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RADfOAUTOGRAPHIC STUDY OF THE PROTEIN SYNTHESIS IN THE-
PURKINJE CELLS AT THE ACUTE PHASE OF THE EXPERIMENTAL

TRYPANGOSOMIASIS CRUZI 1IN

RATS

J. C. Prates Campos (1)

SUMMARY

The Author has studied the rate of protein synthesis in the Purkinje’s cell
of the cerebellum by the radioautographic technique at different times during

the acute phase of the experimental infestation by the T. cruzi in rats.

The

leucine H® was used as a precursor of protein and the results of the grain
counting in the radioautographies showed a sudden lowering in the rate of pro-
tein synthesis which was proportional to the intensity of the local parasitism and
occurred in the absence of inflammatory infiltration and of direct parasitism of

the nerve cell itself.

The Author suggests that this disturbance might be explained by the glial
parasitism reflecting secondarily on the metabolism of the nerve cells assisted

by this glia.

INTRODUCTION

“The mechanism of Trypanosoma cruzi’s
pathogenicity in Chagas’ disease is still a
subject in discussion. However one. funda-
mental fact in the development of the lesions
in this disedse is the nerve cell destruction
of the intra-mural plexuses of the hollow
organs including the cardiac ganglia. This
“denervation was by the first time quantita-
tively demonstrated by KoBErRLE 1% 12 13,10
and confirmed by many Authors® 3% 7,
mainly in the chronic phase of Chagas’
disease. Quantitative studies of nerve cells
made in the acute phase of the experimental
infection by the T. cruzi yielded to different
results. There are many works stating the
neuronal destruction in areas of the central
and peripheral nervous system * 10,2225 byt
there are some that deny this statement ®.
Thus there is not agreement as the time
when the nerve cell destruction in Chagas’

disease occurs. Opinions vary according to.
the ideas of each Author about the mecha- .
nism of the pathogenic action of the 7.
cruzi. To those believing in the deleterious
action of products liberated by immature
parasites by the time of the pseudocysts
rupture in the tissues ¥ and to those
who admit the role of the direct parasitism
of the neurons as a factor of prime impor-
tance in its destruction 2!, the denervation
would occur in the early evolutive phase of
the disease when the tissular parasitism is
high. To those believing in a hypersensi-
bility mechanism ?*: !, and in the noxious
effect of the inflammatory reaction in the
nerve cell lesion?» 2% the neuronal des-
truction could happen throughout the course
of the disease, even in the presence of a
mild tissular parasitism.
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The denervation being the factor of pri-
me importance in the pathogenesis of the
late manifestations of Chagas’ disease (car-
diopathy and “megas”) and considering
that these are the most important clinical
manifestation of the disease, it is unneces-
sary to stress the necessity of determining
how and when the nerve cells lesion hap-
pens. The present work is an attempt to
approach these difficult questions.

In the hope of finding an early functio-
nal disturbance in the neurons and corre-
late it with the evolutive phase of the dis-
ease, an estimation was made of the rate
of protein synthesis in the Purkinje’s cells
of the cerebellum at different times in the
acute phase of experimental Chagas’® disease.

This was done through the study of the.

incorporation, in the cytoplasm of these cells,
of the DL Leucine 4,5 T (leucine H?).

The protein synthesis in nerve cells is
great and though its exact role in the cell
function is not yet known, it is most pro-
bable that this intense synthesis must be
related to the production of enzimatic pro-
teins ®. According to HypEn?® the neuron
under this aspect could be compared to a
big secreting cell. So we thought that an
assesment to the rate of protein synthesis
might be a good indication of the functional
state of the nerve cell.

The intensity and localization of the pro-
tein synthesis, approached by the radioauto-
graphic technique, at a cytological level in
neurons and using leucine H3? as a precur-
sor have been studied in many works.
According to LEBLoND & Amano *® the cell
protein synthetized during the time elapsed
between the injection of the tritiated amino-
acid and the sacrifice of the animal incor-
porate this aminoacid and can be detected
in tissue sections by the radioautographic
technique.

Droz & WarsHAWSKY ¢ studying the use
of tritiated leucine and its incorporation in
tissue proteins showed, by chemical analysis
of a pool of sections of different tissues, that
97% of the radioactivity was strongly
" bounded to the protein fraction. The same
Authors demonstrated a little loss of radio-
activity in the fixer and alcohols used in the
tissues processing.
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LeBronp & AmaNoO *® in the referred pa-
per state that the protein synthesis in the
Purkinje’s cell of the cerebellum is conti-
nuous and that after a single injection of
leucine H? the silver grains concentration
in the radioautographies heightens progres.
sively, atainning a maximum 4 hours after
the injection.

By the above listed facts we think worse
to consider that in the radioautographies
studied the value obtained by counting the
silver grains in the cytoplasm of the Pur-
kinje cells give the rate of protein synthesis
in the time elapsed between the adminis-
tration of the aminoacid and the killing of
the animal.

