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Summary Five atopic laboratory workers w
asthma and other manifestations

allergy to rats and mice were sensitive to low-molecul
weight urine proteins-an ar-globulin in the rat anr
prealbumin in rhe mouse. Positive skin prick and inhr
tion test reactions to the urine proteini were obtain
and_radioallergosorbent rests (n.e.s.r.) for specific I
antiMy were also positive. These findings show t
proper control of the collecrion and disposal of the a
mals' urine is necessary to minimise the likelihood
sensitisation.

Introduction

Arr-rrclc respiratory and skin symptoms are nor
common in animal handlers. Sensitivitv ro rats and n
has been reported in more than l0/n of workers,l I
may be unable tÒ conrinue their work as a result. Id
tifrcation of the relevant allergens and rheir sourc,
necessary for conrol of this problem. In five asthm,
subjects sensit ive to rats or mice, or both. the urine .
found to be a major source of allergenic proteins.

Patiento end Methods

Patients

Four patients had a history of hayfever and one of asrh
All five gave a positive reaction to one or more comr
allergens. All handled rars and four also handled mice.
. Symptoms appeared wirhin I year in four patients, and a
4. yg* in the fifth patienr. The initial symproms wer
rhinitis of rapid onset and conjunctivitis on cioosurc ro
animals, and unicaria whcre rhe animals' feet made son
with urine on the skin. Asthma developed after a few week
2 years, at first several hours aftcr exposure, and in one pat
only after exercisc. Within a year all five had asthma àft,
few minutes'exposurc.

When the patients were examined in hospiral after h
separated from rhe animals for several days no abnormal
werc.found in pulmonary function tests or on radiogral
examination of the chest.

Test Preparations

Hair, shaved from rhe animats, was defatred in er
extractcd in Coca's solution, Seitz fihered, dialysed against
tilled water, and freezcdried.

Urine was collected and poolcd from male and female S
gue-Dawley CFY rats two io rhree monrhs old and from f
month old male and female CFLP mice. lt was dialysed at,
against distilled water, ccntrifuged, and freeze{ried.

Electrophoresis of Rat and Mouse (Jrines in Agarose
with Protein S taining (fg. I )

[i[6uss ulins.-More than 907o of the mouse urine exr
was a prealbumin conraining rwo antigenica[y similar c
ponents. Traces ofprotein were also present in the a and 1
bulin regions.

Rat uine.-'this conrained several proteins, most of wl
were in the serum albumin and cr-globulin regions.
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tal c.M.v. infection described by Rola-pleszczynski et'al .r i  The maîernal immune defect may imoair her abi-
liry to contain viral spread and may fàciliràre rranspla-

, ccnral transmission of c.M.v. 3 of rhe mothers who had
the antigen-specific defect were studied during the early
post-partum period, whereas rhe mother studied 4 vr

. post partum demonstrated a normal proliferarive re-

. sponse to c.M.v. 
-fhus 

it appears that depressed lympho.
I cyte responstveness to c.M.v. mav be a ref lect ion of the

physiological immunosuppression of pregnancy and may
. eventual ly return to normal.

A maternal defect mav laci l i tate rransmission of the
virus ro the fetus but does not explain persistent excre-'  t ion  o f ' v i rus  bv  thc  in fanr .  

' l ' he  
ce l l -med iared  c .u .v ._

.. specif ic defccr which u.e have found in the infanrs could
r account lor perslsrenr viral infect ion. This postulate can
,i '  now be direcrl i '  examined prospecrively bv iol lowing the
i "  ch i ld ren 's  in -v i r ro  ce l l -med iared  immuni ty  ro  c .M.v .  and
. their viruria. Correlatron between recoverv of cel l-
, l  mediated immunirv and cessation of viral excretton
1.; would be evidence for a causeztffect relationship.
,f ,1. Schauf et al.  srudied 3 chi ldren with c.u.v. infect ions

and found rhat rhe percenîage of T lymphocyres was
. depressed in all 3, and 2 also had depressed lymphocyre

f., responses to mitogens.ra -l-hev 
postulated that these im_

,,it munological abnormalities may explain rhe prolonged
:' : '  c,M.v. viruria. t lnl ike rheir patienrs, ours had normal'  nunrbcrs tr l" l  lynrphocvtc_. and normal general isecl cel l_
: mediated inrmuniry. ()ur parrerrrs i l lusirate rhat pro_
: '-  longed c.Àt.v. infect ion with viruria need not be accom_;-. panied bv a generalised defect in cell-mediared immunirv
i-,, but mav be the result of a c.rrr.v.-specific cell-mediareú
l.' defect.

