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HISTORICAL NOTE

“Estrutura da Celula Nervoza”, by Bruno Lobo
and Gaspar Vianna (1908): a pioneering work
on Brazilian Neuroscience
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ABSTRACT
Currently, the scientific production in Neuroscience in Brazil is very rich, but, historically, it has been scarce at first. The aim of this study
is to present the work “Estrutura da Celula Nervoza”, by Bruno Lobo and Gaspar Vianna (1908), as a pioneering work for Brazilian science.
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RESUMO

Atualmente, a Neurociéncia brasileira demonstra uma pujante producao cientifica, porém os relatos das primeiras publicacdes histéricas
dessa area do conhecimento no Brasil sao escassos. O objetivo deste estudo é apresentar a obra “Estrutura da Celula Nervoza”, de Bruno
Lobo e Gaspar Vianna (1908), como uma obra pioneira para a ciéncia brasileira.

Palavras-chave: Neurociéncias; Brasil; Historia.

INTRODUCTION

In late 19" century and early 20™ century, there were
advances in histological techniques for the study of
the nervous system. In Europe, many works on histol-
ogy and organization of the nervous system were pub-
lished, and the monumental work by Santiago Ramon y
Cajal, published between 1899 to 1904, is a milestone.
In parallel, a 154-page morphological study on the ner-
vous tissue was published in Rio de Janeiro (1908) by the
two young physicians born in Pard, Bruno Lobo (1884-
1945) (Figure 1A), director of the Anatomopathological

Laboratory of HOSpiCiO Nacional de Alienados (and future Figure 1. T/he authors of “Estrutura da Celula Nervoza” m 908)
(A) Bruno Alvares da Silva Lobo (1884-1945), former director

) of the Brazilian National Museum, between 1915 and 19283. (B)
1915 and 1923), and Gaspar Vianna (1885-1914) Gaspar de Oliveira Vianna (1885-1914) at Instituto Osvaldo Cruz.

(Figure 1B), his laboratory assistant (who would be known
afterwards as one of the greatest figures in Medicine and ~ (1873-1933) and Eduardo Chapot Prevost (1864-1907).
Science in Brazil due to his contributions to the treatment of =~ Their objective was to enlighten about the structure of ner-

director of the Brazilian National Museum between

leishmaniasisand Chagas’disease)**. Bothweredirectlyinflu-  vous system elements, and the text was focused in present-
enced by the works of renowned physicians Juliano Moreira  ingstate of the art description of the structure of the nervous
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system in Portuguese. Here, we aim to discuss the relevance
of the work “Estrutura da Celula Nervoza™ (Structure of the
nervous cell) (Figure 2) for Neuroscience in Brazil.

The book was divided in an introduction and five sec-
tions: origin and development, generalities, cell body, pro-
toplasmic extensions, and axons and their sheats (“Orjjem
“Corpo
“Prolongamentos Protoplasmdticos” and “Cilindro-eixo e seus
envolucros”). It is richly illustrated, with original microphoto-
graphs and schematic images from other authors. Many sci-
entists who published their research on nervous tissue are
quoted, but Bruno Lobo and Gaspar Vianna do not list the
references cited at the end of the book or the years the scien-

e Desenvolvimento”, “Generalidades”, Celular”,

tists cited published their investigations. We describe below
the sections of the book.

At the beginning of 20" century, there was a heated debate
about the nature of the nervous tissue, whether it would be
a single large network (reticular theory) or composed of sev-
eral cells communicating with each other (neuron doctrine).
Iconic authors such as Joseph von Gerlach, Camillo Golgi and
Franz Nissl defended the reticular theory, and their positions
were criticized by Lobo and Vianna, which were in favor of
the neuron doctrine proposed by Cajal®. Regarding the pos-
sible mechanism of communication between nervous cells,
Lobo and Vianna admit the existence of thin anastomoses
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Figure 2. Front page of “Estrutura da Celula Nervoza” (1908),

reproduced from Opera Omnia de Gaspar Vianna, 1962.
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(“delgadas anastomozes™) to better establish relations and
facilitate their function, which is close to the functional con-
cept of synapse by Sherrington®.

