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Abstract This study was performed to find out whether in acute exposure to trimethylbenzene (TMB) 
isomers the dose effect relationship is linear or biphasic. In experiments performed on rats, the effect of 
four solvents was studied: three TMB isomers: 1,3,5-TMB (mesitylene), 1,2,3-TMB (hemimellitene), 
and 1,2,4-TMB (pseudocumene), and toluene, known for its biphasic activity, was used as a reference 
compound. The solvents were dissolved in olive oil and administered to rats orally at the doses of 
0.008, 0.016, and 0.032 mol/kg. Spontaneous locomotor activity was assessed with the open-field test. 
Solvent concentrations in peripheral blood were determined parallelly by gas chromatography on 
separate groups of animals. Statistics employed a two-way analysis of variance (ANOVA) and Tukey’s 
test The results showed that oral administration of toluene at a dose of 0.008 mol/kg induced biphasic 
changes in the animal locomotor activty. It was found that TMB at applied doses increased slightly 
the animal locomotor activity, but the magnitude of changes did not indicate their stimulating effect. 
Contrary to toluene, no time-effect relationship was observed after administration of trimethylbenzene 
isomers. The mean blood concentrations of solvents were dose-related. The highest concentrations 
were observed after toluene administration.

INTRODUCTION

There seems to be a general agreement that persistent neurobehavioural impair­
ments may develop in workers occupationally exposed to volatile organic solvents like 
trimethylbenzene isomers (TMB). Due to high volatility of solvents, the lungs are most 
important route of absorption, due to their lipophilicity, the primary place of action of 
organic solvents is the central nervous system (3,8,11,12,13). It is known, that exposure 
to toluene (methylbenzene) and xylene (dimethylbenzene) may, depending on the 
concentration, induce inverse behavioural changes, stimulation of locomotor activity 
at low concentration or its decrease and sleepiness at high concentration (1,2,7,18). 
There is no experimental study concerning long-lasting neurobehavioural effects
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of exposure to organie solvents. A little is known about spectacular acute effects 
following exposure to high concentration of solvents.

Our earlier study (9,10) showed, that in conditions of acute inhalation 
exposure, the irritating effect on respiratory tract and the neurotoxic effect of 
TMB, estimated on the basis of locomotor activity and sensitivity to pain, are 
more potent than toluene and xylene. Successive investigations (5,16) revealed 
that dose-effect relationships following a 28-day inhalation exposure to pseudo­
cumene (1,2,4-TMB) and hemimellitene (1,2,3-TMB) at concentrations of 25, 100, 
250 ppm was non-linear. Concentration of 100 ppm appeared to be most effective 
in inducing long-term behavioural disturbances in rats. It is likely, that the 
non-linear kind of changes may be determined by the acute effects of exposure 
to low and high concentrations of TMB. It is possible that the changes 
which develop during exposure repeated every day are determined by the nature 
of acute effects. This could partly explain the absence of linearity between the 
solvent concentration and the magnitude of long-lasting effects. This study 
was performed to find out whether in exposure to trimethylbenzene (TMB) 
isomers there is a linear or biphasic relationship between a given dose and acute 
behavioural effects.

M ETHODS AND MATERIALS 

Animals

Behavioural tests and determinations of solvent concentrations in peripheral 
blood were performed on WAG/Rij strain of male rats with body weight of 
210 — 270 g. Standard rat food pellets and water were accessible ad libitum. The 
animals were housed in single rat cages at temperature of 21 — 23 °C and humidity of 
55 — 60%, with a light/dark cycle of 12/12 h.

Chemicals

For the experiments toluene (99.9%, Cas 108-88-3) by PO CH (Poland) 
and three TMB isomers: 1,3,5-TMB (mesitylene, 99%, CAS 108-67-8); 1,2,4-TMB 
(pseudocumene, 97%, CAS 95-63-6); and 1,2,3-TMB (hemimellitene, 90 — 95%, 
CAS 526-73-8) by Fluka (Switherland) were used. The solvents were dissolved 
in olive oil and administered orally at the doses of 0.002, 0.008 and 0.032 mol/kg 
b.w., volume of 1.5 ml. The control rats were administered with pure olive oil, 
volume of 1.5 ml.

