Allergen Data Collection:
Mango (Mangifera indica)

[contact information]

Abstract

Mangois the sscond most frequently cultivated tropical fruit worldwide. Most popuar varieties of mango
fruits are Tommy Atkins (Souh Africa), Osteen (Span), Eden (Israel), and Ngowe (Kenya). Mangq
together with pistachio andcashew, belongs to the Anacardiae family. All threefoods may cause sevee
anaplylactic reactions. Immediate type oral symptoms are most frequently seen after ingestion d mango
fruits. Besides all ergic reactions to the fruits, sensiti zations to mango pdlen andseeds have been
described. The incidence of mangofruit allergy is appaently highin subjedswith "cdery-mugwort-spice
syndrome” or latexand pdlen dlergy, althoughthis fact has not been establi shed by doule-blind,
placebo-controll ed food challenge (DBPCFC).

Two major mango dlergenswith 30 and 4kDa and a 4ékDa-all ergen (putative ditinase) have been
identified. Crossreactiviti es between mangofruit all ergens and mugwort pallen, birch pdlen, cdery,
carrot, and appe have been described. Further, latexand avocado dl ergens crossreact with mango
allergens.

The present data coll edion reviews detail ed information onthe prevalence and symptoms of mango
allergy aswell as diagnagtic features, sensitization paterns, andthe occurrence of crossreactivitiesin
tabuar form.

(Internet Sympasium on Food Allergens 2001, 3(3):13541)
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Disclaimer

The referencelists of the Allergen Data Coll edions are based mainly on searches of Medline and FSTA (Food Science &
Tedchnology Abstracts) databases up to the related dates of publication. The scientific rigor of the studies listed is variable and
not subjea of critique or evaluation by the authors or the alitor of the Allergen Data Coll edions. The reader should be aware
of considerable problemsin comparing data from different studies (eg. patient cohorts, diagnostic performances, posshle
flawsin all ergen preparations and methodol ogies for all ergen characterization) and is encouraged to review the original

publi cations.

The information provided by the Internet Symposium on Food Allergensis for educational, communication and information
purposes only and is not intended to replace or constitute medical adviceor treatments. Neither the authors nor the elitorial
board of the Internet Symposium on Food Allergensis/are responsible for any use which might be made of the information.

1 Prevalenceof Mango Allergy

It is difficult to do an estimation of prevalence of mango all ergy dueto differences in study populations (latex all ergy, pollen
alergy, food all ergy, fruit alergy, etc.), differencesin dietary habits, geographical areas, or differencesin diagnostic
procedures. Prevalencedata ae based on different diagnostic procedures. Whil e the prevalence of sensiti zation can be
estimated by SPT, RAST, and immunoblat, a clinical relevant sensiti zation (all ergy) is evaluated by convincing history or
food chall enge tests (ideall y by DBPCFC).

1.1 Subjedswith Atopic or Other Diseases

Country / Subjeds Allergy / Senditization References
. clinical symptoms SPT

France, Paris in 89 Smp 4 50
a) 24 petients with latex and poll en allergy 8) mango in 8% an * L et a. 2000

. . 1 .
b) 20 patients with latex all ergy (no pollen allergy) [P) mango in 0% and 200 |=SYEE. <R
) 25 patients with pollen alergy (no latex alergy) |c) mango in 0% and 4%%
France, Pierre Benite

’ 6.7% Andre ¢ al. 1994
60 cases of anaphylaxis (study period 198492) mango ° ndre
Germany mango 18% (RAST)
136latex allergic patients mango 2.9% (self-reported) Brehler et al. 1997
Mexico
71 atopic subjeds with asthma and/or allergic mango pollen 66% (skin test) Vargas Correaet al. 1991
rhinitis (age of 14-40 years)
valtz_erlanc_j, %u”Ch ) . |mango 23% (clinical history) Wiithrich & Hofer 1984
31 matients with "cdery-mugwort-spice syndrome
Switzerland, Zurich mango 0.7% (clinical history, s
402food all ergic adults (study period 197887) diagnostic tests) Wethrich 1993
Switzerland, Zurich mango 0.3% (clinical history, . s
383food all ergic patients (study period 199094) | diagnostic tests) Etesamifar & Withrich 1998
Thailand, Bangkok
100 patients with al ergic rhinitis (age of 10-59 mango pollen 16% (SPT) Pumhirun et al. 1997
years, mean 28 years)
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1.2 Prevalenceof Associated Allergies
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References

Country / Subjeds Senditization / Allergy
RAST Clinical Symptoms
mango 100% 56%
Germany, Hamburg mugwort pollen 1006 1006
9 mango fruit sensitive patients ~ |0irch pollen 8% 100%
cdery 8% 8%
carrot 8% 67%

