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ABSTRACT 

The principle objective of this research was to develop an assay to detect 
antibodies to hemoglobin adducts in butadiene exposed workers. Demonstration of 
such antibodies would show the feasibility of using an immune response as an index of 
toxin exposure. There are many advantages of utilizing antibody detection for this 
purpose: 

1. Antibodies could persist for an appreciable length of time after the exposure, 
so that detection is conceivably possible after the event. 

2. Antibodies can be detected in minute quantities. 
3. Antibody assays are ideal for testing of large numbers of samples requiring 

only minute amounts of blood. 
4. Antibody assays are inexpensive. 
5. Ultimately, a panel of antigens could be utilized in a microchip array 

allowing screening for many toxins simultaneously. 
We used plasma samples from workers exposed to butadiene, and tested them 

for IgG, IgA and IgM antibodies to a hemogloblin adduct. The antigen, N, N-(2,3-
dihydroxybuta- 1,4,diyl) valine was kindly provided by Dr. James Swenberg, U. No. 
Carolina. We developed an ELISA assay for the detection. 

IgM antibodies were found in 7 /19 exposed and 3 /10 non-exposed workers. IgG 
antibodies were found in 3/19 exposed and 1/10 non-exposed workers. 

During the course of this study, we had the opportunity to study serums from 
mice that had received daily exposure to butadiene for a two week period as part of a 
study conducted by Dr. Vernon Walker at the Wadsworth Institute of the New York 
State Public Health Department. Two of 15 exposed mice had a strong response to the 
hemogloblin adduct (OD 405: 0.346 and 0.374). One of 10 non exposed controls also had 
a positive response, but the response was low (OD 405: 0.107) 

We conclude that antibody assay is a method which can detect toxin exposure 
and should be developed further to include a wide range of antigens which would 
allow mass screening of populations at risk. 
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SIGNIFICANT FINDINGS and USEFULNESS OF FINDINGS 

Antibodies to N, N-(2,3-dihydroxybuta-1,4,diyl) valine were detected in humans. 
These findings, if corroborated, verify the premise of the study, i.e., that toxin 
exposure can be detected by this simple and inexpensive procedure which c,an be 
utilized for mass screening. In order for these findings to have greater validity, 
the "noise", i.e., positive results found in controls must be reduced. In efforts to 
maximize the sensitivity of the assay, we introduced more nonspecificity. 
However, the approach to maximizing signal/noise ratios is straightforward and 
will represent a major effort for us in the coming months. Further, only 28 of the 
68 samples were completely analyzed, and the specificity may improve simply 
with the assay of larger numbers of samples. 

Antibodies of the IgM class were found in the exposed, although the incidence 
was not obviously different from controls. It is anticipated that the differences 
can be maximized by lowering the "noise". H this can be done, the kinetics of 
response to exposure can be followed by the isotype responses. IgM antibodies 
occur early after exposure and IgG antibodies are expected after prolonged 
exposure. 

Also, the finding of antibodies to this adduct are informative in that on can infer 
that the di-epoxide is a metabolic product following toxin exposure. Thus, the 
demonstration of a response provides information about how the toxin is 
handled by the host. 

Antibodies to N, N-(2,3-dihydroxybuta-1,4,diyl) valine were detected in mice. 
This extends the observation to another animal species. H verified, animal 
models become available for a number of toxicologic studies. 

The spleens from these animals are available and will be used to develop 
monoclonal proteins to the adduct. The monoclonals will be valuable reagents 
for further assay development and also in purification of adducts. 
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The principle objective of this research was to develop an assay to detect antibodies to 
hemoglobin adducts in butadiene exposed workers. Demonstration of such antibodies 
would show the feasibility of using an immune response as an index of toxin exposure. 
There are many advantages of utilizing antibody detection for this purpose: 
1. Antibodies could persist for an appreciable length of time after the exposure, so that 
detection is conceivably possible after the event. 
2. Antibodies can be detected in minute quantities. 
3. Antibody assays are ideal for testing oflarge numbers of samples requiring only 
minute amounts of blood. 
4. Antibody assays are inexpensive. 
5. Ultimately, a panel of antigens could be utilized in a microchip array allowing 
screening for many toxins simultaneously. 

We used plasma samples from workers exposed to butadiene, and tested them for IgG, 
IgA and IgM antibodies to a hemoglobin adduct. The antigen, N, N-(2,3 dihydroxybuta-
1,4,diyl) valine was kindly provided by Dr. James Swenberg, U. North Carolina. We 
developed an ELISA assay for the detection. 

IgM antibodies were found in 7 / 19 exposed and 3 / 10 non-exposed workers. IgG 
antibodies were found in 3 / 19 exposed and 1 / 10 non-exposed workers. 

During the course of this study, we had the opportunity to study serums from mice that 
had received daily exposure to butadiene for a two week period as part of a study 
conducted by Dr. Vernon Walker at the Wadsworth Institute of the New York State 
Public Health Department. Two of 15 exposed mice had a strong response to the 
hemoglobin adduct (OD 405: 0.346 and 0.374). One of 10 non exposed controls also had 
a positive response, but the response was low (OD 405: 0.107). 

We conclude that antibody assay is a method which can detect toxin exposure and should 
be developed further to include a wide range of antigens which would allow mass 
screening of populations at risk. 
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