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Allergy to goat and sheep cheese with good
tolerance to cow cheese
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Summary

Background We report on a patient who experienced allergic reactions after eating goat
cheese and after touching goat and sheep cheese, but not after consuming cow’s milk dairy
products.

Objective To assess the allergenicity and IgE-binding capacity of the caseins from the
three different species.

Methods Skin prick tests were carried out using whole milk and caseins from three
different species (goat, sheep and cow), and whey fractions of cow’s milk. Total serum IgE
and specific IgE to cow’s milk proteins were measured by CAP system and specific IgE
against caseins and whole milk were determined by ELISA technique. To evaluate
allergenic cross-reactivity, inhibition of the IgE ELISA activity to goat's milk and goat
casein was tested for the three caseins. SDS-PAGE and immunoblotting was used to
determine IgE binding bands in caseins.

Results Skin tests were positive to sheep and goat’s milk, sheep and goat casein, as well as
to sheep and goat cheese. Total serum IgE was 66 kU/L and IgE determinations by CAP
were negative. IgE ELISA against the caseins from goat and sheep was strongly positive,
whereas it was negative to cow casein. ELISA inhibition assays revealed a high degree
of cross-reactivity between goat casein and sheep casein. Immunoblotting showed three
IgE-binding bands in goat casein at 31, 27 and 22 kDa, which may correspandstcand
y-caseins. A band at about 31 kDa was observed in sheep casein and another band at 34 kDa
was recognized in cow casein.

Conclusion This patient developed allergy to goat and sheep cheese with good tolerance
to cow’s milk. We identified goat casein as the main allergen causing sensitization in this
patient as demonstrated Iy vivo andin vitro tests. A high degree of cross-reactivity
between goat and sheep casein was observed.
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albumin [2]. Recent studies suggest that casein may be the
main allergen both in children [3] and adults [4]. Caseins
Allergy reactions due to cow’s milk proteins have beenrepresent 80% of mass in milk, and the existence of cross-
considered one of the most common causes of food allergyeactivity between milk caseins from different animals has
among infants [1]. The major allergenic proteins in cow’sbeen reported [4,5].
milk are 8-lactoglobulin,a-lactalbumin, caseins and serum  We describe the case of a patient who had allergic
reactions after eating goat cheese and after touching goat
Correspondence: J. Sastre, Servicio de Alergia, Fuhdalivmez Drz, ~ and sheep cheese, but not after consuming cow’s milk or
Av. Reyes Catticos 2, 28040 Madrid, Spain. cow’s milk dairy products. In this study, we have examined
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the allergenicity and IgE-binding capacity of three caseinsResults of skin prick tests were expressed as the two largest
from different species by means of immunoblotting, ELISA weal orthogonal diameters in mm. A weal with a mean
and ELISA-inhibition assays. diameter of 3mm, or greater, together with erythema
occurring 15min after testing was defined as a positive
reaction, being negative the skin prick test with the saline at
Case report .
the same time.
The patient is a 2-year-old girl with a family background of
atopy (her father suffered from hay fever due to grass;
pollen). She was exclusively breast-fed for the first
2months of life, and thereafter, she had received a cow'Jotal serum IgE and specific IgE to cow’s milk proteins
milk formula (Nativd'). Other foodstuffs, which were were measured with the Pharmacia CAP system IgE
introduced as recommended, were well tolerated with thé-EIA (Uppsala, Sweden), according to the manufacturer’s
