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Abstract

The prevalence of bed all ergy is between 3% and 65% among chil dren with atopic dermatitis and can
be upto 20% in cow's milk allergic children. Seveal studies reported anincidence of 1-2% of food
induced anaplylactic reactions caused by ingestion d bed. In andher study an even higher figure of 9%
of anaplylactic evaats fromfoods were induced by bed.

The diagnasis of bed all ergy is based on athoroughcase history suppated by skin prick tests, spedfic
serum IgE, andreactions could be confirmed by oral chall enge procedures, when anaplylactic reactions
are not expeded.

Seveal muscle and serum proteins have been identified as bed all ergens. Bovine serum albumin and
gamma dgobuins (mainly immunodobuin G/ bovine 1gG), aswell asthe muscle proteins actin andless
frequently myoglobin andtropamyosin were described as IgE-binding proteins. The major bed all ergens
are bovine serum albumin and beine IgG. Both dlergens have been implicated in crossreactivitiesto
other bovine products such as milk andto ather mammnalian meats. Therefore, including dternative
meats in the diet of bed-all ergic patients must be arefully exaluated on anindividud basis. Treatments
such as heating, freeze-drying, homogenization andmincing are apalle of reducing the all ergenicity of
bed.

This review presents data on pevalence symptoms, andcross reacting dl ergens of bed in tabuar form.
The stahbility and sources of bed all ergens are also sumrmarized.

(Internet Sympasium on Food Allergens 2001, 3(4):171-84)
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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.

internet

SYMPOSIUM | on copyright © 2001by matthias besler - ONLINE PUBLISHER
FOOR ALLERGENS home: www.food-all ergens.de

1 Prevalenceof Bed Allerqy

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 relevant sensitization (all ergy) is evaluated by convincing history
(anamnesis) or food chall enge tests (ideally by DBPCFC).

1.1 Subjedswith Atopic or Other Diseases

Country / Subjeds Sengitivity / Allergy to References
Australia, Melbourne bed 15% (adverse reactions reported by  Bishop et al. 1990
96 cow's milk allergic children parents) Hill et al. 1997
France i i

bed 18% basophil d lat
34 idiopathic nephrotic syndrome (INS) test) b (human PRIt Cegrantigtion | agrue ¢ al. 1986
patients with or without atopic manifestations
France 0
80 cases of foad- related anaphylaxis (from gzte;blégg (reported to CICBAA European Commisson 1998
199397)
France, Pierre Benite 0
60 cases of anaphylaxis (study period 198492) bedf 1.7% Andre ¢ 3. 1994
France Nancy and Toulouse

bed 1.5% (food chall R d¢a.199%
544focd all ergic chil dren 6 (food challenge) ance
[taly, Milano 0
184 chil dren with atopic dermtitis and postive|| v Ezg élsﬁj (f;f:;% s, DBPCFC)  |Flogch et dl 1905
SPT to foods 70 S
[taly, Parma

beef 3.2% (RAST) Caffarelli et al. 2001

31 children with atopic dermatitis

Malaysia, Kuala Lumpur
148 adults with symptoms of nasal congestion  |bed 12% (SPT) Gendeh et al. 2000
and rhinorrhea

South Africa, Cape Town

0 .
112 chil dren with atopic dermatitis bed 3.1% (reported by parents) Steinman & Potter 1994
Switzerland, Zurich 0 .

402foad all ergic aduts (study period 197887) |PoC and pork 4.5% Wathrich 1993
Switzerland, Zurich

383food alergic patients (study period 1990 | bed 2.9% Etesamifar & Withrich 1998

94)
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UK, London
100 matients with food intolerance

bed 2% (n =51, SPT)
bed 2% (repeated chall enge)

:/lwww.food-allergens.de

Lessof et al. 1980

USA, Baltimore, MD
335children referred for evaluation of atopic
dermatitis and possble food all ergy

bee 27% (SPT)
bee 3.3% (DBPCFC)

Werfel et al. 1997

USA, Baltimore, MD
25 cow's milk all ergic subjeds (DBPCFC)

bee 84% (SPT)
beef 20% (DBPCFC)

Werfel et al. 1997

USA, Durham, NC
113atopic children

bee 16% (SPT)
be 1.8% (DBPCFC)

Sampson & McCaskill 1985

USA, Little Rock, AR
165 patients with atopic dermatitis

bed 7.9% (SPT) from which 8% were
DBPCFC-positive (n=12)

Burks et al. 1998

USA, Memphis, TN

bed 6.7% (from 89 food-induced cases of

266 mtients with anaphylaxis (age of 12-75 ; Kemp et al. 1995
years, study period 197892) anaphylaxis)

1.2 Prevalenceof Associated Allergies

Country / Subjeds Sengitivity / Allergy to References
Italy, Milano

27 bed-allergic children (DBPCFC) (age of
0.75-4.66 years, study period 199299)

cow's milk 93% (SPT)
cow's milk 93% (DBPCFC)

Fiocchi et al. 2001a

USA, Baltimore, MD
11 bed-all ergic patients (DBPCFC)

cow's milk 73% (DBPCFC)

