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Abstract

|gE-mediated adverse reactionsto fish are a problem frequently encountered in fish processng
communities. The adfish inhalits the North, Baltic and White Sea, andthe Northern Atlantic and
Pacific. It isused asa fresh, salted, dried or morerecently asa processed foodingredient of e.g. surimi.
Althoughfood processng such as cooking andcanning could ater the all ergenic potency of codfish
allergens, one shoud be aware of the retained significant all ergenicity of these products. Fish andits
products always shoud be dedared acocordingto alist of the Codex Alimentarius Comnisson on
mandaory labelling o prepackaged foods.

Fish alergy iscomnonin food dlergic children (> 1 year of age) andyoung adits. Moreover, fishis
considered animportant food dlergen in aduts. Althoughthe exact prevalenceis unknoan, the
frequency of all ergy to codfish is estimated to be below 0.5% in the general popuation and aboti5-10%
infood dlergic individuds from different studies. Reactions, usually immediate type, may occur after
ingestion, skin contact, or even after inhding fish vapou. Skin symptoms, such as urticaria or ango-
edema, are observed the most, foll owed by respiratory and gastrointestinal complaints. In sevee @ases
cardiovasculatory symptoms, including anaplylactic shock, may occur.

Codfish amourts as small as a few milli grams can elucidate all ergic reactions.

SPT andRAST are reliable toadlsin the diagnasis of codfish dlergy.

Morethan 15 dfferent all ergens have been identified in codfish. The major allergen Gad c 1 (Allergen
M) belongs to the Ca2+-binding pavalbumins andwas the first food dl ergen characterized by its IgE-
binding epitope structure . Parvalbumins have been identified as crossreacting IgE-binding dlergensin
seveal fish spedes such ascarp, catfish, dodfish, ed, perch, salmon, snapper, andtuna Despite the high
degreeof in-vitro crossreactivity some spedes may be tolerated by cetain dlergic individuds.

Howeve, all fish spedes sioud be avoided urtil safe ingestion has been proven by chall enge tests.

An overview of prevalence data, symptoms, diagnastic andtherapeutic features of codfish alergy aswell
as moleaular biological and dl ergenic properties of codfish alergensis givenintabuar form.
(Internet Sympaosium on Food All ergens 200Q 2(Suppp.6): 1-18)
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1 Prevalenceof Codfish Allergy

Prevalence data ae based on different diagnostic procedures. Whil e the prevalence of sensiti zation (sensitivity) can be
estimated by SPT, RAST, and immunoblat, a clinical reevant sensitization (all ergy) is evaluated by convincing history

(anamnesis) or foad chall enge tests (ideally by DBPCFC).

1.1 General Population

Prevalencewithin the author's sleded populationsis listed. Those assgned randomly seleded ("unseeaed") with numbers
over 500 may be regarded as representative of the "general population”. Inclusion criteria may involve drcumstances not

related to atopic predisposition according to current knowledge.

Country / Subjeds

Allergy / Sensitivity

References

Italy, Florence
children of general population

codfish 0.4-0.5% (calculated by
extrapol ation)

de Martino et al. 1993

Norway, Oslo
general population

codfish 0.1%

Aas 1966

Sweden (Goteborg, Uppsala, Vasterbotten)
1397 wnsdeded adults, age 20-44 years (study
period 199192)

fish 0.3% (RAST)

Bjornsson et al. 1996

UK
16420randomly seleded adults (age >15 years)

fish 0.5% (interview survey,
guestionnaire)

Emmett et al. 1999

1.2 Subjedswith Atopic or Other Diseases

199397

Country / Subjeds Allergy / Sensitivity References

France

81 cases of foad- related anaphylaxis (from fish 10.4% Moneret-Vautrin & Kanny 1995
1991-92)

France

80 cases of foad- related anaphylaxis (from fish 5% European Commisson 1998

France, Nancy and Toulouse
544foad allergic children

codfish 6.4% (labial food challenge)

Rance ¢ a. 1999

France, Pierre Benite

a) 580 mtients with adverse reactions to food
b) 60 cases of anaphylaxis (study period 1984
92

a) fish 24% (RAST)
b) fish 13%

Andre ¢ al. 1994

France, Toulouse
142foaod alergic children

codfish 5.6 % (labial food chall enge)

Rance & Dutau 1997

France, Toulouse
378foad allergic children

codfish 7.1% (foad chall enge)

Rance ¢ al. 199%

Germany,Bonn
150children all ergic to egg white, milk,
codfish, wheat, peanut and/or soybean

codfish 5.3% (RAST)

Liappis & Starke 1999

Italy, Bari
134 matients with atopic dermatitis

codfish 5.2 % (case history), 10%
(RAST)

Bonifaz et al. 1978

Italy, Florence
food allergic children

codfish 18 % (SPT, RAST)
of which 66 % had clinical symptoms

Novembre d al. 1988
Vierucd et al. 1989

Italy, Florence
558 chil dren with atopic diseases

codfish 4.5% (SPT, RAST)

de Martino et al. 1993
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Italy, Florence

54 episodes of foad-dependent anaphylaxisin
44 children (age 1 month to 16 years) (from
19941996

fish 30%

:/lwww.food-allergens.de

Novembre d al. 1998

[taly, Milan
202with chronic urticaria and suspeded food
alergy

fish 0.5% (DBPCFC)

Pigatto & Valsecdi 2000

Netherlands

131 cases of foad- induced anaphylaxis
(from 19931997

fish 3.8%(survey, reported to the TNO
Nutrition and Food Research Ingtitute)

European Commisson 1998

Norway, Oslo
a) foaod all ergic patients
b) fish alergic children

a) codfish 4.2%
b) codfish 88%

Aas 1966

Spain, Madrid
355foad allergic children

fish (cod, tuna) 30% (SPT, RAST)

Crespo et al. 1995

Spain, Pamplona
74 patients with atopic dermatiti s

fish 22% (SPT, RAST, Histamine
Release)

Resano et al. 1998

Sweden
55 cases of foad- induced anaphylaxis (from
19941996

fish 1.8% (Hospital Reports)

European Commisson 1998

Switzerland, Zurich

a) 402foad allergic adults
(study period 197887)

b) 383foad all ergic patients
(study period 199094)

a) fish7.2%

b) fish 9.7%

(anamnesis, clinical relevance, diagnostic
tests)

a) Withrich 1993
b) Etesamifar & Wiithrich 1998

UK, London . .

