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AbstractThe prevalence of allergy to chicken meat ranges from 0.6% to 5% in food allergic subjects. Subjectswith chicken meat allergy can be divided into two groups. The first group presents allergic symptomswithout clinical reactions to hen's egg protein, while the second group can be a subset of patients withso-called "bird-egg syndrome" who are allergic to chicken meat as well as to egg yolk and other birdallergens from serum and feathers.Cross-reactivity to other avian meats and egg yolk, respectively, is due to serum albumins. Chickenserum albumin is the major chicken meat allergen.This review presents data on prevalence and symptoms of chicken meat allergy, and cross- reactivitiesand stability of chicken meat allergens in tabular form.(Internet Symposium on Food Allergens 2001, 3(4):193-201)Contents
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DisclaimerThe reference lists of the Allergen Data Collections are based mainly on searches of Medline and FSTA (Food Science &Technology Abstracts) databases up to the related dates of publication. The scientific rigor of the studies listed is variable andnot subject of critique or evaluation by the authors or the editor of the Allergen Data Collections. The reader should be awareof considerable problems in comparing data from different studies (eg. patient cohorts, diagnostic performances, possibleflaws in allergen preparations and methodologies for allergen characterization) and is encouraged to review the originalpublications.The information provided by the Internet Symposium on Food Allergens is for educational, communication and informationpurposes only and is not intended to replace or constitute medical advice or treatments. Neither the authors nor the editorialboard of the Internet Symposium on Food Allergens are responsible for use which might be made of the information.
1 Prevalence of Chicken Meat Allergy
Prevalence data are based on different diagnostic procedures. While the prevalence of sensitization (sensitivity) can beestimated by SPT, RAST, and immunoblot, a clinical relevant sensitization (allergy) is evaluated by convincing history(anamnesis) or food challenge tests (ideally by DBPCFC).
1.1 General Population
Prevalence estimates within the author's selected populations are listed. Those that are assigned randomly selected("unselected") with numbers more than 500 may be regarded as representative of the "general populations". Inclusion criteriamay involve circumstances not related to atopic predisposition according to current knowledge.
Country / SubjectsAllergy / Sensitivity toReferences
Japan
1336 children in nusery school < 6 years of age(12.6% reported symptoms of immediate-typefood allergy)chicken meat 0.57% (questionnaire)  http://www.nuokui.com/pdf/cKnVBz7xVovI.html  
Iikura et al. 1999
1.2 Subjects with Atopic or Other DiseasesCountry / SubjectsAllergy / Sensitivity toReferences
Australia, Melbourne
96 cow's milk allergic childrenchicken meat 9% (adverse reactionsreported by parents)
Hill et al. 1997
France, Nancy and Toulouse
544 food allergic childrenchicken meat 0.6% (food challenge)
Rance et al. 1999
Italy, Parma
31 children with atopic dermatitischicken meat 6.5% (RAST)
Caffarelli et al. 2001
South Africa, Cape Town
112 children with atopic dermatitischicken meat 3.8% (reported by parents)
Steinman & Potter 1994
Spain, Madrid
25 bird feather allergic patients (SPT, RAST)chicken meat 28% (RAST)chicken meat 20% (SPT)chicken meat 12% (intolerance)
