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Laudatio del Protesor

Sir Salvador Moncada
por el Profesor Doctor
Carlos Sanchez Ferrer






Hoy celebramos la concesion a Sir Salvador Moncada el titulo de Doctor
Honoris Causa por la Universidad Auténoma de Madrid y me corresponde la
tarea introducir su figura en esta audiencia. Es, al mismo tiempo, una empresa
facil y dificil; facil porque la excepcional carrera cientifica del Prof. Moncada
es conocida por muchos, fuera incluso del mundo de la investigacion, y sus
hallazgos han modificado el tratamiento farmacoldgico que reciben hoy millones
de personas en el mundo. Dificil, porque al tener forzosamente que resumir sus
multiples contribuciones a la Medicina comeleré omisiones por las que desde
ahora mismo pido perdon.

Es tradicion en estos casos comenzar por una breve reseia biografica. Nacido
en Tegucigalpa (IHonduras) su familia se traslado cuando ¢l era atn un nifo a
El Salvador por razones que le han acompanado loda su vida y que en esle caso
afectaban a su padre: el compromiso politico y social. Sus lazos con El Salvador,
debido aello, sontambién profundos, ya que alli estudié el Bachillerato y se incorpord
ala Universidad, enla FFacultad de Medicina de la Universidad de El Salvador. En ese
tiempo, a modo de premonicion, se produce su primer contacto con lo que después
seria la Universidad Auténoma de Madrid, entonces ain inexistente. I'n efecto, la
asignatura de Farmacologiale fue impartida por un entonces joven profesor espariol,
el Prof. Pedro Sanchez Garcia, que unos anos después fundarfa y dirigiria hasta
su jubilacion el Departamento de Farmacologia de nuestra Universidad. Ambos,
profesor y alumno, recuerdan con afecto aquel tiempo y comparten la calificacion

de modélica para la enseiianza recibida entonces en esa su Alma Mater.



A principios de los aitos 70 del pasado siglo abandon¢ El Salvador, algo en lo
que lambién tuvo que ver su compromiso polilico y social, para realizar su Tesis
Doctoral en Gran Bretaia, en el Royal College of Surgeons, bajo la direccién
de Sir John R. Vane. Tras una breve vuelta a Centroamérica, a mediados de los
setenta, Salvador Moncada se establece definitivamente en Gran Bretana, dentro
de los Wellcome Research Laboratories, nuevamente junto a John Vane y junto
a olro ilustre farmacologo latinoamericano, el brasileio Sergio H. Ferreira (por
desgracia recientemente fallecido). in estos inicios de su carrera cientifica realizo
un trabajo fundamental, el primero de los que voy a comentar, a modo de boton de
muestra, de su extensisima labor cientifica. En efecto, su participacion fue crucial
en el esclarecimiento del mecanismo de accion de los farmacos analgésicos y
antiinflamalorios no esleroideos. Todos los que hoy aqui me escuchan conocen
la aspirina, sintetizada hace mas de 100 anos por Hoffmann, pero lo que quiza
muchos no sepan es hasta hace relativamente poco tiempo no se conocia con
exactitud como funciona y qué hace en nuestro organismo. La aportacion del Prof.
Moncada fue esencial en el descubrimiento de la enzima tromboxano sinlelasa
y de la prostaciclina, asi como en el balance homeostalico entre proslaciclina y
tromboxano, hallazgo que constituye el soporte cientifico de un tratamiento clave
hoy en dia, como es la administracion de bajas dosis de aspirina, en la prevencion
de enfermedades cardiovasculares como el infarto de miocardio o el ictus. Fstos
hallazgos fueron determinantes para que Sir John R. Vane recibiera el Premio
Nobel de Medicina en 1982.

Iil segundo gran hito de su trayectoria investigadora es la identificacion como
oxido nitrico (NO) de lo que hasta mediados de los aios ochenta se conocia
como factor endotelial derivado del endotelio (IEDRI), descrito unos arios antes
por Robert Iurchgott (Doctor Honoris Causa por la Universidad Auténoma
de Madrid en 1984 y Premio Nobel de Medicina en 1998). Ademas, describio
la via de sintesis del NO a partir de la L-arginina, mediante enzimas que se
denominaron sintasas de NO, asi como muchas de las actividades bioldgicas de
este nuevo mediador. Su hallazgo de que el NO se genera en el Sistema Nervioso

Central le llevo a hacer la propuesta de que la via l.-arginina/NO es un mecanismo



de transduccion ubicuo que regula la funcion y comunicacion celulares. Sus
publicaciones acerca de estos hallazgos son cldsicos de obligada cita para todos
los especialistas en el drea.

Su lercera gran aportacion, hasta ahora, ha sido el descubrimiento de la
interaccion entre el NO y la enzima citocromo ¢ oxidasa, elemento terminal de
la cadena de transporte electronico mitocondrial, que ha permitido establecer
el papel del NO como regulador fisiologico de la respiracion celular, y como una
molécula de senalizacion molecular en respuesta al estrés. La interaccion entre
NO y oxigeno a nivel de la enzima citocromo ¢ oxidasa y sus estudios sobre el
papel del NO en la biogénesis mitocondrial estan teniendo una gran relevancia
en la comprension de la fisiopatologia de la diabetes mellitus tipo 2, el sindrome
melabolico y la obesidad. Su interés reciente en la glicolisis y en los mecanismos
bioenergéticos moleculares que coordinan la proliferacion celular con la provision
de los substratos metabolicos requeridos para este proceso tiene también un alto
interés para distinguir entre la proliferacion normal y la patoldgica, caracteristica
de procesos cancerosos.

Su lrayecloria profesional, siempre fuera de su palria de origen, ha sido
excepcional, tanto desde el punto de vista investigador como académico. Asi, en
los Wellcome Research Laboratories ocupd diferentes puestos como investigador
hasta alcanzar ¢l de Director of Rescarch en 1986. Iin 1996 se traslada al
University College L.ondon, donde funday dirige hasta 2011 The Wolfson Institute
for Biomedical Research. En 1999, llamado por el Gobierno espanol, funda en
Madrid el Centro Nacional de Investigaciones Cardiovasculares (CNIC), entidad
que dirige hasta 2004. También ha dirigido un grupo de trabajo en el VIB Vesalius
Research Center, en Lovaina, Bélgica, y desde 2014 dirige el Institute of Cancer
Sciences, en la Universily ol Manchesler.