Behavioural testing

Spontaneous locomotor activity was assessed with the open-field test. The test 
equipment was a home cage (30 • 60 cm) divided into 8 visible squares of the same 
size. The rat was placed in the centre of the cage and the number of square borders 
crossed (locomotor activity) was recorded for 10 min. The animals were divided into 
five groups: the control group (n =  10) administered with pure olive oil, and four 
solvent groups (toluene, pseudocumene, hemimellitene and mesitylene), 30 rats each. 
In addition, the solvent groups were subdivided into three dose-related subgroups, 
each composed of 10 rats. The rats were given a single dose of the solvent.



Effects of acute exposure to aromatic hydrocarbons C9 333

Prior to injection, the rats were preliminary tested for 10 min (measurement time 
point 0). After the injection, the number of square borders crossed was recorded for 
70 min at 10 min intervals (measurement time points 1 — 7).

Biochemical assays

Biochemical assays of solvent blood concentrations were performed on 48 rats 
divided into four solvent groups, 12 animals each. In addition, solvent groups were 
subdivided into three dose-related subgroups, each composed of 4 rats. Each animal 
was given a single dose of each compound. After administration, the concentration 
level was determined in peripheral blood drawn from a tail vein into heparinised 
glass capillary for 70 min at 10 min intervals (7 assays). The determinations were 
performed by a Hewlett Packard gas chromatograph with a flame-ionization 
detector (FID) and HP-1 capillary column.

Statistics

The results of the open-field test were subject to a statistical analysis using 
a two-way analysis of variance (ANOYA) and Tukey’s test (17). The analysis was 
carried out twice: compound x time interaction for each dose, and dose x time 
interaction for each compound. The differences were regarded as significant when the 
null hypothesis probability was less than 5%.

RESULTS

Behavioural investigations. General observations

At time point 0 (control), animals of all groups behaved similarly. After entering 
the open field, the rat showed evident interest in a new surrounding, demonstrated 
by an increased locomotor activity, sniffing of new stopping places and alternative 
rearings. All these activities took place at the edge of the field, that is near the 
cage walls. The animals urinated and defacated quite often. The high locomotor 
activity during the first minutes of observation gradually decreased, toilet episodes 
prolonged, and finally the rat chose one of the open-field corners and stopped there 
motionless in a sitting position for about 15 min.

After the TMB administration, the animal behaviour was similar in all 
the three groups (pseudocumene, hemimellitene and mesitylene) at the first and 
partly at the second time points. After entering the open-field, the rats chose 
one of its corners where they stayed for 15 min not showing any interest in the 
sorrounding. Episodes of enhanced locomotor activity occurred in further measure­
ment time points. At these time points the rats behaviour was dose-related. The 
rats given one of TMB isomers at a dose of 0.008 or 0.016 mol/kg changed their 
place only rarely but their gait was normal. Besides moderate piloerection, no 
changes which could evidence the effect of solvents on the animal posture and 
behaviour were observed. Generally, two hours after the injection the rats behaved 
normally, only some of them changed the place in their home cage, kicking in 
sawdust. Neither 24 h following the injection nor during five consecutive days any 
deaths among rats injected with TMBs at a dose of 0.008 or 0.0016 mol/kg was 
observed.
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The rats given TM B at a dose of 0.032 mol/kg showed an evident increase 
in mobility 15 min after injection, but their gait was disturbed, and the way 
of movement (disturbed m otor co-ordination, dragging of hind legs) suggested 
paresis of hind limbs. The rats also showed tachypnea, and tremor which was 
quite characteristic. Distinct piloerection and frequent blood contaminated secretion 
from, the upper airways, especially in the hemimellitene and pseudocumene 
groups, were noted. In consecutive measurement time points, rats exhibited 
motor ataxia with apparent paresis of hind limbs, and were crawling. Nevertheless, 
they generally showed considerably higher m otor excitation than that observed 
after lower doses. About 90 min after injection, the rats lay motionless in a prone 
position with stertorous respiration and tachypnea. During 24 h following TMB 
injection at a dose of 0.032 mol/kg, 9 rats died (in the pseudocumene group 3, 
hemimellitene 4 and mesitylene 2). During consecutive four days no deaths were 
recorded, and behaviour of the survivals did not suggest any significant locomotor 
disorders.

