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sera. Small differences in the concentration of red
cells used in the test also contributed to inter-test
variation. The test variation was not greater than
two twofold dilutions for pigeon cells and one two-
fold dilution for budgerigar cells. Differences were
also observed in the ability of serum from apparently
unexposed subjects to agglutinate these erythrocytes.
Sera were rated positive when they gave titres
greater than fourfold above the control with pigeon

cells and greater than twofold with budgerigar cells.
This usually meant that a titre of 64 or upwards was
regarded as positive with pigeon cells and a titre of 32
as positive with budgerigar cells.

AGGLUTINATION TITRES OF AVIAN
ERYTHROCYTES WITH THE SERA OF PATIENTS
AND HEALTHY BIRD FANCIERS

Agglutination titres of the sera of a group of patients

Table 1 Avian erythrocyte agglutination by selected bird fancier’s sera: titre

Avian species Patient C Patient H Patient Th Median of pooled
Pigeon fancier Pigeon fancier Budgerigar fancier negative serum

Pigeon rbc 1028 2048 512 16

Formalinized pigeon rbc 128 256 128 8

Budgerigar rbc 512 256 4096 4

Chicken rbc 8 64 64 2

Turkey rbc 64 256 128 2

Table 2 Avian erythrocyte agglutination by antisera to avian serum proteins: titre

Avian species Rabbit anti-pigeon Rabbit anti-budgerigar Rabbit anti-chicken Rat anti-pigeon
serum serum serum IgG

Pigeon rbc 1024 1024 512 128

Formalinized pigeon rbc 128 na na na

Budgerigar rbc 128 128 64 4

Chicken rbc 8 8 64 na

Turkey rbc 8 16 32 32

na = not available.

Table 3 Pigeon erythrocyte agglutination titres with sera of (I) exposed patients with respiratory symptoms, and
(2) healthy bird fanciers

Exposed mainly to No. of sera Agglutination titre

Below 64 64, 128 256, 512 Above 512
Patients
Pigeon 34 11 3 10 10
Budgerigar 47 35 7 2 3
Other birds 9 8 1 0 0
Healthy fanciers
Pigeon?! 11 5 3 3 0
Budgerigar 26 26 0 0 0
Other birds 1 1 0 0 0

1Ten of the 11 had been pigeon fanciers for more than five years.

Table 4 Budgerigar erythrocyte agglutination titres with sera of (1) exposed patients with respiratory symptoms, and
(2) healthy bird fanciers

Exposed mainly to No. of sera Agglutination titre

Below 32 32, 64 128, 256 Above 256
Patients
Pigeon 34 12 3 9 10
Budgerigar 47 35 6 2 4
Other birds 9 8 1 0 0
Healthy fanciers
Pigeon? 11 5 3 3 V]
Budgerigar 26 26 0 0 0
Other birds 1 1 0 0 0

1Ten of the 11 had been pigeon fanciers for more than five years.
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who had been referred to the Brompton Hospital
with respiratory symptoms and a history of bird ex-
posure are compared with the titres of the sera from a
group of healthy bird fanciers in Table 3 using
pigeon cells, and in Table 4 using budgerigar cells.
In the bird fanciers with respiratory disease, raised
agglutination titres to pigeon erythrocytes were
given by 67%; of the pigeon fanciers and by 28 % of
budgerigar fanciers. Raised agglutination titres
against budgerigar erythrocytes were given by 65%
of the pigeon fanciers and by 26 % of the budgerigar
fanciers. Of the healthy pigeon fanciers, 54 % gave
raised but lower titres to both pigeon and budgerigar
erythrocytes. None of the healthy budgerigar
fanciers had raised titres to either pigeon or
budgerigar erythrocytes.

Table 5 shows that the pigeon erythrocytes gave
more agglutination reactions with the sera which had

Table 5 Comparison of agglutination/precipitin tests on
165 bird fanciers’ sera

Precipitin test No. of sera Agglutination test positive
positive to:
Pigeon Budgerigar
rbe rbe
Pigeon serum 44 43 34
Budgerigar serum 41 40 32

given precipitin positive reactions without concentra-
tion in the Ouchterlony test. Further tests on 19 sera
where negative agar-gel precipitin tests were given
initially, and where positive agglutination titres
were given to either pigeon or budgerigar erythro-
cytes, showed that seven gave positive precipitin
tests after fourfold concentration of the serum, and
11 showed binding of either pigeon or budgerigar
IgG on radioimmunoelectrophoresis. The remain-
ing serum, which had an agglutination titre of 64 to
pigeon erythrocytes, gave negative reactions to the
further tests and came from a healthy blood donor
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with no history of bird exposure.

The serum from one pigeon fancier who had not
been exposed to birds for 10 years gave positive
precipitin reactions to both pigeon and budgerigar
serum without a raised agglutination titre. On im-
munoelectrophoresis the serum showed only a single
arc to pigeon and budgerigar S-globulin.

ANTIGEN ABSORPTION TESTS

Tables 6 and 7 show that absorption of the
patients® sera with pigeon serum, pigeon gamma-
globulin, macroglobulin and light chains prepared
from pigeon IgG inhibited the agglutination of
pigeon erythrocytes and budgerigar erythrocytes,
whereas pigeon and hen albumin had no effect.

