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NERVE CELL DEPOPULATION IN CHRONIC CHAGAS’ DISEASE. A
QUANTITATIVE STUDY IN THE CEREBELLUM

Hugo J. Silviano BraNDAo (1) and Ronaldo ZuLiaN (2)

SUMMARY

A Purkinje cell counting was done in cerebellar samples taken from adult

chagasic and non-chagasic individuals.

This quantitative study revealed -a mneu-

ronal depopulation in 52 per cent of the chagasic cases studied. The numerical
Purkinje cell reduction presents a wide range of variation from slight to sever

cell destruction.

INTRODUCTION

The “nervous form” of the American try-
panosomiasis was described by Chagas him-
selfs: 7, who stressed the fact that the di-
sease may be responsible for the greatest
number of organic affections of the central
nervous system in man. At that time and
further investigations confirmed the central
nervous system involvement in this disease
22, 23,25 A “chronic nervous form”, ho-
werer, is denied by most of the Authors
today, and except for some few papers in
the literature pointing out its existence® 7 18,
and some experimental studies, nothing was
done since Chagas.

A depopulation of ganglion cells of the pe-
ripheral autonomic nervous system can be
found in chagasic patients® ® %1% 18, 14,19,
This has also been observed in experimen-
tally infected animals® *° and in natu-
rally infected dogs and cats*®. A siriking
relation between tissular parasitism and ner-
ve cell lesions was experimentally observed
in the acute phase of the disease®, and this
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neuronal damage was shown to exist even
before any others changes could be demons-
trated.

Spinal cord involvement with neuronal des-
truction was observed in chagasic rats in the
chronic®?, and in the acute phase®, of the
disease. A severe depopulation of Purkinje
cells was shown during the acute phase in
the mouse®®.

It can be concluded that many evidences
point out that Chagas’ disease affects essen-
tially the nervous system both central and
peripheral. So, the chance for the nerve
cell destruction in the human chephalic-me-
dullar axis, in chronic Chagas’ disease, is
prone to be proved. The present investiga-
tion intends to check this hypothesis through
a quantitative study on the Purkinje cells of
human individuals with chronic Chagas’ di-
sease. The choice for the Purkinje cells co-
mes from its regular distribution making such
a counting easier.

and by the “Co-

misséio Especial de Combate a Moléstia de Chagas” (Secretaria de Estado e Saude Ptblica,

Sdo Paulo, Brasil)

From the Department of Pathology (Prof. ¥. Koberle), Ribeirdo Préto, Faculdade de Medicina,

Sao Paulo, Brasil.

(1) Assistent Professor
(2) Academic Monitor

281



BRANDAO, H. J. S. & ZULIAN, R. — Nerve cell depopulatioh in chronic Chagas’ disease. A quan-
titative study in the cerebellum. Rev. Inst. Med. trop. 8do Paulo 8:281-286, 1966.

MATERIAL AND METHOD

Forty human cerebellums of adults of both
sexes were used in this study, fifteen non-cha-
gasic (control group), and twenty-five cha-
gasics. In this first group twenty-four were
from patients in the chronic phase and one in
the acute phase (case 5). The control group
consisted of cerebellums of patients who had
not shown Chagas’ disease manifestation, both
clinically or morphologically at post-mortem
examination, and who had negative MacHa-
po & GUERREIRO reaction when alive and after
death. Table I shows this group with the
respective data. The chagasic group is pre-
sented in Table II which shows besides age
and sex, the titers of the MacHADO & GUER-
REIRO reaction and the main Chagas’ disease
manifestations; not all the chagasic cases dis-
played organic changes of the disease (ca-
ses 4, 12 and 24). The brain was removed
and preserved “in totum” in a 10 per cent
formalin solution for at least 24 hours. After-
wards the cerebellum was cut, both he-
mispheres samples being taken, including the
superior and the inferior semilunaris lobes.
After paraffin embedding one 7-micra-thick
section was taken from each sample and

H. and S. stained.

The Purkinje cells were counted in con-
secutive microscopic fields through the
straight segments of the intermediate layer,
excluding the curvatures. The cellular quan-
titative study was done in two parts, In
the first, the Purkinje cells of 21 chagasic
and 11 non-chagasic cerebellums were coun-
ted using 80 X magnification which corres-
ponds to a microscopic field diameter mea-
suring 1,470 micra; one hundred fields were
examined from each hemisphere in this se-
ries that corresponds to a linear extention of
147 millimeters in each side. In the second
part of the counting, the eight remainding
cases (four chagasic and four controls) were
counted using 160 X magnification which
corresponds to a microscopic field of 735
micra diameter, also counting the cells of
one hundred consecutive fields which cor-
responds to a linear extention of 73.5 milli-
meters. The final results in each case were
taken in cell number per linear millimeter.
The counting was performed by the two Au-
thors who ignored the case identification (if
chagasic or not) at the moment of the coun-
ting.

