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antibodics from serum samples of 202

Dog dander and hair (DDH) specific g and Ig¢
« were measured by enzyme-linked immuno-

asthmatic children aged from 4 to 15 ye:
sorbent assay. The results were compared with clinical history, and with allergy tests (skin
1 test and RAST) using the same DDH extract. A blood sample for the

prick test, provocat
in vitro lymphocyte stimulation test was obtained from 40 childven, and a nasal secretion
sample for analysis of the local DDH-specific IgA, 186 and IgE antibody levels was collected
from 35 of them. In children of dog-keeping familics, higher serum levels of DDH-specific
the dog had been in the home

antibodies, especially Igk antibodies, were observed
alvcady during the first years of the childs life. The
antibodics, however, did not correlate with the degree of the present esposure to dogs. The
serum levels of DDH-specific IgA and 1gG antibodies did not correlate with each other,
with the levels of specific or total IgE, or with the results of skin prick or provocation test
The serum levels of DDH-specific TgA were highest in children who were subjectively most
sensitive to dogs. Nasal levels of DDH-specific IgE correlated positively with serum specific
IgE levels. The correlation was weaker between nasal and serum titers of specfic [gG. and
TgA antibody lev mtibody levels

on from

serum levels of DDH-specific

is. Specific IgE

1 and seru

Dot significunt between nas

were higher, while specific IgA and IgG 3
35 on contact with dogs. when compared with subjects with other

nctival or skin reactions). DDH-specific [gG levels correlated

subjects with nasal sympto

complaints (asthma, con
negatively with specific IgE level in the nasal secretion from subjects with a positive
provocation test result, while the corrclation was positive in subjects with a negative
provocation test. The in vitro lymphocyte responses to DDH did not correlate with the

vesults of allergy tests, or with the levels of DDH-specitic antibodies in serum or in nasal

secretion,
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CLINICAL ASPECTS
Dog dander and hair specific IgA. IgG and IgE antibody levels in serum samples from 202
asthmatic children, and in nasal secretion from 35 of them, were gympared with history of dog
allergy and results of allergy te:

The association of serum levels of dog dander and hair specific antibodies in relation fo time
of exposure o dogs in the home, gives support to the idea of a critical period in infancy, when
the child is unusually susceptible to environmental allergens. However, the degree of the
present exposure to dogs did not correlate with the specific antbody levels. Our results suggest

nasal secretion, since low levels of these
antibodies were associated with a history of nasal symptoms on contact with a dog, while
higher levels were found in subjects without nasal complaints. The correlation between the
scrum and nasal levels of specific IgA and IgG anibodies was so poor that the serum levels
cannot be used to predict the nasal concentrations. On the contrary, the serum levels of
specific IgE. antibodies correlated well with the nasal specific IgE. which lessens the need of
Iaborious analysis of local IgE. Among these 202 asthmatic children, no cases who had a
positive provocation test combined with a negative serum RAST had a history of dog allergy.
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The immediate type of allergic reaction is usu-
ally mediated by allergen-specific IgE. anti-
bodics. Specific IgG antibodies, so-called short-
time sensitizing lgG antibodies (17), have also
been observed to provoke allergic reactions. On
the other hand, specific 1gG antibodies have
been shown to act as blocking antibodies in-
hibiting the 1gE-mediated allergic reactions (9,
21, 24, 28). The role of specific IgA antibodies
in allergy is not fully explained. They have
been suggested to act as blocking antibodies in
nasal secretion (22, 23). The serum levels of
specific IgA antibodies have also been found to
correlate significantly with serum concentra-
tions of specific IgE antibodies (14).

Most of the specific IgE and IgA antibodies
are supposed 10 be produced locally, also some
1gG antibodies (6, 7, 16). It is therefore logical
ume that the concentration of these anti-
e.g. in the nasal secretion, has a better
correlation with the clinical symptoms than the

concentration in serum,

There is some evidence that the in wvitro
lymphocyte stimulation by pollen allergens cor-
relates positively with Igk-mediated pollen al-
lergy (2, 29). However, such a correlation has
not been reported with perennial allergens,
such as animal dander.

