Downloaded from www.sjweh.fi on January 08, 2023

Scand J Work Environ Health 1988;14(1):74-76
Issue date: 1988
Laboratory animal allergies. Use of the radioallergosorbent
test inhibition assay to monitor airborne allergen levels.
by Lewis DM, Bledsoe TA, Dement JM
Affiliation: Division of Respiratory Disease Studies, National Institute
for Occupational Safety and Health, Morgantown, West Virginia.

This article in PubMed: www.ncbi.nlm.nih.gov/pubmed/3393889

This work is licensed under a Creative Commons Attribution 4.0 International License.

Print ISSN: 0355-3140 Electronic ISSN: 1795-990X

Scand J Work Env iron Health 14 (1988): suppl 1,74-76

Laboratory animal allergies
Use of the radioallergosorbent test inhibition assay to monitor
airborne allergen levels
by Daniel M Lewis , PhD,l Toni A Bledsoe, MS,l John M Dement , PhD 2
Occupat ional exposure to laboratory animals frequently leads to the development of allergies in exposed
workers. The incidence of laboratory animal allergies
has been estimated to be between II and 30 010 of the
exposed workers in the Unit ed States (2, 3). Occupational allergies can have a significant effect in terms
of lost time at work and can even cause people to
change positions and/or voca tion s. Although numerous studies have documented the pre valence of occupational allergies in general , and laboratory animal
allergies in particular, less is known about the environm ental factors which influence the development
and expression of these diseases. The current study was
undertaken to develop method s of monitoring airborne
levels of allergens so that environm ental control s could
be applied to pre vent or lessen allergic reactions in
workers exposed to laborator y animals. Previous
studie s have been reported in which airborne levels of
mou se and guinea pig allergens were mea sured with
a mod ification of the radioall ergosorbent test (RAST),
termed the RAST inhibition assay (4, 5). Although
these studies demonstrat ed that th e RAST inhibition
assay could be used to quantify airborne allergen levels,
they were performed using only area sampling techniques. We have investigat ed the ut ility of this assay
to detect airborne rat allergen levels by both personal
and area sampling, and we have attempted to make
a better delineation of the rat allergens in the air.

Materials and methods

Extracts of rat epithel ium and urine were prepared as
previou sly described (5). Briefly, for epithelial extract s
rat pelts were lyophil ized, defatted by ether extraction
in a Soxhlet apparatus, gro und in a Wiley mill, and
extracted as a 5 010 suspension in 0.1 M phosphat e buffer, pH 7.4, overnight at 4°C. The extract was dialyzed
aga inst 0.05 M ammonium bicarbonat e, lyophilized,
and sto red at 4°C until used . The ur ine extra cts were
prep ared by dialysis against 0.05 M ammonium bicarI

2

Division of Respiratory Disease Studies, National Institute
for Occupational Safety and Health, Morgantown, West
Virginia, USA.
Health and Safety Office, National Institute of Environmental Health Sciences, Research Triangle Park, North
Carolina, USA .

74

bonate buffer, filtrat ion through a 0,45 u poro sity filter, and lyophil izat ion. Th e extracts were coupled to
cyano gen bromide activated Sepharose-4B beads according to the manufacturer's recommendations (Pharma cia, Piscataway, New Jersey). The ext racts used in
the inhibition assay were dissolved in saline at an epithelial prote in concentration of 10 mg/ml and a urinary protein concentration of 20 mg/ml , as determined
by the BioRad protein assay (BioRad Laboratories,
Richmond, California).
Air samples were collected with DuPont person al
sample pumps at a flow rate of 2 l/min and type
FWS-D pol yvinyl chloride membrane filters. Th e filters were extracted in 10 ml of 0.05 M ammo nium bicarbonate, and the extract was lyoph ilized and redissolved in 1.0 ml of sterile saline.
The RAST pro cedure was perform ed as described
(6) with the use of 50 ul of a 10 010 suspension of the
allergen-coupled Sepharose-4B beads per tub e and
iodine-125-labcled antihuman immuno globulin E (lgE)
obt ained from Pharmacia Diagnostics. The RAST procedure was used to screen the sera from work ers exposed to rat s and ident ify those with high levels of IgE
ant ibod ies to ra t allergens. Sera from five individuals
were pooled and used as the reference seru m for the
RAST inhibition assay. The reference serum pool contain ed 160 lU /ml of IgE, and a I: 5 dilution of the
pool would bind approximately 15 010 of the radioactivity in the standard RAST assay.
The RAST inhibition assay (I) was per form ed using
200 III of either the reference allergen or air sample
extract mixed with 250 III of diluted ref erence serum
and 50 III of allergen-coupled beads, the volume was
brought up to 900 III with sample diluent (0.1 M phosphate bu ffer, pH 7.4, containing 4 % fetal calf serum,
I % Tween 20, and 0.01 % NaN J ) , and the mixture
was incubated overnight at room temperatu re on a tube
rot ator . The tube s were washed thr ee times, radiolabeled anti-lgE was added, and the tube was incubated
overnight at room temp erature. After three additional
washes, the radio act ivity of the samples was determined in a gamma counter . Th e percent age of inhibition was calculated for each sample, and a sta nda rd
curve was made by the plotting of the logit of the percentage of inhibition agai nst the concentration of protein in the reference samples. By regression analysis
the allergen content o f each sample was calculated and

expressed as micrograms of protein allergen per cubic
meter of air.
Results and discussion