[a actividad cientifica del Prof. Moncada durante todos estos anos ha
dado lugar a mas de ochocientas publicaciones, incluyendo libros y articulos
en revistas cientificas de la mas alta calidad, tanto en el area del conocimiento
general (Nalure, Science, ele), como en publicaciones clasicas de Medicina (New

England Journal of Medicina, Lancel, elc), asi como en las dreas de Farmacologia,
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Ifisiologia o Bioquimica, entre otras. Baste decir que el Prof. Salvador Moncada es
uno de los autores mas citados de la bibliogralia cientifica en las tltimas décadas
y, concretamente, es el autor britanico mas citado en biomedicina durante la
década de los noventa. Sin querer reabrir viejas polémicas, el trabajo del Prof.
Moncada es hoy en dia mucho mas recordado y citado que el de otros con mayor
reconocimiento seplentrional. Obviamenle, el Profesor Salvador Moncada ha
recibido multiples distinciones a lo largo de su vida. Es Doctor Honoris Causa
por distintas universidades europeas y americanas. También es Académico
en instituciones de gran prestigio (entre muchas otras, The Royal Society, The
National Academy of Sciences of the USA, la Academia Europea, asi como
nuestra Real Academia Nacional de Medicina). Fntre los multiples premios y
reconocimientos que ha recibido, destaca especialmente el Premio Principe de
Asturias de Investigacion Cientifica y Técnica otorgado en 1990, pero también
cabe mencionar el Premio Nacional de Ciencias de la Republica de Honduras, la
Orden del Mérito José Cecilio del Valle de la Republica de Honduras, el Premio
de la Academia Romana de Ciencias Médicas y Bioldgicas, el Premio Amsterdam
de Medicina de la Real Academia Holandesa de Artes y Ciencias, The Royal
Medal por la Royal Society y la Medalla de Oro Ernst Jung para Medicina), entre
olros, asi como su nombramiento como Caballero por la Reina de Inglaterra
(Knighthood for Services to Science).

Durante loda su trayecloria cientifica, el Prol. Salvador Moncada ha tenido
siempre una especial relacion con Espana y con la ciencia espariola, de modo
que han colaborado con él muchos cientificos espanoles, incluidos por supuesto
investigadores de la Universidad Autonoma de Madrid, también el que les
habla, con estancias en su laboratorio y multiples colaboraciones cientificas.
Asimismo, ha sido crucial su papel como fundador y primer director del CNIC,
ya mencionado anleriormente, inslitucion que acltualmente tiene estrechos
vinculos en investigacion y docencia de posgrado con la Universidad Auténoma
de Madrid.

Conviene recordar, ademas, que la vinculacion del Prof. Moncada

con nuestra Universidad es ya antigua, desde que en 1983 impartio la 22



LLeccion Conmemorativa Tedfilo Hernando, invitado por el Departamento de
Farmacologia de nuestra Universidad, entonces dirigido por el ya citado Prof.
Sanchez Garcia, hasta su altruista participacion en el Primer Simposio de
Investigacion en Biomedicina, en Marzo de 2014, organizado conjuntamente por
la Facultad de Medicina de la Universidad Auténoma de Madrid y el Instituto de
Investigaciones Biomédicas Alberto Sols (ULAM-CSIC) donde el Prof. Moncada
no solo impartié una ponencia extraordinaria, sino parlicipd aclivamente en la
discusion de los trabajos presentados por nuestros jovenes doctorandos. Este
ultimo aspecto define también la biografia del Prof. Salvador Moncada, en
relacion con su ya mencionado compromiso politico y social. Acogedor siempre
con los jovenes interesados en la ciencia, ha favorecido y participado activamente
en su formacion, destacando sus inicialivas para promover la ciencia en los paises
menos favorecidos, logicamente con especial alencion a América Lalina, como
por cjemplo la Ffundacion Honduras Global para ayudar a jovenes cientificos
emprendedores.

Quiero, antes de terminar, destacar algo que es muy importante para mi y
creo que para el Prol. Moncada también. Su trabajo, extenso y fructifero, no ha
terminado ain. Pocas cosas disgustan mas a Salvador Moncada que considerar
su trabajo como algo pasado y terminado. Sigue lleno de proyectos e ideas vy,
de manera llamativa, sorprende siempre la capacidad que le caracleriza para
plantear los problemas, para hacer las preguntas adecuadas, aquéllas que obligan
a pensar y recapacitar, que son las fecundas y auténticamente creativas. I'n un
mundo saturado de datos, muchas veces inttiles, lo que también sucede a menudo
en la ciencia, saber ordenar y priorizar lo relevante respecto de lo superfluo, saber
plantear las cuestiones correctas para conseguir las respuestas importantes es
una virtud escasa y en la que el Prof. Moncada siempre ha tenido una habilidad y
perspicacia asombrosas. Por eso, sabiendo que Salvador Moncada mira siempre
mas hacia el futuro que hacia el pasado, quiero lerminar esta presentacion con

unos versos de Neruda que ensalzan el presente. Dicen ast:



liste

presente

liso

como una tabla,
fresco,

esta hora,

esle dia

limpio

COMO una copa nueva
-del pasado

no hay una
lelarania-,

tocamos

con los dedos

el presente,
cortamos

su medida,
dirigimos

su brote,

esla viviente,

Vivo,

nada liene

de ayer irremediable,
de pasado perdido,
es nuestra
criatura,

esla creciendo

en este

momento, esta llevando

arena, esta comiendo

en nuestras manos,

cogelo,

que no resbale,

que no se pierda en suenos
ni palabras,
agarralo,

sujélalo

y ordénalo

hasta que te obedezca,
hazlo camino,
campana,

maquina,

beso, libro,

caricia,

corta su deliciosa
fragancia de madera
ydeella

hazte unasilla,
trenza

su respaldo,
pruébala,

0 bien

escaleral

Si,

escalera,

sube

en el presente,
peldano

tras peldaiio,
firmes

los pies en la madera



del presente,
hacia arriba,
hacia arriba,

no muy alto,

tan solo

hasta que puedas
reparar

las goteras

ir por el cielo, irse
hacia el pasado.
Ta

eres

lu presente,

tu manzana:
lomala

de tu arbol,

del techo, levantala
no muy alto, enlu

no te vayas al cielo, mano,
alcanza brilla

las manzanas,

como una estrella,

no las nubes, tocala,
ésas hincale el diente y andate
déjalas silbando en el camino.






