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SUMMARY STATEMENT

The proposed experiments were designed:

1. To determine whether methyl methacrylate (MMA) monomer
vapor in air produces an effect on the central nervous
system in acutely exposed rats.

2. To determine whether significant central nervous system
effects are produced in rats during chronic exposures
to the monomeric methyl methacrylate vapor at a
concentration four times that of the currently accepted
industrial limit for occupational exposure.

RESULTS
A. ACUTE PHASE
As evidenced by the data from the following communications:

1. 1Innes, D.L., M,F, Tansy and J.S. Martin. Effects of
acute methyl methacrylate inhalation on rat brain

neuronal activity. Journal of Dental Research, 58:
208, 1979.

2, Immes, D.L. and M.F. Tansy. Methyl methacrylate vapor
and multi-unit activity in the rat brain. Journal of
Dental Research, 59: 393, 1980.

it was demonstrated that only the lateral hypothalamic and
ventral hippocampal nuclei showed any significant alterations
in multi-unit neuronal activity during the 60 min inhalation
exposure to 400 ppm of MMA vapor in room air. All other (Table I)
nuclei examined failed to demonstrate a significant change
from control states. The alteration in neuronal activity

was a marked slowing of the neuronal firing rate, which
returned towards the pre-exposure level when the animal

was returned to room air. The cerebellar nuclei also
demonstrated a reduction in firing rates during exposure

to 400 ppm of FMA vapor, but this lowering of activity

was not different from the slowing observed during room air
exposed control animals. It was concluded that the
cerebellum was reflecting the decreased motor activity
associated with the anesthetic and not the MMA vapor.

As suggested in the original protocol, several sub-studies
were performed to determine the nature of this response

to the MMA vapor. The first sub-study was undertaken to

rule out the observed effects as being due only to perception
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of an odor. Each rat, before exposure to 400 ppm of MMA
vapor, had a bilateral electrolytic lesion placed within
the olfactory nerves, which was later verified by histologic
technique. Only the lateral hypothalamic and ventral
hippocampal nuclei were examined as responding structures
and the amygdaloid nucleus was used as the control-nonresponding
structure. As seen in the data (Table II) the lateral
hypothalamic nucleus did not alter its response to the MMA
vapor. However, the ventral hippocampal nucleus no longer
displayed the decreased neuronal firing rate in respomnse to
the MMA vapor. The results of sham lesion studies were

the same as the MMA exposure studies, indicating that the
responses observed in the ventral hippocampal nucleus were
dependent on an intact nerve supply. It is concluded,
based on the concept that one of the major functions of the
limbic brain is odor recognition, that the observed changes
in hippocampal neuronal firing rates were related to the
perception of the MMA odor and was dependent upon the
presence of an intact nervous connection to the receptors
in the nose. The continued response on the part of the
lateral hypothalamic nucleus suggests that this effect is
mediated via the blood, which has picked-up the MMA monomer
during its passage through the lungs.

The second sub-study was to determine the specificity of

the response. Animals were exposed, using identical
conditions, to either butylacrylate (a chemically related
compound to MMA) or eugenol (a non-chemically related
compound but highly odoriferous). The ventral hippocampal
nucleus responded only to the eugenol demonstrating some
specificity in odor recognition (Table III). In contrast,
the lateral hypothalamic nucleus clearly responded to

both chemicals. The response recorded by the lateral
hypothalamus is obviously not specific to just the MMA
monomer and may be acting as a general chemoreceptor
capable of responding to various foreign chemicals present
in the blood. This suggests the unique possibility of
using this nucleus as a target tissue for future inhalatory
studies. The remaining nuclei did not show any response

to these chemitals with the exception of the parietal cortex.
Inexplicable at present is the fact that eugenol induced an
alteration in the parietal cortex.

CHRONIC PHASE

Following the identification of the two responding nuclei

to the acute effects of MMA, a subchronic study was under-
taken. A total of 51 animals with permanent electrodes

in the lateral hypothalamic, ventral hippocampal and amygdaloid

SRR
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(control) nuclei were studied. Exposure duration, for those
animals reported, ranged from 2 weeks (70 hours) to 10 weeks
(350 hours). In spite of numerous precautions, the death
rate due to infection and/or starvation (electrodes placed
in areas of the brain associated with satiation and feeding
behaviors), was high such that an additional 70 animals
were lost before meaningful data could be obtained. The
results of chronic exposure to 400 ppm of MMA vapor
indicated that no comsistant long-term changes in neuronal
activity could be detected under the conditions employed.
There was, however, a decrease in neuronal activity detected
during the first week of exposure to the MMA vapor. This
effect was very reminescent of the acute study data as

only the lateral hypothalamus and ventral hippocampus were
involved. This response was variable and therefore not
significant. By the second week of the study the response
had dissappeared suggesting an adaptation to the effects

of the MMA vapor. It was deemed unnecessary to pursue

this study with the two lesser concentrations of MMA
because of the lack of a long-term response at the highest
dose-level and the large numbers of animals consumed and
not budgeted.

OTHER STUDIES

As can be seen in Table IV the majority of the original nuclei
were examined in this sub-study. Animals were acutely exposed

to the MMA monomer, but with the concentrations ranging from

800 to S50 ppm. Both the lateral hypothalamic and ventral
hippocampal nuclei responded, as before, to the MMA vapor until
the 50 ppm concentration was reached. At this concentration the
response was no longer significant., However, one-half of the
animals tested stil% showed a definite response to the MMA vapor
at this low concentration. In addition, it should be noced

that the anterior hypothalamic nucleus demonstrated a significant
increase in neuronal activity at the 50, 100 and 800 ppm exposure
levels. The response was elevated but not significant at the

200 and 400 ppm explaining why it had not been noted earlier.

Due to instrumentation limitations no meaningful interpretation
can be ascribed to this response.

In summary, it is concluded that acute and chronic respiratory
tract exposures to MMA vapor in air are associated with

significant alterations in neuronal activity in at least two

areas of the rat brain. We have identified the lateral hypothalamus
and ventral hippocampus as nuclear regions wherein the cellular
response to the MMA stimulus was associated with a decreased rate
of firing. We observed significantly reduced activities in the
lateral hypothalamus and ventral hippocampus at exposures of 100
ppm but not at 50 ppm. It would appear that the threshold exposure
concentration for these effects are the same as or slightly less
than the current threshold limit value (TLV) for methyl
methacrylate monomer vapor,
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