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Previous immunoblotting studies of rat urinary pro- 
teins have identified the low molecular weight compo- 
nents (17, 21, and 23 kd) as being the major allergens 
involved in rat hypersensitivity. 1 In that study two "in- 
termediate" (68 and 63 kd) urinary allergens and one 
"minor" (75 kd) urinary allergen were also described but 
remain unidentified. Circumstantial evidence suggests 
that these proteins are of serum origin because: (1) they 
have molecular weights similar to those of albumin (68 
kd) and transferrin (75 kd), (2) these proteins are found 
in increased amounts in the urine of male rats who have 
age-related renal disease, and (3) the prevalence of 
specific IgE to the 68 kd allergen (28.9% 1) is similar to 
that described for albumin among other subjects with 
animal allergy, z, 3 Although the prevalence of IgE to the 
75 kd band was 15.7%, no independent report on the 
prevalence of IgE to transferrin is available for compar- 
ison. We now present further evidence, as determined by 
immunoblotting, that these high molecular weight uri- 
nary allergens are serum proteins and identify IgG as an 
additional rat serum protein with allergenic properties. 

METHODS 

Whole rat serum was obtained from male Wistar rats and 
purified rat transferrin; albumin and IgG were purchased 
(>99% pure) from Sigma-Aldrich Company Ltd. (Poole, Dor- 
set, U.K.). The serum proteins were separated by sodium 
dodecylsulfate-polyacrylamide gel electrophoresis and blotted 
onto nitrocellulose as previously described ~ with the equivalent 
loading of f0 p~g per track for the whole serum and approxi- 
mately 1 to 3 txg per track for transferrin, albumin, and IgG. 
Serum samples from 15 subjects with rat hypersensitivity, who 
had a positive RAST response to rat serum, were used for the 
immunoblotting studies; all samples had additionally been used 
in the immunoblotting analysis of urine allergens 1 and had IgE 
to one or more of the 75, 68, and 63 kd allergens. The sera were 
diluted (2 ml; range, 1:3 to 1:40) and incubated with the 
nitrocellulose strips and anti-IgE label as previously described. ~ 
The immunoblots were exposed to x-ray film for 24 hours at 
-70 ° C before being classified as positive or negative. 
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RESULTS 

The geometric mean of specific IgE to rat serum 
before dilution was 10.1% RAST binding (range percent 
binding, 1.5 to 52.8; geometric SD, 3.2), and after 
dilution was 3.9% RAST binding (range percent bind- 
ing, 1.3 to 15.2; geometric SD, 2.5). Immunoblotting 
experiments identified five main allergens in whole rat 
serum with molecular weights of 68, 75, and greater than 
94 kd (n = 3 allergens). All of the sera from subjects 
allergic to rats had some degree of IgE binding to the 
three allergens with molecular weights of greater than 94 
kd and to the 68 kd allergen. Six sera contained specific 
IgE to the 75 kd band. No band was detected in rat 
serum with a molecular weight of 63 kd. 

Table I summarizes the immunoblotting results ob- 
tained with the 15 serum samples from subjects allergic 
to rats with urine, whole rat serum, and with the purified 
serum proteins. The subjects with IgE to the 68 kd 
allergen in urine and serum all had a strong positive 
response to rat albumin. Similarly, there was agreement 
between those both with and without IgE to the 75 kd 
band in urine and/or serum and a positive (or negative) 
result for rat transferrin. Serum sample J had IgE to a 
band in serum with a molecular weight slightly less than 
75 kd (also seen in serum samples F and I, - 7 0  kd Table 
I) but an equivocal response to transferrin (+(?),  Table 
I), and whether this serum contains IgE specific for 
transferrin remains unclear. The sera with strong immu- 
noblot reactivity to both the heavy and light chains when 
IgG was electrophoresed under reducing conditions also 
had strong radiostaining to the band greater than 94 kd, 
approximately 3 mm from the cathodic origin of the gel, 
but this was only observed for those with the strongest 
IgG reactions (serum samples I, K, M, and O). 

DISCUSSION 

Although rat albumin is known to be a minor aller- 
gen3, 4 the role of other serum proteins as allergens has 
not been determined. We have supplied further evi- 
dence that the 68 and 75 kd allergens first described in 
urine are likely to be albumin and transferrin, respec- 
tively, the latter of which is identified as an allergen for 
the first time. The subset of subjects allergic to rats who 
have IgE to serum proteins present in rat urine also 
commonly have specific IgE to a 63 kd component. 1 We 
have been unable to identify this allergen, but it seems 
improbable that it is of serum origin. 

Preliminary data that rat IgG (and the heavy and light 
chains) are allergenic have also been presented. The 
prevalence of IgE to these proteins has not been deter- 
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TABLE I. Summary of immunoblo t  analysis of 15 sera with IgE to rat serum proteins 

Molecular Weight 
Serum Serum RAST 
sample (diluted) (%) Urine (kd) Serum (kd) Albumin Transferrin IgG 

A 3.7 68 75, 68 + + - 
B 15.2 68, 63 68 + - - 
C 1.4 68, 63 68 + - L 
D 1.9 68, 63 68 + - - 
E 1.4 68, 63 68 + - - 
F 8.2 75, 68, 63 75, --70, 68 + + - 
G 1.9 68, 63 68 + - H 
H 1.5 68, 63 68 + - - 
I 6.3 75, 68, 63 >94, 75, --70, 68 + + H & L 
J 6.0 75, 68, 63 >94, --70, 68 + +(?)  - 
K 13.7 75, 68, 63 >94, 75, 68 + + H & L 
L 1.3 68, 63 68 + - H & L 
M 9.4 68, 63 >94, 68 + - H & L 
N 2.5 68, 63 68 + - - 
O 10.8 75, 68, 63 >94, 75, 68 + + H & L 

H, Heavy chain; L, light chain. 

m i n e d ,  b u t  l igh t  c h a i n s  f o u n d  in r abb i t  u r i n e  a n d  d u s t  

h a v e  b e e n  s h o w n  to  b e  m i n o r  a l l e rgens  for  3 0 %  o f  

sub jec t s  a l lergic  to  rabbi t s .  5 I m m u n o b l o t t i n g  exper i -  

m e n t s  p e r f o r m e d  by Pr ice  a n d  L o n g b o t t o m  5 s u g g e s t e d  

t h a t  t h e  specif ic  I g E - b i n d i n g  e p i t o p e s  o n  t h e  l ight  c h a i n s  

w e r e  on ly  r e v e a l e d  a f t e r  t h e  d i s soc i a t i on  o f  I gG ,  a n d  th i s  

m a y  exp la in  w h y  n o  f i rm iden t i f i ca t ion  o f  t h e  I g G  b a n d  

in w h o l e  s e r u m  wa s  poss ib le .  

Al l  o f  t h e  15 sub jec t s  w e r e  a s k e d  a b o u t  t he i r  e x p o s u r e  

to ra t  s e r u m  p ro t e i n s .  O f  t h e  s e v e n  w h o  rep l ied ,  all h a d  

b e e n  w o r k i n g  w i th  ra t s  a g e d  6 m o n t h s  o r  o lder ,  a n d  six 

h a d  add i t i ona l ly  h a n d l e d  ra t  t i s sue .  I t  w o u l d  s e e m  t h a t  

s e n s i t i z a t i o n  to r a t  s e r u m  p r o t e i n s  o c c u r s  in t h o s e  ex- 

p o s e d  to ra t  t i s sue  o r  u r i n e  f r o m  ra t s  g r e a t e r  t h a n  6 

m o n t h s  o f  age .  
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