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Table S Job categories in LAA and non-LAA subjects

Aoyama, Ueda, Manda, Matsushita, Ueda, Yamauchi

LAA subjects (%) Non-LAA subjects (% ) Prevalence
Job categories No of subjectst (n=1304) (n=4302) of LAA (%)
Researchers 3236 57-9 572 233
Experimental assistants 1100 212 19-0 25-1*
Animal husbandry 1130 20-8 19-8 240
Personnel carrying out cleaning and washing 380 5-6 71 19-2

*Significantly different from cleaning and washing personnel (p < 0-05).

tSome subjects had two or more job categories.

(table 7). Also, the frequency of history in the daily
exposure group (56-5%) was significantly lower than
in the non-daily exposure group (62-:9%; p < 0-05).
Similar differences were also found for family history.

The prevalence of LAA rose as the number of
handled species increased from one to five (table 8).

To estimate the correlation between symptoms
and animal species, we examined the differences in the
proportion of LLAA subjects citing each species as a
percentage of LAA subjects who actually handled the
species (fig 4). Rabbits were cited by 60-5% of the
LAA subjects with nasal symptoms who handled
them and by 51-9% of those with respiratory symp-
toms who handled them. Figure 4 shows equivalent
data for other animal species.

Figure 5 shows the distribution of latency of
symptoms by different animal species (data on eye
symptoms not shown). Information on the latent
period was obtained from LLAA subjects who knew
the animal species relevant to their symptoms. No
significant difference was found in the mean latent
periods between individual species for any symp-
toms. The proportion of LAA subjects who
developed symptoms during the year of first exposure
to the species was the highest in those citing rabbits
for all symptoms.

Discussion

The present study was the first large scale survey of
the prevalence of LAA in Japan. Prevalence was
23-1% and corresponds to the range reported in the
United Kingdom and the United States."®'?"* This

Table 6 Job content in LAA and non-LAA subjects

LAA subjects Non-LAA subjects

Job contentt (n=1304) (n=4337)
Animal experimentation 82-4** 743
Breeding 48-0** 439
Quarantining 9-4* 7-4
Washing and sterilising 17-3 16-3
Cleaning roomsj] 10-5 9-9
Others 11-3 12:6

prevalence, however, may be underestimated. People
who had developed LLAA had significantly shorter
duration of exposure than the non-1LAA group (fig 2).
This is evidence that some animal handlers who had
become aware of their LAA symptoms had removed
themselves from exposure. Of those who did not
participate in our survey some apparently did not
submit a questionnaire because of concern about
admitting to having LAA symptoms.

Of course, questionnaires have a number of limita-
tions and in this case the questionnaire was adminis-
tered to the subjects without medical interview or
immunological investigations. Therefore, primarily
irritant symptoms may be, in part, included in LAA
symptoms in this survey.

On this point, after the present survey, Hanada
(one of the members of our project group on the LAA
study)' showed findings that partly supported the
reliability of our questionnaire survey. He carried out
skin tests to guinea pig extracts in 38 subjects who
had been listed as guinea pig handlers according to
the questionnaire survey and included five LAA
subjects citing guinea pig. All five LAA subjects
reacted to urine, saliva, and epithelium and four
reacted to serum. Twelve per cent of 33 subjects
without LAA symptoms reacted to urine. These
findings suggest that the specificity of our question-
naire survey was good, at least for the guinea pig.

We found that the most common LLAA symptom
was rhinitis. Only 12-9% of the subjects with res-
piratory symptoms did not have rhinitis. These
findings indicate that the development of respiratory
symptoms is likely to follow that of nasal or eye
symptoms and further suggests that allergens from
animals sensitise mostly by way of the respiratory
tract.

Concerning the latent period of LAA, most LAA
subjects (70%) developed symptoms during their

Table 7 Prevalence of LAA by frequency of animals
handling

*Significantly different from non-LAA group (p < 0-05).
**Significantly different from non-LAA group (p < 0-01).
+Some subjects selected two or more job contents.
{Rooms except animal rooms.