The purpose of the present study was to
measure the levels of dog dander-specific 1gA
and 1gG antibodies in scrum and nasal secre-
tion from asthmatic children by enzyme-linked
immunosorbent assay, and to investigate the
association of thesc antibodies with dog allergy
and with the in wivo lymphocyte stimulation by
dog dander allergen extract. The correlation
between the serum levels and nasal concentra-
tions of the specific 1gA, IgG and IgE was
investigated.

MATERIAL AND METHODS

Patients

202 children (122 males and 80 females) from
the Children’s Asthma Register of the Pacdi-
atric Department of the University of Turku
(12) were included in the study. The mean age
of the children was 104 years (range 4-15

years). The severity of their asthma was vari-
able; they had reported 20%30 asthma days
(mean £ SD) during the year preceding the
investigation. None of the patients had pre-
viously been hyposensitized with dog or cat
allergen extracts. Their clinical history was
recorded by means of a detailed questionnaire,
including questions about the past and present
exposure to dogs, symptoms on contact with
dogs and the present subjective sensitivity to
dogs. A positive history of cat allergy was ob-
tained in 46% of the subjects, a history of tree
pollen allergy (birch, alder) in 39%, grass pollen
allergy in 35%, and a history of fish hyper-
sensitivity in 33 % of the subjects.

A control group for the in wvitro lymphocyte
stimulation tests consisted of 19 clinically non-
atopic children (15 males and 4 females), who
were hospitalized for cardiological investiga-
tions. Their mean age was 10.9 years (range
3-15 years). A nasal secretion sample was ob-
tained from five subjects in the control group.

Allergen extract

The allergen extract for the skin prick test was
obtained from the Allergologisk Laboratorium
A/S, Denmark (Soluprick-SQ®, batch Hu 073).
The same batch of this allergen as an aqueous
used for the provocation tests, for
c IgA, IgG and IgE antibody de-
ad for the in vitro lymphocyte

extract w;
the speci
terminations,
stimulation tests.

Shin prick tests

The prick tests were performed according to
the method recommended by the Northern So-
ciety for Allergology (1), as described elsewhere
(25).

Provocation tests

All patients were investigated by the bronchial
and/or conjunctival provocation test as de-
scribed elsewhere (25), and a nasal provocation
test. A nasal secretion sample was collected
al provocation test

from patients and the na
was performed as an end-point tivration by




extract solu-

spraying 0.05 ml of the allerge
tion with a syringe against the inferior turbin-

ate. The other nasal cavity was used as a control
by spraying the control solution (the diluent)
into it. If no reaction was observed within 15—
20 min after application of the allergen or the
control solution, the concentration of the aller-
gen extract was increased in 10-fold steps until
reactions occurred, or the highest concentra-
tion (1 mg/ml or approximately 1 HEP) w
reached. The nasal test was considered positive,
when at least two of the subjective symptoms

(sneezing, itching, discharge, subjectively noted
one of the

obstruction of the nose) and at lea:
nges (swelling, colour change, dis-
noted in the nasal mucosa by

objective cha
charge) were

rhinoscopy.

Blood samples

Blood samples for the lymphocyte cultures were
obtained by venipuncure, and put immediately
into sterile culture tubes containing 50 units of
ive-free heparin/l ml of blood. The

serum samples for antibody determinations
were obtained by venipunctures and stored at
—=20°C until the determinations were carried

out,

Nasal secretion samples

samples were collected

The nasal secretion
from 35 patients and five control subjects by a
filter paper method according to Mygind (15)
with few modifications. Two pieces of folded
paper (85 x 10 mm) were placed in each nasal
cavity. When the nose started dripping, or after
15 min, the paper was removed and placed in a
plastic tube with 0.8 ml saline. The tbe was
kept frozen at —=20°C before and after the
until the determinati were done
Both the amount of saline and the sample were
weighed to calculate the degree of dilution.
Small samples (less than 0.1 g) were discarded.
All samples were later processed and analysed
simultaneously. The mucus and debris were
removed by centrifugation through a filter net
at 4000 rpm for 15-20 min. The analyses were
then performed with the supernatant fluid.
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IgE: determinations

