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Presence of Specific IgG Antibody to Grain Dust Does Not Go with

Respiratory Symptoms

A high prevalence of work-related symptoms in relation to grain dust exposure
has been reported in grain dust workers, but the role of the specific IgG antibody
is unknown. To study the possible role of specific IgG (slgG) and specific 1gGs
(slgGa) in the development of work-related symptoms, slgG and slgG: subclass
antibodies against grain dust antigens were determined by ELISA in sera from
43 workers and 27 non-exposed controls. They were compared with results of
specific IgE antibodies, exposure intensity and the presence of respiratory
symptoms. SlgG and slgGs antibodies were detectable in almost all sera of
exposed workers, and the prevalence were significantly higher than those of
controls (p<0.05). Higher slgGs was noted in workers with specific IgE (p<0.05).
The correlation between slgG and exposure duration was significant (p<0.05).
There was no association between the prevalence of slgG and slgGs and the
presence of respiratory symptoms, or work stations. In conclusion, these results
suggest that the existence of slgG and slgGs might represent a response to
grain dust exposure and may unlikely play a role in the etiology of respiratory
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INTRODUCTION

Chronic inhalation of grain dust has been shown to cause
acute and chronic airway injury characterized by bronchitis
and airflow obstruction (1-4). Longitudinal studies have
shown accelerated deterioration of pulmonary function in
these grain workers (5). The severity appears to be related to
the concentration of airborne grain dust in the work envi-
ronment (4, 6). The presence of specific IgE antibodies in
individuals who have clinically lower respiratory symproms
with exposure to grain dust, which has been demonstrated
to have a prevalence of up to 40% in symptomatic workers
in the same workplace, has been investigated (7).

The role of specific IgG (sIgG) remains to be determined
in occupational asthma patients. Several studies (8-10) on
laboratory animal allergy have reported the presence of
slgG antibodies in individuals exposed to animals, and
some have suggested that the level of the sIgG antibody
might reflect the level of exposure (8). Other studies deal-
ing with reactive chemical-induced occupational asthma
(11, 12) have reported a significant association between
slgG and the presence of work-related respiratory symp-
toms. However, in our previous study (7), three of six patients
with grain dust induced asthma had high specific IgE anti-
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body to grain dust. The failure to detect specific IgE antibody
in the sera of three workers might indicate the involvement
of another immunologic or non-immunologic mechanism
in the induction of their asthmatic symptoms, since slgG
antibody has been suggested to have a role in the pathogen-
esis of asthma (13) in a situation where clinical sensitivity is
suspected, but specific IgE antibodies cannot be detected.

In chis study, in order to evaluate the significance of slgG
and slgGs antibodies in grain dust-asthma, we studied the
prevalence of grain dust-sIgG and sIgGs by ELISA in 42
grain dust-exposed workers and their relationships to respi-
ratory dysfunction. The relationship between the existence
of specific IgE and sIgG antibodies was also investigated.

MATERIALS AND METHODS
Subjects

All 42 subjects exposed to grain dust in our study were
male and worked for the Dongbang Feed Industry in Suwon,
Korea. Of these employees, 31 were process workers who
mixed the materials as well as carried them. They were clas-
sified as group Il (intermediate exposure) and group III
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(high exposure) according to exposure intensity, which was
measured by a dust air sampler (Gilian, U.S.A.). Twelve
employees were office workers and were classified as group 1
(low exposure group). Lower respiratory symptoms referred
to cough, sputum, chest tightness, or shortness of breath.
Symptomatic employees wete those wotkers who had expe-
rienced lower tespiratory symproms during and after grain
dust exposure. Atopy was defined as a positive reactor to
more than one of the common inhalant allergens on skin
prick test as described in out previous study (7).

Sera

Sera from 43 employees were collected and stored at -20°C,
as well as sera from 27 individuals who had never been
exposed to grain dust and who demonstrated negative skin
tests to 50 common inhalant allergens including grain dust
extracts as control subjects.

Preparation of extracts

Grain dust was obtained from the patients workplace. It
was extracted with phosphate-buffered saline {(PBS, pH
7.5), 1: 5 wiviat 4°C for 1 hr followed by centrifugation at
5,000 rpm. The supernatant was dialyzed (the cut-off
molecular weight was 6,000 Da) against 4 liters of distilled
water at 4°C for 48 ht, and lyophilized at -70°C for the
preparation of antigens used in ELISA.