$; I f  the c.u.v.-specif ic cel l-mediated imnrune defect is
il;' responsible for failure ro clear virus from infected
ili- or8aosr resroration of lymphocyte function with such
Ì1.. agBnts as rransfer factor mav be beneficial. We are now
I exploring rhis possibi l i ry by administering rransfer fac-
, tor p^reparcd from lymphocytes demonstrat ing c.M.v.-

r.  specrhc I ' rol i lcrarion ro chi ldren with congeniùl c.u.v.,6:. infections.
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Fig. l-Ccl electrophorcrir of (l) rct urinc cxtmct, (2) rat
scrum, (3) mouce serum, end (,1) mousc urinc crtrlct,

'fhe 
rat and mouse urinary a,-globulin proteins were anrigeni-

cally identical, but there was no antigenic similarity berween
the maior  mouse prealbumin and rhe rar  r r -g lobul in  com-

P(ìnenls .

Scpha<lex GI00 Fractionatittn of l|rinary Proreins

3 major fractions were obîained by gel filtration from both
rat and mouse urines and were compared by two.dimensional
immunoelegtrophoresis against specifi c rabbit anrisera.2

Raw

( a )

-  Bot tom o f  cage
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Fraction / conrained high-molecular-weight macroglobulins
(cf. blue dextran). There was cross-reacrion be ween rhe rat
and mouse urinary a,-macroglobulins.

Fraction 2 contained proteins of intermediate molecular
weight (cf. bovine serum albumin ó8 000 daltons). T'he pro-
teins which cross-reacted with serum proteins, especially the
albumin and globulins in rat urin'e, were in this fraction.

Fraction J contained large amounts of low-molecúlar-weight
urinary proteins (cf. cyrochrome C, l2 400 daltons)-in rhe
mouse a prealbumin and in the rat an cr-globulin.

The test materials were membrane-filtered and heared ar
5óoC lor I hour before being used for skin and inhalation
tests.'fhey were put up for inhalation rests in Coca's fluid,
with 507p glycerol added for skin tests.

Shin Prich Tests

Tests were made with:
(l) 23 conrmon inhalant and food allergens anrl rat anil

mouse hair extracîs ( Bencard).
(2)  Rat  and mouse ur ine ext racts  in  concentrat ions of  0 .01,

0 '1,  and I  mg/ml ,  and rat  ant l  mouse serum di lu ted 10 and
100 t imes.

(3) Fractions l, 2, and 3 from rat urrne and fraction 3 from
mouseur ineinconcentrat ionsofO 01,  0 1,  and I  mgml.

Inhalation Tests

T'hese tests were made u'ith solutions of the urine extracts
in concentrat ions of  0 .01.  0.1.  1 .  and l0  mgz61,  hai r  exrracts
ln concentrat ions of  1  and 10 mglml ,  and serum di lured l0
and 100 t imes.  Aerosols  in  a i r  u 'ere used at  a f low rate of  8
l . / m i n  t h r o u g h  a  \ \ ' r i g h r ' s  n e b L r l i s e r t ( ) n e  r c s r  s . a s  m a d e  p e r
dar ' ,  s taning $ ' l rh  a contro l  rcst  ur rh ( -oca 's  f lu i r i . ' l 'he in i t ia !
test  \4 'as made rv t rh a concentrat ion ten t imes lcss than that
g iv ing a 3 mm ueal  on pr ick tcst rng.  I f  negat ive,  a ten- fo ld
greater concentration \r'as used the next dav. A fall in forced
expi ratory vo lume rF.E.v. , i  o f  l5 '7  or  rno. i  or  an equiva lent
change in  a i rways res is tance (Raw) was taken as posi t ive and
no fur ther  tests  were made u ' i rh  the par t icu lar  a l lergen.

Precipitin Tesrs
-Ihese 

were made bv agar-gel double diflusiona with the rat

and mouse sera and ur ine exî racts .

Ra*

fri
$
ffi

Hi

1 1

' . . . . . . .  Sawdus t  and  f ood  pe l l e t s

H  R a t  u n n e  l m g . m l - l

lH  Ra t  se rum l0%

-  Coca ' s  so lu t ron

Minutes Hours
1 5 3 0 4 5 6 0  2

M inu te  s

Fig' 2(a)*lmmediste asîhmetic reection ( incrcased airways resistaace, Raw) to dust from rhe bottom of .at cage; weaker reaction
to handling rats. No reactiong to rat hair extract or foodstuffs. 2(b)--Imm;d'ste reaction to ret urine preparation and no reection
lo fat 8erum.
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Radioallergosorbenr Tests for Specífc IgE Annbody
The test preparaîions were coupled to cvanogen-bromide-

activated paper discs.r Control tests on sera from all five
parients were made with three cord-blood sera in the first set
oftests and in tests on sera from four patients several months
later. Five cord-blood and five blood-bank sera were used as
controls.

