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ABSTRACT

The figure of Román Alberca Lorente (1903-1967) has received well-deserved social and scientific recognition in 
Spain, mainly due to his work as a neurologist and psychiatrist, which is certainly the best-known feature of his life.
However, knowledge of his microscopy research activity during his training is more limited and restricted. He 
initially conducted this research at the laboratory of the Residencia de Estudiantes, under the direction of Pío del 
Río-Hortega, and later at the Institut Pasteur in Paris, with Levaditi. His microscopy activity, which concluded in 
1928, represents a solid scientific foundation on which Alberca’ s neuropsychiatric activity is built.
This study, based on the analysis of different documentary sources, reviews in detail the microscopy work of Al-
berca. The original publications derived from this research were reviewed to assess the relevance of his contribu-
tions. The data obtained in this analysis are contextualised against the characteristics of the laboratories in which 
Alberca worked, as well as the known facts about his life.
Finally, the article addresses the circumstances surrounding Alberca’ s scientific transition in 1928 from histo-
pathological research to neuropsychiatric healthcare, commenting on the competitive examinations that Alberca 
sat. These data are analysed in the context of the Spanish Histological School and the institutionalisation of psy-
chiatry in Spain over the course of the 1920s.
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Introduction

The figure of Román Alberca Lorente (Alcázar de San 
Juan, 1903 – Murcia, 1967) has received well-deserved 
social and scientific recognition in Spain, mainly due to 
his work as a neurologist and psychiatrist, which is the 
best-known feature of his life.

Alberca worked mainly in Murcia,1 where he directed 
the Provincial Psychiatric Hospital for 40 years. He also 
dedicated time to teaching, becoming the first chair of 
psychiatry at the University of Valencia,2 winning the 

position after a contest for transfer from the Universi-
ty of Salamanca,3 where he had become chair by com-
petitive examination.4 Years later, in Valencia, Alberca 
promoted the creation of a university school of psychia-
try, an objective he finally achieved two years before his 
death.5

However, knowledge and dissemination of his micros-
copy research are more limited. He undertook this ac-
tivity during his medical training,1 and it became a solid 
scientific basis on which he developed his neuropsychi-
atric activity.

https://creativecommons.org/licenses/by-nc-nd/4.0/deed.es
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He began his microscopy research during his medical 
studies. During that time, Alberca obtained a solid his-
tological foundation at the Laboratory of Normal and 
Pathological Histology (LHNP, for its Spanish initials) 
of the Residencia de Estudiantes, directed by Pío del 
Río-Hortega.6 At the same time as he received this his-
tological training, Alberca attended the neurology and 
psychiatry department at Hospital General in the morn-
ings. This service was directed by the Valencian José 
Sanchís Banús, whom Alberca saw as his master.

In October 1920, he began working at del Río-Horte-
ga’ s laboratory, reporting to the Junta de Ampliación 
de Estudios (Board for Study Extensions, JAE).6 Still a 
student, Alberca became one of the first to attend this 
laboratory to learn from del Río-Hortega the techniques 
of the Spanish Histological School. In the JAE’ s report 
for the 1922-23 academic year, Román Alberca is al-
ready named among the students regularly attending 
del Río-Hortega’ s laboratory.7 In successive reports up 
to the period 1928-30, his name continues to appear as 
an assistant at this laboratory.8

In addition to this link to del Río-Hortega’ s laboratory, 
Alberca travelled in March 1926 to the Institut Pasteur 
in Paris thanks to a grant from the JAE.1,9 There, Alberca 
completed his training, now under Constantin Levaditi, 
who became his third great master.

In 1928, Alberca became chief clinician at the Provincial 
Psychiatric Hospital in Murcia,1 and his subsequent work 
focused on neuropsychiatric practice. Despite his life-
long dedication to clinical practice, his contributions to 
microscopy would constantly define his scientific career.

Methods

This article will focus on the microscopy studies of Al-
berca, analysing the contents and relevance of his scien-
tific work. For this analysis, several sources were con-
sulted, including the reports of the JAE10; del Río-Hor-
tega’ s correspondence, made available digitally by the 
Spanish Society of Neurology (SEN)11; the original 
content of Alberca’ s doctoral thesis12; his original pub-
lications; and his book Neuraxitis ectotropas,13 which he 
published several years after the end of the Spanish Civil 
War, and which includes many images from his previous 
microscopy research. References to his academic activ-
ity in Valencia were obtained from the yearbooks of his 
school of medicine, which are available digitally today 
thanks to the initiative of Prof. Barcia Goyanes.14,15

The data obtained from these sources are contextualised 
against the characteristics of the laboratories where Al-
berca performed his work and the known facts about 
his life, which were recently expanded by several arti-
cles2,16,17 published in Neurosciences and History, a jour-
nal of the SEN, of which Alberca was president between 
1959 and 1961.16

Results

The work of Román Alberca at the Laboratory of the 
Residencia de Estudiantes and his first microscopy 
contribution

The first mention of Román Alberca in the reports of 
the JAE was in the 1922-23 academic year,7 in which he 
is named as an assistant at the LHNP, directed by Pío del 
Río-Hortega. 

In this report, he is described as a medical student; as we 
know, Alberca did not graduate in Medicine in Madrid 
until 1925.16 His name was followed by those of anoth-
er four medical students, in the following order: Rafael 
Vara López, Isaac Costero Tudanca, Antonio Llombart 
Rodríguez, and Alfonso Peña Pineda.

Despite what this report says,7 Alberca had almost cer-
tainly began working at Pío del Río-Hortega’ s laborato-
ry earlier than this; some documents show that Alberca 
had already published an article in 1921 as a result of his 
work at this laboratory.

It has also been reported that, in the third year of his 
medical degree, Alberca began attending del Río-Horte-
ga’ s laboratory in the afternoons.16 Therefore, we should 
consider that Román Alberca was probably the first 
medical student to attend this laboratory, which operat-
ed from October 1920 until the Spanish Civil War.6

Several other reports also support this consideration. 
The second student of Pío del Río-Hortega mentioned 
in the JAE’ s report is Rafael Vara López.7 Vara, who lat-
er focused on surgery and neurosurgery, wrote in 1965 
that he began attending the LHNP in October 1921, and 
that Pío del Río-Hortega, Felipe Jiménez Asúa, Carlos 
Collado, and Román Alberca were working there in the 
afternoons (from four in the afternoon to ten at night).18

The other two students named in the report, Antonio 
Llombart Rodríguez and Isaac Costero Tudanca, who 
were from Valencia and Zaragoza, respectively, started 
attending the laboratory later, during the summer holi-
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days. Antonio Llombart worked alongside Alberca years 
later, as a member of the faculty of the School of Medi-
cine in Valencia.15

The last student mentioned is Alfonso Peña Pineda, son 
of Leonardo de la Peña Díaz, who met Pío del Río-Hor-
tega during their time at school in Valladolid.19 There 
is no reference to the date that Peña Pineda, who many 
years later would become chair of urology in Madrid, 
started working at the LHNP; subsequent reports of the 
JAE do not mention him.