ELISA

A 96-well EIA flat-bottomed plate (Dynatec, MA, US.A.,)
was filled with 10 pg/well grain dust antigens in a carbon-
ate buffer (pH 9.6), and coated with the buffer only, which
was determined before as the optimal concentration. After
overnight incubation at 4°C, the plates were washed three
times with 0.05 M Tween-phosphate-buffered saline
(PBST). To each well was added 250 uL of 5% bovine
serum albumin (BSA)-PBST, which was then incubated for
60 minutes at 37°C. All three assays were performed in
triplicate.

Anti-grain dust IgG ELISA

Fifty microlitres of diluted patients’ setum or negative
control serum (1/200 in diluent buffer; PBST containing
3% BSA) were added to each well coated with grain dust.
After incubation for 2 hr at 37°C, the wells were washed three
times with PBST. One-hundred microlitres of horseradish
peroxidase (HRP)-conjugated goat anti-human IgG (Sigma
Co. U.S.A) diluted into 1/2000 v/v with 3% BSA-PBST,
were added to each well. The plates were then incubated at
4°C for 2 hr. The wells were washed three times with PBST
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and then 50 uL of substrate solution were added, contain-
ing 0.01 M o-phenyl deamine-HCI in citrate phosphate
buffer, pH 4.2, supplemented with 0.012% H:O: before
use. After incubarion for 15 min at room temperature, 50 uL
of 1 N Hz804 was added to stop the reaction. The optical
density of the solution at 490 nm was determined with a
microtitre plate reader (MR 600, Dynamic Produce, US.A.).
The antibody titres were expressed as absorbances at 490
nm. The positive cut-oft value was determined from the
mean absorbance and three-fold standard deviation of 27
negative controls (mean + 3 $.D.=0.064). In all the final
absorbance was obtained by subtraction of the absorbance
from each uncoated well.

Anti-grain dust IgGs ELISA

Fifty microlitres of patient serum or negative control serum
(undiluted) were added to each well coated with 10 pg/well
of grain dust, and incubated for 2 hr at room temperature.
After the wells were washed three times with PBST, 50 pL
of biotin-conjugated mouse monoclonal anti-human IgGs
(Sigma Chemical Co. U.S.A.) diluted to 1/1000 (w/v) with
5% BSA-PBST, they were incubated for 2 hr at 37°C. The
wells were washed three times with PBST. Then, 50 uL of
1/1000 diluted screptavidin-HRP (Sigma Chemical Co.
U.S.A.) were added and incubated for 30 min. The wells
were washed three times and 50 uL of substrate solution
(55 mg of 2,2-azido-di-3 ethylbenzthiazoline sulphonic
acid; Sigma Co.) in 100 mL of 70 mM cicrate phosphate
buffer were added to each well. After incubation for 5 min,
50 pL of 2 mM sodium azide was added to stop the reaction.
The absorbance was measured at 410 nm wich a microplate
reader, and the antibody titres were expressed as absorbance
values. The positive cut-off value was determined as 0.55
from the mean absorbance + 3 S.D. of 27 controls.

ELISA for specific IgE antibody to grain dust

The presence of specific IgE antibody to grain dust was
determined by ELISA. The wells were incubated for 2 hr at
room temperature with 50 pL of either the patients’ sera
(undiluted) or control sera. After washing three times with
PBST, 100 4L of the 1:1000 v/v biotin-labelled goat anti-
human IgE antibody (Sigma Co., U.S.A.) were added to the
wells and incubated for 2 hours at room temperature. The
wells were then washed three times with PBST and incu-
bated with 1:1000 v/v streptavidin-peroxidase (Sigma Co.,
US.A) for 30 minutes before another washing step which
was followed by incubation wich 50 yL ABTS (2.2’-azino-
bis-3-ethyl-benzthiazoline sulfuric acid in a citrate phos-
phate buffer) for 10 min at room temperature. The reaction
was stopped by adding 50 pL of 2 N sodium azide, and the
absorbance was read at 410 nm by an automatic microplate
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reader.
Statistical analysis

The x? and ANOVA tests were applied using the SPSS
version 7.0 (Chicago) to evaluate the statistical differences
among the data: p value of 0.05 or less was regarded as sig-
nificant.