Total IgE levels in sera and 1 retions
were determined by Phadeba PRIST

(Pharmacia Diagnostics AB, Uppsala, Sweden)

® g

Specific IgE antibodies

The RAST analyses from scra and nasal secre-
tion samples were done with dog dandruff (e5)
discs using commercially available Phadebas®
RAST materials. The serum samples were also
analysed by paper RAST method with the same
dog dander and hair allergen extract that was
used in the allergy tests and in the determina-
tions of specific 1gA and 1gG antibodies. The
RAST analyses were performed as described

elsewhere (26).

The degree of the dilution in the nasal sccre-
tion samples was taken into account as described
by Mygind (15). The specific IgE levels calcul-
ated for the original nasal samples were ex-
pressed as a percentage of counts per minute of
the total added activity (cpm %).

Specific IgA and IgG antibodies

IgA and 1gG antibodies to dog dander and hair
were measured by the enzyme-linked immuno-
sorhent assay (ELISA) as described elsewhere
(27). The coefficient of variation (100 SD:x) of
this method has been previously shown to be
9.8% (28). The ELISA was performed in special
microtiter plates, where cach well was coated
with 0.1 ml of dog dander and hair extract (0.1
g/). After the coating, the plates were washed
with PBS and then saturated by 2-h incubation
with 0.1 ml of PBS containing 1% normal sheep
serum (NSS-PBS). The patient sera were diluted
in 1350 in NSS-PBS and the nasal secretion
samples in 1:10 in NSS-PBS. 75 ul of the dilu-
tions were added onto the antigen-coated wells
and incubated at 37°C for 2 h. After washing
three times with 0.9% NaCl containing 0.05 %
Tween 20 (NaCl-Tw), 75 ul of 1:500 dilution
(in NSS-PBS) of alkaline phosphatase conjugat-
ed swine antibodies against human 1gG (Orion
Diagnostica, Espoo, Finland) or 75 ul of 1:200
dilution of alkaline phosphatase conjugated
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swine antibodies against human I1gA (Orion
Diagnostica) were added. After incubation
overnight at room temperature the plates were
washed three times with NaCl-Tw. The amount
of alkaline phosphatasc bound to the plates was
quantified using p-nitrophenylphosphate (NPP,
Sigma Chemical Co., St. Louis, Miss., USA) as
a substrate in glycine, MgCl, buffer, pH 10
(Orion  Diagnostica). The optical absorbance
was measured at a wave length of 405 nm.
A standard curve was prepared daily for
cach IgG assay using a highly positive reference
serum as a standard; the same reference serum
for 1gG determi was used through

the study. The concentration of the DDH-
specific 1gG antibodies in the sample was ex-
pressed as a percentage of the antibody con-
centration in the reference serum (std %). For
the serum samples, a proper highly positive
reference serum was not found for the IgA
determination. Therefore the specific antibody
absorbance

concentration were expressed 2
units. In the determination of nasal specific
IgA, a proper positive standard serum was
able, and the results were expressed as a
percentage of the antibody titer in the refer-
cnce serum. All determinations were made in
duplicate.

In vitro lymphocyte stimulation test

Lymphocyte stimulation test by dog dander
and hair extract and by PPD (Statens Serum-
institut, Copenhagen, Denmark) was carried
out in whole blood microcultures as described
clsewhere (27, 29). Dog dander and hair ex-
tract was used in different dilutions (0.02, 0.2
and 2 g/l). The lymphocyte stimulation was
caleulated by measuring the uptake of '1-5-
jodo-2"-deoxyuridine. The stimulation responses
were expressed as net counts (cpms of the stim-
ulated culture minus cpms of the control cul-

ture),

Statistical methods

The statistical significance of the differences
between the two means was tested by using the
Student’s t-test after having applied the F-test.