Werfel et al. 1997

USA, New Orleans, LA
57 subjeds with suspeded meat all ergy

bed 73%
lamb 71%
pork 58%
venison 5%
chicken 41%

turkey 38%
(grid immunobiot)

Ayuso et a. 1999

2 Outgrowing o Bed Allergy

Country / Subjeds

Sengitivity / Allergy

References

Italy, Milano

27 bed-allergic children (DBPCFC) (median
age of 2.54 years, range 0.75-4.66 years, study
period 199299)

Lossof bed allergy in 89% within median
of 3 years, range 0.83-4.83 years
(toleranceto bed prospedively evaluated
by DBPCFC on yearly basis)

Fiocchi et al. 2001

USA, Baltimore, MD
11 bed-allergic children (age of 16 monthsto
14 years) (DBPCFC)

Lossof bed allergy in 36% within 2 years
after diagnosis (DBPCFC)

Werfel et al. 1997
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3 Symptoms of Bed Allergy
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Symptoms & Case Reports

References

systemic reactions
anaphylaxis (14), excercise induced anaphylaxis (15)

cutaneous s/mptoms

angioedema (6), contact dermatitis (4, 11, 13), hand dermatiti s (1), itching of ears, face
and hands (9), edema (10), lip edema (12), pruritic lips (10), nasal pruritus (10), pruritic
and erythamtous rash (10), urticaria (6, 10), contact urticaria (3), generalized urticaria (8,
10, 15)

gastrointestinal symptoms
abdominal pain (9), diarrhea (9), eosinophili c gastroenteritis (7), nausea (9), oral pruritus
(20), vomiting (10)

respiratory symptoms
asthma (8, 10, 12), cough (8, 12), dyspnea (10), alergic rhinitis (8, 12)

other symptoms
migraine (2, 5), ocular and nasal symptoms (rhinorrhea) (10)

(1) Fisher & Stengel 1977
(2) Grant 1979

(3) Fisher 1982

(4) Jovanovic ¢ al. 1992
(5) Mylek et al. 1992

(6) deBlay et al. 1993

(7) Verdaguer et al. 1993
(8) Fiocchi et al. 1995
(9) Wiithrich 1996

(10) Werfd et al. 1997
(12) Boehncke ¢ al. 1998
(12) Fiocchi et al. 199&
(13) lliev & Wiithrich 1998

(14 Kanny et al. 1998
(15) Biedermann et al. 1999

Percentage of Reactions

Asthmain 7.7%, all ergic rhinitis and asthmain 23%, lip edema and coughing in 7.7%,
urticariain 46%, and al ergic rhinitisand urticariain 15% of patients (13 bed all ergic
children, DBPCFC) (1)

(1) Fiocchi et al. 199%

Threshold for Elicitation of Symptoms

Doses between 10 and 16 gof well-cooked bed dicited all ergic symptomsin 36% of
patients, doses between 30 and 60 gin 55%, and a dose of 250 gin 9% (DBPCFC, 11 bed
alergic patients aged between 16 months and 14years) (2)

The total dose of 90 mg bovine serum albumin (corresponding to the amount present in
180 gof calf meat) dicited immediate reactionsin 3 children (12 bed allergic children,
DBPCFC) (1)

Positi ve reaction to 55 mg of bovine serum albumin (1 bed all ergic adult, DBPCFC) (3)

(1) Fiocchi et al. 1995

(2) Werfel et al. 1997
(3) Kanny et al. 1998

4 Diagnostic Features of Bed Allergy

Parameters/ Subjeds Outcome

References

SPT, Clinical Relevance

4 reportedly bed all ergic subjeds 25% had positive SPT

Boccafogli et al. 1994

SPT, Clinical Relevance SPT commercial fresh food
20 bed dlergic children (DBPCFC) (median  [sensitivity 9% 100%
age of 2.29 years, range 1-4.33 years, study spedficity 85% 85%

period 199296)

Fiocchi et al. 199&

IgE, Clinical Relevance

34 chil dren with atopic dermatitis (20 sensitivity 90%

DBPCFC positive, 14 DBPCFC negativeto | SPeancity 57%
X cut-off point 1.8 kU/L
bed) (median age of 2.26 years, range 1-4.41 (RAST)

years)

Fiocchi et al. 2000

2% had a clinically reevant bed all ergy
(SDS-PAGE immunobl ot)

IgE, Clinical Relevance
41 bed sensitive subjeds

Ayuso et a. 1999
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5 Therapy of Bed Allerqgy

Treatment*

Outcome

References

Elimination Diet
Infants with bed and cow's milk all ergy

High therapeutic efed of canned pork meat
and horse meat formulas in the diet of infants

Ladodo et al. 1989

Oral Desensiti zation

After elimination diet for 1 year oral

desensiti zation was performed with extracts
from raw bed, veal, and pork in dil utions from
1:20million and 1:10000ver a period of 3
years (a bed and pork all ergic woman)

After the treatment the patient could eat 100 g
bed or pork upto 4 times a week; suddenly a
relapse with severe al ergic symptoms

Woithrich 1996

elimination diet was foll owed again

ocaurred after ingestion of bed; then a strict

* Studies may be experimental, unproved, or controversial. Please noticethe disclaimer !

