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PREFACE

This volume is a compendium of interviews conducted by Thomas A. Ban as part of an
important historical project undertaken by members of the American College of
Neuropsychopharmacology (ACNP) at the close of the twentieth century. Thomas Ban was the
driving force and the primary editor of a ten volume treatise*recording biographical interviews of
neuropsychopharmacologists under the aegis of ACNP to preserve for future generations the
experiences of those who pioneered the field. Ban was primary interviewer for a staggering 56
of the 235interviews in this series, conducted by a team of 66 interviewers.The Ban conducted
interviews provide an unusual insight into the field by virtue of the number and diversity of
neuropharmacologists he interviewed. The resulting volume of re-edited Ban interviews
assembles in archival form what may be viewed as another of the many important contributions
of Ban to the fields of psychiatry and neuropsychopharmacology - communicating his wide
understanding of how the forms of mental illnesses manifest and are influenced by
neuropsychopharmacologic agents. To offer the reader the opportunity to hear Ban’s own voice,
two interviews of Ban himself, conducted by Leo Hollister (December 9, 1996) and William E.

Bunney, Jr. (December 10, 2007) are included to complete this volume.

"Ban TA (Editor). An Oral History of Neuropsychopharmacology. The First Fifty Years. Peer Interviews. (Volumes
1-10). Brentwood: American College of Neuropsyhopharmacolgy. 2011.

"The edited transcripts of the 56 interviews Thomas Ban conducted were first presented in the following volumes of
the Oral History series: Samuel Gershon, Charles Jelleff Carr, Robert A. Cohen, and Alfred M. Freedmanin Volume
One — Starting Up, edited by Edward Shorter; Philip B. Bradley, Enoch Callaway III,Turan M. Itil, Ernest
Hartmann, Philip S. Holzman, and Louis Sokoloff, and A. Arthur Sugermanin Volume Two—Neurophysiology,
edited by Max Fink; Hans Christian Fibiger, Kjell G. Fuxe, Leslie L. Iversen, Murray E. Jarvik, Joseph Knoll, Irwin
J. Kopin, Steven Marc Paul, Alfred Pletscher, and Richard J. Wurtman in Volume Three — Neuropharmacology,
edited by Fridolin Sulser; Donald M. Gallant, George Gardos, Burton J. Goldstein, John M. Kane, John E. Overall,
Eugene S. Paykel, Frederic Quitkin, Alan F. Schatzberg, and Nina R. Schooler, in Volume Four —
Psychopharmacology, edited by Jerome Levine; William E. Bunney, Jr., William T. Carpenter, Jr., John F. Greden,
Gregory F. Oxenkrug, Robert M. Post, William Z. Potter, Elliott Richelson, and Daniel P. van Kammen in Volume
Five — Neuropsychopharmacology, edited by Samuel Gershon; Herbert Barry, III, Kanellos D. Charalampous, and
Charles R. Schusterin VolumeSix — Addictions, edited by Herbert Kleber; Thomas N. Chase, Paula J. Clayton,
Thomas B. Cooper, David L. Dunner, Burr S. Eichelman, Alexander H. Glassman, Katherine A. Halmi, Dilip V.
Jeste, Seymour Kaufman, William T. McKinney, Eric M. Shooter, Myrna M. Weissman, and Paul H. Wender in
Volume Seven — Special Areas, edited by Barry Blackwell; George R. Heninger, Stephen H. Koslow, Paul Leber,
and Charles B. Nemeroff, in Volume 8 — Diverse Topics, edited by Carl Salzman; Frank M. Berger, Jonathan O.
Cole, Louis A Gottschalk, Leo E. Hollister, Conan Kornetsky, and George M. Simpson in Volume 9 — Update,
edited by Barry Blackwell; and Frank J. Ayd, Jr. and Martin M. Katz in Volume 10 — History of the ACNP, edited
by Martin M. Katz. The text of the interviews in this volume is based on text in those ten volumes. Yet, because of
further editing, the interviews in this volume are not identical to the interviews in the “oral history” series.



This Preface is not intended to summarize, nor can it do justiceto Tom Ban’s long and productive
career. To help the reader better understandthe scope of Ban’s academic life and his many
contributions to the field of neuropsychopharmacology, I have included an abridged version of
Ban’s curriculum vitae (Appendix 1) and an outline of his major scientific contributions
(Appendix 2). My goal for this Preface is to provide a personal glimpse of Tom as mirrored in

our friendship of more than three decades.

I first metTom Ban, in May 1984,in Nashville, while Mike Ebert was recruiting me to join the
faculty of the Department of Psychiatry at Vanderbilt University School of Medicine.Tom had
recently returned to Vanderbilt from a two year period in Geneva at the World Health
Organization and was just settling into his final years in Nashville prior to retirement, in Toronto.
Our initial conversation soon established that we had very similar life histories, and even though
we had never formally met before this evening in Nashville, we might well have crossed paths

many, many times before, without knowing so.

Tom and I were born in Budapest 20 years apart, both of us the only child of middle class
parents. [ felt quite comfortable in Tom’s presence, almost at once. I knew a great deal about
Tom’s early life and found that it overlapped substantially and sometimes involved

acquaintances shared with my parents, as Tom was only a few years younger than they were.

Tom enrolled in the Medical University of Budapest, which in 1969 was renamed Semmelweis
University. This was not an easy decision for Tom; at age sixteen, he had been awarded a prize
in a national student literary competition for an essay he wrote on the transformation of the 19th
century novel in the early 20th century, attributing this change to the influence of Freud and
psychoanalysis. Thus, although Tom felt particularly well prepared for a career in literature,
history, and philosophy, previously honed survival skills remained a profound influence, as Tom
relates in his interview with Bunney (this Volume), But, my world that had collapsed with World
War Il was changing again. Hungary became a “people’s democracy”, and I thought it would be
safer to enter medical school.” This was not an unusual decision in post-war Hungary. In my
own life, I heard that my father, despite a fine singing voice, eschewed his dreams for a life in

the opera for the more “secure” profession of engineering. Tomcommenced psychiatric training at



the National Institute ofNervous and Mental Disorders, in Budapest, laying the groundwork for a
long and productive career studying mental diseases and their treatment by using psychoactive

drugs.

Ban immigrated to Canada (Montreal), as did I with my parents (Toronto), during the Hungarian
Revolution of 1956. He obtained licensure to practice his profession in a new homeland, which
required re-training as an intern in Halifax and as a psychiatrist in Montreal. Interestingly, he
completed his internship training contemporaneously with another Hungarian physician, who
subsequently became a good friendof my parents, as well as our family physician, many years
later, in Toronto. Ban had the good fortune to settle in Montreal at McGill University. When in
the early 1960’s we moved to Montreal for my father’s job, my family lived for a number of
years in an apartment building, which, I later understood from Tom, was directly across the street
from Tom’s father’s residence and around the corner from Tom’s own house. So, until the 70’s,

we were neighbors, both commuting to McGill via essentially the same route without knowing it.

Ban’s first McGill mentor was the eminent neurosurgeon, Wilder Penfield, who offered Tom a
fellowship for which he applied while in Vienna, the first stop in the world outside of Hungary.
After returning from his internship in Halifax, he trained in psychiatry with Heinz Lehmann, his
teacher and long term collaborator, and then, Ewan Cameron. I never met Ewan Cameron;
although I had heard of the “notoriety”associated with research he conducted for the United
States government intelligence establishment, which Tom tells me was quite overblown. One
summer in medical school, I worked in a laboratory at the Montreal Neurological Institute right
next door to Wilder Penfield’s office, and had the occasion to exchange pleasantaries with“the
Great Man” in the hallway; and of course, I was honored to participate in a lecture to the first

year McGill medical class by Heinz Lehmann, in 1971, which was impressive, indeed.

During the McGill period, Tom published Conditioning and Psychiatry (Aldine 1964), his first
book, based on his diploma thesis, in which he adopted the view that the conditional reflex is the
elementary unit of mental functioning in the brain. After integrating information on conditioning
at the behavioral and neurophysiological level, he began to study conditional reflex variables in

psychiatric patients.This was to provide a means for bridging the pathologies in the processing of



signals in the brain, which he perceived as the essence of mental illness, with the mode of action
of psychoactive drugs as outlined in a volume he wrote in collaboration with Heinz Lehman,
Experimental Approaches to Psychiatric Diagnosis (Charles C. Thomas, 1971). He also wrote
Psychopharmacology (Williams and Wilkins, 1969), in which he aimed to set a foundation for
what was to become translational neuropsychopharmacology; by examining to what extent
structure-activity relationships with psychoactive drugs translate into neurochemistry,
neurophysiology, and behavioral and clinical effects. This book brings to mind another overlap
in our lives - Tom gave a complimentary copy of this book to his dentist, who just happened to
be a good friend’s father; when I entered medical school, my friend’s father proudly showed me
this book and I remember being very impressed that a “fellow Hungarian” was so accomplished.
This was a particularly productive period for Tom and he published extensively (Appendix 1),
including an incredible 1 to 2 books most years.Tom’s career flourished at McGill; he founded
the first Division of Psychopharmacology in a university setting and directed the first WHO

training program in psychopharmacology.

He was recruited to Vanderbilt University and the Tennessee Neuropsychiatric Institute, in 1976,
by Marc Hollender and Fridolin Sulser. At Vanderbilt, Tom continued his involvement with
international neuropsychopharmacology, which he began at McGill; this culminated in his
position as Consultant in the Division of Mental Health at the World Health Organization in
Geneva, Switzerland for two years, in the early 1980s. This appointment seems to have been a
significant watershed in his career, both professionally and personally - Tom and his family
loved living in cosmopolitan Geneva, and thus, the seeds were sown for their eventual departure
from Nashville as well as Tom’s shift in scientific focus. Although in Psychopharmacology he
recognized that the pharmacological heterogeneity within psychiatric diagnoses precludes
meaningful biological research of mental illness and the discriminative use of psychotropic
drugs, only after his return from Geneva, did he begin developing methodologies that he believed

could break the impasse created by studying pharmacologically heterogenous populations.

My friendship with Tom began within a very short time after I arrived at Vanderbilt, in 1986 (see
in the front piece of this Volumea portrait of Tom from this period). We would sit for hours and

talk about many things, especially his vision of psychiatry. I soon realized how magnificent and
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orderly a mind he possessed. It was apparent that he could expound at length on almost any area
of psychiatry raised for discussion - he had been there before, had thought about it profoundly,
and probably had published a paper or two, or even a book, on the topic. Most impressive to me
was how he could direct you to the exact publication that was the first in which the particular
topic was raised, as well as the historical procession of the concepts involved. Thus, I would
simply listen and learn (perhaps as I did when editing this volume), and more often than not,
found his insights invaluable. Newly arrived from the National Institutes of Health, I was
charged with establishing the Division of Alcohol and Substance Abuse within the Department
of Psychiatry at Vanderbilt, still greatly influenced by the unique research style practiced in
Bethesda, which began and ended in the laboratory. Tom, however, firmly believed that
psychiatry, regardless of whether it is considered a branch of neuroscience, is a clinical discipline
with its own methodology, in which psychopathological symptoms express most directly the
pathology in the processing of signals/experiences in the brain, and only nosological entities can
completely represent the totalityof their clinical manifestations from onset to outcome of the

illness.

It was at this time that Tom was finalizing the Prolegomenon to the Clinical Prerequisite
(Pergamon Press, 1987). This publication began the process of developing a Composite
Diagnostic Evaluation (CODE) system for psychiatric disorders (JM Productions, 1989). Tom
half-seriously viewed this work as a first step for creating “codes” for the processing of mental
events, as in the “genetic code”, hence his choice of the the acronym. At the time, I thought he
was much too focused on his perspective without seeing all the excitement in genetics and
neuroscience that, of course, captivated me. He confidently held that the finest genetic study
designed to understand the molecular complexities of the dysfunctional brain of a psychiatric
population would fail without a strong anchor in diagnosis, or at least in a pharmacologically
homogeneous population. He strongly believed that in the study of mental illness, psychiatry
should guide, rather than follow neuroscience and that psychotropic drug development was
wandering lost in the desert without psychiatric feedback. His advice to me was, “Peter, you
need to see more patients.” This was not the wisdom I wanted to hear from my friend, quite the
opposite of what my other colleagues advised me - they viewed clnical work in psychiatry as a

distraction from real scientific accomplishment (“protected” time for research was their mantra).
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In fact, only during the last decade have I recognized how greatly influenced I was by Tom’s
counsel, and that it may have pointed me in the right direction. Could the cause of this have

been that he was living a very parallel life just 20 years ahead of my own?

Tom “retired”, in the mid-1990s, to Toronto, a city which has been a wonderful choice for him
and his family. My parents also relocated to Toronto and while they were still living, I had the
occasion to visit Toronto often and to see Tom. More recently, Tom and I have sustained our
friendship with regular phone calls and via other electronic means. Retirement for Tom has not
reduced his devotion to his scholarly activities and he works harder now than do many who are
half his age. He retired from Vanderbilt, so that he could dedicate his full time to collaborate
with his former fellows to develop and use CODE-related diagnostic systems in the re-evaluation
of psychotropic drugs already in clinical use and in the clinical development of new
psychotropics. During Tom’s retirement, other subjects that have captivated his interest have
been how, in the absence of a valid psychiatric nosology, the corporate world has influenced the
development of pharmacotherapy in psychiatry, and how to most appropriately conceptualize
conflict of interest in neuropsyhopharmacology. Another vitally important theme in Tom’s
scholarly life during the Toronto years that I alluded to in the beginning of this Preface is his
passion for the history of psychiatry, especially neuropsychopharmacology. The fruits of this
passion and tenacity are two historical multi-volume treatises, The History of
Psychopharmacology and the CINP, As Told in Autobiography (edited with D. Healy and E.
Shorter; Animula, 1998-2004) and An Oral History of Neuropsyhopharmacology(American
College of Neuropsychopharmacology, 2011) and other related volumes (Appendix 1).

Most recently, Tom has spearheaded the establishment of the International Network for the
History of Neuropsychopharmacology (INHN). Once again, he has recognized an emerging
problem for neuropsychopharmacology.The flood of information with possible relevance to
mental illness generated by rapid advances in the neurosciences in cyberspace has become a
distraction. Yet, he also recognized that the same advanced communication technology that
rendered these isolatedbits of information so readily accessible without scrutiny could be
employed to undo the harm by organizing the information into an historical and proper

psychiatric context, and thereby useful for the study and treatment of mental illness. By doing so,
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Tom believes that INHN could provide a bridge not only between different generations of
clinicians and scientists involved in neuropsychopharmacology but also between the different

disciplines involved in the field.

The contextual guidance Tom provided has been invaluable to me inproducing this volume. I
believe this compendium of interviews conducted by Tom Ban will serve to depict the man and

his journey, in addition to those of whom he interviewed.

In closing, I would like to sincerely thank Ronnie D. Wilkins, Ed.D., CAE, the Executive
Director of the American College of Neuropsychopharmacology, for allowing me to edit and
assemble this volume of the interviews conducted by Thomas A. Ban, which were initially

published under the imprimatur of the American College of Neuropsychopharmacology.

Peter R. Martin
Nashville, Tennessee, U.S.A.
June 25, 2014.



13

1. FRANK J. AYD, Jr.

TB: This will be an interview with Dr. Frank Ayd, Jr., one of the pioneers of
neuropsychopharmacology  for the  Archives of the American College of
Neuropsychopharmacology. We are in Washington, DC, at the Biltmore InterContinental Hotel.
It is July 19, 2001. I am Thomas Ban.

TB:  Frank, we’ve known each other for a long time.

FA:  That’s correct.

TB: TI’ve followed your work since I started my residency in psychiatry at McGill in the late
1950s. What I would like to do now is go through your life and achievements. Let’s start from
the very beginning. Tell us where you were born, brought up, and something about your
education and early interests.

FA: Well, Tom, I was born in Baltimore, Maryland, and I’'m the son of a doctor. I had two
doctors before me in our family. My father was a doctor, and my grandfather, who was first a
pharmacist, but later, became a physician. He was very interested in pharmacology. My father,
originally, was a general practitioner, but ultimately, became a pediatrician and was fairly well
known for his work in that area. My father had quite an influence on me. He was a very kind,
soft-spoken man. I became an avid reader, partly from his example, and by his encouragement.
I’m the oldest of five children. I have a brother, who became a Jesuit Priest, and as a Jesuit,
ultimately, became president of one of the Jesuit schools and universities in Pennsylvania. I
have another brother, who became an assistant to the mayor of the city of Baltimore. I have two
sisters, who married and had families; they’re in the real estate business. So, you get an idea of
the family. It’s a strong family. We all see each other fairly regularly, because we all live in
Baltimore. I went to grammar school, a Catholic grammar school, in Baltimore, a Jesuit high
school in Baltimore, and a Jesuit college in Baltimore. I also went to medical school in
Baltimore. So, every bit of my education was in the city of Baltimore. I graduated from the
University of Maryland when World War II was on. And, when I graduated from medical school,
I, like all graduates, was given time, before called on active duty, to get some training in

medicine. So I did an internship in a Catholic hospital in the city of Baltimore. And, when I

“Frank J. Ayd, Jr. was born in Baltimore, Maryland in 1920 and graduated in 1945 with his M.D. from the
University of Maryland. From 1955, he was chief of psychiatry at Franklin Square Hospital in Baltimore. He was
also director of education at Taylor Manor Hospital in Ellicott City, Maryland, and president of Ayd’s
Communications. He died in 2008. He was interviewed in Washington, DC on July 19, 2001.
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finished that internship, I had applied for a residency in pediatrics. Now, you see my father’s

influence, his example. And, the Navy gave me time to do all these before I started on active

duty.
TB: Can we go back a little?
FA:  Sure.

TB:  What year did you enter college?

FA: Let’s see. | entered Loyola College, in 1938, in Baltimore.

TB: What did you major in?

FA:  Well, actually, I took a Bachelor of Arts degree, after I took science courses in biology
and chemistry. At that time, I was not sure about whether I was ever going to go to medical
school. I just wasn’t sure, then. Truthfully, I was toying with the idea that I might become a
Jesuit Priest, and it was not an easy decision to make. I did make it, anyway.

TB:  What made you decide to enter medical school?

FA:  Well, I guess, in part, it was the example of my father and the other doctors I had met
through my father. I also had a conviction that I didn’t have a real vocation for the priesthood;
that has proven to be correct. I made my decision while at a Jesuit retreat house, with my class,
before graduation. The retreat conductor or master was a priest from England, a very well known
British philosopher. He looked somewhat like my concept of Ichabod Crane, physically. And, he
started that retreat with an opening statement, which I have never forgotten. The statement was,
“Gentlemen, there are two things in this world, God and yourself. Everything else is extraneous
matter to be used by you for your salvation or your condemnation.” That was his opening
remark of a two and a half day meditation on what your vocation would be. That convinced me
that I really didn’t have a religious vocation. It was good for me. So, I immediately applied for
medical school. The war was on. They needed more doctors. So, I was admitted.

TB: By the time you entered medical school you were married, weren’t you?

FA: My wife was a freshman a year after me, when I was a sophomore. And, I fell in love
with her and she fell in love with me and we got married after two and a half years, because we
couldn’t get any time off from school. And that was the beginning of the marriage that has lasted
now fifty-seven, going on fifty-eight years. As you well know, it has been a very fruitful
marriage; there are twelve children. We now have thirty-two grandchildren and sixteen great

grandchildren and two more on the way. And, we are all still staying together. Raising those
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kids, educating themwas a challenge; to work hard, get the money to pay tuitions, and everything
else. But, I have no regrets about that.

TB: I saw somewhere that you were active in the student body, while in College. Is this
correct?

FA: Oh, yes. 1 was very active in the student body and became, in my senior year, the
president of the student council at Loyola. That got me involved in the relationship between
students and faculty and gave me some training in negotiating. It was worth the time and effort I
put into it.

TB:  Then, after College you entered medical school.

FA: Yes, I got to medical school.

TB:  When did you graduate from medical school?

FA: 1945.

TB:  And, what did you do after graduation?