Frequency of exposure No of subjects Preval of LAA
Non-daily 2852 19-5
Daily 2789 26-9%*

**Significant at p < 0-01.
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Table 8 Number of animal species handled in LAA and
non-LAA subjects

No of LAA Non-LAA

animal species subjects (% ) subjects (%) Prevalence
handled (n=1304) (n=4302) of LAA (%)
1** 259 373 17-8

2 241 259 22'5

3x* 17-6 133 29-3

4** 12-6 9-7 290

5** 9-1 53 352

6 56 39 31-2

7 25 2:7 227

8 2:6 2:0 29-0

**Significantly different between both groups by numbers of
species handled (p < 0-01).

first three years of exposure; this confirms the findings
reported by other investigators,’® and suggests that
persons who do not become allergic to laboratory
animals during three years are unlikely to develop
LAA after this. Possibly it also supports the sugges-
tion that short periods of high exposure are more
important than the equivalent dose accumulated by
lower exposure over a longer time."

Preventing the ingress of animal allergens would
be a primary preventive measure. In the present
survey, the number of LAA subjects who reported
the availability of protective equipment for LAA
symptoms was less than half of those with nasal or
respiratory symptoms. These findings suggest that
personal protective equipment is unlikely ever to
prevent completely the manifestation of LAA. Other
methods to decrease allergens in the air are required.
Recently, our co-workers have developed a one way
airflow type ventilation system.'® This system draws
air contaminated with allergens from the work area to
the back of the racks and cages and thus away from
human contact. They showed that this system could
suppress the diffusion of airborne allergens toward
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Figure 4 Relations berween LAA symptoms and causal
species.
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the work area of animal rooms and reduced symp-
toms in those with LAA.

The relation between the development of LAA and
atopy has been studied by several researchers.
Asthma resulting from LAA has been reported to
associate with atopy as defined by skin tests with
common antigens.*®*'"'® In the present study, a
significant correlation between the development of
LAA and atopy, defined by personal history or family
history of allergy, was found. The finding that atopic
persons are more likely to have LAA symptoms than
non-atopic persons supports the findings of some
other authors.” "'

In studying the relation between the development
of LAA and the density of exposure, several re-
searchers®® ! have failed to find a correlation and have
suggested the operation of self selection bias as the
reason for the failure. In their work, the density of
exposure has been based on job category. In the
present study, the prevalence of LAA in the staff
responsible for cleaning and washing was signifi-
cantly lower than that in experimental assistants.
Most of them appeared to be indirectly or more
lightly exposed to animals. No significant association
between job categories and the development of LAA
was found, however. It seems that job categories are
notwell enough categorised in Japan to find any effect,
especially in medical schools. We tried to use the
actual content of work as an index of the density of
exposure and found a significant correlation between
the development of LAA and some jobs. Animal
experimentation, breeding, and quarantining, we
assumed to have relatively heavy exposure. Even so
no differences could be found for the prevalence of
LAA between these job categories.

Taking the frequency of handling (days a week) as
another index of the density of exposure, we found a
significant correlation between the development of
LAA and the density of exposure. The finding that
the prevalence of LAA in daily exposed subjects was
significantly higher than in the non-daily exposed we
suggest is strong evidence of a dose-effect relation. On
the other hand, for LAA subjects, the frequency of
atopy in the non-daily exposure group was signifi-
cantly higher than in the daily exposure group. This
finding is probably evidence of self selection. A
significant relation between the development of LAA
and the number of animal species handled was also
found. Handling a larger number of species may
result in an increase in “dose’” and may also increase
the chance to meet animal species to which the
handler is likely to become allergic.

Previous studies of LAA**' have shown that rats
and mice were the main causal species. In the present
study, most subjects handled two or more species and
mice and rats are widely used in facilities in Japan,
but the prevalence of LAA indicated that guinea pigs
and rabbits were also important causal species.
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Figure 5 Distribution of latency by different species.
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We considered that it would be profitable for the
prevention of LAA to know the detailed symptoms
caused by different species and the allergenicity of
those species. Comparing the proportion of LAA
subjects citing each species as a percentage of those
who actually handled the species we estimated the
relation between symptoms and species. We consider
that characteristic relations between symptoms and
species can be seen (fig 5). Associations between
exposure to rabbits and nasal symptoms and between
exposure to rats and skin symptoms have been shown
in previous reports.”? Their relations may reflect the
nature of antigens and exposure forms in different
species.

The proportion of LLAA subjects who developed
symptoms during the year of the first exposure to a
species was highest in those citing rabbits for all
symptoms. These findings may imply a higher con-
centration of airborne allergens® or the high aller-
gericity of allergens derived from rabbits, although
primary irritancy cannot be excluded.
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