Anibarro-Bausela et al. 1991
Spain, Madrid
27 children with bird-egg syndromechicken meat 22% (self-reportedsymptoms)
Anibarro Bausela et al. 1997
Spain, Madrid
8 patients with bird-egg syndrome (21 to 41years of age)chicken meat 100% (SPT, RAST)chicken meat 50% (symptoms to raw meat)
Quirce et al. 2001
Switzerland, Zurich
402 food allergic adults (study period 1978-87)chicken meat 2.5%
Wï¿½thrich 1993
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Switzerland, Zurich
383 food allergic patients (study period 1990-94)chicken meat 2.3%
Etesamifar & Wï¿½thrich 1998
USA, Denver, CO
45 food allergic children > 3 years of agechicken meat 2.2% (DBFC)
Bock 1982
USA, Denver, CO
a) 74 food allergic children < 3 years of ageb) 111 food allergic children between 3 and 19years of agea) chicken meat 0% (DBPCFC)b) chicken meat 1.8% (DBPCFC)
Bock & Atkins 1990
USA, Durham, NC
40 atopic children with food allergychicken meat 5% (DBPCFC)
Sampson & Albergo 1984
USA, Durham, NC
113 ch  http://www.nuokui.com/pdf/cKnVBz7xVovI.html  ildren with atopic dermatitischicken meat 17% (SPT)chicken meat 2.7% (DBPCFC)
Sampson & McCaskill 1985
USA, Little Rock, AR
165 patients with atopic dermatitischicken meat 10% (SPT) from which 13%were DBPCFC-positive (n=16)
Burks et al. 1998
USA, New Orleans, LA
43 subjects with mammalian meat sensitivitychicken meat 44% (grid immunoblot)
Ayuso et al. 1999
Yugoslavia, Zagreb
35 men employed in the processing of animalfood (studied for respiratory symptoms andimmunological status)chicken meat 31% (SPT)
Zuskin et al.1992
1.3 Prevalence of Associated AllergiesCountry / SubjectsSensitivity / Allergy toReferences
USA, New Orleans, LA
57 subjects with suspected meat allergybeef 73%lamb 71%pork 58%vension 59%chicken 41%turkey 38%(grid immunoblot)
Ayuso et al. 1999
USA, San Diego, CA / Little Rock, AR
3 subjects with poultry allergychicken 100%turkey 100%dove 100%quail 100%egg 0%(SPT)
Kelso et al. 1999
2 Outgrowing of SensitivityCountry / SubjectsAllergy / SensitivityReferences
Spain, Madrid
27 children with bird-egg syndromeAt the begin of study 2 children presented symptomsafter ingestion of chicken meat; at 4 years follow-upchicken meat challenges were negative (oralchallenge)
Anibarro Bausela et al. 1997
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3 Symptoms of Chicken Meat AllergySymptoms & Case ReportsReferences
systemic reactionsanaphylaxis (1)symptoms on skin and mucous membranesangioedema (2), hives (5), swelling of eyes (5), contact urticaria (2, 6*), urticaria (2)gastrointestinal symptomsitching of mouth (5), nausea (5), oral allergy syndrome (3, 4), peri-oral syndrome (2),swelling of lips (5), swelling of throat (5), vomiting (2, 5)respiratory symptomsasthma (2), cough (2), shortness of breath (5)* to ra  http://www.nuokui.com/pdf/cKnVBz7xVovI.html  w meat, tolerate cooked(1) David 1984(2) Anibarro Bausela et al. 1997(3) Escribano et al. 1998(4) Vila et al. 1998(5) Kelso et al. 1999(6) Quirce et al. 2001
Threshold for Elicitation of Symptoms
A dose of 50 g chicken meat induced allergic symptoms in 2 chicken meat allergicchildren (oral challenge) (1)(1) Anibarro Bausela et al. 1997
4 Diagnostic Features of Chicken Meat AllergyParameters / SubjectsOutcomeReferences
Skin Test, RAST
2 patients with positive DBPCFC tochicken meatOne patient had positve SPT and negative RASTand the other hat negative SPT and positiveRAST
Sampson & Albergo 1984
IgE