Laudation of Professor

Sir Salvador Moncada
by Professor Doctor
Carlos Sanchez Ferrer






We are here loday Lo celebrale the award Lo Sir Salvador Moncada of
an Honorary Doclorale {rom the Universidad Auténoma de Madrid, and it
is my task, which is both easy and difficult, to present him to this audience:
easy, because the outstanding scientific career of Professor Moncada is
well-known even outside the world of research and because his findings have
changed the pharmacological treatment received today by millions of people
worldwide; and diflicult, because since I necessarily have Lo gloss over his
many conlributions to medicine, there will inevitably be omissions, for which I
apologise in advance.

It is traditional in such cases to give a brief biography. Salvador Moncada
was born in Tegucigalpa (Honduras). His family moved while he was still a child
Lo El Salvador for reasons that have accompanied him throughout his life which
in this case aflected his father, his political and social commitment. His links
with El Salvador are deep-rooted because it was there that he went to school
then the Faculty of Medicine at the University of El Salvador. Back then, as a
sorl of premonilion, he first came into contacl with whatl was Lo become Lhe
Universidad Auténoma de Madrid, although it did not exist at the time. The
subject of Pharmacology was taught by a young Spanish teacher, Professor
Pedro Sanchez Garcia who, several years later, was to found and direct, until
his retirement, our university’s Pharmacology Department. The two of them,
teacher and student, have fond recollections of that time and agree that the

teaching in his Alma Mater was exemplary.



In the early 1970s, he left Il Salvador, also for reasons pertaining to his
political and social commilment, to prepare his doctoral thesis in Greal Brilain,
al the Royal College of Surgeons under Sir John R. Vane. Then, after a short
time back in Central America, in the mid-1970s, Salvador Moncada took up
residence in Greal Britain, working for the Wellcome Research Laboratories,
again with John Vane and alongside another well-known Latin American
pharmacologist, Sergio H. Ferreira from Brazil (who unfortunately died
recently). In these early years of his scientific career, he worked on an essential
project, the first of the examples I shall be mentioning from his very full
scientific curriculum. His participation was crucial for clarifying the mechanism
by which analgesics and non-steroid anti-inflammatory drugs act. Fiveryone
here Lloday knows aboul aspirin, which was synthesised over 100 years ago by
Hoffmann, but what you perhaps do not know is that until relatively recently
it was not clear how it works and what it actually does within the human body.
The contribution made by Prof. Moncada was essential in the discovery of the
thromboxane synthetase enzyme and of prostacyclin, as well as the homeostatic
balance belween prostacyclin and thromboxane. This finding is behind a
treatment that is key today, that is, the administration of low doses of aspirin to
prevent cardiovascular diseases such as myocardial infarction or stroke. These
findings led to the award of the Nobel Prize for Medicine to Sir John R. Vane in
1982.

The second main landmark in his research career was the identification
as nitric oxide (NO) of what until the mid-1980s had been known as the
endothelium-derived relaxing factor (EDRF), which had been described a few
years before by Robert Furchgott (who received an Honorary Doclorate from
the Universidad Autonoma de Madrid in 1984 and the Nobel Prize for Medicine
in 1998). Dr Moncada also described the path for nitric oxide synthesis from

~arginine by means of enzymes that were called NO synthases, as well as many
of the biological activities of this new mediator. His finding that nitric oxide is
generated in the central nervous system led him to propose that the IL-arginine/

NO path is a ubiquitous transduction mechanism that regulates cell function and



communication. His publications on these findings are classic references for all
specialists in this area.

His third great contribution, so far, is the discovery of the interaction
between NO and the enzyme cytochrome ¢ oxidase, the terminal element in the
electron transport chain of mitochondria which has made it possible to establish
the role of NO as the physiological regulator of cell respiration and as a signalling
molecule in response Lo stress. The interaction between NO and oxygen al
the level of the cytochrome ¢ oxidase enzyme and his studies on the role of
NO in mitochondrial biogenesis are becoming very relevant for explaining the
physiopathology of diabetes mellitus type 2, metabolic syndrome and obesity.
His recent interest in glycolysis and in the molecular bioenergy mechanisms that
coordinalte cell proliferation with the provision of the metabolic substrates that
are required for this process is also of great interest for distinguishing between
normal proliferation and the pathological proliferation that is characteristic of
cancer processes.

IHis professional career, always outside his country of origin, has been
exceplional from both the research and academic points of view. Al the
Wellcome Research Laboratories he held various research positions, becoming
Director of Research in 1980. In 19906 he transferred to University College
London, where he founded and led, until 2011, the Wolfson Institute for
Biomedical Research. In 1999, he was called upon to set up the Spanish National
Centre for Cardiovascular Research (Centro Nacional de Investigaciones
Cardiovasculares - CNIC) in Madrid, which he directed until 2004. He also
led a working group at the VIB Vesalius Research Centre, in Louvain, Belgium,
and since 2014 has been director of the Institute of Cancer Sciences, at the
University of Manchester.

The scientific aclivity of Professor Moncada over all these years has
led to over eight hundred publications, including books and articles in
scientific journals of the highest quality in the area of general knowledge
(Nature, Science, elc.) and in classic medical publications (New England

Journal of Medicine, the Lancel, elc), as well as in the areas of Pharmacology,
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Physiology and Biochemistry, amongst others. Prof. Salvador Moncada is
one of the writers with most citations in the scientific literature over recent
decades and, more specifically, is the British author with most citations in
biomedicine during the 1990s. Without going into the controversies of the
past, the work of Professor Moncada is cited and remembered much more
than that of others who received greater recognition from the north. Obviously,
Professor Salvador Moncada has received many distinctions during the
course of his life. Ie holds honorary doctorates from various -uropean and
American universities, and is a Fellow of the Royal Society and a member of
the National Academy of Sciences of the USA, the European Academy and
the Spanish Royal National Academy of Medicine. Among the many awards
he has received are the Prince of Asturias Award for Scientific and Technical
Research granted in 1990, the National Award for Science of the Republic
of Honduras, the José Cecilio del Valle Order of Merit from the Republic of
Honduras, the Award from the Roman Academy for Medical and Biological
Sciences, the Amsterdam Award for Medicine of the Dulch Royal Academy
for Arts and Sciences, the Royal Medal from the Royal Sociely and the Ernst
Jung Gold Medal for Medicine. He also received a Knighthood for Services to
Science from the Queen of England.