100 ptients with foad intolerance fish/shellfish 22% (repeated challenge) |Lesoof et al. 1980

UK, Manchester , 0 ,

90 petients experienced anaphylactic reactions I,:/i:j r'zeg)c'sﬁlﬁ)p eded cause of patients Pumphrey & Stanworth 1996
to foads (from 19941996

USA, Baltimore, MD
20 fish- senditi ve patients with atopic dermatitis

fish 55% (DBPCFC)

Sampson & Ho 1997

USA, Denver, CO

foad all ergic children (DBPCFC)
a) 74 age of <3 years

b) 111 age of 3-19 years

a) fish 4.1%
b) fish 4.5%
(DBPCFC)

Bock & Atkins 1990

USA, Little Rock, AR
165 patients with atopic dermatitis

codfish 6.7% (SPT) of which 3/9 were
DBPCFC-positive

Burks et al. 1998

USA, Long Beach, CA
137 mtients with latex all ergy

fish 1.7 % (convincing history of posshle
IgE mediated symptoms occurring within
60 minutes of ingestion)

Kim & Hussain 1999

USA, Portland, ME
39 fish sensiti ve adults

codfish 31 % (case history), 46 % (SPT),
67 % (RAST)
toall tested 17fish spedes 26 % (SPT)

Helbling et al. 1996
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1.3 Prevalenceof Associated Allergies

Country / Subjeds

Allergy / Sensitivity

References

Italy, Florence
20 children with codfish all ergy

ed

bass dentex, sole, and tuna

perch and tench

anchowy, red mull et, and trout

mull et

carp

gilthead, mackerel, salmon, and sardine
dogfish

(SPT)

in 85%
in 55%, each
in 40%, each
in 35%
in 30%
in 25%
in 20%, each
in 10%

de Martino et al. 1990

2 Outgrowing / Persistenceof Codfish Allergy

children with atopic dermatitis

3-15yearsin 9.5%
(n=57, 43 and 42 (SPT)

Country / Subjeds Allergy / Sensitivity References
Allergy to fish acoording to age groups:
. 0-1year in 5.3%
Finland, Oulu 1-3yearsin 12% Hannuksela 1987

35 children with codfish all ergy

France, Nancy and Toulouse

0-1 year in 0%
1-3 yearsin 29%
3-6 yearsin 31%

Allergy to codfish acoording to age groups:

Rance ¢ a. 1999

6-15yearsin 40%
(SPT and/or RAST, foad chall enge)

3 Symptoms of Codfish Allergy

Symptoms & Case Reports

References

systemic reactions
anaphylaxis (6, 7, 9, 10, 14, 12)

symptoms on skin and mucous membranes

angio-edema (2, 3, 8, 11, 15), conjunctivitis (16), ezema (2), itchy eyes (14),
genralized pruritus (16), urticaria (2, 3, 8, 11, 13, 15, 16), contact urticaria (4,
5), generadized uticaria (5, 14)

gastrointestinal symptoms
emesis (16), itching in throat (14), nausea (16), oral alergy (16),
oropharyngeal itching and swélli ng (7), vomiting (3)

respiratory symptoms
alergic rhinitis (15), asthma (1, 2, 8, 13), cough (14), cyanosis (11), dyspnoea
(14, 16), wheeze (11, 14)

other symptoms
headache (16)

(1) DeBesche 1937

(2) Aas 1978

(3) Bonifaz et al. 1978

(4) Bedk & Knudsen-Nissen 1983
(5) Ferre @ al. 1985

(6) Yunginger et al. 1991

(7) Hansen & Bindslev-Jensen 1992
(8) de Martino et al. 1993

(9) Andre @ a. 1994

(10) Moneret-Vautrin & Kanny 1995
(11) Casimir et al. 1997

(12) James et al. 1997

(13) Bugajska-Schretter et al. 1998
(14) Linetal. 1998

(15) Patriarca et al. 1998

(16) Helbling et al. 1999
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Percentage of Reactions
Symptoms/ Ref. @
Anaphylaxis/ Shock
Fainting

Cutaneous
Angioedema

Atopic dermatitis

@ |3
8%

5%

@ G

6%

91%

51%

23%

69%
69%

Pruritus

Urticaria

Urticaria/ Angioedema 18% |34% 4%

Gastrointestinal
Dyspepsia/ cramps

64%

18%

Oral alergy syndrome 3%
Vomiting
Respiratory
Asthma/ wheezing 60% [54% 20%
No. of patients 22 68 39 11 35

(1) fish alergic patients, other symptoms: 73 % asthma/ eczema, 9%
abdominal symptoms or rhinorrhoea only

(2) codfish allergic children

(3) fish sensitive adults

(4) fish all ergic patients with atopic dermatitis

(5) codfish allergic children

8%

9%

:/lwww.food-allergens.de

(1) Lesoof et al. 1980

(2) de Martino et al. 1993
(3) Helbling et al. 1996
(4) Sampson & Ho 1997
(5) Rance @ al. 1999

Threshold for Elicitation of Symptoms
Amounts of codfish inducing symptoms ranged from 6 mgto 6.7 g
(anaphylactic reactions 25-50 g (DBPCFC, 10 codfish all ergic aduits) (1)

Subjedive symptoms at doses of 1 g codfish in 71% and at subsequent doses of

4 gin 29% of patients; objedive symptoms at doses of 1 gin 14%, at doses of 4
gin 29%, and at doses of 64 gin 14% of patients (DBPCFC, 7 codfish allergic

adults) (2)

Amounts of dehydrated fish smaller than 500mg induced symptomsin 17% of
patients (DBPCFC, 12 fish alergic children with atopic dermatitis) (3)

(1) Hansen & Bindslev-Jensen 1992
(2) Helbling et al. 1999
(3) Sicherer et a. 2000

4 Diagnostic Features of Codfish Allergy

Parameters/ Subjeds Outcome

References

children (P <0.001):

Onset of Symptoms a) 32 months, b) 41 months

Male:Female Ratio, I1gE-
level

a) 68 codfish allergic children
b) 533 children allergic to aher
inhalant and/or food all ergens

children:

and foods

children (P <0.001, RAST):
a) 14.27 +/- 3.87 KJ/L
b) 8.12 +/- 4.06 KU/L

Onset of asthma significantly lower in codfish alergic

Significant higher male:femal ratio in codfish alergic
a) 3.53 b) 1.78and 0.68in children alergic to inhalants

Significant higher spedfic serum IgE in codfish alergic

de Martino et al. 1993

SPT and IgE

codfish allergic adults (P<0.0005

Significant correlation between SPT and RAST

Helbling et al. 1996
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SPT, 1gE and Clinical SPT and RAST were found to be reliable for the diagnosis

Relevance of all ergy to codfish Aas1978

20 codfish al ergic patients

SPT, IgE, Histamine For identification of DBPCFC-positi ve subjeds, skin .

Release and DBPCFC prick test and RAST proved to be the most sensiti ve tests ng?ﬂ & Bindslev-Jensen
10 codfish all ergic adults (717) (spedficity of all tests 90-97 %) =

a) RAST with commercial extracts and fresh food:
a) RAST and DBPCFC sensiti vity 100%

b) Histamine Release (HR) |spedficity 87-100% Hansen et al. 1996

and DBPCFC b) HR with commercial extracts and fresh food:
8 codfish all ergic aduit sensitivity 83%
spedficity 100%

a) predictive values of fish spedfic IgE > 0.35 kU/L

positi ve predictive value 49%
a) RAST and DBPCFC (95% for IgE > 20 KU/L)

b) SPT a_nd DBPCF_C . |negative predictive value 97% Sampson & Ho 1997
food-all ergic chil dren with atopic | by pregictive values of SPT (> 3 mm)
dermatitis positi ve predictive value 77%
negative predictive value 80%
RAST, SPT and DBPCFC |a) RAST positivity in 71%
?%;ngf;m S)ensiti zedaduts  |b) Correlation to DBPCFC: RAST  SPT
, history " - . ,
b) 9 fish all ergic adits (tested positi ye predlf:tlyevalue 73% 74% Helbling et al. 1999
fish spedes: catfish, codfish, and |negative predictive value 33% 100%
snapper)

5 Therapy of Codfish Allergy

Treatment* Outcome References

Instituting fish-freediet based on positi ve skin test to fish
and associated atopic dermatitisin 5 (plus asthma in one).
Effeds of elimination diet after 1-96 months (mean 36

Elimination Diet

. months):
7 chil dfe’.‘ .(8(;3'8 r??]th;'co)\fs_r Improvement of atopic dermatitisin 2 petients.
age) sensiti zed to fish ( ' |Acddental exposure to fish inducing severe symptoms Larramendi et al. 1992

SPT), al children tolerated
fish at the beginning of
elimination diet

during elimination diet after 24-111 months (mean 70
months): after ingestion in 3 patients (7 occasions), after
inhalation in 4 patients (7 occasions), and after skin contact
in 4 patients (7 occasions). SPT and RAST remained
unchanged or increased after elimination diet.

