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SEARCH STRATEGY FOR THE HISTORICAL NOTE

We performed a systematized search on October 17, 2020 
with the term “Juliano Moreira” in PubMed, which resulted in 
3 articles, although only one of them had been fully reviewed. 
The same search was performed in LILACS with 76 retrieved 
results; several of these were used to write this review. 
Additionally, we searched on Google Scholar, performed a 
manual search in citation references, lists of reviewed articles, 
and reviewed books, and theses on Moreira’s life. The major-
ity of the references used in our note and Supplementary 
file are secondary sources except for his major works in 
Neurology in which the primary sources were reviewed and 
mentioned in detail. 

JULIANO MOREIRA’S CONTRIBUTION TO THE FIELD 
OF NEUROLOGY

Contribution to the field of Neurology whilst in 
Bahia

Juliano Moreira first demonstrated his inclination 
towards the field of Neuropsychiatry in his doctoral thesis1. 
In his inaugural work, Moreira identified a gap in the study 
of syphilis related to the causes that made the disease malig-
nant and early in most of the cases found in the literature and 
observed during his education. On the etiological agent of 
syphilis, namely “syphilis-microbe” (which would only be dis-
covered 14 years later), he analyzed works by great scientists 
of the microbial revolution such as Pasteur, Neisser, Koch and 
Klebs, prioritizing the qualitative aspects of the presumed 
agent and highlighting its relationship with the host2. Moreira 
refuted the widespread notion at that time that syphilis was 
more prone to transmission and malignancy in the tropics 
due to climate and racial factors3. 

Moreira also contributed to the Neurological field with 
his writings and role at Gazeta Médica da Bahia (GMB), one 
of Brazil’s first scientific medical journals. From 1893, he 
published several articles in this journal on syphilis and its 
neurological consequences, among other nervous diseases4. 
Moreira has detailed the role of the pharynx in syphilis by 
describing two patients with syphilis and pharyngeal spasm 
triggered by the ingestion of liquids, leading to a patient’s 
death in one of the cases. He also mentioned similar cases 
of syphilis patients with convulsive and repetitive swallow-
ing movements lasting several minutes described by Jean 
Martin Charcot and Oppenheim5. In 1902, Moreira wrote in 
GMB about myoclonic epilepsy, stressing the familial aspects 

of the condition and reviewing the cases of Unverricht, in 
Estonia (later known as Unverricht-Lundborg disease), and 
others. Moreira wrote about the early onset of the condition, 
describing aspects relating to the neurological examination 
of patients and spells6. In the same year, he wrote about sleep-
ing sickness, commenting on this and other tropical diseases 
not typically found in Brazil. Moreira refuted the reports of 
this disease on black Brazilian workers and detailed the clini-
cal and pathological aspects of the condition, making consid-
erations about its causal agent and its origins in Africa, based 
on studies resulting from a Portuguese mission to “Prince’s 
Island” in São Tomé and Príncipe, and Angola7. Notably, 
Juliano Moreira became editor of GMB in 1896 and editor-in-
chief in 19014.