MATERIAL AND METHOD

Three experiences were made in which the
number and age of the animals and the
doses of the labelled aminoacid varied.
These variations were due to problems of
disponibility of animals and of radioactive
material by the time the experiences were
made.

In each of them, however, there is a
control group of animals. In this way the
experiences represent, when individually con-
sidered, the events related to the rate of
protein synthesis occurring at different times
of the acute phase of experimental infection
by the T. cruzi in the nerve cells studied.

Experience no. 1 — Fifteen Wistar new-
born rats received intraperitoneally the Y
strain of the T. cruzi. On the 8% day of
the infection when the parasitemia was high,
four of the survivors animals received one
dose of 20 mC of leucine H?/g of body
weight and were killed 90 minutes after by
bleeding under slight ether anesthesia. The
CNS was immediately removed and fixed in
alcohol-formol-acetic-acid. Four healthy ani-
mals of the same age received the same
treatment with the labelled aminoacid and
were used as witnesses. The cerebellums
were included in paraffin and sections of
5 u were obtained. The sections were put
in the slides in such a way that each slide
contained the sections of all experimental
and witnesses animals.



CAMPOS, J. €. P. — Radiomulographic study of the

the acule phase of the experimenial
FPauln 11:25-33, 1964,

Experience no. 2 Thirty Wistar rats
with age between 18 and 21 days were
injected inteaperitoneally with the Y strain
of the T, ernzi, On the 14" day of the
infection 3 animals, selected by the high
parasitemic level determined on the 8" day
of the infection received intraperitoneally one
dose of 5 pC/g of bhody weight of leucine
H* and were killed 90 minutez afler the
injection.  Three  healthy  animals  of  the
e age received the same lreatment with
the aminoacid and were used as wilnesses.
The cerebellom of these animals were taken
off immediately aflter death and treated as
in experience no. 1.

sil

Expericace no. 3 Un the 19" day of
infestation, 3 animals of the same  group
used in experience no. 2, selected by show-
ing symploms al ventral nervous  syatem
lesion (paralvsis of the hind legs. ataxy and
urinary  incontinence ) same
treatment with lencine H® as those used in
expericnee o, 2 and  were killed at  the
same  time interval after injection. Here
too 3 healthy animals of the same age re-
ceived the same treatment.  The cerebellums
were processed in the same way as previously
deseribed Tor experience no. 1.

received  the

In the three experiments the animals were
kept at Tast sinee the day before receiving
the aminoacid,

The slides containing the sections of both
infected and wilnesses animals of each ex-
perience were submitted to the radioauto-
graphic technique according to Korriwa &
Lenrosn 7,

The THord K5 ligquid emulsion was used.
Afler an exposure lime varying aceording
to the aminoacid. the
slides were processed and stained with hema-
toxilin-eosin, The silver grains were counted
in the eytoplasm of the Purkinje’s cells mor-
phologically preserved in all the sections in
each cxperience. The counting was made
using a relicalum of known dimensions in
the ocular lens of the microseope (Fig 1).
1200 areaz of the zame =ize in each =ection
were counted.  This represents a tolal area
of 8266, 2 x* in cach animal, The resulls
were expressed in number of grains per
area of eyloplasm,

used  dose of the

trypanosomiagis oraszi in rats.

synlhesls In the Purkinje rells at
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protein

Fig. 1 — Radioautography of an animal saeri-

ficed in the 14'% day to show the disposilion

of the grainz In the cytoplasm and nueleas.

They were counted only in the evioplasm with
the ald of a retleulum,

In the infested animals the nomber of
parasitary psendocysts  was  eslimated  and
the resulis expressed in plus {4+ ) from one
to five,

RESULTSH

The tissular  parasitism  was  slight  in
the animals killed on the % (4+7) and
14 (++) :Ja}'.ﬂ of infestation. However,

those killed on the 19" day showed a
high concentration of parasitary  pseudo-
evsls ([ +++++). In these animals the
parasiles were [requently found in glial cells
between the Purkinje’s newrons (Fig. 2).
Parasites were not found in the nerve cell
itself and infiltration of inflammatory eells
in this area of Purkinje's cells was not
observed,

The results of the silver graing counting
in the three experiences are summarized in
the Graphs I to VI (Figs. 3, 4 and 5).

These graphs show in abecissae the num-
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Fig. 2
Eithed
ventration of parasites in the glial cells around
the Purkinje's ecells and the absence of infiam-

Section of the
in the 19 day.

cerebellum of a ral
It ean be seen the con-

matory infiliration,

bier of grains in each examined aren and in
ordinates  the number of areas with  the
same number of grains.  These resulls refer
o groups of animals infected and witnesses

in cach experience.
DISCUSSION

The Graphs 1 to V1 show that the fre-
quency of areas conlaining the same num-
ber of silver grains is nol sienificantly dif-
ferent in the nerve cells of infected  and
wilniesses animals in cxperience number ane
18" davy. In  experience  number
(14" day) there is a elear lendeney in the
infected group o a lowering in the number
of arcas  with eleven  zrains
though the highest frequency of areas con-
taining the =ame noumber of grains i= the
same in infected  and  control  groups,  In
experience number three (19 day) it i
manifest  the

Lwer

more Than

_Eﬂ'llh‘r Erl"lll.ll‘l'lr'\' "f area:=

containing  a  lower number of grains in
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infected animal with reference 1o those of
the control sroup.

