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Isocyanates are widely used in the production of 
polyurethane for manufacture of varnishes, paints, 
foams, and plastics. They may induce in the workers 
various biologic effects, such as bronchial asthma and 
hypersensitivity pneumonitis. This study, ERIDA, 
was for the identification and quantification of global 
isocyanate antibodies in immunized animal or sensi- 
tized man. The results are compared with results ob- 
tained by ELBA. 

MATER#AL AND METHODS 
The coupling procedure of monoisocyanate, tolyl, 

phenyl, and hexyl (TMI, PMI, and HMI) to human serum 
albumin was performed as described elsewhere.‘,2 Three 
rabbits were immunized with each conjugate weeldy for 1 
month as previously described.3 

Specific antibodies to each isocyanate (TMI, PMI, and 
l-IMI) were determined by two methods, ERIDA and ELISA. 

EBIDA is a method previously described.* The labeled 
antigens were prepared by addition of 50 pl of a diluted 83 
mmol/L of monoisocyanate solution in acetonittile into 10 
ml of a stirred 0.2% Go solution in 0.05 mol/L of H,BO,, 
0.05 m&L of KCl, 0.02 mol/L of NaOH buffer, pH 8.8, 
at room temperature for 1 hour. The mixture was then di- 
alyzed for 3 days; 100 p.1 (containing approximately 0.2 mg 
of GO) labeled isocyanate conjugate diluted first with 8 ml 
of 1% bovine serum albumin solution in 0.02 mol/L of 
KH,po,, 0.30 mol/L of NaCl, 0.02 mol/L of Na N,, 0.005 
mol/L of polyethyleneglycol, and 0.01 mollL of NaOH 
buffer, pH 7.4, was then mixed gently with 8 ml of 2% 
agamse aqueous solution Previously heated at 80” C. The 
mixture, about 50” C, was immediately Poured onto an 
8 by 10 cm glass plate. Twelve wells (4 mm diameter and 
20 mm apart) (Fig. 1) were punched out in the gel; 50 ~1 
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Abbreviations used 
EBIDA: Enzymatic radial immunodiffusion assay 

GO: Glucose-oxydase 

of whole immunized rabbit sera or of whole exposed human 
sera was placed in each well. The plate was incubated for 
24 hours in a closed moist box at mom temperature, then 
immersed twice in 1 L of distilled water for 24 bows. and 
dried overnight. The plate was covered by 5 ml of 0.1 
mol I L of phosphate buffer, pH mghQm 
(3-[4,5-dhnethylthlazol-2-~11-2, ittm hro- 
mide) (Sigma Chemical Co., St. Louis, MO.) or 75 mg of 
dextrose, and 1.8 mg of phenaxine 
Chemical Co.). The plate was placed 
minutes and then rinsed under cold w 
revealed by a visible violet ring around the well. Notmal 
sera should not elicit a ring. Diameters of the rings were 
proportional to antibody levels. The ring was measured as 
the mean of its two perpendiculars minus the diameter of 
the well. 

For determination of cross-reactivity by ERIIIA, 1 ml of 
antiserum mixed with 10 pl of diluted TMI, PMI, or HMI 
in acetonitrile solution from 800 mmollL to 1.5 mu&/L 
was incubated for 2 hours. The other steps of E&IDA were 
described previously. 

The ELISA procedure was performed as previously de- 
scribed.5 Par the determination of specitic IgG a&b&es 
in rabbit, diluted peroxidase goat at&rabbit IgG (h + 1) 
(1: 3500) was used. For the determinatie~ of specitIc IgE 
or IgG4 antibodies in man, diluted peroxidase goat anti- 
human IgE (1: 500) and diluted peroxidese tnom&mal an- 
tihuman IgG4 (1: 1000) were used. ation 
of cross-reactivity by ELISA, 1 ml anti- 
serum (1: 5,000) mixed with 10 p.1 of each diluted TMI, 
PMI, or HMI in acetonitrile solution from 160 ~mal/L to 
0.3 p.mol/L was incubated. 

RESULTS AND DISCUSSION 
Three rabbits chosen among the nine immunized 

for having equal antibody titers of TMI., PM, and 
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FIG. 1. Antigen used, TMI-GO. Wells Nos. 1, 2, and 3, whole rabbit antisera to TMI, PMI, and 
HMI, respectively; Nos. 4, 5, and 6, whole rabbit antisera to TMI plus TMI hapten (800, 80, and 
8 mmol/L), respectively; Nos. 7, 8, and 9, the same antisera plus PMI hapten (800, 80, and 8 
mmol/L), respectively; Nos. 10 and 11, the same antisera plus HMI (800 and 80 mmol/L), 
respectively; No. 12, normal rabbit serum. 

HMI (1: 320,000) by ELBA were tested by ERIDA. 
The diameter rings of these three whole antisera ob- 
tained by EIUDA were the same (about 8 to 8.5 mm). 

For cross-reactivity at 50% inhibition: TMI anti- 
body interfered with PM1 and HMI haptens at 55% 
and 5% respectively, by ELISA, and 50% and 3%, 
respectively by ERIDA. PMI antibody interfered with 
TMI and I-IMI haptens at 57% and 6% by ELISA and 
55% and 4% by ERIDA, respectively. HMI antibody 
elicited an interference of 5% with TM1 and PM1 by 
both methods. 

Twelve sera of exposed workers, two of whom have 
asthma, were tested by both methods. These deter- 
minations demonstrated two positive cases (one 
worker having asthma) with specific IgG4 levels about 
1: 500 and IgE levels 1: 100 and 1: 200 by ELISA, 
and a violet ring about 2 mm by ERIDA, both against 
TMI antigen. Inhibition study by TMI, PMI, and 
HMI, separately, had confirmed the presence of this 
antibody only. 

For ERIDA, no violet ring was observed with rabbit 
antisera antihuman serum albumin or with GO alone 
incorporated in the gel. 

In conclusion, we observed a good agreement be- 

tween the two methods, ERIDA and ELISA, for is- 
ocyanate antibody determination in the rabbit. How- 
ever, this study is considered to be preliminary in man 
because of the small number of asthmatiform cases. 
A further clinical study by these two methods is being 
investigated. 
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