INTRODUCTION

Journal of Clinical Laboratory Analysis 14:201-207 (2000)

IgM Antiavian Antibodies in Sera From Patients With

Pigeon Breeder’s Disease

Erasmo Martinez-Cordero, “* Diana E. Aguilar Le6n, * and Virginia Novelo Retana

!National Institute of Respiratory Diseases (INER), México City, México
“General Hospital of México, México City, México
*National Medical Center “20 de Noviembre,” ISSSIE, México City, México

The authors’ objective was to study the
presence of IgM antiavian antibodies in sera
from patients with pigeon breeder’s disease.
We studied 93 patients with interstitial lung
disease admitted for the assessment of pi-
geon breeder’s disease. Eighty sera from
healthy donors with no history of bird con-
tact and 47 asymptomatic pigeon breeders
were included as controls. The presence of
IgM, IgG, and IgA antiavian antibodies was
detected by ELISA and Western blot using
avian-pooled serum antigen. Fifty-three pa-
tients were classified as having definite pi-
geon breeder’s disease, whereas 40 did not
fulfill these diagnostic criteria. The levels of
IgM antiavian-antibodies in pigeon breeder’s
disease by ELISA exceeded both the val-
ues of healthy subjects with no history of
avian contact (P = 2.5 x 107%) and the re-
sults of asymptomatic breeders (P =0.03).
Positive IgA antiavian antibodies were the
most frequent abnormalities in pigeon

breeder’s disease showing values over the
reference levels of control groups that reach
significant statistical differences. Both pre-
cipitin-positive and -negative samples dem-
onstrated IgM reactivity. IgM antiavian
antibodies were confirmed by Western blot.
A relationship of IgM positive tests with a
recent history of avian antigen exposure and
acute disease was found. Additionally, the
positive IgM group included patients hav-
ing subacute and chronic lung disease.
Antiavian antibodies have previously been
considered of minor significance in hyper-
sensitivity pneumonitis; nevertheless, re-
cent studies support their use in clinical
diagnosis. Although no specific laboratory
tests can confirm the diagnosis in pigeon
breeder’s disease, IgM antiavian antibod-
ies may be useful for detecting recent anti-
gen exposure and the acute stage of the
disease. J. Clin. Lab. Anal. 14:201-207,
2000. ©2000 Wiley-Liss, Inc.
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Hypersensitivity pneumonitis indicates a group of inflam-

matory disorders characterized by a dominant interstitial p Ifégnosis of PBD and even for their differentiation from the

2

in PBD is the presence of circulating antiavian antibodies (AA),

which have been extensively studied. Initial studies in regard to
ecipitating AA tests suggested a loss of clinical utility for the

monary injury, which appears after the exposure of a diverg de group of interstitial lung disorders. But further evidence

of extrinsic antigens. Pigeon breeder’s disease (PBD) is Qne )
2 - e rom several groups has supported the hypothesis that

of the most frequent clinical entities within the hypersensi-~_ > . . e .
guantltanon and the analysis of specific isotypes and immuno-

tivity pneumonitis group in which the corresponding alnt_Iobulin subclasses of serum AA, or their detection in

gens belong to avian products (1). In this sense, feathers, ) . .
. . - ronchoalveolar lavage and even in salivary secretion, could be
drooping, and/or serum components from pigeon origin have