The correlation coefficients were calculated with
the aid of Pearson’s formula for the product-
moment correlation cocfficient.

RESULTS

The keeping of a dog in the family during a
child’s infancy was associated with high serum
levels of dog dander and hair (DDH) specific
IgA and IgE antibodies in later childhood when
compared with dog-keeping which had begun
after the age of 1 year (Table 1). The trend was
similar, even though not statistically significant,
regarding the serum levels of DDH-specific 1gG
antibodies. It was interesting to note that the

serum levels of specific IgA, IgG and IgE anti-
bodics were lower in children who had tirst been
exposed to dogs at home alter the age of 1 year,

than in those children who had never been
exposed to dogs at home. The degree of the
present exposure to dogs did not correlate with
the serum levels of specific antibodies, but only
when exposure had begun during the first year
oflife.

‘The subjective s

sitivity to dogs, as could be
presumed, correlated well with the serum levels
of DDH-specific IgE antibodics (Table 2). The
level of specific IgA antbodies was
highest in the group of most sensitive children.
The serum levels of specific 1gG antibodies did

serum

not correlate with the subjective sensitivity 0
dogs.

As expected, the nasal concentration of DDH-
specific IgE antibodies was highest in  the
children who were subjectively most sensitive to
dogs (Table 2b). Contrary to the serum levels of
specific IgA, the nasal DDH-specific IgA anti-
body concentrations werc highest in the group
of children who had no symptoms related to a
t with dogs. The levels of nasal DDH-
c 1gG was lowest in the group of children

speci
who were subjectively most sensitive to dogs.

Nasal complaints were the most usual symp-
toms related to dog exposure in these asthmatic
children. They were often combined with other

symptoms (asthma, conjunctival or skin rea
tions). The serum levels of DDH-specific 1gE
antibodies were slightly, but not significantly,
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Table |

the i

on of the patient’s age at

exposure 1o a dog in the home with the dog dander and hair specific antibody levels

in serum samples

Previous or present dog-keeping in the home

Patient’s age when
dog-keeping began

0.7

[EXIESEN]

Serum IgA-ab*

No dog-
P
keeping
> 1 year
202262 g <0.05
TL1£15 19191 NS
£6.30 188ET12 0.05
@9 (129

Table 2a

Ser

antibodies and the sensitivity of aceurring symptoms on contact with dogs

22107
1382178
19£5.18

Al

Patient’s subjective

nsitivity (0 dogs

- et r
36,2323 <005
11L6£19.4 NS
1477 £ 7.87 <0.001

1 SD, see Table 1.
~ = No symptoms (i

+ = Sympioms wh

higher in subjects with nasal symptoms, than in
dog-allergic subjects without nasal symptoms
(Table 3). This difference was more obvious,
tically signific egard
els of specific

although not stat
nasal specific IgE. The nasal le
IgA and 1gG antibodies

nt, as

were lowest in the

group of children with nasal symptoms associ-
ated h dog contact.

T'he serum DDH-specific Igk antibody titer
correlated positively with the skin prick test

results and with the serum total 1gE (- = 0,774
and 0481, respectively; n = 202). The serum
levels of specific 1gA correlated almost signif-
icantly with the serum total IgE, (r = 0.177, n
202), the specific 1gG or IgE levels, The
ncentrations of specific 1gG did not

serum ¢

correlate with specific 1gA or IgE, either with
the skin prick test results or with the total
serum IgL.

The serum levels of specific IgE antibodics
correlated positively with the nasal concent
tions of specific 1gE (Fig. 1). The correlation,
cally signi

1t in the

however, was not stat
children with a negative provocation test result.
The correlation between the nasal and serum
levels of specific 1gG antibodies was weaker (
= 0.845, n = 34, P < 0.05). No correlation was
observed between the nasal and serum levels of
specific IgA antibodies.