In 1896, Moreira applied for a substitute lecturer position 
in the Nervous and Mental Illness Department recruitment 
process with a seminal thesis entitled “Arsenic Dyskinesia”, 
in which he described the alterations of arsenic poisoning, 
focusing on its neurological manifestations8. The term dyski-
nesia, which is currently applied to hyperkinetic movement 
disorders (mainly chorea), was adopted by Moreira to refer 
to general motor function alterations. The condition he was 
describing has been mentioned in the medical literature since 
the thirteenth century, but it was more comprehensively 
described in the mid nineteenth century, being named arsenic 
paralysis or paraplegia. Moreira did not agree with that term 
on the grounds that patients could present a much broader 
motor clinical picture than just paralysis. Moreira described 
eight cases of arsenic poisoning, four of them related to a sin-
gle accidental poisoning with arsenic acid and the other four 
by iatrogenic ingestion, three by chronic use of Fowler’s liquor 
(1% potassium arsenite) for a variety of conditions and one 
by chronic use of Boudin’s arsenic granules for tuberculosis 
treatment. It is worth mentioning that the golden age of arse-
nic compounds as therapeutic agents occurred around the 
turn of the twentieth century. With very broad indications, 
these substances were widely prescribed as tonics and for-
tifiers that appeased nebulous conditions9. One of the main 
applications of arsenic compounds in their various formu-
lations was the treatment of syphilis, which is possibly one 
of the reasons why Moreira’s thesis topic was chosen, given 
his experience with the condition and the side effects of its 
treatments. Moreira proceeded to perform a detailed descrip-
tion of the neurological examination of those cases, in which 
there were marked sensory and motor changes and, in some 
cases, cognitive symptoms. He also operated detailed electro-
diagnostic characterization with Faradic and Galvanic explo-
rations. Moreira reviewed ninety other acute and chronic 
cases of arsenic poisoning from the literature. In his review, 
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he commenced by drawing inferences related to the state reg-
ulation of arsenic usage by different countries and suggesting 
that its ease of access by people would have consequences 
for the frequency of poisoning cases. Moreira gave a detailed 
description of the sensory findings of the condition (tactile, 
thermal sensitivity, pain, and visual system), describing trem-
ors and athetoid movements that he attributed as secondary 
to peripheral nerve injuries. Moreira described the pattern of 
distal muscular atrophy and its speed of progression with the 
involvement of proximal muscle groups only later on in the 
progression of the disease. He also documented behavioral 
changes and amnesia associated with the condition. Another 
possible reason for the choice of his thesis topic is that arsenic 
poisoning can lead to neurological, psychiatric and dermato-
logical symptomatology, thus combining his main medical 
fields of interest. Regarding dermatological features of arse-
nic poisoning, Moreira described changes in skin coloration 
pigmentations similar to those seen in Addison’s disease but 
sparing mucous membranes. Additionally, he made consider-
ations about the dermatological lesion aspects in non-white 
individuals, mentioning that these lesions tend to have dif-
ferences of hue proportional to the color of the affected teg-
ument8. In his theses, Moreira proposed a classification for 
arsenic poisoning, parsing the condition into multiple phases 
with defined prognosis and duration of symptoms. After per-
forming a detailed review of the literature on the anatomo-
pathological findings of arsenic poisoning in humans and on 
toxicological experiments in animals, he reported his own 
toxicological animal model experiments in dogs, cats and 
guinea pigs, depicting marked changes at the level of periph-
eral nerves. Possibly, such studies were only feasible consider-
ing his recent experiences as a topographic anatomy preparer 
at the Medical School of Bahia. Moreira concluded his thesis 
establishing considerations about the pathophysiology of the 
condition, stating that peripheral polyneuritis was the major 
neurological presentation, and that muscle findings would be 
secondary to denervation due to peripheral nerves or ante-
rior horn damage by arsenic poisoning. He finishes his work 
discussing the condition diagnosis in light of the limitations 
of toxicological tests at that time and highlighting the role of 
the cutaneous signs for the diagnostic hypothesis8.

Contribution to the field of Neurology whilst in Rio 
de Janeiro

As previously mentioned, some authors have histori-
cally considered that the practice of neurology began in 
Brazil at the NHI, which was directed by Moreira from 1903 
to 19303,10,11. During this period, the hospital underwent a 
series of renovations focused on improving patient care along 
with the creation of new pavilions for disparate conditions, 
including specific areas for children (Bourneville Pavilion) 
and for patients with epilepsy, as well as the Institute of 

Neurosyphilis, later transformed into a psychiatric hospital, 
the Philippe Pinel Institute12. Of note, Bourneville Pavilion-
School is considered the first Brazilian institution that pro-
vided mental health care to infants with intellectual disabil-
ity. It was inaugurated by the pediatrician Fernandes Figueira 
who was also part of the medical staff in a brand new spe-
cialty at NHI during Moreira’s administration13. The Pavilion-
School, offering a gymnasium, courses for co-education of 
boys and girls, appropriate beds and a geometric garden, was 
built to improve the NHI organization and to provide adults 
and children with separate living spaces. The proposal was to 
offer specialized treatment for infants based on Bournevilles’ 
method, aiming to “adjust” these children to social patterns, 
to increase their literacy and to teach them an occupation13,14. 
Besides this, the Observation Pavilion was created in 1893 
and has since remained under the directorship of a profes-
sor of Clinical Psychiatry and Nervous Diseases from the 
Medical School of Rio de Janeiro, and not by the director of 
the Hospice. Antônio Austregésilo was appointed to the NHI 
in 1904 as the person in charge for the Observation Pavilion12. 