: . . eful as predictive and specific hallmarks of the disease (2,3).
been broadly studied as the possible trigger factors relate(Lﬁﬁxhe stu%ly of IgG and IEAAA and the search for high tit(ers)
the appearance of the characteristic inflammatory reaction ﬂ : i ; )
the lung of these serologic abnormalities has been useful for differen
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tial diagnosis, particularly the distinction between PBD artdmperature for 48 hr. After washing the plates with sodium
other interstitial lung disorders. Indeed, positive and high Igsrate (0.15 M), the gels were stained with Coomassie blue
and IgA AA levels seem to separate PBD from healthy cdrR250 (0.2%) in methanol-acetic acid solution. Each test al-
tacts. Also a correlation with the clinical stage of the diseasays included positive and negative reference sera. The pres-
including their exacerbation (4,5) has been reported. ence of AAwas recorded as positive after the analysis of
Because the clinical and pathological significance of Ighhtensity and number of diffusion bands, as previously de-
which characterizes the primary immune response, tsxsibed (11).
scarcely been examined in hypersensitivity pneumonitis (6-gM, 1gG, and IgA AA were measured by ELISA using
8), the aim of the present study was to assess the presenogiiihal conditions selected after the standardization of these
IgM AA in patients with PBD. tests in our laboratory (1). Briefly, microtiter plates (Maxisorb,
Nunc, Roskilde, Denmark) were coated with D6f 12ug/
ml of avian-pooled serum in bicarbonate-carbonate buffer
(0.05 M, pH 9.6). After overnight incubation, the wells were
We studied sera from 93 patients with interstitial lung digtrashed 5 times with PBS-Tween-20 (0.05%) and quenched
eases (83 females and 10 males; mean age 37.8 years)witihe1% bovine serum albumin fraction V (Sigma Co., St.
duration of the disease ranged from 2 months to 18 yehaiis, MO). The patients and control sera were added for 1
(mean 7.4 years). All patients were referred to our laboratdnyat 37C. Binding of AA to the antigen coated wells was
for the diagnostic study of PBD. The differential diagnosdetected with optimal dilution of peroxidase label F(dBy-
was made according to previous reports (1,9). The presement of antihuman IgM, 1gG, or IgA (Sigma Co.). The sub-
of PBD was confirmed by clinical, immunological, functionalstrate orthophenylenediamine (OPD) was prepared in citrate
and histopathological criteria, and by x-ray abnormalitigmiffer (0.1M, pH 5) containing hydrogen peroxide and the
compatible with this entity (1,9) after the analysis of theieaction was stopped after 15 min at room temperature with
clinical records. 50 pl of 2.5 N of sulfuric acid. Absorbance (492 nm) was
Because the interest in the present study was to searchréfael in a micro ELISA minireader (Labsystem) and the re-
significance of IgM antibody response, we conducted tkalts were reported in optical density (OD) (492 nm) units
analysis in all consecutive patients in which the routine scre@d). Each serum was assayed in duplicate. Positive and nega-
ing for precipitating AA or IgG AA by ELISA were performedtive reference sera were included in each plate.
according to earlier studies (1,10). Eighty sera from healthyln order to confirm the presence of IgM, we studied the
blood donors with no history of bird contact were also ankevels of AA byELISA after the treatment with 2-mer-
lyzed. These volunteers (71 females, 9 males; mean age 8&atoethanol. In brief, 1Q0 of serum were incubated with 2
years) were previously studied in order to exclude any pul10° 2-mercaptoethanol for 15 min at°87in agitation as
monary disease.All of them showed normal pulmonary furreviously described (12). The samples were added to the
tion tests and negative clinical and x-ray changes, suggestiierotiter plates previously coated with avian-pooled serum
of lung impairment. Forty-seven sera from exposed asynipr their IgM, 19gG, and IgA AA tests.
tomatic pigeon breeders (43 females, 4 males; mean age 38The presence of IgM, 1gG, and IgA AA were also studied
years) selected from healthy blood donors and from mehyWestern blot. Briefly, avian-pooled serum antigenud?2
bers of a local pigeon-racing club with a history of antigenl) was separated in a SDS-PAGE (7.5%), under reducing
exposure comparable with the PBD group, were also studiednditions, according to the Laemmli technique (13). The
These subjects revealed negative data of pulmonary diseg@setein was transferred into nitrocellulose sheets and quenched
by history and physical examination. with PBS containing 1% bovine serum albumin fraction V
Precipitating AA tests were made according to previogSigma Co.) (14).
studies (11). In brief, avian-pooled serum antigen from 100The patients and control sera were appropriately diluted.
pigeons were collected and maintained in aliquots &tG80 After overnight incubation of the samples, each nitrocellu-
until their use. Small Petri dishes were prepared with 1% adisse trip was washed 5 times with PBS-Tween-20 (0.1%) and
rose (Bio-Rad Richmond, CA) in phosphate buffer salirike reaction of AA was detected by adding an optimal dilu-
(PBS) (0.01 M, pH 7.4). A cutter was used to get a centtaln of peroxidase labeled F(aldffagment of antihuman IgM,
well and 6 peripheral wells (4 mm in diameter) at a distaniggs, or IgA (Sigma Co.). The substrate 4-cloronaphtol (30
of 6 mm from the center. We added increased concentrating) was prepared in methanol (10 ml) and PBS (50 ml) and