FA: Well, I did my internship in St. Joseph’s Hospital, and then, I started my pediatric
residency at the University of Maryland’s university hospital. But then, I was called up to active
duty, because they needed more men. Initially, I was assigned to surgery in the Bethesda Naval
Hospital. It was a big mistake; I have no manual dexterity, whatsoever. And, I said, “Oh, my
Lord.” Fortunately, the commanding officer of the hospital was Admiral Hogan, who was
Catholic. I’d met him on retreats down at the retreat house of the Jesuits, so I had no hesitancy
going to his office and asking if I could see him. It was my first real introduction to how the
military protects their big officers when his secretary said, “Well, who are you”? And, I said
who I was. And she said, “Well, I don’t know. The Admiral is pretty busy. I don’t know if he’d
have time to see you or not.” And, I said, “Well, just tell him it is Frank Ayd from Loyola.”
She, begrudgingly, said “all right”. About fifteen minutes later, she came out and said, “Follow
me.” I went into Admiral Hogan’s office, and, we exchanged greetings. Then, he said, “What’s
your problem?” And after I told him, he said, “Well, we don’t have any pediatric services in the
Navy right now. We have, what some people might call babies, but those are psychiatric
patients.” Then, he said, “I’m going to send you up to Bainbridge”. Bainbridge was a naval base
very close to the VA Hospital at Perry Point that was understaffed. This was at the time when the
nationwide program started in which doctors were being sent to military bases and then loaned

by the army or by the Navy to VA hospitals. It was a great experience, Tom, because there were
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about two thousand psychiatric patients and only eight doctors in the whole hospital that
included the superintendent, the assistant superintendent, an internist, a surgeon, a dentist and a
radiologist. So, you could figure out, that left two “psychiatrists” to take care of the psychiatric
patients. You were pretty much on your own but you were given every opportunity to learn and
practice. When I went there, Tom, to be perfectly honest, I had no ambition to become a
psychiatrist. But, after six months there, I began to realize that there’s something very intriguing
about psychiatric patients. Let me give you one of my experiences. It was a bitter cold winter
night, and as you might know, Perry Point chucks out into the Chesapeake Bay. I was the officer
of the day and I got a call from someone from one of the wards, telling me that a patient had
escaped from the shower. My immediate response was, “I wouldn’t worry about him. It’s so

2

damn cold. He’ll be back in another fifteen minutes.” All of those attendants, actually, were
farmers and when they couldn’t farm, they worked at the hospital. And, he said, “Doc, you don’t
know these people. If we don’t find him, he’s going to be an icicle.” So, we started the search
and found him. He was pretty blue and pretty hypothermic, but he revived and that was it. He
could have died. And, you would think that the pain that was caused by the cold would make
him come indoors. It didn’t. So, I began to wonder about what makes these people so different.
TB: It was areal learning experience, much more than anyone could convey in a class.

FA: Oh, yes. I had another patient who stuffed himself with newspapers and then ignited the
papers. I got called over, and when I arrived, he was just sitting there responding to his
hallucinations, and was not complaining of any pain or anything else. He had, I guess, twenty
percent of his body badly burned; second and third degree burns. And, I didn’t have to give him
opioids or anything else for pain. He never complained of pain. So, I learned that
schizophrenics have decreased pain sensitivity. That was for me a very important observation.
So, I began to become extremely interested in schizophrenia.

TB: Did you decide by that time that you would become a psychiatrist?

FA: Yes, I did decide by that time.

TB: Can you remember the different treatments you used in those days?

FA:  Oh, yes. Bromide was still used; and we had patients get bromism from being overdosed
with bromides. Barbiturates were used a lot. Paraldehyde was also used a lot. I hated the smell

of it. We used, in those days, insulin, as well. We had our share of fatalities with insulin. If you



17

had experience with insulin coma therapy, you know that you have to be extremely careful
because you can easily induce severe, perhaps, irreversible hypoglycemia.

TB:  So, you became involved in treating psychiatric patients with drugs and insulin coma?
FA: That’s right. And then, of course, I got involved with ECT. I tell you, Tom I was
convinced that ECT was a great treatment. When I was doing my internship, I had seen some
patients who got ECT and I saw the kind of “awakening” that Oliver Sachs described with L-
DOPA in Parkinsonism after three or four treatments with ECT. And, at Perry Point, I seized the
opportunity to get experience at administering ECT.

TB:  Was ECT at the time still administered without muscle relaxants?

FA: What you needed was a couple of strong men to hold the patient down, and a very firm
pad under the back to arch it, to reduce the risk of spinal compression. You also needed a rubber
mouthpiece to keep the cheeks from being damaged or the jaw dislocated. We didn’t have, at the
time, a safe, short acting barbiturate that could rapidly induce anesthesia. That was introduced
after I was out of Perry Point. I was already in practice when I was asked by a company to take a
look at an IV anesthetic, which they said, on the basis of animal studies, was of short duration
and rapidly induced anesthesia. It was sodium barbital. I administered it to a series of patients
prior to ECT, and it seemed to work.

TB:  Are we talking about the early 1950s?

FA: That’s correct, yes.

TB:  What did you do after Perry Point?

FA: Well, Tom, by this time, I had children. I had to get out and get more money than the
Navy was paying me. That was for sure. To increase my income, I went into practice. But it
takes a couple of years to start a practice; to become known by your colleagues and get referrals.
So, I also had some GI Bill of Rights funding for education I could capitalize on. So, I went back
to the University of Maryland. It happened that I very much liked John Kranz, the
pharmacologist there. And I took the course John Wagner, a pathologist, was offering in
neuropathology. It was a one-year course, and I used to go down to attend the course during the
day, and see patients in my office at nights.

TB:  So, by 1951, you had opened your practice?

FA:  That’s correct.

TB: Did you also have an academic appointment?
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FA: Oh, yes. Even while I was at Perry Point, I taught psychology at the Catholic University
in Washington, DC. Then, my alma mater also asked me if I would head up a small department
in psychology. And I did that for about two or three years, I think, until they got a full time man
with a Ph.D. in clinical psychology.

TB: Didn’t you present your first paper in those years?

FA: Yes, it was around that time. My first paper in a medical journal was my first report on
chlorpromazine. I presented it at the Southern Medical Association’s annual meeting, which
happened to be in St. Louis that year. It was the first paper on chlorpromazine in this country,
presented at a national meeting.

TB: Didn’t you publish a couple of articles prior to your paper on chlorpromazine?

FA:  Oh, yes. I had already published before in one of those throwaway magazines. They were
commentaries, on topics, as for example, “The Lack of Pain Sensitivity in Schizophrenics”, and
things of that sort.

TB: Didn’t you get involved in the care of psychiatric patients in a general hospital setting in
those years?

FA:  Oh yes, absolutely.

TB:  Weren’t you one of the first in the United States who practiced psychiatry in a general
hospital setting?

FA: That’s correct, Tom. That is correct. And again, I was very fortunate that the first
hospital, a general hospital, that allowed me to have psychiatric patients admitted to my service,
was St. Joseph’s in Baltimore, where I had done my internship. My father had been on the staff
at that hospital, I don’t know for how many years, he was probably there for forty years. So, the
nuns were very gracious, and the chief of medicine, of course, trained me during my rotating
internship. And I started doing ECT there and admitting inpatients. That was feasible. In those
early days when chlorpromazine came along, I had to train the nurses and the interns, and also,
had to educate everybody that psychiatric patients are not as dangerous as people might think
they are. It worked. There was only one suicide I had over ten years on my service at St.
Joseph’s, Bon Secour’s, St. Agnes’, and Mercy Hospitals. All these were Catholic hospitals,
where I had admitting privileges. And, one also learns fast. I had a patient, a very cunning
patient, whom I had on suicide watch. I had a nurse assigned to the patient to watch her

constantly. Well, when it was quiet on the ward, as night began to set in, she asked for a drink of
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water. The nurse gave it to her, and then, she dropped the glass on the floor. The nurse went out
to get a mop. When she came back in, the woman had gone out the window, and she died. Most
of the patients who were admitted were depressed patients, who were not seriously suicidal. If
they were, we had extra precautions taken for them. Many of them, I gave ECT, because I was
convinced of the value of ECT, particularly, in suicidal patients.

TB:  So, you used ECT extensively? Weren’t you a member of an ECT Society in those years?
FA: Oh, yes. It was called the Electroshock Research Association. It had many very fine
people, whoml met in that Association. Lothar Kalinowsky and David Impastato from New
York, Howard Fabing from Cincinnati, George Ulett from St. Louis. I, actually, went to Howard
Fabing and Doug Goldman, in Cincinnati, to spend with them a week. As you know, Doug
Goldman, was a board certified internist, psychiatrist, and electroencephalographer. These were
wonderful people to be literally tutored by. I’d stayed in their home; they opened their door and
welcomed me in. So did Lothar Kalinowsky, who couldn’t have been kinder to me.

TB:  So, you were taught ECT by Kalinowsky?

FA: Oh, yes. I watched him and he taught me different techniques with respect to electrode
placement, and so on.

TB: Isuppose this happened before he wrote his classic text on ECT.

FA: Yes, a few years before that. It became clear to me that administration of a muscle
relaxant was very desirable, because you could avoid fractures. And it was also clear that it was
preferable to administer it with a short acting rapidly metabolized anesthetic. As I mentioned it
before, I did a clinical study with sodium barbital before, and I presented the results of that study
at an annual meeting of the Electroshock Research Association. It was well received. I got one of
the two prizes of the Association for my paper.

TB: How did you get to the idea of giving a muscle a relaxant prior to ECT?

FA: Well, I had met A.E. Bennett at an APA meeting, in San Francisco, and we ended up
becoming friends. He had just started his pioneering work with succinylcholine, around that
time, and I watched him administer the substance a couple of times. He had me do it under his
supervision. It was marvelous to see how it worked. If you gave it too quickly, the patient would
stop breathing on you, and that could be frightening. So you have to be very prudent in the
administration of it. But, it mixed very well with barbital sodium. It focused my attention on

drug-drug interactions, because if you didn’t do it right, instead of helping, you could harm the
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patient and scare yourself. That’s for sure. I felt it was important that patients get this combined
treatment prior to being given ECT. I took sort of an interest in this treatment, and went out and
talked and wrote about it.

TB: How did you get involved in psychopharmacology?

FA:  Well, I was in private practice, OK? And, in private practice, you make a commitment to
a patient that you are going to provide the best possible care you can provide that alleviate their
suffering that is so concomitant with psychiatric disorders. We had a definite effective treatment
for depressed patient in ECT. So, I thought if we could use succinylcholine with barbiturates, we
could make ECT an even safer treatment. As it was, why not to try other drugs in the treatment
of psychiatric patients? It so happened, that a Squibb representative, who used to call on my
father, came to see me. I was using my father’s office at the time, because I didn’t have enough
money coming in to pay the rent for somebody else’s office. We started chatting, and he asked
me what I was doing. I told him what I was doing, and about my interest in using medication in
treatment. So, a couple of weeks later, I got a phone call from Squibb, from a doctor at Squibb,
who wanted to come down to see me. That sounded interesting. He came to see me with a
product he called mephenesine that had muscle relaxing properties. He was looking for someone
who would be willing to explore it, as a possibility of using it as an anxiolytic, muscle relaxant,
in the treatment of neurosis. So, I thought, well that sounds interesting. And after reading the
information on the animal data they had, I found that it looked reasonably safe; I said, OK. I did
a study with the substance, and found that it was practically a dud. It had some sedative
properties, but did nothing really to alleviate the kind of tension that the severely ill psychiatric
patient has. So, I gave a narrative report on my findings to the company that was never
published. They told me, right off the bat that based on my report, plus of one other person’s
report, they had decided that there was no market for this compound. But, that identified me as
someone who is interested in working with new drugs. It’s amazing how the word gets around in
the industry. And, the next drug that I ever agreed to do a study on was chlorpromazine. I got a
phone call from a Dr. Bill Long. Bill Long’s Jesuit brother was a principal at the high school
that I attended, and he mentioned to Bill Long my interest in drugs. And Bill called me that he
had a drug from Rhone-Poulenc in Paris, and he would like to talk to me about it. So, he came to
Baltimore, and I’ll never forget it, he had samples of 10 mg tablets of chlorpromazine with him.

You’d have to give a full bottle to get some effects from it. But, I tried the drug, and initially,had
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some unhappy experiences with it. The first patient,to whom I gave chlorpromazine, was in a
general hospital. He was a very tense, obsessive-compulsive guy. I put him on a relatively low
dose, but still, in two days, he got jaundice. The nurses called and said, “Your patient is yellow”.
I went in to see him right away. I was never convinced thatchlorpromazine, actually, was
responsible for his jaundice because when we admitted him to the hospital for his obsessive-
compulsive disorder, he, also, had fever and some malaise. So, we just withdrew the
chlorpromazine and waited until the storm blew over. It cleared up spontaneously. But then, I
had a patient, whom I had been seeing for about two years, and ten days after I put her on
chlorpromazine, when she came back to my office, Tom, she was as jaundiced as she could be.
So, I said, “Oh, Mary, how long have you been like this?” And, she said, “Oh, it’s almost ten
days, doctor”. I said, “You stopped the medicine, didn’t you?” And she replied, “Oh, no, no, it’s
helping me, and you’ve been so kind trying to help me, I just kept taking it.” I learned one thing
right off that you don’t necessarily have to discontinue chlorpromazine when a patient gets
jaundiced. In fact, I kept her on it because she had some very imminent relief. I had known her
for long enough that I could see definite changes in her condition. And, she agreed to continue
on the medication. The family also agreed. We never altered the dose, and the jaundice went
away. She continued to improve, and then, finally, the chlorpromazine was stopped.

TB:  So, you got your chlorpromazine directly from Rhone Poulenc. Most investigators in the
United States got it from Smith, Kline & French. It seems that the first patients you treated with
chlorpromazine were not schizophrenics.

FA: They weren’t. You don’t see that many schizophrenics in private practice. | had at the
time just gotten admitting privileges at Taylor Manor hospital, a private psychiatric hospital.
Most of the private patients don’t go to be treated in private hospitals for schizophrenia, unless
they are very wealthy, because they would need to stay there a long time. Most of the patients
admitted to private hospitals are bipolar, hypomanic or manic patients. Schizophrenic patients
are admitted mainly for a short time to control their agitation and aggressive behavior, or that
sort of thing.

TB:  When was your first paper on chlorpromazine published?

FA: Itwasin 1955.

TB: By the time you published your paper on chlorpromazine, you probably started your

studies with reserpine?
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FA: Yes.

TB:  Where did you get the reserpine from?

FA: Igotit from CIBA.

TB:  From CIBA?

FA: Yes.

TB: By that time, of course, they knew that you were interested in drugs?

FA: Oh, yes, yes. I'm trying to think, now, who contacted me first. I believe it was Jack
Saunders. But it could have been someone else from the medical department of CIBA. Saunders,
ultimately, left them, and went to Rockland State Hospital to work with Nathan Kline. Reserpine
was not as dramatic a drug as chlorpromazine. It took time to take effect. It, also, frequently
caused unpleasant side effects, gastrointestinal disturbances, vomiting, and so forth. Many
patients just wouldn’t take it, consistently. Yet, if you had a patient, who tolerated it and took it
faithfully, it was very definitely a positive drug. It was nowhere near as positive as
chlorpromazine, in terms of antipsychotic effects.

TB: You were among the few who reported on both, chlorpromazine and reserpine. You
might have been the only one in the USA who reported on both.

FA: Nate Kline had reported on both as well. So did Al Kurland at Spring Grove State
Hospital, in Baltimore. Al did a study on chlorpromazine about the same time [ was doing mine,
but he did not get on the program in St. Louis, where the first chlorpromazine studies in the
United States were discussed. And then, outside of Maryland, Doug Goldman was doing a study
with chlorpromazine in Cincinnati. As a matter of fact, Doug attended the meeting in St. Louis,
and in a discussion of my paper, he got up and asked me if I had encountered any
agranulocytosis with the drug. And I said, “No, I’ve heard that that it occurred in Europe, but
I’ve not had any trouble with it”. It turned out that he had two cases. I had some patients who
developed agranulocytosis on chlorpromazine, as time went on. Doug was a very astute observer.
TB:  You were among the first to publish on chlorpromazine in North America. The first, I
think, was Heinz Lehmann.

FA: Yes, it was Heinz’s paper from Canada that was the first, and subsequently, I presented
my paper. Then, a paper was published in the JAMA. It was written by someone in Texas, [ can‘t
remember his name now. He got published first, but my presentation preceded his publication.

And, of course, Fritz Freyhan, at Delaware State Hospital, and Bertrum Schiele were working



23

with the drug also. In a very short period of time, there were many people working with
chlorpromazine. It really exploded.

TB:  There were much less people involved with reserpine than with chlorpromazine.

FA: Very few people did much with reserpine, because there was a big controversy over
whether or not it produces depression. [ mean, there were lots of people who did become
depressed on reserpine, but this didn’t alarm me because I was never sure that it was really drug-
induced. In my office, of course, I was concerned whether it would be safe to give ECT to
depressed patients whose hypertension was treated with reserpine. That’s when I called on
Lothar Kalinowsky and David Impastato in New York, and Leo Alexander in Boston. What
became evident to me was that depression often carries with it hypertension, and as soon as the
depression goes away, the hypertension disappears without any particular treatment for it. As a
matter of fact, I did a follow up study on a large number of patients, who allegedly had reserpine
induced depression and the follow up showed that there was no substance to that. There were
many people who took reserpine as a prophylactic medication, even though they were well, and
did not become depressed again. There was a long hiatus after they stopped taking reserpine
before their next depression started. So, they were having cyclic episodes of depression. On the
other hand, if the patient is vulnerable to depression, it’s possible that reserpine could bring
vulnerability for depression to a reality. The results of treatment with reserpine were not
sufficiently good to justify the risk of using it. So, it fell by the wayside, as you know. However,
it’s still on the market after fifty years as an antihypertensive. And, if you look into the data, it
did not cause an unusually high incidence of depression among the people who were treated with
it. So, it’s not a bad drug, but it’s not a desirable drug.

TB: Did you use yourself reserpine in low doses in hypertensive patients in your practice?

FA: Yes, and it worked. I never had any problem with depression in my patients treated with
reserpine.

TB:  You used to report adverse effects with psychotropic drugs before anyone else but had no
trouble with reserpine. .

FA:  Correct. Nate Kline gave me the name, “Dr. Side Effect”.

TB: Oh, did he?

FA: Instead of “Dear Friend”, he used to write me, “Dear Side Effect, I’ve just read your

latest report. Is that all you’ve got to do is to look for side effects?”



24

TB:  You published a couple of reports on the side effects of chlorpromazine?

FA:  Yes. I reported on jaundice with chlorpromazine. I also reported on the gastrointestinal
and vascular side effects of reserpine.

TB: Ithink you also reported on fever in chlorpromazine treated patients.

FA:  Oh, yes. Itried to report, honestly, everything I saw. In fairness to the patients, you have
to make these things known, so the other doctors can say, “Look, there is a risk with this”, and
get their informed consent for treatment.

TB:  You also reported on generalized hypersensitivity to chlorpromazine.

FA: And, of course, I reported very early on extrapyramidal symptoms with the drug. I had
one patient, a young woman with bipolar disorder, who was put on chlorpromazine for her
euphoria, agitation and irritability, and developed a very acute dystonic reaction. I filmed her.
You can’t convince people about some of these reactions, without showing them. I filmed this
patient and sent my film to Smith Kline & French. They looked at it and sent it to their
consultants, but none of them had seen this reaction before. They got all kinds of opinions that it
was hysteria, some kind of toxicity, and what not. And then, Smith Kline arranged for me to go
to the annual meeting of The American Academy of Neurology in Atlantic City, and to present
the film there to a committee of five expert neurologists. They agreed that it was a dyskinetic
reaction, but they didn’t know what caused it. But, even after that many people thought that it
was a hysterical reaction in a neurotic woman.

TB: In the late 1950s, in addition to your practice, were you not also the acting director of a
psychiatric service in a general hospital?

FA:  Yes, I became Chief of Psychiatry at Franklin Square Hospital.

TB:  Your work in those years was recognized nationally.

FA: I think that’s correct.

TB:  Youreceived a distinguished service award....

FA:  Oh, yes, | had gotten that.

TB:  You were recognized as the Outstanding Young Man of the Year.

FA: Yes. Well, it so happened, that I was nominated for it. It started with a newspaper report
after a presentation I had made in Atlantic City at an APA meeting. The Associated Press
covered the event. Then, the executive director of the Mental Health Society in the United States,

a former newspaper man from Oklahoma, contacted Nate Kline, Henry Brill, and me about
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testifying in Washington at a congressional hearing on psychiatric illnesses and their treatment. I
agreed, and the three of us went to Washington and testified. I got a lot of publicity because I
took the position that if one wants to save money in patient care, one would need to use
chlorpromazine. I pointed out that successful use of chlorpromazine costs so many cents a day,
whereas untreated illness costs so many dollars more a day. I also made a plea for the
coordination of activities in drug treatment. I felt that the government should collect, analyze,
and summarize the data on drug treatment and the findings should be taken into consideration in
handling the problems of the psychiatrically ill. We do that for diabetics and we do that for
epileptics. Why can’t we do it for psychiatric patients? To make a long story short, they
appropriated the money that was needed for the establishment of the Psychopharmacology
Service Center. And then, Jonathan Cole was appointed as the first director of PSC.

TB:  You had been involved in studying many drugs including methylphenidate. Could you
tell us something about your research with them?