TABLE I

Control Group

Cases Autopsy Age (y) Sex Diagnosis
1 A-163/64 66 d‘ Diabetes mellitus. Pulmonary embolism
2 A-315/64 30 Cg‘ Neurocysticercosis
3 A-196/64 63 d‘ Leukemia. Encephalic arteriosclerosis
4 A-338/64 24 Q Bronchopneumonia,
5 A-168/64 27 C;‘ Rheumatic heart disease
6 A-108/64 38 d‘ Adrenal hemorrhage. Essential hypertension
7 A-159/64 63 3 Carcinoma of the gall bladder. Arteriosclerosis
8 A-116/64 57 g Amebiasis. Peritonitis
9 A-105/64 32 d‘ Acute pulmonary edema. Arterial hypertension
10 A-189/64 67 d‘ Bronchopneumonia. Arteriosclerosis
11 A-117/63 30 Q Neurocysticercosis
12 A-223/64 34 Q Tracheoesophageal fistula. Bronchopneumonia
13 A-186/64 38 3 Acute pulmonary edema. Arterial hypertension
14 A-216/64 24 a Typhoid fever. Peritonitis
15 A-160/64 23 Cg‘ Ancylostomiasis. Anemia
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TABLE II

Chagasic Group

Cases Autopsy Age (y) Sex MG Diagnosis
1 4-156/64 66 g 2.8 Chagasic cardiopathy. Megacolon.
Megaesophagus
2 A-328/63 34 3 2.3 Chagasic cardiopathy
3 A-212/64 50 a 2.6 Chagasic cardiopathy
4 A-204/64 60 8 2.0 Bronchopneumonia *
5 A-330/64 40 Q 2.3 |Chagas’ disease (acute fase)
6 A-308/64 58 a8 3.0 Chagas’ disease. Megacolon
7 A-483/64 42 g 3.0 Chagasic cardiopathy
8 A-233/63 31 d 2.8 Chagasic cardiopathy
9 A-274/63 53 Q 3.0 Chagasic cardiopathy
10 A-301/64 52 g 2.1 | Chagasic cardiopathy. Megacolon
11 A-261/63 35 J 2.3 Chagasic cardiopathy
12 A-495/63 33 i 1.9 Hodgkin disease *
13 A-188/63 48 g 2.6 Chagasic cardiopathy
14 A-359/63 37 Q 3.0 Chagasic cardiopathy
15 A-236/63 47 Q 2.6 | Chagasic cardiopathy
16 A-346/63 51 3 25 | Chagasic cardiopathy
17 A-217/64 58 o 2.3 |Chagasic cardiopathy. Megaesophagus
18 A-104/64 ) 60 o) 2.6 |Chagas’ disease, Megacolon
19 A-227/64 42 o 2.6 |Chagas’ disease, Megacolon
20 A-157/64 34 (;\ 3.0 |Chagasic cardiopathy
21 A-319/64 24 9 3.0 Chagasic cardiopathy. Cirrhosis
22 A- 41/64 40 (P 2.6 Chagasic cardiopathy
23 A-218/64 52 g 3.0 |Chagasic cardiopathy., Megaesophagus
24 A-551/63 19 Q 1.9 |Lymphosarcoma *
25 A-472/64 33 Q 2.8 Chagasic cardiopathy
* Cases without morphologic evidences of Chagas’ disease
RESULTS per microscopic 80 X magnification field.

About 50,400 Purkinje cells were counted
in this work. Table III shows the resulis
of the non-chagasic group. It can be seen
that in all but one case of this group the
righ recebellar hemisphere showed nume-
rically more Purkinje cells than the
left one. The difference between the
right and the left means was submited to
the “t* significance test of Student and no-
ted to be statiscally significant (P < 0:.01);
in this group the mean value (the mean of
the whole group) was found to be 5.75 Pur-
kinje cells per millimeter with a standard
deviation (s) of 0.41 which gives the range
limits of 6.61 and 4.89 cells (X =+ 2.1 s,
considering 14 degrées of freedom and 5 per
cent the critical level). An average of 8.48
cells with range of 0 to 20 cells were found

The chagasic group (Table IV) presents a
general mean of 4.63 Purkinje cells per milli-
meter and Fig. 2 stresses the difference bet-
ween the cell population in the two groups,
showing a cellular depopulation in the cha-
gasic one (the “t” test of Student for dife-
rence between means revealed P < 0.02, i.e.,
statiscally significant). Thirteen chagasic ca-
ses (52 per cent) presented the mean below
the inferior limit of the conirol range. In
the chagasic group no difference was noted
between the right and the left means. Some
chagasic cases showed a severe depopulation
which was found to be variable; not all cases
showed depopulation. In one case (case 1)
an extreme depopulation was verified and a
diffuse cortical atrophy of the molecular and
granular layers without glial reaction.
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HUMAN CEREBELLUM

PURKINJE CELLS PER MILLIMETER
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Fig. 1 — This graph shows the difference between the Purkinje cell population in the
non-chagasic and chagasic groups. It can be noted cellular depopulation in thirteen
chagasic cases (52%), the means of which are below the inferior control range limit.