Paschke d al. 2001a

2 Symptoms of Mango Allerqy

Symptoms & Case Reports

References

Systemic reactions

anaphylaxis (2, 3, 4, 6, 7, 8, 10), callapse (9)

Symptoms of skin and mucous membranes

Gastrointestinal symptoms

Respiratory symptoms

Other symptoms
profuse sweating (5)

angioedema (9), generalized itching and hives (5), swelling of face (5), urticaria (9)

abdominal cramps (5), diarrhea (9, 11, 12), swelling of lips (5, 12), swelli ng of tongue (5),
burning sensation in mouth (5), itching in mouth (10, 11, 12), itching of pharynx (10),
itching in throat (11, 12), nausea (5), vomiting (5, 9), in general / not spedfied (9)

asthma (1), dyspnea (1, 9, 10), hoarseness(1), rhino-conjunctivitis (10)

(1) Kahn 1942

(2) Rubin et al. 1965

(3) Dang & Bell 1967
(4) Midl et al. 1988

(5) Jansen et al. 1992
(6) Armentia et a. 1994
(7) Kivity et al. 1994
(8) Goritsa et al. 1998
(9) Henzgen et al. 1998
(10) Dugue & al. 1999

(11) Paschke @ al. 2001a
(12) Paschke @ al. 2001

Onset of Symptoms
1)

Onset of symptoms within a few minutesto 1 h after ingestion (6 mango all ergic patients)

(1) Henzgen et al. 1998

3 Diagnostic Features of Mango Allergy

Parameters/ Subjeds

Outcome

References

Gender of Patients
52 mango sensitive patients (18to 63
years of age)

52% of patients were male

Paschke d al. 2001b

IgE and Clinical Relevance
4 |atex all ergic patients with sdlf-
reported mango intolerance

Mango spedfic IgE (RAST):
Sensiti vity 0.0%
Spedficity 82%

Brehler et al. 1997

IgE and Clinical Relevance
9 patients with spedfic serum IgE
against mango and birch pollen,

mugwort pollen, cdery, and carrot

5 patients had clinical symptoms after ingestion of

mango; 1 patient showed no symptoms and 3 petients had | Paschke ¢ al. 2001a

never eaten mango

SPT, IgE, Immunablotting
6 mango and mugwort pollen allergic
patients (all female, age of 22-48 years)

All patients were positive in prick-to-prick test with fresh

fruits; spedfic IgE was detedablein only 1 serum by Henzgen et al. 1998

RAST and in 2 sera by SDS-PAGE/immunoblotting
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4 Composition of Mango

4.1 Distribution of Nutrients (fresh fruit)

For other mango products e USDA Nutrient Database

Nutrients. Content per 100 g

Energy 247 KJ (58 kcal)
Water 820 g

Protein 0.6 g

Lipid 05 g
Carbohydrate 12.5 g
Organic acids 0.4 g
Fiber 1.7 g

Minerals 0.5 g

Minerals

Sodium 5 mg
Potassum 190mg
Magnesium 18 mg
Calcium 12mg
Manganese 25 g
Iron 400 g
Copper 120ug
Zinc 20 ug

Phosphorus 13 mg
lodine 2 ug

Vitamins

Carotin 3 mg
Vitamin E 1 mg
Vitamin B1 45ug
Vitamin B2 50ug
Nicotinamide 700 ug
Folic acid 40ug
Vitamin C 40 mg

Carbohydrates
Glucose 850mg
Fructose 2600mg
Sucrose 9000mg

Lipids

Palmitic acid 85mg
Stearic acid 5mg
Oleic acid 85mg
Linolic acid 9mg
Linoleic acid 65mg

Others

Malic acid 75mg
Citric acid 295mg
Oxalic acid 35mg

Tartaric acid 80mg
Salicylic acid 110ug

Reference Deutsche Forschungsangtalt fr Lebensmittelchemie, Garching bei Minchen (ed), Der kleine " Souci-Fachmann-
Kraut" Lebensmitteltabelle fir die Praxis, WVG, Stuttgart 1991

5 Allergens of Mango

Proteins/ Glycoproteins

Allergen Nomenclature

References

40-kDa Allergen [pl 4.6 and 4.8]

Mani 1 *

Paschke d al. 2001b

30-kDaAllergen [pl 4.9]

Mani 2 *

Paschke d al. 2001b

46 kDa Allergen (Putative ditinase)