Patients with isolated chicken orpoultry meat allergyNo sensitization to egg yolk protein (chickenserum albumin), but IgE-binding to severalproteins <70 kDa(1) Liccardi et al. 1997(2) Cahen et al. 1998(3) Kelso et al. 1999
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5 Composition of Chicken Meat5.1 Distribution of Nutrients (Breast)
For other beef products see: USDA Nutrient Database
Nutrients: Content per 100 g
Energy 426 kJ (100 kcal)Water 75.0 gProtein 22.8 gLipid 1.0 gMinerals 1.2 gMineralsSodium 65 mgPotassium 265 mgCalcium 14 mgIron 1100 ï¿½gPhosphorus 210 mgSelenium 12 ï¿½gVitaminsVitamin B1 70 ï¿½gVitamin B2 90 ï¿½gNicotinamide 11 mgPantothenic acid 840 ï¿½gFolic acid 9 ï¿½gVitamin B12 0.4 ï¿½gAmino AcidsArg 1350 mgHis 840 mgIle 1210 mgLeu 1570 mgLys 1710 mgMet 620 mgPhe 870 mgThr 890 mgTrp 270 mgVal 1070 mgLipidsPalmitic acid 160 mgStearic acid 80 mgOleic acid 165 mgLinolic acid 100 mgLinoleic acid 3 mgCholesterol 60 mgOthersPurines 175 mgReference: Deutsche Forschungsanstalt fï¿½r Lebensmittelchemie, Garching bei Mï¿½nchen (ed), Der kleine "Souci-Fachmann-Kraut" Lebensmitteltabelle fï¿½r die Praxis, WVG, Stuttgart 1991
6 Allergens of Chicken MeatProtein  http://www.nuokui.com/pdf/cKnVBz7xVovI.html  s / GlycoproteinsAllergen Nomenclature*References
Chicken serum albumin [66 / 70 kDa]
identical to alpha-levitin (egg yolk)Gal d 5
de Blay et al. 1994, Szepfalusi etal. 1994
Allergens: 21, 23, and 50 kDa (distinct bands);13, 27, and 33 kDa (faint bands)
Cahen et al. 1998
Allergens:17, 20, 24, 28, 31, 45, 66, and 150kDa
Ayuso et al. 1999
* current list of the Allergen Nomenclature Sub-Committee 2001** patients not related or with unknown relationship to bird-egg syndrome
6.1 Sensitization to Allergens of Chicken MeatCountry / SubjectsSensitivityReferences
Spain, Madrid
8 patients with bird-egg syndrome (21 to 41years of age)chicken serum albumin 100%(SPT, RAST)
Quirce et al. 2001
USA, Greenville, NC
1 patient with bird-egg syndromechicken meat, egg yolk, chicken andpigeon serum, and phosvitin (RAST,RAST inhibition)
Hoffman & Guenther 1988
USA, New Orleans, LA
57 subjects with suspected meat allergychicken tropomyosin in 1 of 57(Grid immunoblot)
Ayuso et al. 1999
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6.2 Properties of Chicken Serum Albumin6.2.1 Molecular Biological PropertiesChicken Serum AlbuminReferences
Allergen Nomenclature Gal d 5
(1) Allergen Nomenclature Sub-Committee 2001
Molecular Mass
70 kDa (1, 3), 66 kDa (2) (SDS-PAGE: 2, 3)Mr (calculated): 67.0 kDa (4)(1) Williams et al. 1962(2) de Blay et al. 1994(3) Szepfalusi et al. 1994(4) SWISS-PROT
Isoelectric Point pI 4.6-4.8 (serum albumin)
(1) Miller & Gmeiner 1993
Amino Acid Sequence,mRNA, and cDNA
ProteinSerum albuminSWISS-PROT:
P19121
GenBank:
X60688, V00381
PIR:
S15571, ABCHS
Amino Acids592 aa (615 aa precursor)mRNA precursor1892 bpcDNA precursor571 bp (fragment, 2)*conflict to SWISS-PROT(1) Gordon et a  http://www.nuokui.com/pdf/cKnVBz7xVovI.html  l. 1978(2) Hache et al. 1983
Posttranslational Modifications
Disulfide bonds17 disulfide bonds (1)(1) SWISS-PROT
Biological Function
Serum albumin: binding of water and Ca-, Na-, and K- cations, fattyacids, hormones, bilirubin and drugs; regulation of the colloidal osmoticblood pressure (1)3 homologous domains:domain I: 8-183 (precursor 31-206)domain II: 202-375 (precursor 225-398)domain III: 394-573 (precursor 417-596)(1) SWISS-PROT
Sequence Homology