Initial studies were conducted to determine if the extracts of rat allergens coupled to the beads contained
the appropriate allergens. For this purpose, sera from
36 individuals occupationally exposed to rats were assayed with the use of the reagents prepared in our
laboratory and the commercially available RAST reagents. There was complete concordance between these
assays in that all the subjects were either negative in
both assays or positive in both assays. In addition, with
Igfi-positive subjects the relative reactivity (percentage of counts bound) was comparable in both assays
(data not shown). The results from these assays were
used to identify five individuals who had relatively high
reactivity in the RAST, additional serum was obtained
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Figure 1. Linear relationship between the logit of the percentage of counts bound and the protein control of the extract.

from these subjects, and a reference serum pool was
established.
A series of experiments was carried out to determine
the optimal conditions for the RAST inhibition assay.
The volume of each of the reactants and the incubation times and conditions were determined which gave
the best results. As shown in figure I, a linear relationship between the logit of the percentage of counts
bound and the protein content of the extracts was obtained, correlation coefficients (I') of 0.97 or better
typically being obtained. The lower limits of detection
were estimated to be 0.6 ug/rnl for the urinary allergens, and 1.4 ug/rnl for the epithelial allergens.
Air samples were collected from a variety of sites
and assayed for allergen content. In figure 2 the concentration of urinary and epithelial allergens have been
plotted against each other. There were several samples
in which only one of the allergens was detected. In addition the airborne levels of urinary and epithelial allergens did not correlate (I' = 0.36). This finding would
suggest that there are antigens that are unique to each
extract. When these data were analyzed with respect
to the site of sample collection, the results were generally as expected. In other words, areas with the
highest allergen levels were areas with either many animals (eg, holding rooms) or a high dust exposure level
(eg, cage dumping and cleaning areas). Of interest was
the finding of detectable levels of the allergens in the
locker room and work break room, ie, in the rooms
where employees changed their clothes or took work
breaks. These results suggest that the allergens may be
carried on clothing and distributed throughout the
worksite.
In order to define the allergens contained in the extracts better, a sample of the urine extract was chromatographed on a Sephacryl S-300 column, and the
major protein fractions were assayed for allergen content. As shown in figure 3, the allergenic activity eluted
in two peaks indicating that the urine contained at least
two allergens. A sample of the epithelial extract was

5 0 . - - - - - - - -- - - - - - - - - - 2.0

lit

00

0; 40

E
~

E

!
i

0

..•

3J

>

lit

lit

c

>0

I:

;§

..
ooi
~

1.5

70.2
.c

..

50.5

1.0

Gl

U

•~ 20

~

III

lD
C\I

.•..

•
=
C

100

.()~

~

~

10

I

lIE

L:
o lU-ll.~II.U,lll_.-_.--..·-.-_.-.:------.J
~

•
~
•oC
.a

Gl

:xJ~

.a

lit

lIE

Gl

0.5

2OA.
10

lIE.

o

10

20

3J

Eplth..... AII.rgen l.veI1 (,..,_31

40

50

Figure 2. Concentration of urinary and epithelial allergens
plotted against each other.
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Figure 3. Chromatograph of the urine extract showing the
major protein fractions.
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chromatographed, and the allergenic activity was
found to be widely distributed in the column eluate.
This finding indicates that the epithelium is a much
more complex mixture of allergens than the urine. It
is hoped that, by using more purified allergens, we will
be able to increase the sensitivity and specificity of the
RAST inhibition assay.
In summary, the results obtained to date indicate
that the RAST inhibition assay provides a very sensitive method to detect airborne allergens of laboratory
animals. The use of serum from workers allergenic to
rats in this assay assures the specificity of the assay.
We have found that, by concentrating filter extracts
by lyophilization, we can detect as little as I ug of
allergen on a filter and thus allow for the use of personal samplers to monitor the work environment. Even
though we are continuing to attempt to improve the
sensitivity of the assay, the assay has proved to be
very reliable and consistent. Quantitative assessment
of the airborne allergen levels in the workplace should
allow for the development of control measures to
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reduce allergen levels either by changes in work practices or by engineering controls.
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