In 1905, two years after being appointed as the head of 
NHI, Moreira wrote about reforming assistance to epileptics, 
suggesting the creation of colonies. In this very interesting 
historical text, Moreira argued that assistance to epileptics 
in Brazil, marked  by social exclusion and by the associa-
tion at that time with criminality, could be improved with 
the creation of specific agricultural colonies for epileptics. 
Moreira reviewed international experiences, describing the 
creation and effectiveness of these colonies in Germany. He 
mentioned that in the middle of 1905, the Bielefeld colony 
in Westphalia was home to around 3,000 epileptics, report-
ing full recoveries in one sixth of hospitalized epileptics and 
improvements in another 40%. Moreira explained that pastor 
Boldeschwingh’s positive experiences in the Bielefeld colony 
led to the foundation of other similar institutions; however, 
he regretted that only with the help of religious charity pub-
lic authorities have reached such essential results. Moreira 
reported on similar experiments with colonies for epileptics 
in Switzerland, Russia, Spain and Belgium. He highlighted the 
role of the creation of epileptic colonies in England as a con-
tributing factor in the emergence of associations dealing with 
epilepsy, such as the National Society for the Employment of 
Epileptics founded in 1893 in England and, later, the role of 
Craig Colony in the USA, which was founded to “secure the 
human curative, scientific and economical care and treat-
ment of epileptics” and gave rise to the American Association 
for the Study of Epilepsy. Moreira ends his paper suggesting 
that the president of Brazil and its interior minister consider 
the beneficial example of other countries in order to encour-
age the development of initiatives to take care of epileptics 
in Brazil15.
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In 1907, Moreira and Carlos Penafiel wrote about demen-
tia paralytica in Brazil, providing NHI data. From 1889 to 1904 
they reported the admission of 9,609 “insane” individuals, of 
which 266 (2.76%) were general paralytics, a much lower rela-
tive frequency than that reported in various European coun-
tries, ranging from 5% in Switzerland to 44% in some French 
series. Subsequently, Moreira and Penafiel documented the 
incidence of the disease in tropical countries, which was 
rare in Java and Georgetown, and had no case descriptions 
in Zanzibar. Conversely, there were also no cases in Iceland, 
a cold climate country. Therefore, the authors considered 
that climate was not influencing the frequency of the dis-
ease. As with his undergraduate thesis, Moreira considered 
that comorbidities should be responsible for the disease 
severity in dementia paralytica, reporting similar frequencies 
among Brazilians and foreigners at the NHI. Interestingly, the 
authors provided data on relative frequencies of general par-
alytics among the population suffering mental health prob-
lems in São Paulo (3.87% among Brazilians and 8.3% among 
foreigners) as well as others in Rio de Janeiro (1.6 to 6.2%, but 
reporting a selection bias for the higher percentages) and Rio 
Grande do Sul (1.46%). The authors also made considerations 
about racial aspects on disease severity, refuting any relation 
of it as a factor of worst prognosis, analysing NHI and data 
from other countries16.

Other contributions to the field of Neurology: 
lumbar puncture and clinical pathology laboratories

Moreira is considered to be the first physician to ever per-
form a lumbar puncture for diagnostic purposes in Salvador17. 
Later, he installed a clinical laboratory at the NHI in Rio de 
Janeiro, establishing diagnostic routines including lumbar 
punctures along with cytological exams of cerebrospinal 
fluid in cases of Tabes Dorsalis, paralytic dementia, cerebral 
syphilis and various forms of meningitis3,11. The implementa-
tion of the laboratory facilities addressed Moreira’s desire to 
articulate the work of psychiatrists with the experimentalism 
and organicism of German medicine. Thus, as Dunningham 
pointed out, from 1906 onward “lumbar punctures started to 
be practiced regularly, and cytological examinations of the 
cerebrospinal fluid supported and clarified diagnoses”. The 
dissemination of the works of the German doctor August von 
Wassermann served as a stimulus for “the studies of serology 
of syphilis, with Artur Moses’ excellent contribution, at the 
Instituto de Manguinhos”. Nonne’s four reactions (so named 
in reference to the neurologist Max Nonne), widely used in 
the laboratories of Brazilian psychiatric institutions, came 
to encompass not only Wassermann’s reaction in blood and 
blood cerebrospinal fluid, but also “pleocytosis” and “high 
albumin levels” in the cerebrospinal fluid, hence contributing 
to the improvement of the diagnosis of syphilis18.

FOUNDATION OF SCIENTIFIC JOURNALS, MEDICAL 
SOCIETIES AND LEAGUES

Another important contribution of Juliano Moreira to 
Brazilian medicine in general and to the Neurology field in 
particular was the creation in 1905, with his colleague Afrânio 
Peixoto, of the journal “Arquivos Brasileiros de Psiquiatria, 
Neurologia e Ciências Afins”, the first Brazilian publica-
tion to specialize in Neuropsychiatry. In 1908, the journal 
changed its name to “Arquivos Brasileiros de Psiquiatria, 
Neurologia e Medicina Legal” following the foundation of the 
Brazilian Society of Neurology, Psychiatry and Legal Medicine 
(BSNPLM), in 1907, of which Moreira was the director until 
his death in 193318. In 1915, in order to reinforce the publi-
cation’s commitment to the fields of Neurology and Forensic 
Medicine, the editors highlighted the three areas of knowl-
edge on the cover of the magazine alongside their respective 
heads: in psychiatry, Juliano Moreira; in neurology, Antônio 
Austregésilo; and in legal medicine, Afrânio Peixoto. In 1919, 
the journal again changed its name, this time to “Arquivos 
Brasileiros de Neuriatria e Psiquiatria”14. During its five 
decades of existence, the journal had an extensive influence 
and was fundamental to the promotion of modern Neurology 
in Brazil. 