bovine serum albumin: aa sequence identity 45% (1)(1) SWISS-PROT* chicken serum albumin and alpha-livetin are identical (Williams et al. 1962)
6.2.2 Allergenic PropertiesChicken Serum AlbuminReferences
Frequency of Sensitization
IgE-binding to chicken serum albumin in 100% of patients with bird-eggsyndrome (1)(1) see 6.1 Sensitization to Allergens of Chicken
Meat
Stability of Chicken Serum Albumin
(1) see 9 Stability of Chicken Meat Allergens
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7 Isolation & PreparationExtract / Purified Allergens MethodsReferences
Chicken MeatAfter homogenization meat was extracted by PBS buffer (pH 7.2)for 3 hours at 4ï¿½C, centrifuged, fat removed and the supernatantconcentrated by ultracentrifugation; aliquots stored at -20ï¿½C
Ayuso et al. 1999
8 Cross-ReactivitiesCross-Reacting AllergensSubjects / MethodsReferences
Chicken Meat (Egg White)
egg white, chicken serum, chicken meategg allergic patients (quantitativeimmunoelectrophoresis)
Langeland 1983
Chicken Serum (Egg Yolk)
egg yolk, chicken serum1 patient with egg allergy: Up to 100%inhibition of IgE- binding to egg yolk by chickenserum and egg yolk (RAST inhibition)
Hoffman & Guenther 1988
Chicken Serum Albumin (Hen's Egg)
chicken liver, meat, and hen's eggproteins*Specific serum IgE again  http://www.nuokui.com/pdf/cKnVBz7xVovI.html  st chicken serumalbumin (livetin), albumin and ovotransferrinfrom hen's egg and against chicken serum, liver,and meat (RAST, SPT, 1 patient)
Vouillot et al. 1992
Chicken Serum Albumin (Hen's Egg)
chicken serum, feathers, egg yolk1 egg allergic patient: >90% inhibition of IgEbinding to egg yolk by livetins, feather extracts,and chicken serum albumin; no inhibition withovomucoid (immunoblot, RAST inhibition)
Quirce et al. 1998
Chicken Serum Albumin (Hen's Egg)
chicken serum albumin, ovotransferrinfrom hen's egg whiteOnly partial cross-reactivity between chickenalbumin and ovotransferrin (Gal d 3) (ELISAinhibition, 8 patients with bird-egg syndrome,and SPT and RAST sensitivity to chicken meat)
Quirce et al. 2001
Chicken Meat (Turkey)
chicken and turkey meatCross-reactivity between chicken and turkeymeat allergens (immunoblot inhibition, 2 poultryallergic patients)
Cahen et al. 1998
Chicken Serum Albumin (Dog
Albumin)
dog albumin*Patients with dog albumin specific serum IgE:cross- reactivity with purified chicken albumin(histamine release test)
Spitzauer et al. 1994
* multiple sensitization (not proven by inhibition-tests)
9 Stability of Chicken Meat AllergensTreatmentEffectsReferences
Heat (Chicken Meat)
cooked chicken meatPositive SPT to raw meat and negative SPT to cookedmeat in a meat allergic patient
Kanny et al. 1998
Heat (Chicken Meat)
raw and cooked chicken meat(140ï¿½C, 20 min)46% of sera showed IgE binding to raw meat only,25% of sera to heated meat only, and 29% of serashowed IgE binding to both raw and heated meat (24sera from chicken meat allergic subjects, gridimmunoblot)Allergens detected in raw and heated meat: 17, 20,24, 28, 31, and 66 kDa proteins; a 45 and a 150 kDaprotein were heat labile, while several neoallergens inthe range of 14 to 90 kDa were detected in heatedmea  http://www.nuokui.com/pdf/cKnVBz7xVovI.html  t (SDS-PAGE immunoblot, 18 chicken meatsensitive patient's sera)
Ayuso et al. 1999
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Heat (Chicken Serum Albumin)
heated chicken serum albumin(90ï¿½C, 30 min)IgE reactivity to chicken albumin was reduced by88% after heating (RAST inhibition, 8 patients withpositive SPT and RAST to chicken serum albumin)