Uncooked codfish odors and acddentall y eaten pieces of

I mmunotherapy codfish were tolerated after therapy (immunotherapy

1 fish/codfish allergic dhild administered by dail y subcutaneous injedions foll owing the
schedule for insed venom all ergy using codfish extracts)

A dil uted food extract foll owed by increased pure bal ed
codfish was administered foll owing a standardized protocal,
after therapy codfish was tolerated (maintenance dose: 200 g

Casimir et al. 1997

Oral Desentization

2 codfich all erai . bailed fish / week) a) Patriarca et al. 1998
3) odl _erglc_patlents a) treatment succesgully completed, length of therapy 3 and |b) Nucera et al. 2000
b) 7 fish al ergic patients 5 months

b) treatment succesgully completed in 5 casesin 4-10

months

* Studies may be experimental, unproved, or controversial. Please noticethe disclaimer !
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6 Composition of Codfish

6.1 Distribution of Nutrients

For other cdery products e USDA Nutrient Database

Nutrients. Content per 100 g

Energy 316 KJ (74 kcal)
Water 80.8 g

Protein 17.7 g
Lipids0.4 g
Minerals1.1 g

Minerals

Sodium 70 mg
Potassum 355mg
Magnesium 25 mg
Calcium 25 mg
Manganese 17 g
Iron 440ug
Copper 230ug
Zinc 500 g
Phosphorus 185mg
Chloride 230mg
Fluoride 30 ug

lodine 120 ug
Selenium 30 ug

Vitamins

Vitamin A 10 ug
Vitamin D 1 ug
Vitamin E 260 ug
Vitamin B1 55ug
Vitamin B2 50ug
Nicotinamide 2300ug
Pantothenic acid 120ug
Vitamin B6 200ug
Biotin 1-3 ug

Folic acid 12ug
Vitamin B12 1ug

Amino Acids
Arg 1210mg
His520mg
[1e 990 mg
Leu 1690mg

Lys 2050mg
Met 600 mg

Phe 840mg
Thr 970mg
Trp 240mg
Tyr 710mg
Val 1090mg

Lipids

Palmitic acid 55mg

Stearic acid 13mg

Oleic acid 50mg

Linolic acid 4mg

Linoleic acid 2mg
Arachidonic acid 3mg
Eicosapentaenoic acid 35mg
Docosahexaenoic acid 55mg
Cholesteral 45 mg

Other
Purines 110mg

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

4.2 Proteinfraction

Proteins/ Glycoproteins

Amount of total protein

41-kDaAllergen

18 ug/ 100 ug crude protein extract

Reference Galland et al. 1998
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7 Allergens of Codfish

Proteins/ Glycoproteins

Allergen Nomenclature

References

Allergen M [12-13 kD4

Gad c 1*

Elsayed & Bennich 1975

41-kDa Allergen Galland et al. 1998
Allergen: 63 kDa Mata et al. 1994

Allergens: 12, 21, 24, 33, 47, 61 kDa

Hemmens et al. 1989

Allergens: 12, 18, 22, 23, 26, 31, 33, 35, 37, 43, 49, 56,
69, 81, > 97 kDa

Hansen et al. 1996

Allergens: 12, 15, 20, 25, 30, 35, 66, 80, 100, 200 kDa

Bugajska-Schretter et al. 1998

Allergens: 12, 18, 41, 60, 67, 80, 104, 130 kDa

Dory et al. 1998

Allergens: 13, 22, 28, 41, 49, 60 kDa

Galland et al. 1998

* acoording to latin name of the baltic cod (Gadus morhuacall arias)

7.1 Sensitization to Codfish Allergens

Country / Subjeds Sengitivity to

References

Austria, Vienna
28 codfish al ergic patients

12 kDa dlergen (Gad ¢ 1) in 100%
(SDS-PAGE immunobl ot)

Bugajska-Schretter et al. 1998

Denmark, Copenhagen
8 codfish all ergic adults

12-13 kDa dlergen in 100% of DBPCFC- positive
patients (SDS-PAGE immunohlot)

Hansen et al. 1996

France, Nantes
12 codfish all ergic patients

12 kDa dlergen: relative IgE- binding 50%
30and 67 KDa dlergens. about 10%

of total IgE binding to crude extract (poded serum,
SDS-PAGE immunobiot)

Dory et al. 1998

Norway, Bergen (a)
Audtralia, St. Leonards (b)
a) 2 codfish , b) 1 fish allergic
patient

6 al ergens reaognized by all patients sera, relative
intensity of IgE- binding: 12 kDa >> 21, 24 kDa > 33,
47, 61 kDa (SDS-PAGE immunobl ot)

Hemmens et al. 1989

Norway, Bergen
a) 11 codfish allergic patients
b) fish al ergic patients

(a) ELISA inhibition

12 kDa dlergen (Gad c 1)

(b) SDS-PAGE immunoblot

a) Lindstrem et al. 1996
b) van Do et al. 1999

Norway, Oslo
codfish all ergic patients

At least 7 IgE- binding predpitates (CRIE)

Aukrust et al. 1978
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7.2 Properties of Allergen M (Gad c 1)

7.2.1 Moleaular Biological Properties

Allergen M

References

Allergen Nomenclature Gad c 1

(1) Larsen & Lowenstein 1999

Molecular Mass
12.328 KDa (calculated) (1)
12-13 kDa (SDS-PAGE) (2)

(1) Elsayed & Bennich 1975
(2) Hansen et al. 1996

| soelectric Point pl 4.75 (1)

(1) Elsayed & Aas 1971

Amino Acid Sequence,mRNA, and cDNA

Gadc1

SWISSPROT: P02622
PIR: PVCD
Amino Acids 113(2)
mRNA

cDNA

(1) Elsayed & Bennich 1975

Genetic Variants/ | soforms
2 IgE-binding predpitatesin CRIE (1)

(1) Aukrust et al. 1978

Posttrandational Modification

Acetylation:
N-terminal acetylation (1)

Glycosylation:
1 mal Glucose per mol Gad ¢ 1 (2)

Glycosylation site: aaCys-18 (2)

(1) SWISSPROT
(2) Elsayed & Bennich 1975

Biological Function

EF-hand calcium binding protein arranged in 3 domains (AB, CD, and
EF); domains CD and EF bind 1 Ca2+ ion each; belongs to parvalbumin
subfamily, propably involved in muscle relaxation (1, 4)