RESULTS
Immunologic studies

Fig. 1 and Fig. 2 illustrate sIgG and slgGs antibodies to
grain dust in all employees and controls. Significant differ-
ences were noted between exposed workers and unexposed
controls (p<0.05, respectively). Table 1 summarizes the
prevalence of specific IgE, slgG, and slgGs antibodies to
grain dust. Of the 15 symptomatic workers, 6 (40%) had
high specific IgE bindings, whereas 3 (11%) out of 27
asymptomatic workers were positive (p=0.02). None of the
unexposed controls had the specific IgE antibody. While,
there was no association between the presence of respiratory
symptoms and the prevalence of slgG and slgGs antibodies,
in that 14 (93%) out of 15 symptomatic workers had sIgG,
and 13 (87%) out of 15 sympromatic workers had slgGs
antibodies to grain dust (p=0.95, p=0.80, respectively).
Most asymptomatic workers had also sIgG (96%) or slgGs
(93%) antibodies. Two individuals out of the 27 control
patients who had never been exposed to grain dust had the
slgG antibody, and one had the slgGs. Thete were no sig-
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Fig. 1. Comparison of specific IgG to grain dust in three exposed
groups and controls. Significantly higher levels were noted in
exposed groups than in controls (p<0.05).
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Table 1. Association between respiratory symptoms and spe-
cific antibodies to grain dust

Respiratory Prevalence

symptoms Specific IgE*  Specific IgG"  Specific IgG4*
Positive (n=15) 6/15 (40) 14/15 (93) 13/15(87)
Negative (n=27) 3/27 (11) 26/27 (96) 25/27 (93)
Unexposed controls(n=27) 0/27 (0) 2/27 (7) 1/27 (4)

*p=0.02, 1p=0.95, {p=0.80

Table 2. Association between specific IgE and IgG or IgGs anti-
bodies to grain dust

Specific IgE Specific IgG antibody  Specific IgGas antibody
antibody prevalence (%) prevalence (%)

Positive reactor 7/9 (78)* 7/9 (78)*

Negative reactor 32/33 (97)* 30/33(91)*

*p=0.11, *p=0.28

nificant difference in the prevalence of slgG and slgGs
according to the presence of sIgE as shown in Table 2
(p=0.23, p=0.29 respectively).

Relationship between intensity and length of expo-
sure, and serum specific antibodies to grain dust

In this study, 43 workers wete classified into three groups
according to exposure intensity at their workplace. The
prevalences of slgG and slgGs were not significantly differ-
ent among the three groups, as shown in Table 3. The
length of exposure varied from 1 to 13 years. There was a
significant correlation between duration of grain dust expo-
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Fig. 2. Comparison of specific IgG. to grain dust in three
exposed groups and controls. Significantly higher levels were
noted in exposed groups than in controls (p<0.05).
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Fig. 3. Correlation between specific IgG to grain dust and expo-
sure duration in the exposed group. A statistical significance was
noted (r=0.41, p< 0.05).
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Fig. 4. Correlation between specific IgG« to grain dust and expo-
sure duration in the exposed group. A significant significance
was noted (r=0.42, p<0.05).

sure, and sIgG and sIgGu level {r=0.41 with sIgG (p<0.05
in Fig. 3), r= 0.42 with sIgGs (p<0.05 in Fig. 4)1.

DISCUSSION

The previous studies (7, 14) demonstrated serum specific
IgE antibodies to grain dust by ELISA, and IgE-binding
components within the grain dust extract by immunoblot-

H.-S. Park, C.-H. Suh, D.-H. Nahm, et al.

