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ABSTRACT: Sensitization to laboratory animals (LA) has a high prevalence among
laboratory workers. It is unknown whether transportation of LA allergens can be a
risk factor for sensitization of subjects outside the laboratory environment. The aim of
the study was to investigate the prevalence of sensitization to LA among children
whose parents were and were not occupationally exposed to LA.

The first group consisted of 50 children (age 12.3�4.3 yrs) whose parents were
occupationally exposed to mice, rats and hamsters. The second group consisted of 40
children (age (mean�SD) 10.8�3.0 yrs) whose parents were not occupationally exposed
to LA. Children having LA at home were eliminated from the study. All children
responded to a questionnaire, underwent spirometry and were also tested with skin
prick tests with the use of common allergens and prick tests with hair extracts from
mouse, hamster and rat. Total immunoglobulin (Ig)E levels and the presence of
specific IgE against LA were also estimated.

Children of parents occupationally exposed to LA presented significantly more
positive skin prick tests against allergens from the hair of laboratory animals
compared to children of nonexposed parents. Five children from the first group were
also found to have specific IgE against LA, with three of these five children com-
plaining of rhinitis and cough while visiting their parents' workplace.

It is concluded that the observed increased sensitization to laboratory animals
among children of occupationally exposed parents could be the result of poor hygienic
conditions at their parents' workplace. Hence, parents' job seems to be an additional
risk factor of sensitization and should be taken into consideration when recording an
allergic history.
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Several epidemiological studies in recent years indicate
that the prevalence of allergic diseases is on the increase.
For example, asthma is currently the most common of all
chronic diseases of childhood. Factors that appear to place
a child at risk of allergy include heredity, the presence of
atopy, exposure to allergens, viral infections and air pol-
lutants [1]. Based on this knowledge, when recording the
history of the young patient, their exposure to allergens
and the presence of allergic diseases in his parents is
questioned. So far, when diagnosing allergic children,
their parents' job and occupational exposure to allergens
is not taken into account.

This study asked whether children of parents occupa-
tionally exposed to laboratory animals are at a higher risk
for the development of allergy, and hence, should parental
occupation be considered when diagnosing allergy in chil-
dren. Firstly, the prevalence of sensitization to laboratory
animals among children of parents occupationally exposed
to laboratory animals was investigated in order to show
that parents' job might be an additional risk factor for the
development of allergic disease. The children of occupa-
tionally exposed parents were then compared with children
whose parents were not occupationally exposed to lab-
oratory animals. In this part of the study, their changes in
lung function, allergic symptoms and atopic status were
compared.

Materials and methods

Subjects

There were two groups of children participating in the
study. The first group consisted of 50 children (age (mean�
SD) 12.3� 4.3 yrs) of parents who were occupationally
exposed to laboratory animals, such as mice, rats and
hamsters for at least 1 yr (the longest period of parental
exposure to LAwas 35 yrs). The second randomized group
consisted of 40 children (age 10.8�3.0 yrs) of parents
without occupational exposure to laboratory animals. Chil-
dren having laboratory animals at home were eliminated
from the study.

Questionnaire

Individual characteristics were determined from a ques-
tionnaire and upon physical examination. Questions of
interest for this study were family history of atopy or
allergic diseases, past history of respiratory disease, al-
lergic symptoms specific for bronchial asthma, the pres-
ence of laboratory animals at parents' work, the presence of
animals at home (e.g. cat, dog) and the smoking habits of
parents.
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Physical examination and lung function testing

In addition to the physical examination, resting spiro-
metry with the estimation of forced vital capacity (FVC)
and forced expiratory volume in one second (FEV1) by a
spirometer (Vicatest 2A; Vicatest, Mijnhardt, Holland)
were determined.

Skin prick testing

In all children, standard skin prick tests with the use of
common allergens and prick test with hair extracts from
the mouse, rat, hamster, cat and dog (house dust mite,
Dermatophagoides pteronyssinus, feathers, moulds, grass
and tree pollens; Allergopharma, Reinbek, Germany) were
performed. A negative control was made with the allergen
diluent and a positive control with histamine solution. All
the tests were examined after 20 min grading of the weal
($4 mm larger than the control was considered positive)
and flare ($5 mm larger than the control was considered
positive) reaction was conducted following standard me-
thods. Additionally, serum levels of total immunoglobulin
(Ig)E (Pharmacia, Uppsala, Sweden) and specific IgE anti-
bodies for laboratory animal allergens by radioallergosor-
bent test (RAST; Pharmacia) were evaluated.

