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Various kinds of solvent mixtures are used in the manufacture and 
application of paints, lacquers, print ing inks~ or glues. These mixtures 
frequently contain aromatie compounds such as toluene, ethyl benzene, 
m-xylene, or mesitylene (1,3,5-methyl benzene) in combination with 
esters such as ethyl acetate~ These solvent compositions may be absorbed 
by humans during exposure at work. Toxieokinetic interactions between 
aromates and esters tan be expected because of the part ial ly common 
pathway of biotransformation. The aire of the present investigations in 
rats was to clar i fy whether the blood concentration of inhaled toluene, 
ethyl benzene, m-xylene or mesitylene can change af ter  the concomitant 
pulmonary absorption of ethyl acetate. The results should yield infor- 
mations relevant for the assessment of health risk at worksite situations. 

MATERIALS AND METHODS 

Fthyl acetate, toluene, and m-xylene were purchased from M e r c k -  
Darmstadt/FRG, mesitylene from Baker - Deventer/Hol land, ail of 
analytical grade. Adult female SPF Sprague-Dawley rats, weighing 200 - 
220 g weve obtained from the Central Breeding Station of the Universi ty 
of Heidelberg/FRG. The animais were housed under conditions as 
described elsewhere (RSmer et al. 1985). Groups of 5 rats eaeh - mixed 
randomly - were exposed in a 20 I glass chamber under dynamic conditions 
(air f low 1.25 l/min) for 2 h to various concentrations of the aromates 
without or in combination with two di f ferent  concentrations of ethyl 
acetate in air. Atmospheres eontaining the aromates and ethyl acetate 
f luctuated no more than + 5 percent and were delivered by means of a 
specially constructed evaporator. Exposure concentrations during the 
inhalations were monitored repeatedly. During the exposures food and 
water were withdrawn~ lmmediately af ter  the inhalation blood (0.02 ml) 
was eollected for analysis from the retro-orbi ta l  plexus of the rats using 
disposable pipettes. The air concentrations of the solvents and the blood 
concentrations of the aromates were determined by gas chromatography 
using methods described in detail previously (R~mer et al. 1986). The 
means + SF'tvl were calculated from the corresponding individual values 
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determined. The treatment groups were compared with controls by 
statist ical analysis using Dunnett's (1955) test. The level of significance 
chosen was a p below 0.05. 

RESULTS AND DISCUSSION 

The threshold l imit  values (ACGIH 1988; DFG 1988) amount to 100 ppm 
for toluene, ethyl benzene, and m-xylene, or 400 ppm for ethyl acetate, 
referr ing to an 8-h work shift. No hygienic l imi t  value is assigned for 
mesitylene. The lower 2-h exposure levels applied in the present study are 
in the saine order as these threshold l imi t  values and are therefore of 
practical relevancy. The higher solvent concentrations used in the present 
investigations are applied to simulate the possible situation of intoxica- 
tions and to elucidate the relationship between dose and blood concentra- 
tion. The co-exposure with ethyl acetate lowered the blood concentrations 
of inhaled toluene) ethyl benzene) m-xylene or mesitylene (Table 1 - 4). 
This reduction was stat ist ical ly signif icant following a 2-h exposure to 230 
ppm toluene in combination with 1000 ppm ethyl acetate (Table 1), 650 
ppm ethyl benzene with 1000 ppm ethyl acetate (Table 2) or 100 ppm m- 
xylene with 4000 ppm ethyl acetate (Table 3). A simil iar signif icant 
diminution of the blood level of the aromates by ethyl acetate co- 
inhalation (1000 or 4000 ppm) was observed fol lowing higher exposure 
concentrations of toluene (Table 1) or m-xylene (Table 3). We have no 
satisfactory explanation why ethyl acetate co-administration lowers the 
blood content of the inhaled aromates. The underlying mechanism should 
be clar i f ied in further experiments. A metabolic interact ion, e.g. en- 
hanced disposition of the aromates, seems to be the source of the effects 
observed. On the other hand the solubil ity of the solvents (partit ion 

Table I. Blood concentrations (means + SEM from 5 rats per group) of 
toluene af ter  2-h inhalation without or in combination with 
ethyl acetate. 