The animals of the toluene group behaved differently from those injected 
with TMB. Distinct differences between effects of toluene and those described 
above applied to the doses of 0.008 and 0.016 mol/kg. About 15 min after toluene 
injection at these two doses a strongly pronounced increase in locomotor activity 
could be seen. Rats with evident piloerection moved with raised tails (a dose of 
0.008 mol/kg) at a long distance diagonally and along the open-field walls, 
their movements were fast, steady and strong. The rats were excited and this 
state was pronounced more strongly after a dose of 0.016 than after a dose of 
0.008 mol/kg. There was not much difference in the behaviour of rats injected 
with toluene at a dose of 0.032 mol/kg and those injected with TMB at the 
same dose.

During 5 days following the injection no deaths were noted in the toluene 
group of rats.

At measurement time points 1 and 2, the appearance and behaviour of controls 
which received olive oil were similar to those observed in the solvent groups. 
After oil administration, the rats took a sitting position in one of the corners of 
the open field, and stayed motionless for about 15 — 20 min. At consecutive 
measurement time points, the locomotor activity of animals was limited to 
occasional displacements along the open field walls and changes in their position 
to more comfortable one. No deaths were recorded during five days following the 
injection.

A quantitative analysis of changes in locomotor activity after solvent administration

The measurement of spontaneous locomotor activity in the open field displayed 
individual differentiation in the behaviour of rats. In order to diminish the effect 
of this differentiation on the results of the statistical analysis, the comparisons 
were based on relative values (%), taking the measurement results (the number of 
square borders crossed) in time point 0 (10 min prior to solvent injection) as 
a reference value (100%).

Fig. 1 shows the percentage of changes in locomotor activity among animals 
after oral administration of olive oil and solvents.
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Fig. 1. Locomotor activity following acute exposure to toluene and trimethylbenzene isomers at doses of 
0.008 mol/kg, 0.016 mol/kg and 0.032 mol/kg.
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Stage 1. An analysis of solvent-related magnitude and dynamics of changes 
in locomotor activity in the open-field test

A dose of 0.008 mol/kg. Both the kind of the solvent and the post-injection time 
exerted a significant influence on the parameter studied (solvent effect: 
F(4,37) =  29.30; p <  0.0001); time effect: F(l,37) =  20.86; p <  0.0001). Moreover, the 
kind of the solvent also determined significantly the dynamics of changes in 
post-injection locomotor activity (solvent x measurement time point interaction: 
F(4,37) =  252.92; p <  0.0001). Between-group comparisons between measurement 
time points indicated significant differences only in the toluene group 
(F(6,222) =  83.89; p <  0.00001). Changes in this group mobility were of typical 
biphasic character: a gradual increase during 40 — 50 min after administration 
(time points 3 — 7, the number of square borders crossed was significantly larger 
than at time points 1 and 2), and then a gradual decrease (time point 7, the number 
of square borders crossed was significantly smaller as compared with time points 4,
5 and 6).

A dose of 0.016 mol/kg. With regard to the 0.016 mol/kg dose, the effect was also 
significantly related to the solvent and measurement time (solvent effect: 
F(4,42) =  38.17; p <  0.00001); time effect: F(4,42) -  10.42; p <  0.005). The interac­
tion between main factors was also significant (F(4,42) =  190.96; p <  0.00001). 
Between-time points comparisons in individual groups indicated significant differ­
ences only in the toluene group. In this group, post-injection locomotor activity was 
increasing gradually for 40 — 50 min and then was maintained at the attained level 
until the end of the experiment (the number of square borders crossed at time points 
4 — 7 was significantly larger than in time points 1, 2 and 3).