6 Composition of Bed

6.1 Distribution of Nutrients (Fillet Steak)

For other bed products e USDA Nutrient Database

Nutrients. Content per 100 g

Energy 494 kJ (116 kcal)
Water 75.1 g

Protein 19.2 g

Lipid 44 g

Minerals1.1 g

Minerals

Sodium 50 mg
Potassum 340mg
Magnesium 20 mg
Calcium5mg
Manganese 20 g
Iron 2100ug
Copper 70 pg
Zinc 3600ug
Phosphorus 165mg
Fluoride 100 ug

lodine 1 ug
Selenium 35 g

Vitamins

Vitamin D traces
Vitamin E 230 ug
Vitamin B1 100ug
Vitamin B2 130ug
Nicotinamide 4600ug
Pantothenic acid 1000ug
Vitamin B6 500ug
Biotin 5 ug

Folic acid 10ug
Vitamin B12 2ug

Amino Acids
Arg 1350mg
His 740mg
Ile 1090mg
Leu 1700mg

Lys2020mg
Met 570mg

Phe 930mg
Thr 1010mg
Trp 260mg
Tyr 780mg
Val 1150mg

Lipids

Palmitic acid 1080mg
Stearic acid 520mg
Oleic acid 1690mg
Linolic acid 80mg
Linoleic acid 50mg
Arachidonic acid 40mg
Cholesteral 70 mg

Others
Purines 120mg

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

Muscle Proteins Amount of total protein

Myofibrils 50-55%
Myosin 45%
Actin 22%
Tropomyosin 8%
Troponin 2%

Sarkoplasm 30-34%
Albumins
Globulins (Myoglohins)

Connedive Tisae 10-15%
Coallagen 40-60%
Tropocoll agen
Elastin 10-20%

Serum Proteins

Concentration in Serum

Bovine Serum Albumin
Immunoglobulin G

3555 g/ L (50mg/ 100 gCalf Meat)
8-18 g/ L

References; Lawrie 1985 Morrissy et al 1987 Fiocchi et al. 1995

7 Allergens of Bed

Proteins/ Glycoproteins

Allergen Nomenclature* References

Bovine Serum Albumin [67 kDa] Bosd 6 Restani et al. 19973, Werfd et al.
1997 Han et al. 2000
Immunoglobulin [160 kKDa] Bosd 7 Werfd et al. 1997 Ayuso et al.

200Q Han et a. 2000

Actin, Myoglobin

Restani et al. 1997a

Allergens: 160, 66, 45, 38, and 21 KDa

Ayuso et al. 2000

* current list of the Allergen Nomenclature Sub-Committee2001

7.1 Sensitization to Bed Allergens

Country / Subjeds Sengitivity to References
[taly, Milan
10 chil dren with positive SPT to raw and cooked |bovine serum allbumin 100 (SPT) Fiocchi et al. 1998
bed and positive DBPCFC to codked bed
Allergensin raw besd: a) b)
USA, New Orleans, LA 160 KDa (bovine IgG) 83% |24%
Z‘; ;g E‘Zg f‘"lerg";wg_e‘;s 66 KDa 25% [27% | |Ayusoetal. 2000
olerant subjeds
(5 months to 48 years of age) 45 koa 1% [20%
(SDS-PAGE immunobl ot)
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7.4 Properties of Bovine Serum Albumin

7.4.1 Moleaular Biological Properties

Bovine Serum Albumin (BSA)

References

Allergen Nomenclature Bosd 6

(1) Allergen Nomenclature Sub-

Committee2001

Moleaular Mass

(1) Miller & Gemeiner 1993

Mr in SDS-PAGE: 67.0 kDa (1), 66.3 kDa (2) (2) wal 1998

Mr (calculated): 66.4 kDa (preaursor, 3) (3) SWISSPROT
Isoeledric Point pl 4.7-4.95 (1), 4.9-5.1 (2) 8 {\/Avgll elrg%feme' ner 1993
Amino Acid Sequence, MRNA, and cDNA

BSA

SWISSPROT: P02769

GenBank: M73993 X58989 Y17769

PIR: ABBOS (1) Brown 1975
Amino acids 583residues (1), 607 (preaursor)

mRNA 2035bp, 2061 bp, 1883bp

cDNA

Posttrandational Modifications

Disulfide Bridges:
9 dsulfide bonds (1)

(1) Brown 1974

Biological Function

BSA bdongsto the ALB/AFPVDB family, main plasma protein (1)

3 homologous domains. | aa4-177, Il aa196-369, 11l aa388567 (on preaursor: |
aa28-201, Il aa220-393 Il aa412-591(1)

goad binding capacity for water, Ca2+, Na+, K+, fatty acids, hormones, bili rubin
and drugs, main function regulation of coll oidal osmotic bload presaure (1)

(1) SWISSPROT

Location
production in plasma, extracdlular seaetion (1)

(1) SWISSPROT

Sequence Homology

serum albumin from sheep: aasequenceidentity 92% (1)

serum albumins from pig, cat, human, rhesus macaque, horse, rabhit: aa
sequenceidentities 72-79%% (1)

