R, Kalimo K. Immediate hypersensitivity to bakery,
brewery and wine products in yeast-sensitive atopic
dermatitis patients. Clin Exp Allergy 1994;24:836 –
42.

58. Clayton DE, Busse W. Anaphylaxis to wine. Clin
Allergy 1980;10:341 – 3.

59. Garcia-Robaina JC, de la Torre-Morin F, Sanchez-
Machin I, Sanchez-Monge R, Barber D, Lombar-
dero M. Anaphylaxis induced by exercise and wine.
Allergy 2001;56:357 – 8.

60. Perry CA, Dwyer J, Gelfand JA, Couris RR,
McCloskey WM. Health effects of salicylates in
foods and drugs. Nutrition Revs 1996;54:225 – 40.

61. Shelley W. Birch pollen and aspirin psoriasis.
JAMA 1964;189:985 – 8.

62. Speer F. Allergy to methyl salicylate. Ann Allergy
1979;43:36 – 7.

63. Spurlock BW, Dailey TM. Shortness of (fresh)
breath—toothpaste-induced bronchospasm [letter].
N Engl J Med 1990;323:1845 – 6.

64. Subiza J, Subiza JL, Valdivieso R, et al. Toothpaste
flavor-induced asthma. J Allergy Clin Immunol
1992;90:1004 – 6.

65. Swain AR, Dutton SP, Truswell AS. Salicylates in
foods. J Am Diet Assoc 1985;85:950 – 60.

66. Venema D, Hollman P, Janssen K, Katan M.
Determination of acetylsalicylic acid and salicylic
acid in foods, using HPLC with fluorescence
detection. J Agric Food Chem 1996;44:1762 – 7.

67. Janssen PL, Katan MB, van Staveren WA, Hollman
PC, Venema DP. Acetylsalicylate and salicylates in
foods. Cancer Lett 1997;114:163 – 4.

68. Maga JA. Amines in foods. CRC Crit Rev Food Sci
Nutr 1978;10:373 – 403.

69. Bodmer S, Imark C, Kneubuhl M. Biogenic amines
in foods: histamine and food processing. Inflamm
Res 1999;48:296 – 300.

70. Vidal-Carou MC, Ambatlle-Espunyes A, Ulla-Ulla
MC, Marine-Font A. Histamine and tyramine in
Spanish wines: their formation during the wine
making process. Am J Enol Vitic 1990;41:160 – 7.

71. Zee J, Simard R, Lheureux L, Tremblay J. Biogenic
amines in wines. Am J Enol Vitic 1983;34:6 – 9.

72. Wantke F, Hemmer W, Haglmuller T, Gotz M,
Jarisch R. The red wine provocation test: intoler-
ance to histamine as a model for food intolerance.
Allergy Proc 1994;15:27 – 32.

73. Jarisch R, Wantke F. Wine and headache. Int Arch
Allergy Immunol 1996;110:7 – 12.

74. Romero R, Sanchez-Vinas M, Gazquez D, Bagur
MG. Characterization of selected Spanish table
wine samples according to their biogenic amine
content from liquid chromatographic determina-
tion. J Agric Food Chem 2002;50:4713 – 17.

75. Sandler M, Li NY, Jarrett N, Glover V. Dietary
migraine: recent progress in the red (and white)
wine story. Cephalalgia 1995;15:101 – 3.

76. Wantke F, Gotz M, Jarisch R. Histamine-free diet:
treatment of choice for histamine-induced food
intolerance and supporting treatment for chronic
headaches. Clin Exp Allergy 1993;23:982 – 5.

77. Peatfield RC. Relationships between food, wine,
and beer-precipitated migrainous headaches. Head-
ache 1995;35:355 – 7.

78. Malone MH, Metcalfe DD. Histamine in foods: its
possible role in non-allergic adverse reactions to
ingestants. N Engl Reg Allergy Proc 1986;7:241 –
5.

79. Wantke F, Hemmer W, Haglmiiller T, Gotz M,
Jarisch R. Histamine in wine. Int Arch Allergy
Immunol 1996;110:397 – 400.

80. Jarisch R, Wantke F, Gotz M. Histamine free diet
in atopics [abstract]. J Allergy Clin Immunol
1993;91:152.

81. Kanny G, Gerbaux V, Olszewski A, et al. No
correlation between wine intolerance and histamine
content of wine. J Allergy Clin Immunol
2001;107:375 – 8.

10 Hassan Vally & Philip J. Thompson



82. Soleas G, Diamandis E, Goldberg D. Wine as a
biological fluid: history, production, and role in
disease prevention. J Clin Lab Anal 1997;11:287 –
313.

83. Kanda T, Akiyama H, Yanagida A, et al. Inhibitory
effects of apple polyphenol on induced histamine
release from RBL-2H3 cells and rat mast cells.
Biosci Biotechnol Biochem 1998;62:1284 – 9.

84. Chen S, Gong J, Liu F, Mohammed U. Naturally
occurring polyphenolic antioxidants modulate IgE-
mediated mast cell activation. Immunology
2000;100:471 – 80.

85. Fleet GH. Wine microbiology and biotechnology.
Switzerland: Harwood Academic Publishers, 1993.

86. Kochen J. Sulfur dioxide, a respiratory tract irritant,
even if ingested. Pediatrics 1973;52:145 – 6.

87. Prenner BM, Stevens JJ. Anaphylaxis after inges-
tion of sodium bisulphite. Ann Allergy
1976;37:180 – 2.

88. Stevenson DD, Simon RA. Sulphites and asthma. J
Allergy Clin Immunol 1984;74:469 – 72.

89. Bush RK, Zoratti E, Taylor SL. Diagnosis of
sulphite and aspirin sensitivity. Clin Rev Allergy
1990;8:159 – 78.

90. Gunnison AF, Jacobsen DW. Sulphite hypersensi-
tivity. A critical review. CRC Crit Rev Toxicol
1987;17:185 – 214.

91. Bush RK, Taylor SL, Busse MD. A critical
evaluation of clinical trials in reactions to sulphites.
J Allergy Clin Immunol 1986;78:191 – 202.

92. Peroni DG, Boner AL. Sulphite sensitivity. Clin
Exp Allergy 1995;25:680 – 1.

93. Vally H, Thompson PJ. The role of the sulphite
additives in wine-induced asthma: single-dose and
cumulative-dose studies. Thorax 2001;56:763 – 9.

Allergic and asthmatic reactions to alcoholic drinks 11