A dose of 0.032 mol/kg. The effect of both main factors on locomotor activity 
induced by a dose of 0.032 mol/kg was insignificant but the interaction proved to be 
significant (F(4,44) =  31.27; p <  0.0001). Again, between-time points comparisons in 
individual groups showed differences only in the toluene group (F(6,264) =  5.97; 
p <  0.0001); locomotor activity was significantly increased at time points 4, 6 and 
7 as compared with time point 1.

The comparisons indicated that of all solvents used only toluene influenced 
evidently locomotor activity in rats under study. The changes, observed after 
the administration of a dose of 0.008 mol/kg, were biphasic, which was manifested 
by the increase in activity followed by its decrease. After doses of 0.016 and
0.032 mol/kg the increase was less pronounced and the decrease was not observed. 
The changes following the administration of trimethylbenzene isomers were small 
and irregular.

Stage 2. An analysis of dose-related magnitude and dynamics of changes in locomotor 
activity

Toluene. Both factors, dose and time, significantly influenced the parameter in 
question (dose effect: F(3,36) =  25.16; p <  0.0001; time effect: F (l,36) =  32.25, 
p <  0.0001). Also interaction between both factors was significant (F(3,36) =  106.18; 
p <  0.0001). The comparison between the effects of individual doses at consecutive 
time points revealed significant differences at time points 3 — 7. At those time points 
locomotor activity of rats which were given toluene in doses of 0.008 and 0.016 
mol/kg was significantly increased as compared with the control group and the 
group given toluene at a dose of 0.032 mol/kg.
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Pseudocumene. Only the effect of the group factor (dose) and interaction 
(dose x time effect:) were significant (F(3,40) =  3.38; p <  0.05; F(3,40) =  10.00; 
p <  0.0001, respectively). In general, locomotor activity in the 0.032 mol/kg 
group was significantly higher in comparison with the control group. Between-time 
points comparisons showed differences only at time point 2 (F(3,280) =  5.6; 
p <  0.0001); locomotor activity after the administration of the 0.032 mol/kg dose 
was significantly higher as compared with activity in the control group and in the 
group given pseudocumene in a dose of 0.008 mol/kg.

Hemimellitene. Like in the case of pseudocumene, an analysis of main effects 
revealed only dose effect significance (F(3,31) =  7.91; p <  0.001). Interaction was 
significant (F(3,31) =  15.19; p <  0.001), and mobility in the 0.032 mol/kg group was 
generally significantly higher than that in other groups. Between-group comparisons 
made at individual time points showed differences only at time point
2 (F(3,217) =  6.77; p <  0.01), and at time point 3 (F(3,217) =  8.38; p <  0.001). At 
both these time points locomotor activity in the 0.032 mol/kg group was significantly 
higher than that in the control group.

Mesitylene. An analysis of main effects showed a significant influence of the 
dose on locomotor activity (F(3,25) =  25.54; p <  0.0001); in general, locomotor 
activity in rats of the 0.016 mol/kg group was significantly higher than in the control 
group, and in the 0.032 mol/kg group was significantly increased as compared with 
other groups. Time effect (measurement time points) appeared insignificant, but the 
interaction between both main factors was significant (F(3,25) =  26.38; p <  0.0001). 
Between-group comparisons at individual time points displayed significant differen­
ces at time points 2 and 4 —6; at time point 2, locomotor activity in the 0.016 mol/kg 
group was significantly higher than in the control group, whereas at time points
2 and 4 — 7, activity in the 0.032 mol/kg group was significantly higher than in the 
control group.

The results of the comparisons, made separately for each solvent, confirmed the 
following findings disclosed already in stage 1: very strong effect of toluene on 
locomotor activity, biphasic character of changes observed after its administration 
and non-linear dose-effect relationship (inverted U). At the same time they indicated 
that the administration of TMB isomers also stimulated motor behaviour, but this 
effect, albeit significant, was generally much lower than the effect of toluene, 
dose-effect relationship was hardly pronounced, and time-effect relationship impo­
ssible to define. In addition, the results of stage 1 suggest that TMB isomers do not 
differ between themselves with regard to the magnitude and character of influence 
imposed on locomotor activity.

Biochemical assays
The solvent concentrations in peripheral blood (//mol/1) after oral adminis­

tration are given in Fig. 2. The parameters were analysed for significance by two-way 
analysis of variance (ANOVA), separately for each dose (solvent x time points) and 
for each solvent (dose time points).