The first publication by Alberca20 dates to 1921, when 
he was still a student and aged just 18 years. It was pub-
lished in the Boletín de la Real Sociedad Española de His-
toria Natural (BRSEHN), which, as was often the case 
with works by del Río-Hortega and his students, also 
appeared as a supplement to the laboratory’ s journal 
(Trabajos del Laboratorio de Histopatología, issue 20), 
supported by the JAE.21

In this first publication, Alberca analysed a topic that 
had previously been addressed by his master. In 1917, 
del Río-Hortega had published an extensive monograph 
in Cajal’ s journal21 on epithelial fibrils, analysed in many 
invertebrates and lower vertebrates, studying Herx-
heimer spirals,22 among other topics. In his work, Al-
berca uses the first variant of Achúcarro’ s (1880-1918) 
tannin–ammoniacal silver method to study epithelial 
fibrils of the epidermis and mucosal membranes at dif-
ferent locations.

Alberca provides a detailed description of the results 
obtained. The study includes two beautiful gouache 
paintings (Figure 1) illustrating his results. These figures 
show the accuracy and beauty of the drawings by del 
Río-Hortega23 and his students, underscoring the im-
portant artistic facet of the scientific production of the 
Spanish Histological School.24

Figure 1. The first microscopy work by Román Alberca in 1921, when he was still a student of medicine and aged just 18 years. The research 
was conducted at the laboratory of the Residencia de Estudiantes and published in the Boletín de la Real Sociedad Española de Historia Natural,20 
where Alberca was admitted as an ordinary member with the support of del Río-Hortega.
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The study published in BRSEHN is signed by Román 
Alberca alone. This reminds us of the strict authorship 
criteria observed in all publications by del Río-Hortega 
and his students.6 In fact, in the publications by del Río-
Hortega, only his own signature appears, with only a few 
exceptions of collaborative works performed together 
with some of his students.6 Similarly, the works by his 
students, though inspired by the ideas of their master, 
and always under his direction and supervision, are 
exclusively signed by them. However, the publications of 
these students frequently concluded with some express 
acknowledgement of their master.

Although it was signed by Alberca as the sole author, 
when reading the article we realise how the work was 
directed and supervised, down to the smallest detail, by 
his master. In 1977, del Río-Hortega22 had studied the 
morphology of epithelial fibrils, analysing the spiral fil-
aments that had been described in 1889 by the Austrian 
dermatologist Herxheimer. Del Río-Hortega demon-
strated the morphological identity of epithelial fibrils, 
refuting the possible mitochondrial character of Herx-
heimer spirals.22

One year before Alberca’ s publication, Favre had 
published in France a work on Herxheimer spirals, in 
Comptes Rendus des Séances de la Société de Biologie et de 
ses Filiales (CRSSB).25 Favre’ s work lacked bibliographical 
references and postulated once more the association 
between Herxheimer spirals and the chondriome. The 
French publication omitted to mention the extensive 
monograph by del Río-Hortega,22 overlooking also 
Cajal’ s Manual of normal histology and micrographic 
technique, whose 1921 edition26 fully supported del Río-
Hortega.

Using the first variant of Achúcarro’ s method, Alberca 
demonstrated that his master’ s technique was supe-
rior to Favre’ s haematoxylin study. Alberca denies the 
association with the chondriome, making some highly 
accurate observations on epithelial fibrils and desmo-
somes. Alberca’ s findings are described with such de-
tail and thoroughness that they almost could have been 
obtained with electron microscopy. Five years later, in a 
communication of a modification to his silver carbonate 
technique to stain epithelial fibrils, del Río-Hortega 
himself mentioned the quality of the work by his stu-
dent Alberca.27

The relevance of the article by Alberca, published in 
Spanish, is reflected by the fact that it was cited, three 
years later, in the well-known treatise on cellular biolo-
gy published in Chicago by Edmund Vincent Cowdry.28 
This latter kept correspondence with del Río-Hortega,11 
and was familiar with the research performed at the 
LHNP, thanks to Wilder Penfield. The lack of mitochon-
drial character or association of Herxheimer spirals, 
mentioned by del Río-Hortega22 and Alberca,20 was con-
firmed by electron microscopy 24 years later.29

This first publication by Alberca in the BRSEHN merits 
further comment. Its publication in this journal means 
that the work was presented at one of the meetings of the 
Royal Spanish Society of Natural History (RSEHN). The 
meetings of the RSEHN were usually held on the first 
Wednesday of each month, at the Museum of Natural 
History near the Hipódromo de la Castellana, very close 
to the Residencia de Estudiantes. Indeed, the article in 
BRSEHN mentions that Alberca presented the work in a 
session held on Wednesday, 7 December 1921.20

Alberca was not an ordinary nor an associate member 
of the RSEHN. At the beginning of the session, the sec-
retary of the RSEHN proceeded first to accept Alberca 
(reported as a medical student), and Dr Joaquín Luna 
(another student of del Río-Hortega, who later focused 
on gynaecology), as ordinary members. Both were in-
troduced and supported by Pío del Río-Hortega. Alber-
ca’ s admission to the RSEHN was mentioned in the fol-
lowing issue of the BRSEHN of 1922, in which Román 
Alberca (medical student) was named as an ordinary 
member, with residence at number 48, Calle Moratín, 
in Madrid.30

At the session, Alberca was accompanied by del 
Río-Hortega and Felipe Jiménez Asúa. Before Alber-
ca’ s presentation, del Río-Hortega presented a study on 
liver fibrogenesis,31 as well as a communication on the 
argentophilic bodies in kidney cells.32 Jiménez Asúa in-
tervened after Alberca, presenting a work on the cyano-
philic cells and mastocytes.33