(1) BLAST at PIR

Other Properties
possble trigger of insuli n-dependent diabetes mellit us. BSA peptide aa126-144
(ABBOS) may be the reactive eitope (1)

(1) Karjalainen et al. 1992
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7.4.2 Allergenic Properties
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Bovine Serum Albumin (BSA) References
Frequency of Sensitization (1) see7.1 Sensitization to Beef
IgE-binding to BSA in 0-88% of patients (1) Allergens

B-Cell Epitopes

IgE binding sites located on aasequenceof BSA:
aa500-574 (of BSA) / aa524-598 (of preaursor) (1)

(2) tryptic peptides, SDS-PAGE immunoblotting, 5 bed all ergic children

(1) Beretta et al. 2001

Alteration of Allergenicity
heat treatment:
Negative reaction to cooked BSA (1.8

pepsin hydrolysis:

3-4 (mAb ELISA inhibition)* (1)

with pepsin (5 minto 1 h) (3)

* no IgE-binding studies

(55mg) in DBPCFC in a 19-year old woman (2)

ABBOS epitope (aal126-144) not completely eliminated duing digestion at pH

Progressve reduction of positive responsesin SPT and RAST after digestion

¢) and positi ve reaction to uncooked BSA

(1) Alting et al. 1997
(2) Kanny et al. 1998

(3) Fiocchi et al. 199%

seeadso 10 Stability of Bed Allergens

8 lsolation & Preparation

Extract / Purified Allergens

M ethods

References

Protein extract

Ground raw bed was pulverized and extracted with
PBS buffer (pH 7.4) overnight at 4°C, then
centrifuged, the fat removed and centrifuged again

Werfel et al. 1997

Bovine serum albumin

Isolation by cold acohol predpitation

Fiocchi et al. 199%

bovine IgG

Acid predpitation of colostral whey and
concentration of supernatant, isolation of 1gG by
affinity chromatography (Avid Gel AL) and further
purification by IEC, dialysis, lyophylization

Lefranc-Mill ot et al. 1996

9 CrossReactivities

CrossReacting Allergens

Subjeds/ Methods

References

Bed: (Lamb)
serum albumins from bed and lamb*

Significant correlationsin SPT between bovine and
ovine serum albumins (r = 0.846 p < 0.000J) and
between bed and lamb meat (R =0.771, p < 0.005
(All 12 children SPT positive to bovne and ovine
meat, and to serum albumins);

6 of 12 children were RAST positive to bovine meat,
3 to lamb meat, 4 to bovne serum abumin and 3to
ovine serum abumin;

in DBPCFC 3 chil dren were positive to bovine serum
albumin and 4to ovine serum albumin (ancther child

had a delayed reaction to ovine serum albumin)

Fiocchi et al. 199%

Bed: (Lamb, Venison, Milk)
bovine IgG, lamb, venison, and milk

Inhibition of IgE to bovne IgG by lamb and venison
extracts and milk

Ayuso et a. 2000
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Bed: (Pork, Sreep)
serum albumins from bed, pork, and
sheg

Crossreactivity between purified bovine, pig, and
ovine serum abumins was demonstrated; no cross
reactivity with serum albumins from horse, rabhit,
turkey, and chicken (SDS-PAGE immunoblot
inhibiti on, bed all ergic patients with bovine serum
albumin spedfic serum IgE)

Restani et al. 1997, 1998

Bed: (Cows Milk)
bed, cow's milk*

8/11 bed all ergic children presented concomitant
reactivity to cow's milk (DBPCFC)*

Werfel et al. 1997

Bovine Gelatin: (Fish Gelatin)
bovine and fish gdatin

Little cossreactivity between fish and bovine
gelatins (poded serum from fish gelatin sensitive
patients)

Sakaguchi et al. 2000

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

Unique Allergens Subjeds/ Methods References
. No IgE- binding from sera of 10 bed all ergic
E ee?‘ (Porklé Chécm@k individuals to pork and chicken meat extracts Han et al. 2000
€@ VSpork and chicken (ELISA, SDS-PAGE immunoblot)
10 Stability of Bed Allergens
Treatment Effeds References

Homogenization,

cooked bed (20 min, 140°Ciin
conventional oven)

bed only, 24% to proteins of raw and cooked bedf,
and 7% to cooked bed only
(41 bed sengitive patients, SDS-PAGE immunohlot)

Lyophili_ zation . 2 chil dren with weak reactionsin SPT (12 children Fiocchi et al. 199%
homogenized bed and freeze-dried | With bedf allergy)
bed
Homogenization, 1) no positi ve reactions in SPT and DBPCFC
Lyophili zation 2) 1 child positive in SPT, no positi ve reaction in S
1) homogenized bed DBPCFC (10 chil dren with positive SPT to raw and Fiocchi et al. 1998
2) freeze-dried bed cooked bed and positive DBPCFC to codked bef)
Heat 10todderswith positive SPT to raw and cooked ) .
cooked bedf (100°C, 5 min) bed: Positive DBPCFC with 180 gof cooked bed | 1ol €t al. 1998
Heat Positi ve SPT to raw bed and negative SPT to cooked
cooked bed bed in ameat all ergic patient Kanny et al. 1998
Heat Stronger IgE reactivity to raw meats in comparison

oked bed to cooked meats (57 sera from suspeded meat- Ayuso et a. 1999
co alergic subjeds, grid immunobl ot)