It should be noted that despite having a similar name, 
the journal “Arquivos de Neuro-Psiquiatria”, founded in 
1943 under the initiative of Oswaldo Lange from the medi-
cal schools of Universidade de São Paulo and Escola Paulista 
de Medicina19, has no direct connection with the above-men-
tioned journals. “Arquivos de Neuro-Psiquiatria” has been 
edited by the Brazilian Academy of Neurology since 1970, 
suggesting an increasing influence of São Paulo’s school in 
Brazilian Neurology over the years. 

Moreira also participated as one of the first members of 
the International League Against Epilepsy (ILAE), being one 
of the 46 persons present in Budapest in 1909 at the specific 
meeting in which the league was founded20. Moreira was 
elected full member of the National Academy of Medicine 
of Brazil in 1903, acting as its vice-president from 1922 until 
1923, and from 1925 until 193321. In May 1916, Moreira was one 
of the founders of the Brazilian Academy of Sciences (ABC), 
in the words of Afrânio Peixoto, “giving his light, authority and 
prestige to that academy”. In 1917, Moreira became vice-pres-
ident of ABC until 1926 when he became its president (1926-
1929). Moreira received Albert Einstein in Brazil in 1925, 
while vice-president of ABC, performing an opening speech 
on the influences of the Theory of Relativity in other areas of 
knowledge, especially in biology. Einstein visited the NHI and 
had lunch with Moreira and his German wife, Augusta Emma 
Peck, eating vatapa, a typical dish from Bahia. Einstein, who 
was implacable in his diary notes, was very impressed about 
Moreira21 (Figure 2).
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PSYCHIATRIST, NEUROLOGIST OR 
NEUROPSYCHIATRIST? PROFOUND INFLUENCES OF 
MOREIRA IN THE FUTURE OF NEUROLOGY IN BRAZIL

Writing in GMB in 1901, Moreira lamented the manner in 
which the XIII Congress of Medicine in Paris22 was organized, 
with separate sections of psychiatry and neurology. He high-
lighted the dissatisfaction with this separation by several del-
egates, evidenced in the speech of the general secretary of the 
Neurology section, Pierre Marie, who said: “the members of 
the Neurology section meeting at the Sorbonne send cordial 
greetings to the Psychiatry section… and hope that the two 
sections working in parallel with the same spirit of devotion 
to science contribute effectively for the advancement of our 
knowledge in everything that concerns the normal and path-
ological nervous system”22.

Only later on, at the BSNPLM in 1926, did Moreira resolve 
that the sections of Psychiatry and Neurology of the society 
should occur separately23, with the Psychiatry section under 
the coordination of Henrique Roxo, and the Neurology sec-
tion under the coordination of Antônio Austregésilo who, at 
that point, was vice-president of the society, but with both 
sections under the presidency of Moreira himself. In the 
period of 1926 to 1931, there was an increase in Austregésilo’s 
influence on the destinies of the BSNPLM and, in 1933, after 

Moreira’s death, Antônio Austregésilo was elected president 
of BSNPLM23.

OTHER NOTES

Moreira also wrote biographic notes, one of them about 
Jean-Martin Charcot, in 192524. Identifying somewhat with 
him, Moreira highlighted that Charcot, together with his dis-
ciples, founded several journals, and had filled the position of 
the chair of pathological anatomy. In Moreira’s biographical 
note of Charcot, he chose not to refer to him as the founder 
of modern neurology, preferring instead to state that Charcot 
established and developed the best school of this specialty, 
being responsible for multiplying the number of neurologists 
in Paris, France, Europe, and the Americas24. Likewise, Juliano 
Moreira had a great influence in psychiatry and neurology in 
Brazil, and the father of modern Brazilian neurology, Antônio 
Austregésilo, worked under the direction of Moreira at NHI, 
participating in societies, academies, and journals alongside 
Moreira. Therefore, if not the founder of scientific neuropsy-
chiatry, he is definitely one of the most important influencers 
for the establishment and development of Clinical Psychiatry 
and Neurology in Brazil. 
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