FA: Well, in so far as methylpenidate is concerned, my dad was a pediatrician, and like all
pediatricians, he had his share of ADHD kids. And he did what most pediatrician did, treated
them either with a sedative drug, like liquid diphenhydramine, or methylphenidate. Regarding
diphenhyrdamine, I often wondered how much of its effect was due to its alcohol content, and
how much was due to the sedative effects of the drug. Insofar as methylphenidate was
concerned, I was contacted because people knew that I was interested in working with drugs, and
also because they thought that I could get patients from my father. So, I did a study with
methylphenidate and showed that it was effective not only in children and adolescents, but also,
in some adults. As you know, there are adults who have ADHD. I had some among my patients.
In appropriate doses, methylphenidate is clearly an effective drug, even if not for all, but for a
substantial proportion of ADHD patients.

TB: Did it create for you any problem in working with children?

FA:  You know I did a residency in pediatrics.

TB: Yes.

FA: And beside that I also saw pediatric patients with my father. He did house calls. He was
a real old time family doctor, who was a specialist in pediatrics. And then, I saw my share.
When I started to work with methylphenidate, I had no trouble getting patients, because a lot of

the pediatric guys in town knew me as a resident in pediatrics, before the Navy called me up.
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And, I just called a couple of them and said, “You know, I need some patients and there will be
no charge for the medication and for my service.” Well, you know what that meant; I got a lot of
referrals. It didn’t take very long to see that methylphenidate helps. I also recognized soon that it
has less risk for abuse and dependency than amphetamines. I became very convinced about that.
You might remember, some years later; I think you were with WHO at that time, Sweden raised
concerns about the dangers of methylphenidate. I remember the meeting held in Geneva that
dealt with the Swedish concerns. Leo Hollister was there, representing the United States, along
with, I think Sid Cohen.

TB:  Yes. Then you also did some research with meprobamate, in the 1950s.

FA: Yes, I did. I used meprobamate primarily in epileptic children. I was asked to study
whether meprobamate has anticonvulsant effects. So I did a study and found that it has some
anticonvulsant effects in epileptic children. The seizure rate would go down, but it would
depend on the type of seizures the kid had. It was not a very potent drug for severe and frequent
grand mal seizures, but for minor epileptic episodes, it could be beneficial. I say, could be,
because some of these children can go for weeks without having a darn thing even if they’re
taking a placebo. Meprobamate so, in my judgment, is an effective drug and has helped lots of
people. I’m not talking now just about epileptics; I’'m talking about people with anxiety states or
co-morbid anxiety, and so on; it would alleviate anxiety. Unfortunately, dependency on
meprobamate became a real problem because doctors used it like candy. You can’t do that with
the kind of drug that meprobamate is. The limitations of meprobamate became more and more
apparent with the advent of chlordiazepoxide. When Librium (chlordiazepoxide) was released
for clinical use, it was quite clear that it would be a real competitor of Milltown (meprobamate).
Nevertheless, my first paper on chlordiazepoxide was a report on my negative findings with the
drug, although it was effective in controlling some of the symptoms of my patients.

TB: So you had a practice that allowed you to study drugs in all kinds of psychiatric
populations.

FA: Yes, I had a practice in psychiatry that was kind of a general practice in psychiatry. I had
some training in pediatrics, so I wasn’t too concerned about children. I also had enough sense to
know if something was out of my area of expertise.

TB:  There were very few people in those years studying drugs in children.
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FA: That’s true. There were very, very few people doing it, very, very few. I never identified
myself, deliberately, as a psychopharmacologist in pediatrics; although, I’ve done my share of it
and I’'m still doing some work in children.

TB:  And, you also did some early work with perphenazine in the aged, right?

FA:  Oh, yes, yes, that’s right. My first paper on perphenazine was on its value in the elderly.
Perphenazine was an interesting compound. So, was thioridazine, which on a milligram for
milligram basis was a very weak drug, but it didn’t cause much extrapyramidal signs. It is not
true that it is totally free of EPS. If you gave the right dose, you could make patients stiff as a
board. So, on the other hand, chlorpromazine had more sedative effects than thioridazine, caused
more EPS, weight gain, and hypotension. And what was the difference between those two
drugs? It was a difference in the structure of the side chain. Thioridazine was introduced before
perphenazine. Another phenothiazine introduced before perphenazine was Compazine, a very
good antipsychotic drug.

TB:  Prochlorperazine?

FA:  Yes, prochlorperazine.

TB: In Canada, it was available as Stemetil.

FA: Stemetil, that’s right. So, at any rate, then along came perphenazine. It had all the assets
of chlorpromazine, but did not have as much anticholinergic and sedative effects. Unless you
gave a fairly high dose, you didn’t get much in the way of EPS and so on. It looked as a
substance that is going to be a good drug for the elderly, because you’re not going to get the
cardiovascular side effects that you would get with with the other phenothiazines available at the
time. And, it was compatible with medications that elderly people took for co-morbid medical
illnesses, such as diabetes, hypertension, cardiovascular disease, etc. After doing the original
work, I suggested to Schering, the company that had perphenazine, that we put together a team to
study it. And with their authorization, I put together the team. I called Nate Kline, and got him
involved, and I got also Bert Schiele involved. It was the three of us. I gathered enough data for
submission to the FDA. Then we had a meeting in New York and we presented all the data we
had. Perphenazine differed from the other phenothiazines by its side chain and became a very
widely used drug. But still, it didn’t have quite the kick for the schizophrenic patient or the
severe manic. So, that led chemists to twist things further around, and with a fluoride atom

added, to synthesize fluphenazine.
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TB: So, you were much aware of structure activity relationships and tried to translate even
minor molecular changes into clinical effects.

FA: Right. And, I gave a paper at the 1st CINP congress in Rome on Structure Activity
Relationships with Antipsychotics. I covered twenty-three different antipsychotic drugs.

TB: Did you work with all available phenothiazines for clinical studies at the time?

FA: Oh, yes, with all the available ones that could be studied.

TB: In 1956, you went overseas to visit some European centers in psychopharmacology.
How was that arranged?

FA: There were seminars organized by European pharmaceutical companies, like May &
Baker in England, Rhone Poulenc in France, and CIBA, Geigy, Roche, and Sandoz in
Switzerland and they invited experts from the USA to participate. I was invited to meet, also,
with their personnel and I met with personnel from each one of the companies. These were
pharmacologists, physicians, who were dealing with other doctors and getting them involved in
clinical investigations and what not. We were advising them as to possible clinical applications
of compounds based on animal data. I was convinced, Tom, that there was a dire need for better
communications between psychiatrists in the world, not just in the United States. You were in
Canada. You know, that sometimes, what you call schizophrenia would have been called mania
in the United States or vice versa. And, as a matter of fact, there was a study done involving
patients in London and in New York, which showed that there was good reason for saying that
this is a problem. And, in the course of having lunch with these people at these different
companies, I brought up this concern of mine. There has to be some kind of an international
organization so that when a guy in Switzerland says, “This is schizophrenia”, and presents his
criteria, it’s comparable to the criteria that we might be using in Baltimore, Maryland, and so
forth. Because, to read an article that says, this drug is good for schizophrenia, to me, meant
nothing, because there were no real criteria for the diagnosis of schizophrenia. After I finished
my stay in Europe, I came back home, and subsequently, I got a phone call from Switzerland
about having a symposium in Milan, to discuss the possibility of establishing a college in the
field. I was honored for being invited and I attended it. It was a very good meeting. Out of that
meeting came the CINP.

TB:  So this symposium took place about a year after you returned from your trip in Europe

attending seminars organized by drug companies? Am I correct?
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FA:  You are correct.

TB:  You already met on your first trip many people from different European centers.

FA: That’s correct. I got to know, pretty much, the leading people in Europe.

TB: Can you mention a few by name?

FA:  Well, Paul Kielholz, Jules Angst, and many others. I talked with these people, had dinner
with them; so, I was learning about what they did and returned home optimistic about what was
going on.

TB: If I remember correctly, you went to Milan, on your second trip to Europe, with your
family.

FA: We went to Rome, first.

TB: You went to Rome, first?

FA:  That’s correct.

TB:  Could you tell us more about that second trip?

FA: Yes, I’'m proud of it, Tom. When the invitation came for the Milan meeting, I realized
that the date of the symposium was just around the time when one of my daughters, Theresa, was
supposed to have her First Holy Communion. So, I told my wife, Rita, “I don’t know whether I
can accept the invitation”. Then I got a date for the Holy Communion that did not conflict and I
accepted the invitation to attend. Well, that was in the fall, and this was to be the next spring. On
Christmas Eve, the pastor of my parish had a heart attack and died. So, my wife said, “What are
we going to do?” I said, “We’ll wait until the new pastor is appointed and see what happens”.
So, the new pastor was appointed and I went down to see him and asked him when he thought
the First Holy Communion was going to be and he said, “Don’t ask me. I don’t expect to be here
more than six weeks. I’m a temporary pastor, as far as the Cardinal, or the Archbishop is
concerned”. Sure enough, about six weeks later, the new pastor was officially appointed. I went
down to see him and he was going to change nothing, so the Holy Communion was going to be
on a date that would conflict with the symposium. So, after I came home and told that to my
wife, she asked, “What are you going to do?” I said, “I’m going to write a letter to the Holy
Father”. She said, “What are you going to do that for?” And, I said, “Well, he’s the Bishop of
Rome and he would be the one who would have to authorize her First Holy Communion in
Rome”. So, my wife said, “You think he’s going to answer?” I said, “All he can do is say,

‘No’”. Well, weeks go by and no answer and it is Holy Week, now it is three weeks before the
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meeting in Milan. I was in Los Angeles addressing pediatricians on the use of psychotropic
drugs for behavior disturbances in children, when I was handed a message, “urgent call, call your
wife immediately”. So, I stopped the lecture and went out and called my wife and she said,
“We’ve heard from the Pope”. We should be in Rome on Good Friday. This was the Tuesday
before, and I was in Los Angeles. And I said to her, “Meet me in New York. I’ll change my
ticket and we’ll go over”. We arrived there, Good Friday, as requested. And, of course, you
don’t do anything on Good Friday, but Holy Saturday morning, we went to the Vatican. I
presented the credentials that had been sent over by the Apostolic Delegate from the Swiss
guards, and we met the man from the Secretary of State’s office, who is now one of my closest
friends, and he told us of the arrangements. Now, that the Pope agreed to my daughter making
her First Holy Communion in Rome, we are to be his guests for a week. For Easter Sunday, we
had special seats up in the left cannonade there, and our daughter was to make her First Holy
Communion, on Wednesday. It would be in St. Peter’s, at the altar of St. Pius X, who’s the
patron saint of first communicants, and mass would be held by the Carmelite Fathers, since
Theresa was a Carmelite. Everything was carefully thought out. Before the First Communion,
we were to have an audience with Pius XII, but the night before, we got a phone call from his
secretary saying, “Have to cancel for tomorrow, because Prince Rainier and Grace Kelly are
coming”. And, of course, heads of states are given priority. So, we were brushed aside. Two
days later, we, then, had a proud audience with Pius XII and he gave my daughter his zucchetto,
his little white hat. He had tremendous interest in medicine, Tom. He wrote more on medicine
than any Pope in the history of the Church. And, I told him I was going to Milan, and wanted
this First Holy Communion, in Rome. And so, he was interested in what’s this meeting about in
Milan, and I told him. Well, he said, “Once over, let me know what’s happened”. So, I said,
“OK”. So, before we got to Milan, we got an invitation to his birthday party. We had a great
time. And the next day, we got off to Milan for the meeting. I’'m human, Tom. To me, that was
the most exciting thing that had ever happened to me, and obviously, I told people about it.

TB: So, you went from the Pope to the psychopharmacology symposium, organized by
Garattini that led to the founding of the CINP. But wasn’t there also another meeting,
independent of the one in Milan, where the need for an international organization was discussed?
FA: Well, yes, there was one that was supported by CIBA. The one organized by Garattini

was a scientific symposium where I gave a paper on the Use of Antidepressants in Children.
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TB: Can you tell us something about the other meeting, the one sponsored by CIBA?

FA: It was organized by people in Europe, who were active in the field of
psychopharmacology. Paul Kielholz played a big role in it. I don’t know whether Jules Angst
was there. I think he was, but I’'m not sure. And the professor from Vienna, what is his name,
was also there.

TB: Hans Hoff

FA: Yes, Hans Hoff, from Vienna.

TB:  What about Otto Arnold?

FA: Yes, Arnold was there.

TB:  Frank Fish?

FA:  Yes, Frank Fish from Liverpool was there.

TB:  Michael Sheppard?

FA:  Oh, yes, Mike Shepherd was there. Many of the leading psychiatrists of Europe were
there. Still, it was not a scientific meeting, but a meeting to discuss whether to have an
organization that would set up standards in the new field, etc, a kind of organization as the
ACNP, here, is now. It was decided that there is a need for such an organization and, what is his
name, was asked to help setting it up.

TB:  Ernst Rothlin?

FA:  Yes, Rothlin. There was then, another, meeting that was held in Switzerland during the
time of a congress...

TA: The 2nd World Congress of Psychiatry.

FA: That’s it. You got it. The founding meeting of the CINP was held in a restaurant at the
railroad station.

TB: The dinner, at the Zurich railway station, was organized by Rothlin. He hand picked a
number of people and invited them to attend.

FA: Exactly. I give a major paper at the Congress, and attended Kuhn’s historical paper on
imipramine, but was not invited.

TB: Did you attend Nate Kline’s psychopharmacology symposium at the Congress?

FA: Yes. People, by that time, were beginning to realize that we could not go ahead in a
haphazard way any longer in psychopharmacology. It was worse than the Tower of Babel. And

that was not good.
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TB:  So, you participated in the 2nd World Congress of Psychiatry, in 1957, listened to Kuhn’s
first paper on imipramine, and attended Nate Kline’s symposium at the Congress, but were not
invited to attend the founding meeting of CINP.

FA:  And, Heinz Lehmann, Fritz Freyhan, Doug Goldman were not invited either.

TB:  But then you attended the 1st Congress of the CINP in Rome.

FA:  Oh, absolutely, in Rome.

TB: I’m sure you remember, very well, the meeting in Rome, because it had important...

FA: Well, it was very important because the Pope addressed the Congress, and, in a sense,
strongly endorsed psychopharmacotherapy. He strongly endorsed the concept that psychiatric
patients are ill. That mental illness is not imaginary, etc. To have a world leader, with his
influence, say these things was very, very important.

TB: How did the Pope get invited? Did you have anything to do with that?

FA: How did he get invited?

TB:  Yes, how did he get invited?

FA:  Exactly who invited him, I don’t know, because I was not at that meeting in Switzerland
at the railroad station, you see. However, | knew he was going to address the Congress because I
had my own contacts at the Vatican. The Holy Father had a policy of writing his own speeches.
He seldom used a speechwriter. He was a very educated man. To a certain extent, he had some
obsessive features. And, I was asked to provide reprints of some of the better articles in the
field, so that he would have a picture of what psychopharmacotherapy was all about. I provided
those. He wrote his paper. He gave his paper in French. So, I couldn’t follow him very well,
but it didn’t take more than a couple of hours to have an English translation. After that, I saw the
Holy Father a couple of times. At one of my audiences with him, he asked me if I’d be interested
in working at the Vatican. And I asked, “What am I going to do as a psychiatrist there?” To
make a long story short, the answer was, “Well, I want the Vatican to be looked upon as a place
that knows what’s going on in the medical world, in the scientific world, that people see that we
are not sitting up somewhere. I would like you to teach for us; we have the Vatican radio, and
you could broadcast on the Vatican radio.” So, I said, “Well, your Holiness, you know, my wife
and I are expecting another child”. He said, “I understand. You talk to your wife and let me
know what your decision is”. So, I prayed about it, talked about it, and made a decision that I

would take the job. Now, it was not a full time job, in the sense of ten hours a day or anything
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like that. The programs were taped often in advance. And so, classes were set up. I taught on
Mondays and sometimes on Wednesdays. Then, I would leave Thursday and Friday and go off
to anywhere from Sweden to Greece, Turkey, and what not. I still had a lot of expenses to take
care of, and I was, also, invited to lecture at almost every medical school in Europe, Tom.

TB:  Weren’t you also a professor at the University of the Vatican?

FA:  Yes, I was the first layman appointed to the faculty of the Pontifical Gregorian University
in Rome. The University was founded 400 or 500 years ago by Pope Gregory, and that’s why
it’s named Gregorian University. The students there come from all over the world. There are
seventy-two languages spoken, including the different dialects, in the student body. It’s quite a
place. The students are either ordained priests working on getting their doctorate in Canon Law
or Moral Theology, or seminarians, personally selected by their Bishop, who pays their tuition,
pays their travel, and their room and board. You get the best education and it costs you nothing.
And, they are very carefully selected. They’re men with a vocation.

TB:  What did you teach?

FA: I taught two courses. One was called Modern Medical Moral Problems, and the other
one was Pastoral Psychology. Now, the men, getting their doctorate in Canon Law, for example,
are basically becoming religious lawyers. OK, they’re going to uphold the law of the Church
and so forth. For example, the Vatican has a marriage court, so that people who want to have
their vows annulled can appeal to their Bishop, and from their Bishop, their appeal can go on to
Rome, and the marriage court reviews all the data and they make a decision. Obviously, the
question is often, was the person capable of making a valid contract? And so, what are the
criteria for a valid contract, whether it’s marriage or whatever? So, that was basically the kind of
thing that I had taught.

TB:  So, this is how you got involved in law?

FA: Yes.

TB: Didn’t you get a doctorate in law later on?

FA: Ihave four honorary doctors of law and one honorary doctor of science degree.

TB: Is this how you got the one in law?

FA: That’s right. I don’t think anybody would have given me an honorary doctor in law,
before I started doing this work. The whole issue, Tom, was that these men needed to know,

pretty much, what psychiatry was thinking about in certain areas. As you know, in the United
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States, for example, there were conflicts between psychoanalysts, represented by a known
Catholic priest, who protested a sermon by the Bishop, and complained to the Cardinal. What
happened was that the guy said to the Cardinal that he wanted the Bishop to stop what he was
doing or otherwise he was going to leave. Now, the rumor is, that at that point, the Cardinal said,
“I just accepted your resignation”. And, these were the kinds of things. I was, also, there at a
time when the Vatican Council was going on, and I ended up consulting to Council Fathers on
issues that interested them. The purpose, Tom, of the Vatican radio program was to let the world
know that the Vatican is keeping abreast of developments in medicine. For example, on the
100th anniversary of the Red Cross, I did four 15 minutes programs on the history of the Red
Cross. At the end of each program, listeners were urged to make a donation to the Red Cross.
During that period, the United Nations put out a series of postage stamps for the world to unite
“against malaria”. Every member of the United Nation countries issued a postage stamp for the
world to unite “against malaria”, and I was asked to do a series of programs on malaria. I’ll
never forget that, Tom, when Father Thomas O’Donnell, an Irish priest, who was head of the
Vatican radio, called me into his office and said, “Frank, I want you to do four programs on
malaria”. [ said, “Father, that’s impossible. I know a mosquito is involved and I know that we
can treat it with a few things, but that’s about all; I could say it in five minutes”. He says,
“You’re going to do four fifteen minute programs”. That’s the way he managed it. So that
turned out to be a Godsend for me, because I had to go looking into the history of it.
Surprisingly, the American library had nothing in their bookshelves that was worth anything on
the subject, but in the British library, I came across a book written by a British historian that was
called “The Fever Bark Tree” that was a story of quinine and how the Jesuits brought it back
from South America to Rome. Of course, in that period of history, malaria was very common in
Rome and threatened many people on the Vatican Council and many religious men. It was an
interesting and very informative book. These are the kinds of things that I learned from that
book. Thomas Sydenham gave quinine to a couple of members of a family who had fever,
thinking that it was, perhaps,malaria. Well, they never got any better. He wrote the most
scathing denunciation of the drug that I’ve ever read in my life. He really blistered it, you know.
At the time I was in the Vatican, the birth control issue was on. People from Planned Parenthood
were lobbying at the Vatican Council, and there were a great number of press people there. Well,

as a member of the American Association of Science Writers, I had my press credentials and was
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able to attend a good number of cocktail parties, and ended up becoming involved in birth
control. I wrote a book on oral contraceptives, in which I showed that’s it’s really not a
contraceptive, but a pill that aborts the fetus. Since the Pope had to make a decision about what is
going to be the official position of the Catholic Church in that matter, prominent obstetricians
and psychiatrists, including Lopez-Ibor from Madrid, were consulted.

TB:  Lopez-Ibor?

FA: He was one of the psychiatrists. There were a couple of psychiatrists from England. But
anyhow, the Church didn’t sit back doing nothing. They did something, and as you know, the
Encyclical was finally publicized. I served on a committee for that, along with a Jesuit
theologian from Massachusetts, a lady theologian from Maryland, and another well-known
Jesuit, whose brother is a well-known internist in the United States, who spent his priestly life
focusedon medical moral problems. The four of us were on a committee, reviewing and
commenting, “This is good; this is not quite clear, and what not”. In a sense we were
proofreaders or peer reviewers. It was very educational. So, I can tell you one thing, which is
the absolute truth, I was never bored in the three years [ was there.