This was Alberca’ s debut appearance at the RSEHN, 
aged 18 years, and the publication of his first study in 
the BRSEHN. This first study soon gave way to a series of 
scientific publications by Alberca that, considering their 
number and especially the quality of their contents, give 
us an idea of the relevance of his microscopy work.
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Later publications by Alberca at del Río-Hortega’ s 
laboratory

The second microscopy study by Román Alberca men-
tioned in the JAE’ s7 report for the period 1922-23 was 
published as a supplement to issue 29 of the journal Tra-
bajos del Laboratorio de Histopatología, under the title 
“Algunas observaciones favorables al origen monocelu-
lar de los corpúsculos gigantes” (Some favourable ob-
servations on the single-cell origin of giant corpuscles) 
(Figure 2).34 Once more, Alberca was still a student when 
he published this second study, graduating in medicine 
with special distinction in 1925.16,35 There is no evidence 
that this study was published in another journal or bul-
letin of a society, such as the Boletín de la Sociedad Es-
pañola de Biología (BSEB) or BRSEHN, which were the 
two media through which del Río-Hortega and his stu-
dents most frequently published.6

In this second work, Alberca addresses the origin of 
multinucleated giant cells, supporting the hypothesis 
that they are of single-cell origin, as mentioned by del 
Río-Hortega and Jiménez Asúa two years earlier.36 In 
this study, Alberca used his master’ s silver carbonate 
technique, referring to other studies that he was con-
ducting on elephantiasis (these are discussed later in 
the review). This publication on the origin of giant cells 
also includes original drawings by Alberca, shown in a 
beautiful gouache illustration depicting the mechanism 
of multinucleation (Figure 2).

In December 1922, Alberca presented a third study to 
the SEB on the histology of elephantiasis, which was 
published as a supplement to issue 31 of Trabajos del 
Laboratorio de Histopatología.37 To expand its reach, the 
work was also published in Los Progresos de la Clínica in 
1923 (Figure 3).38

The publication reported five cases of elephantiasis (two 
in the scrotum and three in the vulva). Samples were 
studied with del Río-Hortega’ s silver carbonate method 
and the first variant of Achúcarro’ s method, as well as 
the trichrome stains described by Cajal and Abelardo 
Gallego (also a student of del Río-Hortega6), and tolu-
idine blue stain. In this study, Alberca shows perfect 
knowledge of all the techniques used. The study was also 
illustrated with 10 figures, including two photomicrog-
raphy images (taken with a Leitz photomicrography sys-
tem, which is described by Isaac Costero in his Crónica 
de una vocación39). However, and despite this, the most 
valuable images are those made using the gouache tech-

Figure 2. The second publication by Alberca, published in 1923 in issue 29 
of the journal Trabajos del Laboratorio de Histopatología. He was also still a 
student when the work was published.36
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Figure 3. The third study by Alberca, this time on elephantiasis nostras, 
and published in 1923 in the journal Los Progresos de la Clínica,38 edited by 
José Sanchís Banús. The publication features many illustrations, including 
photomicrography images, as well as remarkable gouache images, such as 
the six drawings in this figure.

nique, once more reflecting Alberca’ s mastery in draw-
ing microscopy images (Figure 3).

This study on elephantiasis, in addition to its ap-
pearance in the journal Los Progresos de la Clíni-
ca,38 was also published in French in 1924, al-
though in a shorter version, in CRSSB (Figure 4).40

Let us now consider the circumstances leading to this 
publication in a French journal one year later. The 
French Société de Biologie was founded in 1848 by 
Claude Bernard, and started publishing its Comptes 
Rendus on a weekly basis the following year. The society 
was internationally renowned and, from 1921, this pe-
riodic publication also began to include the reports and 
communications of a series of affiliated or twin scien-
tific societies, mostly from French-speaking countries, 
which progressively adhered to this journal.

In 1923, coinciding with the 75th anniversary of the 
foundation of the Société de Biologie, the chair of Gen-
eral Pathology at Universidad Central, Amalio Gimeno 
Cabañas, travelled to Paris to represent the Universidad 
de Madrid and the Spanish Royal Academy of Scienc-
es at the society’ s sessions. After this visit, the French 
journal started to publish in collaboration first with the 
Barcelona Society of Biology (1923) and, one year later, 
with the Spanish Society of Biology (SEB). In this con-
text, del Río-Hortega published in 1924 two studies in 
Comptes Rendus41,42; in the same year and the same issue 
of the journal, Alberca published his study on elephanti-
asis nostras in French (Figure 4).40

The French version of the study on elephantiasis is short-
er than the Spanish version published in Los Progresos 
de la Clínica. Both publications take a mainly descrip-
tive, morphological approach. The study focuses on the 
changes detectable in elephantiasis nostras, or in other 
words, the types of cutaneous elephantiasis not caused 
by filariasis.

Using the techniques of the Spanish Histological School, 
Alberca summarised the changes observable at the ep-
idermal and dermal levels in the course of elephantia-
sis, both in early and in chronic forms. Alberca always 
linked his findings with those reported in his previous 
publications. Thus, at the epidermal level, he emphasises 
the hypertrophy of tonofibrils, referring to his previous 
study on Herxheimer spirals.20 He notes that he did not 
find the melanic hyperpigmentation previously report-
ed by Mosely and Morison in elephantiasis nostras in 
black patients. At the dermal level, together with the 
description of inflammatory infiltrates, Alberca reports 
the presence of hypertrophic fibroblasts that would in-
dicate the possible development of giant cells, which he 
links to his previous study on the so-called “giant cor-
puscles,” published a year earlier.35

A year later, at the SEB session of 26 February 1925, Al-
berca presented a new study performed at the LHNP un-
der the direction of del Río-Hortega, which he published 
in the BSEB in 1926 (Figure 5).43 The microscopy mate-
rial, now obtained by Alberca, is not limited to purely 
morphological-descriptive aspects, as was the case in 
his previous publications, but also addresses clearly 
morphofunctional aspects referring to the microglia de-
scribed by his master. This study was performed at the 
same time that Alberca was receiving clinical training
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from his other great master José Sanchís Banús, at Hos-
pital Provincial in the mornings.