DiazPerales et al. 1999

Allergens: 15 kDa (double band), and 38 KDa

Goritsaet al. 1998

Allergens: 15, 45, and 94 Da

Henzgen et al. 1998

Allergens: 14, 30, 40, 43, and 67 KDa

Kinder et al. 1999
Paschke d al. 2001a

* proposed name not yet listed in WHO/IUIS All ergen Nomenclature
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5.1 Sensitization to Mango Allergens

Country / Subjeds

References

Germany, Hamburg
52 mango fruit sensiti ve patients

Senditization to

Allergen

67 kDa in 40%
50 kDa in23%
43 KDa in 33%
40 kDa in 88%
30 kba in 88%
25 kDa in 12%
16 kDa in 12%
14 kDa in 15%
(SDS-PAGE / immunobiot)

Paschke d al. 2001b

6 Isolation & Preparation

Extract / Purified Allergens

M ethods

References

Protein extract

Fresh fruit homogenized in acetone (-40°C),
predpitates washed, filtered, lyophyli zed and water
extracted

Paschke d al. 2001b
(described by Mdller et al.
19979)

7 CrossReactivities

CrossReacting Allergens

Subjeds/ Methods

References

Mango: (fruits, vegetables, pollen)
apple, cdery, and birch and mugwort
pollen

Inhibition of IgE binding to 15 kDa mango all ergen
by apple, cdery, and pollen extracts
(immunohlot inhibition, 1 patient)

Henzgen et al. 1998

Mango: (vegetables, pollen)
mugwort pollen, birch pollen, Bet v 1,
cdery, and carrot

EAST inhibition

Inhibition of IgE binding to mango extract by carrot
(maximum inhibition 80%), cdery, birch pollen,
mugwort pollen (all approximately 50-60%), and Bet
v 1 (28%);

IgE binding to cdery, carrot, and mugwort pollen by
mango extract was 83%, 73%, and 58% maximum

inhibiton, respedively

Immunoblot inhibition

Carrot and mugwort poll en extracts inhibited IgE
binding to 40-, 43-, and 67-kDa-all ergens from
mango; cdery and birch pall en extacts additionally
inhibited IgE binding to 14-kDa-all ergen from
mango; Bet v 1 inhibited exclusively the 14-kDa-
alergen;

Mango extract inhibited IgE binding to mugwort
pollen alergens with 60 kDa (Art v 2) and 70 KDa, to
cdery alergenswith 14 and 16 KDa, to carrot
alergenswith 40, 45, 50, and 67 KDa andto Dauc 1
(poded serum form 9 mango sensiti ve patients)

Paschke d al. 2001a
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. . Poded serum from latex- fruit all ergic patients:
Mc?cr;goa(ﬁﬁ kba Iailrergin) .h_(f.runs) Inhibition of IgE- binding to 46-kDa mango all ergen
alv IOI ergen (Prsal, chitinase by Prsa 1 from avocado and by latex extract
classl), latex extract (immunohict inhibiti on)

3 Serafrom birch poll en all ergic patients reactive to
35 kDa dlergen: 79% to 97% inhibition of IgE

DiazPerales et al. 1999

Mango: (palen) binding to mango extract by birch poll en extract, 6%

birch pollen all ergen 35 kDa t093% by 35 kDabirch dllergen, and noinhibition | ahausen etal. 1996
(<15%) by Bet v 1 from birch pollen (EAST
inhibiti on)

a) 4 and b) 5 latex al ergic patients with mango
) sengitivity: @) 100% inhibition of IgE binding to
Il\/lango. (latex mango all ergens by latex extract; b) 9.4-46% Brehler et al. 1997
atex inhibition (mean 31%) of IgE binding to latex extract
by mango all ergens (RAST inhibiti on)

2 patients with pistachio all ergy: significant

Mango Seed: (nuts) inhibition of IgE binding to pistachio extract by
pistachio mango sedd, no significant inhibition by mango pulp
(RAST inhibiti on)

Fernandez et al. 1995

8 Stability of Mango Allergens and Food Processng

Treatment / Ripening Effeds References
Mango (Ripening) No significant differences in all ergenic potencies of

storage of fruits for 5, 12, 21, 35, and | mango fruits of different maturiti es (EAST Paschke d al. 2001b
40 chys after harvesting inhibiti on, immunobl ot inhibiti on)

9 Allergenicity of Different Mango Varieties

Varieties/ Subjeds Differences References

f’AMango.St.r?Eldns N o No significant differences in all ergenic potency

3”_'90 stram; K en7 gowe, Ostean among the 4 mango strains (EAST inhibition, Kinder et al. 1999
and Tommy . tkins; 7 mango immunobl ot inhibiti on)
sensiti ve patients

10Allergen Sources

Reported Adverse Reactions References

Food / Food additives
After ingestion of fresh fruits (1)

(1) see2 Symptoms of Mango Allergy
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