All children and their parents were informed about the
experiment and the tests were performed after obtaining
their consent to participate in the study. The study was
approved by the local medical ethical committee.

Definitions

In the analysis of the data, the following definitions of
sensitized and allergic subjects were used. An individual
was considered sensitized to laboratory animals if they had
a positive skin prick test or specific serum IgE to the
allergen. Subjects were considered allergic to laboratory
animals if they were sensitized and showed evidence of
respiratory symptoms, such as rhinitis, wheezing, tightness
of the chest or coughing that were clearly related to
laboratory animals.

Statistical analysis

Statistical analyses were performed using Student's,
Chi-squared or Fisher's exact test. To evaluate which var-
iables were related to respiratory symptoms, lung function
and sensitization, an analysis of logistic regression was
used.

Results

A positive family history of atopy or asthma was report-
ed more frequently by children of parents with occupation-
al exposure than by children of parents not occupationally
exposed to laboratory animals (48.6 versus 20.4%, p<
0.001, Fisher's exact test, fig. 1). Ten children from oc-
cupationally exposed parents (20%) and seven from the
nonexposed parents (17.5%) reported previous recurrent
bronchitis, chronic sputum production or pneumonia (p>
0.1), but there was no significant difference between these
groups. There was a significant difference in the fre-
quency of symptoms suggestive of airways allergic dis-
ease, such as asthma and rhinitis between the children of
occupationally exposed and nonexposed parents (8 versus
2% p<0.05, Fisher's exact test, fig. 1).

There was no significant difference in the frequency of
parental smoking habit between the two groups (17 versus
20% p>0.05, Fisher's exact test, fig. 1).

There was no difference in FVC and FEV1 between the
two groups of children (Student's test, p>0.05, table 1).
Similarly, serum levels of total IgE were not different in
children from both groups (Student's test, p>0.05, table
1).

However, five children of occupationally exposed par-
ents showed specific IgE antibodies to those allergens,
although there were no such animals in their home envir-
onment (table 1). Three of these 5 children complained
of rhinitis and cough while visiting their parents' work-
place.

The absolute numbers and percentage counts of positive
skin prick test against the common allergens are sum-
marized in figure 2. Overall, there was no significant
difference in the frequency of positive tests to common
allergens between two groups (p>0.05, Fisher's exact
test). However, a difference in the absolute numbers and
percentage counts of positive skin prick tests against
allergens of mouse, rat and hamster hair extracts was
observed. Children of occupationally exposed parents
presented significantly more positive skin prick tests
against allergens from the hair of laboratory animals
(p<0.05, Fisher's exact test, fig. 3). Furthermore, the
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Fig. 1. ± Frequency of positive responses to selected questionnaire
items in children of parents with (h) and children of parents without (u)
occupational exposure to laboratory animals. *: p<0.05, Fisher's exact
test.

Table 1. ± Lung function, total immunoglobulin (Ig)E and
specific IgE to laboratory animal allergens

Children of parents
with occupational

exposure

Children of parents
without occupational

exposure

FVC L 2.42�0.35 2.39�0.32
FEV1 L.s-1 1.76�0.23 1.65�0.55
IgE IU.L-1 45�15 41�14
RAST* 5 0

Data are mean�SD. *: Number of children with a positive test.
FVC: forced vital capacity; FEV1: forced expiratory volume in
one second; RAST: radioallergosorbent test.
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percentage counts of positive skin tests against hair
allergens of cat and dog were significantly higher in the
group of children from parents exposed to laboratory
animals (p<0.05, Fisher's exact test, fig. 4).

Risk factors

Stepwise logistic regression was used to determine fac-
tors that may influence the development of respiratory
symptoms, lung function and sensitization. The items in
the questionnaire were used as covariables. It was found
that symptoms suggestive of airway disease in children
were associated with the presence of pets in homes and
with their parents occupational exposure to laboratory
animals (p<0.05, Pearson's x2 test).

There was a significant association (p<0.05, Pearson's
x2 test) between positive skin prick tests to laboratory
animals in children and the occupational exposure of their
parents.

Furthermore, there was a significant association (p<
0.05, Pearson's x2 test) between a positive RAST to hair
allergens of laboratory animals and the occupational ex-
posure.

