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HISTORICAL NOTES

Professor Angelo Machado: career, scientific
contributions, and the iconic neuroanatomy book

Professor Angelo Machado: carreira, contribuicdes cientificas e o iconico livro de
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ABSTRACT

Professor Angelo Barbosa Monteiro Machado (May 22, 1934 to April 8, 2020) was one of the most outstanding and respected professors in the
Brazilian history. He worked broadly as a professor, neuroscientist, writer, dramaturgist, neurobiologist, and entomologist. The publication of
the neuroanatomy book is pioneer, revolutionary, and iconic in the history of academic medical education in Brazil. In the literature field, he
also wrote many books in which he adapted scientific knowledge to children. In this article, the authors approach the academic life of Professor
Angelo Machado and the steps that culminated in the most renowned Brazilian textbook of neuroanatomy: Neuroanatomia Funcional.
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RESUMO

0 professor Angelo Barbosa Monteiro Machado (22/05/1934-06/04/2020) foi um dos mais destacados e respeitados professores da
histéria do Brasil. Ele trabalhou amplamente como professor, neurocientista, escritor,dramaturgo e entomologista. A publicacao do livro de
neuroanatomia é pioneira, revolucionaria e iconica na historia da educacao médica académica no Brasil. No campo da literatura, também
escreveu diversos livros nos quais adaptou o conhecimento cientifico para as criancas. Neste artigo, os autores abordam a vida académica
do professor Angelo Machado e as etapas que culminaram no mais conceituado livro brasileiro de neuroanatomia: Neuroanatomia Funcional.
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INTRODUCTION

beloved work'. His academic life can be divided into two peri-
ods: the first as professor and neuroscientist, which resulted

Angelo Barbosa Monteiro Machado was born on May 22,
1934 in Belo Horizonte, Minas Gerais, Brazil'. Since child-
hood, Angelo Machado demonstrated all the characteris-
tics of a born scientist. His curiosity and greed for knowledge
drew the attention of his family, who set up a laboratory for
him in the backyard of their house equipped with a micro-
scope, aquarium, dissection material, and all the books he
wanted to buy (personal communication). He graduated
in Medicine at the Universidade Federal de Minas Gerais
(UFMG) in 1958, for which he later dedicated 67 years of

in his masterpiece, the book Neuroanatomia Funcional®®,
and the second as the professor of entomology at the same
institution. He was married to Concei¢édo Ribeiro da Silva
Machado (1936-2007) — his “major scientific discovery” as
he stated, with whom he shared not only a life of love and
partnership but also an academic life, which resulted in the
creation of the Neurobiology Laboratory at the UFMG"**.
Professor Machado was one of the most respected profes-
sors in the history of Brazil, and whose expertise spanned a
substantial number of subject areas. He died on April 6, 2020.
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Several Brazilian associations, such as the Brazilian Academy
of Neurology (ABN), the Brazilian Society for the Progress of
the Science, the Federal Council of Biology, and the Brazilian
Society of Pediatric Neurosurgery, among others, mourned
the death of the polymath of the contemporary era.

CAREER

During high school, Professor Machado had done an
internship at the Osvaldo Cruz Foundation, between 1951
and 1956, with the pathologist Lobato Paraense, with whom
he also worked later during the medical course. He con-
siders that he started his career as a scientist at that insti-
tute. He had also been working as a trainee in the Anatomy
Department of School of Medicine at UFMG. Although he had
been graduated in Medicine at UFMG in 1958, he had never
practiced as a physician®. He immediately started his lectures
at the Anatomy Department, exerting good influence over
medical students and becoming renowned for his remark-
able didactic skills and his iconoclastic and sarcastic sense of
humor?®®. In some of his jokes, when he was asked why he was
interested in the pineal gland, he used to answer “my profes-
sor of Anatomy thought some weird field I should research
for: the pineal gland of the armadillo. So, I did, then I discov-
ered that the armadillo doesn't have pineal gland.” He chose
the neuroscientific field by noticing that it has been a poten-
tial area for research (Figure 1A); he transformed a neglected
subject into a new and independent discipline at UFMG,

Figure 1. Professor Angelo Machado. (A) Researching in the
Anatomy Department of the School of Medicine, Universidade
Federal de Minas Gerais, Brazil, in 1957. (B) Receiving the
prestigious ‘Uabuti Literature Award” in 1993. (C) Some of the
books in Angelo Machado’s library, which were used to prepare
his classes (from left to right: Ramony Cajal S., Histologie

du systéme nerveux de lhomme & des vertébrés; Testut L.