of antigen, as well as serial dilution from patients and contidter the reaction ended, we analyzed the appearance of spe-
sera. Central wells were filled with tested serum using undific binding of antibodies, which was compared to molecu-
luted and 1:64 to 1:1240 dilution, whereas peripheral welés weight markers (BRL-Gibco).
were filled using undiluted sample and serial antigen dilutionThe specificity of ELISA and Western blot for the detec-
ranging from 1:64 to 1:1,240. The plates were placed irtian of AA was made as previously described (15) in order to
moist chamber, then covered and allowed to remain at roertlude the possible cross-reactivity of avian-pooled sera
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antigen with human sera. For this objective, we used untrediedheir clinical, functional, and pathological manifestations
patient sera and samples incubated with avian-pooled d@r8). Forty patients with interstitial lung disease did not ful-
antigen and serum from patients previously combined wiih PBD criteria. Precipitating tests for avian antibodies by
hypogammaglobulinemic human sera. Ochterlony were positive in 34 of these PBD patients (64.1%),
The results of AA in PBD detected by ELISA were comwhereas only 4 positive precipitating tests (10%) were de-
pared to those AA levels obtained from healthy control sutected in the interstitial lung patients with no PBD.
jects with no bird exposure (measD, IgM 0.0732 0.0305 The serological findings in the different groups assessed
ODU, IgG 0.1055t 0.0661 ODU and IgA 0.054€ 0.0268 by ELISA, including healthy controls with no avian expo-
ODU); asymptomatic pigeon breeders (me&D, IgM 0.169 sure, interstitial lung patients excluding PBD, asymptomatic
+0.144 ODU, IgG 0.6380.273 ODU and IgA 0.4240.410 pigeon breeders, and those detected in the definite PBD group
ODU), and also from interstitial lung disease patients exclushowed several interesting differences regarding IgM, 1gG,
ing PBD (meart SD, IgM 0.09H 0.093 ODU, IgG 0.132 and IgA AA (Fig. 1).
0.055 ODU and 1gM.101+ 0.090 ODU). The reference limit  The analysis of IgM AA revealed that their levels were
was established as the mean + 2 SD. The statistical anallggiber in PBD than in all comparison groups. The evaluation
was made using the studerttkest (Statistica V. 4.3). of these antibodies showed that AA levels in PBD differed
not only from healthy controls and interstitial lung patients
with no PBD, but also from asymptomatic breeders. Statistical
RESULTS S .
analyses among these groups reached significant differences
Of the group of patients admitted for their lung disea¢e =2.5x10°® 0.002 and 0.03 respectively). Twenty-four of 53
assessment, 53 met the diagnosis of definite PBD accord?®BD patients (45.2%) have IgM AA levels over the mean
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Fig. 1. Comparison of IgM, 1gG, and IgA antiavian antibodies detecter] asymptomatic pigeon breeders; ahdlefinite pigeon breeder’s disease
by ELISA among:a, healthy controls with no avian exposubg;patients patients. Horizontal lines represent the me&D of OD units in each group.
with interstitial lung abnormalities excluding pigeon breeder’s disease;
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+ 2 SD of healthy no exposed controls, whereas 9 of 53 PRibnatic breeders also revealed significant high values in the
sera (16.9%) showed IgM AA titers above the reference liniBD group P = 4.01x 10°). Although most PBD sera dem-
detected both in interstitial lung patients excluding PBD awdstrated IgG AA levels over the mean + 2 SD of healthy
in asymptomatic breeders. controls and also above the reference values of interstitial
The presence of precipitating tests by Ouchterlony occurigdlg patients excluding PBD, less definite PBD samples re-
in 18 of those 24 PBD samples (75%) showing positive Iglkaled 1gG AA results that exceeded the limit levels of as-
AA, whereas no precipitating antibodies were detected irymptomatic breeders.
positive IgM AA sera from the interstitial lung disease group Positive tests for IgA AA were the most frequent abnor-
with no PBD (Rble 1). Weconfirmed that although thesemalities in PBD and these results by ELISA differed from alll
last patients did not present definite PBD after the analysiseimparison groups. The values of IgA were higher in PBD
their clinical records, they were classified as having chronltan in healthy controls and interstitial lung patients exclud-
hypersensitivity pneumonitis. It was also noted that IgM Alg PBD @ = 2.7x 10 and 3.7x 10° respectively). These
values in interstitial lung patients excluding PBD, healthwesults in PBD also exceeded the values of asymptomatic pi-
controls, and asymptomatic breeders did not reveal signijieon breeder$?(= 5.6x 107°). The levels of IgA AA tested
cant differences. were over the mean + 2 SD of healthy controls in 45 of 53
In regard to IgG AA, higher values were found in PBIPBD patients (84.9%). Twenty-seven sera (50.9%) demon-
samples showing statistical significant differences in contrastated IgA levels over the reference limit of interstitial lung
to those values in interstitial lung patients excluding PBffisease patients with no PBD and 13 of the 53 PBD (24.5%)
and healthy controls with no avian exposie (1.13x 10 samples revealed IgA AA levels above the mean + 2SD of
and 4.98x 10** respectively). The comparison with asympasymptomatic pigeon breeders.