exception of legumes. At 1year of age she experienced aimstructions. The results were expressed in kilounits per litre
episode of wheezing and cough within 5min after the(kU/L) and CAP scores higher than 0.35kU/L were
ingestion of lentils, and following the ingestion of chick- regarded as positive. Specific IgE against caseins and
peas, she developed generalized urticaria. In the lasvhole milk from the three different species were determined
3 months, she had experienced at least three episodes iof duplicate by ELISA technique using a concentration of
cough and wheezy dyspnea, together with swelling of thelOug/mL and serum dilution 1: 2, as previously described
eyelids and watery eyes, within 10 min after eating goaf7]. A result was considered positive when a serum bound
cheese. However, 1 month ago she had had a small amoufuur times more specific IgE than the titre of one atopic
of goat cheese without any clinical manifestation. After negative control.
touching goat cheese, she also noted the appearance of
urticaria on her hands which spread to other parts of he o
body in contact with her hands. Cutaneous symptoms aIscE)LISA inhibition
occurred when the patient touched sheep cheese, althoutor determination of allergenic cross-reactivity, inhibition
she has never eaten this kind of cheese. These reaction§the IgE binding to goat’'s milk and goat casein was tested
cleared up 1 h thereafter without any medication and she hafbr caseins from all three species. The concentration which
no further reactions after dietary elimination of these typegproduced 50% inhibition was calculated, as compared with
of cheese. She had no problem when eating cheese madesaline control.
from cow’s milk or when drinking cow’s milk. Her physical
examination at the time of consultation was normal. The
patient’s weight was 15 kg and the height was 91 cm (both a‘?
97th percentile). Blood differential count showed 510Sodium dodecylsulphate-polyacrylamide gel electro-
eosinophils/mm phoresis (SDS-PAGE) was carried out following the
Laemmli method [8]. Polyacrylamide concentrations of 12
and 4% were used for separating and stacking gels, respec-
tively. Three types of commercial purified caseins (Sigma
Chemical Co.) were separated by SDS-PAGE: cow casein,
goat casein and sheep casein. AugQprotein amount was
Skin tests were carried out with the skin prick method asapplied per lane. Electrophoresis was carried out applying
described [6] using a battery of common inhalant and foodlOOV for 1 h, and the protein bands were visualized with
allergens, as well as whole milk and caseins (Sigma Che€oomassie brilliant blue.
mical Co., St Louis, MO, USA) from three different species Electrotransfer of proteins to the nitrocellulose membrane
(goat, sheep and cow), and whey fractions of cow's mi)k (  (Bio-Rad, Richmond, CA, USA) was carried out according
lactalbumin, 8-lactoglobulin and albumin) (ALK-Abello to Towbinet al. [9]. The membrane was then incubated with
Madrid, Spain). Skin tests with lysozyme and pepsinethe patient serum diluted 1:6 in 10 mmol/L TRIS-buffered
(Sigma Chemical Co) that are used for the production ofaline containing 1% Polyoxyethylenesorbitan monolaurate
cheese, were also carried out. All milk-derived proteins werd TWEEN 20) and 3% bovine serum albumin. After
tested at a concentration of 1 mg/mL. We also performed skimvashing, the membrane was incubated with antihuman
prick-by-prick test with cheese made from cow, sheep andgE conjugated with peroxidase (The Binding Site,
goat and their corresponding whole milk. Birmingham, UK). The protein bands were developed by
Histamine hydrochloride at 10 mg/mL and saline solutionchemoluminescence with ECL (Amersham International
were used as positive and negative controls, respectivelylc, Amersham, UK).