61% of sera showed IgE-binding to proteins of raw

Heat ’ d garop

Ayuso et a. 2000

Heat
heated bovine serum albumin

7 chil dren were sensiti ve to heated bovine serum
albumin in SPT and 4 chil dren were DBPCFC
positi ve to bovine serum albumin (11 chil dren with
bed all ergy and positive SPT to bovne serum
albumin)

Fiocchi et al. 199&

Heat
cooked bovine serum albumin
(100°C, 10 min)

Negative reaction to cooked bovine serum albumin
(1.8 g) and positi ve reaction to uncooked bovine
serum albumin (55mg) in DBPCFC in a 19-year old

woman

Kanny et al. 1998
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Heat
a) rare-cooked bed (red centrally and

pink peripherally)
b) well-cooked bed (brown)

11 bed allergic children

a) 3 children: positive DBPCFC
b) 8 children: positive DBPCFC

:/lwww.food-allergens.de

Werfd et al. 1997

Allergenic potencies comparing maximal inhibiti on

Heatd oked bed of IgE binding to raw bed: raw bed > cooked bed | Werfel et al. 1997
rawand co (2 sera from bedf all ergic dhil dren, EAST inhibition)

Bovine serum albumin and gamma glohulin were
Heat heat-labil e, 6 protein fractions persisted heat

minced bed extract heated
a) upto 2h at 85°C
b) for 20 min upto 80°C

treatment: Strongest IgE-binding to 17.8 kDa and
strong IgE-binding to 19 kDa protein; weak |gE-
binding to 14, 20, 45, and >60 kDa proteins (11 bed
alergic children, SDS-PAGE immunobl ot)

Werfd et al. 1997

Heat
minced bed, purified bovine serum
albumin and gamma-globulin

Heating of minced bed at 80°C:

a) bovine serum albumin stable for 10 min

b) gamma-glohulin stable for 3 min

Hesating of purified proteins.

a) bovine serum albumin stable for 15 min at 95°C

b) gamma-globulin stable for 15 min at 65°C
(11 bed alergic children, SDS-PAGE immunohlot)

Werfd et al. 1997

Reduction, Detergents
bovine serum albumin

1) reduction with 2-mercaptoethanal
2) SDS-treatment (and heating)

1) reduction but not elimination of IgE-binding
2) no deaease in IgE-binding of bovine serum
albumin (PAGE immunohblot)

Restani et al. 1998

Reduction
reducing conditi ons
(mercaptoethanol, iodoacetamide)

IgE reactivity to bovine IgG completely disappeared
when bed extracts were separated under reducing
conditi ons, indicating conformational epitopes (SDS-
PAGE immunohlot)

Ayuso et a. 2000

Pepsin Hydrolysis (Serum
albuming)

hydrolysis of bovine serum albumin
with pepsin @) for 5 min and b) for 2
and 4 hours

a) positive SPT in 4 children, RAST all negative

b) positive SPT in 2 children, RAST all negative
(12 children with bed allergy and positive SPT to
bovine serum albumin)

Fiocchi et al. 199%

Hydrolysis

multienzymatic in vitro digestion of
meat samples (raw, steam-cooked
(home-made and industrial codking),
homogenized (strained) and freeze-
dried)

Enzymatic digestibility is srongly affected by heat
treatment; cooking and technological treatments
reduce positi ve responsesin SPT

(8 children with , SPT and SDS-PAGE immunobl ot)

Restani et al. 199D

Pepsin Hydrolysis, Pancreatic
Enzymes, Whey Proteins
hydrolysis with pepsin (pH 2, 3, and
4, for 90 min) foll owed by hydrolysis
with a mixture of pancreatic enzymes
(pH 7.5 for 150min) of bovine serum
albumin and bovine IgG

Percent inhibiti on of 1gE-binding from sera of
patients with IgE- mediated cow's milk allergy to
native proteins by respedive hydrolysates of

homol ogue protein:

pepsin hydrolysis at pH2 |pH3 |pH4
BSA 0% 0% 58%
bovine IgG 25% |54% (91%

(RAST inhibiti on)

Schmidt et al. 1995
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11 Allergen Sources

11.1 Bed Allergen Sources
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Reported Adverse Reactions

References

Bed

see2 Symptoms of Bed Allergy

Salami
A case of anaphylaxisinduced by ingestion of a salami (source of meat not spedfied)
1)

(1) Pastorello et al. 2001

Gelatine
Two cases of anaphylaxis induced by ingestion of gelatine (source not spedfied) (1)

(1) Pumphrey & Stanworth 1996

Pharmaceuticals
A case of IgE-mediated reactionsto bovne serum albumin contained in the dil ution
fluid added to semen for artificial insemination (1)

(1) deBlay et al. 1993

Pharmaceuticals
Immunizing with sera containing adjuvants the subjeds became sensiti zed to aher
substances in the immunizing sera, spedfically to bed protein (1)

(1) Hollander 1995

Pharmaceuticals: Aprotinin

Anaphylactic reactions associated to the administration of aprotinin, either by
injedion route or as a biological sealant appli cation; documented risk factorsinclude
alergy to bed meat, egg white, cheese and milk; aprotinin is a proteinase inhibitor (1)

(1) Laxenaire d al. 2000

11.2 Bed Associated Allergen Sources

Thetableli sts adverse events due to unexpeded all ergens (other than bed all ergens) present in a variety of bed products.