Discussion

We have confirmed the report by Bach et al. (1971)
that the sera of bird fanciers can agglutinate red
blood cells from pigeon, budgerigar, and chicken.
Rabbit anti-pigeon serum, rabbit anti-budgerigar
serum, and rabbit anti-chicken serum also agglutin-
ated the bird erythrocytes. The inhibition of agglu-
tination of pigeon and budgerigar cells by absorption
of the patients’ sera with pigeon gammaglobulin
and macroglobulin showed that these contained
reacting antigens. The observation that light chains
of pigeon gammaglobulin also inhibited the ag-
glutination of pigeon erythrocytes suggests that they
were among the antigens with which the antibodies
were reacting. Bird fanciers are known to produce
antibodies against antigens in bird droppings which
cross-react with pigeon globulins (Edwards et al.,
1970). Rat anti-pigeon gammaglobulin agglutinated
pigeon cells to a titre of 128, thus confirming the
presence of the gammaglobulin or a cross-reacting
antigen on the red cells. The possibility that other
antigens, such as the P; antigen described by
Radermecker et al. (1975), may also contributetothe
agglutination has not been excluded.

Table 6 Absorption of test sera—effect on pigeon erythrocyte agglutination test titres

Absorption with Bovine serum  Hen Pigeon Pigeon Pigeon IgG Pigeon IgG Pigeon
albumin albumin serum albumin 0-5 mgiml light chains macroglobulin
30 mg/ml 30 mg/ml 10% 2 mgiml 0-1 mg[ml 1 mg/ml

Pooled negative 8 16 4 8 4 8 4

‘Wr 1024 1024 4 1024 128 256 16

Bev 256 256 2 256 16 64 4

Dew 512 1024 8 512 32 256 128

Bea 512 512 4 1024 32 na 32

Utt 1024 1024 2 1024 64 256 32

Rabbit anti-pigeon serum 256 256 2 256 32 na 8

na = not available.
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Table 7 Absorption of test sera—effect on budgerigar and turkey erythrocyte agglutination test titres
Absorption  Budgerigar rbc agglutination Turkey rbc agglutination
with
Bovine serum  Pigeon Pigeon Pigeon Bovine serum  Pigeon Pigeon Pigeon
albumin serum IgG macroglobulin albumin serum IgG macroglobulin
30 mg/ml 10% 0-5 mg/ml 1 mg/ml 30 mg/ml 10% 0-5 mg|ml 1 mg[ml
Wr 512 16 32 32 512 32 128 128
Utt 512 4 8 4 512 32 128 128
Bev 521 4 128 64 256 16 32 64

It has been shown by Nielsen et al. (1974) that their
assay of antibodies to pigeon 7S gammaglobulin
gives a reliable indication of antibody in patients
with pigeon fanciers’ lung, but they also found that
sera of asymptomatic fanciers can give titres which
overlap with those of affected fanciers. We obtained
similar results, three healthy pigeon fanciers giving
agglutination titres in the 256-512 range. Patients
with definite evidence of bird fancier’s lung had titres
in the range 128 to 8192 against pigeon cells and 64
to 4096 against budgerigar cells.

Although the antigen absorption experiments
showed that there were similar or related antigens on
the different avian red cells, higher titres were given
in some cases in tests with pigeon red cells than with
those of the species to which the patient had been
exposed. It seems that the patient’s serum should be
tested with pigeon erythrocytes as well as with those
of the species to which he had been exposed. The
report of an inverse effect of avian red cell con-
centrations and of ageing of the cells on agglutina-
tion titres (Soda et al., 1971) shows that care is
needed to ensure comparability of results in repeat
tests.

The avian erythrocyte agglutination test de-
scribed here provides an additional method for
detecting antibody in the sera of bird fanciers. The
test can be completed within 45 minutes as the set-
tling of nucleated bird erythrocytesisrapid and, inour
hands, costs less than precipitin tests using
budgerigar serum. The results of the precipitin test
correlate well with the agglutination test although the
latter appears to be more sensitive in terms of anti-
bodies to the avian immunoglobulins. Of 104 sera
which were agglutination positive, 18 were precipitin
negative. Antibodies were detected in 17 of these
sera by more sensitive radioimmunoassay methods;
the remaining serum gave a titre of 64 with pigeon
red cells and 16 with budgerigar cells and came from
a subject who reported no exposure to birds. The
possibility of non-antibody mediated agglutination
also has to be considered, as well as the possibility
that antibodies may be present against the other
avian serum proteins and may not react with the
antigens on the red cells. Thus one patient who had
antibodies only to a B-globulin in the precipitin test
gave a negative agglutination test.

The use of turkey red blood cells as a support for
the coupling of antigens is likely to find increasing
use in the routine laboratory. Two such tests have
already been described, for Treponemal (Sequeira
and Eldridge, 1973) and for hepatitis B antigen
(Cayzer et al., 1974). False-positive reactions in
terms of these latter antigens may, however, be
obtained even after absorption of the sera of pigeon
and budgerigar fanciers with turkey erythrocytes.
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