Exposure concentration Blood concentration 
(ppm) Toluene 

(10 -6 mol/l) 
Toluene Ethyl acetate 

140 0 22.0 + 3.3 
140 i000 15.5 + 1.3 (-29.5 %) 
140 4000 15.3 + 1.1 (-30.5 %) 
230 0 49.9 + 6.0 
230 1000 31.4 + 2.9 (-571%) (a) 
230 4000 26.8 + 2.6 (-46.3 %) (a) 
420 0 154.7 -+ 18.0 
420 i000 103.8 + 15.6 (-32.9 %) (a) 
420 4000 I00.0 + 7.4 (-55.4 %) (a) 
690 0 234.3 + 8.2 
690 1000 190.9 -+ 5.8 (-18.5 %) (a) 
690 4000 168.3 + 5.1 (-28.2 %) (a) 

Decrease (in percent) in parenthesis. - (a) signif icant: p less than 0.05 . 
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coef f ic ients  for l ipopro te in /water )  could be a l tered by the presence of 
ethyl  acetate.  This should be elucidated. In v iew of the assessment of the 
health risk i t  tan be concluded f rom the results obtained that co- 

Table 2. Blood concentrat ions (means + SEM from 5 rats per group) of 
ethy l  benzene a f te r  2-h inhalat ion w i thout  or in combinat ion 
wi th  ethyl  acetate.  

Exposure concentrat ion Blood concent ra t ion 
(ppm) F-thyl benzene 

(10 -6 mol / l )  
EthyI benzene Ethyl  acetate 

120 0 22.5 + 1.5 
120 1000 22.4 + 2,2 (-0.4 %) 
120 4000 19.0 + 1.0 (-15.6 %) 
240 0 68.7 + 8.4 
240 i000 66.1 + 3.6 (-3.8 %) 
240 4000 50.5 + 3.6 (-26.8 %) 
350 0 104.5 t 6.0 
350 i000 90.1 + 14.8 (-13.8 %) 
350 4000 90.2 + 10.6 (-13.7 %) 
650 0 260.7 + 12.4 
650 1000 194.3 + 12,8 (-25.5 %) (a) 
650 4000 192.7 -+ 14.1 ( -26 .1%) (a) 

Decrease (in percent) in parenthesis. - (a) s igni f icant :  p less than 0.05 . 

Table 3. Blood concentrat ions (means -+ SEM from 5 rats per group) of 
m-xy lene a f te r  2-h inhalat ion w i thout  or in combinat ion 
wi th  ethyl  acetate.  

Exposure concent ra t ion  
(ppm) 

m-Xylene Ethyl acetate 

Blood concentrat ion 
m-Xy lene 

(10 -6 mol/l)  

i00 0 17.5 + 1.7 
i00 i000 14.6 + 1.3 (-16.6 %) 
100 4000 11.2 -+ 1.7 (-36.0 %) (a) 
200 0 68.1 + 13.4 
200 1000 66.5 -+ 8.9 (-2.3 %) 
200 4000 50.8 + 4.1 (-25.4 %) 
340 0 115.1 -+ 10.4 
340 1000 87.3 -+ 4.5 (-24.2 %) (a) 
340 4000 84.1 + 6.1 (-26.9 %) (a) 
560 0 231.6 + 15.4 
560 1000 191.1 + 13.3 (-17.5 %) 
560 4000 163.0 + 11.6 (-29.6 %) (a) 

Decrease (in percent)  in parenthesis. - (a) s igni f icant :  p less than 0.05 . 

497 



Table 4. Blood eoncentrations (means + SEM from 5 rats per group) of 
mesitylene af ter  2-h inhalation without or in combination 
with ethyl acetate. 

Exposure concentration Blood concentration 
(ppm) Mesitylene 

Mesitylene Ethyl acetate (10 -6 mol/l) 

120 0 15.7 -+ 2.2 
120 i000 15.1 + 1.7 (-3.8 %) 
120 4000 13.9 + 1.5 (-ii.5 %) 
180 0 19.6 + 3.2 
180 I000 19.3 -+ i.i (-1.5 %) 
180 4000 18.8 + 8.8 (-4.1%) 
400 0 75.8 + 2.1 
400 1000 75.2 + 6.4 (-0.8 %) 
400 4000 68.8 + 7.8 (-9.2 %) 
720 0 143.5 + 4.3 
720 i000 141.1 + 10.4 (-9.8 %) 
720 4000 118.4 + 5.9 (-17.5 %) 

Decrease (in percent) in parenthesis. - p more than 0.05. 

exposures to concentrations in the order of the threshold l imit  values, e.g. 
100 ppm of to]uene˜ ethyl benzene, m-xylene or mesitytene, with 400 ppm 
of ethy] acetate should not be followed by a dangerous change of the 
blood ]evels of the aromates. 
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