TABLE 1. Clinical and serologic findings in patients with interstitial lung disease showing positive IgM AA tests

Age Precipitating ELISAtests

(years) Definite Disease Evolution tests IgM-AA 1gG-AA IgA-AA
Patient /sex diagnosis classification (months or years) (ouchterlony) ODU (492 nm)
CJs 29/F PBD Chronic 25y Positive, 2 0.160 1.087 0.250
CHF 45/F PBD Subacute ly Positive, 1 0.230 0.668 0.247
DME 33/F PBD Acute 3m Positive, 1 0.805 1.097 0.409
EIM 51/F PBD Chronic 2y Positive, 1 0.386 1.216 1.188
GQS 40/F PBD Acute 7m Positive, 1 0.480 1.1580 1.645
GHH 67/F PBD Chronic 10y Positive, 2 0.173 0.712 0.452
GPA 43/M PBD Chronic 5y Positive, 2 0.142 1.274 1.860
HER 53/M PBD Chronic 7y Positive, 1 0.155 0.912 0.194
HRE 74/F PBD Chronic 5y Positive, 1 0.210 0.964 1.177
LJF 35/M PBD Acute 3m Positive, 2 0.232 0.864 0.501
MVM 61/F PBD Subacute 15y Positive, 2 0.136 0.671 0.119
MNP 52/F PBD Chronic 4y Positive, 1 0.335 0.642 0.819
PLF 26/M PBD Chronic 3y Positive, 1 0.210 0.751 0.149
PFA 35/M PBD Acute 3m Positive, 2 0.198 0.595 0.107
PSH 29/F PBD Subacute ly Positive, 2 0.229 1.165 0.314
REE 42/F PBD Chronic 35y Positive, 1 0.203 0.627 0.381
RMM 49/F PBD Subacute ly Positive, 1 0.243 0.486 0.436
SMR 57IF PBD Acute 7m Positive, 1 0.149 0.873 0.743
AMG 67/F PBD Subacute ly Negative 0.380 0.304 0.170
HRA 30/F PBD Acute 2m Negative 0.477 0.189 0.101
HPE 58/F PBD Acute 5m Negative 0.494 0.381 1.390
MSS 30/F PBD Acute 8m Negative 0.368 0.512 0.613
SHS 51/F PBD Acute 6m Negative 0.366 0.375 0.929
TMH 52/F PBD Acute 4m Negative 0.291 0.607 0.232
AME 39/F CHP Chronic 85y Negative 0.427 0.201 0.203
ARM 50/F CHP Chronic 11y Negative 0.179 0.290 0.314
BJL 70/F CHP Chronic 16y Negative 0.139 0.126 0.098
FSA 46/F CHP Chronic 13y Negative 0.180 0.246 0.251
MGA 32/M CHP Chronic 8y Negative 0.135 0.119 0.039
MCC 49/F CHP Chronic 6y Negative 0.164 0.126 0.038
RCA 68/M CHP Chronic 55y Negative 0.182 0.190 0.810

%0DU, optical density units; PBD, pigeon breeder’s disease; CHP, chronic hypersensitivity pneumonitis; Positive, 1 oiugjarepdifcipitating bands;
Acute, less than one year of evolution; Subacute, 1 to 1.9 years of evolution; Chronic, more than 2 years of evolutiae. Ré&featres in healthy
donors with no history of bird exposure (mean + 2SD IgM 0.134, IgG 0.237, and IgA 0.107 ODU) and asymptomatic pigeonnheeederdSD IgM
0.457, 1gG 1.179, and IgA 1.241 ODU).
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The simultaneous appearance of different antibodies walsiteral rales, infiltrates on chest x-rays, hypoxemia, and low
common in PBD sera. The most frequent association wasdC and DLCQvalues according to previous studies (15)),
high IgM AA with elevated IgA AA values. None of thebut also in patients having subacute and chronic pulmonary
samples in the interstitial lung group with no PBD showetisease (see Table 1).
two or more concurrent positive AA tests. Clinical, radiographic findings and serological abnormali-

