Invest Glin 14 (2): 8286, 1373

VENEZUELAN EQUINE ENCEPHALOMYELITIS VIRUS INFECTION:
EFFECT ON DOPAMINE METABOLISM OF MOUSE BRAIN.
PRELIMINARY COMMUNICATION

Erneste Bonilla * end  Slavia Ryder **
ARBSTRACT

Inoculation of VEE virus to mice produces an
increase in brain dopamine and homovanillic acid. This
nise possibly results from an increase in the levels of
L-Tyrosine hydroxylase.

It is @ known fact that Parkinson's disease can follow an ecute
encephalitis. Although the majority of cases are idiopathic, it hes been
suggested that those patients have experienced subclinical encaphalitis (3).
As @ specific dopamine deficiency has been demonstrated in Parkinson's
disease (4) wa considered it of interest to study the effects of Venezuelan
equing encephalomyelitis {(VEE) virus infection on dopaming metabolism
specially following recent reports suggesting that specific effects on
manoamine metabolism might be the consequence of virus infection (7-9).

Albino mice, three 1o four weeks old, were inoculated Intreperitoneally
with 0,03 ml {containing 100 LO50) of the Guajira strain of VEE virus
(10). The animals were killed by cervical dislocation on the sixth day after
inoculation, when paralysis of the limbs was evident. Breins were weighed
and stored frozen at —70°C, until enalysed for dopemine (DA} and
homovanillic acid (HVA) content (11}, The brains of three mice were
pooled for each determination. Sham inoculation was omitted because no
differance was found in determinations on non-inoculated mics which
thersafter were used as controls,

As shown in Table 1, VEE virus infection produces an Increase in brain
DA and HVA concentration {p << 0,001), If the animals are harvested (in
groups of 27 mic2) and tested for contents of DA and HVA daily aftar
inoculation, the ircrease is svident beginning on day 5, when most of the
mice show signs of encephalitis {tremar, ataxia, paralysis of tha limbs), but
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not befors, suggesting a possible relationship between multiplication ofs
VEE virus and concentration of DA and HVA. Such a relationship has
been found for HVA and herpes simplex virus (7).

Encephalitis developed after intracerebral inoculation of Schizotry-
panum cruzi in mice did not produce any change in the brain levels of DA
and HVA (Bonilla L and Bonilla E, unpublished results). 11 looks as if such
changes are typical of different viral infections since they have not being
found in several bacterial and protozoal infections examined (9).

The observed rise in brain DA end HVA concentrations could be
explained in terms of an increase in tha levels of tyrosine hydroxylase, the
rate limiting step in catecholamine synthesis (6). The increment in enzyme
protein could be due to an increased synthesis and/or to & reduction of its
rate of proleolytic degradatian, The riss in HVA concentistion was smaller
when compared with the increase in CA; therefore a retarded outflow of
HVA from brain toblood is probably not the cause of our findings. On the
contrary, an inflemmatory process tends to accelerste the transport
through the blood-brain barrier (1), This effect would explain the
differances obsarved in the increments of DA and HVA seen in VEE virus
infection; normally, a high production of DA will be accompanied by a
similar increase of HVA (provided there is not an inhibition of
monoaminooxidase). If in VEE virus infection there is an increase outflow
of HVA together with an increase praduction of DA, tha levels in brain
HVA, although high, will not reach the higher values observed if an
impairment of the outflow were not present.

Our results could aiso be explained in terms of @ decrease in the levels
of dopamine-b-hydroxylese. However, it is known thet different pharma-
colagical or physio ogic stresses which produce increased neuronal activity
plevate tissue levels of dopamine-b-hydroxylase and tyrosine hydroxylass
(5). Besides, in spite of the large smount of dopamine-b-hydroxylase
normally found in the neostriatum, the noradrenalin content in this region
is relatively low. This contrast with the fact that 80% of cerebral dopamine
is located in the striatum (2), suggesting that the main pathway in this
structure is not concermned with the formetion of noradrenaline. This being
the case, any important increase in brain dopamine is not necessarily due
to & decrease in dopamine-b-hydroxylase.

Experiments are in progress to determine whether the biochemical
changes are limited to DA and HVA or to other monoamines, and assays
of tyrosine hydroxylase and dopamine-beta-hydroxylase during viral
infection will be done to test our hypothesis.
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Whatever the mechanism underlying these observations, it is clear that
VEE virus infection produces an increase in the activity of dopaminergic
neurons. This effect could initiate the sequence of events leading to a
destruction and loss of these cells and finally, to the development of
parkinsonism.
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