2 Cat++-hinding sites:

site 1: aa51and aa62 (5) on loop aa49-64 (2)

site 2: aa90and 101(5) on loop aa88-103(3)

(1) SWISSPROT

(2) Elsayed et al. 1980

(3) Elsayed et al. 1981

(4) Elsayed & Apold 1983
(5) Permyakov et al. 1987

Sequence Homology

Whole sequencefrom Allergen M to ather paralbumins:

From carp and hake aa68 and 65 % identity (1)

From frog, turtle, chicken, and rat aa50-60 % identity (1)

From salmon parvalbumin cDNA clone 24.1 and clone 14.1; aa58% and
51% identity (2)

Sequenceaa90-102from Allergen M to IgE- binding epitope 1 from
Sj22.6 (all ergen from Schistosoma japoricum): (aa54 % identity,) aa85
% homology (3)

(1) PIR-BLAST
(2) Lindstrgm et &l. 1996
(3) Santiago et al. 1998
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7.2.2 Allergenic Properties

Allergen M

References

Frequency of Sensitization
IgE-binding to Allergen M in 100% (1)

(1) seeb5.1 Sensiti zaion to Codfish
Allergens

B-Cell Epitopes
IgE-binding regions of Allergen M (5):

aal3-32 (synthetic peptide) (6)
aa33-44 (trypsin digest) (1)

aa49-64 (synthetic peptide) (3)
aa88-103 (synthetic peptide) (4)
aa88-108 (trypsin digest), 62 % (@) (2)
aa88-113(trypsin digest), 87 % (@) (2)
aa97-113(trypsin digest), 15% (@) (2)

(a) RAST inhibition of IgE- binding to Allergen M

Amino acids critical for IgE-binding
on region aa49-64: two repetiti ve sequences (DEDK) and (DELK) spaced by 6
unrelated residues (7)

(1) Elsayed et al. 1976
(2) Elsayed & Apold 1977
(3) Elsayed et al. 1980
(4) Elsayed et al. 1981
(5) Elsayed & Apold 1983
(6) Elsayed et al. 1983
(7) Elsayed et al. 1991

Alteration of Allergenicity

amino acid modification:

acetylation of Tyr-30 ceaeased all ergenic activity, modification of Arg-75 dd not
1,3

Ca2+ binding:

Unchelating of Ca2+ with EDTA or masking of Arg-75 by cyclohexanedione
condensation deaeased all ergenicity about 25 % (2, 3)

Reduction of IgE- binding to Allergen M after Ca2+- depletion (SDS-PAGE
immunobiot) (4)

Oxidation / Deglycosylation:
Significant reduction of IgE- binding to Allergen M after periodate treatment
(SDS-PAGE immunoblot) (4)

Polymerization:

Polymerization of Allergen M deminished all ergenicity (1, 2, 3)
Polymerization of fragment TM 1 (aal-75) reduced all ergenicity, while
polymerization of fragment TM 2 (aa76-113) to trimer increased its all ergenic
reactivity (1, 2, 3)

Reduction:
No change in IgE-binding after reduction with 2-mercaptoethanol (SDS-PAGE
immunobiot) (4)

(1) Apold & Elsayed 1979
(2) Apold & Elsayed 1980
(3) Elsayed & Apold 1983
(4) Bugajska-Schretter et al. 1998
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7.3 Properties of 41-kDa Allergen

7.3.1 Moleaular Biological Properties

41-kDa Allergen

References

Allergen Nomenclature none

Molecular Mass
41 kDa (SDS-PAGE) (1)

(1) Galland et al. 1998

| soelectric Point pl 5.8 (1)

(1) Galland et al. 1998

N-terminal aa Asp (1)

Amino Acid Composition
Amino acid composition (1)

(1) Galland et al. 1998

Biological Function

Calcium binding protein as determined by anti-parvalbumin mAb
(spedfic for calcium bound form of parvalbumin) (1)

(1) Galland et al. 1998

5.3.2 Allergenic Properties

41-kDa Allergen

References

Frequency of Sensitization
IgE-binding to 41-kDa All ergen by poded serum from cod all ergic patients (1)

(1) Galland et al. 1998

8 lsolation & Preparation

Extract / Purified
Allergens

M ethods

References

Protein extract

Extraction of raw and codked fish with PBS-buffer
overnight at 4°C, centrifugation, lyophili zation

Bernhisdl-Broadbent et al. 1992

Muscle and Surimi extract

Extraction of raw codfish and surimi with 2 % sodium
chloride solution for 18 h, centrifugation, purification by
gdfiltration (Sephacryl S200)

Mataet al. 1994

Muscle etract

Homogenization of raw muscle under liquid nitrogen,
disolved in dedrophoresis smple buffer

Bugajska-Schretter et al. 1998

Muscle etract

Fill ets of pre- rigor mortis and post- rigor mortis codfish
were ait and placed into liquid nitrogen, crushed and
homogenized in phosphate- buffer (for sarcoplasmic
proteins) or PBS-buffer (for myofibrill ar proteins) at
4°C, centrifuged and lyphili zed

Dory et al. 1998

Purification of myogen fraction by ion-exchange

Aas & Jepsen 1967

preparative dedrophoresis

Allergen M gt;;omatography (DEAE) and gdifiltration (Sephadex G- Aas & Elsaved 1969
Purification of myogen fraction by isoeledric

Allergen M fractionation Elsayed & Aas 1971
Isolation from a crude ad extract by ammonium sulfate

41-kDaAllergen fractionation, hydroxyapatite chromatography and Galland et al. 1998
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CrossReacting Allergens

Subjeds/ Methods

References

Codfish
bass dentex, ed, sole, and tuna
(17 dfferent fish spedes tested)

Crossreacting al ergensin cod, bass dentex, ed,
sole, and tuna, inhibition range from 73 - 96 %
(RAST inhibiti on)

de Martino et al. 1990

Codfish

10 dfferent fish spedes (bass
catfish, flounder, mackerel, perch,
salmon, trout, tuna, sardine)

11fish dlergic patients: 7 patients snsitiveto only
1 spedes, 1 patient to 2 spedes, and 2 Etientsto 3
spedes (oral challenge)

8 patients snsitiveto all 10 spedesin SPT
Crossreactivity did not necessarily correlate with
clinical relevance (RAST inhibition)

Bernhisdl-Broadbent et al. 1992

mackerel, herring, and plaice

patients, no crossreactivity to shrimp or milk
(RAST inhibiti on)

Codfish Inhibiti on of IgE-binding to salmon by codfish :

slmon (ELISA inhibition) Lindstrgm et al. 1996
Inhibition of IgE- binding to codfish extract by

Codfish mackerel, herring, and plaicein 8 codfish allergic

Hansen et al. 1997

Codfish
catfish, dogfish, snapper
(125 kDa dlergens)

Inhibition of IgE- binding to 12.5 kDa dlergens by
codfish extract (immunoblot inhibiti on)

James et al. 1997

Codfish

tuna, salmon, perch, carp, and ed

Inhibition of IgE- binding to extracts from tuna,
salmon, perch, carp, and ed by codfish ranged
from 43 - 97 % in 4 fish al ergic patients (RAST
inhibiti on)

