
Allergy Matters�ACW

NZO December 6, 2007

Food allergy and gut functioning

Harry Wichers
Agrotechnology and Food Sciences Group-FCH

Animal Sciences Group-CBI

Allergy Consortium Wageningen

Allergy Matters�ACW



Allergy Matters�ACW

NZO December 6, 2007

Overview

• Allergies and their consequences

• Food allergies, legislation and labelling

• Cow’s milk allergy

• Conclusions



Allergy Matters�ACW

NZO December 6, 2007

Overview

• Allergies and their consequences

• Food allergies, legislation and labelling

• Cow’s milk allergy

• Conclusions



Allergy Matters�ACW

NZO December 6, 2007

What is an allergy-and what is not?

Adverse reaction to food

Non-toxic
Toxic:

Salmonella, etc.

Intolerance:
lactase-deficiency, strawberry, additives

Allergic

IgE-mediated
Food allergy

Direct effect on T-cell
Coeliac disease
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Gut immunity
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Mechanism of allergic reactions

allergen IgEAPC Th0�cell

Th2�respons

Mast cell

histamine

Anti�histaminics
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allergy = heritability x environment

Genetic predisposition
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allergy = heritability x environment

food: faster market introductions
less processing
more resistant crops
complex food products

What is an allergy-and what is not?

Allergic sensitisation: 19 % (1991)       27 % (1995) 
Asthma: 4 % (1973)         9 % (1988)
Eczema: 5 % (1973)       16 % (1988)
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Netherlands:
1983       1994:
+4x asthma
increase (2%)

EU enlargement: 
EU15: 373 M        
CEEC10: 104 M

Allergic sensitisation: 19 % (1991)       27 % (1995) 
Asthma: 4 % (1973)         9 % (1988)
Eczema: 5 % (1973)       16 % (1988)

Increase in allergy?



Allergy Matters�ACW

NZO December 6, 2007

What is an allergy)and what is not?

Allergic march
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What is an allergy)and what is not?

• An allergy is an adverse reaction to food, in which the 
immune system is involved
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What is an allergy)and what is not?
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Socio)economic costs of allergic diseases
Direct costs
Hospital care

Inpatient care
Emergency services
Outpatient services

Physician services
Laboratory diagnostic services
Medications

Indirect costs
School days lost
Work days lost
Caregiver costs
Allergen�avoidance costs
Early mortality loss

+

EU�15,
price level 1997

+

+

€ 10.4 billion

€ 29.3 billion

€ 18.9 billion

Source: UCB)European Allergy White Paper

Price level 2007 and 

EU-27:

> € 50 billio
n!!
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Allergy is more than immunology

Biogenic factors

infections, allergens

Anthropogenic factors

stress, food

Individual

Atopy

family history

Biology of  effector organs
immune system

Allergy develops at the interface 
between host and environment

Environment

Allergy is (more and more) an environmental disease
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3% 8%
10%

20%

29%

30%

peanut
cow's

milk

soya

 wheat

shellfish
egg

/tree nuts

fish
+

Big)8: the most important food allergies
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Buckwheat

Egg
Milk
Peanut
Cereals containing gluten

Tree nuts

Crustaceans
Fish
Soybean

Sesame seed
Sulphites

Celery
Mustard

Mollusks
Lupin

European Union

Canada
Australia
New Zealand

USA

Japan & South Korea

Adapted from Van Hengel, Anal Bioanal Chem 389: 111, 2007

Labelling directives

Labelling Directive 2003/89/EG

FALCPA
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Structural basis of allergenicity allergens

epitopes

allergens usually proteins

What causes the allergic reaction?

epitopes “active” elements on the allergens

linear epitope

conformational
epitope

respiratory
allergens

food allergens
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Casein (majority of protein)
α, β, κ and γ (Bos d8)

Whey-proteins
α-lactalbumin
β-lactoglobulin (Bos d4 and d5)

Allergy
Often and mostly with children
Usually outgrowth after 1-2 jaar
Prevalence: 5% 
50% in VA+ children

Allergens in cow’s milk
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αααα

Allergens in cow’s milk: epitopes
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Hydrophobicity map of α)Lactalbumin

From Maynard et al., Int Arch Allergy Immunol, 1997, 1 13, 478 and Food Agric Immunol, 1999, 11 , 179
Courtesy Jean-Michel Wal, INRA

Allergens in cow’s milk: neo)epitopes
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Allergens in cow’s milk: proteolysis
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Allergies: pre) and probiotics
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Immunomodulation “Technology”

Allergies: immunomodulation
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Sicherer, JACI 108: 885 (2001)

Allergens in cow’s milk: cross)reactions
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Major allergen families

Classification using Pfam database:

Plants: Pfam 7.3, contains 3849 families;

only 20 fam’s contain allergens;

69% of allergens in 4 fam’s:

Cupins, LTP/2S�albumins, PR�10, profilins

Animal: Pfam 21.0, contains 8957 fam’s;

majority of allergens in 3 fam’s:

Tropomyosins, EF�hand parvalbumins, caseins

Prolamin
Superfamily

2S albumins

Brazil nut

castor bean
mustard
sunflower

α)amylase/trypsin
inhibitors

rice
wheat

Others

Thiol proteinases

Cupins

Soya bean KI
peanut lectin
cereal peroxidases

kiwi fruit
soya bean
papaya

7S globulins

soya bean

peanut

11S globulins

soya bean

peanut

Pollen�related

Profilins
fruit
vegetables
nuts

Bet v 1 (PR10)

PR proteins
LTP (PR14)

Peach
sunflower

β)glucanase (PR2)
chitinases(PR 3 and 4)
thaumatin)related (PRS)

fruits
vegetables
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Prolamin
Superfamily

2S albumins

Brazil nut

castor bean
mustard
sunflower

α)amylase/trypsin
inhibitors

rice
wheat

Others

Thiol proteinases

Cupins

Soya bean KI
peanut lectin
cereal peroxidases

kiwi fruit
soya bean
papaya

7S globulins

soya bean

peanut

11S globulins

soya bean

peanut

Pollen�related

Profilins
fruit
vegetables
nuts

Bet v 1 (PR10)

PR proteins
LTP (PR14)

Peach
sunflower

β)glucanase (PR2)
chitinases(PR 3 and 4)
thaumatin)related (PRS)

fruits
vegetables

From:
Mills et al. JACI 115: 163 (2005)
Jenkins et al. JACI e-pub, 2007
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Koppelman et al. Lancet 354 2136 (1999)

Risk factors
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Product recalls



Allergy Matters�ACW

NZO December 6, 2007

Product recalls
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Risk factors

• Proper labelling

• X�contamination

• Hidden allergens

Courtesy Clare Mills, IFR)Norwich
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Conclusions

• Allergenicity of food is the resultant of many factors:
individual predisposition, exposure, life style, food matrix and

processing

• Zero-risk does not exist

• HACCP offers better perspective than end-product 
control

• Labelling legislation should be based on threshold 
dosage and exposure data

• Options to reduce allergenicity of dairy products are 
very limited; strong impact on product characteristics

• Immunomodulation?
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Allergy prevention:

Strategies for

•prevention
•symptom reduction
•management of an allergy

Thanks for your attention!

Allergy Consortium Wageningen

www.allergymatters.org
www.allergie.wur.nl