No association between a positive RAST to hair aller-
gens of laboratory animals and smoking status of parents
in both groups (p>0.05, Pearson's x2 test) was observed
(table 2).

Discussion

The relative risk of, and the tendency to develop allergic
disease early in life are both strongly influenced by genetic
factors and a family history of allergic disease [2, 3]. In the
authors opinion, parental occupation appears to be an
important risk factor for the development of allergic
disease.

This study of children whose parents had been exposed
to laboratory animals at work showed that the incidences of
positive skin prick tests to animal allergens and positive
RASTs had been higher than children of parents not oc-
cupationally exposed to laboratory animals.

The diagnosis of sensitization was based both on skin
prick tests against hair allergens from the commonly used
laboratory animals, and supplemented by measuring spe-
cific IgE in serum. Only five children from the occu-
pationally exposed group had both positive skin prick tests
and positive RASTs against hair allergens. Several studies
show, however, that specific IgE cannot be demonstrated
with the methods available in many subjects who ex-
perience symptoms. These five children visiting their
parents' work at least three times per year (range 2±6 visits)
had been in contact with laboratory animals for at least 5
min (range 5±15 min). The other five children, that had
only positive skin prick tests to laboratory animals had
never seen their parents' workplace. All children from the
occupationally exposed group had been in contact with
their parents' clothes, which had been brought home from
the workplace many times per year (range 4±10 times).
Three children with positive skin prick tests to laboratory
animals and with specific IgE, and the three that had only
positive skin prick tests to laboratory animals without a
positive RAST possessed a cat at home. Two children with
only positive skin prick tests to laboratory animals pos-
sessed a dog at home. Recently, some authors have noticed
that allergy to cats or dogs seemed to be an important risk
factor for laboratory animal allergy from the result of
adverse reactions between these allergens [4]. Albumins
occur at high concentrations in animal hair/dander ex-
tracts and represent important cross-reactive allergens for
~30% of patients with animal allergy [5, 6]. Patients
allergic to animals frequently display IgE reactivity to
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Fig. 2. ± Frequency of positive skin prick tests against common
allergens in children of parents with (h) and children of parents
without (u) occupational exposure to laboratory animals. HDM: house
dust mite; D.p.: Dermatophagoides pteronyssinus.
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Fig. 3. ± Frequency of positive skin prick tests to laboratory animal
allergens in children of parents with (h) and without (u) occupational
exposure to laboratory animals. *: p<0.05, Fisher's exact test.

P
os

iti
ve

sk
in

pr
ic

k
te

st
s

%

12

10

8

6

4

2

0

DogCat

*

*

Fig. 4. ± Frequency of positive skin prick tests to hair allergens of cat
and dog in children of parents with (h) and children of parents without
(u) occupational exposure to laboratory animals. *: p<0.05, Fisher's
exact test.
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hair/dander proteins from different animals. The presence
of albumin in different animal hair/dander extracts can
explain the occurrence of allergic symptoms in patients
on contact with various animals.

The present study assumed that laboratory animal al-
lergens had been present at home because of passive
transport by parents who had been in contact with the
allergens. D'AMATO et al. [7] found that the clothing was
the source of cat allergens. The presence of an animal
allergen in the home of a neonate, particularly if there is a
family history of allergy, may thus increase the preva-
lence of allergy to that allergen several years later.

Two children from the nonexposed group had positive
skin prick tests to hair extracts from laboratory animals,
despite their parents not being occupationally exposed to
mice, rats and hamsters. This may be the result of an in-
creasing concentration of airborne animal allergens in
Polish buildings. The majority of Polish families have at
least one cat or dog, and some of them also have animals
such as mice, rats or hamsters.

Over half of all homes in the United States contain at
least one cat or dog, and cats are now slightly more
common than dogs [8]. GORDON [9] suggest that as cat and
dog allergens can be detected in public places and homes
without current pet occupation, the majority of the
population may be at risk of sensitization to domestic
animals. Thus, it is clear that the assessment of laboratory
animal exposure, with regard to both sensitization and
disease, should not be based solely on the presence or
absence of laboratory animals in the home.