TB:  You were also involved in publishing a journal.

FA:  Well, it was not a journal; it was a newsletter.

TB: Newsletter?

FA:  Medical Moral Newsletter.

TB: But wasn’t there also a Magazine?

FA:  Oh, yes, but I didn’t start that. [ wrote articles for the Magazine of the Palatine Fathers, a
religious group that started in Italy and are now all over the world.

TB:  So, you started the Medical Moral Newsletter.

FA:  Yes, the Medical Moral Newsletter.

TB:  That was in 1964, right?

FA:  That’s correct.

TB:  And, I think you continued with it until quite recently.

FA: That’s correct. About three years ago, I stopped it. I got to the point I couldn’t handle it.
TB: Could you tell us something about that newsletter?

FA: Well, it was, originally called The Medical Moral Newsletter for Religious. You know,

there were so many changes going on from heart transplants to in vitro fertilization. In fact, right
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now, stem cell research is becoming the “in thing” in this country, and believe me there are many
theologians looking into that. Well, anyway. I started that because, in the interval, between
sessions of the Council, the priests would go back to their diocese, and some of them asked me to
keep them informed if anything comes up in the medical field while they were away. And, I said
“sure”. So, I sort of started sending them mimeographed information. And, they liked it very
much. So, I thought, well, why don’t I just start this The Medical Moral Newsletter for
Religious? Many dioceses bought it for their archives or for a library that they would maintain
for priests. Surprisingly, I had a number of divinity schools and seminaries from various
religious denominations, the Protestants, the Episcopalians and so forth that bought
subscriptions. And, I covered everything you would want to cover in that kind of thing. I liked
to write something stimulating, occasionally. I did an issue on the intrauterine devices, how they
work, and on the first page, I had all the different devices. Some of them looked like the
Bishop’s cruiser. And, that got a big sale. It was a very enjoyable life. It was great for my
family. I brought my wife and the twelve kids over to the Vatican and we all went over on the
same plane. We were the first family that was that size to fly on the same plane across the
Atlantic. Pan Am arranged for all kinds of photographs taken of us, leaving Baltimore, arriving
in Italy and so forth.

TB:  Were all the twelve kids born between the mid-1940s and the end of the 1950s?

FA: Yes, the youngest was three years old at the time we arrived. I carried her around on my
shoulder most of the time.

TB: We talked about the birth of the CINP. We talked about your life in the Vatican. We
also talked about the congressional hearings in the United States, which led to the establishment
of the Psychopharmacology Service Center, but we have not talked yet about the founding of the
ACNP, an organization you had been involved with very much.

FA: I was very much involved in the founding of the ACNP. The idea came from Ted Rothman,
who was instrumental in organizing the first meeting. He was a psychoanalyst and not a
psychopharmacologist, but he was seeing patients who were given all these drugs and felt that
there was a need for knowing a little bit more about them. I’ll give you an illustration how some
psychanalysts felt about the new drugs in those years. At the New York Academy of Sciences, I
gave a paper on chlorpromazine and my experiences with it. The discussant of my paper was a

past president of APA, who used to be at Yale. He thought that my paper was very erudite,
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interesting, and informative. And, then, he got to the punch line, and said, “I have one word of
advice to you people in the audience. Hurry up and prescribe this stuff while it still works”. At
any rate, the idea behind the founding of ACNP was to get better communication between
psychiatrists, pharmacologists, industry, and physicians, in general. I played a role, also, in the
founding of the British College of Psychopharmacology. It was acknowledged in one of the
books of David Healy.

TB: It’s interesting that Rothman, a psychoanalyst, was the one who got the idea of founding
a society that was to become ACNP.

FA: Rothman had a very good relationship with the medical director of Geigy, and he got
those people to put up the money to pay for the travel and foot the bills for the hotel and meals of
the organizing group, at a weekend meeting. From the very beginning, there were a few
psychopharmacologists involved. Nate Kline was there; I was there; Heinz Lehmann was there;
and other leaders in the field. But we had very few pharmacologists, and I thought that we should
have more of them. So, lo and behold, at the next meeting, we had Brodie there. What a mind
that man had! At that time, he was working on determining the presence of drugs in plasma and
serum, and he told us, “We’ve got to work on determining drugs in the blood because otherwise
we don’t know whether the drug is in the body”. He championed that area of research, and we
established a sub-committee that consisted of Jonathan Cole, Brodie, and myself that focused on
that issue. So, before long, we were getting into such issues as hormonal kinetics and
pharmacokinetics, and so on. And that, to me, was the important thing. The College should be a
College, a source of information, a source of stimulation. That was my position.

TB:  During those years, you had been intensively involved in educational activities, weren’t
you?

FA: Yes, I was.

TB:  You made a film, sometimes in the late 1950's, on physical therapies?

FA:  Well, I did a couple of films, Tom. I think the one, you may be referring to was the series
on Medical Horizons. It was sponsored by CIBA Pharmaceuticals and was on prime time
television on Sundays. It covered, initially, medicine and surgery, and not psychiatry. All the
programs came from hospitals. I was contacted by CIBA to do a program on psychiatry because
they didn’t want to be criticized for boycotting psychiatry. But, they also had run into people

who told them, “No, you can’t do this on television because of confidentiality and so on”. A
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physician from CIBA came to Baltimore to see me and we talked it over. I thought it will be a
wonderful opportunity to educate the public, so I agreed to do it out of my office. Now, my wife
will tell you, she didn’t think that was a good idea, mainly because they had to set up all the
equipment in the living room. My office was a wing of my house. And, we had the children
running around, you know. And the kids always brought their friends in. Actually, to do it, they
had us build a special tower about a mile and a half up the road, on a hill, so they could beam it
off better. And, they had all this equipment and the kids were just fascinated. But we ended up
that the whole front of my house had to be redone after the program was over. My office had
punched holes in the wall to get the cameras and little microphones through. I had no idea how
much was involved in a national TV show. They had these huge trucks in my driveway to beam
the stuff up to the tower on the hill, which beamed it out to the rest of the United States. I had,
beside myself, two psychologists working for me, then. I had also two trained internists, who
had interest in psychiatry, and two psychiatrists working part-time for me. In one segment, we
had the mother interviewed first, and then, the child, then, the psychologist giving the child some
tests and so forth. Then, I had a big job, doing the first ECT on television anywhere in the world.
And, that took some courage, because, first of all, I had to give the patient some succinylcholine.
Well, that’s, as you know, tricky. I did it deliberately, in an elderly patient, because elderly
people were not considered to be good candidates for ECT. Then, of course, I used amobarbital
sodium to induce anesthesia. The patient was interviewed before treatment, and then again
before going home, to show that it can be done in the office. And finally, we had a patient who
had had a lobotomy; a very intelligent, attractive woman, who came in and talked to the
neurosurgeon. The neurosurgeon explained how it was done, and so forth and so on. Then there
was an interview with me on who should be seeing a psychiatrist and why. The attitude toward
psychiatrists, like me, who were doing physical methods of treatment, was not good in those
years. After the film was completed, CIBA invited to dinner a large number of psychiatrists and
not one showed up. Then people watching the film noted that the patient did not have a grand
mal seizure after being given ECT. I got phone calls and nasty letters that I’'m a fake, and that I
faked this stuff. And I wrote back and said, you have no idea what succinylcholine and
amobarbital sodium does. The lobotomy part was very well received. Several neurosurgeons and
psychiatrists contacted me with favorable comments.

TB: It’s a great film.
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FA:  Well, I’'m not sure whether I did get my message across in the film.

TB:  You did several other films as well.

FA: Yes, in 1961, I also did for Merck Sharp and Dohme a film called, “Recognizing the
Depressed Patient”, in which I interviewed a number of my patients.

TB:  “Recognizing the Depressed Patient” was also published.

FA: Yes, and it sold a hundred and fifty thousand copies. It was a best seller.

TB:  Was it translated into any other language?

FA: It was translated by Jean Delay into French. There was also a German translation, but I
did not see it. And there was a Spanish one, translated by Lopez-Ibor. They’re collectors’ items
today, if you can find them. Anyway, the film, “Recognizing the Depressed Patent”, was shown
and won first prize in an International Film Festival on scientific films. And I was very grateful
to all those patients who let themselves be interviewed before camera. I, also, had another film,
Tom, which has been very successful. It was on “Drug-Induced Extrapyramidal Reactions” that
was made available, I think, in ten languages.

TB:  While doing those films you were involved in research.

FA:  Oh, yes. I never stopped doing research in those years.

TB:  You were involved primarily in clinical investigations and survey research.

FA: Oh, yes. Well, I did a survey on Drug-Induced Extrapyramidal Reactions. It included
33,775 patients. It wasn’t a one week or a one month survey. Those people were surveyed over a
period of years. And, I’'m proud of the fact, Tom, that I published the findings of that survey in
JAMA, so that my colleagues, who are not psychiatrists, could be informed about what we
psychiatrists are doing, and that we psychiatrists are physicians.

TB:  Well, you were one of the few who tried to communicate at the time that we psychiatrists
are physicians.

FA:  Oh, yes.

TB:  Was not your paper in JAMA one of the most frequently cited papers?

FA:  Yes, that’s correct. On the 100™ anniversary of JAMA, they did an analysis finding out
the 150 most frequently cited papers of the journal, and my paper was number 20 on the list. It
was also the only paper on the list that was written by a psychiatrist. It got a tremendous
reception, and a recent survey showed that’s still a very, very frequently referred to article.

TB:  And then, in the mid-1960s, you started your International Drug Therapy Newsletter.
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FA: The International Drug Therapy Newsletter was started after a very strenuous tour of the
Orient, Australia, New Zealand, Fiji, Japan, Hong Kong, and Singapore. It was a very strenuous
tour. I think it was a British epileptologist, who arranged it, a very well known one, but I cannot
recall his name now. But, at any rate, we met in Tokyo. My first stop was in San Francisco. I did
something at the medical school there, and then, went over to Honolulu and did two stops there
at the Army hospital and at the medical school. Then, from there, I went to Guam and met with
some neurologists there. From Guam, I went to Tokyo, from Tokyo to Singapore, from
Singapore to Perth, Australia, from Perth to Melbourne, from Melbourne to Brisbane, from
Brisbane to Sidney, and from Sidney to New Zealand. I made several stops in New Zealand. It
was summertime there but it was snowing at the top of the mountain.

TB:  Was it Mount Cook where you went?

FA:  That was the sightseeing place. I stopped there. It was beautiful.

TB:  You were in Auckland, also, I suppose.

FA: Iwasin Auckland.

TB:  In Christchurch?

FA:  Christchurch.

TB: And, Dunedin?

FA: Yes. Icovered all of Australia and New Zealand. Anyhow, in Melbourne, John Cade was
my host; and John is, or was, a very devout Catholic. He’s dead now, as you know. I hit it off
with him, just like that. I learned, from the horse’s mouth, so to speak, everything I had ever
wanted to know about lithium. We really covered the subject.

TB:  So, the International Drug Therapy Newsletter was born after that trip.

FA: It was born after that, yes. As I said it before it was a very strenuous trip and my
colleague, the epileptologist, was older than I was. We were not long enough in any one place to
really adjust, so he decided to stay and rest in Melbourne. In fact, I think he may have even gone
in the hospital for a couple of days, just to be checked. And, I had a marvelous time just going
around in those glass bottomed boats and seeing all those beautiful corals and fishes. But you
can’t do that all day long. So, one night I woke up and began thinking about what I’'m doing
here. So I had the typewriter that John Cade loaned me. It was a portable typewriter. So, I wrote
a little thing to myself. I wasn’t in a hypomanic state or drinking. I’m gifted with energy and I

have a way of organizing things. I sent the piece to John. He wrote back and thought it was
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pretty good. So, with that encouragement, I decided to embark on what was to become The
International Drug Therapy Newsletter. It was very interesting, the reaction to it. Gerry
Klerman, with whom I had been good-friends for many years, wrote me a letter, which I saved,
saying, “Frank, I’ve read the first issue of this International Drug Therapy Newsletter of yours.
It’s good, but, I’'m not going to subscribe to it, because it’s going to be out of business in a short
time. You’ll run out of ideas”. So, I said, “OK”. So, to make a long story short, twenty-five
years later, I sent Gerry a lifetime subscription free. It’s still in business.

TB:  It’s still in business?

FA: Oh, yes. Lippincott Williams and Wilkins bought it from me. If you’re getting older you
have to be careful with your time. It was a lot of work to keep all those records of subscribers
who paid and hasn’t paid straight. It is lots of work.

TB:  And you wrote the Newsletter without any help.

FA: Iwrote the whole thing.

TB:  You wrote the whole thing.

FA:  Occasionally, a colleague would come to my rescue if I got sick and couldn’t get an issue
done, so I would, occasionally, invite somebody, whom I thought could do much better than me,
on one or another topic. I asked Bob Post or Fred Goodwin or Leo Hollister, and so forth.

TB: Was it distributed worldwide?

FA: Yes, but primarily in the United States. But I had subscribers from Canada, UK,
Switzerland, Australia, and New Zealand.

TB:  So, it was distributed all around the world.

FA:  Yes, but things were getting increasingly difficult because drug companies started to send
out reports on their meetings, and others have started their own little things. When I started the
newsletter it was the only newsletter.

TB: Yes.

FA:  And then, Drug Alert was put out by John Powers and some other publications.

TB:  You gathered in the Newsletter all the important events in neuropsychopharmacology
monthly.

FA:  Itried to.

TB:  And you reviewed the material you gathered critically.
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FA:  Well, there’s also another thing I do, Tom, and I’ve been doing it for some years. I write
for Psychiatric Times.

TB: Yes.

FA: I write an annual report on the highlights of the APA meeting.

TB:  Your writings have an important impact on the field.

FA: Thope it has. I hope it has.

TB:  After launching the Newsletter, you organized a very important meeting dedicated to the
history of the field

FA: The Discoveries of Biological Psychiatry.

TB: The Discoveries of Biological Psychiatry.

FA: And, Donald Klein at this meeting, so kindly referred to it at the end of his presentation
yesterday, saying, “I couldn’t have done this without Frank Ayd’s support”.

TB:  Yes.

FA: But, my idea, Tom, was, “Why not get the guys who have made these discoveries, while
they’re still alive, together in one place to tell their story themselves”. And, I proposed this to Dr.
Taylor, because the hospital would have to be sponsor for it. [ knew that it wasn’t going to be an
inexpensive venture, to say the least, because we had to bring in John Cade came from Australia,
Lopez-Ibor from Madrid. We had...

TB:  You had Pierre Deniker from France.

FA: We had Hugo Bain from CIBA. We had Albert Hofmann, the LSD man from
Switzerland. And then, I had my professor in pharmacology, John Krantz, who’s a great
lecturer, tell the story of Indoklon, which was never a great replacement for ECT, but still gave
hope that there could be some alternatives.

TB:  You, also, had the amphetamine story told.

FA: Yes, the amphetamine story told by, what’s his name, the fellow from California. I can
see his face in front of me...

TB: Chauncey Leake. You, also, had Tracy Putnam there. He gave the diphenylhydantoin
story. What happened to him?

FA: He’s still alive, but I understand he’s quite feeble now. I would think he would be,
because, after all, that’s forty years ago, almost, now. No, that’s thirty-one years ago, thirty-two.

Well, I was anticipating the possibility that anticonvulsants will end up being mood stabilizers.
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Tom, I remember this guy, Dreyfus, the big investor guy, who claimed that he was cured of his
instability by taking Dilantin. And, this got a lot of publicity. He felt that he had found
something that could help a lot of people like himself. And, he assembled, in Florida, some of
the top people in business. And in the middle of that meeting, when everybody was just
relaxing, television announced that the son of one of the participants, an internist from the Mayo
Clinic, had just won the Nobel Prize. And, I'm telling you everyone felt like it was his son. It
was quite a celebration. Out of that meeting came a full day symposium on Dilantin at the ACNP
meeting in San Juan. Dreyfus came and told his story. He also drew up grant money for various
studies done at Hopkins, at Columbia, and so forth, most of which did not hold out much
promise for the drug.

TB:  Going back to the meeting on Discoveries in Biological Psychiatry, you had Frank Berger
there.

FA:  Yes, Frank told us his meprobamate story.

TB:  Then you also had Joel Elkes.

FA: Joel Elkes, yes.

TB: He had the first department of experimental psychiatry and had done the first double-
blind cross-over study with chlorpromazine.

FA: Yes, the first double blind study with chlorpromazine. But, you see, I had to know all
those people. I had to know, not only what they did, but who they are, what kind of speakers
they are.

TB:  You also had Paul Janssen there.

FA: He did the haloperidol story.

TB:  The butyrophenone story.

FA:  Oh, yes, that’s right.

TB: It was in 1970, right?

FA: Yes.

TB:  And, you published a book on it with Barry Blackwell.

FA: Yes, Barry and I edited the book.

TB: It was probably also a best seller.

FA: Oh, yes. It’s out of print now, but I have the copyright to it and I’m planning to reprint it,

sometime, when I find the time.
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TB: Iam using it very extensively. It is an excellent source book.

FA: That’s right. It’s very authentic.

TB:  Yes, when people tell their own story.

FA:  When I wrote to these very well known guys, I told them if they want to be on the
program, they must arrive couple a of days ahead with their manuscript.

TB: To be able to publish the book promptly?

FA: The book was published two weeks after the meeting was over. Barry would edit the
chapters as we got it from them. When they presented their papers, they already had the edited
version in hand. And on Sunday night, after the meeting was over, I sat up with a guy from
Lippincott till about three in the morning, finishing off the final touches. It was a lot of work.

TB: In the early 1970s you became involved in drug delivery systems.

FA:  Absolutely.

TB:  You recognized the importance of giving neuroleptics in long-acting depot preparations.
Would you like to talk about that?

FA: Well, if a drug is going to be beneficial to someone, the person will have to take it by a
particular route, and you might enhance the benefit by by-passing some metabolic pathways, if
given parenterally instead of orally or by a deep intramuscular injection instead of
subcutaneously. Actually, the story of depot preparations is an interesting one, Tom. I did the
first study on fluphenazine for Schering and the company was doing quite well with the success
of the drug. This might have been the reason that Charlie Revlon was buying up Schering stocks.
Schering wanted to stop this, and the only way they could do it was to merge with another
company. So they merged with White Laboratories. I knew White Laboratories very well,
because they were predominately a pediatric pharmaceutical company, and my father had
contacts with them. They produced a lot of vitamin preparations for children. It turned out that
those vitamin preparations came from Squibb. So, anyhow, to get Revlon out of the picture, the
merger between Schering and White Laboratories was finalized. The agreement was that
Schering would continue with fluphenazine at an adult dose, whereas White, being known as a
pediatric pharmaceutical company, would market a low dose of it. Well, shortly thereafter,
Squibb, which had already developed a way of producing a depot formulation, said to White
Laboratories, we want the rights to fluphenazine, and if we don’t get it, we will not produce the

other stuff for you any more. Basically, that’s what it was. So, that happened. So, then, they
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developed a depot formulation of the drug. The first one was the enanthate that worked for two
weeks. And then, with some more structural manipulation, they got the decanoate that lasts from
four to six weeks. That was the beginning of the depot formulations. Now, there are close to
twenty-seven or twenty-eight different depot preparations of antipsychotic drugs available, and
you’re going to see some of the atypical depot preparations in the not too distant future.

TB:  The availability of drugs in depot preparations is very important for developing countries,
like India. They use them, probably even more extensively than we use them in the Western
World.

FA: Oh yes. But depot preparations also have their drawbacks. There are inconveniences
associated with them. I mean, either a nurse has to go to the patient or the patient has to come to
a clinic. So, the clinic has to operate on schedules that people can come, say at night, because
they can’t get off from work without losing their job, to get their shots, usually. So, a lot of
things are involved in it. I envision that eventually we will see olanzapine, risperidone,
ziprasidone available in depot preparations. Clozapine, I think, would not be available because it
would be too risky.

TB:  You were also director of research and education at the Taylor Manor, and professor at...
FA:  West Virginia; University of West Virginia. Tom, to be perfectly truthful, that was never
intended. The young fellow, I had known for some time, who became chairman there had an
accreditation visit shortly after he took the job. And, there he was, a young man, about thirty-five
with all the residents without senior people, so to speak. So, the question was raised, where are
your old people? I don’t have any, he said. He was asked why he is not getting some senior
people in to help out. So, he called me and asked me if I would come down and help him. So, I
went down, and the agreement was that I would teach a certain number of hours every month.
Usually T went down either Wednesday and be there Thursday and Friday and came back
Saturday morning, or go down on Sunday evening and be there Monday and Tuesday and come
back Wednesday. That worked fine and I was pleased. They were pleased. I’m still, officially,
on the faculty and still get invited to graduations and all the faculty ceremonies, but in fact I
haven’t been there to teach for the last few years.