In order to confirm the presence of IgM, sera from PBiies, as well as smoking habits, did not reveal any additional
patients were treated with 2-mercaptoethanol (12) and thegnificant relationship with the results of circulating IgM
tested for AA by ELISA. The titers of Allemonstrated a AA tests.
drop in the levels of IgM AA but not in IgG or IgA AA after
the same treatment. The tests used to determine the specifj¢-
ity of ELISA revealed a decrease in AA over 95% after thgelgcUSSION
incubation with avian-pooled sera in comparison to their un-PBD is characterized by diffuse interstitial lung inflamma-
treated samples. No changes were found using hypogamti@a, in which much evidence supports the hypothesis that
globulinemic control sera in comparison with their respectiarway antigen exposure may initiate the appearance of dif-
untreated samples. ferent immunological changes, including circulating AA.

The presence of IgM was confirmed by Western blot usingThe quantitation of antibody response against avian anti-
avian-pooled serum antigen. Although there were several pggns, as well as the analysis of specific isotypes and immu-
tive AA bands showing reactivity to a variety of different moaoglobulin subclasses have recently suggested that high
lecular weight components, a constant binding against a 58-kidgibody levels and certain isotypes of AA may be useful as
polypeptide was detected. Positive tests of IgM by Westgredictive and specific markers for PBD (3-5). Indeed, high
blot occurred in all PBD sera that showed high IgM AA titertiters of IgG and IgA AA reactivity against pigeon serum were
by ELISA and similar results were also detected in IgM pod$oeund to be significantly associated with PBD and symptom-
tive samples from asymptomatic pigeon breeders (Fig. 2). Tdte breeders compared with asymptomatic relatives, healthy
sera of healthy subjects with no history of avian contact did malunteers, and even with idiopathic pulmonary fibrosis pa-
show a specific IgM AA reactivity by Western blot. tients (4,5).

After clinical analysis, it was evident that IgM antibodies The present study confirmed that high levels of IgG and
occurred not only in patients with recent history of avian ebgA AA were more frequently positive in the PBD group than
posure and an acute stage of the disease (characterizenh hyealthy controls with no history of avian exposure, and

also exceeded the levels of asymptomatic pigeon breeders.

Interestingly, the most significant serological abnormality in

PBD patients was the presence of high IgAAA levels in agree-
1617181920 ment to previous studies (5).

| The literature reports that few studies of the presence of

IgM AAin PBD and its clinical and pathological significance
have been examined (6-8). We detected high levels of IgM
AA in sera from definite PBD patients by ELISA that oc-
curred in both the positive and negative precipitating AA
groups. The presence of elevated IgM levels was more com-
mon in PBD in comparison to healthy controls not exposed
to avian antigens, the levels also differed from those values
detected in asymptomatic pigeon breeders.

The use of Western blot confirmed the positive reaction of
IgM AAin PBD against a 58-kDA polypeptide and although
it did not occur in healthy controls, we also detected similar
results in asymptomatic pigeon breeders.

Previous studies regarding AA included anecdotal reports
of high levels of IgM AA by RIA in PBD patients with severe
acute disease, followed by a decrease of those titers after the
cessation of antigen exposure and corticosteroid therapy (8).
Fig. 2. Analysis of IgM reactivity by Western blot in pigeon breeder'sThe presence of IgM AA in PBD in some reports has also been
disease and controls. Lanes 1-5, healthy controls; lanes 6-10, IgM AAnegaiacted by enzyme-linked immunofiltration assays (16,17).

tive patients; lanes 11-15, pigeon breeder’s disease patients with positiv . .. L
IgM AA; lanes 16—20, asymptomatic pigeon breeders with positive IgM AA ?n other studies, positive IgM AA by radioimmuno-

tests. MW represents molecular weight markers. The arrow indicates the@Ctrophoresis occurred in 10 out of 16 patients with bud-
kDa reactivity. gerigar fancier’s lung, whereas only 2 positive IgM sera were
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found in 29 subjects exposed to budgerigars who develope&tudies of specific lymphocyte activation in CD5 B cells
respiratory diseases other than hypersensitivity pneumonitiat produce IgM and the analysis of Th2 cell cooperation
(18). IgM antibody activity againstrichosporon cutaneum during the persistence of antibody response in PBD are now
has also been found by ELISA in 17% of summer-type hiyr progress in our laboratory.
persensitivity pneumonitis (19). Finally, experimental mod-
els of lung hypersensitivity have noted the appearance of IFMKNOWLEDGMENTS
antibodies early in the development of the disease (20). ) ) )
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