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A probable analogue of mammalian IgA
which is antigenically distinct from the two
previously described immunoglobulins IgM
and IgY (IgG) has recently been identified

in the chicken (1-4). We have previously re- -

ported that IgA is the predominant immuno-
globulin in duodenal, bile, and tracheo-bron-
chial secretions of the chicken. The molecu-
lar weight of IgA in bile is ~ 385,000. While
serum IgA exists predominantly in a poly-
meric form having a molecular weight of >
200,000 there is also a form of lower molecu-
lar weight (~ 170,000). IgA is not present
in the serum of newly hatched chicks and
thus is probably not passively transferred
from the yolk to the chick as is IgY (4). The
purpose of this communication is to describe
the ontogeny of serum IgA in normal and
neonatally bursectomized chicks in compari-
son with IgM and IgY.

Materials and Methods. Dekalb 161 strain
white leghorns (Pan American Hatcheries,
Hammond, LLA) were hatched and reared in
our laboratories. Neonatal bursectomy was
performed within 18 hr of hatching. Chicks
were bled at intervals by jugular puncture
and serum IgA, IgM and IgY concentrations
were determined by single radial immunodif-
fusion in agarose using heavy chain specific
antisera as described previously (4, 5). The
sensitivity of the assay was 0.02 mg/ml for
IgA, IgY and IgM detection.

Results. The mean serum IgY levels in 8
normal and 13 bursectomized (Bx) chickens
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are shown in Fig. 1a. Maternally derived se-
rum IgY was rapidly catabolized over the
first 2-3 wk to a minimum of 1.2 mg/ml in
the normal chickens. Subsequently serum IgY
increased due to synthesis by the neonates to
a maximum of 4.9 mg/ml at 56 days, and a
mean concentration > 3.4 mg/ml was main-
tained for the remaining 38 days of observa-
tion. IgY levels in Bx chickens reached a
minimum of 0.4 mg/ml around Day 26 and
subsequently increased approximately in par-
allel to the increase in normal chickens to a
maximum of 4.0 mg/ml on Day 56 when the
bursectomy phase of the experiment was ter-
minated. «

IgM was detectable in 7/8 sera from nor-
mal 4-day-old chicks with a mean concentra-
tion of 0.04 mg/ml and increased rapidly to
1.1 mg/ml on Day 40 (Fig. 1b). Subsequent-
ly the rate of increase was much less and by
Day 94 the mean IgM concentration ap-
peared to have stabilized at ~ 1.4 mg/ml.
IgM was not detectable in the sera of Bx
chicks at 4 days of age but was present with
a mean concentration of 0.07 mg/ml at 12
days. Subsequently IgM levels in Bx chicks
increased approximately in parallel with the
values in normal chicks but instead of level-
ing off after Day 40 continued to increase to
a mean value of 2.5 mg/ml on Day 56.

IgA was undetectable in normal sera up to
8 days of age but was present in all sera at
12 days with a mean concentration of 0.07
mg/ml (Fig. 1c). IgA could be detected in
some sera by Day 10 with a mean concen-
tration of ~ 0.02 mg/ml. The IgA concen-
tration increased rapidly until around Day
26 when it began to level off and approxi-
mately the same content was maintained from
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Fic. 1. The ontogeny of IgV, IgM and IgA in normal (®—) and bursectomized (® --) chick-
ens. (a) Serum IgY; (b) serum IgM; (c) serum IgA. Vertical bars represent = the standard error

of the mean.

Day 40 (0.36 mg/ml) through Day 78. From
Days 78 to 87 a sharp increase to 0.59 mg/
ml was measured and this approximate level
was maintained to the end of the experiment.
Serum IgA levels in normal chickens con-
tinued to increase beyond 94 days of age.
The mean IgA concentration in sera from 19
normal chickens at 115 days of age was 0.67
mg,/ml.

Only 6 of 13 Bx chicks had detectable
IgA on Day 12, with a mean concentration
of ~ 0.02 mg/ml. The subsequent rate of
increase was less than in normal chickens.
On Day 40 the IgA values in the Bx birds
ranged from 0.02 to 0.26 mg/ml (mean —
0.16) and in the normal birds from 0.25 to
0.47 mg/ml (mean = 0.36). Following Day
40 there was a rapid increase of IgA in Bx
chickens so that by Day 56 there was no dif-
ference between Bx and control levels.

Discussion. The present results concerning
IgM and IgY ontogeny in normal and Bx
chickens are compatible with previous re-
ports by others who have described a delayed
onset of IgY synthesis (6) and a supranor-
mal production of IgM (7) in Bx chickens.

Our results concerning IgA ontogeny indi-
cate that IgA was first detectable in normal
serum on Day 10, at least 6 days later than
IgM. The IgA concentration increased rap-
idly to around Day 26, then began to level
off. This stabilization preceded the leveling

off of the IgM concentration, which occurred
after Day 40, and coincided with the period
when IgY increased most rapidly. However
adult levels of IgA (~ 0.67 mg/ml) were
not attained until after 94 days of age. Thus
IgA in chickens as in most mammalian spe-
cies reaches adult levels relatively late com-
pared with the other major immunoglobulins
(8).

Neonatal bursectomy caused a transient
depression of serum IgA during the first 40
days of life followed by a rapid increase to
normal levels. Unfortunately the Bx animals
were sacrificed on Day 56 and it was not
possible to determine whether or not this
rapid increase would continue to supranormal
levels.

We have previously found that treatment
of chick embryos with anti-u followed by neo-
natal bursectomy produced animals lacking
IgM, IgV and IgA (S). In the latter study
some chickens suppressed with a suboptimal
embryonic dose of anti-u produced IgM but
not IgA, but in no case was IgA present and
IgM absent. Moreover, some chickens sup-
pressed by repeated injections of anti-p and
not bursectomized produced IgM but had
long-lasting deficits in IgY and IgA. It is
thus apparent that IgA production is bursa
dependent and the results with anti-x indi-
cate that IgA-forming cells may be descend-
ants of cells which formerly made IgM.
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Several attempts to selectively suppress
IgA formation by embryonic or neonatal in-
jections of anti-a in conjunction with neo-
natal bursectomy have failed. This may be
due to insufficient dosage or improper tim-
ing of the treatment, but could also indicate
that IgA-forming cells arise from IgM- or
IgY-forming precursors which would not be
affected by treatment with anti-a.

Summary. The ontogeny of IgA in chick-
ens was similar to that of mammalian species
in that adult levels were attained relatively
late compared with the other major immuno-
globulin classes, namely IgM and IgY. Surgi-
cal bursectomy at hatch resulted in a delayed
appearance of serum IgA in subnormal lev-
els for the first ~ 40 days of life. By Day
56 the serum IgA levels of normal and Bx
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birds were similar.
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