To expand the reach of his findings, Alberca also pub-
lished this work in Archivos de Medicina, Cirugía y 
Especialidades (AMCE) in 1925.44 AMCE was a week-
ly journal of the Spanish Medical-Surgical Academy, 
which was founded by José Madinaveitia and direct-
ed at that time by doctor Sanchís Banús. It should be 
noted that Alberca also published a study with Sanchís 
Banús the same year, addressing induced madness45; 
this study, together with a historical review of apha-
sia, represent his first neuropsychiatric publications.16

In the introduction to the article, Alberca highlighted 
the key factors in performing his study, revealing the 

scientific, histopathological, and neurological environ-
ment in which he worked and how the article was de-
veloped. He notes that he conducted his research over 
the course of a series of studies performed together with 
his colleague González Páez, another student of Sanchís 
Banús,46 on the effect of the intraspinal injection of horse 
serum in rabbits.

This colleague of Alberca’ s, Senén González Páez, was 
one of the first to introduce the so-called Carroll meth-
od for treating schizophrenia.47 Thus, González Páez 
published four clinical cases in AMCE of patients treat-
ed with the Carroll method, which was also the focus of 
his doctoral thesis in 1925.

Figure 4. French-language edition of Alberca’ s work on the histopathology of elephantiasis, published in 1924 in Comptes Rendus, in the 
collaborative edition that started that year, which included the sessions of the Spanish Society of Biology.40
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The Carroll method consisted of extracting 5 cm3 of ce-
rebrospinal fluid, which was replaced with inactivated 
horse serum; this was believed to improve the symptoms 
of schizophrenic patients after causing aseptic meningi-
tis. This therapeutic method was based on the previous 
experience of Constantin von Monakow (1853-1930), 
who considered that the most important lesional sub-
strate in schizophrenia was an alteration in the absorp-
tion and defence capacity of choroid plexi.48

The topic addressed by González Páez was a subject of 
great interest and relevance at the time. At the end of 
his study, Alberca43 mentions once more the thesis of 
González Páez, which reported the inflammatory phe-
nomena and haemorrhagic suffusions that occur in the 
brain after intraspinal injection of horse serum.

Working with Alberca, González Páez conducted the 
histological examination of the samples at del Río-Hor-
tega’ s laboratory at the Residencia de Estudiantes. 
Thanks to a 1927 publication in Peru,49 we know that an-
other researcher interested in this topic was Pedro Weiss 
Harvey, a Peruvian student of del Río-Hortega who at-
tended the LHNP in 1922-24. The study by González 
Páez finally refuted the possible effectiveness of Carroll’ s 
method, and suggested that the improvements reported 
by Carroll in schizophrenia were probably spontaneous 
remissions, concluding that there was still no effective 
cure for dementia praecox.48

Alberca, who had collaborated with González Páez in 
the development of his thesis with experiments on rab-
bits, observed that some animals whose spinal cord had 
been accidentally punctured, whether during extraction 
of cerebrospinal fluid or injection of horse serum, devel-
oped a spinal lesion with microglial involvement; this 
was potentially an appropriate model to study the cells 
described by del Río-Hortega50 in 1919, which some Ger-
man authors had begun referring to as Hortega cells.51

This animal model clearly presented some advantag-
es. In the rabbit, the spinal cord has lower levels of 
microglia than the brain or cerebellum. Similarly, del 
Río-Hortega had used the brains of young cats, due to 
the limited abundance of microglia in the cerebral cor-
tex of cats of that age. Alberca then aimed to reproduce 
his master’ s studies, using the spinal cord of rabbits and 
causing lesions with fine-needle puncture.43,44 Animals 
were euthanised at 12, 24, or 48 hours and the spinal 
cord was fixed in formol-bromide and stained with the 
del Río-Hortega’ s silver carbonate method.

Based on his findings, Alberca opposed the arguments 
of Metz and Spatz,51 who considered microglial cells to 
be static, without the ability to move. In animals eutha-
nised at 12 hours, Alberca only observed small, micro-
haemorrhagic foci at the lesion site, with microglia only 
appearing in peripheral zones. At 24 hours, haemor-
rhagic foci were accompanied by granuloadipose bod-
ies, whose number increased in animals euthanised at 
48 hours, with the peripheral zones showing microglial 
elements of normal appearance. This late stage is illus-
trated in the study in an etched plate, which Alberca 
used again years later in his monograph on neuraxitis 
ectotropas.13

Based on these findings, Alberca highlights the capacity 
of microglia to migrate from peripheral territories to the 
lesion site through protoplasmic movements. He identi-
fied these movements by the projection of pseudopods 
and retraction of appendices, and observed microglial 
proliferation by mitotic division in the lesion focus, as 
well as the transformation into granuloadipose bodies, 
given the great voracity of microglia in the digestion of 
lipids and erythrocyte remnants.

He presented the content of this work to the SEB on 
26 February 1925, and it is known that a year later, in 
March 1926, Alberca travelled to Paris with a grant to 
work at the Institut Pasteur.

Alberca at the Institut Pasteur

The JAE’ s report for the period 1924-26 mentions the 
granting of a 4-month allowance to Román Alberca Lo-
rente to travel to England and France in order to study 
the “Histopathology of mental diseases and especially 
of schizophrenias,” noting that the grant period would 
start on 1 March 1926.52(p128)

The subject of the grant joins the two disciplines already 
studied by Alberca (histopathology and neuropsychia-
try), and the allocated sum would help him deepen his 
knowledge. The Royal Order of 19 February 1926, pub-
lished in the Gaceta de Madrid, established the award at 
24.16 pesetas per day for the first and last month, and 
14.16 pesetas per day for the other two months.9

As mentioned in the JAE’ s report, the initial objective of 
the grant was for Alberca to go first to England to per-
form histopathological studies on schizophrenia.15 At 
this first destination, he was supposed to attend the neu-
ropathology laboratory at Maudsley Hospital in London, 
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where Frederick Walter Mott worked. Del Río-Hortega 
was very familiar with this laboratory, as his friend and 
close collaborator Miguel Prados Such53 had also visited 
it years earlier thanks to a grant from the JAE. As a result 
of his stay in England, Prados Such had published many 
studies with Frederick Mott, using del Río-Hortega’ s sil-
ver carbonate technique,54,55 as well as a study on the an-
atomical pathology of schizophrenia in AMCE in 1925.56 
As was later the case with Alberca, Miguel Prados Such 
transitioned in his scientific career from histopatholo-
gy to psychiatry. Years later, after the Spanish Civil War, 
Miguel Prados took exile in Canada, where, thanks to 
the contacts of del Río-Hortega, he worked as lecturer 
of psychiatry at McGill University, becoming the most 
prestigious psychoanalyst in that country.53

With regard to the use and final destination of the grant 
awarded to Alberca, we know that soon after it was 
awarded (June 1926), Frederick Mott died in the city of 
Birmingham, and that Alberca ultimately only travelled 
to Paris to visit Constantin Levaditi’ s laboratory at the 
Institut Pasteur.