Bugajska-Schretter et al. 1998

Codfish
tuna, salmon, perch, carp, and ed
(12 kDa)

Inhibition of IgE- binding to 12 kDa parvalbumins
from different spedes by codfish extract
(immunob ot inhibiti on)

Bugajska-Schretter et al. 1998

Codfish Allergens (12 kDa)
17, 21, 24, and 47 KDa- codfish
alergens*

Gad c 1 (12 kba) bound IgE was eluted and
reboundto 12, 17, 21, 24, and 47 KDa dlergensin
1 patient, while in ancther patient IgE rebound
only to 12 kDa dlergen (SDS-PAGE immunobiot)

Hemmens et al. 1989

Codfish Allergens

12, 22, 25, 30, 45, 50, 60, 67, 80,
104, and 130 IDa- codfish
alergens*

Exept for the 41, 49, and 55 KDa dlergens all IgE-
binding proteins from codfish were deteded by
antiparvalbumin spedfic antibody (SDS-PAGE
immunobiot)

Dory et al. 1998

Codfish (12 kDa)
samon (Sal s1) *

Gad c1 (12 kDa) and Sal s 1 have some
homol ogous all ergenic epitopes (SDS-PAGE
immunobiot)

van Do et al. 1999

* multi ple sensiti zation / reactivity (not proved by inhibiti on-tests)




Internet Symposium on Food Allergens 2(Suppl.5

10 Stability of Codfish Allergens

:/lwww.food-allergens.de

Treatment

Effeds

References

Cod myogen fraction
(Enzymic Hydrolysis)

<24handc)<2hat 37°C

enzymic digestion for a) 48 h, b)

(stopped by heating to 80°C, 10

a) Lossof all ergenic activity by treatment with trypsin,
pepsin, subtili sin or pronase, appr. 50% deaeasein
alergenic activity by elastase

b) Remaining all ergenic activity by pronase treatment
¢) Remaining all ergenic activity by trypsin or pepsin

Aas & Elsayed 1969

with codfish all ergen extract,
incubation for 20 min at RT

9 household cleaning solutions
and 5 chemical detergents mixed

min) treatment
Codfish Allergens Guanidine hydrochloride and sodium lauryl sulphate
(Detergents) induced some modifications of all ergen patterns,;

None of the detergents totall y destroyed the all ergenic
activiti es, even when used in concentrations upto 10
times than recommended

(CIE, CRIE, serum pod of >5 patients)

Dybendal et a. 1990

Codfisn Allergens (Heat)
raw and cooked codfish

Number of protein bandsin raw and cooked codfish: 25
and 23 respedively (SDS-PAGE)

Lower intensity of IgE- binding to all ergens from cooked
codfish (SDS-PAGE immunobl ot)

Bernhisdl-Broadbent et al.
1992

Codfisn Allergens (Heat)

plaice

raw and bailed (6 min, 1 h, 4 h)
codfish, mackerel, herring, and

Except for mackere all allergens semed stablein
histamine rel ease test, bands >40 kDa were more heat
sensitive, all ergens deteded in all extracts even after 4 h
of baling and in bailing water (2 codfish allergic
patients, SDS-PAGE immunobiot)

Hansen et al. 1994

Pizza Toppings (Heat)
uncooked and cooked pizza
toppings

IgE-binding to uncodked pizzatopping extract was
inhibited by cooked pizzatoppings (max. 76%), poll ack
(max. 59%), cod (max. 30%), and surimi (max. 52%)
(30fish senditive patients, RAST inhibiti on)

Helbling et al. 1992

a) pre- and post-rigor mortis
b) stored commercial codfish
(severa days)

Codfisnh Allergens (Storage)

a) No differencein IgE- binding petterns

b) Storage might increase relative IgE- binding,
additional bands 18, 41, and 80 KDa dlergens (RAST
inhibition, SDS-PAGE immunohlot)

Dory et al. 1998

11 Allergen Sources

Reported Adverse Reactions

References

Food / Food additives

canned fish (2)

Fatal anaphylactic reaction in fish all ergic patient after ingestion of potatoes fried in same ail
that has been used for fish (1)

Anaphylactic reactionsin fish all ergic boy after ingestion of different kinds of fish (cod,
tuna, salmon, trout, ed...), fish soup, chopsticks contaminated with fish preparations or

(1) Yunginger et al. 1988
(2) Linetal. 1998

Allergensin Codfish Products

Results

References

Codfish Allergens

other ingredients

63 kDa dlergen in surimi, a Japanese
food product containing fish meat that
also may contain starch, egg white, and

Surimi extract gave positive reactionsin 6 codfish
alergic patients (RAST, RAST inhibition,
Histamine Release, SDS-PAGE)

(1) Mataet al. 1994

Fish Allergens

toppings

Fish alergensin surimi and pizza

Extracts of surimi, uncooked and cooked pizza
toppings gave positi ve reactions in fish sensitive
patients (RAST, RAST inhibiti on)

(1) Helbling et al. 1992
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Spedfic IgE to A. simplex (> 0.7 kU/l) in 22
patients with urticaria/angio-edema dter fish
ingestion, of which 8 were diagnosed as having A.
simplex alergy (RAST, clinical symptoms)

Anisakis smplex
Anisakis smplex, a parasite of fish and
cephalopods

(1) Del Pozo et al. 1997

Other Allergen Sources References

Dust
Dust samples from fitted-carpets and linoleum floars in schod's in Norway contained codfish |Dybendal et al. 198%, 198%h
alergens, higher contentsin samples from carpets

Air Samples: Fish Market
Passvely aerosoli zed fish all ergensin samples from an open-air fish market: detedablefish |Taylor et al. 2000
alergen content (2-25 ng/m3) on 39 of 41 days (air sasmpling, IgE-ELISA)

12 Food Allergen Labelling

Food Allergen Labelling / Regulation Status References

International Regulations |mandatory labelli ng of prepackaged food / advisary status | (1) Codex Alimentarius

Fish and fish products 1 Commisson 1999

European Regulations : : :

Fish arFl)d fish p?c?ducts labelli ng appropriate / recommendation (1) (1) Bousquet et al. 1998

13 References

& AasK (1966 Studies of hypersensitivity to fish. A clinical study Int Arch Allergy 29:346-63

& AasK (1978 Thediagnosis of hypersensitivity to ingested foods. Reliability of skin prick testing and the
radioall ergosor bent test with different materials Clin Allergy 8:39-50

& AaskK, Jepsen W (1967 Studies of hypersensitivity to fish. Partial purification and crystalli zation of a major
allergenic component of cod Int Arch Apply Allergy Imnund 31:239

& AaskK, Elsayed SM (1969 Char acterization of a major allergen (cod). Effea of enzymic hydrolysison the all ergenic
activity J Allergy 44:33343

& AndreF, AndreC, Calin L, Cacaraci F, Cavagna S (1994 Role of new all ergens and of all ergens consumption in the
increased incidence of food sensitizationsin France Toxicology 93(1): 77-83

& Apold J, Elsayed S (1979 The dfed of amino acid modification and polymerization on the immunochemical
reactivity of cod allergen M Mol Imnund 16:559-64

