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Exposure to dust and rat urinary aeroallergens in

lr ,l [,i

Table 1 Task categoies in laboratory animal workers

I No or minimal exposure: work without animal contact.
2 Sl ide production:haking sl ides of frozen î issue.
3 Postmortem: necropsy oi animals.
4 Experiments: experìmental work on anaesthetised animals.
5 Handling animais: handling of animals in animal rooms-for example, shaving, weighing,

and dosine.
6 Indirect coniact: work in animal rooms without handling animals-for example, writing
_ ^labels and changing and filling bottles.
, uleanlng out: cleaning out cages and floor sweeping in animal rooms.

I 9rg. wash: botrle and cage wàsh in cage wash aiea.
9 Corridor work: work in córridor insideinimal house.

Laboratory animal allergy is often reported
in animal technicians and researchers exposed
to rats, mice, and other small mammals, and
is among the highest occupational risks of
asthma in Britain today.2 Cross sectional epi-
demiological studies have shown that up to a
third of those exposed to these animals
reported allergic symptoms.3 5 The animals'
urine has been identified as a major source of
allergensr6 and recently developed immunoas-
says have made it possible to measure them in
the air.7 8

In previous studies the highest exposure to
RUA over a work shift was measured in ani-
mal technicians and much lower exposure in
researchers and supervisors.e 10 Tasks associ-
ated with the highest RUA exposure were
cleaning, feeding, handling, and injection of
the animals.8err Other important determi-
nants for the RUA concentration were the
number of animals involved, stock density,
ventilation, and humidity.s t' '2

Material and methods
SITES AND EXPOSURE GROUPS
Departments of three research institutes (sites
A and B), where there was work with rats,
were selected. Two institutes based next to
each other were treated as one site (site B).
An occupational hygienist (Mn\D visited each
site and divided the emphoyees into nine expo-
sure groups guided by the zoning strategy
described by Corn and Esmen.t3 The nine
exposure groups were: scientists and labora-
tory technicians, cage cleaners, supervisors,
animal technicians, workers in the office, in
slide production, in maintenance, and in post-
mortem examinations, and a miscellaneous
group. A sample of employees in each expo-
sure group, aimed at including sufficient
numbers to include at least one out of the
l0% highest exposed workers, were asked to
wear a personal sampler for a whole workshift
and to keep a record detailing times spent in
the rooms, tasks performed, and species
worked with. LJnfortunately insufficient num-
bers were obtained for scientists, office and
maintenance workers, and supervisors.

TASK CATEGORIES
During a workshift various tasks were per-
formed. These were grouped into nine task
categories (table 1). During one week all
employees in one animal house were asked to
wear a personal sampler while performing any
of the identified tasks. The filters and sam-
plers were changed every time a new task was
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Abstract
As part of an epiderniological study rat
urinary aeroallergen (RUA) and total
dust concentrations were rneasured at
three research establishrnents. Personal
RUA measurements in nine exposure
groups over a workshift showed highest
exposure for animal technicians (geo-
rnetric mean (GM) = 32'4 pgkn') and
lowest for workers in slide production
and office (GM >0.1 pghn'). Except for
slide production workers, contact with
rats, their tissues, faeces, or urine com-
prised less than half the work shift.
Exposure during contact with rats was
considerably higher. Personal RUA rnea-
surements in nine t/ìsk categories showed
high RUA concenúations for handling
rats (GM = 68.0 pgknt) and cleaning out
(GM = 53.6 pglrnt). Traces of RUA could
still be measured in tearooms inside and
near offices outside the anirnal houses.
Total dust concentrations were low.

(Occup Enairon Med I99 4;512593-59 6)

Keywords: allergen, rat urinary aeroallergen, total
dust, exposure assessment

As part of an epidemiological study to explore
the relation between occupational exposure to
laboratory animals and laboratory animal
allergy we measured the dust and rat urinary
aeroallergen (RUA) concentrations in three
research institutes. This paper describes the
RUA exposure assessment used to provide
exposure estimates for a longitudinal prospec-
tive epidemiological study, of which the first
results have been published in a companion
paper.t Measurements were made over a
whole workshift and during the performances
of identified tasks to obtain a comprehensive
picture of RUA exposure for subjects in the
studv.
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Table 5 Rat uinary aeroallergen concenùaùons (pglm3) of the task categories

No Nd AM GM G.SD CIL CIH

Nieuwenhuijsen, Gordon, Tee, Venables, McDonald,, Nezoman Tayloi

bly transported there on clothing, were also
found in tea rooms inside the animal houses.

Corridor work
Non,/minimal contact*
Slide production*
Experiments*
Postmortem
Cage wash*
Indirect contact
Cleaning out
Handling rats

ND
0 . 1  0 . 0
0 . 1  0 . 0
0 -4  0 .2
0 .4  0 .3
4 . 5  0 . 9

4 5 - 5  2 t . 3
t 2 t - 6  5 3 . 6
t27 .0  68 .0

ì o  ì . t
0 . 0  0 . 1
0 . 1  0 . 7
0 .3  0 .5
0 .0  73 .6

t 4 . 6  3 1 . 0
35.1 82.0
4 8 . 1  9 6  1

*Taken from shift measurements: CIL =
95ozo confidence l imir around GM; ND =

lower 95% confidence limit around GM; CIH = upper
not detectable; other abbreviations as for table 2. 

-

ably related to different work pracrices. The
cleaners at site B were required to scrape out
sawdust before washing the cages; at site A
they generally only washed the cages. Animal
technicians spenr a large parr of their shift
without rat contact, mainly because the vari-
ous species were kept in separate rooms and
paperwork was done elsewhere. Scientists,
laboratory technicians, and supervisors
recorded short contact with rats due to the
nature of their work.

As other studies have found,a o t t tasks asso-
ciated with high RUA exposure were cleaning
out cages and handling rats, with lower expo-
sure for tasks in the animal rooms without
major disturbance of rats. \ùZork with a small
number or unconscious rats, their faeces, or
urine was associated with much lower RUA
concentrations.

The large variarion within groups and rask
categories underlines the complexity of expo-
sure assessment for laboratory animal workers
and is partly due to the numerous exposure
determinants. Workers create their own work-
ing environment by spending variable times
performing different tasks in various small
rooms with varying numbers of animals of diÈ
ferent sex, age, and type, and varying levels of
ventilation at differenî rimes.

Measurable amounts of RUA were
detected outside the animal houses near the
office area of the sites. This shows possible
RUA exposure for employees not working
with animals directiy. Traces of RUA, proba-

!(/e acknowledge the help of Miss J llelch with air filter elu_
tion, Mr F Gill and Mrs D Glass for advice on exposure
assessment and management, and the workers for their cooper_
ation. The work was supported by grants from the Health and
Safet_v Executive, the National Asthma Campaign, the
Department of Health and Social Securitv and the Roval
Socier-n*.
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