Results

SKIN PRICK TE STS Ar . -D INHALATION TESTS
Rat Al lergens

(l) Rat rrr ine.- lmmediate skin and bronchial reac-
r ions were obtained rvrth whole-urine extracrs ( l  mg/ml)
in three patientsl in the two other patients, combined
immediate and non-immediate asthmatic reactions were
obtained wrlh a concentrarion of 0.01 mg'ml. Fig. 2(a)
shows thar there was a reacîion to the dust from the bot-
tom of the cage and to handling of the rat, but not to
the extract of rat hair.  Fig. 2(b1 shows the reaction to
the rat-urine extract.

!(tith rrrize protein fractittns the maior skin allergen
in al l  f ìve patients was found in fract ion 3, which con-
taincd the urine specif ic rr-globul in but no serumde-
rived components. Reactions were obtained at 0.001
mglml compared with 0.01 and 0.1 mglml of rhe ori-
ginal material and the other fract ions.

(2) Rat scrunt.- 1-hrce parients gave immediate prick
test rcactions; unly uuc o[ them gave an immediate asth-
matic rcacrion. Anorher who did not qive immediate
skin or bronchial reaction ro the serum gave a non-
immediate asthmatic reaction.

One patient gave comparable reactions ro the inhala-
tion test wirh rat serum and the whole urine exrract; the
others reacred nnly, or more vigorously, to the urine
extract.

(3) Rat-haír extract.-Forr of the five patients gave
tmmediate prick test reactions to the rat-hair exract
(Bencard). 'fhere 

was no asthmatic reaction to freeze-
dried rat-hair exrracr at l0 mg/ml in two subjects giving
positive reacrions to the urine at I mg/ml.

Mouse Allergens
(l) Mouse urine.-'fhe four patients handling mice

gave imrnediate skin reacî.ions to comparable concen-
trations ofrhe whole-urine preparation and fraction 3 at
0..01 to I mg,/ml. Inhalation rests gave immediate reac-
ttons in 3 subfects ar 0.01 to l0 mglml, and one orher
gave a combined immediate and non-immediate asthma-
tic reaction ro 0.01 mg/ml. The patient who was not
exposed to mice gave neither skin nor bronchial reac-
trons.

(2) Mouse sentm.-Three of rhe four mouse handlers
gave immediate skin reactions and bronchial reactions,
one giving a non-immediate reaction as well. The non-
exposed patient gave no reactrons.

(3) Mouse-h-àir extract.-All four of the mouse
handlers gave positive immediate skin prick test reac-
ttons. No asrhmatic reacrion was elicited in either of the
skin-test-positive patients tested with freeze{ried
exrracrs at l0 mg/ml.

- With urine protein fractions, skin test reacrions to
rraction 3, the prealbumin of mouse urine, and the
malor bulk of rhe urinary prorein were equivalent to
lhose o[ the whole urìne ixiract. The parient who did
not handle mice dirl nol reacr.

RADIOALLERGOSOREENT TESTS

R.r.s.r.s for specific IgE antibodies showed higher va
and were all positive for the relevant urine exrr
there were 2 positive tesrs to rar serum and 3 positi.
mouse serum. Tesîs repeated with sera taken from
of the patients some months later showed similar re
with slightly lower values.

PRECIP IT IN  TESTS

Tests with unconcentraîed sera against the rat
mouse urinary and serum extracts were ncgative.

Discussion

These results show that the urine of rats and mi
an important source of allergenic protein. Sensitis:
to such heterologous proteins can follow inhalatic
airborne dust contaminated with urine, and a car
extrinsic alveolitis caused by allergy to rat serum
teins has been reported. In the rat urine, the bulk o
urine proteins were serum proteins (in addition t<
specific urine ar-globulin)6 wbereas in the mouse r
more îhan 90ÍZr was low-molecular-weight urine
albumin. These low-molecular-weight proteins werl
demonstrable in the animals' sera by crossed imm
electrophoresis. 

'I'he 
mouse prealbumin has, how

been reportcd? in the serum in amounts 200 ro 400 r
less than in the urine. 

' l 'he 
quanti ty of urinary pro

is greater in males, increasing considerably with a
All five patients were atopic, and it seems likely, I

ing in mind the findings in workers manufactr
enzymes of Bacillus subtilis for biological deterge
that such subiects would be sensitised more reg
Positive and stronger skin and bronchial reactions
elicited by the whole-urine extracts than by the ani
sera exlracts. Similarly, higher values for specific
antibodies were obtained with whole-urine extract
skin prick tests the low-molecular-weight urinary
teins provoked the strongest reactions. Low-molec
weight proteins (10000-25 000 daltons) in extrac
rat and mouse pelts have also been reported as bein;
most potent in eliciting skin test reactions in sen:
subiects.e

Reduction ofsensit isat ion in workers handling lal
tory animals will require stricter control of the colle,
and disposal of the animals' urine, a source of pot,
al lergenic heterologous proteins.
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ing the animal urines. Miss J. A. Mitchel l  and Miss R. Hawki
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