Reported Adverse Reactions

References

Seveal FoodProducts

9 Adverse reactions to unexpeded cow's milk allergensin
a) Meatball s containing 1.1% CAS (undedared)

b) Hot dog containing 0.04% CAS (contaminated)

¢) Reaombined ham containing 26% (undedared)

d) Sausage @ntaining 1.0% CAS (undedared)

€) Sausage mntaining 0.06% CAS (contaminated)

(1) Mamheden Yman et al. 1994

Sausage (Texturing Agent)
Severe reactions after ingestion of sausage mntaining CAS (texturing agent) (1)

(1) Foucard et al. 1997

Meat (Tenderizing Agent)
Asthma dter long-term contact with papain dust in a supervisor of a meat tenderizer
factory (1)

(1) Novey et al. 1979

Hamburger Meat (Sgice)

Allergic reactionsin a 40-year old meat industry worker handling flavourings for
minced bed in the preparation of hamburgers; evaluation revealed |gE-mediated
reactions to ginger as aingredient of the flavourings (1)

(1) Cuevaet a. 2001

" Salami Worker's Lung"

Hypersensiti vity pneumoniti sin a woman (56 years) due to inhaled antigens from dust
in afactory producing salamis; in the ailtures of the material that covered the salamis
Penicilli um spp. was present and the suspeded cause of hypersensitivity reactions (1)

(1) Rivero et al. 1999
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Veterinary Drug Residues

Ocaurence of al ergic reactions was demonstrated in 2/9 patients chall enged with
penicilli n- contaminated meat (1)

Anaphylaxis on 4 occasions in a child, likely caused by bed containing streptomycin |(1) Lindemayr et al. 1981
)
A 64 year old woman experienced anaphylactic shocks after ingestion of bedf and pork | (3) Kanny et al. 1994
meat, respedively. Foaod all ergy to animal proteins excluded. The woman was highly
sensitzed to penicilli n. It was concluded that food induced anaphylaxis was linked to
penicilli n residuesin meats (3)

(2) Tinkelman & Bock 1984

12 References  [Recet Reviews]

-

[ o

¢ © ¢ ¢© © © © ¢

¢ © ¢ ¢ © ¢ © © © © cCcvoOCUO

Allergen Nomenclature Sub-Committeg International Union of Immunological Societies (2001) Allergen Nomenclature:
List of allergens http://wwwall ergen.org/List.htm

Alting AC, Méijer RJ, van Beresteijn EC (1997 Incomplete dimination of the ABBOS epitope of bovine serum
albumin under simulated gastrointestinal conditions of infants Diabetes Care 20:875-80

AndreF, Andre C, Colin 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

Ayuso R, Lehrer SB, Tanaka L, Ibanez MD, Pascual C, Burks AW, Sussnan GL, Goldberg B, Lopez M, Reese G (1999
IgE antibody response to vertebrate meat proteinsincluding tropomyosin Ann Allergy Asthma Immnund 83:399-405
Ayuso R, Lehrer SB, Lopez M, Reese G, Ibanez MD, Esteban MM, Ownby DR, Schwartz H (2000 Identification of
bovine IgG asa major crossreactive vertebrate meat allergen Allergy 55:348-54

Beretta B, Conti A, Fiocchi A, Gaiaschi A, Galli CL, Giuffrida MG, Ballabio C, Restani P (2001) Antigenic
determinants of bovine serum albumin Int Arch Allergy Immund (in press

Biedermann T, Schopf P, Rueff F, Przyhilla B (1999 Exertion-induced anaphylaxis after eating pork and bed Dtsch
Med Wochenschr 124:456-8 [in German)]

Bishop JM, Hill DJ, Hosking CS (1990 Natural history of cow milk allergy: clinical outcome J Pediatr 116.8627 [co
mment J Pediatr 1991 1184 Pt 1):655-6]

Boccafogli A, Vicentini L, Camerani A, Cogliati P, D'Ambrosi A, Scolozzi R (1994 Adverse food reactionsin patients
with grasspollen allergic respiratory disease Ann Allergy 73:301-8

Boehncke WH, Pill ekamp H, GassS, Gall H (1998.Occupational protein contact dermatitis caused by meat and fish
Int J Dermatol 37:35860

Brown JR (1974 Structure of serum albumin: disulfide bridges Fed Proc 33:1389

Brown JR (1975 Structure of bovine serum albumin Fed Proc 34:591

Burks AW, James JM Hiegel A, Wilson G, Wheder JG, Jones SM, Zuerlein N (1998 Atopic dermatitis and food
hypersensitivity reactions J Pediatr 132(1):1326

