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LETTERS TO THE EDITOR 

Scand J Work Environ Health 10 (1948) 267-268 

Differences in the respiratory capacity of 
workers with long-term exposure to vapors 
from paints free from or containing 
organic isocyanates 

We have studied the impact of exposure to  organic 
solvents with or without organic isocyanates on the 
human body. Our aim was to find a test system which 
was not subject to  influence by psychological factors. 

Platelets are useful model cells for studies of sero- 
tonergic nerve endings (7). A lowered platelet sero- 
tonin uptake capacity (V,,,) has been demonstrated 
in disorders with a suspected malfunction of central 
serotonin turnover (4, 5, 6 ) .  

Our results from two pilot studies of the platelet 
serotonin uptake in car spray painters and graph- 
ic workers showed that both groups had a signif- 
icantly higher uptake ( V )  of serotonin 
(5-hydroxytryptamine) in their platelets in compari- 
son to referents (1, 2). 

These two studies also involved measurements of 
the respiratory function. One of the groups consisted 
of eight men, ages between 21 and 52 years, employed 
in a car manufacturing industry as spray painters and 
exposed to vapors from paints containing monomeric 
organic isocyanates and organic solvents. The subjects 
in the other group were six men, ages between 34 and 
58 years, from a graphic paint plant. They were ex- 
posed only to  vapors from organic solvents. 

Table 1. FEV% [(I00 x forced expiratory volume in 1 s)l 
forced vital capacity] for eight car painters and six graphic 
workers. (Diff = difference) 

Worker Age 
number (years) Calculated Predicted Diff 

Car painters 
4 35 - 
5 23 + 
6 39 + 
8 51 - 
9 23 - 

10 20 + 
11 36 - 
12 29 - 
Graphic workers 
1 58 + 68 76 -6 
2 37 + 75 80 -5 
3 37 + 59 84 -25 
4 57 - 67 76 -9 
5 59 + 56 78 -22 
6 34 + 84 83 + 1 
3ab 37 + 70 84 -14 

a + = smoker, - = nonsmoker. 
After reinvestigation after a nonexposure time of six 
weeks. 

The degree of exposure was considered t o  be mod- 
erate in both groups (1, 2). A single-breath spirometer 
(Vitalograph, Siemens-Elema, Sweden) was used. The 
FEV% [(I00 x forced expiratory volume in 1 s)/ 
forced vital capacity] was calculated, and the dif- 
ference between the observed and the predicted 
FEV% was determined (table 1) (3). 

Three subjects in the isocyanate group and five 
workers in the solvent group were smokers (table 1). 
In the former group none of the subjects complained 
of irritation in the airways. In the latter all the test 
subjects complained of diffuse symptoms of the res- 
piratory tract. 

The results from the spirometry tests showed n o  
sign of obstruction of the airways in the isocyanate 
group. Surprisingly enough there was a positive dif- 
ference between the observed and the predicted 
FEV% of the group. In  the solvent-exposed group all 
but one of the test subjects had a lower FEV% than 
predicted, the finding indicating various degrees 
of obstructive lung disease. The difference between 
the two groups was statistically significant (two- 
tailed Student's t-test, p < 0.02). 

Since many of the subjects were smokers, the pos- 
sible additional effect of solvent exposure is difficult 
to  evaluate. In the solvent group one nonsmoker 
and two smokers had restricted capacity. All three 
were however of  an age when respiratory capacity is 
usually unaffected by smoking. 

The present results suggest that the mode of action 
of the human organism is different for the inhaled 
vapors from the two types of paint mixtures. There- 
fore spirometry tests, together with measurements o'f 
the kinetic uptake of serotonin in platelets, might be 
useful for differentiating between the effect of dif- 
ferent types of exposure on the organism. 
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