DISCUSSION tion by neurocysticercosis. However, through
] ) the quantitative analysis used, the Purkinje
The control group used in this work does

not constitute a uniform sample considering TABLE IV
sex, age, and specially the pathological chan- Purkini i L
ges found in these brains, which can be con- ur mJ%hzzassmpgmﬁqgghmeter
sidered implicated with neuronal damage, '
such as arteriosclerosis, cerebellar leukemic ca Aut Ri ht’ L
. N . . . Ses
infiltration, severe and longstanding anemia, utopsy & I eft | Mean
hypertensive disease, and cerebral hyperten-
1 A-156/64 017 | 014 | 015
N 2 A-328/63 302 | 3221 312
TABLE III 3 A-212/64 365 | 359 | 3.62
4 A-204/64 359 | 370 | 364
Purkinje cells per millimeter 5 A-330/64 4,38 3.13 3.75
Control Group 6 A-308/64 3.93 3.71 3.82
7 A-483/64 398 | 395 | 3.96
. 8 A-233/63 4.08 1 .
Cases Autopsy Right | Left | Mean 9 A-274523 4.20 j 52 : 91,2
pE 10 A-301/64 465 | 4.62 4.63
11 A-261/63 5.00 | 428 { 4.64
1 A-1$3/64 g-ig g-ig g-ig 12 A-495/63 489 | 469 | 479
2 A-392/64 2us | nae | o7 13 A-188/63 507 | 465 | 4.86
3 A-§38/g4 2os | oas | oag 14 A-359/63 480 | 5.00 | 4.90
4 ::-168/64 280 | 521 | ma0 15 A-236/63 496 | 509 | 5.02
5 - 08/ 4 2o el e 16 A-346/63 523 | 514 | 5.18
6 A~159/64 5-6‘75 Sl 17 A-217/64 552 | 495 | 523
7 A-116/g4 A Bl B 18 A-104/64 518 | 555 | 5.36
8 A-lo /64 ogs | oo | oo 19 A-227/64 543 | 537 | 540
9 A-105/64 - g - 20 A-157/64 555 | 537 | 5.46
10 A-189/64 597 | 563 | 580 21 A-319/64 - | 551 | 568 | 559
11 A-117/64 6.01 | 584 592 22 A- 41/64 550 | 582 | 566
12 A-223/64 628 | 568 | 598 23 A-218/64 6.04 | 531 | 567
18 A-186/64 641 582 6.11 24 A-551/63 591 | 619 | 6.05
14 A-216/64 654 | 6.23 | 6.38 2 A-472/64 6.47 | 6.36 | 6.41
15 A-160/64 720 | 595 | 657 ’ : :
MEAN 8.02 | 5.49 | 5.75 MEAN 462 | 456 | 461
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cell population showed in this group mean
values quite constant regardlees of the pa-
thological changes pointed out, making this
sample uniform to the point of being an
actual control group for the planned inves-
tigation. The method used, through defi-
cient in demonstrating small populational dif-
ferences, which certainly occur in the non-
chagasic group, proves to be adequate for
demonstraling the statiscally significant diffe-
rence between the population means of the
two groups, pointing out the depopulation of
Purkinje cells in the chagasic group. Figure
1 shows thirteen chagasic cases (52 per cent)
the means of which are below the inferior
control range limit, but almost all theses
cases exhibit only a slight cellular depopu-
lation.

Nerve cells lesions and destruction were
shown in the acute phase of Chagas’ di-
sease® 7 22, The tissue parasitism may be
-heavy in this phase, becoming mild in the
subsequent ones. Parasites
extremely difficult to find in the chronic
phase.  According to KOBERLE'?, the fate
of the chagasic patient, as concerned to fur-
ther manifestations of the disease, is decided
during the acute phase because it is in this
phase that occurs the major destruction of
nerve cells. This postulate was confirmed
by ArcinTarAa' who found the greatest car-
diac ganglion cells depopulation in chagasic
rats in the acute phase as compared to chronic
one. JARDIM® showed a severe Purkinje cells
depopulation in the acute phase in the mice
experimentally, infected with Trypanosoma
cruzi. Therefore the believe that the Pur-
kinje cells depopulation found in the present
investigation could be explained by the ner-
ve cell destruction that occured in the acute
phase of the disease. Thus nerve cell de-
population is a “reliquat” of the acute phase
of the Chagas’ disease. Other parts of the
central nervous system might be affected in
the same way.

RESUMO

Reducdo do nimero de células nervosas, na
doenca de Chagas cronica. Estudo quaniita-
tivo realizado no cerebelo

Foram praticadas contagens de células de
Purkinje em amostras padronizadas de cere-
belos de individuos nio chagasicos e chagi-

in tissues are

sicos. Observou-se reduciio numérica celu-
lar em 529 dos casos chagisicos. FEsta de-
privagdo neuronal mostrou grande variacgdo
quantitativa de caso para caso, sendo geral-
mente pouco acentuada, havendo casos com
grande redugéo.
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