Throughout his career, Professor Salvador Moncada has had a special
relationship with Spain and Spanish science, and many Spanish scientists
have collaborated with him, some of them from the Universidad Auténoma
de Madrid, including myself, with stays at his laboratory and many scientific
collaborations. His role as founder and first director of the CNIC was crucial,
and this institution still has close ties with the Universidad Auténoma de Madrid
in research and postgraduate teaching.

[t should also be remembered that Professor Moncada’s links with
our university go back over many years. In 1983 he gave the 2™ Tedéfilo
Hernando Commemoralive Leclure, al the invitation of our Pharmacology
Department which was headed at the time by Professor Sanchez Garcia. And

recently he participated altruistically in the First Symposium on Research



in Biomedicine in March 2014, organised jointly by the IFaculty of Medicine
of the Universidad Autonoma de Madrid and the Alberto Sols Institute for
Biomedical Research (UAM-CSIC). On that occasion, not only did Professor
Salvador Moncada give a memorable talk but he also participated actively in
the discussion on work presented by our young doctoral students. This takes
us back to his biography in relation to what I said about his political and social
commilment. He has always been open Lo young people inlerested in science,
aclively participaling in their training and supporting initiatives to promote
science in less advanced countries, especially in Latin America. An example
is the Honduras Global Foundation which aims to help young scientific
enlrepreneurs.

Before I close, I would like Lo stress something thal is very important for me
and, I believe, also for Prof. Moncada. Iis work has been extensive and fruitful,
but it is not over. There can be few things that Salvador Moncada likes less
than considering his work as something that is complete and finished. He still
has many projects and is full of ideas, and he never ceases to surprise with his
capacily for dealing with problems, for asking the right questions, the ones that
will force us to think and re-think, the ones that are truly fruitful and creative.

In a world that is saturated with data, much of which is of little or no use — and
this also happens in science — knowing how to give priorily to what is relevant
and not superfluous, knowing how to ask the right questions to get important
answers is a rare virtue and one in which Professor Moncada has always had
remarkable skill and perspicacily. Since I know that Salvador Moncada always
prefers to look towards the future rather than the past, [ would like to close with

a poem by Pablo Neruda in praise of the present:



This present moment,
smooth as a board,

this crisp hour, this day
pure as a new cup,

no cobwebs from the past,
with our fingers

we louch the present,
we cut il o size,

we guide it as it unfolds,
it is living, alive,

il conlains nothing

of an irreparable past,

of a lost past,

it is our infant,

growing at this very moment,

laking sand, ealing from our hands,

lake it, don’t let it slip away,

don’t lose it in dreams or words,

hold it, tie it,

and order it

until it obeys you,
make it inlo a road,
a bell, a machine,

a kiss, a book,
acaress,

cul its delicious

Jragrance of wood

and make a chair,

braid its back, test it

or build a staircase!

Yes, a staircase,

climb up to the present,
step by step,

stand firm on the wood
of the present,

up, up, not very high,

Just so you can repair

the dripping roof.

not very high, not all the way to heaven,
reach for apples,

not for the clouds.

let the clouds scud across the sky

into the past.

You are your present,
your own apple,

pick it from your tree,
raise il in your hand,
it shines, like a star,
touch it,

take a bite

out of the present,
and walk away,

whistling as you go.









Discurso de Investidura
del Profesor

Sir Salvador Moncada






ks molivo de gran alegria asistir a esle aclo solemne para recibir un
Doctorado Honoris Causa. Un agradecimiento especial para el Profesor Carlos
Sanchez Ferrer por su generosa presentacion y por haber sido el gestor principal
de este reconocimiento.

Me unen a este pais, a su gente y tambien a esta Universidad, lazos de
colaboracion y de profunda amistad. Todo comenzd a partir de los anos 60 del
siglo pasado cuando tuve el privilegio de lener como profesor de Farmacologia a
Don Pedro Sanchez Garcia, en la Universidad de El Salvador, adonde realicé mis
estudios de Medicina.

Desde muy temprano, mi interés por la investigacion cientifica fue mi
molivacion principal y he tenido la buena fortuna de que la vida me haya
brindado las condiciones necesarias para perseguir esla pasion sin restricciones
y sin trabas.

in los primeros afios trabajé en el mecanismo de accion de la aspirina v
farmacos similares. Después de nuestro descubrimiento de la Prostaciclina,
estudié el endotelio vascular, la trombosis y la atherosclerosis. El tercer periodo
comprende el descubrimiento del Oxido Nitrico ylainvesligacion de sus acciones
biolégicas. Finalmente, en los tltimos aios, he trabajado en el papel bioenergético
de las mitocondrias y en problemas relacionados con el metabolismo de la
proliferacion celular.

Cada cambio de lema se dio, porque en un delerminado momento, hubo

una observacion o una idea que generd preguntas interesante que prometian

N}



llevarnos a areas fértiles de trabajo y cada drea de trabajo ha sido una aventura, en
el buen sentido de la palabra.

La investigacion cientifica comprende dos tipos de actividad: la coleccion
detallada y rigurosa de datos que acumula cantidad y afina el conocimiento
y la imaginacién vagabunda que busca, se equivoca, busca de nuevo vy, de
vez en cuando, descubre aspectos nuevos de la realidad que transforman el
conocimiento. Ambas aclividades van de la mano y no puede exislir una sin la
otra.