TB:  You became emeritus at Taylor Manor, in 1987, I think, and when you became emeritus

they changed the name of the library of the hospital to...
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FA: Oh, yes. You know, I’d been admitting patients to that hospital since 1951. I built that
hospital’s reputation, even before I became the director of professional education and research.
And, to show their appreciation Dr. Taylor said to me, “I’d like to name the library the Ayd
Professional Library at the hospital”. They had a little ceremony, and put a plaque on the wall.
So, a number of doctors from Washington came and we had a very pleasant luncheon. It was
nice. [ felt very glad about whatever I’d done to help them and their patients.

TB:  ACNP also recognized your contributions. You were recipient of the Paul Hoch Award.
FA: The College has given me two awards.

TB:  The other one was the Distinguished Service Award.

FA:  That’s right. That’s correct.

TB: But, the same year when you got the Paul Hoch, you got also another distinction, The
Open Mind Award.

FA: Yes, from the Janssen Research Foundation. That year, it was Pierre Deniker and myself
who got that award. Since then, Hans Hippius, and the fellow who was in New York and now is
back to Holland...

TB: Herman van Praag.

FA: Yes, Herman van Praag, he also got it. I don’t know if it has been given since that time
to anyone else.

TB:  Then, The Psychiatric Times gave you also an award.

FA: Yes, yes, they did. They gave me The Lifetime Achievement Award.

TB:  You got it in the early nineties.

FA: Yes, and they gave Paul Jannsen the same award also that year, and to somebody else, as
well, but I’ve forgotten who it was.

TB: Inthe mid 1990's, you were listed among The Best Doctors in America.

FA: Yes. I don’t know how that happened. I think they wanted me to buy a copy of their
book. Still, it’s an honor somebody thought I deserved to be listed.

TB:  Then, in the mid-1990s, you also got The Distinguished Professor Award from The
Center of Psychiatry.

FA:  That’s right. Tom, I’ve been blessed. There’s no question about that; I’ve been blessed.
As a Catholic, for example, I was honored to become a member of The Holy Name Society, and

to my knowledge, I’'m the only psychiatrist that The Maryland Holy Name Society awarded this
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honor. And then, I got from the Palatine Fathers, the Saint Vincent Palatine Award for service to
the church and the state. These things always come as a surprise to me.

TB: They were well deserved.

FA:  Well, you know, when it happens, you’re grateful that it happened. But I have a duty to
teach my children don’t let pride become a big item.

TB:  Now, all through those years, you did practice and saw patients

FA:  That’s right.

TB:  And, you said that, at the beginning, you had your practice in your father’s office.

FA:  Oh, yes, that was only for about a year.

TB:  And, then, you moved into...

FA: Imoved into a wing of my home. I bought an old country home, tore down the barn, and
got the ground for my wife and the children. Then, I built a wing on. It took about eight months
for them to dig out the foundation, run in the water and all that sort of stuff. Then I moved
immediately full time into the office. And, the office was set up in such a way that there were
two floors. In the basement we had beds where I could give ECT. And then, on the other side of
the basement, there were four offices for interviewing patients that the psychologists and social
workers could use. On the first floor, there was a big reception room, my office, offices for two
psychologists, or internists, or whoever was working at the time with me. And then we had
storage place for the records of the patients.

TB:  Did you have usually two psychologists working with you?

FA: Yes.

TB: Did you also have psychiatrists working with you?

FA: Yes.

TB: How many?

FA: Well, it varied. It really varied. I had a very fine board certified psychiatrist from
Argentina who was very fluent in English. He was a distinguished looking and soft-spoken man.
He worked for me until he died. He died, prematurely of cardiac arrest. And, then I had a fellow,
whom [’d met in a strange way. You know, I’m a Catholic and I have never charged widows
and so forth. And, God has been good to me, so I pay Him back any way I can. I used to go to

the Bahamas, once a year, and donate a month of my time to the church and outpatient clinics
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there. And, I also help in the psychiatric hospital. These things were my way of saying, “thank
you.” I’ve lost my train of thought. What was the question before?

TB: We talked about your office, about people who worked for you, and that one of the
psychiatrist working with you that you met while donating your time to the Church in the
Bahamas.

FA: He was a board certified psychiatrist who was also donating his time to the Church. He
was down there with this wife and two children, and he wanted to go into private practice. So I
gave him a job. His wife was expecting their third child, then. So, we gave them the third floor of
our house to live up there. He would be on call twenty-four hours a day.

TB:  So, you usually had at least one psychiatrist to cover for you when you were away, right?
FA: No, actually when I was away, Taylor Manor Hospital covered for me.

TB: Oh.

FA: They had people on duty twenty-four hours a day. I have almost forgotten but I also had a
fellow working with me, who ultimately became a neurologist. During his residency, he got
married and his wife was expecting a child. So he needed some extra income. He did physical
exams in the office.

TB:  And all through the years, you have been doing clinical investigations in your practice.
FA: Lately, I’ve been involved more, as a consultant, than in actual research. You get to the
point in this business, so to speak, Tom, that you begin to put together which way the wind is
going to blow with one or another particular compound. For example, I had a tremendous
experience with the depot neuroleptics, so Squibb had me go to the Orient, and I gave lectures in
Singapore, Hong Kong, and Tokyo. They, also, had me in Australia to give some seminars on
depot neuroleptics, setting up the clinics, and that sort of things. It is important how you set up
the clinic, how you schedule the appointments, and how you consider the patients. Doctors can
be cruel people, Tom, and I’ve witnessed this in clinics, you know, where patient comes in to get
a depot injection, and some guy pulls the dress up and pulls the pants down, while the patient is
menstruating. You know, it’s a terrible thing to do. And that creates hostility on the part of the
patient, and boy, you try to get them back — it’s impossible. Now, for example, recently at a
meeting of one of the pharmaceutical companies that has an atypical neuroleptic to be studied in
a depot form, I listened to their plans and said, “You’re going down the wrong road. This isn’t

going to work™; and I pointed out that you need to schedule things properly and for this you’ve
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got to have nurses who understand this; you’ve got to train people; it’s not just a matter of
injection; you’ve got to know how to use the needle so that it wouldn’t hurt. These are very
simple things that apply to all of the depot neuroleptics.

TB:  So, lately you have been more involved in research as a consultant. Which were the last
drugs you were actively involved with as a clinical investigator?

FA: I worked with zimelidine. That was an unfortunate story. It was a very good
antidepressant drug, and then, “bingo”, something that you could not predict from animal data
happened. Before it was released for clinical use, Tom, they brought together a remarkable board
of experts to advise them. Leo Hollister, Bob Post, Malcolm Lader, I, and many others were
there. The company wanted to be a success without any risk to the patients, whatsoever. They
had had a couple of other drugs that had backfired on them, so they were really touchy about this
thing. And, they brought us all to Sweden and treated us very graciously. There were no holds
barred on the data. We saw all of their data, and it was the consensus that it was a good drug,
and as you know, it was marketed, but unfortunately it produced neurotoxic effects.

TB: So it was zimelidine the last antidepressant you were involved with as an investigator.
What about antipsychotics? Which was the last antipsychotic you were directly involved with as
an investigator?

FA:  Well, the last one would have been clozapine.

TB: Clozapine.

FA: I got involved with clozapine in a strange way. Warner Company in Bern, Switzerland, a
small pharmaceutical company, invited me over to give a talk on antidepressant drugs. I
wondered why, because they didn’t have any antidepressant, to my knowledge. And, I went
over, and after I gave my lecture, they showed me data they had on a new compound that they
thought to be an antidepressant drug, and they wanted me to do a study with it. So, I brought
back with me the data, and after studying what I got, carefully I wrote them back and said, I’d be
willing to do a study. And the drug turned out, Tom, to be a very effective antidepressant in a
certain dose-range. I had seen no serious adverse effects with it until ninety percent through the
study. It looked very good, then “bingo”, a fatal agranulocytosis occurred in an elderly woman.
And, of course, I reported it to Warner. The drug turned out to be a predecessor of clozapine. So,
shortly after that, they merged with Sandoz, and Sandoz got all the derivatives of this compound.
And, I ended up being consulted by Sandoz, quite frequently. I’d fly over to Basel, Switzerland
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for a weekend, or for three or four days. This is how I got involved in a small study with
clozapine.

TB: From early on, you were frequently one of the first to describe one or another adverse
effect of a new drug. Didn’t you write something about akathisia and suicide recently? Were
you the one who thought first that there was a possible relationship?

FA: No, I was not. I was the first to say that people who say that are wrong. What happened,
Tom, was that there were a number of letters to the editor on akathisia and suicide based on very
weak scientific data. I wrote a rebuttal to some of these letters that was published. Just recently,
I published an issue of the Newsletter on extrapyramidal reactions with the various atypical
antipsychotics, and the fellow, who wrote it for the Newsletter, brought up the issue of potential
suicide because of akathisia. I wrote a rebuttal to that and it’s been published. If you’d like to
see it, I’1l send you a copy.

TB: Iknew you wrote on the topic and I should have read it.

FA: Well, the difficulty is that both akathisia and suicidal ideation are common and
statistically you are going to have X number of persons who have suicidal ideation and akathisia
together.

TB:  So, you don’t think that there is a relationship between them.

FA: There isn’t. There isn’t any. Now, it’s possible that akathisia make some people so
uncomfortable that they act impulsively, but this is not necessarily a suicidal action induced by a
desire to die.

TB: In the middle of the 1990's, you became involved in writing a book in collaboration with
some people...

FA:  John Davis, Sheldon Preskorn, Phillip Janicak and myself, yes.

TB: It was on “The Principles of Psychopharmacology”.

FA:  “The Principles and Practice of Psychopharmacotherapy”. The third edition just came
out. It’s been very successful. The second edition is now translated into Russian, and now, there
are negotiations to have it come out in Chinese and Japanese. It’s been a very successful book.
It’s very practical and fairly comprehensive. If you pick up a copy of the latest edition, the
foreword to it was written by Jonathan Cole and Jonathan was very laudatory in his comments on

the structure of the book, its coverage in terms of comprehensiveness, and its clarity of
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presentation. It’s a good book for practitioners. Whether we’ll have a fourth edition, who
knows?

TB: It seems to be very successful. And the same applies to your Lexicon that is also very
successful.

FA: The first edition of the Lexicon was quite successful. The sales of the second edition
have been a delight. And, the reviews of it have been, I think, very objective and laudatory.

TB: The Lexicon covers psychiatry, neurology and neuroscience. It is really more than a
Lexicon. It’s like an encyclopedia.

FA:  Well, Floyd Bloom was a peer reviewer of it. He’s a very busy man, editor of Science,
and he was the first to comment that, “This is no longer a Lexicon. This is an Encyclopedia”.
And, I took a poll of other people whose opinion I respect, and there were many of them who
agreed with him. There were a few dissenters, who felt that in the minds of people this was
established as a Lexicon, and if we try to change it to Encyclopedia, it’ll confuse people and they
will not be inclined to buy the third edition, and five years of labor will be going down the drain.
TB:  You had an editorial board. But, it seems to be that you did most of the work.

FA: Editorial boards have perspectives but if you respect the people on the editorial board
enough to have them on the board, you ought to respect their judgments, unless it’s so way off
beam. And, I picked some psychiatrists because of their broad experience and some very bright,
young psychiatrists. I didn’t expect them all to be expert writers. They could write some things
or call my attention to something, and they were very helpful. I’'m grateful to them; I tell you
that. But, basically, the writing is mine.

TB: How long did it take you to write it?

FA: Five years. The second edition took five years. It has a thousand new entries in it, and
the size of the book increased from 500 to 1200 pages.

TB:  One of the reviewers of the book said in his review that no one else could have done this,
and it’s true.

FA:  Well, I’'m glad to hear you say it’s right.

TB: Could you mention some of the people who might have had an impact on your
professional development?

FA: Tom, there are very many that I could name, but will pick out for you just a few. One of

them was Paul Jannsen. He is clearly a great pharmacologist. Paul Janssen is not a psychiatrist,
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but he’s a genius. He’s got a gift. Paul and I met under strange circumstances, at an annual
meeting of The American Academy of Chemistry, in New York. He was presenting a paper on
“How To Cure It All” and I presented a paper on “Structure Activity Relationships”. 1 didn’t
meet Paul before but I knew who he was, by reputation. And, after he delivered his paper, I went
over and talked to him; we ended going out to dinner; and that was the beginning of a very
valuable friendship, for me anyway, and I hope for Paul also. I’ve spent many hours with Paul at
his home and at meetings. Another person I would like to mention is, of course, Heinz Lehmann.
Then Malcolm Lader is also one.

TB:  Just one more question. Do you think your expectations at the beginning of your career to
bring back psychiatry into medicine are fulfilled?

FA: We’re not a hundred percent there, but we’re getting there. I mean, there’s no question
about it. Look at what Representative Kennedy had to say yesterday about the attitude of people
toward a person who has a physical illness vs. the attitude of the public toward a person who has
a psychiatric illness. The stigma is still there. There’s no question about that and we’ve got to
eliminate that. We’re getting closer to it all the time. We’ve got to educate the public. That’s
one of the reasons, in fact, why I did that television show on ABC many years ago. I didn’t get
paid for that. I had a lot of headaches because of it; because I was trying to run a practice and
they were running wires through my house.

TB: Do you think we are moving in the right direction?

FA: Yes, we are moving in the right direction.

TB: Is there anything else you think that should be mentioned?

FA: No. I think we have a right to be proud.

TB: I think we are proud, lucky and thankful to you that you were willing to share all this
information with us. Thank you very much.

FA: You’re more than welcome.
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2. HERBERT BARRY Il1

TB: We are at the 48th annual meeting of the American College of
Neuropsychopharmacology in Acapulco, Mexico. It is December 12, 1999. I will be interviewing
Dr. Herbert Barry III.* T am Thomas Ban. Let’s start from the very beginning. Could you tell us
where you are from and something about your education and early interests?

HB: I’'m Herbert Barry III, Tom. I trust that for you, I’'m Herb rather than Herbert Barry III. I
have been told that my parents both grew up in the New York area and that I was born in
Doctor’s Hospital in New York. They moved to Cambridge, Massachusetts before I was born.
My maternal grandparents wanted me to be born in New York City. I grew up in Cambridge,
Massachusetts for the first sixteen years, when my family moved to Brookline, Massachusetts. I
went to college, undergraduate, at Harvard in Cambridge, Massachusetts. My father, all three
uncles, and one of my grandfathers also had graduated from there, so it was a family tradition. I
went to graduate school in psychology at Yale, where I got my PhD. degree in 1957. I continued
at Yale as a post-doctoral research fellow and then as a junior faculty member, doing full time
research, sponsored by Professor Neal E. Miller. My first job elsewhere, in 1961, was at the
University of Connecticut in Storrs. In 1963, I moved to the University of Pittsburgh,
Department of Pharmacology School of Pharmacy. This was my first residence outside of New
England. I have been in Pittsburgh ever since at the School of Pharmacy.

TB: How did you decide to enter psychology and get involved in psychopharmacology?

HB: It was quite an individual influence. My major in graduate school was experimental
psychology, and essentially, it was what we called “rat running”, using laboratory rats as models
to test learning, memory, and behavior, as applicable to humans. My PhD dissertation was
entitled, "Effects of Strength of Drive on Learning and on Extinction".

TB:  So your Ph.D. was in experimental psychology.

HB: My dissertation tested a rather simple situation. The rats ran down a straight alley to get a
food pellet. I measured the duration it took them, to the nearest hundredth of a second. When I

was finishing my PhD degree, my psychoanalysis, which began in my first year in graduate

* Herbert Barry III was born in New York, New York, in 1930. After undergraduate studies at Harvard University,
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school, was still continuing, so I had an incentive to stay in New Haven for a while longer to
finish the psychoanalysis. I wanted to apply for a post-doctoral research fellowship. I almost
applied for a fellowship from the National Institute of Mental Health, NIMH, to be sponsored by
Irvin L. Child, a developmental psychologist, to extend some of the research I had already been
doing with him on child training practices in a world sample of societies.

TB:  Are we in the 1950s?

HB: Yes, it was in 1957. Neal Miller, who was the major advisor for my PhD dissertation, had
started doing psychobiology research. He said that psychopharmacology was a new and rapidly
developing field. In 1957, it certainly was. He suggested that I apply for a post-doctoral research
fellowship from NIMH in psychopharmacology. He felt that there would be a better chance of it
being awarded and funded in that area. And I was fascinated by the topic of drugs.

TB:  You have been working with a conditioning paradigm?

HB: It was instrumental rather than classical conditioning, but it was a conditioned behavior.
One of the hypotheses tested in my Ph.D. thesis was that a change in the rat’s motivation, from a
longer to a shorter deprivation of food, or from a shorter to a longer deprivation of food, would
affect its running speed because of the change from the previous experience of running to the
food pellet under the other degree of food deprivation. In my post-doctoral research fellowship
with Neal Miller, I did a behavioral analysis of drug effects. We constructed an alley in which
the rats had an approach-avoidance conflict and then we tested the effects of drugs on the rats’
performance. We found that alcohol and amobarbital would decrease the avoidance more than it
decreased the approach component of the conflict. The rat was intimidated by shock when it
approached the food cup and got a painful electric shock at the cup. The rat therefore avoided the
cup. Under the influence of the drug it became bolder or less deterred by the shock. That was the
beginning of my psychopharmacology research.

TB:  So, you found that alcohol and barbiturates decreased the avoidance component more
than the approach component?

HB: Yes, and we also tested several other drugs. . Chlorpromazine was one. We did a little bit
of work with morphine.

TB:  And, all these drugs decreased the avoidance component with little effect on the approach

component?
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HB: Yes. I was a post-doctoral research fellow for two years. During that time, Neal Miller
applied for a research grant in psychopharmacology with me as his co-investigator, not co-
principal investigator. I became an instructor, and soon afterward, an assistant professor at Yale,
during the two more years I stayed with him on that project. It was quite successful. We
published articles in Psychopharmacologia and in the Journal of Comparative and Physiological
Psychology.

TB:  What was your first publication?

HB: It was Neal E. Miller and Herbert Barry III, “Motivational Effects of Drugs: Methods
Which Illustrate Some General Problems in Psychopharmacology”. It was published in Volume
1 of Psychopharmacologia. Its citations included a couple of articles from 1935 and 1936 by
Neal E. Miller and Walter R. Miles, which reported psychopharmacology experiments on rats.
TB: In what year was your paper published?

HB: In 1960. The manuscript was received by the Journal in October 1959. We subsequently
published several other studies together. In 1961, I accepted a job as assistant professor of
psychology at the University of Connecticut, where [ continued research in
psychopharmacology. In fact, I was principal investigator of a research grant that I applied for at
the University of Connecticut.

TB:  What was that grant for?

HB: It was on stress. The title was "Situation-Drug Interaction in Emotional Responses".

TB: How did you induce stress?

HB: One of the ways was by exposing the animals to severe painful shock prior to injecting
the drug. Also, I was continuing some studies on approach-avoidance conflict.

TB:  You were probably among the first to do this kind of research in North America.

HB: Yes, Hannah Steinberg did some similar studies in England. Neal Miller had been the
major advisor of John J. Conger, who did a Ph.D. thesis on alcohol. I was one of the early
Americans to do laboratory animal research in psychopharmacology. I was offered a job at the
University of Pittsburgh, in 1962, during my second year at the University of Connecticut. The
research project there was well funded by NIMH. The principal investigators, William J. Kinnard
and Joseph P. Buckley, were professors in the Department of Pharmacology, University of
Pittsburgh School of Pharmacy. They had been awarded a grant and Oakley S. Ray was expected

to do the behavioral research on it. The title of the project was "Analysis of
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Psychopharmacologic Methodology". Since the emphasis was on behavior, a psychologist was
needed for the project. Kinnard and Buckley were both pharmacologists. Oakley Ray was listed
as the principal investigator when the grant was awarded. After a dispute with Joe Buckley, the
Chairman of the Pharmacology department, Oakley Ray decided to withdraw from this project.
He had a job at a Veterans Administration Hospital in Pittsburgh. After the five-year grant had
begun, Buckley and Kinnard were looking for a psychologist to run the experiments and direct a
large part of the research. They recruited me. Neal Miller had been a member of the committee
that established and approved this project. I met Buckley and Kinnard, and the project seemed
like a very good opportunity to focus on my research; I had considerable teaching duties and
rather meager laboratory facilities at the University of Connecticut in Storrs. That university now
has a medical school in Farmington with great facilities.

Although Neal Miller advised me against accepting the job, I accepted it, and started in
February 1963, at the University of Pittsburgh, as a research associate professor of
pharmacology. I was well aware it was funded by a research grant that might expire in four
years. I expected it would be a temporary job, but I’'m still there. It is ironic that when I accepted
the job at the University of Connecticut, I expected it would be my long-term future career.