The circumstances of Alberca’ s arrival at this laboratory 
are not well known. It has been suggested that Levaditi 
had asked del Río-Hortega for a collaborator from his 
team to study the anatomical pathology of encephalitis.16 
Regarding this, there is evidence that Levaditi travelled 
to and stayed in Madrid in April 1925, one year before 
the grant was awarded to Alberca; there, he delivered 
three speeches on syphilis at the School of Medicine.57 
However, we have not found any data in the collection of 

Figure 5. Alberca’ s publication in BSEB from 1926,43 an experimental work performed using spinal punctures in rabbits, analysing the 
migration of microglia with the silver carbonate technique developed by his master del Río-Hortega. The experimental work reported 
was conducted in the context of the thesis of his colleague Senén González Páez, also a student of Sanchís Banús.
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del Río-Hortega’ s letters11 that provides any documenta-
ry support with regards to this possible request.

Nonetheless, the Institut Pasteur, and specifically the 
laboratory directed by Levaditi, was clearly a well-
known institution to the JAE. This is demonstrated by 
the fact that Levaditi, together with Romme, published 
an article in Madrid, in the first issue of the JAE’  s journal 
Residencia describing the facilities of the Institut Pasteur 
and the lines of research that were developed there, to-
gether with pictures of the laboratory (Figure 6).58

Levaditi’  s laboratory was in fact the destination of sev-
eral researchers awarded JAE grants. For instance, we 
should recall the figure of Augusto Navarro Martín, 
who in 1920-21 had performed several studies on ex-
perimental syphilis, which led to several publications, as 
well as his thesis on the treatment of syphilis with bis-
muth salts. Upon returning to Spain, Navarro Martín 
created a section for experimental studies on nervous 
system syphilis within the laboratory of brain physiolo-
gy at the Residencia, directed by Rodriguez Lafora.

Similarly, and in parallel to Alberca at the Institut Pas-
teur, other holders of JAE grants simultaneously attend-
ed the laboratory. Such was the case of Evaristo Puerta 
Sánchez, who in 1927 conducted a study with Levaditi 
on the serological diagnosis of syphilis with the Mein-
icke flocculation reaction; or the Valencian Vicente 
Sanchís-Bayarri Lahoz, who also worked on syphilis 
and neurotropic viruses during the period 1926-27. 
Sanchís-Bayarri later extended his stay at the Institut 
Pasteur, becoming assistant to Levaditi in 1928. In 1932, 
he obtained the chair of Hygiene and Medical Micro-
biology of the School of Medicine in Valencia, joining 
Román Alberca as a member of the faculty,15 as well as 
Antonio Llombart, another student of del Río-Hortega.

In May 1925, Levaditi returned to Madrid in a visit pro-
moted from the JAE,52(p327-8) delivering six lectures on 
neurotropic ectodermosis, in which he addressed the 
study of poliomyelitis virus, herpes encephalitis virus, 
the neurovaccine, as well as two sessions including prac-
tical works and demonstrations. The title of the lecture 
delivered (neurotropic ectodermosis) was a term coined 
by Levaditi, who, after analysing encephalitis lethargica 
together with Harvier and Nicolaou, showed that viral 
agents have specific affinities for different tissues, and 
particularly those derived from the ectoderm; this led 
to the classification of viruses according to their tissue 
affinities.

By the time of Levaditi’ s second visit to Madrid, it seems 
obvious that Alberca had already begun his stay at the 
Institut Pasteur, and it is very likely that del Río-Hortega 
participated in organising the lectures delivered by Le-
vaditi and funded by the JAE.

The JAE’ s report for the period 1926-28 refers to an 
additional grant awarded to Alberca, which was sup-
plementary to the previous grant.59(p15-6) This new grant 
covered a period of 16 months, once more at Levaditi’ s 
laboratory at the Institut Pasteur, enabling Alberca to re-
main in Paris until July 1927.

Without a doubt, the laboratory that Alberca visited in 
Paris was a key institution in the development of Euro-
pean microbiology in the first half of the 20th century, 
being a pioneering centre in virology and immunology 
research, all under the direction of Constantin Levaditi, 
a Romanian researcher whose scientific profile merits 
some discussion.60

Constantin Levaditi (1874-1953) studied medicine 
in Bucharest, but spent his entire scientific career in 
France, working at the Institut Pasteur for 40 years. He 
joined the institute in 1901, working at the laboratory 
of the microbiologist Elie Metchnikof (1845-1916). Af-
ter Levaditi defended his doctoral thesis in 1904, Émile 
Roux (1853-1933), cofounder and director of the Insti-
tut Pasteur, permitted him to lead his own independent 
laboratory, which he directed until he retired in 1940.

The first central topic of Levaditi’ s research was syphilis. 
He designed a silver staining technique for Treponema 
pallidum (Levaditi–Manouelian method), in addition to 
promoting the treatment of syphilis with bismuth salts. 
His other main field of research was virology, with the 
poliomyelitis virus being his main focus. Between 1909 
and 1911, he and the Austrian Karl Landsteiner estab-
lished the experimental basis for the vaccine against 
poliomyelitis, injecting live-attenuated viruses into 
monkeys. Furthermore, Levaditi and Pierre Lépine ex-
perimentally described the possible transmission of the 
poliovirus by the oral route. In addition, he designed a 
neurovaccine derived from cultures of brain cells, de-
scribing, among other aspects, the epidemic amaurosis 
associated with the Schilder-Foix syndrome.60

Alberca’ s studies at the Institut Pasteur

A few months after the start of his stay at the Institut Pas-
teur, Alberca actively collaborated in his first scientific 
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Figure 6. Issue 1 of the journal Residencia from 1926,58 in which Levaditi 
and Romme published an article advertising the scientific activity of the 
Institut Pasteur, including pictures of its facilities.

contribution at this institution. It was a study addressing 
the histological analysis of lesions present in the tongue 
mucosa during the course of foot-and-mouth disease. 
The work was presented to the Société de Biologie and 
published in the CRSSB in 1926 (Figure 7).61

The work was signed by Levaditi, Alberca, and the Brit-
ish veterinarian and virologist Ian Galloway. The latter, 
of Scottish origin, was also a visiting researcher at the 
Institut Pasteur, studying foot-and-mouth disease. A 
few years later, he became a well-known scientific figure 
in the field of this epizootic disease.62

The work was an experimental study performed by inoc-
ulating the viral agent of foot-and-mouth disease in the 
plantar area of the guinea pig. After generalisation of the 
viral infection, vesicles and pustules progressively ap-
peared on the tongue. These were histologically studied 
by Alberca, using conventional histological techniques 
and del Río-Hortega’ s silver carbonate stain. During his 
stay in Paris, this technique would represent an excellent 
scientific passport for Alberca.

