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In infancy and childhood the most important protein source
is cow's milk. Among those susceptible, temporary milk
allergy manifested in eczema, urticaria and spasmodic bron-
chitis, is frequent before the age of three (8, 10, 18). It
was demonstrated in our previous investigations (12, 17, 1g)
that cow's hair extracts contain bovine serum albumin and
alpha-globulin n addition to two protein fractions with
molecular weight 20.000. Thus, there is a common aatigen in
milk and cow’s hair. It is possible that a reagin which induces
milk allergy in infancy through enteral sensitization, also
sensitizes the organism to cow’s hair introduced by inhalation
at a later age. However, as the two small-molecular fractions
of the hair extract are different from the serum proteins, the
production of cross allergy in wivo is not inevitable despite
the identity of the other two components (17). The im-
portance of immunological investigations, therefore, had to
be ascertained with in vive observations.

MATERIAL AND METHODS

The children examined were 3-14 years of age. The results of skin reactions to
cow's hair extract (Pasteur Institute, Paris) were compared with the histories
of atopic dermatitis and urticaria during infancy of 176 asthmatic patients,
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using computer-evaluated punched-cards. Inhalative provacation was carried
out in nine patients having asthmatic ssmptoms regularly after consumption of
pasteurized milk, indicating that they undoubtedlv had respiratory allergy to
milk at the tithe of examination. Provocation was akwo carried out in four
children not allergic to milk but exhibiting a positive skin reaction to cow's
hair extract. Bronchospastic svmptoms appeared during the skin test in one
turther milk-allergic child and in one giving a skin reaction oniy o cow’s hair.
Bath of these patients participated in scarification tests performed with cow's
hair fractions separated and concentrated by DEAE chromatography (32).

The provecation was performed by inhalation of cow’s hair antigen in
sprays diluted 1/10.000, 1/1.000 ad 1,100, respectively, for five minutes. The
bronchospasm was recorded by means of a pneumotachograph (Godart) using
it for the measurement of integrated volumes (VC, FEV, FEV 1,0). This ¢x-
amination was only performed in children more than seven vears old (7, 9,
21} and wax carried out before, and 15 minutes, 6 hours and 23 hours after
provecation. In all patients but one the expiratory capnogram {Capnograph,
Godart) was recorded during and after provocation at the times mentioned
above.

Our previous examinations {14, 15) showed that the slopes of the ascending
line and plateau of the curve of CO. {capnogram) in the expiratorv ajr reli-
ably indicate the induction of bronchospasm, even before the age of seven
vears. The state of the gas-exchange is given bv the quotient of the base-line
projections of the plateau and ascending line (T./T)). If the fali in the guoticnt
exceded 4o per cent, the provocation was evaluated as positive. The clinical
severity of the asthmatic state was evaluated by a slightly modified (16) Eng-
strom classification (7): Grade V is the most severe asthmatic crisis, grade 111
a medium asthmatic agack and grade II a markedly elongated expiration
without resting dyspnoea.

TABLE 1«
Relation beiween Skin Reaction tv Cow's Hair Extract and Cutaneous Symptoms
Obscrved after Introduction of Coww's Milk during Infancy.

Skin reaction )
to 100 Anamnesis data Ne eutaneous
1 P T 0 :
Nm,m‘ u. Eczema Urticaria symptoms
cow’s hair

++ -+ 12 (30 %) g (22 %) 19 (48 %) 40
- 15 (28 %) 13 (25 %) 25 (47 %) 53
Negative i1 {13 %) 17 {21 %) 55 (66 %) 83

p < o.or t = 7.787 176
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MILK ALLERGY. PROVOCATION: COW'S HAIR EXTRACT
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Fig. 1.
Capnography of patient KT, Explanation: See text.

RESULTS

A comparison of the skin reactions of asthmatic patients to
cow's hair extracts with the cutaneous symptoms in infancy
described in the case record (Table 1} showed that previous
eczema was significantly more frequent in the anamnesis in
the case of positivity {p < 0.01, t = 7.787}, whereas urti-
caria occurred in the same ratio in positive and negative
groups.

As the clinical significance of the skin test may be of
restricted value, inhalative provocation using cow’s hair ex-
tract was carried out in nine children who were undoubtedly



TABLE
Respiratory Provacation of Milk-Aljergi

{10,000

Skin reaction
Name, sex, age Milk Cow's hair
protein {roo PN

1. T.K. hoy 3 vears R S

2. AB. boy 6 vears e

3. C.T. boy 5 vears o

4 LT, boy 4 vears HSA -+ 4 -+

5. S.D. boy 8 years o o

6. E.C. girl 5 vears BSA

- 4.6 hoy 13 vears BSA 4

8. 1P girl s years BSA4

9. M.B. hov 4 vears BSGH
10. J. Sz boy 12 years

Non-allergi

1. LG hoy 14 vears o [ o
12, G.G. hoy 13 vears o R
3. 1D hoy 10 vears o B e o
4. G L. hoy  § vears [
15. Z. L. boy 12 vears o o A

milk-sensitive and reacted to milk consumption with asthmatic
symptoms.