TB:  So, you have been for many years in Pittsburgh by now.

HB: Yes.

TB:  What was you role in the project?

HB: Bill Kinnard was the principal investigator and Joe Buckley, the Chairman of the
department, was the person who really directed the project. I conducted the portion of the project
that involved operant conditioning. We focused on trying to establish the optimal techniques for
testing effects of chlorpromazine. My part of the research was on conditioned avoidance
response. Chlorpromazine, as you well know, suppresses avoidance response. It does not
interfere much, if at all, with the animal's ability to escape the shock. The animal waits until the
shock begins before it presses the lever or makes whatever other response to terminate the shock.
Avoidance performance is very much impaired.

TB:  Weren’t some other people also doing somewhat similar research at that time?

HB: Leonard Cook was doing research on conditioned avoidance in squirrel monkeys. I also
know of an article by Geller and Seifter, published in Volume 1 of Psychopharmacologia.

TB: Did you do your experiments in rats?
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HB: 1did it in rats, yes, as did Geller and Seifter. George A. Heise also was doing research on
conditioned avoidance in rats. I don’t think he used chlorpromazine. He was one of the original
investigators of the benzodiazepines.

TB: Were you the first to establish in rats that chlorpromazine suppresses the avoidance
response without having an effect on the escape response?

HB: Oh, no. My research on the conditioned avoidance response used two levers. The animal
pressed one lever to avoid the shock and a different lever to escape the shock. That technique
was described by Heise and Boff, in 1962, in an article entitled, “Continuous Avoidance as a
Baseline for Measuring Behavioral Effects of Drugs”, published in Volume 3 of
Psychopharmacologia. Prior to the publication of that article, Murray Sidman had developed the
technique for conditioned avoidance. For two or three years, at the University of Pittsburgh, I
concentrated on that technique and also cooperated with colleagues on the project. One of these
colleagues, Nathan Watzman, was assigned to do research on the effects of drugs on motor
activity in mice. For a couple of years I worked closely with him, particularly on writing and
publishing the findings of those studies.

TB:  Did you study the effect of drugs on spontaneous motor activity?

HB: Yes, on spontaneous motor activity in a circular arena. We published several articles on it
together in the Journal of Pharmaceutical Sciences. In 1966, the sponsors of the research project
on which I was employed expressed dissatisfaction with the research. Their criticisms applied
less to my part of the research than to other parts. We were advised not to apply for continuation
of the prior program project. We were told that if we wanted to continue doing the same
research, we ought to apply for it in a grant with a new name. The members of the review
committee for that program project had changed, and the new members did not like the kind of
research we were doing. That project therefore was terminated.

TB:  What did you do after the project was terminated?

HB: I then applied for a research grant. And Joe Buckley also encouraged me to apply for a
research scientist development award from NIMH at the same time. Both of them were approved
and funded shortly before termination of the research grant on which I was employed. A few
years later, in 1970, I was promoted from research associate professor, outside the tenure stream,
to tenured professor in the department. In 1970, the same year, the Elsevier Company published

a book on Actions of Alcohol that I co-authored with Henrik Wallgren. Our purpose was to
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summarize scientific knowledge about ethyl alcohol. I believe that book contributed to my
promotion. Henrik Wallgren is a very distinguished physiologist in Finland. The Elsevier
Publishing Company invited him to write a book summarizing scientific knowledge about
alcohol. He was asked to do it with a psychologist, preferably an American. Neal Miller
recommended me to him. Wallgren wrote the invitation to me in 1963. I visited him in Helsinki,
in 1964, and we worked well together. It took us six years to finish this book, which consisted of
two volumes. The original tentative title of our book was Actions of Ethanol. My father, Herbert
Barry, Jr., asked me sarcastically if we used the word "ethanol" instead of "alcohol" for the
purpose of minimizing the number of readers of our book. He was trained as a psychologist and
then he became a psychiatrist. He and I published several articles together in the 1960s, on
psychiatric implications of season of birth and on birth order in the family.

TB:  You published articles on the effects of alcohol with Neal Miller. Didn’t you publish also
some other papers on the effects of alcohol on your own?

HB: My articles with Neal Miller were on effects of alcohol on approach-avoidance conflict in
rats. My earlier publications included a paper, in 1968, on socio-cultural aspects of alcohol
addiction, and another paper, in 1969, with my father and Howard T. Blane on birth order of
delinquent boys with alcohol involvement. All these papers were cited in my book with
Wallgren. Our book included findings on the physiological, neurological, and behavioral effects
of different types of alcoholic beverages. We divided the work on the book so that Henrik
Wallgren wrote the initial draft of half of the chapters and I wrote the initial draft of the other
half. He wrote the chapters on the physiological and neurological effects of alcohol, on alcohol
metabolism, and on interactions of alcohol with other drugs. I wrote the chapters on voluntary
consumption of alcohol and on behavioral studies on laboratory animals. I also wrote a chapter
on alcoholism, which was the first of my series of papers on alcoholism. It dealt with personality
characteristics that make a person either vulnerable or resistant to develop alcoholism.

TB:  So, you were involved in studying the effects of alcohol quite intensively?

HB: Yes, I had done some initial studies on alcohol with Neal Miller, at Yale, and then I did
some more at the University of Pittsburgh. I worked on the book from 1964 until 1970. 1
published articles on birth order of alcoholics in the 1970's, because as a psychologist, I was very
interested in social and developmental factors. This interest was concurrent with my research on

laboratory animals in behavioral psychopharmacology.
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TB:  Could you tell us something about your findings in your birth order study?
HB: Alcoholics are more often last-born from large families of four or more children. That
was our principal finding. Howard T. Blane and I summarized results from many studies on
alcoholic men in an article on “Birth Order and Alcoholism; a Review”, published in 1973, in the
Quarterly Journal of Studies on Alcohol. Our interpretation of the finding was that the last-born
child in a large family is customarily treated as the baby of the family. The mother does not
desire to have the youngest child become assertive and independent. This induces a conflict that
is especially severe if the youngest child is a boy. A general psychoanalytic theory suggests that
many alcoholics are conflicted between being dependent and becoming independent. The
children are unwilling to acknowledge their very strong desire to be dependent and taken care of
and are also unwilling to act out their dependence. Intoxication is a way to be dependent on
alcohol or another drug and, at the same time, to deny one’s pharmacological dependence. For
example, the person who is drunk will have fantasies that he is very powerful. He may get very
pugnacious, saying, “I can beat up anybody else in this bar”. This is our explanation of the
finding that alcoholics are most often the last-born child in a large family. An alternative possible
explanation is that the last-born child is more likely than earlier born children to be hospitalized
for alcoholism, not necessarily because of having a more severe drinking problem.
TB:  So while you did behavioral research, you maintained your interest in psychodynamics.
Did you finish your training in psychoanalysis?
HB: My psychoanalyst suggested that we finish the analysis soon after the beginning of my
post-doctoral research fellowship. He and I agreed that it was the appropriate time. I believe it
was a good experience. I am skeptical about some of the Freudian psychoanalytic doctrines, but I
have maintained an interest in the topic. I contributed a chapter on “Psychoanalytic Theory of
Alcoholism”to a book on Theories on Alcoholism, published, in 1988, by the Addiction Research
Foundation in Toronto, Canada. The Editors of the book were C. Douglas Chaudron and D.
Adrian Wilkinson. I enjoyed preparing the chapter. An unusual feature of my chapter was that I
summarized Sigmund Freud’s published writings about alcohol effects and alcoholism.

Ever since | was an undergraduate at college, majoring in Social Relations, I have been
very interested in personality dynamics and developmental factors. My first rat experiment, in
my first year in graduate school, compared the memory of very young rats with mature rats for

previously escaping from an electric shock in a runway. My psychoanalyst pointed out that I was
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fascinated by the question of how well a very young individual would remember an experience
compared to a mature individual. That initial experiment was unsuccessful, but fortunately, my
subsequent experiments in graduate school were successful. That is a digression from
psychopharmacology.

TB:  So let’s get back on the track; what were you doing in Pittsburgh?

HB: Several years before Henrik Wallgren and I finished the book on alcohol, I started doing
research on the discriminative stimulus attributes of drug effects in laboratory rats. It is
sometimes called drug discrimination. The human experimenter trains the laboratory rat to
inform the experimenter whether it feels drugged or normal. A hungry rat is trained to press
either of two levers to obtain a food pellet in a chamber that contains a food cup. After this
preliminary training, one lever delivers food only if the rat has been injected with placebo and
the other lever delivers food only if the rat has been injected with a drug. An equal number of
sessions are preceded by placebo and by the drug. The interval between successive sessions is
two or more days to permit complete recovery from the effect of the drug or placebo.

The rat gradually learns to press preferentially the lever that delivers food, depending on
whether the session was preceded by the drug or placebo. In a training session of ten or fifteen
minutes, no food is delivered in the first one or two minutes. We count the number of times the
rat presses the two levers during this initial part of the session. After more than twenty, but less
than forty sessions, divided between the drug and placebo conditions, the rat in the initial interval
without food usually presses more often the lever that will deliver food in its current condition.
The rat therefore responds to the internal differential drugged or normal condition.

It is a technique that was initiated by Donald A. Overton. His first article on this
technique, “State Dependent or 'Dissociated’ Learning Produced with Pentobarbital”, was
published, in 1962, in the Journal of Comparative and Physiological Psychology. A more
extensive report, “State-Dependent Learning Produced by Depressant and Atropine-Like Drugs”,
was published, in 1964, in Psychopharamcologia. Overton trained and tested rats in a T-shaped
maze. Food was at the end of one arm, under the drug condition, and at the end of the opposite
arm, under the non-drug condition. My first publication on drug discrimination research also
used a T-shaped maze. Alcohol was the drug discriminated from placebo. It was a one-page
article I wrote with coauthors Eileen Koepfer and Joyce Lutch, with the title “An Operant

Procedure for Training Discrimination between Drug and Nondrug State”, in 1965, in
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Psychological Reports. Koepfer and Lutch were high school students who did the research
project under my direction.

Since primacy is an important factor in science, I can claim to have originated drug
discrimination research in an operant conditioning box containing two levers. This apparatus has
been used frequently in a great variety of studies. A novel technique was to establish drug
discrimination in rats that had been trained to alternate the condition of the light in the chamber,
on and off, by successive lever presses. Illumination was associated with food after alcohol
injection for half the rats and after placebo injection for the other rats. Successful training was
reported in my article “Prolonged Measurements of Discrimination between Alcohol and Non-
drug States”, in 1968, in the Journal of Comparative and Physiological Psychology. In the same
area of research, Robert K. Kubena and I published, in 1969, two subsequent articles. “Two
Procedures for Training Differential Responses in Alcohol and Non-drug Conditions” appeared
in the Journal of Pharmaceutical Sciences; “Generalization by Rats of Alcohol and Atropine
Stimulus Characteristics to Other Drug” appeared in Psychopharmacologia. Both articles are
based on the Master's Thesis of Kubena. I was his principal advisor in this research and in his
subsequent Ph.D. dissertation. I initially felt apprehensive about advising Bob Kubena to
undertake a project that required maintenance and training of the animals for several months
before obtaining useful data. There was meager prior information on this research technique.
Fortunately, he conducted the initial experiment and subsequent ones very proficiently and
successfully.

I continued the research on drug discrimination for many years, from 1967 to 1983, with
the support of a research grant for "Behavior and Drug Effects during Chronic Stress" from
NIMH. The principal use of the drug discrimination technique has been to test other drugs to find
out if another drug is more similar to the training drug or to the placebo. Also, tests with different
doses of the drugs can determine the minimum effective dose. In the early studies, Don Overton
and I both showed that alcohol and a barbiturate could substitute for each other. Rats trained to
discriminate either drug from the placebo make the drug response when tested with a sufficiently
high dose of the other drug. A drug discrimination technique that I subsequently used was to
train animals to discriminate between two different drugs, such as between alcohol and
pentobarbital, instead of between either of the drugs and placebo. Although the discriminative

effects of these two drugs are similar, they are not exactly the same. Differential discriminative
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effects are found in rats trained to discriminate between several doses of alcohol and several
doses of pentobarbital.

I relinquished my animal laboratory, in 1995. I am now writing some historical reviews
of psychopharmacology.
TB:  What are you writing about on the history of psychopharmacology?
HB: My most substantial work in this area was A History of Division 28. Division 28 is the
division of psychopharmacology and substance abuse of the American Psychological
Association. My historical account was published, in 1998, by the American Psychological
Association, in volume 2 of a book on Unification through Division: Histories of the Divisions of
the American Psychological Association. The book was edited by Donald A. Dewsbury. The
very large American Psychological Association is organized into more than fifty divisions.
Division 28 was founded, in 1966. I was one of the founding members of that division and its
president, in 1981. The membership of the division is approximately 1000 people, a small
percentage of the total membership of the American Psychological Association, but a sufficiently
large number of people to sponsor the division’s programs at the annual meetings and to make
substantial contributions to psychopharmacology.
TB: How many members are in the American Psychological Association?
HB: More than a hundred thousand, I believe. The American Psychological Association
decided to publish several volumes containing histories of its different divisions. The Division of
Psychopharmacology recently changed its name to "Division of Psychopharmacology and
Substance Abuse". By the name change, it tries to broaden its scope. More recently, I co-
authored an article with Donald A. Overton and John A. Rosekrans on the “Creation and First 20
Years ofthe Society for the Stimulus Properties of Drugs (SSPD)” that was published, in 1999, in
Pharmacology, Biochemistry and Behavior. I presided over the first meeting of the SSPD, in
1978, and I was, in 1980, the third president of the organization. Several international meetings
of that society were held in Beerse, Belgium, and sponsored by the Janssen Pharmaceutical
Laboratories. Francis C. Colpaert did excellent research in those laboratories. The SSPD is a
small society, with fewer than two hundred members, but I believe it is an integrative force for
its specialty topic.
TB:  So, you were one of the founders of that society, and one of its early presidents.

HB: Yes. I was one of the early contributors to that specialty topic.
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TB: Could you explain to us what it means when you say, “stimulus properties of drugs.”

HB: A drug effect functions as an unconditional stimulus. I remember having been told that
Pavlov’s term in Russian was mistranslated as "unconditioned stimulus" but should be translated
as "unconditional stimulus". The drug effect is an unconditional stimulus in the central nervous
system. A stronger, and therefore, more effective unconditional stimulus is the rat's hunger. Food
pellets constitute an unconditional stimulus.The unconditional response is eating food to alleviate
the unconditional stimulus of hunger. The differential drug and non-drug conditions during the
training sessions become distinctive conditional stimuli, associated with the differential
conditional responses of pressing the different levers to obtain the unconditional stimulus of a
food pellet. If a conditional response is learned under the influence of a drug effect, that
conditional response is specific to the drug effect and to the function of the nervous system under
the influence of the drug.

TB:  So the unconditional drug effect becomes a conditional stimulus?

HB: Yes. Therefore, an individual animal or human can be trained to make differential
responses and acquire different habits. One habit is acquired under the influence of the drug
conditional stimulus. A different habit is acquired under the influence of the normal or non-drug
conditional stimulus. It is like training the rat to distinguish whether it is drugged or normal.
Pharmaceutical companies used this technique a great deal in recent years. Animals are trained to
discriminate a prototype drug, such as an antipsychotic or an opioid. When a new drug of the
same type might be superior, because it is effective at a lower dose, or has less, side effects, the
new drug can be tested in animals that were trained to discriminate the prototype drug from the
non-drug condition. The experiment determines what dose of the new drug is sufficient to cause
the animal to make the same choice as the prototype drug.

TB:  Which are the drugs you tested with the employment of this technique?

HB: Over the years, at the University of Pittsburgh, I tested a great variety of drugs. I began
with barbiturates and alcohol. Two graduate students who earned the Ph.D. degree under my
direction, Robert K. Kubena and R. Duane Sofia, were interested in research on marijuana. They
did several studies on effects of A-9-tetrahydrocannabinol. Initially, in accordance with Dr.
Raphael Mechoulem, who had originally synthesized the compound, we used the name A-1
tetrahydrocannabinol. An official consensus uses the name A-9 tetrahydrocannabinol. Our

articles included a statement that A-1 is a different designation for A-9.
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TB:  So, you tested alcohol, barbiturates, THC with the employment of this technique.

HB: Also morphine. One of my graduate students, Edward C. Krimmer, earned the Ph.D.
degree under my direction and became my principal colleague for many years. Our research
included morphine as the discriminative stimulus.

TB: Now, you worked mainly in animals. Did you do any research in humans?

HB: Not in psychopharmacology. I have given questionnaires to humans, but not related to
drug effects.

TB:  What did you study with the questionnaires?

HB: The questionnaires are designed to measure empathic choices in hypothetical situations.
This research was done with Helene Borke, Ph.D., who is accompanying me at this meeting. She
has a Ph.D. degree in psychology from the University of Chicago. The alternatives to empathic
choices are emotional or rational choices. For example, if your five-year-old child has drawn
with crayons on your wallpaper, how do you react? The empathic choice is, "I realize you
wanted to experiment with something new". The emotional choice is, “I wish you had not
messed up my wallpaper”. The rational choice is, "I will let you use the crayons only on blank
sheets of paper".

TB:  What did you find?

HB: We found nothing clear-cut or definitive, as yet. The choices are highly specific to the
situation. The questionnaires, thus far, have been given to students at Community College of
Allegheny County, near Pittsburgh. Older students choose the empathic response more often and
younger students choose the emotional response more often. We expected that females would
choose the empathic response more often, but there is very little difference from male students.
We did find more empathic choices by females in the initial version of the questionnaire.
Choices in that version were general traits not associated with a specific situation, such as "I am
usually sympathetic" or “I am usually enthusiastic" or "I am usually logical". I believe that the
specific hypothetical situations are more valid measures of empathy.

TB:  Are you still involved in this kind of research?

HB: Yes, I have constructed many successive versions of the questionnaire.

TB:  Are you still involved in research in psychopharmacology?

HB: Not now. Several years ago, for a couple of years, I participated in a project on alcohol

effects with Seymour M. Antelman, Anthony R. Caggiula, and David J. Edwards. In 1991, I was
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co-author of S.M.Antelman, A.R.Caggiula, D. Kocan, S. Knopf, D. Meyer, and D.J. Edwards, in
an article on “One Experience with 'Lower' or 'Higher' Intensity Stressors, Respectively
Enhances or Diminishes Responsiveness to Haloperidol Weeks Later: Implications for
Understanding Drug Variability”, that was published in Brain Research. In addition, I suggested
ideas for developing novel apparatus or techniques, but they were not used.

TB:  You suggested developing novel apparatus or techniques to measure what?

HB: Spontaneous activity of laboratory rats, I proposed a dark, enclosed place to measure the
amount of time the animals ventured into the larger, illuminated arena. That apparatus might be a
useful measure of the degree to which spontaneous motor activity measures boldness instead of
fear. Conventional tests of spontaneous activity measure stimulation instead of depression of
motor behavior.

TB:  Why did you decide to close your laboratory?

HB: My relinquishment of my animal laboratory is partly due to other interests, including the
research on empathy I have described, in addition to difficulty and expense of maintaining a
laboratory animal facility. Another influence on me is the threat of animal rights activists,
although I have never been personally attacked by these activists, and research on rodents is not
a prime target.

TB: Have you served on any of the committees of ACNP?

HB: Several years ago I was a member of the ACNP committee on laboratory animal
experimentation. My former dissertation advisor and colleague, Neal Miller, has been defending
laboratory animal research very effectively and eloquently. As a laboratory animal researcher, I
was obviously interested in that topic.

TB:  When was that?

HB: I became a member of ACNP, in 1986. Therefore, it must have been within the last
twelve years. It was probably six or eight years ago.

TB: Haven’t you been involved in some editorial work?

HB: Emphatically, yes. I believe one of my major credentials for ACNP membership and a
major personal contribution to psychopharmacology was my function as field editor for
laboratory animal behavioral research for Psychopharmacologia, beginning in 1974. My title
was Managing Editor, and I became Coordinating Managing Editor for the other Managing

Editors in the western hemisphere of the world. Subsequently, the Journal's name was changed to
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Psychopharmacology. I served as Managing Editor until 1991, for 18 years. I received more than
two thousand manuscripts. More than a thousand of them were published in the journal. My
predecessor was Conan Kornensky and my successor is Klaus A. Miczek. They are both
members of ACNP. I regard Klaus Miczek as an especially excellent and effective editor. I felt
glad when I was relieved of that task, but I enjoyed doing it, and I believe that it was an
important contribution to the field.