Yo creo que nosotros hemos hecho mas de lo segundo y nuestra contribucion
hasido la de encontrar preguntas y proveer respueslas iniciales que han sido como
puertas hacia nuevos conocimientos. Hacer preguntas e imaginar respuestas es
para mi la ocupacién mas placentera de la ciencia. Ademads, pienso que aprender
a hacer preguntas y evaluarlas para decidir cudles se deben perseguir, es lo mas
importante del quehacer cientifico: iel corazdn de la ciencial La otra parte de
ese corazon es el diseno y la realizacion del experimento que pone a prueba la
pregunta.

Ahora bien, pienso que al laboralorio solamente se debe ir después de mucho
pensar, pues para decidir qué es lo que hay que hacer y por donde hay que ir, es
necesario descartar de antemano muchas preguntas, al parecer atractivas, que
no llevan a ningtin lugar. Para perseguir una idea hay que descartar primero otras
diez, o tal vez cien....

Mi mélodo ha sido el de observar un problema y tratar de simplificarlo hasta
identificar sus componentes esenciales y después, hacer preguntas sencillas
que puedan ser sometidas al método experimental. Estoy convencido de que la
naturaleza sélo cede sus secrelos a quien hace preguntas adecuadas y de eslas,
las mds sencillas son siempre las mejores.

El comienzo de loda invesligacidon es una pregunla, seguida de un intento
de respuesta generalmente no bien elaborado: la hipdtesis inicial de trabajo.
La experimentacion provee datos que refinan la hipdtesis y de esa manera se
convierte en un modelo mas preciso que vuelve a someterse al experimento y asi

sucesivamente, en un acercamiento asintdtico a la realidad que siempre genera



respuestas tentativas. Como resultado, yo no concibo la investigacion sin una
hipdtesis de trabajo y no entiendo el conocimiento como definitivo y/o absoluto
en ninguin momento.

Hacer preguntas y someterlas al escrutinio experimental, aunque ligadas la
una a la otra, son actividades regidas por reglas muy distintas. La diferencia mas
importante es que, para hacer preguntas, se necesita imaginacion a la que debe
darsele todo el vuelo y flexibilidad. Una vez hecho eso, en el laboratorio, lo primero
que se descarla es la imaginacion, y con experimentos bien disenados, hay que
recoger el dalo, cuya veracidad y precision estan en la base de la generacion de
conocimiento. Esa es la razon por la cual, en ciencia, la imaginacion sin datos es
tan inutil como lo son los datos sin imaginacion.

El juego entre la imaginacion y el dalo, en el que en dllima instancia el dato
es decisivo, es un ejercicio maravilloso que nos acerca a la realidad. iNo hay nada
mas estimulante que la situacion en la cual, a veces y casi por casualidad, logramos
entrever que la realidad funciona, por lo menos en algunos de sus aspectos, Lal
como la habiamos imaginado!

Y eso es, efectivamente, lo importante del dato. El dato en si no es mas que
una simple coleccion de hechos recogidos sistematicamente y expresados de una
forma utilizable. El dato en si no tiene mucho secreto. Las implicaciones del dato
son lo mas importante, como ayuda a explicar el pasado e ilumina el futuro y como
va permitiendo entretejer nuestras interpretaciones, siempre tentativas, de la
realidad que nos rodea.

Il dato es siempre mejorable y por eso, ain cuando el dato se adquiera
de la manera mas rigurosa y con los mejores instrumentos disponibles, el dato
siempre es sospechoso y debe de estar sujeto a escrutino permanente, lo mismo
que nuestra vision de la realidad. La calidad del dato depende siempre de la
sofisticacion del instrumento que se usa para recogerlo y el instrumento depende
del momento historico en que se hace la medicion.

LLas respuestas lentativas de la ciencia son siempre modificables. Por eso, la
ciencia experimental esta basada en la realizacion de experimentos orientados a

deslruir nuestras ideas, nuestras hipotesis, no a demostrar su veracidad. Soélo las
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hipdtesis que sobreviven el bombardeo experimental se mantienen, las otras se
descarlan sin miramientos.

l.a generacion de nuevo conocimiento, entonces, no se mueve como
una aclividad sistematica de conslruccion continua y paso a paso, cada uno
logicamente después del otro.  Se mueve dialécticamente, de tal forma que
periodos de crecimiento sistematico y cuantitativo son seguidos de saltos de
calidad que cambian el paradigma de investigacion. La verdad es que el nuevo
conocimiento no surge de la simple acumulacion cuantitativa de informacion, el
nuevo conocimiento surge, para ponerlo de una manera figurada, de entre las
grietas del conocimiento que enun momento determinado pareciacompletamente
solido. De alli mi insistencia en que la informacion cientifica no debe leerse para
aliborrarse la cabeza de dalos, sino para encontrar los puntos débiles de un
discurso al parecer coherente.

lLa reduccion a la practica es un buen critero de veracidad y siempre, al final
de todo el trabajo, quedan algunos conceptos que, aunque sin ser verdad absoluta,
pueden ser reducidos a la practica y por lo tanto son aplicables.

En nuestro trabajo hay algunas conclusiones que alcanzan esta calegoria,
entre olras, la definicion del mecanismo de accion de la aspirina y farmacos
similares, que ha servido de base para la explicacion de su accion terapéulica,
para la comprension mas clara de los mecanismos envueltos en los procesos
inflamatorios y para el desarrollo de nuevos medicamentos. Il siguiente es el
descubrimiento de la prostaciclina. [ntimamente unido al trabajo anterior, abrié
las puertas para una comprension mas clara del papel del endotelio vascular y
del uso de pequetias dosis de aspirina para la prevencion de las enfermedades
cardiovasculares. Y ademas, el descubrimiento del dxido nitrico con sus multiples
papeles bioldgicos, notablemente, su papel en el control de la presion arterial y el
flujo sanguineo.

La verificacion en la practica es el punto en el cual la ciencia puede contribuir
a la sociedad que la cuida y la financia. Para los que hacemos investigacion
biomédica eso sucede con relacion a la preservacion de la salud, la cura de

la enfermedad y a la posibilidad de mejorar la vida de los seres humanos. Iin



general, el mejor conocimiento de la realidad deberia ser siempre usado con el
proposilo generoso de mejorar la vida y el bienestar de la humanidad.