otal and specific IgE determination

DS-PAGE and Immunoblotting

Materials and methods

Skin tests
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Results 100 ~ © Goat casein
. L ¢ Sheep casein
Skin tests S0l * Cow casein
Skin prick tests were positive with sheep’s milk8 mm), - M
sheep casein (245 mm) and goat casein & mm), with 60 -

lentil and chickpea (53 mm and 6<4 mm, respectively). 2 -
All the other extracts tested were negative, including the 40 |-
common inhalant allergens. -

Skin prick-by-prick tests were positive with sheep whole 20 -
milk (15x% 6 mm), sheep cheeseXx® mm), goat whole milk -

(4 x4 mm) and goat cheese X8 mm). Cow whole milk and 0 i Lol Ll
its corresponding casein elicited no reaction. The same tests 0.1 1 10 100
carried out in three healthy volunteers were all negative. png/mL

Total and specific IgE determination Fig. 2. ELISA inhibition of goat_ca_se_in (solid phase) using caseins
from goat, sheep and cow as inhibitor allergens.

Total serum IgE was 66 kU/L, and specific IgE to cow’s
milk proteins by CAP ¢-lactalbumin,3-lactoglobulin and
casein) were negative< (.35 kU/L). Specific IgE determi-
nations were positive to lentil (65.1kU/L), chickpea
(3.54 kU/L) and white bean (2.38 kU/L). IgE ELISA results
to the caseins and whole milk, expressed in optical densitie
as the mean of duplicate determinations, were positive t

sheep casein (1.08), sheep’s milk (0.44), goat casein (0.8

cow casein at a concentration of 64g¥mL produced a

50% inhibition of ELISA activity to goat's milk (Fig. 1).
When goat casein was used in the solid phase, significant

degrees of inhibition were achieved with sheep casein
aximum inhibition 80%) and goat casein (60%), whereas
e lowest inhibition was observed with cow casein (30%)

. ! (Fig. 2).
and goat’s milk (0.42), and were negative to cow casein 9.2)
(0.01) and cow’s milk (0.01). Negative control was0.01
optical densities for all the extracts aforementioned. SDS-PAGE and immunoblotting

Figure 3 shows the results of SDS-PAGE analysis of the
ELISA inhibition casein proteins. In lane 3 (goat casein), several bands were
.. . _ .observed in the region between 15 and 45kDa. Four
When goat's milk was used in the solid phase, goat Cas€l¥ands found within that range may correspondetoasein

and sheep casein were able to inhibit by 90% the specifi t 31 kDa)B- in & 27 kDa) - in (22 KD
IgE binding to goat’s milk, showing a great affinity. fabou 8 a)p-casein ¢ a).y-casein ( a)and

Although cow casein was also able to inhibit IgE binding

to goat’s milk, it was in a dose-dependent manner. Thus, 1 2 3 M., (kDa)
; vowm 97.4
100 - w :
L aky - — 56
80 - - 45
o Goat casein I p '
R 60
¢ Sheep casein ' . ' : S— 3
4 Cow casein L ——
40 I 1
- ' - -— 0.5
20 1 Lol 1 Lol 1 Lol
0.1 1 10 100 - 4.5
ug/mL — —

Fig. 1. ELISA inhibition of goat's milk (solid phase) using caseins Fig. 3. SDS-PAGE of cow casein (lane 1), sheep casein (lane 2)
from goat, sheep and cow as inhibitor allergens. and goat casein (lane 3).Mmolecular weight markers.
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3 diagnosis of food allergy, this challenge may be omitted
when a patient with evidence of food-specific IgE has a
convincing history of a severe allergic reaction to food
[15].

The results of the IgE ELISA showed differences in the
IgE-binding capacity of milk and caseins for the three
species. Serum IgE antibodies bound less to cow’s milk
and its casein than to goat's and sheep’s milk and their
caseins. The results of ELISA inhibition suggest that goat
casein shows a high degree of cross-reactivity with sheep
casein and, to a much lesser extent, with cow casein.
Moreover, goat casein seems to be responsible for most of
the allergic activity of goat’s milk. Immunoblotting showed
IgE-binding bands of similar apparent molecular weight in
Fig. 4. 1gE immunoblots of goat casein (lane 1), sheep casein (lan€aseins from goat and sheep-¢asein), whereas a band of
2) and cow casein (lane 3). Mmolecular weight markers. different molecular weight was observed in cow casein.

Taken together, these results point out that caseins from

different species may be the source of common and species-
k-casein (19 kDa). Bands corresponding with 31 and 27 kDa&pecific IgE epitopes. In conclusion, we identified casein
were also observed in lanes 1 and 2 (cow casein and she@m goat’'s milk as the main allergen causing sensitization
casein, respectively). Weak bands of molecular weighin this patient. Since individual milk proteins (i.e. casein)
greater than 66 kDa were observed only in lanes 1 and 2. are present as hidden allergens or additives in several foods,

Immunoblotting analysis of the three kinds of caseins isdrinks, and cosmetics, the need to use purified preparations
shown in Fig.4. Immunoblots with patient serum showedof these proteins for the correct diagnosis of allergic reac-
IgE-binding bands of molecular weight between 22 andtions and avoidance of allergen should be emphasized.
45kDa. In lane 1 (goat casein) three bands with apparent
molecular weight about 31, 27 and 22 kDa were observed,
which may correspond witk-, 3- andy-caseins. A band of
molecular weight similar to goa&-casein (31 kDa) was
observed in lane 2 (sheep casein) and another band corret Sampson HA. Adverse reactions to foods. In: Middleton E,
sponding to 34 kDa was recognized in lane 3 (cow casein). Reed CE, Ellis EF, Adkinson NF, Yunginger JW, Buse WW,
eds. Allergy: Principles and Practice 4th edn. St Louis, MO,
USA: Mosby, 1993:1661-86.
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