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I n 2002, the Unit of Lung and Allergy Research moved
from the National Institute for Working Life, which was a
government research institute separate from the univer-

sity, to the National Institute of Environmental Medicine at the
Karolinska Institutet, which is the medical university of
Stockholm, Sweden. The Unit of Lung and Allergy Research
group was established at the beginning of the 1980s under the
guidance of Professor Per Malmberg and the main interest at
that time was within respiratory physiology. At the beginning
of the 1990s, the focus changed and became more concentrated
on airway inflammatory mechanisms in respiratory diseases,
especially as a consequence of exposure to organic material.

RELATIONSHIP TO PIGS: STUDIES OF INNATE
IMMUNITY
It was soon established that exposure in pig barns constitutes a
very powerful pro-inflammatory stimulus [1, 2], which enabled
us to use exposure to organic dust from pig barns as a model for
induction of inflammatory reactions. During the past 15 yrs,
,60 original publications based on in vivo and in vitro
experiments of the pro-inflammatory effects of exposure to
organic dust and gases from swine confinement buildings have

been published. Six PhD students have defended their theses
based on the model and two PhD students are presently
working with different aspects of it. After having demonstrated
that working for some hours in a pig house causes an intense
airway inflammatory reaction and an increase of bronchial
responsiveness to methacholine of three to four dose steps, our
work has concentrated on characterising the reaction in more
detail. We found that exposure of healthy subjects induces a 100-
fold increase in neutrophils (but no alteration of eosinophils), a
two- to three-fold increase of lymphocytes and alveolar
macrophages, and a multi-fold increase in pro-inflammatory
cytokines and arachidonic acid metabolites, as assessed in
lavage fluid from upper and lower airways. Interestingly, we
could show that acute exposure in healthy subjects increases
bronchial responsiveness to direct stimuli (methacholine,
histamine), whereas no such increase was found to an indirect
stimulus (dry air hyperpnoea) [3]. Another interesting finding
was that the increase in bronchial responsiveness following
exposure is not altered by inhaled glucocorticosteroids, di-
sodium cromoglycate or a leukotriene synthesis inhibitor,
although some of these drugs substantially altered cellular
and mediator responses [4–6]. We also demonstrated that
swine-confinement workers, who are exposed to the pig barn
environment on a daily basis, have an attenuated response to
acute exposure with less increase of bronchial responsiveness
and inflammatory markers following exposure than naı̈ve
healthy subjects [7]. The mechanisms for this development of
tolerance are currently being studied at our laboratory under the
direction of Associate Professor Lena Palmberg.

RELATIONSHIP TO FURRED ANIMALS: STUDIES OF
ACQUIRED IMMUNITY
Another area of interest to us has been allergy and allergic
sensitisation to laboratory animals and cats, with particular focus
on laboratory animal workers and school children. One of our
PhD students showed that airborne levels of cat allergen in
classrooms were not altered by measures usually recommended,
such as removal of curtains, upholstery and plants, replacing
bookshelves and increased cleaning, but by the use of school-
specific clothing [8, 9]. The unit has also contributed to the debate
about the relationship between the exposure to cats and dogs
and the development of asthma and allergy [10, 11]. It was foundSTATEMENT OF INTEREST: None declared.
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that heredity of allergy is of considerably lower importance than
heredity of asthma for the development of asthma [12].

At present, a prospective, longitudinal study of newly
employed laboratory animal workers and personnel working
with laboratory animals is on going under the supervision of
Associate Professor Anne Renström. The employees are
followed for 2 yrs and sensitisation to laboratory animals
and the effect of preventive interventions are studied.

RELATIONSHIP TO SMOKERS: STUDIES OF CHRONIC
OBSTRUCTIVE PULMONARY DISEASE
During the last few years, the research at our laboratory has
become more focused on chronic obstructive pulmonary disease
(COPD). In collaboration with dentists, psychologists, micro-
biologists and cardiologists, different aspects of COPD are
studied. Co-variation between COPD and parodontitis is
currently being studied in smokers, and inflammatory mechan-
isms in the mouth and lungs are compared; microbial agents,
known to be of importance for the loosening of teeth, are being
sought in the mouth and lungs. Together with psychologists
(Professor Emeritus Gunnar Borg), we are making an attempt to
find a new symptom index that could be used in clinical practice
and trials, and, together with cardiologists, we are investigating
cardiac function in smokers with and without COPD. In our
laboratory, we are using our experience from the pig barn studies
in order to better understand the innate immune reactions in
smokers, in particular in those with COPD. At present we have
four PhD students working on the project. This project is in an
early phase and no publications have appeared so far.

RELATIONSHIP TO THE POPULATION:
EPIDEMIOLOGICAL STUDIES
Two large-scale population studies, as follows, are headed by
Associate Professor Bo Lundbäck: 1) the Obstructive Lung
Disease in Northern Sweden (OLIN) studies, in progress since
1985; and 2) the FinEsS Studies, in progress since 1996. The OLIN
studies are mostly longitudinal and are based on representative
samples of the general population. The aims include incidence,
remission and relapse of asthma, and allergy and COPD and
their determinants. Several cohorts, from school children to
elderly subjects, are under study, and, in total, the cohorts
include .50,000 subjects living in the northernmost county of
Sweden, which comprise 25% of the area of Sweden.

The FinEsS studies, which also focus on the epidemiology of
obstructive airway diseases and allergy, are comparative studies
of areas in Finland, Estonia and Sweden, including the capitals,
Helsinki, Tallinn and Stockholm. New cohorts were recruited in
2006, and the total study sample now exceeds 100,000 subjects.
The epidemiological network includes several countries, from
the USA in the west to Vietnam and Indonesia in the east.

A key result of the OLIN studies is that ,50% of the smokers
develop COPD. These studies were also among the earliest
publications of incidence of COPD. It was shown that, from the
age of 40 yrs, the incidence of COPD in smokers is 1–2 out of
100 per year, while it was 1–2 out of 1,000 per year among
nonsmokers [13, 14]. It was also demonstrated that start of
smoking (before the age of 20 yrs) considerably increases the
risk of developing COPD; the risk of 1 yr earlier starting of
smoking exceeds smoking of 1 pack?yr-1 as an adult [15].

In health economy assessment, based on population studies,
the societal costs of COPD were estimated to be ,J1 billion
per year for Sweden as a whole [16].

In asthma studies, it has been shown that, in contrast to asthma
in children, remission of asthma in adults is low, at ,1% per
year [17], although severity of asthma varies considerably over
time [18]. The unit has further contributed to the debate of
obesity and asthma [19], since obesity has been highly related
to incident asthma, verified by the methacholine test in both
males and females and allergic and nonallergic subjects [20].
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