The correlation between the specific 1gG and
IgE antibodies in nasal secretion was posi

ve in
subjects with a negative provocation test, but
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Table 2h

« the sensitivity of occurring symptoms on contact with dogs

Nusal levels of dog dander and hair specific antibos

Patient’s subjective sensitivity 10 dogs

Control subjects - + i s (4, 4+4)
Nasal IgA-ab
i 6721695 B0.0B26T5  WICEINIS 21202820 25681431 20+ 118
s1d %
Nasal IgG-ab ) .
P SAREGHE 076420 0.495£0.222 0000 014250043 05010
Nasal IgE-ab
:’:’",/:‘)’P 4 Li20.19 473895 921349688 322746904 SLSREIL00  3333+32870
cpmi
[0} 5} a9 ® o) ® 16)

* Mean £5D.
No symptoims (including 3 subjects with a doubtful history).
+ = Symptoms when stroking a dog.
4+ = Symptoms when dlose 10 2 dog.
444 = Symptoms even more easily acquired.
4P - (.002, when compared with the control subjects.
b1 0005, when compared with the control subjects and non-dog-hypersensitive asthmatics.

Table 3

Levels of dog dander and hair specific antibodies, and the type of symproms when in contact with dogs

Rhinitis Nosymptoms

Including cases with

doubtful sympioms

conjuncti

Alune or combined
with other symptoms or skin reactic

Nasal LgA-ab 3484 289% 149 3025268
(std %)
Nasal IyGeab* N ”

0,557 £0.686 0.833 10984 0.761£0536
std%) !
Nasal IgE-abt AA2E 3G 20,92 98,1 1735825
(cpm%)
(n) (8) 6) (19)
Serum Lg-ab 1892 1480 1.9 1 Lares STERA
(cpm7)
) 0 9 am

* Mean £ 5D,
= [ < (.01, when compared with subjects without symptoms
ed with subjects without symptoms.

ek < 0,001, when compa

negative in subjects with a positive provocation  conjunctival provocation test, 19 were later in-
test (Fig. 2). The difference between the corre-  vestigated by nasal provocation test. Three out
statistically significant (P < 0.01). Of  of the 19 children had a negative result in the

lations wa
nasal test. Even though all of these three chil-

the children with a positive bronchial and/or
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Fig. 1. Corre ion between the nasal and serum levels of dog

ntibodies meas

cd by RAST using dog

dander specific Il
5) discs.

d.....lu «
= positive provoc

ion test result

B = negative provocation test vesult

” . .
. M mPT.
H o219
- ns 19
- - p: NS
. . . Oer
. e 733
. ni s
. pe.01

O Non-atopic
. controls

°
°
2
w

B

K
@
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a

s were measu

g dog dander (¢5) discs, whereas I
bodies were measured by ELISA usi
¢ (DDH) extract, which was used in the skin and

g the same dog da

@ = positive bronchial and/or conjunctival provacation test
I provocation test,
negative provocation test result

non-atopic control subjects.

dren had a high serum level of specific IgE
(RAST class 3—1), o of the children had a
relatively low (Fig. 2) level of specific IgE. in
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nasal secretion combined with a high level of
nasal specific 1gG. The nasal specific IgA levels
positively, but without statist-

correlated slight!
ical significance, with the nasal specific 1gG and
IgE antibody levels. There was a significant
positive correlation (r = 0.507, P < 0.01) be-
tween the serum and nasal total IgE concentra-
tions.

The in vitro lymphocyte stimulation by the
optimal concentration (2 mg/ml) of dog dander
and hair was slighty, but not significanty
higher in asthmatic children with a positive
provocation test (633 £ 1826 net cpm; X * SD),
as compared with other asthmatic children (877
+ 441) or with the control subjects (335 + 324).
Significant responses (> 1000 net cpm) to DDH
were, however, observed in only two out of 24
subjects, with positive provocation tests, in one
out of 16 asthmatic subjects with a negative
provocation test, and in none of the 19 control
subjects. The lymphocyte responses to DDH did
not correlate with the allergy tests (skin prick
tests, provocation test, serum or nasal IgE o
DDH), or with the levels of IgA and IgG anti-
bodies to DDH in serum or in nasal secretion.

