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Abstract. Laboratory-animal allergy (LAA) is a well-known occupational hazard to workers
employed in biological or medical research institutes and in the pharmaceutical industry. The aim of
this study was to focus on the problem of LAA and to assess factors predisposing to sensitization
among subjects occupationally exposed to animals.

Sixty workers were examined in our study. They responded to a questionnaire and underwent
spirometry (Vital Capacity, VC and Forced Expiratory Volume in one second, FEV,). In addition,
Peak Expiratory Flow (PEF) and the histamine provocation test were estimated in 5 subjects that
had been hospitalized in the Department of Occupational Diseases. Skin prick tests with common
allergens and with hair extracts from laboratory animals were performed, and total IgE levels and
specific IgE antibodies were also measured.

Among 60 subjects who had been working with animals, 26 had positive skin prick tests for one or
more of the common allergens. Five subjects supposed to have occupational bronchial asthma and
four with occupational allergic rhinitis showed positive skin prick tests for one or more animal
allergens, increased total IgE levels and specific serum IgE antibodies. All these subjects had smoked
for years.

Conclusions: 1) Laboratory animal allergy develops within first years of exposure; 2) atopy and
smoking predispose to laboratory animal sensitization and to a development of bronchial asthma
and allergic rhinitis.

INTRODUCTION

Allergy to laboratory animals is common among workers employed in the
pharmaceutical industry and biological or medical research institutes. This applies to
both research workers and persons involved in animal breeding (4,5). Of those
exposed to laboratory animals 10—30% become sensitized or report symptoms
induced by their exposure to animals (2).
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Rhinitis, bronchial asthma, conjunctivitis and contact urticaria belong to
common manifestations of allergy to laboratory animals.

In many cases of laboratory-animal allergy (LAA), particularly in those
involving asthma, specific IgE antibodies to responsible proteins are detected
(7,10,11). Asthma is often associated with nasal symptoms of LAA and it generally
develops within several months after the onset of other symptoms (18).

In this study the authors tried to focus on the problem of LAA among subjects
occupationally exposed to animals and to assess factors predisposing to sensitization
and development of allergic symptoms induced by exposure to laboratory animals.

MATERIALS AND METHODS

Sixty workers occupationally exposed to laboratory animals (animal breeders,
technicians, scientists and zoo-keepers) participated in the study. They were aged
from 22 to 56 years (mean — 39) and they had worked with laboratory animals
(guinea pigs, rats, mice, rabbits, hamsters) for at least 1 year (the longest period of
employment was 35 years). All the subjects responded to a questionnaire concerning
allergic heredity, personal allergic and medical history, exposure to a number of
irritants, smoking habits and animal exposure at home.

The study was approved by the Medical Ethical Committee and all the subjects
gave their written consent.

Lung physiology

Chronic respiratory disease was diagnosed according to the criteria of the
American Thoracic Society. Ventilatory function was measured by spirometry.
The highest value of three forced expirations was taken as the forced. expiratory
volume in one second (FEV,) and the highest of three forced and three slowest
maximal expirations were selected as the vital capacity (VC) for each participated
subject. In addition, Peak Expiratory Flow (PEF) and the histamine provocation
test were estimated in 5 subjects that were hospitalized in the Department of
Occupational Diseases.

Histamine in isotonic saline was inspired in increasing concentration (0.250;
0.5; 1; 2; 4; 8 and a maximum of 16 mg/ml). The cumulative inhaled dose of
histamine which caused a 20% decrease in FEV, was calculated by interpolation on
a log cumulative dose scale (PC,,FEV,).

Skin prick tests

All workers were also tested with skin prick method with the use of eleven
common allergens, such as: house dust mite (Dermatophagoides pteronyssinus),
feathers, grass and tree pollens, and prick tests with hair extracts from: mouse,
guinea pig, rat, rabbit, dog, cat and hamster (Beecham-Bencard Allergy Service).

Moreover, histamine chloride in concentration of 10 mg/ml was used as
a positive reference and a 0.9% sodium hydrochloricum as negative control
(standard test with phenol and glycerine, Beecham-Bencard Allergy Service).
Reactions of a wheal > 5 mm in diameter were considered to be positive.

Total IgE levels were analyzed with EIA (Pharmacia). Sera from all workers
exposed to laboratory animals were tested with RAST (Radioallergo Sorbent Test,
RAST, Pharmacia, Uppsala, Sweden) to measure specific IgE levels.
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Definitions

1. Laboratory animal sensitized subject — an individual was considered as
sensitized to a laboratory animal if he/she had a positive skin-prick test or specific
IgE in serum to the allergen.

2. Laboratory animal -allergy subject — an individual showing symptoms
(rhinitis, wheezing, thighteness of the chest, coughing or urticaria) clearly associated
with laboratory animal work was considered to be an LAA subject.

3. Atopic — any person with a reaction of a wheal > 5mm against any of
common allergens in skin-prick tests or total serum IgE above 80 kU/L.

Statistics

All calculations were made with Microsoft® Excel. Values are expressed as
means” + SD.

