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Selective IgA deficiency in chickens
with spontaneous autoimmune thyroiditis

SELECTIVE IgA deficiency is believed to be the commonest
form of human immunodeficiency disease, and occurs with
a frequency of between 1: 500 and 1: 700 in random popula-
tions'?. Although the isolated deficiency is often considered
non-pathological, there is clinical and laboratory evidence
that TgA-deficient individuals suffer more sinopulmonary
infection and autoimmune and gastrointestinal disorders®:’.
Family studies have suggested a genetic factor but no
defined inheritance patterns have been established*’. The
chicken model has been used for a number of years in our
laboratory to study the ontogeny of immunoglobulin class
development®. Surgical bursectomy at hatching™®, treatment
of chick embryos with specific antisera™ " and combined
neonatal bursectomy-thymectomy' can result in depressed
levels of IgA. This report describes recent observations of
a selective IgA-deficiency that spontaneously occurs in the
Obese strain (OS) of White Leghorn chickens. The OS
chickens develop spontaneous autoimmune thyroiditis
(SAT) at several weeks of age". Clinical hypothyroidism is
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been reported that selective IgA deficiency in humans is
often associated with increased amounts of serum IgM as
well as increased number of plasma cells containing IgM
in the laminia propria of the small intestine, indicating that
a compensatory mechanism may occur in some individuals®.

The relationship of autoimmune disease in humans to
selective IgA deficiency has not been determined. While
the majority of patients with autoimmune disorders have
normal levels of IgA, those patients with the IgA deficiency
have an increased incidence of abnormal «/A ratio,
elevated levels of IgG and/or IgM, and serum 7S IgM‘
Furthermore, those individuals who lack IgA have normal
or increased numbers of TgA-bearing lymphocytes in the
peripheral blood*. These observations suggest that the
abnormality in the immune response occurs in the latter
stages of cell maturation and results in the absence of IgA-
secreting plasma cells. With the advent of an animal model
for spontaneous IgA deficiency it is now possible to study
the genetic and cellular events responsible for this defi-
ciency. Indeed, preliminary experiments in our laboratory
have already suggested a genetic relationship between IgA
deficiency and alleles at the major histocompatibility locus
in chickens.
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Table 1 Serum immunoglobulin concentrations in OS and CS chickens*

Number IeY(mg %)t IgM(mg %) IgA{mg %) Number with Total number with
Line Age tested t-s.d. s +s.d. : +s.d. undetectable IgA <10 mg %, IgA
0s 6 weeks 12 228429 146+1.3 5.574+3.9 4 7
CS 6 weeks 18 2544-2.0 934+1.3 24.5+1.3 0 0
0Ss 1yr 30 456+ 1.7 201 +1.5 16.5+4.4 5 8
CS 1yr 24 599-+1.3 89.3.4-2.2 27.6+2.1 0 1

*Minimum sensitivity of the radial immunodiffusion assay is 2.0 mg % for IgY and 3.0 mg %, for IgM and IgA.
tSerum immunoglobulin levels are presented as geometric mean. Analyses were performed on log,, transformed data.

observed and high titres of circulating as well as bound
anti-thyroglobulin antibodies can be detected". The OS
chickens were initially derived from the Cornell C-strain
which reveals a 19 incidence of SAT. Selective breeding
of CS birds, which showed phenotypic symptoms of hypo-
thyroidism, resulted in the OS of which now, in genecrations
16 and 17, show 96% SAT. The histolegical and serological
features in OS chickens make it a reasonable animal model
to study Hashimoto’s thyroiditis, an autoimmune disorder
in humans®,

Serum immunoglobulins IgY (ref. 16), IgM, and IgA
were quantified by radial immunodiffusion in Agarose gel
with heavy chain-specific antisera and reference standards
prepared in our laboratory'. This technique is conven-
tionally used to diagnose selective IgA deficiency in
humans™. Both systems can detect IgA concentrations as
low as 2-3mg 9.

In Table 1 the serum immunoglobulin concentrations of
a random population of 6-week and I-yr-old OS and CS
chickens are presented. Serum TgA concentrations were
markedly decreased in OS chickens with a mean concentra-
tion of 5.6 mg % in 6-week-old birds and 16.5 mg %, in 1-yr-
old birds. Although many of these OS birds had normal
levels of IgA, 339% (4 of 12) 6-week-old birds and 169 (5
of 30) 1-yr-old birds had undetectable levels of IgA
(<3.0mg %). In contrast, only one CS bird had an IgA
level of less than 10 mg %, and none had undetectable levels
of TgA. In addition to the isolated TgA deficiency in OS
chickens, an increase in serum IgM levels were noted. It
was observed, however, that the TgA-deficient birds did not
necessarily have a selective increase in IgM, but rather the
increased TgM was present throughout the entire OS popula-
tion. This is consistent with the increased number of IgM-
bearing B-cells found in OS chickens', Tt has previously

OS strain was developed and is maintained by the Depart-
ment of Poultry Science at Cornell University. Dr Luster
is a recipient of a USPHS fellowship from the NIAID.
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