DISCUSSION
There is some evidence of a critical period in
carly life, when the infant is unusually suscept-
ible to various environmental allergens, e.g.
food (11, 19) or pollen and animal dander (20).
In our study. the exposure of the infant to a
dog in the home was found 10 be reflected in
Jater childhood as higher levels of dog dander
specific antibodies, especially IgE antibodies.
This phenomenon may be associated with a
the

wransient depression of T cell function
first 6 months of life (11). The children who
had a dog in their later childhood, had lower
amounts of dog dander specific antibodies, in-
cluding IgE antibodies, in the serum, when
compared with other asthmatic children. This
may be duc to natural selection: those asth-
matic children who had a low tendency of 1gE
response against dog allergens, could be ex-
posed 10 a dog without a worsening of their
allergic symptoms. It was interesting to note
that the degree of the present exposure to dogs
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did not correlate with the levels of dog dander
specific antibodies.

In our study, a significant positive correlation
was observed between the specific IgE antibody
titers in serum and nasal secretion. The good
agreement between the serum RAST and the
provocation test (26) and the nasal specific IgE
indicates that the measuring of the local spe-
cific IgE in cases of negative serum RAST (10)
is of minor clinical importance, as concluded by
Deuschl & Johansson (8). However, a few cases
were found with high serum levels and low
nasal levels of specific IgE; two of these subjects

had a negative result in the nasal provocation
test, but a positive result in either bronchial or
conjunctival test.

There was a peculiar discrepancy between
the levels of specific IgA antibodies in serum
and nasal secretion: the serum levels were
highest in the group of children most sensitive
to dogs, while the nasal levels were highest in
the children who observed no symptoms re-
lated to a contact with dogs. Additionally, the
levels of specific 1gA antibodies in serum did
not correlate with nasal levels. It could be that
the specific IgA antibodies in the nasal secre-
tion have some blocking activity, while the spe-
cific IgA antibody titer in serum merely reflects
a higher general responsiveness to this antigen.

Our results suggest that the specific 1gG anti-
bodies in nasal secretion may have a blocking

action, because the most sensitive children had
the lowest nasal level of specific 1gG. The pos-
sible blocking effect of nasal specific IgA and
1gG antibodies is also in accordance with our
observation that the nasal levels of specific IgA
and 1gG were lower in subjects with nasal
symptoms, when compared with those who had

other complaints. The negative correlation be-

tween the nasal levels of specific IgG and IgE
lis can be explained by the supp

of specific IgE formation by specific 1gG anti-

bodies, as concluded by Michacl & Bernstein

(13). Because of the small number of subjects

investigated the conclusions drawn from our

results regarding the specific nasal antibodies
should be treated with caution.

It should be stressed that we have measured
the total amount of specific antibodics directed

against numerous different antigens in dog
dander and hair (3). It is possible that more
relevant results would have been obtained by
measuring antibodies against purified allergens
(5), even though our experiences with purified
dog serum albumin do not support this idea
(27). Our results gave no evidence of the posi-
tive correlation of the specific IgG antibody
levels with hypersensitivity; however, the
measuring of the different 1gG  subclasses,
especially IgG, (4), might have given more rele-
vant information.