Finalmente, me siento privilegiado por haber tenido la oportunidad de pasar la
mayor parte de mi vida dedicado a investigacion cientiifica, que es mi pasatiempo
preferido. El Reino Unido me ha brindado condiciones ideales de trabajo y he
encontrado en el camino, estudiantes, profesores y colegas excepcionales, varios
de ellos de este pais, que me han inspirado, estimulado y apoyado a través de los
anos. A todos ellos va mi agradecimiento profundo.

Quiero agradecer nuevamente la generosidad de esta Universidad, que ahora
me acoge en su claustro, dentro del cual promelo hacer mis mejores esfuerzos
para contribuir en su vida acdidemica y en su papel tan importante de fomentar el
beneficio de la sociedad. El periodo historico que vivimos esta caracterizado por
verliginosas transiciones tecnoldgicas sociales, y culturales, llenas de peligro pero
también llenas de promesas. Es tarea de los centros pensantes, jugar un papel
decisivo en la eleccion del camino a seguir y para eso, no hay nada mejor que el
método cientifico.

Senor Reclor, Autoridades, queridos companeros, miembros de mi familia
cercana que hoy me acompanan y que me comprenden y me apoyan siempre.

Muchas gracias!
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[ am delighted to attend this solemn ceremony to receive an honorary
doctorate. I would like to express special thanks to Professor Carlos Sanchez
Ferrer for his generous presentation and for having been the main proponent of
this recognition.

[ have strong links with this country and this university and have many good
friends in Spain. Iiverything started in the 1960s when [ had the privilege of
being taught Pharmacology by Professor Pedro Sanchez Garcia at the University
of El Salvador where I studied medicine.

From a very early age, my main interest was scientific research and I have
had the good fortune that life has offered me the conditions in which I could
pursue this passion without limits or obstacles.

During the early years, | worked on the mechanism ol aspirin and similar
drugs. After our discovery of prostacyclin, I studied the vascular endothelium,
thrombosis and atherosclerosis. The third period included the discovery of nitric
oxide and research into its biological actions. Finally, in recent years [ have been
working on the bio-energetic role of mitochondria and problems relating to the
metabolism of cell proliferation.

Every time the topic changed, it was because a commenl was made or an idea
expressed that generated a question, one that promised to lead to fertile areas of
work, each of which turned out to be an adventure in the best sense of the word.

Scientific research covers two Lypes of aclivily: delailed and careful

compilation of data that refines our knowledge, and a wandering imagination



thal searches, makes mistakes, searches again and, somelimes, discovers new
aspects of realily that transform our knowledge. The two aclivities go hand in
hand and cannot exist independently.

| think we have done more of the second of these, and our contribution has
been to find questions and then provide initial answers that have served as doors
leading to new knowledge. For me, asking questions and thinking up answers is
the most pleasurable occupation in science. And I think that asking questions
and deciding which of them should be pursued is what is most important in
scientific activity. [t is the heart of science. The other part of the heart is the
design and implementation of the experiment that try to answer our questions.

But I think a researcher should only go to the laboratory after devoting a
lot of time Lo thought. Before you can decide what should be done or in what
direction you should move, many initial questions have to be set aside, however
altractive they might seem, because they will take you nowhere. To pursue an
idea, you first have to discard ten, or perhaps a hundred, ideas ....

My method has been to observe a problem and try to simplify it until I can
identify its key components. I then ask simple questions that can be subjected
to experimentation. [ am convinced that nature only reveals its secrets to those
who ask the right questions, and the simplest questions are always the best.

Any research begins with a question, followed by a draft answer, the
initial working hypothesis. [ixperimentation provides data that refine the
hypothesis, which then becomes a more precise model that is again tested with
experimentation and so on, in an asymplolic approach Lo reality that always
generales tentative answers. I therefore consider that research cannot exist
without a working hypothesis, and I never see knowledge as being final and /or
absolute.

Asking questions and subjecling them o experimental examinalion are
aclivities that are related but are governed by very different rules. The most
important difference is that, in order to ask questions, you need to give free rein
Lo your imagination. Once this is done, in the laboratory, the first thing you have

to set aside is your imagination. With well-designed experiments, you have to



collect the data and only if the data are accurate and precise will you be able
Lo generale knowledge. This is why, in science, imagination without dala is as
useless as data withoul imagination.

The game played between imagination and data, in which data will
ultimately be decisive, is a wonderful exercise that brings us close to reality.
There is nothing more exciting than a situation in which, sometimes and almost
by chance, we manage Lo see how realily works, al least in some of ils aspecls,
just as we had imagined!

And this is what is important about data. Data are merely facts that have
been systematically compiled and are expressed in a way that can be used. Data
alone reveal no secrets. The implications of data are what matter. They help us
explain the past and light up the future and allow us to weave our interpretations,
which will always be tentative, of the reality surrounding us.

Data can always be improved. Even when they are obtained in the most
rigorous fashion and using the best tools available, they should always be suspect
and must be subject to permanent scrutiny, as must our view of reality. Data
quality always depends on the sophistication of the tool used to compile them,
and the tool depends on the time in history at which the measurement is made.

In science, tentative answers are always changeable. For this reason,
experimental science is based on experiments that aim to destroy our ideas,
our hypotheses, rather than to show the truth. Only the hypotheses that survive
this barrage of experiments will remain. Any others must be sel aside without
further ado.

So the generation of new knowledge does not move like a systematic
building activity, one step after another. It moves dialectically, in such a way that
periods of systematic and quantitative growth are followed by leaps in quality
that change the research paradigm. New knowledge does nol arise oul of a mere
quantitative accumulation of information. It can be said to appear through the
cracks of knowledge that at one time seemed totally sound. This is why I insist
that scientific information should not be read to fill your head with data but to

find the weak points in an apparently coherent discourse.
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Implementation in practice is a good criterion for veracity and always, at the
end of all the work, there are still some concepls that, while not absolute truth,
can be implemented in practice so are applicable.

In our work, there have been some conclusions that reach this category,
including the definition of the mechanism of aspirin and similar drugs, which
provided a basis for explaining their therapeutic action, for more clearly
understanding the mechanisms involved in inflammatory processes and for the
development of new drugs. The next was the discovery of prostacyclin. This
was closely linked to the previous rescarch and opened up the path for a better
understanding of the role of the vascular endothelium and the use of small doses
of aspirin to prevent cardiovascular diseases. Also, the discovery of nitric acid
with its multiple biological roles, especially in the control of blood pressure and
blood flow.