For example, cat allergens have been found in settled
dust samples from homes without cats, as well as in every
other building where they have been sought, including
newly built homes and shopping malls [10, 11]. It has been
shown that even people who have never lived around cats
become sensitized, implying that low-level exposure may
at least be capable of inducing sensitization [12]. Perhaps
in highly sensitive individuals, even very low airborne
animal antigen concentrations might induce respiratory
symptoms. For example, BOLLINGER et al. [13] noticed
that the low level cat exposure that occurred in many
homes without cats was capable of inducing symptoms in
some patients who were sensitive to cats.

There was no difference in the total IgE level between
the two groups of children. Unlike RENSTROM et al. [14],
this study did not find that the best predictor for symp-
toms and sensitization was total IgE levels. Similarly,

HOLLANDER et al. [4] described total IgE as a risk factor of
laboratory animal allergy.

The present study found that both upper and lower res-
piratory diseases were more likely to occur in the group of
children whose parents had been occupationally exposed
to laboratory animals. It was also assumed that these chil-
dren were more frequently exposed to higher animal
allergen levels through their parents' occupation, although
the airborne animal concentrations both at work and in
their homes were not determined. EGGLESTON et al. [15]
noticed that both nasal and bronchial symptoms were
significantly dependent on the concentration of airborn
rat allergens. Nasal symptoms were significantly increas-
ed at a rat allergen concentration of 166�28 ng.m-3 com-
pared with 9.6�3 ng.m-3, but the pulmonary response was
similar in terms of symptoms, cough or FEV1. Three
children from the first group with a positive skin prick test
and RAST confirmed that nasal symptoms such as sneez-
ing, itching and rhinorrhea had appeared before the dev-
elopment of chest symptoms (asthma) [14]. Some studies
found that asthma without rhinitis was rare among sub-
jects occupationally exposed to laboratory animals, and
that most often it was associated with nasal symptoms
[16].

As no significant difference was observed in the fre-
quency of positive skin prick tests response to common
allergens between the two groups of children, it could be
supposed that allergy to common allergens does not appear
to be an important risk factor for sensitization to laboratory
animals. HOLLANDER et al. [17] noticed that allergy to cats
or dogs seemed to be an important risk factor for lab-
oratory animal allergy, whereas allergy to pollen or house
dust mite, in the absence of cat and dog allergy, appeared
to be insignificant.

Smoking is by far the most documented risk factor for
the development of allergic diseases. Numerous epidemio-
logical studies have found an association between expo-
sure to tobacco smoke and recurrent wheezing, bronchial
hyperreactivity and the diagnosis of asthma [18, 19]. An
association between passive smoking and an increased
risk of sensitization to environmental allergens has also
been shown, in both clinical studies and animal experi-
ments. Tobacco smoke has a direct irritant effect on the
mucous membrane and thereby damages its surface,
allowing penetration of allergens. Furthermore, tobacco
smoke may have a direct immunomodulating effect [20].
However, several studies have reported the opposite re-
sults [21, 22].

Since no association was found between positive RAST
to hair allergens of laboratory animals and smoking status
of parents, and between smoking and positive skin prick
tests to laboratory animal allergens and allergic symptoms
in both groups, it is concluded that there is not sufficient
evidence that smoking is a risk factor for laboratory animal
allergy.

In summary, it can be concluded that parental occu-
pation seems to be an additional risk factor for sensitization
and should be taken into consideration in allergic history. It
seems that atopy as shown by positive skin tests to cats and
dogs seems to be an important risk factor for sensitization
to laboratory animals. The study results showed that total
the IgE level, especially a low level, is not the best
predictor for symptoms and sensitization to hair allergens
of mice, rats and hamsters.

Table 2. ± Factors that may influence the development of
respiratory symptoms and sensitization in children

Presence of
pets in
homes

Occupational
exposure to
laboratory
animals

Parental
smoking

habit

Allergic symptoms p<0.05 p<0.05 p>0.05
Positive skin prick

tests to laboratory
animals

p<0.05 p<0.05 p>0.05

Presence of spe-
cific IgE to labo-
ratory animal
allergens

p<0.05 p<0.05 p>0.05

IgE: immunoglobulin E.
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Future studies of larger groups of children, whose par-
ents are occupationally exposed to laboratory animals and
where the airborne concentrations of laboratory animal
allergens both at work and in their homes have been de-
termined, would be of interest to whether there is a
correlation between the duration of parental exposure and
the prevalence of children's sensitization to laboratory ani-
mal allergens.
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