& Apold J, Elsayed S (1980 The immunochemical reactivity of regions encompassng Tyr-30 and Arg-75 of allergen M
from cod Mol Immund 17:291-6

& Aukrust L, Apold J, Elsayed S, AasK (1978 Crossed immunoeledr ophoretic and crossd

radioimmunoeledrophoretic studies employing amodel all ergen from codfish Int Arch Allergy Appl Immund
57.25362

Bedk HI, Knudsen-Nisen B (1983 Type-I reactionsto commercial fish in non-exposed individuals Contact
Dermatitis 9(3):219-23

Bernhisd-Broadbent J, Scanlon SM, Sampson HA (1992 Fish hypersensitivity. |. In vitro and oral challenge results
in fish-all ergicpatients J Allergy Clin Imnund 89:730-7

Bjornsoon E, Janson C, Plaschke P, Norrman E, Sjoberg O (1996 Prevalence of sensitization to food allergensin adult
Swedes Ann All ergy Asthma Immund 77:327-32

Bock SA, Atkins FM (1990 Patterns of food hypersensitivity during sixteen year s of double-blind, placebo-
controlled food challenges J Pediatr 117(4):561-7

Bonifaz E, Garofalo L, Monterisi A, Meneghini CL (1978 Foad allergy in atopic dermatitis: experimental
observations Acta Derm Venereol 58(4): 34952

Bousquet J, Bjérkstén B, Bruijnzed-Koomen CAFM, Huggett A, Ortolani C, Warner JO, Smith M (1998 Scientific
criteria and the seledion of allergenic foods for product labelling Allergy 53:3-21

¢ ¢ ¢ ¢© ¢ ¢



[ o ¢ © ¢ ¢ ¢© © © © © ©

©

©

€ © © © © °¢©°¢

C

Bugajska-Schretter A, Elfman L, Fuchs T, Kapiotis S, Rumpold H, Valenta R, Spitzauer S (1998 Parvalbumin, a cross
reactive fish allergen, contains IgE-binding epitopes ®nsitive to periodate treatment and Ca2+ depletion J Allergy
Clin Immund 101(1 Pt 1):67-74

Burks AW, James JM Hiegel A, Wilson G, Wheder JG, Jones SM, Zuerlein N (1998 Atopic dermatitisand foad
hypersensitivity reactions J Pediatr 132(1):132-6

Casimir G, Cuvdier P, Allard S, Duchateau J (1997 Life-threatening fish allergy succesdully treated with
immunotherapy Pediatr Allergy Imnund 8:103-5

Codex Alimentarius Commisson (1999 Foaod labelling - complete texts Joint FAO/WHO Food Sandads Programrre,
FAO/WHO, Rome

Crespo JF, Pascual C, Burks AW, Helm RM, Esteban MM (1995 Frequency of food all ergy in a pediatric population
from Spain Pediatr Allergy Immund 6:39-43

DeBesche A (1937 On asthma bronchiale in man provoked by cat, dog and different other animals Acta Med
Scandnav 92:237-55

Dd Pozo MD, Audicana M, Diez JM, Munoz D, Ansotegui |1J, Fernandez E, Garcia M, Etxenagusia M, Moneo |,
Fernandez de Corres L (1997 Anisakis sSmplex, a relevant etiologic factor in acute urticaria Allergy 52:576-9

de Martino M, Novembre E, Galli L, de Marco A, Botardli P, Marano E, Vierucd A (1990 Allergy to different fish
spedesin cod-allergic children: in vivo and in vitro studies J Allergy Clin Imnmund 86(6 Pt 1):909-14

de Martino M, Peruzzi M, de LucaM, Amato AG, Galli L, Legal, Azzai C, Vierucd A (1993 Fish allergy in children
Ann Allergy 71:159-65

Dory D, Chopin C, Aimone-Gastin |, Gueant JL, Guerin L, Sainte-Laudy J, Moneret-Vautrin DA, FleurenceJ (1998
Reaognition of an extensive range of |gE-reactive proteinsin cod extract Allergy 53:42-50

Dybendal T, Hetland T, Vik H, Apold J, Elsayed S (198%) Dust from car peted and smoath floors. |. Compar ative
measurements of antigenic and all ergenic proteinsin dust vacuumed from car peted and non-car peted clasgoomsin
Norwegian schods Clin Exp Allergy 19:217-24

Dybendal T, Vik H, Elsayed S (198%) Dust from carpeted and smoath floors. Il . Antigenic and all ergenic content of
dust vacuumed from car peted and smoath floorsin schods under routine deaning schedules Allergy 44:401-11
Dybendal T, Vik H, Elsayed S (1990 Dust from carpeted and smoath floors--1ll . Trials on denaturation of allergenic
proteins by househald cleaning solutions and chemical detergents Ann Occup Hyg 3421529

Emmett SE, Angus FJ, Fry JS, LeePN (1999 Perceived prevalence of peanut allergy in Great Britain and its
asgociation with other atopic conditions and with peanut allergy in other household members All ergy 54:380-5
(erratum 54:891)

Elsayed S, AasK (1971 Isolation of purified all ergens (cod) by isoelearic focusing Int Arch Allergy Appl Imrmund
40:428 38

Elsayed S, Apald J (1977 Allergenic structure of allergen M from cod. Il . Allergenicity of the limited tryptic
hydrolysis peptides of fragment TM 2 Int Arch Allergy Appl Immund 54:171-5

Elsayed S, Apold J (1983 Immunochemical analysis of cod fish allergen M: locations of the immunoglobulin binding
sitesasdemonstrated by the native and synthetic peptides Allergy 38(7):449-59

Elsayed S, Bennich H (1975 The primary structure of Allergen M from cod ScandJ Imnund 4:203-8

Elsayed S, Aas K, Setten K, Johansoon SGO (1972 Tryptic deavage of a homogeneous cod fish all ergen and isolation
of two active polypeptide fragments Imnmunochemistry 9:647-61

Elsayed S, Apald J, AasK, Bennich H (1976 The all ergenic structure of allergen M from cod. |. Tryptic peptides of
fragment TM 1 Int Arch Allergy Appl Imnund 52:59-63

Elsayed S, Titlestad K, Apold J, AasK (1980 A synthetic hexadecapeptide derived from allergen M impaosing
allergenic and antigenic reactivity ScandJ Immund 12:171-5

Elsayed S, Ragnarson U, Apold J, Florvaag E, Vik H (1981) Allergenic synthetic peptide crre sponding to the second
calcium-binding loop of cod allergen M ScandJ Immund 14:207-11

Elsayed S, Ragnarson U, Netteland B (1983 Soli d-phase synthesis of the non-calcium-binding logp of cod all ergen
M. Direct evidence of the reactivity of the amino-terminal segment ScandJ Immund 17(3):291-5

Elsayed S, Apald J, Holen E, Vik H, Florvagg E, Dybendal T (1991) The structural requirements of epitopeswith IgE
binding capacity demonstrated by three major allergens from fish, egg and tree pollen ScandJ Clin Lab Invest
Supp 20417-31

European Commisgon (1998 Reportson tasksfor scientific cooperation. The occurre nce of severe food allergiesin
the EU European Comnisson, Diredorate-General 111, SCOOP/NUTR/REPORT/2, Brussls