Stage 1. A comparison of compound-related magnitude and dynamics of changes 
in blood concentrations

A dose of 0.008 mol/kg. Both the kind of solvent and the measurement time 
point influenced significantly individual determination values (solvent effect:
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* — p <  0.0001 compare to trimethylbenzene isomers

Fig. 2. Blood concentration of toluene and trimethylbenzene isomers following acute exposure at doses of
0.008 mol/kg, 0.016 mol/kg and 0.032 mol/kg.
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F(3,12) =  5.34; p <  0.02; time point effect: F(l,12) =  6.88; p <  0.05). Dynamics of 
changes in blood concentration of a given solvent was related to the kind of 
compound administered (solvent x time point interaction: F(3,12) =  18.51; 
p <  0.0001). Significant differences occurred at time point 5 (F(3,84) =  4.27; 
p <  0.005), time point 6 (F(3,84) =  9.51; p <  0.0001), and time point 7 
(F(3,84) =  8.01; p <  0001). At these three time points, rats injected with toluene 
showed significantly increased solvent blood concentration as compared with 
that of any of TMB groups. Between-time points comparisons in individual 
groups revealed differences but only in the toluene group in which solvent blood 
concentration was increasing gradually after the administration reaching its peak 
(about 600 ^mol/1) at time point 6.

A dose of 0.016 mol/kg. Both the main factors and their interaction were 
significant. In between-group comparisons at individual time points, the toluene 
group could be easily distinguished. Beginning with time point 5, the values of 
solvent blood concentration in the toluene group of rats were significantly higher 
than those in TMB groups. Between-time points comparisons in individual groups 
demonstrated significant differences in the toluene group (F(6,72) =  17.02; 
p <  0.0001), and — as opposed to the effects of the 0.016 mol/kg dose — in the 
mesitylene group (F(6,72) =  4.13; p <  0.002). However, the changes (increase) in 
solvent concentrations at consecutive time points were more dynamic in the toluene 
group, and in the final time point (70 min after the administration) the concentration 
was twice as high as in the mesitylene group.

A dose of 0.032 mol/kg. The main factors as well as interaction were significant 
(group factor effect: F(3,12) =  5; p <  0.02; time point effect: F(l,12) =  37.82, 
p <  0.001; interaction: F(3,12) =  35.73, p <  0.0001). Beginning with time point 3 the 
values of solvent blood concentrations were significantly higher in the toluene group 
than in TMB groups. At the final time point (70 min after the administration) the 
mean solvent blood concentration accounted for 1001.90 /rniol/1 in the toluene 
group; 302.82 /miol/1 in the pseudocumene group; 429.18 /miol/1 in the hemimellitene 
group; and 512.85 /raiol/1 in the mesitylene group. After the solvent administration, 
its blood concentration was increasing gradually in all groups, but comparisons 
between consecutive time points revealed significant differences only in the three 
groups: toluene (F(6,72) =  33.66; p <  0.0001); hemimellitene (F(6,72) =  5.27; 
p <  0.001); and mesitylene (F(6,72) =  8.19; p <  0.00001).

Stage 2. A comparison of dose-related magnitude and dynamics of changes in solvent 
blood concentrations

Toluene. The effect of time points (F(l,9) =  20.53; p <  0.002), and interaction 
(F(2,9) =  6,12; p <  0.03) appeared significant. Between-group comparisons revealed 
significant differences in all groups, but toluene blood concentration was significantly 
higher a t a dose of 0.008 mol/kg at the last two time points; at a dose of 0.016 mol/kg 
at the last three time points; and at a dose of 0.032 mol/kg at time points 3 —7 as 
compared with time points 1 and 2. This result indicated a significant relationship 
between solvent concentration dynamics (increase) and the dose.