RESULTS

Acute episodes of dyspnoea classified as bronchial asthma were found in
8 subjects. The illness lasted from 2 to 7 years (mean 3 years). Out of eight subjects
with bronchial asthma five confirmed exacerbation of their symptoms in their
work-place. An 8-hour occupational exposure to laboratory animals intensified both
cough and dyspnoea. Chest symptoms (asthma) developed within the first 2 —3 years
of employment and in all cases, they were concurrent with nasal symptoms such as:
sneezing, itching, rhinorrhoea and congestion. Four workers had only nasal
symptoms related to laboratory animal exposure. They were diagnosed as an
isolated allergic rhinitis. All subjects that developed chest and nasal symptoms had
smoked cigarettes for a least one year.

Lung functional values (VC and FEV,) in the subject are shown in Table 1.

Table 1. Lung function in subjects occupationally exposed to laboratory animals

All subjects Asthmatic patients Patients with rhinitis
N = 60 N=38 N =4
VC (@)
Mean + SD 4.03+0.5 36+03 39+09
FEV, (I/s)

Mean + SD 39408 29+04 34105

Mean values of PEF and PC,, in the group of five asthmatic patients that
had been hospitalized in the Department of Occupational Diseases were: 4.3+1.2 I/s
and 3.2+07 mg/ml respectively.

Twenty six of all laboratory animal exposed subjects developed a positive
skin prick test (SPT) for one or more of the common allergens. Fourteen out of
26 subjects had also positive SPT for one or more of the animal extracts from
animals they had been working with. »

Total IgE levels in the group of 60 subjects were 56+ 15 kU/l Five subjects
who had reported symptoms specific for occupational asthma had total IgE levels
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> 100 kU/l, positive SPT for one or more of the common allergens and animal
extracts and also specific serum IgE antibodies.

Total IgE levels of four subjects who had developed only nasal symptoms were
88 + 20 kU/l, and they also had positive SPT for one or more of the common
allergens and animal extracts and specific serum IgE.

All questionnaire responses concerning allergic heredity, personal allergic
and medical history, smoking habits and animal exposure at home are shown in
Table 2.

Table 2. Questionnaire responses among subjects occupationally exposed to laboratory animals

All subjects Asthmatic patients Patients with rhinitis
N =60 N=3§ N=4

Allergic heredity 4 2 2
Personal allergic history 12 8 4
Smoking habits 35 5 4
Animals at home 10 0 0
Medical history:

corticosteroids 1 1 0

antihistamines 6 4 2

anti-allergic preparations 2 2 0

B agonists 2 2 0
DISCUSSION

Allergy to animals seems to be the most important occupational health hazard
of laboratory animal workers. The number of employees whose work brings them
into contact with animals in laboratory is not known in Poland. In the United
Kingdom 21 cases among 554 diagnosed as occupational asthma resulted from
sensitization to laboratory animals and insects (8). Several studies of laboratory
animal workers have been reported in recent years (19,20). They examined the
prevalence of allergic symptoms, the relationship of contact with animals, the
evidence of immunologic response to extracts of animal excreta and the factors that
may predispose to laboratory animal allergy, particularly atopy. In our study all
subjects supposed to have occupational asthma (five subjects) and occupational
rhinitis (four subjects) were atopics and had specific IgE against animal allergens.
Atopy is a well documented risk factor for sensitization (9,17) and atopic subjects
are much more likely to develop animal allergy (12). Renstrém noticed that
high pre-exposure ‘total IgE level predicted development of LAA. Subjects with
an elevated total IgE level prior to work exposure were shown to have an
approximately three times higher relative risk for sensitization and/or development
of symptoms induced by the contact with laboratory animals (16).

Tobacco smoke is one of air pollutant which can be associated with an
increased prevalence of atopic diseases, such as bronchial asthma and allergic rhinitis
(3,22). All subjects participating in our study were active or passive smokers.
A study performed in different regions of Bavaria revealed a significantly increased
risk of atopic diseases or atopic sensitization in children born to mothers, who had
smoked during pregnancy or lactation or whose parents smoked at home. Passive
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smoking is by far the best identified risk factor for development of sensitization. This
is particularly true in early childhood. Numerous epidemiological studies demonst-
rated the relationship between exposure to tobacco smoke and recurrent wheezing
(15,21).

We also found that nasal and chest symptoms developed during the first years
of employment.

Most studies have shown that the majority of subjects with laboratory-animal
allergy developed symptoms between 6 and 36 months of exposure and that asthma
usually develops after the onset of rhinitis (1,6). All five asthmatic patients
participating in the study confirmed that nasal symptoms such as, sneezing, itching,
rhinorrhoea and congestion had appeared before the development of chest symp-
toms (asthma), Asthma without rhinitis is rare. One can suppose that 4 subjects with
isolated allergic rhinitis will develop bronchial symptoms if not removed from the
occupational exposure. One can mention that asthma, at least initially, may only be
manifested as increased airway responsiveness (e.g provoked by exercise or cold air)
or it may develop only several hours after animal contact, making identification of
the provoking agent more difficult (13,14).

From the initial results the authors conclude that atopic subjects and active
smokers should not be employed under exposure to laboratory animals.

Final conclusions regarding factors predisposing to sensitization and the
comparison of exposed and nonexposed workers for changes in the lung function,
allergic symptoms and atopic status cannot be presented here as the study has not as
yet been completed.
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