Quirce et al. 2001
10 Allergen Sources10.1 Chicken Meat Allergen SourcesReported Adverse ReactionsReferences
Chicken Meat
see 2 Symptoms of Chicken Meat Allergy
10.2 Chicken Associated Allergen SourcesPotential Adverse ReactionsReferences
Pharmaceuticals (Vaccines)
2 of 3 patients with chicken meat allergy had positive SPT to yellow fever vaccine (1)(1) Kelso et al. 1999
10 References
Allergen Nomenclature Sub-Committee, International Union of Immunological Societies (2001) Allergen Nomenclature:List of allergens http://www.allergen.org/List.htmAnibarro Bausela B, Martin Esteban M, Martinez Alzamora F, Pascual Marcos C, Ojeda Casas JA (1991) Egg proteinsensitization in patients with bird feather allergy Allergy 46:614-8Anibarro Bausela B, Garcia-Ara MC, Martin-Esteban M, Boyano-Martinez TB, Diaz-Pena JM, Ojeda-Casas JA (1997)Peculiarities of egg allergy in children with bird protein sensitization Ann Allergy Asthma Immunol 78(2):213-6Ayuso R, Lehrer SB, Tanaka L, Ibanez MD, Pascual C, Burks AW, Sussman GL, Goldberg B, Lopez M, Reese G (1999)IgE antibody response to vertebrate meat proteins including tropomyosin Ann Allergy Asthma Immunol 83:399-405Bock SA (1982) The natural history of food sensitivity J Allergy Clin Immunol 69:173-7Bock SA, Atkins FM (1990) Patterns of food hypersensitivity during sixteen years of double-blind, placebo-controlled food challenges J Pediatr 117(4):561-7Burks AW, James JM, Hiegel A, Wilson G, Wheeler JG, Jones SM  http://www.nuokui.com/pdf/cKnVBz7xVovI.html  , Zuerlein N (1998) Atopic dermatitis and foodhypersensitivity reactions J Pediatr 132(1):132-6Caffarelli C, Cavagni G, Romanini E, Caruana P, de' Angelis G (2001) Duodenal IgE-positive cells and eliminationdiet responsiveness in children with atopic dermatitis Ann Allergy Asthma Immunol 86:665-70Cahen YD, Fritsch R, Wuthrich B (1998) Food allergy with monovalent sensitivity to poultry meatClin Exp Allergy28:1026-30David TJ (1984) Anaphylactic shock during elimination diets for severe atopic eczema Arch Dis Child 59:983-6de Blay F, Hoyet C, Candolfi E, Thierry R, Pauli G (1994) Identification of alpha livetin as a cross reacting allergen ina bird-egg syndrome Allergy Proc 15(2):77-8Escribano MM, Serrano P, Munoz-Bellido FJ, de la Calle A, Conde J (1998)  Oral allergy syndrome to bird meatassociated with egg intolerance Allergy 53:903-4Etesamifar M, Wï¿½thrich B (1998) IgE- mediated food allergies including oral allergy syndrome in 383patientsAllergologie 21:451-7 [in German]Gordon JI, Burns AT, Christmann JL, Deeley RG (1978) Cloning of a double- stranded cDNA that codes for a portionof chicken preproalbumin. A general method for isolating a specific DNA sequence from partially purified mRNAJ Biol Chem 253:8629-39Hache RJ, Wiskocil R, Vasa M, Roy RN, Lau PC, Deeley RG (1983) The 5' noncoding and flanking regions of theavian very low density apolipoprotein II and serum albumin genes. Homologies with the egg white protein genes JBiol Chem 258 (7):4556-64Hill DJ, Hosking CS, Zhie CY, Leung R, Baratwidjaja K, Iikura Y et al. (1997) Frequency of food allergy in Australiaand Asia Environ Toxicol Pharmacol 4:101-10Hoffman DR, Guenther DM (1988) Occupational allergy to avian proteins presenting as allergy to ingestion of egg
200
Page 9Internet Symposium on Food Allergens 3(4):2001http://www.food-allergens.de