and Latarjet A., Traité d’anatomie humaine; Handbuch der
mikroskopischen Anatomie des Menschen.
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with great repercussion in its teaching (personal communi-
cation). His main contribution to the neurobiological field
had been the formation of norepinephrine containing synap-
tic vesicles by this time®. In 1963, he defended his Ph.D. thesis
in Anatomy at the UFMG, and, 4 years later, his postdoctor-
ate at the Northwestern University, Chicago (where he lived
for 2.5 years)®. There, he and his wife learned histochemical
techniques for identifying catecholaminergic pathways and
neurons and electron microscopy techniques, which later
culminated in the creation of the UFMG electron microscopy
laboratory and made them pioneers in the study of catechol-
aminergic pathways with several contributions to the study
of the autonomic nervous system. He had taught as a profes-
sor of neuroanatomy for almost 30 years before he retired and
went a public contest becoming professor of the zoologist
department, and then becoming professor of entomology at
the same institution, a position in which he worked for more
than 20 years, including as an emeritus professor after 20057

He worked broadly as a professor, neuroscientist, writer,
dramaturgist, and entomologist but was never enchanted
by bureaucratic positions®. In the neurobiology field, not
only he was crucial for the knowledge regarding the involve-
ment of the autonomous nervous system in animal mod-
els of Chagas disease, but also his time working as a pro-
fessor of neuroanatomy was pivotal in the development of
the book Neuroanatomia Funcional, launched in 1974, now-
adays in its 3rd edition (2014)*¢. During his academic career,
he substantially dedicated himself to the taxonomy of drag-
onflies’, the popularization of science, children’s education,
and nature conservation®.

BOOKS

Despite being less prominent than his wife in terms of
neuroscientific curriculum, Professor Angelo Machado was
more embracing. His work as a professor of neuroanatomy
associated with his great didactic and language skills was a
landmark in the history of this field in Brazil. His students
started collecting the knowledge that has been transmitted in
his classes® Soon, this material was gathered by the professor
(Figure 2A), and he was strongly encouraged by his wife and
friends to publish the first nationally published book about
neuroanatomy®. Once the national book about the field was
lacking, before starting as a professor, he moved away to the
family farm to study English, French, and German books, pre-
paring the entire content of his classes (personal communi-
cation — Figure 1B). He found slides too monotonous, and
that is why he preferred to create his drawings on large pan-
els to illustrate his lessons. His masterpiece is in charge of
many medical students having chosen neurology or neuro-
surgery as a specialty to follow after graduating. The book is a
practical guide for the anatomy course, with in-depth knowl-
edge regarding structure, function, and anatomoclinical



Figure 2. The handouts for the neuroanatomy course, which were later transformed into the book (A). Neuroanatomia Funcional,
the pioneer and the standard reference book in National Medical Education for Neuroanatomy courses in several universities in
Brazil:in its 1st edition, published in 1974 (B); 2nd edition, 2004 (C); and 3rd edition, 2015 (D); and some original drawings for the
book, made by Val Moro, a designer from the Universidade Federal de Minas Gerais department (E).

correlations. It was first launched in 1974 (Figure 2B) and
is still considered the standard reference for neuroanatomy
courses in several universities in Brazil®. With the advances
in the neurological field, mainly in the neuroimaging field,
the 2nd edition was launched in 2004 (Figure 2C)". In 2014,
an entirely updated edition was published (Figure 2D), coau-
thored by his daughter Lucia Machado Haertel, child neu-
rologist, who was responsible for enriching the anatomical
and clinical aspects of the book, making the study even more
attractive, by correlating the morphofunctional aspects with
the clinical practice'. Since the beginning, the designer Val
Moro from the UFMG department was in charge of the illus-
trations (Figure 2E — original drawings)®. In 2021, the 4th edi-
tion of the book is expected, with improvements mainly in
the anatomoclinical correlations (personal communication).

In 1987, he started a new field of knowledge: writing
books in which he adapted scientific knowledge to chil-
dren'. He wrote 37 books for them and other 3 romances®.
He was also a dramaturgist, with 6 plays for children and
2 comedies’. He received many National or State awards as
follows: (1) the Jabuti award (Figure 1C), the most famous
and important award of Brazilian literature, in 1993, for the
book “O velho da montanha, uma aventura amazonica;”
(2) the SESC-SATED award of the best childrens play in

1996, for the play “O casamento da ararinha azul, which
was also adapted as a short film; (3) and the highest gross-
ing in 2001, for the comedy play “Como sobreviver em festas
com buffet escasso™. In 2017, he was awarded with the title
of Emeritus researcher of the National Council of Scientific
and Technological Development (CNPq), which is among
150 others awards and tributes, including the commenda-
tion of scientific merit and the Gram Cross of scientific merit
delivered by the President of the Republic®.

The last book written by Prof. Machado was “Cristévéo e
os grandes descobrimentos” in 2019%. Before his death, Prof.
Angelo Machado has been writing “Tratado de Guerra,” a comic
book for adults, concluded but unpublished, which will be done
by his offsprings’. Two things are certain as follows: his conser-
vationism, environmentalism, and education will remain in our
memories, and his book, Neuroanatomia Funcional, will con-
tinue encouraging and inspiring many medical students.
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