Table 3. Exposure intensity and specific antibodies to grain
dust

Grou IgE antibody* IgG antibody! IgGs antibody*
prevalence (%) prevalence (%) prevalence (%)
CONT 0/27 (0) 1/27 (4) 2/27 (7)
| 3/11(27) 10/11 (91) 10/11 (90)
I 012 (0) 12/12 (100) 1112 (92)
Il 6/19(32) 18/19 (95) 17/19 (89)

*P<0.05, 'P<0.05, *P<0.05
CONT, Control; I, Low exposure; I, Intermediate exposure; lll, High
exposure

ting in the sera of asthmatic workers. This could prove that
specific IgE is responsible for asthmatic symptoms in exposed
workers. In this study, we demonstrated serum slgG and slgGs
antibodies to grain dust by ELISA, which proved suitable
for 1gG antibody detection. The slgG response in other
occupational asthma studies seems to be complex, and elicit-
ed a variable response to different antigens (15). Cartier et al.
(11) noted that while the level of slgG to isocyanate (hexam-
ethylene diisocyanate and methylene diisocyanate) showed a
satisfactory association with the results of specific inhalation
challenges, the levels of specific IgE did not. Forster et al.
(16) reported that sIgG to tetrachlorophthalic anhydride
(TCPA) was detected in all asthmatic workers and some of
the exposed asymptomatic workers. Moreover, the slgGs
antibody increased in five out of seven occupational asth-
matic workers due to TCPA, but was not detected in any of
the asympromatic individuals. Our previous study (12) on
reactive dye asthma, revealed that the prevalence of slgG
and slgGs was significantly higher in symptomatic workers.
They showed no association with exposure intensity within
the same factory or duration of exposure. But the other
report (17) comparing the prevalence of slgGG among reac-
tive dye factory workers and those working in surrounding
factories showed that the prevalence of sIgG remarkably
decreased according to the distance from the reactive dye
factory, suggesting that exposure intensity might be related
to slgG. However, several studies in other occupational set-
tings have suggested that the presence of slgG may repre-
sent a response to high dose exposure, not directly related
with the development of respiratory symptroms. Quirce et
al. (18), dealing with workers exposed to carmine dye,
reported that all employees at that factory, regardless of
their occupations or whether they had symptoms, had high
levels of slgG, probably as a consequence of the highly
carmine-contaminated environment to which they were
exposed. Similarly, the scudy (19) of slgG in workers at the
potato-processing industry demonstrated that sIgG was
found in nearly all the workers, and a specific IgGs subclass
was found in about half of the workers, suggesting [gGs as a
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predominant antibody. In this study, most workers regard-
less of respiratory symptoms had high slgG and slgGu anti-
body when they wete exposed to grain dust and no associa-
tion was found with the presence of respiratory symptoms.
The correlation between length of exposure and slgG was
significant. These results suggest that the existence of slgG
and slgGs to grain dust might represent a response to grain
dust exposure and may not be related to respiratory symp-
torms.

Most of the IgE antibody responders were also slgGsanti-
body responders, which suggest that specific IgE and sIgGs
antibodies to grain dust might be a parallel immune response
to inhaled antigens as other investigators have reported in
grass and mite allergens (20-22). In the potato-processing
workers study (19), the possibility of slgGs as a blocking
antibody was reported, in which the level of slgGs in symp-
tomatic workers tended to be lower in non-symptomatic
workers. In this study, there was no difference in absorbance
level of slgG and slgGa between symptromatic and asymp-
tomatic workers although ELISA is not enough to be applied
in quantitacion of absolute level of specific antibody.

The role of slgG and slgGs in grain dust asthma should
be elucidated. Our previous study (14) revealed that sIgG
to grain dust was detected in 100% of six occupational asth-
ma patients proven by challenge tests. Indeed, 50% of them
had grain dust specific IgE. The possibility of 1gGs as a sen-
sitizing antibody was suggested in a few occupational asth-
ma setcings (12, 23). There was one asthmatic worker who
did not have sIgE, but had the serum slgGa antibody. How-
ever, his basophils incubated with anti-IgGs antibodies did
not release histamine, which suggested the possibility of the
specific IgGa as a sensitizing antibody seemed to be mini-
mal.

This study revealed no association between smoking and
the relation of slgG and slgGa to grain dust. Comparable
findings were found between smoking and the specific IgE
antibody to grain dust in our previous study (7). Also, no
association was found between atopy and slgG and slgGs
antibodies, which was comparable to thart of specific IgE in
other studies (7, 24). This suggests that pre-existing atopy
did not affect the development of slgG and slgGs antibod-
ies to grain dust.

In conclusion, the existence of the serum specific IgG
antibody to grain dust might represent exposute to grain
dust. This response, howevet, is probably of no relevance to
the occurtence of respiratory symptoms.
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