K.T. a boy of 3 (Fig. 1), was treated for several months in various in-
stitutions because of a lasting bronchospasm. After being admitted to this
institution, the syvmptoms ceased if milk was eliminated from the food, but
when milk was reintroduced, urticaria and asthmatic dyspnoea developed. The
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4

Children awith Cow's Hair Extract
PNU/mi}

Respiratory provocation
{ro.000 PNTU/mi) Early reaction

Acetyl- Capno- rj;g:;(im Cow-shed
choline Spirometry graphy Clin.
sensitivity T/ T
Soo - 58— 84 111 o none
Tiff:

- s6—46 p.c. 25-36% o o none
600 - 31-247F 1 111 none
- - - 1t [ ves

Provocation
with 100
200 PNU extract 29-12+4 11 o yes
500 - §1—62— o 11 ves
Tiff:
~ 24~65 p. . 2612} o 11 none
Roo - g2 g g [+ 5] none
- - 30-36— o o none
Tiff:
oo 9206 p. C. 6561 o o ves
o milk
2000 vC: 36~10 4 11 [ ves
260 3.6-2.5 L - 11 s} Ves
4000 - TO~ T4~ o [ yes
Tiff:
600 69~67 p. €. T L G o o nene
Tiff:
300 83-86 p.c. G4—f2— [ o none

cow’s hair extract, administered by inhalation in a dilution of r0.000, elicited 2
considerable bronchospasm and a corresponding change in the capnogram. This
child did not stay or live in the neighbourhood of a cattle-shed.

L. Gy., a boy of 14 (Fig. 2), suffered from an extended eczema during in-
fancy, but at the time of cxamination, no symptoms were provoked by milk
consumption. He had lived in the vicinity of a cow-shed. There was a strongly
positive skin reaction to cow’s hair extract, and the bronchospasm could be
provoked by inhalation teo.
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HILK ALLERGY DURING INFANCY. PROVOCATION : COW'S HAIR EXTRACT
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Fig. 2.
Capnography and spirometry of patient L. Gv. Explanation: See text.

To summarize the respiratory provocation data (Table 2).
of the ten milk-allergic patients, four reacted to the cow’s
hair extract with an early, one with a mild early and a serious
late, and two with a late bronchospasm, after six and twenty-
four hours. In three patients, the provocation was negative.
At the time of investigation a positive provocation to cow's
hair inhalation was observed in two of the children not sen-
sitive to milk. One of these was the patient L. Gy. mentioned
above, who had eczema in infancy; the other had never been
sensitive to milk. This child gave a positive skin reaction to
fraction 1 obtained by DEAE chromatography of the cow’s
hair extract {r2), i.e. to the protein of molecular weight
20.000, characteristic of the ‘hair extract, but absent from the
serum. In this child respiratory tract symptoms were also pro-
voked by the same component, and he had been living in the
neighbourhood of 2 cow-shed.
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DISCUSSION

Our statistical investigations indicate that children giving a
positive skin reaction to cow's hair have suffered from ec-
zema in infancy with significantly higher frequency than
asthmatic patients with a negative reaction.

In the same patients a similar correlation was not found
between a positive skin reaction to other extracts (house dust,
feather, candida, fungi) and eczematous anamnesis. These
results are similar to those of Tuft et al. (20) : If parenteral
sensitization was carried out on rabbits with bovine serum
albumin followed later by the same material given in aerosol,
allergic bronchitis and alveolitis developed.

In the respiratory provocation tests ten children were ex-
amined in whom dyspnoea developed after miltk-consumption.
In seven of these, the inhalation of cow’s hair extract was
followed by bronchospasm. This is a higher ration than the
30~60 per cent positive correlation to the skin test with the
identical antigen, as described in the literature (1, 4, 11).
Christiaens et al. (5) observed bronchospasm in only 20 per
cent of cases showing a positive skin reaction to cow’s hair
after inhalation of the same allergen extract. In the case of
milk allergy, on the other hand, only some proteins, (7. e. the
serum proteins: albumin, alpha-globulin) can give a cross
reaction to the cow’s hair extract, while beta-lactoglobulin has
a different antigenic structure (16, 17). _

The high ratio of positivity in the provocation tests on
milk-allergic children shows the importance of ingestive sen-
sitization in cow’s hair asthma {3). The serum proteins are
contained in fraction IIT (6) from the DEAE chromato-
graphy of cow's hair extract. As the protein-bound hexose
content of the same component is high and it is yellow, the
proteins in the cow's hair extract might also contain lysin-
hexose bindings {2, 3) which increase its allergen activity. The
UV spectrum of the cow's hair fractions also suggests this
possibility (6). Nevertheless a child living in the vicinity of a
cow-shed may be sensitized exclusively to the small-molecular

23 Acta Allergologica, 27, 5~6
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component of cow’s hair whose antigenicity is different from
that of serum proteins, as it was shown in one of our pa-
tients. The immunological investigations and the connection
between the positive cow's hair skin test and the eczematous
anamnesis equally suggest that in consequence of the com-
mon component, the antigens inducing enteral milk allergy in
infancy also sensitize to cow’s hair introduced by inhalation
into the organism.

SUMMARY

The biological cross reactions of milk and cow's hair extract
were examined in asthmatic children allergic to milk. Patients
with positive skin reaction to cow’s hair extract had suffered
from eczema in infancy significantly more often. Seven of ten
children suffering from asthmatic dyspnoea due to milk con-
sumption also reacted with bronchospasm to cow’s hair ex-
tract administered in inhalative provocation. It is concluded
that the reagins responsible for the transitory milk-induced
bronchospasm in infancy often cause asthmatic dyspnoea after
inhalation of cow's hair.
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