ORIGIN AND DEVELOPMENT

Through the description of neuroblasts in the nervous
system of animals, the authors argued that these were precur-
sors of nerve cells in adult animals, reinforcing their support
on the neuron doctrine. They discussed the development of
the nerve cell processes such as the protoplasmic extensions
(dendrites) and the axon (“cilindro-eixo”). They also com-
mented on the origin of the distal end of the axon: if it origi-
nated from a local neuroblast or from an emigrated neuro-
blast and differentiated in a Schwann cell.

GENERALITIES

In this session, the authors commented on the morpho-
logical classification of the nerve cells as proposed by Cajal.
They pointed out the great variability of dimensions and
shapes of the cell body and its extensions in comparison to
other cell types of the organism.

CELL BODY

This is the main session of the book. Even being a morpho-
logical study, Lobo and Vianna tried to suggest the function
of some organelles. For example, the authors speculated that
the “microzoma’ (actually, mitochondria, not rough endoplas-
mic reticulum) of nerve cells would have no important func-
tion in cell biology, with a rather secondary function with
minor importance (or, in their words, “de fungdo secundaria e
de somenos importancia’). They also address the “granulagées
de Nissl" (known as Nissl substance and corresponding to the
rough endoplasmic reticulum at the electron microscopy) as
a differentiation of the protoplasm, with functions related to
the functional and nutritious energy of the element (“enerjia
Sfuncional e nutritiva do elemento”). Currently, we know that the
rough endoplasmic reticulum is essential for protein synthe-
sis. The authors correctly described the presence of a natural
brown pigmentation in some nuclei of the brainstem, includ-
ing the substantia nigra, and correctly suggested it was mela-
nin, which gradually increases until the individual's complete
development. Also, they commented on the recent and excit-
ing discovery of neurofibrils, whose proposed function was to
transmit the nervous influx (“transmitir o influxo nervozo™), and
how pathological states (such as intoxications and infections)
could alter the structure of neurofibrils. It is known, nowadays,
that the neurofibrils are actually aggregates of microtubules
and neurofilaments responsible for axonal transport.



PROTOPLASMIC EXTENSIONS

Dendrites were confirmed as extensions of the protoplasm
by the authors. They commented on small extensions originated
from dendrites, called by various names at the time, including
the term “spine” (“espinho”), without a known function.

AXONS AND THEIR SHEATHS

Lobo and Viannareviewed the current conceptions about
the axon and the double lipid-protein nature of myelin pro-
tein, including a specialized structure called “estrangulamento
anular de Ranvier” (currently known as node of Ranvier), and
suggested a physical contact between myelin borders. About
Schwann cells, the authors agreed with Ranvier’s opinion
that the Schwann cell produces myelin, disagreeing with
Kolliker and Cajal, who stated that it originated from the
axon. They also argued that, in the central nervous system,
due to the absence of the Schwann cell, myelin may have a
different origin from the myelinated fiber of the peripheral
nervous system. At that time, Cajal admitted the existence of
Schwann cells in the central nervous system, claiming that
they were very delicate, requiring the use of elective staining
methods and high magnification to identify them under the
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microscope. It was only later on, between 1919 and 1921, that
the Spaniard neuroscientist Pio del Rio Hortega (1882-1945)
discovered the oligodendrocyte, responsible for the synthesis
of myelin in the central nervous system.

Unfortunately, the pioneering initiative of Bruno Lobo
and Gaspar Vianna to publish a work with the most mod-
ern discoveries about the morphology of the nervous system
in Portuguese and in books or booklets with low circulation
went unnoticed by the national and international scien-
tific community. Furthermore, they were young research-
ers (both were younger than 30 years old) from a country
without tradition in neurological research. At the best of our
knowledge, there were no similar works in Brazil before 1908.
After 1908, “Estrutura da Celula Nervoza” was inserted in a
collection published in 1962, comprising all scientific works
by Vianna’, being the main source for consulting the original
full document nowadays®. We hope the work and life of Lobo
and Vianna can be an inspiration for modern generations of
medical scientists.
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