There is some equivalence between a journal editor, who helps to choose which
manuscripts are published, and a member of a research review committee, who helps to choose
which research-grant applications are funded. I have had experience with both roles, much more
extensively as a journal editor than as a member of a research review committee. Some people
probably place greater value on membership of a research review committee, because they
participate in determining the expenditure of thousands of dollars and the careers of the
investigators who apply for research grants. I preferred journal editing, partly because the
decision was primarily mine. I sent the manuscripts to two reviewers. I was strongly influenced
by their opinions, but it was primarily my judgment and opinion that determined publication. I
also had the opportunity to improve the paper because my usual procedure was to specify needed
changes and send the paper back to the authors, if I believed the research report could be
accepted. I very seldom accepted a manuscript without requesting revisions and corrections. In
contrast to the decisions by an editor, a member of a research review committee negotiates or
debates with other members of the committee. Another difference is that a grant application
usually contains grandiose statements about what wonderful research is going to be done, but the
proposal is not a reliable prediction of the quality of the prospective research. A manuscript
submitted to a journal is a product of the research. Its quality is usually much better. Therefore, |
prefer to read a manuscript submitted for publication than to read a grant application.

TB:  You have been all through your professional life with universities. What proportion of
your time did you spend teaching?

HB: The minority of my time was teaching. When I started at the University of Pittsburgh, in
1963, I was as a full time researcher. I continued to be obligated to do full time research as
recipient of a research scientist development award for two five year terms from 1967 to 1977.
Actually, I believe that I did more teaching during those ten years than before, or after. I taught

one third of a course for undergraduates, a general pharmacology course, and I gave lectures in
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other courses. I also taught two graduate courses. They were on biomedical statistics for many
years, and for several years, on behavioral psychopharmacology. Subsequent to 1977, I have
given less than ten hours of lectures per year. They were in team taught courses. Therefore, my
teaching load has been negligible. I hope that I have contributed enough, by my research and
journal editing, to make up for the fact that I did so little teaching. I have not been asked to do
any more teaching.

TB:  You also had several graduate students, didn’t you?

HB: I was the principal advisor for five students who earned the Ph.D. degree. In1970, I was
the principal advisor of Robert K. Kubena; in 1971, of James L. Perhach and Duane R. Sofia;
and in 1974, of Edward C. Krimmer and Tsung-Ming Shih. I have also served as a member of
the Ph.D. dissertation committee for many additional students, including several in the
Psychology Department in the University of Pittsburgh and in the Pharmacology Department in
the Medical School of the University of Toronto, in Ontario, Canada.

TB:  On this note we should conclude this interview with Dr. Herbert Barry, III. Thank you,

Herb for sharing this information with us.
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3. FRANK M. BERGER

TB:  We are in Nashville, Tennessee. It is April 6, 1999; and I have the pleasure to interview
Dr. Frank Berger for the archives of the American College of Neuropsychopharmacology. I am
Thomas Ban. Dr. Berger’s name is linked to the discovery of meprobamate, which was one of
the major events that triggered the development of psychopharmacology. Dr. Berger is one of the
pioneers of the new field. But let’s start from the very beginning. Could you tell us when and
where you were born, something about your education and early interests?

FB: Thank you for your generous remarks. I was born, in 1913, in Pilsen, the famous beer town,
located in what is now called the Czech Republic. At the time I was born, Pilsen was in the
Austrian-Hungarian Empire; after 1918, it became a city in Czechoslovakia, and today, it’s in the
Czech Republic. That’s the place where I grew up; I went to Czech schools, and eventually to
the German University, in Prague. My primary interest was to do medical research.

TB:  Did you actually do any research while you were a medical student?

FB:  Yes. I found some of my teachers inspiring and worked with Professor Kahn on the local
action of hormones. I also did research in bacteriology and developed a treatment for cystitis.
TB:  Was your treatment for cystitis used in clinical practice?

FB: A pharmaceutical company became interested and bought it.

TB:  So, it was used?

FB:  It’s still being used.

TB: How old were you when you developed that new treatment?

FB: I was about 22 years old.

TB:  So you made your first discovery while you were still a medical student. What did you do
after graduation from medical school?

FB: I accepted a position at the Czechoslovakian National Institute for Public Health. It was
the Czechoslovakian NIH, and I did primarily bacteriological research, related to typhoid and
paratyphoid. It was just discovered that the various paratyphoids can be typed and identified.

* Frank Berger was born in 1913, in Pilsen, Moravia (now the Czech Republic) and received his M.D., in 1937, from
Charles University, in Prague. He began his professional career as a bacteriologist in his native country, but left
Czechoslovakia, in 1939. He worked in the laboratories of the British Drug Houses in London and then at the
Department of Pediatrics, University of Rochester. Thereafter, he occupied leadership positionsat Wallace
Laboratories of Carter Products in the USA. In 1972, Berger resigned from Carter Wallace and active research. He
died, in 2008, in New York City. He was interviewed in Nashville, Tennessee on April 6, 1999.
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This was of great public health interest, because of the many kinds of dysentery and food
poisoning. I was fortunate I could do research in bacteriology as a medical student and continue
research in that field after graduation.

TB: So your first career was in bacteriology. Do you have any publications from that
research?

FB:  All my findings were published.

TB:  When did you have your first publication?

FB: In1935.

TB:  So you had your first publication when you were 22 years old?

FB:  And I had a publication almost every year after that.

TB:  So you had several publications by the time you left Czechoslovakia. How old were you
when you left?

FB: Ileft Czechoslovakia in 1939, when I was 26 years old.

TB: Could you tell us about the circumstances when you left and something about your
family?

FB:  Hitler occupied Czechoslovakia, in 1939. My mother was Jewish, and people who were
of Jewish origin were not welcome any longer. I expected that this would happen, so [ was ready
to leave. I had an uncle in the United States, who I persuaded to send affidavits for myself, my
girlfriend, my parents, my brother, and my sister. With his guarantee, we had our passports and
visas that permitted us to enter the United States. Hitler came on the 14™ of March, I believe. I
married my girlfriend on the 15", and on the 16™, got on the train with her and my brother and
left for America. My sister and parents couldn’t be persuaded to leave. We were not allowed to
take any money with us, only what we could carry in our bags. But I was happy to go. We left by
train to Holland, where we intended to board our ship to America, but when we arrived we were
told that we could not board ship because the United States declared all visas issued to
Czechoslovakian citizens invalid. We were also told that we could stay in Holland for one week,
and if we didn’t find a place to go, we would be deported back to Czechoslovakia. We were
fortunate in obtaining entry to the United Kingdom, through the generosity of an English lady,
whom I never met. She was a Quaker. As soon as we arrived in England, I wanted to thank her,
but she discouraged me. It is thanks to her, that I’'m here today.

TB:  What did you do after you arrived to England?
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FB: I looked for a job but had many difficulties. My English was very poor, because in the
Czech schools we weren’t taught English. I also discovered that my wife was pregnant. 1 went
through a period when I had no money and no friends. I didn’t want to put myself on public
support, so I lived from what I got at soup kitchens and at the Salvation Army. To be accepted by
any of the support organizations, I would have to declare myself Jewish, Communist, or Roman
Catholic. And, I refused to do that. I prided myself as a human being. I never belonged to any
of these organizations. I felt I could not adopt a teaching in which I didn’t believe. But,
something had to be done for my wife, and the Jewish Center accepted her. They said she could
stay there, and do whatever she could to make herself useful. Incidentally, she was not Jewish. It
was generous of the Jewish Center to accept her. Her life was not in danger because of Hitler;
she left because she wanted to be with me. I was looking for a job but some of the offers I got,
such as driving a bus in London, I didn’t like. So I slept on park benches, and usually ended up at
three o’clock on the bricks of a prison floor, which sometimes I felt was a present. I always
applied for solitary in prison, but I rarely got it. There were more and more refugees on the
streets of London, and the British government decided they would arrange for a place to put us.
They decided on Broadstairs, in southeastern England. I don’t know how many hundreds of
refugees were there. We were held captive and got a little pocket money to buy food that we
cooked together. I was a physician at the camp, working with an English doctor who was in
charge, taking care of the medical needs of the refugees.

TB:  That was in 1939?

FB: Right. Then one day in September, the war started, and soon after the Germans occupied
France and started bombing England. So we had to be cleared out from the buildings. People
from that whole area of Southeast England had to be moved to various other regions. I was
moved with my wife to a suburb of London during the air raids and big fires, and did some
limited medical work in the hospital in Kingston. At that time, refugee physicians were not
permitted to do independent medical work. That changed early, in 1941, when we were
permitted to apply for a position as a physician.

TB:  What position did you apply for?

FB: By that time I could speak English and the position I applied for was in a hospital for
infectious diseases, in Manchester. It was affiliated with the University of Manchester with

about eight hundred beds.
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TB: Working in a hospital for infectious diseases was in keeping with your background in
bacteriology.

FB:  Yes. That was one of the most interesting periods of my life. I learned a lot about
infectious diseases while there. During that time, there was an epidemic of diphtheria, in
Manchester. I don’t think I’d ever seen a case of diphtheria before. Mostly babies, one year old
or less were afflicted.

TB: We don’t see diphtheria any longer.

FB: Strangely enough, some of these babies were vaccinated, but the vaccine was not very
effective. Some nights, several babies were admitted. The only chance they had for survival
was to receive intravenous antitoxin. It’s the most difficult thing to find a vein in a one-year-old
baby, and it’s very depressing to feel that unless you find a vein, the baby is going to die. And,
many, many of them did. The most horrible thing I had to do was inform the parents the next
morning what happened. These parents loved their children. This was the time I became an
agnostic. I felt if the good Lord permits this, a man of character should have nothing to do with
that good Lord. There were many cases of polio at the hospital, as well. We had ten iron lungs
going at all times. Polio was a hopeless disease. Nothing was known about it and nothing could
be done. We also had patients with tuberculosis, and nothing could be done for them either. We
had an epidemic of meningitis that started in young girls recruited into the British Army.

TB:  What year was that?

FB: In 1943.

TB: I suppose you had to work day and night in the hospital.

FB: Oh, yes. It was a strenuous job but it was important to do it and I’m glad I had that
experience.

TB: It was probably the last opportunity to see those diseases in the Western World.

FB:  Polio, diphtheria, tuberculosis are now virtually eradicated. Of course, I could not do any
research in those years. Then, in 1946, I saw a position in the east region of Yorkshire, in a place
called Wakefield, affiliated with the University of Sheffield. They had large laboratories and I
applied for a position as a bacteriologist. I was accepted and given some routine duties, like
supervising bacteriological testing, but I was also able to do some research.

TB:  So you could pursue again your interest.
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FB:  Professor Sathalet, the head of the laboratory, was a forward looking intelligent man with
broad interests. It was a pleasure to work there. A lot of research was going on with penicillin
and I became interested in that field. The problem to be solved with penicillin was extracting it
from the liquid in the bottles it was grown in. The liquid had to be acidified, and as a result of the
instability of the pH, 90% of the substance was lost. I felt that while one lost so much of the
active substance, no progress in the use of penicillin could be made. So, I devised a simple way
for extracting penicillin at a neutral pH by turning it into a salt.

TB:  Did you publish your method?

FB:  Yes, I published it in Nature.

TB:  Was this your first publication in English?

FB:  Yes. At a time people didn’t want to publish any article that might help the enemy. But I
resisted keeping it a secret.

TB:  You felt that the benefits of your discovery should belong to everybody?

FB:  Sure. So many lives depended on surviving pneumococcus and streptococcus infections.
There was nothing else to treat them. I published it in Nature, I believe, in about 1944.

TB:  What happened afterwards?

FB: At that time, all the pharmaceutical firms concentrated on producing penicillin. Because
of my publication, I was offered a job by British Drug Houses (BDH), to work on their penicillin
project. I joined in 1945, after they made an offer which was financially satisfactory, better than
the university.

TB:  Where were they located?

FB: In London. When I arrived we still had “doodle bugs,” pilot-less bombs that exploded.
The war was still on. I remember when the war ended we all went from the laboratory to
Trafalgar Square to celebrate.

TB:  What was your position at BDH?

FB: I was working in the research department. BDH was one of the most important firms at
that time in England, but the research department was not large. My task was to develop a way to
protect penicillin in solution from Gram-negative penicillinase producing bacteria. It was to find
a non toxic agent which killed Gram-negative bacteria. One such agent was phenyl ether of

glycol, called phenoxitol.
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TB: So, you identified phenoxitol as a potential substance to protect penicillin from Gram-
negative, penicillinase producing bacteria?

FB:  Yes, but when I gave phenoxitol to mice, I found it too toxic. So we prepared other
substituted phenols to achieve our objectives. One substance that worked very well was called
mephenesin. With mephenesin I noted that it produced reversible flaccid paralysis of voluntary
skeletal muscles, while the animals were fully conscious. It was something I had never seen
before.

TB:  So, you recognized you had a drug that was pharmacologically different from any of the
drugs you were familiar with.

FB: I recognized I had a new medication and the substance was non-toxic. But, by that time,
nobody was interested in finding a substance that would protect penicillin.

TB:  Why was that?

FB: A brilliant scientist discovered a way to preserve penicillin by freezing the solution and
drying it. So, nobody was interested in my penicillin preservative anymore. But I remained
interested in the unusual pharmacological effects of mephenesin and proposed to the
management of BDH that we do some more pharmacological work with the drug to find out
what was behind its unusual effects.

TB:  What did you find?

FB: I found that administration of mephenesin in appropriate dosage by the oral or parenteral
route in mice, rats, guinea pigs, and other small laboratory animals produced muscular
relaxation. With paralysis of all voluntary skeletal muscles, the animals lost their righting reflex
so that they were unable to turn over when put on their back. Their muscles were limp and
completely relaxed. Yet the animals appeared conscious. Their eyes were open and they
appeared to follow what was happening around them. The corneal reflex was present and they
were able to respond with some movement to painful stimuli. During paralysis, spontaneous
respiration, although largely abdominal, was preserved. The heartbeat was regular and there were
no signs suggesting an involvement of the autonomic nervous system. After paralysis was
present for minutes or hours, depending on the dose, there was spontaneous and complete
recovery to the state prior to administration of the drug.

TB: Did you have any idea about mephenesin’s mode of action?
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FB:  We found that the monosynaptic knee jerk was not affected, whereas the flexor and cross
extensor reflexes were considerably diminished. Since both the flexor and crossed extensor
reflexes have interneurons between the afferent and efferent component of the reflex arc, these
findings indicated that mephenesin blocked interneurons. The first possibility regarding the use
of mephenesin was general anesthesia but the drug was hemolytic when it was given
intravenously. I described mephenesin in my first publication as a muscle relaxant and noted its
tranquilizing properties.

TB: What is the essential difference between the mode of action of barbiturates and
mephenesin?

FB:  The effects of mephenesin are on specific areas of the brain, whereas, barbiturates have
an overall action. After my first paper on mephenesin was published, I became interested again
in going to America. So, I applied and got a visa, and went to the states, in October 1947.

TB: This happened after you discovered the unique muscle relaxant and tranquilizing
properties of mephenesin. Am I correct that you published your findings in England before you
left?

FB:  Yes, in the British Journal of Pharmacology, in 1946. The discovery of mephenesin’s
unique pharmacological action was made in 1945.

TB:  What was the response to your paper?

FB:  There were a lot of reprint requests. So, I corresponded with some people in the United
States and they encouraged me to go to America. I needed some encouragement, because at that
time it was not permitted to prearrange a job before arriving to the United States. You had to
swear that you made no prearrangement. So, I didn’t make any, but I did prepare a list of people
who requested reprints. I arrived in America in October 1947, and called or wrote to the people
on my list and told them that I was in America and looking for a job.

TB:  Am I correct that you arrived with your wife and your older son, Franklin.

FB:  Franklin was born, in 1949. It was just my wife and I.

TB:  Did your brother stay in England?

FB: My brother returned to Czechoslovakia, in 1945, after the liberation. He went back,
claimed his inheritance, and started a new life with the intention to stay in Czechoslovakia. It
didn’t do him much good, because after the communists took over the country, everything was

taken away. Then he came to America.
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TB: Did you have any problem with the immigration authorities when you arrived?

FB: I had no problem. My uncle sent me the necessary papers. But I had to swear that I didn’t
have a job. There was another limitation at that time; you couldn’t bring more than three hundred
dollars with you. So, I didn’t have much time to find a job. But I got in touch with the people on
my list, and one of them, Dr. Bass, who is here in Nashville, invited me and offered me a job. He
was most kind to me. At that time, he was professor of pharmacology at the University of
Syracuse, in New York.

TB:  So, it was Allan Bass first who offered you a job.

FB:  Several people who read my paper knew I needed a job. He was one. There were others,
for example, Dr. Schlesinger at Columbia, Dr. Schwartz at Rochester, and Dr. Blancard at NIH.
TB:  Your arrival in America was different from your arrival to England.

FB:  Absolutely. I was a little short of cash, but I had a job in less than a month.

TB: It was good that people responded so promptly.

FB: I was much better known by the time I arrived here. People here knew about my work
with mephenesin and were very friendly and generous. It was very different from my arrival in
England.

TB:  What was your first job in the United States and how did you select it?

FB: I knew nothing about the American system, but I had a very good friend here, George
Blancard. He is an American by birth, but we went to medical school together in Prague. We
became friends at medical school and after he returned to America, he worked at the NIH. It was
George Blancard, who advised me to accept a university position in Rochester, New York. I did,
and enjoyed it.

TB: How long did you stay in Rochester?

TB: Till the end of 1947. 1 was Assistant Professor of Pediatrics, but my main interest was
research. I wanted to continue my research with mephenesin because I was fascinated by its
unusual effect on the central nervous system. I needed some very expensive equipment,
electroencephalographs and oscilloscopes. I was advised to apply for it. So I did, and was very
fortunate; I obtained all the things I thought I needed. They were obtained through collaboration
with the department of chemistry, where people made compounds for me. My aim was to
produce something that would do the same that mephenesin does, in smaller doses and for a

longer period of time. So, the first thing that I did in Rochester was to find out why mephenesin
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is so short acting. It was one of the shortest acting drugs known. When you swallow a tablet,
you can show the presence of it in the urine in less than half an hour. So, a chemist in the
department produced various compounds and I let people help me determine which part of the
molecule of mephenesin makes the drug short acting, so it could be blocked. My objective was
to modify the molecule, so that the action was more prolonged. After it had been identified that it
was the part of the molecule attacked by OH groups, the plan was to prepare compounds where
the OH group would be blocked. These compounds were prepared and evaluated but, as a whole,
they didn’t act much longer than mephenesin, or if they did, they were pharmacologically not
more powerful. Meanwhile, I thought I’d get into studying mephenesin’s action in human
beings, so I was looking for somebody to prepare a supply of mephenesin tablets that I could
give to patients. Ultimately, it was done by Squibb. I had a clinic of people with neurological and
psychiatric disorders on whom I tried tablets. I tried it first on cerebral palsy patients and found
that, in spite of the short duration of action, it did relieve to some extent, not only their muscle
spasms but also the involuntary movements. I tried it in Parkinson’s disease and found it also
affected, for a short time, their symptoms.

TB: Didn’t you have some experience with mephenesin in humans from England?

FB: Iknew that mephenesin was well tolerated. I tried it on myself and discovered it was safe.
TB:  Wasn’t mephenesin on the market in the UK?

FB:  Yes, in Britain.

TB:  Butnot here?

FB: Not here, and even in Britain, only for intravenous use, and that was just impractical.
There’s a constant risk of hemolysis giving IV mephenesin, but it seems to be safe orally. I had
about 200 patients with cerebral palsy, Parkinson’s disease, and all kinds of involuntary
movements and [ tried it in many of them with fair results. I published it in the Journal of the
American Medical Association. Very much to my surprise, the paper was accepted and created
great publicity. It was written about in newspapers, in 1948, and Squibb managed to get
mephenesin approved by the Food and Drug Administration. It came out on the market and
became their best selling drug.

TB: It was a gift to Squibb; it seems you did all the work. All that Squibb had done was get it
approved and marketed. At this point you were still employed by the University of Rochester?
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FB: I was Professor of Pediatrics and my position was secure, because when you are with a
university, you have to publish a lot; during 1948 or 1949, I published about 11 papers. Because
of the newspaper publicity and the great commercial success of mephenesin, I started to be
approached by pharmaceutical firms. And I became receptive.

TB:  Did Squibb approach you? They made a fortune with mephenesine.

FB:  Yes, they did. I made it clear to Squibb that I would be happy to work with them and they
asked me what I would like as salary. I said it just has to be better than what I’m receiving now,
which is $5,000 a year, but I’'m more interested in participating in the fruits of my labor. If I
develop a successful drug, I would expect that you pay me a royalty. As soon as I mentioned
that they said that’s not done in this country.

TB:  You’d already handed them a gift!