Caffareli C, Cavagni G, Romanini E, Caruana P, de' Angelis G (2001) Duodenal IgE-positive cdlsand elimination
diet responsivenessin children with atopic dermatitis Ann Allergy Asthma Immund 86:665-70

Cueva B, Izquierdo G, Crespo JF, Rodriguez J (2001) Unexpeded spiceallergy in the meat industry J Allergy Clin
Imnund 108144

deBlay F, Tomb R, Vouill ot C, Thierry R, Grosshans E, Pauli G (1993 Urticaria and angioedema during insemination
with fluid containing bovine serum albumin Contact Dermatitis 28:119

Etesamifar M, Wthrich B (1998 I gE- mediated food all ergiesincluding oral allergy syndromein 383
patientsAllergdogie 21:451-7 [in German]

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

Fiocchi A, Restani P, Riva E, QualizzaR, Bruni P, Restelli AR, Galli CL (199%) Meat allergy: | - Spedfic IgE to BSA
and OSA in atopic, bed sensitive children J Am Coll Nutr 14:239-44

Fiocchi A, Restani P, RivaE, Restelli AR, Biasucd G, Galli CL, Giovannini M (199%) Meat allergy: 1l -Effeds of foad
processng and enzymatic digestion on the all ergenicity of bovine and ovine meats J Am Coll Nutr 14:245-50

Fiocchi A, Decd E, Mirri GP, Travaini M, Riva E (19983) Sensitivity and spedficity of skin test for r aw bed
challenge in children [abstract 55] Ann Allergy Asthma Imnmund 80:92

Fiocchi A, Restani P, Riva E, Mirri GP, Santini |, Bernardo L, Galli CL (199&) Heat treatment modifiesthe
allergenicity of bed and bovine serum albumin Allergy 53:798-802

Fiocchi A, Travaini M, Dece E, SalaM, Bernardo L (2000 Optimisation of RAST for bed allergy using acutoff




¢ ¢© © © ©

ol o

¢ ©¢©° € €© €© ¢©¢C ©

ol o

¢ © ¢ ¢ © © © © © ¢©

point calculated by ROC analysis [abstract P15(0 Ann Allergy Asthma Imnund 84:168

Fiocchi A, Travaini M, SalaM, Silano M, Fontana P, Riva E (2001a) Allergy to cow's milk in bed-allergic children
[abstract 72] Ann Allergy Asthma Imnund 86:89

Fiocchi A, Travaini M, Terracdano L, De Chiara A, Arrigoni S (2001b) Natural history of bed allergy in children
Allergy 56(Supp.68):176

Fisher AA (1982 Allergic contact urticariatoraw bed: histopathology of the spedfic wheal reaction at the scratch
test site Contact Dermatitis 8:425

Fisher AA, Stengel F (1977 Allergic occupational hand dermatitis due to calf'sliver. An urticarial "immediate"
type hypersensitivity Cutis 19:561-5

Gendeh BS, Murad S, Raz AM, Abdullah N, Mohamed AS, Kadir KA (2000 Skin prick test reactivity to foodsin
adult Malaysians with rhinitis Otolaryngd Head NeckSug 12275862

Grant EC (1979 Foad allergies and migraine Lancet 1(8123:966-9

Han GD, Matsuno M, Ito G, Ikeucht Y, Suzuki A (2000 Meat allergy: investigation of potential allergenic proteinsin
bed Biosci Biotedhnd Biochem 64:188795

Hill DJ, Hosking CS, Zhie CY, Leung R, Baratwidjgja K, likura Y et al. (1997 Frequency of foad allergy in Australia
and Asia Environ Toxicol Pharmacol 4:101-10

Hollander DH (1995 Bed allergy and the Persian Gulf syndrome Med Hypotheses 45:221-2

lliev D, Wuthrich B (1998 Occupational protein contact dermatitiswith type | allergy to different kinds of meat
and vegetables Int Arch Occup Environ Health 71:289-92

Jovanovic M, Oliwiedi S, Beck MH (1992 Occupational contact urticaria from bed associated with hand eczema
Contact Dermatitis 27:188-9

Kanny G, Puygrenier J, Beaudoin E, Moneret-Vautrin DA (1994 Alimentary anaphylactic shock: implication of
penicilli n residues Allerg Imnund (Paris) 26:181-3 [in French]

Kanny G, de Hautedocque C, Moneret-Vautrin DA (1998 Food anaphylaxisto bovine serum albumin J Allergy Clin
Immund 101(1Pt1):137-9

Karjalainen J, Martin JM, Knip M, llonen J, Rohinson BH, Savil ahti E, Akerblom HK, Dosch HM (1992 A bovine
albumin peptide as a possble trigger of insulin-dependent diabetes mellitus N Engl J Med 327302-7 (erratum
327.1252

Kemp SF, Lockey RF, Woalf BL, Lieberman P (1995 Anaphylaxis. A review of 266 cases Arch Intern Med 155174954
Ladodo KS, Borovik TE, Tybakova EP, Mitina NV, Ustinova AV (1989 Use of dietetic canned meatsin the nutrition
of infantswith food allergy Vopr Pitan 1:34-6 [in Russan]

