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NORADRENALINE CONTENT OF THE HYPOTHALAMUS AND BRAIN-STEM OF
RATS INOCULATED WITH TRYPANOSOMA CRUZI

Ramon M. COSENZA, Conceicio R, S. MACHADO and Angelo B. M. MACHADO

SUMMARY

Noradrenaline was assayed fluorimetrically in the hypothalamus and brain-
stem of rats killed 20 and 32 days after inoculation with the Y strain of T. cruzi
(300,000 trypomastigotes ip.). In these animals and their normal controls the
right atrial appendages were submitted to the glyoxilic acid fluorescence techni-
gue for the demonstration of noradrenergic nerves. The noradrenaline content
of the brain-stem and hypothalamus of the infected animals was not significantly

Jdifferent from that of controls.

In the atrial appendages, however, an almost
complete noradrenergic denervation 'was observed.

This result indicates that

the mechanism involved in neuronal Iesion in Chagas’disease discriminates
between peripheral and central noradrenergic neurons.

INTRODUCTION

Lesions of the nervous system in the cour-
se of T. cruzi infection have been reported since
the early works of CHAGASS. In the periphe-
ral nervous system both somatic® and visceral
neurons ¥ are involved. Central neurons are
also affected and neuron death has been des-
cribed in several locations in the human 34U
and experimental disease7.8.22,

Previous studies have shown that during
the acute phase of experimental Chagas’ disea-
se in the rat there is an almost complete disap-
pearance of the noradrenergic innervation of
the heart 12, submandibular gland ¥, ileum ¥7, and
some areas of the male genital system 2. Cohe-
rently with these findings the levels of nora-
drenaline are markedly reduced in the sub-
mandibular gland ™ and totally depleted in the
heart 12,13,

It is now well established that the central
nervous system (CNS) contains a complex sys-
tem of noradrenaline-containing neuronsé¢
whose impcrtance for the regulation of several

functions has been recently emphasized 5. The
possibility of involvement of this system dur-
ing the acute phase of Chagas’ disease 'was now
investigated by carrying out fluorimetric as-
says of noradrenaline in the CNS of rats ino-
culated with T. cruzi. The assays were perform-
ed in the brain-stem and hypothalamus, respec-
tively, the locations of the cell bodies and the
main projections of the central noradrenergic
system.

MATERIAL AND METHODS

Thirteen male Holtzman rats, weighing
from 117 to 175 g were used. Seven animals
aged 28 days were inoculated ip. with blood
containing 300,000 trypomastigotes of the Y
strain of T. cruzi and six littermates remained
as control. The animals were killed by deca-
pitation 19 to 20 days and 32 to 34 days after
inoculation, always at the same hour in order
to avoid circadian variations of noradrenaline
content. The brain was quickly removed and
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trimmed to obtain two blocks containing res-
pectivelly the hypothalamus and the brain-stem.
The hypothalamus block was obtained by mak-
ing frontal cuts through the optic chiasma and
the mammilary bodies followed by an horizon-
tal cut through the anterior commissure. The
brain-stem block was obtained by removing the
cerebellum and making a midcollicular cut
followed by a cut at the level of the first cer-
vical spinal nerve root.

The blocks were weighed, immersed in 0.8N
perchloric acid and homogenized in a Sorvall
Omni-mixer. Noradrenaline was then assayed
fluorimetrically by the technique of ANTON &
SAYRE 2,

All animals had the right auricular appen-
dages removed, treated according to the glyo-
xilic acid induced fluorescence method2 for
the demonstration of catecholamines, in order
to evaluate the degree of noradrenergic dener-
vation of the heart. The Orthoplan (Leitz) fluo-
rescence microscope equipped with the epi-illu-
mination system (Ploemopack 21) were used.

RESULTS

The results are shown in Table I. The nora-
drenaline content of the brain-stem and hypo-
thalamus of the infected rats were not sig-
nificantly different from that obtained for the
control animals. Moreover, there was no differ-
ence between the results obtained at days 19
to 20 and 32 to 34 after inoculation. By con-
trast, an almost complete disappearance of the
noradrenaline containing terminals could be de-
tected by the histochemical method performed
in the atria of the infected animals at days 19
to 20 and 32 to 34 after inoculation, whereas
the normal pattern of innervation could be
seen in all control animals.

