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Introduction At least 12000 people work with laboratory ani-
mals in the UK. Approximately 15% of exposed employees
develop specific IgE sensitisation and 10% clinical symptoms of
occupational rhinitis and asthma due to laboratory animal allergy
(LAA). Individually ventilated cages (IVCs) are increasingly
replacing conventional open cages (primarily for mice welfare);
whilst this can be associated with lower levels of ambient aeroal-
lergen levels no corresponding reduction in incidence of LAA is
apparent. The SPIRAL (Safe Practice In Reducing Allergy in

Laboratories) study is a large multi-centred study designed to
increase understanding of the complex association between
workplace exposure to mouse allergens and development of sen-
sitisation, and to evaluate the risk of working with mice today.
Methods A cross-sectional study of animal workers at UK medi-
cal research institutions is underway. Primary outcome is a com-
parison of prevalence of sensitisation to mouse proteins in those
working in IVC only and those working in mixed facilities (open
cages +/- IVCs). Participants complete a detailed online ques-
tionnaire including questions about work tasks and practices.
Skin-prick tests to common aeroallergens and various animal
proteins are performed and blood samples analysed for serum
specific IgE to Mus m 1 (mouse urinary protein) and mouse epi-
thelium. Aeroallergen sampling for particulate matter and Mus
m 1 is undertaken concurrently to provide objective exposure
measurements (results presented elsewhere).

Results 507 participants have been recruited to date. Analyses
were restricted to those with less than 5 years exposure to mice

Abstract P56 Table 1 Characteristic of study participants with up to 5 years exposure to mice according to sensitisation status

Variable Not sensitised n (%) Sensitised n (%)
n=202 n=10
Age in years (median (range)) 26.2(11.8,61.2) 24.9 (21.8, 27.4)
Male 79 (31.1) 4 (40.0)
Smoking status Never 154/201 (76.6) 6 (60.0)
Ex 28/201 (13.9) 0
Current 19/201 (9.5) 4 (40.0)
Atopic* 56/198 (28.3) 7/10 (70.0)
Older siblings 0 112/201 (55.7) 3(30.0)
1 72/201 (35.8) 4 (40.0)
2 11/201 (5.5) 1(10.0)
3+ 6/201 (3.0) 2 (20.0)
Years worked with mice 2.12 (0, 4.98) 2.57(1.10, 4.15)
No previous occupational exposure to mice 142/201 (70.7) 8 (80.0)
Site A 24/24 (100) 0
B 82/90 (91.1) 8/90 (8.9)
C 32/32 (100) 0
D 26/27 (96.3) 1/27 (3.7)
E 27/28 (96.4) 1/28(3.6)
F 11/11 (100) 0
Job title Technician 57/59 (96.6) 2/59 (3.4)
Scientist 132/140 (94.3) 8/140 (5.7)
Other 13/13 (100) 0
Cage type IVC only 109/199 (54.8) 4 (40.0)
Open/mixed 90/199 (45.2) 6 (60.0)
Work related symptoms Conjunctivitis 25/201 (12.4) 5(50.0)
Rhinitis 41/201 (20.4) 7 (70.0)
Asthma 6/201 (3.0) 3(30.0)

* saline-adjusted wheal of 23mm to grass, house dust mite or cat on skin prick testing
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(n = 212); of these, 10 (5%) participants were sensitised to
mouse proteins. Prevalence of sensitisation was 3.5% in IVC
only facilities and 6.3% in open cage/mixed facilities. Although
numbers are small, a history of atopy to common aeroallergens
and the site at which people worked appears to be associated
with risk of sensitisation. Reporting of symptoms of laboratory
animal allergy was as anticipated. (Table 1).

Conclusion The results from the SPIRAL study will be used to
develop an evidence-based “Code of best working practices” for
facilities using IVC systems, nationally and further afield, with
the overall goal of significantly reducing the incidence of LAA.
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Background Pigeon fanciers have a 1 in 10 risk of developing
Pigeon Fancier’s Lung (PFL), a form of hypersensitivity pneumo-
nitis due to inhaled pigeon antigens. This manifests as acute epi-
sodes of breathlessness, cough and fever after antigen exposure,
which may progress to chronic dyspnoea and lung fibrosis. The
precise disease mechanisms are unclear but both antibody and T
cell responses specific for pigeon antigens are implicated. We
wish to better understand immune responses against pigeon anti-
gens in PFL to give new insight into the disease mechanisms and
provide disease markers.

Methods We studied the antibody and cellular immune response
in fanciers attending pigeon shows. 77 completed a question-
naire of symptoms, performed spirometry and gave a blood sam-
ple, 32 of whom had symptoms of acute PFL. Peripheral Blood
Mononuclear Cells and serum were extracted from the blood,
and T cell and antibody responses were measured against pigeon
serum and mucin using in-house well-characterised assays (ELISA
and ELlspot, respectively), as well as flow cytometry and multi-
plex cytokine assays. These provided quantitative outputs of spe-
cific antibody titre and reactive T cells per million PBMC,
validated using positive controls. Correlations between immune
responses and disease symptoms were analysed.

Results All fanciers examined had significant antibody and T cell
responses against pigeon serum and/or pigeon mucin antigen. A
range of antibody avidities and isotypes were observed (Figure
1; n = 37; 2012 cohort), but only IgA appeared to correlate
with symptoms score (p = 0.012). T cell responses to pigeon
serum were measured in the form of proliferating cells positive
for lung-homing receptors (alpha4betal integrin), and secreting
gamma-interferon and large amounts of anti-inflammatory inter-
leukin 10; but did not correlate with symptoms.

Antibody responses (Absorbance) against pigeon mucin for 37 pigeon
fanciers
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Conclusions Pigeon fanciers have high levels of antigen exposure
and demonstrate intense antibody and cellular immune
responses, but these correlate minimally with clinical symptoms.
The pathogenesis of PFL is complex and may involve an inflam-
matory cell-antibody axis.
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Introduction There are at least 12,000 laboratory animal work-
ers in the UK who are at risk of developing an IgE-associated
respiratory allergy to airborne animal proteins. There has been a
drive to reduce animal allergen levels in animal facilities, how-
ever recent studies have suggested that laboratory workers may
also transfer animal allergens outside of the animal facility to
their offices, laboratories and indeed their homes. Among Scot-
tish technicians Mus m 1 was detected on hands, shoes, car
steering wheels and domestic door handles after leaving work (S.
Semple — personal communication). Krop et al. detected signifi-
cantly higher levels of mouse allergen in mattresses from the
homes of laboratory animal workers than those from non-
exposed controls suggesting carry out of allergen from work to
home. These observations may have significant clinical relevance;
in Poland, children of laboratory animal workers had a higher
prevalence of sensitisation to mouse than did the children of
parents in other occupations.

The aim of our study was to evaluate whether mouse allergen

is transferred out of the animal facility on the skin of workers.
Methods We examined dermal wipes taken from forehead,
palms and back of hands of both laboratory animal workers and
non-exposed workers, when they entered the facility in the
morning and again when they were ready to depart at the end
of the day. Mus m 1 was extracted from the wipes and levels
quantified using an ELISA (Indoor Biotechnology).
Results Mus m 1 levels were significantly higher in the dermal
wipes taken at the end of the day compared to those taken in
the morning (p < 0.05), in the laboratory animal workers but
not in the non-exposed controls (Figure 1).

Comparison between the median and spread of data of the in and out wipes for
the foreheads, palms and back of hands at laboratory 1
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