Pseudocumene. With regard to pseudocumene mean values of solvent blood 
concentrations at the final measurement time point for doses of 0.008, 0.016 
and 0.032 mol/kg accounted for 137.55, 157.18 and 302.8 pmol/l, respectively. 
Measurement time effect (F(l,9) =  9.61; p <  0.02) and the dose x time interaction
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(F(2,9) =  7.24; p <  0.02) were significant. Between-time points comparisons revealed 
significant differences for the 0.0016 and 0.032 mol/kg doses: F(6,54) =  2.82; 
p <  0.02, and F(6,54) =  9.22; p <  0.0001, respectively. With regard to the
0.016 mol/kg dose the solvent concentrations were significantly higher at time 
points 3 and 6 than at time point 1, and in the case of the 0.032 mol/kg these 
values were increased more significantly at time points 3 — 7 than in time points 
1 and 2.

Hemimellitene. An analysis of main effects did not show any significance of the 
dose effect, although time effect and interaction were significant (time effect: 
F(l,9) =  23.51; p <  0.001; interaction: F(2,9) =  16.50; p <  0.001). Between-group 
comparisons indicated significant differences at time point 5 (F(2,63) =  3.47; 
p <  0.05), time point 6 (F(2,63) =  11.66; p <  0.001) and time point 7 (F(2,63) =  6.22; 
p <  0.01). At time point 5, in the 0.008 mol/kg group, and at time points 6 and 7 
also in the 0.016 mol/kg group the solvent concentration was significantly higher 
than that in the 0.032 mol/kg group. In the 0.016 and 0.032 mol/kg groups the 
differences were statistically significant (the former group: F(6.54) =  5.45; p <  0.001); 
the latter group: F(6.54) =  24.67; p <  0.0001). In the 0.016 mol/kg group the solvent 
blood concentration was significantly higher a t time points 6 and 7 than that 
measured at time point 1. In the 0.032 mol/kg group concentrations measured 
at time points 5, 6 and 7 were significantly higher than those found at time points
1, 2 and 3.

Mesitylene. Both time effect and interaction were significant (time effect: 
F(l,9) =  17.74; p <  0.01); interaction: F(2,9) =  12.40; p <  0.005). Between-group 
comparisons revealed significant differences at time point 5 (F(2,63) =  3.83; 
p <  0.05); time point 6 (F(2,63) =  4.86; p <  0.02) and time point 7 (F(2,63) =  6.00; 
p <  0.005). In all these groups the solvent blood concentrations in the 0.032 mol/kg 
rats were significantly higher than those in the remaining ones. Between-time 
points comparisons disclosed significant differences in the 0.016 mol/kg 
(F(6,53) =  5.61; p <  0.001) and 0.032 mol/kg (F(6,54) =  17.66; p <  0.0001) groups. 
In the 0.016 mol/kg group, the values determined at time points 5, 6 and 7 were 
significantly higher than those obtained at time point 1; at time points 6 and 7 they 
were also higher than at time point 2. In the 0.032 mol/kg group the values 
determined at time points 4 — 7 were significantly higher than those measured at time 
points 1 and 2; and the values determined at time points 5 — 7 were higher than those 
obtained at time points 1, 2 and 3; the values of time point 7 were again significantly 
higher as compared with these measured at time points 1 — 4.

DISCUSSION

The comparison of changes in general behaviour after oral administration of 
solvents under study indicated significant differences between acute behavioural 
effects of toluene and TMB isomers, particularly with regard to the doses of 
0.008 and 0.016 mol/kg. The changes in animal behaviour observed after the 
administration of toluene at these doses — mobility excitation with signs of 
aggression — recalled the changes observed after the administration of amphetamine 
what evidenced psychostimulating properties of this solvent (4). Not existing or slight 
increase in locomotor activity and lack of emotional changes after the administration 
of any of TMB isomers suggest that these compounds do not act as stimulants,
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at least at the doses applied in our experiments. A dose of 0.032 mol/kg did not 
produce any activation effect. The non-linear dose-effect relationship as well as 
biphasic character of changes in locomotor activity after a systematic administration 
or during inhalation exposure are characteristic of many anaesthetic agents and 
organic solvents, including toluene (1,2). Their occurrence in our experiment 
confirmed our rightful choice of toluene as a model compound, and indicated that 
the method applied was sensitive enough to disclose this kind of effects. In this 
context, the results of comparisons between effects of toluene and those observed 
after the administration of TMB at the same doses assume even particular 
importance. As indicated, although TMB isomers exert a stimulating effect on 
locomotor activity, it is by several times weaker than that of toluene, and noticeable 
only after the administration of the highest doses of hemimellitene and mesitylene. 
As opposed to toluene, after TMB administration the time-effect relationship was 
not clear-cut. It appears that the effect of TMB on locomotor activity differs 
from that of toluene, a t least at doses applied in our investigations. None of 
TMB isomers at a dose of 0.008 or 0.0016 mol/kg stimulated locomotor activity 
in the open field. It is also most likely that apparent increase in this activity after 
the administration of TMB at the highest dose (0.0032 mol/kg) was associated 
rather with discomfort arising from difficulty in breathing or balance maintaining 
experienced by animals than with a direct stimulating effect of a given solvent on the 
systems involved in the movement initiation or performance.