Lagrue G, Hedlan JM, Belghiti D, Sainte-Laudy J, Laurent J (1986 Basophil sensitization for food allergensin
idiopathic nephrotic syndrome Nephron 421237

Lawrie RA (1985 Meat science[4th edn] Pergamon Press Oxford

Lefranc-Mill ot C, Vercaigne-Marko D, Wal JM, Lepretre A, Pdtre G, Dhulster P, Guill ochon D (1996 Comparison of
the IgE titersto bovine wlostral G immunoglobulinsand their F(ab')2 fragmentsin sera of patients allergic to milk
Int Arch Allergy Immund 11015662

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

Lindemayr H, Knobler R, Kraft D, Baumgartner W (1981) Chall enge of penicilli n-allergic volunteers with penicilli n-
contaminated meat Allergy 36:471-8

Mill er I, Gemeiner M (1993 Peauliaritiesin eledraophoretic behavior of different serum albumins Eledrophaesis
14:13127

Morrissey PA, Mulvihill DM, O'Neill M (1987 in: Devdopments in Food Proteins-5 (Hudson BJF, ed) Elsevier applied
Science, London

Mylek D (1992 Migraine as one of the symptoms of food all ergy Pol Tyg Lek47:89-91 [in Polish] Erratum in: Pol Tyg
Lek (1992 47.557

Novey HS, Marchioli LE, Sokol WN, Wels D (1979 Papain-induced asthma - physiological and immunological
features J Allergy Clin Imrmund 63:98-103

Pastorello EA, Rivolta F, Bianchi M, Mauro M, Pravettoni V (2007) I ncidence of anaphylaxisin the energency
department of a general hospital in Milan J Chromatogr B 756.11-17

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

RanceF, Kanny G, Dutau G, Moneret-Vautrin DA (199%) Food hypersensitivity in children: Clinical aspedsand
distribution of allergens Pediatr Allergy Immund 10:33-8

Restani P, Fiocchi A, Beretta B, Velona T, Giovannini M, Galli CL (19973) Meat allergy: Il - Proteinsinvolved and
crossreactivity between different animal spedes J Am Coll Nutr 16:383-9



¢ ¢ ¢ ¢ © ©€ © © ¢©

oC

-
-

Restani P, Fiocchi A, Restelli AR, Velona T, Beretta B, Giovannini M, Galli CL (1997) Effed of technological
treatments on digestibili ty and all ergenicity of meat-based baby foods J Am Coll Nutr 16:376-82

Restani P, Fiocchi A, Beretta B, Velona T, Giovannini M, Galli CL (1998 Effeds of structure modifications on IgE
binding properties of serum albuminsInt Arch Allergy Imnmund 117:113-9

Rivero MG, Basile LM, Salvatore AJ, Fridlender H, Maxit M (1999 Salami worker'slung Medicina (B Aires) 59:367-9
[in Spanish]

Sakaguchi M, Toda M, EbiharaT, Irie S, Hori H, Imai A, Yanagida M, Miyazava H, Ohsuna H, Ikezawva Z, Inouye S
(2000 I gE antibody to fish gelatin (type | collagen) in patients with fish allergy J Allergy Clin Immund 106.579-84
Sampson HA, McCaskill CC (1985 Foad hypersensitivity and atopic dermatitis: evaluation of 113 patients] Pediatr
107:669-75

Schmidt DG, Meijer RJ, Slangen CJ, van Beresteijn EC (1995 Raising the pH of the pepsin- catalysed hydrolysis of
bovine whey proteinsincreasesthe antigenicity of the hydrolysates Clin Exp Allergy 25: 100717

Steinman HA, Potter PC (19949 The precipitation of symptoms by common foods in children with atopic dermatitis
Allergy Proc 15:203-10

Tinkelman DG, Bock SA (1984 Anaphylaxis presumed to be caused by bed containing streptomycin Ann Allergy
532434

Verdaguer J, Corominas M, Bas J Valls A, Mestre M, Romeu A, Gonzdez L, Massp E, BuendiaE (1993 IgE
antibodies against bovine serum albumin in a case of eosinophili c gastr oenteritis Allergy 48:542-6

Wal JM (1998 Cow's milk allergens[review] Allergy 53:101322

Werfd SJ, Codke SK, Sampson HA (1997 Clinical reactivity to bed in children allergic to cow's milk J Allergy Clin
Imnund 99:293-300

Withrich B (1993 Nahrungsmittelallergie Allergaogie 16:280-7 [in German]

Withrich B (1996 Allergy to meat proteinsin adults Allergaogie 19:130-4 [in German)]

Recant Reviews

-
-

Fiocchi A, Restani P, Riva E (2000 Bed allergy in children Nutrition 164547
Laxenaire MC, Dewachter P, Peaquet C (2000 Allergic risk of aprotinin Ann Fr Anesth Reanim 19:96-104[Articlein

French]

copyright © 2001by matthias besler - ONLINE PUBLISHER