In this work, he describes and illustrates the intranu-
clear viral inclusions in the mucosal epithelium of the 
tongue, as well as the formation of intraepithelial vesi-
cles and pustules, explaining the changes occurring in 
the network of epithelial fibrils using silver carbonate. 
The study underscores the lack of viral infection at the 
mesodermal level, reinforcing the pure, non-neurotrop-
ic character of ectodermosis in foot-and-mouth disease; 
all these findings reinforced the ideas previously pro-
posed by Levaditi.

As a supplement to this experimental study, Alberca 
presented a new, mainly descriptive study to the Société 
de Biologie on 18 June 1927, with himself as the sole 
author, in which he analysed the epithelial regeneration 
processes in skin lesions to the leg and tongue mucosa of 
the guinea pig after infection with the aphthovirus. This 
study was published in the CRSSB in 1927 (Figure 8)63 
and described the process of regeneration of the cutane-
ous and mucosal epithelia by mitotic proliferation of the 
baseline epithelial layer, highlighting that this regenera-
tion is more rapid in the case of tongue lesions than in 
plantar injuries.

Regardless of these works, it is clear that throughout the 
period 1926-27, Alberca mainly focused on the develop-
ment of an extensive body of experimental work that be-
came the basis for his doctoral thesis, which he present-

ed in Madrid on 14 December 1927 (Figure 9). Howev-
er, he took advantage of his stay at the Institut Pasteur to 
attend the lectures of the course on bacteriology, which 
led him to master the bacteriological techniques of ul-
traviruses and cell cultures. Furthermore, he also visited 
the anatomical pathology laboratory at La Salpêtrière on 
invitation by the physician Ivan Bertrand, corresponded 
with del Río-Hortega,11 and reported some findings with 
the Spanish silver staining techniques.

Levaditi’ s laboratory, where Alberca worked, was the 
site of very fruitful activity at that time, as reflected by 
the number of studies published. For instance, with ref-
erence to CRSSB and the year 1928 only, Levaditi pub-
lished up to 11 studies, six of which were conducted in 
collaboration with the two Spanish grant holders: five 
with Vicente Sanchís-Bayarri and one with Alberca. The 
latter was presented by Levaditi at the 21 January 1928 
session of the Société de Biologie, and was later pub-
lished in CRSSB, after Alberca’ s return to Madrid in July 
1927.63
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Figure 7. A publication in CRSSB from 1926,61 which appeared several months after Alberca arrived at the Institut Pasteur. There, he used the 
silver carbonate technique to perform the histopathological study of tongue lesions caused by the aphthovirus.

The work published in 1928 by Levaditi and Alberca in 
CRSSB aimed to establish the histological basis of the 
concept of neuroprobasia (Figure 10).64 This term (neu-
ro- and probasia [from the Greek, walk forward]) had 
been introduced by Levaditi in 1926, in a monograph 
on herpes virus.65 Neuroprobasia refers to the capacity 
of some neurotropic ultraviruses to propagate through 
nervous fibres. The publication was based on an experi-
mental study conducted in rabbits, which received an in-
jection of an emulsion of encephalitic brain tissue to the 
sciatic nerve; control animals were injected an emulsion 
of brain tissue without the infection. A more detailed 
histological analysis would be presented in Alberca’ s 
thesis, analysing lesions at different time intervals and at 
different levels of the sciatic nerve, in the pre-spinal gan-
glia, and in the spinal cord. Alberca’ s study documented 
and illustrated the progression of herpes infection, and 
presents a morphological basis supporting the concept 
of neuroprobasia described two years earlier by Levadi-

ti.65 This work in CRSSB is Alberca’ s last publication in 
France, coinciding with the end of his time at the Insti-
tut Pasteur.

Alberca’ s thesis

Five months after returning from Paris, Román Alberca 
presented his doctoral thesis, entitled “Histopathologi-
cal study of experimental encephalitis,” at the University 
of Madrid. The original version of the thesis is dated Oc-
tober 1927. However, it was not presented until 19 De-
cember. The thesis included a total of 199 typed sheets, 
in a landscape orientation, with 191 bibliographic refer-
ences (Figure 9).12

It was rated as outstanding, and the records of its pres-
entation are signed by the members of the evaluating 
committee, including the chairman, Eduardo García 
del Real (General Pathology - History of Medicine), and 
two spokesmen, Florencio Porpeta Lorente (Descrip-
tive Anatomy and Embryology) and Jorge Francisco 
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Tello Muñoz (Histology and Pathological Anatomy). A 
year later, the thesis was awarded the Nicolás Rodríguez 
y Abaytúa prize by the Royal Academy of Medicine,35 
worth 1500 pesetas.66

From the thesis, one can deduce that the experimental 
work had mainly been performed at the Institut Pasteur, 
although the microscopy work was clearly based on the 
techniques of the Spanish Histological School. Levaditi 
is the most frequently cited author in the bibliography, 
with 28 publications, followed by del Río-Hortega with 
11 references, which are often quoted in the text.

The experimental work reported in Alberca’ s thesis was 
very extensive, both in the number of experimental 
animals used (51 rabbits) and the experimental routes 
and procedures used to induce encephalitis (injection 
to sciatic nerve, direct intracerebral injection after trep-
anation, or corneal scarification) using an emulsion of 
human brain pulp or the content of herpes vesicles as 
the vector.

To establish the location of brain lesions, Alberca used 
the method described three years earlier by McClel-
lan and Goodpasture, using intravenous injections of 
trypan blue. He used intra-arterial formol for fixation 
in animals and systematically presented his microscopy 
findings from the cornea, neural pathway, and ganglia, 
as well as in the brain tissue itself.