Apart from different effect on locomotor activity, TMB isomers also differ 
from toluene in respect to post-injection blood concentration, although these 
differences seem to be only quantitative. At all doses applied, toluene concentration 
values were usually significantly higher (almost or over twofold) at the final 
post-injection time points than TMB concentrations in relevant groups of animals. 
TBM groups did not differ from each other. Similar relations between toluene 
and TMB concentrations were also observed earlier in rabbits and rats after i.p. 
injection (10,11). The differences between toluene and TMB blood concentrations 
after the administration of the same doses may result from considerably higher, 
compared to toluene, TMB affinity to tissues or lower affinity to blood or from 
the combination of these two factors. The studies carried out by Zahlsen et al. (19) 
showed-that after a 12-h inhalation exposure to pseudocumene at the concentration 
of 100 ppm, TMB level in the brain was over two times higher, and in the liver, 
kidneys and fat tissue almost three times higher than toluene concentration in 
the same exposure conditions. This may suggest that the transfer of pseudocumene 
and possibly of other TMB isomers from blood to tissues is more effective than 
that of toluene.

The fact that there were no significant differences between the mean values of 
solvent blood concentrations in rats after the administration of different doses of 
toluene deserves special mention. The comparisons showed that the volume of 
a dose determined only the dynamics of increase but it did not influence the solvent 
blood concentration. With regard to pseudocumene this effect was also insignificant 
and in the mesitylene and hemimellitene groups it was marked only at the final three 
time points. The results reported suggest that even the lowest dose of each solvent 
among those applied was high enough to induce its blood concentration at the 
saturation level.
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To sum up, the results indicate that none of orally administered trimethyl- 
benzenes is (at least at doses applied) characterised, at the lowest dose, by a biphasic 
effect on locomotor activity, i.e. excitation changing into depression. Of the three 
TMB isomers under study only mesitylene displays some noticeable stimulating 
effect on locomotor activity in the open field. However, this effect occurs exclusively 
at the highest dose (among those applied) which induces somatic and autonomous 
signs of intoxication and causes death in part of animals. Moreover, the effect 
observed is small in comparison with that noted after the administration of toluene 
at the lowest dose.

One of possible reasons for the difference between toluene and TMB effects, 
observed in our investigation, could be the choice of doses applied. Relatively high 
mortality in groups of rats with the highest doses of TMB and no deaths in the 
relevant toluene group confirms a considerably higher level of trimethylbenzene 
toxicity (9,10). As to toluene, the strongest stimulating effect on general behaviour 
and locomotor activity in the open field test was noted after the lowest dose, while 
at the highest dose (0.032 mol/kg) a depressant effect predominated. If trimethyl- 
benzenes exert stronger effect than toluene (9,10), it is possible that even the lowest 
doses of these compounds (among those applied in our experiment) appeared 
too high to release a stimulating effect. Nevertheless, our studies (the work in 
preparation for publication) carried out with use of these compounds at doses of 
0.002 and 0.004 mol/kg do not confirm these assumptions (lack of stimulating effect). 
A conclusion which seems to be indisputable is that the kind and magnitude of 
behavioural changes depends on the solvent concentration in the brain.
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