Ferre A, Pinol J, Smal E, Martes P, Carapeto FJ (1985 [Generalized urticaria dueto food all ergy (codfish)] Med
Cutan |bero Lat Am 13(4):327-9

Galland AV, Dory D, Pons L, Chopin C, Rabesona H, Gueant JL, Fleurence J (1998 Purification of a 41kDa cod-
allergenic protein J Chromatogr B Biomed i Appl 706.63-71



¢ © ©€ © © © °cCoeo¢U

©

¢ ¢© ¢ ¢ ¢© ¢ ¢ © ¢ © © € © © cC°¢©

L ol o

o0

Hannuksela M (1987 Diagnosis of dermatologic food all ergy Ann Allergy 595 Pt 2):1536

Hansen TK, Binddev-Jensen C (1992 Codfish allergy in adults. I dentification and diagnosis Allergy 47:610-7
Hansen TK, Skov SP, Poulsen LK, Bindslev-Jensen C (1994 Allergenic activity of processed fish ACI News Supp.
2:445

Hansen TK, Binddev-Jensen C, Skov PS Poulsen LK (1996 Codfish allergy in adults. Spedfic testsfor IgE and
histamine release vs double-blind, placebo-controlled challenges Clin Exp Allergy 26:1276:85

Hansen TK, Binddev-Jensen C, Skov PS Poulsen LK (1997 Codfish allergy in adults: 1gE crossreactivity among fish
spedes Ann Allergy Asthma Imnund 78:187-94

Hemmens VJ, Baldo BA, Underwood PA, Holen E, Elsayed S (1989 Common antigenic and all ergenic determinants
on codfish proteins deteded with mouse monoclonal 1gG and human | gE antibodies Mol Imnund 26:477-84
Helbling A, Lopez M, Lehrer SB (1992 Fish allergy: isit areal problem with surimi-based products ? Int Arch
Allergy Immund 99:452-5

Helbling A, McCants ML, Musmand JJ Schwartz HJ, Lehrer SB (1996 | mmunopathogenesis of fish allergy:
identification of fish-all ergic adults by skin test and radioall ergosor bent test Ann Allergy Asthma Imnund 77:48-54
Helbling A, Haydel R Jr, McCants ML, Musmand JJ El-Dahr J, Lehrer SB (2000 Fish allergy: iscrossreactivity
among fish spedes relevant? Double- blind placebo- controlled food chall enge studies of fish allergic adults Ann
Allergy Asthma Immund 83;517-23

James JM, Helm RM, Burks AW, Lehrer SB (1997 Comparison of pediatric and adult | gE antibody binding to fish
proteins Ann Allergy Asthma Imrund 79:131-7

Kim KT, Hussain H (1999 Prevalence of foad allergy in 137 latex-all ergic patients Allergy Asthma Proc 20(2):95-7
Larsen JN, Lowenstein H (1999 Official list of allergens: 1UIS Allergen Nomenclature Subcommitteeftp://biobase.dk
/ pub/who-iuis/ allergen.list

Larramendi C, Martin Esteban M, Pascual Marcos C, Fiandor A, Diaz Pena JM (1992 Possble mnsequences of
elimination dietsin asymptomatic immediate hypersensitivity to fish Allergy 47:490-4

Lesoof MH, Wraith DG, Merrett TG, Merrett J, Buisseret PD (1980 Foad allergy and intolerancein 100 patients -
local and systemic dfeds Q J Med 49195):259-71

Liappis N, Starke A (1999 In vitro allergy screening in serum of children. Distribution of spedfic IgE antibodiesin
SX1 and fx5 positive sera Allergaogie 22:38891

Lin HY, Shyur SD, Fu JL, Lai YC, Lin JS (1998 Fish induced anaphylactic reaction: report of one case ChungHua
Min Kuo Hsiao Erh Ko | Hsueh Hui Tsa Chih 39200-2

Lindstram CDV, Do van T, Hordvik, I, Endresen C, Elsayed S (1996 Cloning of two distinct cDNAs endcoding
parvalbumin, the major allergen of Atlantic Salmon (Salmo salar)ScandJ Imnund 44:335-44

Mata E, Favier C, Moneret-Vautrin DA, Nicolas P, Han-Ching L, Gueant JL (1994 Surimi and native codfish contain
a common allergen identified asa 63kDa protein Allergy 49:442-7

Moneret-Vautrin DA, Kanny G (1995 Foad-induced anaphylaxis. A new French multicenter survey Ann
Gastroenterol Hepatol (Paris) 31:256-263 (articlein French)

Novembre E, de Martino M, Vierucd A (1988 Foods and respiratory allergy J Allergy Clin Imnmund 81(5 Pt 2): 1059
65

Novembre E, Cianferoni A, Bernardini R, Mugnaini L, Caffarelli C, Cavagna G, Giovane A, Vierucd A (1998
Anaphylaxisin children: clinical and all ergological features Pediatrics 101(4):e8

Nucera E, Buonomo A, Schiavino D, Del Ninno M, Patriarca G (2000 Foaod allergy: Oral spedfic
desensitizationlnternet Sympasium on Food All ergens 2: 77-85

Ogle KA, Bullock JD (1980 Children with allergic rhinitisand/or bronchial asthma treated with elimination diet: a
five-year follow-up AnnAllergy 44:273-8

Pascual C, Martin-Esteban M, Crespo JF (1992 Fish allergy: evaluation of the importance of crossreactivityJ Pediatr
121(5 Pt 2):52934

Patriarca G, Schiavino D, Nucera E, Schinco G, Milani A, Gasbarrini GB (1998 Foad allergy in children: results of a
standardized protocol for oral desensitization Hepatogastroenterology 45(19):52-8

Permyakov EA, Ostrovsky AV, Kalinichenko LP (1987 Stopped-flow kinetic studies of Ca(ll ) and M g(ll ) dissociation
in cod parvalbumin and bovine alpha-lactalbumin Biophys Chem 28:225-33

Pigatto PD, Vasecti RH (2000 Chronic urticaria: a mystery Allergy 55:306-8

Pumphrey RS, Stanworth SJ (1996 The dinical spedrum of anaphylaxisin north-west England Clin Exp Allergy
26:136470

RanceF, Dutau G (1997 Labial foad challengein children with food all ergy Pediatr Allergy Imnund 8(1):41-4
RanceF, Kanny G, Dutau G, Moneret-Vautrin DA (199%) [no titl e avail able] Arch Pediatr 6 Supp 1:61S66S(in
French)

RanceF, Kanny G, Dutau G, Moneret-Vautrin DA (199%) Food hypersensitivity in children: Clinical aspedsand



distribution of allergens Pediatr Allergy Immund 10:33-8

& Resano A, Crespo E, Fernandez Benitez M, Sanz ML, Oehling A (1998 Atopic dermatitis and food allergy J Investig
Allergad Clin Imnund 8(5):271-6

& Sampson HA, Ho DG (1997 Relationship between food-spedfic IgE concentrations and the risk of positive food
challengesin children and adolescents J Allergy Clin Imnund 100(4):44451