O the  other our show
orealer  concentration of parasites in o ani-
mals killed on the 19" day of the infection
texp. no. 31 than in thoze killed on the
g and 14" (exp. noe 1 and 2 respecti-
velv). Thus there is an relation-
ship between the degree of tisular parasi-
tism and the rate of incorporation of the
leucine H* in the eytoplasm ol the Pur-
kinje's cells,

Another fact 10 e non
existence ol lvmpho-plasmocitic  infiltration
near Lhe studied eells. There are some pa-
pers published in which the Authors work-
inr with other organs — heart. intestines and
peripheral nervous system emphasize the
importance of the inflammatory  process in
the mechanism  of the cell  lesion.
though they do nol specily exactly how this
happens “ *% 21 In the cerebellum  only
sparse glial granulomas were found in peri-
vaseular sitvation as it is already described
by others ™. Thus the Tunctional distur-
bance found in the neurons cannot be relat-
edd to this “inflammatory mechanism™,

side re=nll=

INVErse

slressed iz the

neEryee

To the parasitism of the nerve cell itsell
— claimed by some people as the lact res-
ponsible  Tor  the wewropal  destraction  in
Chagas’ disease — any role can be given ia
the nerve eell disfupnction observed in this
work. becanse thiz direcl parasitism was nol
found even in animals with a high concen-
tration of parasites in the cerchellum. With
respect lo the parasitism of the nerve cell
we would like to emphasize the close anato-
mic relation of the perve cells and the zlia
which  envelop  them  almost  completely.
making it difficult to state. il you have thick
sections, that the parasites are in the nerve
cell and not in the glia.

The sudden appearence of the merve cell
dislunction during the acute phase of the
experimental infection by the T, eruzi
showed in this paper by the lowering in
the rate of protein synthesis in Purkinje's
eells, proportional 1o the local tissular para-
gitizm and without inflammatory infiltration
and parazitism of the nerve cell itself sog-
opzls a= an explanation lo il: 11 a neeve
cell  Tesion determined by kind of
substance liberated by the parasite but =il

=00
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Fig. 3 — These graphs show that at the 8th day, ‘when it was very low the local

parasitism in the cerebellum, there is not a significant difference between control

and infected groups of animals with reference to the rate of the labelled amino-
acid incorporation.
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Fig. 4 — Here it can be seen that the highest frequency of areas contains the

same number of grains in the control and infected groups but in the infected

group there is a tendency for the disappearance of the areas with more than
eleven grains. Here the parasitism in the cerebellum was still low.
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Fig. 3 — At the 19th 'when it was the highest the cerebellar parasitism. It is
clear the great lowering in the aminoacid incorporation in the infected group
with reference to the control one.
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not demonstrated and 2) a lesion of the
parasitized glial cell reflecting in the neuron
assisted by this glia, considering that “the
neuron and its glia represent a biochemical
and functional unit” as it was well demon-
strated by HypEN °.

At last it can be stated that in the acute
phase of the experimental infection by the
T. cruzi, in the rat, there is a metabolic
disfunction of the nerve cell represented in
this work by a reduction in the rate of
protein synthesis in the areas sampled, in
the cytoplasm of Purkinje’s cells of the ce-
rebellum and this disfunction is concomitant
with the raising of the local parasitism of
glial cells and occurs in the absence of in-
flammatory infiltration and of direct para-
sitism of the nerve cell itself.

RESUMO

Estudo autorradiogrifico da sintese de

proteinas nas células de Purkinje do

cerebelo na fase agudae da tripanoso-
miase cruzi experimenial

O Autor estudou a taxa de sintese protéi-
ca nas células de Purkinje do cerebelo pela
técnica radioautografica em épocas evoluti-
vas diferentes, na fase aguda da infestagio
experimental pelo T. cruzi em ratos, Foi
utilizada a leucina H® como precursor de
proteinas e os resultados obtidos evidencia-
ram uma nitida diminuigdo na taxa da sin-
tese protéica no citoplasma daquelas célu-
las — que foi proporcional ao grau do pa-
rasitismo local do tecido e ocorreu na au-
séncia de infiltrado inflamatério e de para-
sitismo — direto da célula nervosa.

O Autor sugere que éste distirbio tenha
ocorrido por parasitismo da glia, refletindo
secundariamente sbébre o metabolismo dos
neurdnios por ela assistidos.
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