The microscopy results show in detail the neuroglial 
changes and microglial involvement, as well as neu-
ronal alterations, also analysing the significance of the 
so-called Lipschütz bodies. Supporting the findings of 
del Río-Hortega, Alberca highlighted the lack of neu-
ronophagia, reporting the presence of perineuronal sat-
ellitosis, and discussing the possible oligodendroglial 
character in the interpretation of results.

Finally, Alberca studied the lesional topography of her-
pes infection, establishing a correlation with the inocu-
lation pathway of the viral agent and with the temporal 
progression of lesions, with his interpretation once more 

Figure 8. A work by Alberca,63 this time as the sole author, published in CRSSB in 1927, studying the regeneration of tongue and plantar lesions 
caused by the aphthovirus.
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referring to the concept of neuroprobasia, which Alber-
ca had previously published with Levaditi.64

Alberca’ s thesis was published several months after he 
presented it, in the journal Progresos de la Clínica in 
1928.16 Four years later, Alberca published the complete 
text of the thesis in the journal Noticias Médicas de Mur-
cia in 1932.67

All the images in the thesis were also published in Neu-
raxitis ectotropas (Figure 11), the vast 432-page mono-
graph, including 80 pages of bibliography, which Alber-
ca published in 1943.13 In this work, reviewed by Jimé-
nez Díaz as requested by the author, Alberca performed 
a wide-ranging review of the literature on the numerous 
clinical symptoms associated with the pathological in-
volvement of histological structures derived from the 
embryonic ectoderm. The work, published four years 
after the end of the Spanish Civil War, was certainly the 
most complete work published on the complex subject 
of encephalitis in Spain. This monograph was the last of 
Alberca’ s significant publications in which histopatho-
logical aspects represent a notable contribution to its 
contents.64

Alberca’ s difficulties achieving professional stability upon 
returning to Spain: the competitive examinations

After defending his thesis, Alberca became fully aware 
of the difficulties he was going to face to achieve stable 
employment that would enable him to continue with his 
research activity.

His Valencian student Enrique Amat recalled his mas-
ter’ s pained travels across Madrid upon his return from 
Paris, in search of the famous monthly salary of five 
hundred pesetas to achieve his two main objectives: to 
continue his research career and, at the same time, to 
marry without financial troubles.68

The difficulties Alberca faced upon his return from Par-
is were neither new nor exclusive to him: many other 
students of del Río-Hortega also suffered them. Many 
of them had to sit competitive examinations to obtain 
university positions, or struggled to access one of the 
limited number of jobs at the existing hospitals. All this 
for the purpose of combining professional stability with 
their microscopy research, which they wished to con-
tinue.

Some of del Río-Hortega’ s students managed to over-
come the miserable employment situation of Spain at 

the time; however, others failed to do so. Of these, the 
most obvious example was probably Carlos Collado 
Aguirre, who after sitting several competitive exami-
nations for university positions and rejecting an offer 
to work as a neuropathologist at a hospital in Boston,11 
ceased his research activity and became an insurance 
broker in Madrid.

The possibilities for paid work that could be combined 
with continued histological research were very restrict-
ed at the time. The options were limited to achieving a 
stable position as university professor, or obtaining one 
of the few available positions in the existing hospitals, 
where the role of the histologist/histopathologist would 
meet their purposes. The other alternative was to leave 
Spain definitively to continue their research abroad. 
These obstacles to continued research activity, as well as, 
from another perspective, the severe toll of the Spanish 
Civil War in the country, largely explain the great diver-
sity of positions obtained by many of del Río-Hortega’ s 
students after their time at the laboratory of the Resi-
dencia.6

It has been reported that Alberca was offered the possi-
bility to travel abroad to work with Levaditi, and even, 
during his student years, with Wilder Penfield.1,16 The 
possibility of obtaining one of the few available universi-
ty positions by competitive examination was in fact very 
challenging. In any case, and although this aspect of his 
life is not well known, Alberca also tried to explore this 
last, difficult option.

Having been awarded a grant by the JAE and obtained a 
certificate of proficiency, Alberca was eligible to sit the 
internal competitive examinations to appoint a universi-
ty chair. In 1925, a call for candidates was published for 
the chair of Histology and Pathological Anatomy at the 
University of Granada69; this examination, which Alber-
ca sat, is an example of how these selection procedures 
were run at the time.

The first call for the competitive examination in 1925 
(open competition) was ultimately declared null and 
void. Another call was issued in 1926, now as an internal 
competition. The examination would later suffer several 
delays, due to, among other causes, the refusal of the 
Valencian Juan Bartual to sit on the examining board. 
As a consequence, two different calls were issued. 
In the first, opened in 1926, Pedro Ramón y Vinós 
(Cajal’ s nephew), Felipe Jiménez Asúa, Abelardo Mora 
Guarnido, Carlos Collado Aguirre, and José Muniesa 
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Figure 9. The original, typed document of Alberca’s doctoral thesis, which he defended at Universidad Central on 19 December 1927. The 
evaluation report is signed by the professors in the committee. Among these, we can recognise the signatures of Eduardo García del Real, Francisco 
Tello, and Florencio Porpeta.12

Figure 10. A publication by Levaditi and Alberca in CRSSB from 1927,64 after Alberca’s return to Spain. This is the last study he published in France 
as a result of his work at the Institut Pasteur. The thesis established the histological basis of the concept of neuroprobasia, described by Levaditi 
two years before.
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Berenguer sat the examination. Jiménez Asúa, Collado 
Aguirre, and Muniesa Berenguer were direct students 
of del Río-Hortega.6 Two years later, in March 1928, 
a second call was held, in which Román Alberca, Luis 
Urtubey (an indirect student of del Río-Hortega), and 
Luis Guilera Molas (who already sat five examinations 
to obtain a chair) participated.69,70 The competitive 
examination was not held until April 1929, four years 
after the initial call for candidates. The examining board 
included del Río-Hortega and Negrín, who both voted 
for Urtubey, although the chair was finally awarded to 
Luis Guilera Molas. Alberca, who in 1929 had already 
obtained a position at the psychiatric hospital in Murcia, 
ultimately decided not to sit the examination.69

Alberca did not obtain a stable position as university lec-
turer until 1950,3 after obtaining the chair of psychiatry 
in Salamanca by competitive examination, at the same 
time that Sarro obtained a chair in Barcelona.4 Months 
later, after a contest for transfer, he obtained the recent-
ly created chair in Valencia,2 becoming the first chair of 
psychiatry in the city. In a detailed study, Pacheco Yáñez 
et al.4 report that Alberca entered all the competitive ex-
aminations held for a chair of psychiatry up to 1950. We 
have observed that Alberca’ s determination to obtain 
a stable position as a university professor also led him 
to sit a competitive examination for the chair of Legal 
Medicine in 1932,71 as instruction in psychiatry was cov-
ered by this discipline prior to the creation of the first 
chair of psychiatry in 1933.