The lack of correlation between the in vitro

hocyt ponses and the IgE-medi

dog allergy is discrepant with studies concerning
pollen allergy (2, 29). One may. however, spec-
ulate that perennial exposure to an allergen like
dog dander may cause suppression of lympho-
¢yte responses rather than activation. This idea
is supported by the observations of Prahl et al.
(18), who showed that the lymphocytes from
patients with allergic asthma duc to cow epithe-
lium antigens showed a statistically significant
decreased responsiveness to an extract from
cow dander, compared to that seen with lymph-
ocytes from asthmatic patients without allergy o

cow, or lymphocytes from normal controls. On
the other hand, we measured the in vitro lymph-
ocyte responses from peripheral blood, which
may give a mirror image of lymphocyte activi-
ties in the peripheral lymphoid tissues. It must
also be admitted that the use of purified dog
dander antigens might have given results with a
better correlation with the IgE-mediated aller-
gy. However, our studies with dog serum al-
bumin showed that only one albumin-sensitive
subject had a significant in vitro lymphocyte
stimulation response to dog serum albumin
27).

Our study gives evidence of the blocking
action of local specific IgA and IgG antibodies,
while the levels of these antibodies in the
peripheral blood did not correlate with the
sensitivity of the respiratory tract. Similarly, no
correlation was obscrved between the antigen-
specific proliferative responses of peripheral
blood lymphocytes and nasal allergy. Therefore
it seems reasonable that one should study the
local immune responses rather than their re-



flections in the peripheral blood when invest-
igating the regulation of immune responses to
allergens in atopic subjects.

ACKNOWLEDGEMENTS

We wish 1o thank the Allergologisk Laboratorium /S and
upplying some of the allergen

T reagents. We are greatly indebied 1 Ms
. Raulino (Dept, of Medical Microbiology) and 1o Ms.
Tuulikki Hellsten and Ms. Malis Ulmanen (Dept. of Paedi-
atrics) for their skilful technical assistance. This work wa
supported by the Finnish Allergy Researeh Foundation and
the Finnish Pacdiatric Research Foundation.

REFERENCES

Aas, K. & Belin, 1.: Standardization of diagnostic work
inallergy. Acta Allergol. 27, 430168, 1972

9. Black, P, 1. & Marsh, D. G.: Correlation between lymph-
ocyte responses and immediate hypersensitivity 1o puri-
fied allergens. J. Allergy Clin. Tmmunal. 66, 349101,
1980,

Blands, [.. Lowenstein, H. & Weeke, B.: Characterization
off extracts of dog hair and dandruff from six ditferent
dog b by quantitative  immunoclectrophoresis.
Identi llergens by crossed  vadioimmuno-

ation of

electrophoresis (CRUE), Acta Allergol. 32, 147-169,
1977
A Braynzeel, P. L. B. & Berrens, L: IgE and IgG anti-

i
bodies in specific human allergies. Int. Arch. Allergy
Appl. lmmunol. 58, 344-350, 1979,
Johansson, S. G. O., Foucard, T. &
nical and immunological aspects of food
allergy in childhood. 1. Estimation of 16, 1gA and 1gE
antibodics o food antigens in children with food allergy
and atopic dermatitis, Acta Paediat. Scand. 66, 31-37,
1977

Deuschl, H.: Immunoglobulins in nasal secretion with
special reference to IgE. 11 s of timothy-
specific IgE-antibody in patients with allergic rhinitis.
Tnt. Arch. Allergy Appl. Immunol. 52, 376-383, 1976
Deuschl, H. & Johansson, S. G. O.: Immunoglobulins in
tracheo-bronchial secretion with special reference to 1gE.
Clin. Exp. Immunol. 16, 401412, 1974

Deuschl, H. & Johansson, S. G. O.: Specific IgE anti-
bodies in nasal sccretion from patients with allergic
rhinitis and with negative or weakly positive RAST on the
serum. Clin. Allergy 7, 195-202, 1977

Foucard, T. & Johansson, 8. G. 0.1 Allergen-specific IgE
and 1gG antibodies in pollen-allergic children given im-
munotherapy for 2-6 years. Clin. Allergy 8, 249-257,
1978,

Huggins, K. G. & Brostoff, .
cific IgE antibodiics in allergic-th
tive skin tests. Lancet 2, 148-150, 1975.

Dannacus,
Ohman, $.: Cl

easonal stud

®

©

Local production of spe-
s with nega-

3

s pa

IMMUNE RESPO!