& Santiago ML, Hafalla JC, Kurtis D, Aligui GL, Wiest PM, Olveda RM, Olds GR, Dunne DW, Ramirez BL (1998
I dentification of the Schistosoma japonicum 22.6-kDa antigen asa major target of the human | gE response:;
similarity of IgE-binding epitopesto all ergen peptides Int Arch Allergy Imnmund 117:94-104

& Sicherer SH, Morrow EH, Sampson HA (2000 Dose- response in double- blind, placebo- controlled oral food
challengesin children with atopic dermatitis J Allergy Clin Imnund 1055826

& Taylor AV, Swanson MC, Jones RT, Vives R, Rodriguez J, Yunginger JW, Crespo JF (2000 Detedion and quantitation
of raw fish aeroall ergens from an open-air fish market J Allergy Clin Imrmund 1051669

& van Do T, Hordvik, |, Endresen C, Elsayed S (1999 Expresdon and analysis of recombinant salmon parvalbumin, the
major allergen in Atlantic salmon (Salmo salar) ScandJ Imnmund 50:619-25

& Vierucd A, Novembre E, de Martino M, Lucd A, Dini L (1989 Reliability of testsfor spedfic IgE to foodsin atopic
dermatitis Allergy 9:90-6

& Withrich B (1993 Nahrungsmittelallergie Allergdogiel6:280-7 (Article in German)

& Yunginger W, Sweeney KG, Sturner WQ, Giannandrea LA, Teigland JD, Bray M, Benson PA, York JA, Biedrzycki L,
Squillace DL, Helm R (1988 Fatal food-induced anaphylaxis JAMA 26014502

& Yunginger W, Nelson DR, Squill aceDL, Jones RT, Holley KE, Hyma BA, Biedrzycki L, Sweeney KG, Sturner WQ,
Schwartz LB (1991) Laboratory investigation of deaths due to anaphylaxis J Forensic Sci 36.857-65

Reviews:

& O'Nel C, Helbling AA, Lehrer SB (1993 Allergic reactionsto fish Clin RevAllergy 11:183200

copyright © 2000by matthias besler - ONLINE PUBLISHER



Common Abbreveations

2D
3D
aa
Ab
Actcl, 2
Api g 1-5
Arah 1-7

Bosd 4 5,6,7,8

C
Cassl, 5
CAST
CCD
CICBAA
CIE
CNBr
clEF
CLA
CLIE
CMA
CRIE
Coral
Cynd1
DBPCFC
DEAE
DNA
EAST
EC
EDTA
ELISA
EW

Fuc
Gadcl
Ga

Ga d 1-5
GlcN
GlcNAc
Glym1l,2,3
Hev b1-10
HLA

Hol | 1
HPLC
HR

IEC

two-dimensional

threedimensional

amino acid(s)

antibody

nomenclature of kiwi fruit allergens (Actinidia chinensis)
nomenclature of cdery all ergens (Apium graveolens)
nomenclature of peanut all ergens (Arachis hypogaea)
nomenclature of cow's milk all ergens (Bos domesticus)
concentration of N,N'-methylenbisacrylamide (crosdinker)
nomenclature of chestnut all ergens (Castanea sativa)
cdlular antigen stimulation test

crossreactive @rbohydrate determinants

Cercle d'Investigations Cliniques et Biologiques en Allergologie Alimentaire (France)

crossed immunoel edrophoresis

cyanogen bromide

capill ary isoeledric focussng

cutaneous lymphocyte antigen

crossed lineimmunoel edrophoresis

cow's milk allergy

crossed radioimmunoel edrophoresis

nomenclature of haze pollen allergens (Corylus avellana)
nomenclature of bermuda grasspall en al ergens (Cynodus dactylus)
double-blind, placebo-controll ed food chall enge
diethylaminoethyl (cdlulose) (anion exchanger)
deoxyribonucleic acid

enzyme all ergosorbent test

enzyme dassfication system

ethylenediaminetetraacetic acid, disodium salt

enzyme linked immunosorbent assay

egg white

fucose

nomenclature of baltic cod all ergen (Gadus call arias)
galactose

nomenclature of egg all ergens (Gall us domesticus)
glucosamine

N-acetylglucosamine

nomenclature of soybean al ergens (Glycine max)
nomenclature of latex all ergens (Hevea brasili ensis)
human leucocyte antigen

nomenclature of swee velvet grassall ergens (Holcus lanatus)
high performanceliquid chromatography

Histamine Release

ion exchange cromatography
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INF-gamma
Lapl
LTA4
LTB4
LTC4
LY

Man
Maldl23
MALDI-MS
MAST
MHC
Mr
Musal
NeuNAc
NMR
NPV
NRL
OA
OAS
oM
Orysl
oT
PAGE
PBMC
PBS
Phip1
pl

PCA
PCR
PPT
PRV

Prsal (Persal)

Pruavl, 2,4
Prup 3
PVDF
PVPP

RAST

RBL cdls
RIEP

RNA

RT

SAFT

isoeledric focussng

immunoglobulin

interleukin

interferon-gamma

nomenclature of rye grassall ergens (Loli um perenne)
leukotriene A4

leukotriene B4

leukotriene C4

lysozyme

mannose

nomenclature of apple fruit all ergens (Malus domestica)

matrix-asssted laser-induced desorption/ionizaion mass pedrometry

multi ple all ergen sorbent test

major histocompatibilit y complex

moleallar mass

nomenclature of banana dl ergens (Musa spp.)
N-acetylneuraminic acid

nuclear magnetic resonance (spedroscopy)
negative predictive value

natural rubber latex

ovalbumin

oral allergy syndrome

ovomucoid

nomenclature of riceall ergens (Oryza sativa)
ovatransferrin

polyacrylamide gel dedrophoresis

peripheral blood mononuclear cdls

phosphate buffered saline

nomenclature of timothy grassall ergens (Phleum pratense)
isoeledric point

passve ataneous anaphylaxis (test)

polymerase chain reaction

prick to prick test (skin test with fresh foods)
positi ve predictive value

nomenclature of avocado all ergens (Persea americana)
nomenclature of swee cherry all ergens (Prunus avium)
nomenclature of peach all ergens (Prunus persica)
polyvinyliden difluoride

polyvinyl polypyrrolidone

radioall ergosorbent test

rat basophil | eukaemia cdls

radioimmunoel edrophoresis

ribonucleic acid

room temperature

skin appli cation food test
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SDS

SEC

SPT

T

TCC

TCL
TGF-beta-1
TH
TNF-apha
TR

Tris

WoA

Xyl

sodium dodegylsulfate

size exclusion chromatography
skin prick test

total acrylamide concentration
T-cdl clone

T-cdl line

transforming growth factor beta-1
thermolysin

tumor neaosis factor alpha
trypsin
tris-(hydroxymethyl)aminomethane
wheat germ agglutinin

xylose

Abbreveations of DNA-encoded Amino Acids

http://www.food-allergens.de

Alanine Ala A Leucine Leu L
Arginine Arg R Lysine Lys K
Asparagine Asn N Methionine Met M
Aspartic add Asp D Phenylalanine Phe F
Cysteine Cys C Proline Pro P
Glutamine GIn Q Serine Ser S
Glutamic add Glu E Threonine Thr T
Glycine Gly G Tryptophan Trp W
Histidine His H Tyrosine Tyr Y

| soleucine lle I Vaine Va Vv