Verification in practice is the point at which science can contribute to
the society that cares for it and finances it. For those of us who do biomedical
research, this takes the form of health care, curing diseases and improving the
lives of human beings. In general, better knowledge of reality should always be
used with the generous purpose of improving the lives and wellbeing of mankind.

Finally, I consider myself to have been privileged because [ have had the
opportunity to spend most of my life doing scientific research, my favourite
pastime. The United Kingdom has provided me with ideal working conditions in
which I have come across exceplional students, leachers and colleagues, several
of them from this country, who have inspired, encouraged and supported me
over the years. [ am deeply grateful to them all.

I would once again like to thank this university for its generosity for
including me now within its teaching staff. I promise to make every effort to
contribule to its academic life and Lo its very important role of benefiting sociely.
The historic times we live in are characterised by fast-moving technological,
social and cultural changes that entail many risks but also great promise. It is
up to the centres of thinking to play a decisive role in choosing the path to be

followed, for which there can be nothing belter than scientific method.



Distinguished Rector, authorities, colleagues, members of my close family
who are with me today and who understand me and always support me, thank

you all very much.
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1962-1970 > School of Medicine, University of El Salvador.

1970 Doctor of Medicine and Surgery.

1971-1973  Royal College of Surgeons, University of London, Department of
Pharmacology.

1974 > Doctor of Philosophy (Pharmacology).

1983 > Doctor of Science, University of London.

Experience

1969 » General Practitioner in the Social Service of El Salvador

1969-1970 > Instructor of Preventive Medicine, Public Health, School of
Medicine, University of El Salvador.

1970-1971 > Instructor of Physiology, Pharmacology, Dept. of Physiological
Sciences, School of Medicine, University of Honduras.

1971-1973 > Royal College of Surgeons, Dept. of Pharmacology The
Wellcome Research Laboratories, England.
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1984-1986 > Director of the Therapeutic Research Division, Wellcome
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April 1980

April 1980

» Rokitansky Lecture, Vienna, Austrian Association for
Morphological and Functional Research in Atherosclerosis,
Austria.

> Pfizer Lecture in Clinical Pharmacology
(New York Medical College), USA.

December 1980 > VIII Gaddum Memorial Lecture

March 1981

May 1981
May 1981
April 1983

(British Pharmacological Society), UK.

» Bernard Mornington Lecture, European Society for Clinical
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August 1989
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» Rocha e Silva Memorial Lecture, Rio de Janeiro, Brasil.
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Royal Netherlands Academy of Arts and Sciences, The
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February 1993 > The Harveian Lecture, The Harveian Society of L.ondon,
UK.

February 1993 > Sanofi Winthrop Visiting Professor of Clinical
Pharmacology, University of Edinburgh, UK.

February 1993 > John Mallet Purser Lecture, Trinity College, Dublin,

[reland.

April 1993 » VIth Trabucchi Foundation Annual Lecture, Fondazione
Emilio Trabucchi, Milan, Italy.

July 1993 > The Arthur Bloom Memorial Lecture, International Society
for Thrombosis & Haemostasis, New York, USA.

September 1993 > The Ewing Halsell Lecture, The University of Texas Health
Science Center at San Antonio, USA.

September 1993 > The 1993 Stephen Paget Memorial Lecture, Research
Defence Society Symposium, University of Southampton
meeting of the Physiological Society, UK.

October1993 > The I.S. Ravdin Lecture in the Basic Sciences, awarded by
The American College of Surgeons, USA.

October1993 > The Owren Lecture, University of Oslo, Norway.

October 1993 > The Annual Clinical Science Lecture of the Karolinska
Institute, Huddinge Hospital, Sweden.

November 1993 > The 22" Stevenson Memorial Lecture, University of
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January 1994 > First Roussel Uclaf Prize for work in the field of Cell
Communication and Signalling (jointly with Dr. R.
Furchgott and Dr. L. Ignarro), France.
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Carolina School of Medicine, USA.
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Foundation for Biomedical Research, Massachusetts, USA.
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Heart International Conference.



December 2011 > Honorary Fellowship of the British Pharmacological

Society.

March 2012 » Harold Ackroyd Memorial Lecture, Gonville and Caius
College Cambridge.

June 2012 > Professor Fritz Bach Memorial Lecture, 7th International

meeting on Heme oxygenase, Edinburgh.

June 2012 > The Colter lecture, University of Alberta, Edmonton, Canada.

June 2012 > The Paulette Shirey Pritchett lecture, University of
Birmingham, Alabama, USA.

October 2012 > The First Andres Laguna Lecture, Universidad de Alcala,
Madrid, Spain.

January 2013 > Ernst Jung-Medaille fir Medizin in Gold, Jung- Stiftung ftir

Wissenschaft und Forschung, Hamburg, Germany.

Honorary Degrees

January 1986 > The Degree of Doctor “Honoris Causa” of the Faculty of
Medicine, Universidad Complutense de Madrid, Spain.

October 1987 > The Degree of Doctor “Honoris Causa” of the Faculty of
Medicine of the University of Honduras, Honduras.

June 1988 » The Degree of Doctor “Honoris Causa” of the University of
Cantabria, Spain.

March 1989 > Academico de Honor, Real Academia de Medicina de

Valencia, Spain.

May 1993 » Academico de Honor de la Real Academia Nacional de
Medicina, Madrid, Spain..

July 1994 » Honorary Degree of Doctor of Science, University of
Sussex, Brighton, UK.

May 1995 » Honorary Degree of Doctor of Science, Mount Sinai School
of Medicine, New York, USA.

July 1995 » Honorary Degree of Doctor of Science, University of

Nottingham, UK.



February, 1997 > The Degree of Doctor “Honoris Causa” of the University
Pierre & Marie Curie, Paris, France.

May, 1997 » The Degree of Doctor “Honoris Causa” of Medicine,
University of Antwerp, Belgium.

June, 1997 > The Degree of Doctor “Honoris Causa” of Medicine and
Surgery, University of Torino, Italy.

November, 1997 > Doctor Honoris Causa of the University of El Salvador.