NSE TO DOG DANDER

11, Juto, P.: Tmmune responses, type of feeding and
allergy in infants. A prospective study. Umed U
Medical Dissertations, Umed 1980.

Koivikko, A.: Children's asthma register. Description of a
data system and patient material. Acta Allergol. 32,
367, 1977.

Michael, J. G. & Bernstein, 1. L.
function of specific IgG. 1. Results in nonatopic subjects.
). Immunol. 120, 652-654, 1978,

Miyamoto, T.

Immunoregulatory

Ohta, K., U
isthi

a Co&
with emphasis on
ous antibodies. |
Allergy 279-284, 1981,
Mygind, N.: Nasal allergy, pp. 199-203. Blackwell Scien-
tific Public ons, Oxford 1978,
Mygind. N.. Weeke, B. & Ullman, S.: Quantitative de-
tion of immunoglobulins in nasal secretion. Int.
reh. Allergy 9-107, 197:
l‘.\ll\h W. E.: Short-term a
human sera. Lancet 2, 591-592, 1970.
Prahl, P. & Senderstrup Hansen. G.: Lymphocyte re-
sponses to an aqueous extract from cow hair and dander.
~160, 1982,

Horiuchi, Y

hylactic 1gG antibodies in

3

Allergy 37, 15
Saarinen, U. M.. Kajosaari, M., Backman, A. &
A Prolonged breast-fecding as prophylaxis for atopic
disease. Lancet 2, 163-166, 1979,

L. Bjorksién, F. & Haahtela, T: Dependence
ty in the adolescent period on
Allergy 36, 263-268,

Siimes, M.

20. Suoniemi,
of immed
factors encountered in_ infancy

1981

iate hypersensi

. M. S. & Weinstock, M.: Studies in pollen allergy.
1L ‘The relationship bevween blocking antibody and

relief following  hyposensitization  with
hay fever subjects. Int. Arch. Allergy 38,

symptomatic
Allpyral
514-521, 1970.

99, Tse, K. 5. Wicher, K. & Arbesman. C. E: Effect of
immunotherapy on appearance of antibodies to ragweed
in external secretions. ]. Allergy 51, 208-217, 1973,

23. Turk, A.. Lichtenstei M. & Norman, P. S.
secretory ‘xnulxxl\ to inhalant allergens in allergic and
non-allergi nts. Immunology 19, 1970,

21, Wahn, U. & \xm),-mmn R, P.: Efficacy and specificity of
mmnoherspy vith laboratory animal allergen extracts

“lin, Tmmunol. 65, 413421, 1980,

. Koivik Kin prick test in

the diagnosis of dog dande: A comparison of
different extracts with clinical history, provocation test

-132, 1980,

. Viander, M., Koivikko. A., Schwartz, B. &
Lovwenstein, H.: RAST in the diagnosis of dog dander
allergy. A comparison between three allergen prey
tions using two variants of RAST. Allergy 37,
1982.

27. Vanto,
albumin as
responses in dog dander sens
Int. Arch. Allergy. (In press).

fander, M.: Immune response to birch pollen antigens.

Antigen char:

vitro lymphoeyte transforma

Nasal

Viander, M. & Schwartz, B.: Dog serum
n allergen. The 1gE. 1gG and lymphocyte
e asthmatic children.

terization and the demonstration of in

tion and of specific IgE and



112 T. VANTO AL.

146 dlass antibodies in atopic and non-atopic subjects. M.
D thesis, University of Turku, Turku 1979,

29, Viander, M. & Fskola, [ In vitro lymphocyte trans-
formation by birch pollen antigens: A comparison be-
tween specific IgE and [gG antibodies and nasal allergy
J. Clin. Lab. Tmmunol. 2, 107-115, 1979

Address:
. Timo Vanto
Dept. of Pacdiatrics
University of Turku
~20520 Turku 52
Finland

»




This document is a scanned copy of a printed document. No warranty is given about
the accuracy of the copy. Users should refer to the original published version of the
material.