TABLE I
Noradrenaline content of the brain-stem and hypothalamus
of rats inoculated with the Y strain of the T. cruzi

Days after Noradrenaline (ug/g) - S.D.

inoculation Group Brain-stem Hypothalamus
Control (3) 0.30 =+ 0.09 1.26 = 0.20
19 to 20 Infected (3) 0.38 £ 0.12 1.24 + 0.17
Control (3) 0.40 x 0.05 1.30 = 0.18

32 to 34 -Infected (3) 0.36 = 0.10 1.08 = 0.1¢ .
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DISCUSSION

In the conditions of our experiments the
stores of noradrenaline in the brain-stem and
hypothalamus were not modified during the
acute phase of the experimental Chagas’ disea-
se. Since these areas contain, respectivelly, the
main nuclei of origin and the main projections
of the central noradrenergic system15, these
results indicate that this system dis not affected
during the acute phase of the disease. Never-
theless, the histochemical studies performed in
the same infected animals in which the central
assays of noradrenaline were performed, re-
vealed an almost complete disappearance of the
atrial noradrenergic innervation. This is in
good agreement with previous results 12 demons-
trating the depletion of the cardiac stores of
noradrenaline together with the disappearance
of its noradrenergic innervation during the
acute phase of Chagas’ disease. Indeed, involve-
ment of the peripheral noradrenergic system
during this phase of the disease has also been
demonstrated for several organs 14,16.17,

The pathogenic mechanism of neuronal le-
sions in Chagas’ disease has been a matter of
considerable discussion!. Recent data favours
the view that an autoimmune mechanism might
be involved #. It has been demonstrated that
serum from T. cruzi infected patients contains
antibodies that cross-react with Schwann cells,
thus recognizing peripheral but not central ner-
vous structures®. This finding could explain
why in our results the peripheral noradrenergic
fibres were damaged while in the central ner-
vous system they were spared. Nevertheless,
cther mechanisms are certainly involved, as
there is no doubt that some types of central
neurons are also damaged in Chagas’ disease 4,
7.11,18,22. The possibility that such damage could
also be due to an immunological mechanism
is supported by the recent finding of an IgM
monoclonal antibody cytotoxic to mammalian
neurons in vilro which labels T. cruzi and cer-
tain types of peripheral and central neurons 2.
Our results indicate that whatever mechanisms
are involved in neuronal lesion in Chagas’ disea-
se they can discriminate between central and
peripheral adrenergic neurons. Since periphe-
ral adrenergic neurons are lesioned whereas cen-
tral ones are spared, this discrimination appears
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to be unrelated to the transmitter specificity
of the neurons.

RESUMO

Contelido de noradrepalina do hipotilamo e
tronco-encefalico de ratos inoculados com
Trypanosoma cruzi

O contetido de noradrenalina do hipotdlamo
e do tronco encefdlico de ratos controle e ino-
culados com a cepa Y (300.000 tripomastigotas,
ip.) de Trypanosoma cruzi foi medido pela téc-
nica fluorimétrica de Anton e Sayre. Os ani-
mais foram sacrificados 20 e 32 dias depois da
inoculacdo. Para avaliacdo do grau de desner-
vacdo simpdtica do coracio dos animais infec-
tados, a auricula direita foi observada com mi-
croscopio de fluorescéncia apds tratamento his-
toquimico pela técnica do 4cido glioxilico.

O conteddo de noradrenalina do hipotdla-
mo e do tronco encefdlico dos animais infecta-
dos nao diferiu do medido nos animais contro-
le. Contudo, um quase completo desapareci-
mento das fibras adrenérgicas foi observado no
coracdo dos animais chagdsicos, sugerindo que
0 mechanismo envolvido na lesfo discrimina
neurdnios adrenérgicos centrais e periféricos.
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