Let us now consider the circumstances in which Alberca 
obtained his position at the Murcia psychiatric hospital, 
an event that marked his definitive transition towards 
neuropsychiatric practice.

In the summer of 1928, the Provincial Charity published 
in the Official Gazette of the Province of Murcia a call 
for candidates for the position of chief clinician at the 
provincial psychiatric hospital, with an annual salary of 
6000 pesetas.72 It is unclear how Alberca became aware 
of this competition, but it is very likely that his master 
Sanchís Banús would have informed him. The salary of-
fered in the call for candidates covered the monthly 500 
pesetas that Alberca yearned for, as reported by Amat 
Aguirre.68

The examination was held in Madrid, and included 5 
different exercises; the examining board was chaired by 
José Ibáñez Martín, president of the provincial govern-
ment of Murcia, who became Minister of Education af-

ter the Spanish Civil War. The other members of the ex-
amining board were José Sanchís Banús, Jaime Esquer-
do, Etellaz, and Salvador Pascual.72 The candidates were 
Román Alberca, Luis Valenciano Gayá, and Raimundo 
Muñoz Sánchez, the latter two from Murcia. Alberca ob-
tained the maximum score and won the chair. In the ex-
amination, Luis Valenciano, a recently graduate and stu-
dent of Rodríguez Lafora, obtained the second highest 
score73,74; years later, he and the third candidate would 
work alongside Alberca at the Psychiatric Hospital.

Thanks to his move to the city of Murcia, Alberca sta-
bilised his financial situation and was able to marry in 
1929.1 His new healthcare activity necessarily required 
him to dedicate his time exclusively to clinical care and 
to renounce his brilliant career in microscopy research. 
This renunciation is reported by Alberca’ s son,75 who 
recounted how his father adopted the idea that a man 
is often defined by what he gives up rather than what 
he achieves. To this, he added that his father, thanks to 
his psychiatric healthcare activity in Murcia, managed 
to understand how every abdication entails an implicit 
triumph.

In this way, Alberca transitioned from histopathologi-
cal research to neuropsychiatric clinical practice. This 
transition was not an isolated phenomenon among the 
members of the Spanish Histological School. This is ex-
plained by the process of legitimation of psychiatry as 
a medical specialty in Spain during the 1920s. This oc-
curred thanks to the interest of a generation of young 
doctors, many of whom, like Alberca, had been trained 
in the laboratory medicine tradition, whose maximum 
representative was the Spanish Histological School.

Many of these young physicians, some of them still stu-
dents, attended the laboratories of master histologists, 
attracted by the prestige of the Spanish Histological 
School. These masters of histology, even more than to-
day, could offer only their teachings and perhaps their 
support in obtaining a grant, though the financial al-
location was inevitably limited. This led many of their 
students, facing financial hardship, to try to specialise 
in order to improve the meagre income from pure re-
search. In this scenario, and in the context of a clear in-
clination for anatomoclinical methods, first neurology 
and subsequently neuropsychiatry were frequently cho-
sen by these young researchers.

Therefore, there is a long list of medical figures who tran-
sitioned from research at del Río-Hortega’ s laboratory 
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Figure 11. Images from the vast monograph published in 1943 by Alberca on infections of the nervous system.13 Upon request by the 
author, the text was reviewed by Carlos Jiménez Díaz. The monograph includes reproductions of numerous illustrations from Alberca’s 
previous microscopy studies, as well as images from his own doctoral thesis.
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to clinical practice in neurology and psychiatry. Like 
Alberca, many had been direct students of del Río-Hor-
tega, and had received neuropsychiatric training at the 
Hospital General with Sanchís Banús. For instance, we 
should remember the figures of José María Aldama Tru-
chuelo, Dionisio Nieto Gómez, and Antonio Abaúnza 
Fernández; the latter two took exile in Mexico after the 
Spanish Civil War.

We previously mentioned the scientific figure of Miguel 
Prados Such (1894-1969), who was a collaborator of del 
Río-Hortega at the histopathology laboratory and had 
studied under Rodríguez Lafora. Like Alberca, Miguel 
Prados directed a psychiatric hospital, in Málaga, and 
took exile after the Spanish Civil War, becoming a psy-
chiatry lecturer at McGill University in Montreal.

Therefore, the nascent psychiatric specialty was enriched 
with a generation of young researchers with a solid neu-
rohistological background, whose immediate predeces-
sor was what Diego Gracia Guillén called the “Genera-
tion of the Archivos de Neurobiología.”76 This name refers 
to a group of professionals (Sacristán, Rodríguez Lafora, 
Sanchís Banús, Villaverde, Prados Such, etc) who in the 
1920s, with training and working methods that were 
superior to those of their predecessors, tried to estab-
lish for the first time in Spain a rigorous, professional, 
scientific psychiatry, comparable to the best European 
psychiatry of the day. These high standards were also 
brilliantly achieved by Alberca, both at the clinical level, 
at the Murcia psychiatric hospital, and as an instructor, 
at the University of Valencia. However, as mentioned at 
the beginning of this article, detailed analysis of this is 
beyond the scope of the present study.

Discussion

This article demonstrates the relevance of Román Al-
berca’ s microscopy work during his training, under the 
direction of Pío del Río-Hortega and Constantin Leva-
diti. This research was the subject of many of Alberca’ s 
publications that are reviewed here. They frequently not 
only describe morphological aspects of the subjects he 
addressed, but also provide relevant morphofunctional 
interpretations. These publications reflect Alberca’ s per-
fect mastery of the microscopy techniques of the Span-
ish Histological School, and their applicability to neuro-
pathological analysis.

This research activity, which he started at only 18 years 
of age, was interrupted in 1928 due to the difficulties he 

faced in achieving professional stability in the clinical 
and university settings. However, his neurohistological 
training would be an excellent starting point, and per-
manently marked his brilliant subsequent neuropsy-
chiatric work in Murcia and Valencia, where he was the 
first chair of psychiatry.
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