yolk J Allergy Clin Immunol 81(2):484-8Iikura Y, Imai Y, Imai T, Akasawa A, Fu  http://www.nuokui.com/pdf/cKnVBz7xVovI.html  jita K, Hoshiyama K, Nakura H, Kohno Y, Koike K, Okudaira H, Iwasaki E(1999) Frequency of immediate-type food allergy in children in Japan Int Arch Allergy Immunol 118:251-2Kanny G, de Hauteclocque C, Moneret-Vautrin DA (1998) Food anaphylaxis to bovine serum albumin J Allergy ClinImmunol 101(1Pt1):137-9Kelso JM, Cockrell GE, Helm RM, Wesley A (1999) Common allergens in avian meats J Allergy Clin Immunol104:202-4Langeland T (1983) A clinical and immunological study of allergy to hen's egg white. VI. Occurrence of proteinscross-reacting with allergens in hen's egg white as studied in egg white from turkey, duck, goose, seagull, and inhen egg yolk, and hen and chicken sera and flesh Allergy 38:399-412Liccardi G, Szepfalusi Z, Noschese P, Nentwich I, D'Amato M, D'Amato G (1997) Allergy to chicken meat withoutsensitization to egg proteins: a case report J Allergy Clin Immunol 100:577-9Miller I, Gemeiner M (1993) Peculiarities in electrophoretic behavior of different serum albumins Electrophoresis14(12):1312-7Quirce S, Diez Gomez ML, Eiras P, Cuevas M, Baz G, Losada E (1998) Inhalant allergy to egg yolk and egg whiteproteins Clin Exp Allergy 28(4):478-85Quirce S, Maranon F, Umpierrez A, de Las Heras M, Fernandez-Caldas E, Sastre J (2001) Chicken serum albumin (Gald 5) is a partially heat-labile inhalant and food allergen implicated in the bird-egg syndrome Allergy 56:754-62Rance F, Kanny G, Dutau G, Moneret-Vautrin DA (1999b) Food hypersensitivity in children: Clinical aspects anddistribution of allergens Pediatr Allergy Immunol 10:33-8Sampson HA, Albergo R (1984) Comparison of results of skin tests, RAST, and double-blind, placebo-controlledfood challenges in children with atopic dermatits J Allergy Clin Immunol 74:26-33Sampson HA, McCaskill CC (1985) Food hypersensitivity and atopic dermatitis: evaluation of 113 patientsJ Pediatr107:669-75Spitzauer S, Schweiger C, Sperr WR, Pandjaitan B, Valent P, Mu  http://www.nuokui.com/pdf/cKnVBz7xVovI.html  hl S, Ebner C, Scheiner O, Kraft D, Rumpold H, et al(1994) Molecular characterization of dog albumin as a cross- reactive allergen J Allergy Clin Immunol 93:614-27Steinman HA, Potter PC (1994) The precipitation of symptoms by common foods in children with atopic dermatitisAllergy Proc 15:203-10Szepfalusi Z, Ebner C, Pandjaitan R, Orlicek F, Scheiner O, Boltz Nitulescu G, Kraft D, Ebner H (1994) Egg yolk alpha-livetin (chicken serum albumin) is a cross-reactive allergen in the bird-egg syndrome J Allergy Clin Immunol93(5):932-42Vila L, Barbarin E, Sanz ML (1998) Chicken meat induces oral allergy syndrome: a case report Ann Allergy AsthmaImmunol 80:195-6Vouillot C, de Blay F, Thierry R, Simon B, Mahr L, Pauli G (1992) Chicken albumin responsible for cross-sensitization between eggs and chicken liver and flesh [abstract 197] J Allergy Clin Immunol 89:194Williams J (1962) Serum proteins and the livetins in hen's-egg yolk Biochem J 83:346-55Wï¿½thrich B (1993) Nahrungsmittelallergie Allergologie 16:280-7 [in German]Wï¿½thrich B (1996) Allergy to meat proteins in adults Allergologie 19:130-4 [in German]Zuskin E, Kanceljak B, Schachter EN, Witek TJ, Maayani S, Goswami S, Marom Z, Rienzi N (1992) Immunologicaland respiratory changes in animal food processing workers Am J Ind Med 21:177-91copyright ï¿½ 2001 by matthias besler - ONLINE PUBLISHER
201



Free Document Search Engine. support all pdf,DOC,PPT,RTF,XLS,TXT,Ebook! Free download! You can search all kind of documents! 
http://www.downhi.com/