November, 1997 > Doctor Honoris Causa of the Central University of Ecuador.

October, 1999 > Doctor Honoris Causa of the University of Santiago de
Compostela, Spain.

March, 2000 > Doctor Honoris Causa of the Universite de Mons-Hainaut,

Belgium.

May, 2000 > Honorary Doctor of Medicine of the University of Tampere,
Finland.

July, 2000 » Honorary Degree of Doctor of Science of the University of

Edinburgh, Scotland.

December, 2000> Doctor Honoris Causa of the University of Salamanca,

Spain.

July, 2001 » Honorary Degree of Doctor of Laws, University of Dundee,
Scotland.

June, 2002 > Doctor Honoris Causa of the University of Montréal,
Canada.

June 2003 > Doctor Honoris Causa, Universita “Roma Tre”, Rome, Italy.

July, 2003 > Honorary Doctor of the Faculty of Medicine, Johann

Wolfgang Goethe-Universitit, Frankfurt am Main,
Germany.

April, 2006 > Doctor Honoris Causa, Université de Licge, Belgium.

September, 2006 > Laurea Honoris Causa in Pharmacy, Universita degli Studi
di Urbino “Carlo Bo”, Italy.

June 2007 » Lifetime Achievement Award, awarded by the International

Association of Inflammation Societies.



April 2008 > Doctor Honoris Causa, Charles University, Prague, Czech
Republic.

September 2008 > Doctor Honoris Causa, Aarhus University, Denmark.

October 2013 > Profesor Invitado de la Universidad de La Habana, Cuba.

October 2013 > Academico de Honor, University of Cantabria, Spain.

November 2013 > Doctor Honoris Causa, Universidad de Buenos Aires,

Argentina.

Visiting Professorships

1988 » Visiting Professor Department of Pharmacology, King’s College
London.

1992 » Visiting Professor Department of Medicine, King’s College
School of Medicine & Dentistry, London.

1998 » Visiting Professor Department of Pharmacology, King’s College
London.

1998 » Honorary Professor in The Welsh School of Pharmacy, Cardift
University.

Editorial work
1975-1980 > Section Editor (General Pharmacology) for the journal

Prostaglandins.

1980 » Consulting Editor, Prostaglandins.

1980-85 > Member of the Editorial Board of the British Journal of
Pharmacology.

1980 > Member of the Editorial Board of Atherosclerosis (Journal of the

American Heart Association).

1980 » Member of the Editorial Committee of Archivos Venezolanos de
Farmacologia y Terapeutica.

1986 > Member of the Editorial Board of the European Journal of
Clinical Investigation.

1989 > Member of the Editorial Board of Thrombosis Research.
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1989 > Member of the Editorial Board of Clinica e Investigacion en
Arteriosclerosis.

2003 > Member of the Editorial Board of the Proceedings of the National
Academy of Sciences, USA.

Books

Scientific Editor of The British Medical Bulletin, no. 39, part 3, Prostacyclin,

Thromboxane and Leukotrienes, 1983.

“Prostacyclin in Pregnancy” edited by P.J. Lewis, S. Moncada and J. O’Grady,
published by Raven Press, New York, 1983.

Nitric oxide from L arginine: a bioregulatory system, edited by S. Moncada and

E.A. Higgs, published by Elsevier, Amsterdam, 1990.

Clinical Relevance of Nitric Oxide in the Cardiovascular System, edited by S.
Moncada, E.A. Higgs and J.R. Berrazueta, published by EDICOMPLET, S.A.
Madrid, 1991.

The Biology of Nitric Oxide. Part 1: Physiological and Clinical Aspects. edited
by S. Moncada, M.A. Marletta, J.B. Hibbs Jr. and E.A. Higgs, published by
Portland Press Proceedings, L.ondon, 1992,

The Biology of Nitric Oxide. Part 2: Biochemistry, Enzymology and
Immunology, edited by S. Moncada, M.A. Marletta, J.B. Hibbs Jr. and E.A.
Higgs, 1992.



Nitric Oxide: Brain and Immune System, edited by S. Moncada, G. Nistico and
E.A. Higgs, Portland Press, London,1993.

The Biology of Nitric Oxide. Part 3: Physiological and Clinical Aspects,
edited by S. Moncada, M. Feelisch, R. Busse and E.A. Higgs, Portland Press
Proceedings, .ondon, 1994.

The Biology of Nitric Oxide. Part 4: Enzymology, Biochemistry and
Immunology, edited by S. Moncada, M. Feelisch, R. Busse and E.A. Higgs,
Portland Press Proceedings, London, 1994.

The Biology of Nitric Oxide. Part 5. edited by S. Moncada, J. Stamler, S. Gross
and E.A. Higgs, Portland Press Proceedings, LLondon, 1996.

The Biology of Nitric Oxide. Part 6. edited by S. Moncada, N. Toda, H. Maeda
and E.A. Higgs, Portland Press Proceedings, 1998.

Nitric oxide and the Cell: Proliferation, Differentiation and Death. Edited by S.
Moncada, G. Nistico, G. Bagetta and E.A. Higgs, Portland Press, London,1998.

The Biology of Nitric Oxide. Part 7. edited by S. Moncada, 1..E. Gustafsson,
N.P. Wiklund and E.A. Higgs, Portland Press Proceedings, 2000.

Nitric Oxide and the Peripheral Nervous System. Edited by N. Toda, S.
Moncada, R. Furchgott and E.A. Higgs, Portland Press Ltd., .ondon, 2000.

The Vascular Endothelium (Handbook of Experimental Pharmacology). Edited
by S. Moncada and E.A. Higgs. Springer-Verlag Berlin. 2006.



Inventorships

Patent no. 1583 961
PROSTACYCLIN AND DERIVATIVES THEREOF

Patent no. 1583 962
PROSTACYCLIN DERIVATIVES

Patent no. 1601 034
PHARMACEUTICAL COMPOSITIONS

Patent no. 1595 056

PHARMACEUTICAL COMBINATION

Patent no. 2033745 B
UNSATURATED FATTY ACID FOR USE IN THROMBO-EMBOLIC
DISEASE

PA1437
L-NMMA FOR PREVENTION OF TISSUE DAMAGE

PA1439
INDUCIBLE NO SYNTHASE
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