FB: They didn’t look at it as a gift, you see. They mentioned I had published on it in the UK
and my firm, British Drug Houses had a patent on it. I didn’t know anything of American patent
law, which is much more generous to a layman who takes out a patent, but in England, a patent is
automatically assigned to the firm for which you work. In any case, Squibb thought if anybody
doesn’t feel happy, they could sue. Then I was offered other positions but there was only one,
Carter Products that gave me hope. Carter Products had a small ethical subsidiary, called
Wallace Laboratories; Carter itself was powerful and well known for Carter’s Little Liver Pill
and for a deodorant stick.

TB:  So, Carter was the only one that let you participate?

FB:  They were the only one and my friends in Rochester were shocked when I told them that,
of all the firms, I would join Carter’s Little Liver Pills. In June 1949, I became their research
director. I was fortunate in finding a very capable and intelligent chief chemist, Bernard Ludwig,
who was happy to prepare all kinds of compounds for me. They didn’t have a pharmacological
laboratory or an animal house, so all that had to be built. While it was being built, Dr. Ludwig
prepared the compounds.

TB:  So, the research department was basically the two of you?

FB:  Each of us had assistants, but it was just he and me. We started experimenting and soon
came up with an acceptable compound, which we called meprobamate, which was a carbamate
ester of glycerol ether. We came up with that in 1950, and a patent was applied for meprobamate

and related compounds in the same year. In the original patent, the main claim was
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anticonvulsant action and that was picked because it was easily identified and accurately
measured. But, we also did some pharmacological studies in which we identified the dose of
meprobamate which produces relaxation of voluntary muscles.

TB: How did you do that?

FB:  One method was insertion of needles in the brain and determining the differential effect
of the substance between cortex and thalamus. Tranquilizers have a selective action on the
thalamus and no effects on the cortex. The best compound is the one that has an effect on the
thalamus, without an effect on the cortex. This method was used in testing ten or twelve
compounds. We had over three hundred and had to sort them out.

TB: By screening?

FB:  We sorted them by their potency: (1) as an anticonvulsant, (2) of producing paralysis of
voluntary muscles, and (3) on interneuronal reflexes. We chose the one that was most potent and
least toxic.

TB:  Was this meprobamate?

FB:  We screened down to 10 or 12 compounds first, which we then tested in cats, and picked
a compound that didn’t affect the knee jerk but affected the flexor reflex and, at the same time,
had a synchronizing effect on the discharges coming from the thalamus without affecting the
cortex. The best we could come up with was meprobamate.

TB:  What happened with the other compounds?

FB: We worked with all of them later. One, which was a much stronger anticonvulsant, was
developed as an antiepileptic.

TB: Maybe you’d like to get back to that later.

FB:  The first thing with meprobamate was to establish its lack of toxicity. We had an outside
agency making meprobamate for us and it was not easy to find one. Finally, I persuaded Bob
Milano, the president of a small chemical plant, in New Jersey, to set up facilities for
manufacturing the drug. It was the company that manufactured the first tablets of mephenesin for
Squibb. I told them I was the man who discovered mephenesin and I had something better; so,
they did it at an affordable cost. We needed a lot because I would not let anybody give it to a
human until we had finished one year of toxicity in several species, although that was not
required at the time by the Food and Drug Administration. I just did it because I wanted to sleep

at nights.
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TB: IfIremember, you said that you tried mephenesine on yourself.

FB:  Yes, but I knew already that mephenesin was harmless.

TB:  So you did one year toxicity studies in several species. How did you derive the dose?

FB:  We had a clinician try it. We tried a hundred milligram tablets and ended up with four
hundred milligrams, which looked effective. Then, I had a psychiatrist, in New Brunswick, who
was helpful trying it on patients and another physician, in Florida, who confirmed it was an anti-
anxiety drug.

TB:  What kind of patients did they study?

FB:  Most were ambulatory, psychoneurotic, hyperactive individuals who had psychosomatic
symptoms.

TB:  Meprobamate was developed in the first half of the 1950s?

FB:  Yes. But I couldn’t persuade Carter to invest the money the way I wanted, and even by
1954, they didn’t stand firmly behind it. To introduce a drug, you have to produce a lot of it. It is
to be shipped to places and you have to let physicians know you have it. All of that cost, even at
that time, more than a million dollars. A million is nothing for a pharmaceutical firm, but Carter-
Wallace was not willing to invest. What they did do, because there was no anti-anxiety agent
available, in 1954, they hired a Gallup poll to find out what doctors were doing for anxiety. They
wanted to know that before investing money. So the Gallup poll found that out. I had a
wonderful technician by the name of Lynes, who was very good at handling monkeys. So we
decided we’d see what meprobamate would do to Rhesus monkeys because they’re wild and
difficult in the laboratory. If you meet them in India, they are very kind and gentle. We gave
meprobamate (Miltown), barbiturates, and two or three other drugs to Rhesus monkeys, observed
their behavior before and after, and made a movie. A monkey after the barbiturate was flat out.
A monkey on nothing had to be handled with asbestos gloves. And a monkey, after Milltown,
became friendly and nice, so you could take off the asbestos gloves and shake hands. I decided
to show that movie at the Federation meetings, in San Francisco, in 1954. Some members of the
audience from Wyeth told me that after the drug is tested in humans and becomes available, we
could license it to them. So I arranged for Wyeth to get the license for meprobamate.

TB: By that time you had done a series of clinical investigations?
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FB:  Yes, and [ was in the process of getting it through the Food and Drug Administration. We
made an application, in 1954, and, in June 1955, it was approved. Meprobamate became
tremendously popular. Maybe the name, Miltown, helped.

TB: How did you get to the name?

FB: We gave each compound we studied the name of a New Jersey town. The only one
which showed good results was called Miltown. One of the doctors, Dr. Borrus, wrote a paper
on his findings, that he published in the Journal of the American Medical Association,in which
he referred to the substance as Miltown.

TB:  What year was that?

FB:  That was in 1955.

TB:  Could you tell us something about Dr. Borrus’ study? How many patients were involved?
FB:  Approximately 150, maybe 200.

TB:  What kinds of patients were involved?

FB:  Those were all psychoneurotic patients.

TB: If I remember, Leo Hollister was working with meprobamate in schizophrenic patients.
What about Karl Rickels?

FB:  He had a mixture of patients.

TB: By the time the drug was approved by FDA, I suppose it was clear that it was for patients
with anxiety disorders?

FB:  Exactly.

TB:  Then, the drug was marketed by Carter Wallace and Wyeth simultaneously?

FB:  Wyeth called it Equanil and they sold twice as much as we did, because doctors preferred
the name Equanil to Miltown. But Miltown broke the ice and there was a lot of joking about it.
Milton Berle on television called himself Miltown Berle.

TB:  We are now in late 1955 and 1956. Meprobamate is available for clinical use as Equanil
and Miltown in the United States. What about the rest of the world?

FB:  Equanil was sold by Wyeth all over the world. Wallace Laboratories became big and
Carter Products changed its name to Carter-Wallace. Then they wanted to be recognized on the
Stock Exchange and I helped them do that.

TB:  When did this happen?

FB: In 1956. That was a very interesting experience.
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TB: Didn’t you become president of Carter Wallace? When was that?

FB: 1In 1955. When I took over Wallace Laboratories, the annual sales were $80,000. In
1956, the annual sales were about $200,000,000.

TB:  You created not only a drug but also a company!

FB:  Yes, a company that was listed on the New York Stock Exchange.

TB: Did the company grow as years passed?

FB: I gradually built it up to about a hundred people. I had plans for other products; I never
forgot my love for microbiology. I had about thirty or forty people just in that field. The basic
problems that interested me there was that not everybody who gets infected gets sick. Not
everybody who comes in contact with typhoid or tuberculosis develops a disease. Why is that?
TB: Later on that was to become your primary interest. But during the late 1950s and even in
the 1960s you did extensive research with meprobamate.

FB: Yes.

TB:  Could you say something about that research?

FB: I wanted to know, for example, how it affects normal individuals. So, I got some people
from the Mental Health Institute at the University of Michigan, who were interested in Miltown,
like Ralph Gerard, James Miller and Anatol Rapoport, to carry out an extensive program with the
drug.

TB:  So, Ralph Gerard was involved.

FB: Yes. He was the Director of the Mental Health Institute and his group found you don’t
feel any better if you’re taking Milltown, unless you are anxious. They also studied the effects of
meprobamate on driving skills.

TB:  There was an important meeting on meprobamate in New York?

FB: That was at the New York Academy of Sciences, in 1956. By the middle of that year,
over a hundred papers had been published on the effects of meprobamate. It was a world in
which tranquilizers like meprobamate were used, abused and misused. I felt it was high time to
arrange a conference to review the state of art about the use of tranquilizers and find out what
writers and philosophers also think of the new era in psychotropic medications. 1 thought it
would be a good idea to invite the Huxley brothers; Aldous Huxley, a great writer who was
always very much interested in substances affecting the mind, and Julian Huxley, a biologist and

philosopher. They both agreed to speak at that conference. We also had leaders in various
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professions; Ralph Gerard, one of the leading neurophysiologists, Jim Miller a Professor of
Psychology and Psychiatry, Harry Beckman, the President of the American Pharmacological
Society, and many others. We had this two-day conference and published the highlights. The
meeting also had another purpose. At that time, many doctors and most laymen didn’t
differentiate between antianxiety and antipsychotic drugs, and I tried to make it a point at the
meeting that there are differences between these new drugs. On the one hand you have
substances like chlorpromazine and reserpine with an effect on the autonomic nervous system
which affect severe mental disturbances, such as schizophrenia, and control hallucinations and
delusions. And on the other hand, you have substances such as meprobamate or mephenesin that
do not affect the autonomic nervous system, but are effective in relieving tension and anxiety.
That was an important point to make. And another important point was that anxiety is not a
normal condition.

TB:  Could you elaborate on your thoughts about anxiety?

FB: There is sound evidence that indicates that anxiety is not a normal condition. Many
people and even psychiatrists confound anxiety with fear, as for example if an uncontrolled
automobile runs towards you. Anxiety is a dimension of the personality that affects performance
that makes you less effective, and less capable of dealing with problems of living. Probably,
most important is that anxiety can be affected by certain drugs. Anxiety is incapacitating. It’s
true one might perform a little better in a stressful situation when taking a test, if the adrenaline
mobilized makes one more attentive, receptive, and responsive. But if one is also anxious of not
knowing enough to pass the test, which interferes with performance, you don’t perform as well.
TB: It is an important distinction.

FB: This distinction was shown very clearly in psychological testing by Dr. Cattell of the
University of Chicago.

TB: Did you collaborate with Cattell?

FB: He arrived at this distinction on the basis of his studies. I came up with it completely
independently. When I learned about his work, I asked him to study meprobamate in human
beings.

TB:  Cattell has become quite well known for separating normal from pathological anxiety
with the employment of factor analysis. I suppose Cattell’s findings might have been useful also

in marketing. How much were you involved in the marketing of your drugs?
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FB: Ienjoyed the experience of marketing, but I felt that it should be done in a dignified way.
Meprobamate was always a prescription drug, and in my opinion, the task of advertising is to
inform the doctor that it exists by sending them information about its mode of action. I am
strongly opposed to the usual form of advertising by detail men. I feel that physicians should go
to the real sources of the information about the drugs they are using, and should not get
acquainted from laymen who have vested interests. The proof that your product is good is the
proof that it’s needed.

TB:  And meprobamate proved itself by becoming the number one drug in sales.

FB: The Company became unbelievably prosperous. The profit margin was far bigger than
anyone expected. Mr. Kefauver was a person in Congress, who was running for President. He
called most presidents of the pharmaceutical companies to testify before his committee and
wanted to show that the industry makes too much profit by doing things improperly. I was one of
the people he subpoenaed to testify. I learned something when he cross-examined me that |
didn’t know, namely, that ours was the most prosperous company at that time in the country.

TB: Did the people who owned Carter Wallace recognize you made their company the most
prosperous in the country? Did they compensate as you deserved?

FB At the time I was hired, in 1949, long before meprobamate appeared on the market, we
had signed an agreement that I was entitled to a royalty of one percent on sales up to seven and a
half million. There were no sales of any kind in that range at the time. I made forty thousand
dollars a year and I thought that was a lot of money. It was. But when meprobamate came, it
sold more than two hundred million dollars a year, the profit, after costs and advertising, was
more than thirty percent; thirty percent clear profit, sixty million dollars. They had given me
seventy-five thousand dollars on a sixty million profit. I thought I should do better than that.
After lengthy discussions, I did a bit better. I got four percent, but I never managed to eliminate
the seven and a half million upper limit.

TB: It was obviously a contract prepared by lawyers serving the interest of the owners of the
company.

FB: At the time I signed the contract, I was new in the country and did not know how to
protect my interests.

TB: It was, I assume, a good feeling that you created meprobamate and a company to sell it,

because Carter Wallace was a very small company before meprobamate. .
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FB:  Yes, it was fun to build a successful company. I added to some profits. And I developed
another successful drug, Deprol, for depression. It was a combination of meprobamate and
benactizyne. It sold quite well. Then, I developed Soma, which is still on the market and sells
very well, without any advertising.

TB:  When was Soma introduced?

FB: Ithink, 1958. If I remember correctly, it sold over 50 million a year.

TB:  The primary indication for Soma is pain.

FB: It’s a non-narcotic pain reliever. It is used for low back pain and that kind of conditions.
TB:  Any important other drug after Soma?

FB:  One was tybamate, another antianxiety drug.

TB:  When was tybamate introduced?

FB: In the early1960s.

TB:  So it was introduced simultaneously with the first benzodiazepines.

FB: Yes.

TB:  Was your experience in developing meprobamate used in developing chlordiazepoxide?
FB:  Of course; the first benzodiazepines were synthesized by Dr. Sternbach in the 1940's, but
Roche couldn’t find any use for them before my description of the pharmacology of
meprobamate came out, giving the technique to identify their action. They subjected all drugs
made and patented by Roche to the screen I described, and found several benzodiazapines
effective.

TB:  So, it was the pharmacological screen based on the effects of meprobamate that identified
chlordiazepoxide as a potential drug for the treatment of anxiety. Was there any contact between
you and Roche in that period?

FB:  Not really. They were free to use the techniques I developed. I published them so that
other people could use them. I feel that in medical science everything should be published. It’s
all right to patent a compound because the patent lasts only for several years. It just gives an
inventor a personal reward. But the technique used to make the invention should not be secret. It
should be public so that other people could use it in order to develop even better drugs.

TB: Just about the time chlordiazepoxide and diazepam were introduced, the issue of

dependency with meprobamate was raised. Could you elaborate on that?
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FB: The benzodiazipines were promoted primarily by suggesting that they are less habit
forming; but I don’t think that meprobamate or any of the benzodiazapines are habit forming. In
a sense, some people feel that coffee is habit forming. For most people it is. I would say that
benzodiazapines and meprobamate are probably less habit forming than alcohol. After all,
alcohol is habit forming in only 10% of the people who use it. We seem to talk about that 10%
all the time and forget about the 90% of people who drink wine with each meal and don’t
become addicted. I think the Food and Drug Administration recognized that the addiction
potential of meprobamate was exaggerated. Drugs that have the potential to be habit forming are
put on Schedule II. Meprobamate has never been put on Schedule II. And the Food and Drug
Administration and the Bureau of Narcotics looked at this issue carefully. On the other hand,
many widely used benzodiazepines are on Schedule II. The most widely used benzodiazepine
now is diazepam, which is primarily used as a sleeping pill. It is a typical benzodiazepine and, in
the opinion of most people, it’s one of the safest benzodiazepines. Yet diazepam is on Schedule
II.

TB:  So, as far as the FDA was concerned, meprobamate was actually safer than diazepam?
FB:  The management of Carter Wallace made me feel I was at fault when I did not discover a
product as successful as Miltown every two years or so. Unfortunately, not all of our projects
succeeded. Bernard Ludwig made a very interesting series of compounds, and I asked myself,
which one should be pursued pharmacologically. It also occurred to me that we should try to
develop an agent that would prevent people dying prematurely because of heart attack or stroke.
So, very early, long before the cholesterol lowering agents were introduced, I came up with
compounds that could potentially prevent the development of arteriosclerosis. I was hoping we
would develop one of these drugs, but the project never got off the ground because to test that
kind of compound in humans is exceedingly expensive. So, it was not pursued with the intensity
it should have been.

TB:  What happened to those compounds?

FB:  They were not patented, so nobody is interested in them any more.

TB:  So, they died because of lack of funds and interest?

FB:  Then I moved to epilepsy, but management didn’t want me to pursue it, because they felt
there were not enough epileptics in the United States. They wanted me to find drugs with a big

market. At that time, there were less than five million epileptics in the United States.
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TB  Compared to the market of meprobamate that was a small market.

FB: The drug I discovered for epilepsy was first patented, in 1950. I did some studies in
humans at Brown University. It was good but they just did not want it. But after I left the
company, they revived it.

TB:  When did they revive it?

FB: In 1980 or 1985. They combined it with another substance and got a new patent.

TB:  What happened to it?

FB:  After it was put on the market eight cases of agranulocytosis occurred and its use was
restricted for cases of epilepsy that are not relieved by any other medication.

TB: Isitstill on the market?

FB:  Yes, but it’s rarely prescribed. I also had a substance, called protodyne that would
increase natural resistance to infections. But the substance was not developed while I was with
the company. I started to have more and more problems doing my job.

TB:  When did the problems start?

FB: I think the problems started in the late 1960s.

TB:  What happened?

FB:  Mr. Hoyt, the owner of the company was getting old and he told me, “You are a scientist.
You still don’t know how to read a balance sheet properly, and I want my children to have a safe
and solid business. I want this company to run as a business and not like a charitable
organization. I will ask a leading firm that advises management how to improve business and to
investigate this whole set up”. He hired a firm from Chicago that was well known in this type of
study and they suggested I should be responsible only for the scientific part of the company.
Everything else was taken away from me.

TB:  This happened in the late 1960s?

FB: In the late 1960's and there was nothing I could do about it, because all the voting stocks
were controlled by Mr. Hoyt.

TB:  You created the company, but did not control it.

FB:  Right. I made it successful, I developed it from an $80,000 to a $200 million business,
but I was defenseless. It was humiliating to me. Then my wife died, early in 1973, and I saw that

this would go nowhere, so I resigned. An offer was made that in addition to my pension I would
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be paid one hundred thousand dollars a year on condition I did not work for any other firm but I
refused.

TB:  You wanted to remain your own boss. What did you do after you left?

FB: I left, in 1973, without any severance pay and I retired. I was about 59 years old, but I
did not start playing golf. I became a consultant to many firms in Europe and in this country,
and participated in developing various immunological products.

TB:  So you returned to your first interest, microbiology and immunology.

FB:  Yes, but I never got enough financing to develop any of the products. By the time I got it
going I was 65, and by the time, I had it all ironed out I was over 80. It’s very difficult to get
financial support at that age.

TB:  Were any of your products for immunology developed?

FB:  Carter Wallace developed protodyne later on.

TB:  Did they involve you?

FB: They did it independently. But, they didn’t do anything improper. They hired the best
biochemist to purify protodyne. Later on, they dismissed all research personnel and stopped
doing research. For a while, they tried to buy products, preferably ones that could be sold over
the counter. Then, they went out of the pharmaceutical business. The only satisfaction I have is
that Wallace’s sale from pharmaceuticals went down from more than two hundred million a year
to almost nothing after my departure.

TB:  So it went down even below the level it was before meprobamate.

FB:  But they still prosper because they acquired Trojan condoms, shortly before the outbreak
of HIV. This is now their main business.

TB: I remember, in the early 1980s, when we used to have lunch together in Geneva that you
were still very busy consulting and trying to develop new products. Is there anything you are
working on these days? You still have an office in New York.

FB: I have an office but I’'m not trying to develop any new product. I will be 86 if I'm still
alive in June, and it would be foolish to think I can generate the necessary money at my age.

TB: I know you have contributed chapters to some of the publications of CINP’s history
committee. Is there anything you’d like to comment on concerning the development of

psychopharmacology in the past 50 years?
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FB: In the 1950's, a new field, psychopharmacology was born with the discovery of
antianxiety agents, and drugs for the treatment of schizophrenia and depression. Ever since, we
have been sorting out and trying to improve things.

TB: Is there anything you would like to see happen in the future?

FB:  We need some new breakthroughs in treatment. Research with neurotransmitters is very
important but we’re reaching the point where we know as much about neurotransmitters as we
need to. We need to explore more intensively the biology of consciousness, learn more about the
biology of falling asleep, not just what brain waves show, but also its chemistry. We need a new
approach. The discoveries of the 1950s have been milked almost to death.

TB:  Anything else you would like to tell us?

FB: I would like to say how greatly I appreciate your kindness and interest.

TB: I would like to thank you for sharing this information with us and conclude this interview
with Dr. Frank Berger, one of the pioneers of neuropsychopharmacology.

FB:  Thank you very much.



89

4. PHILIP B.BRADLEY

TB: This will be an interview with Professor Philip Bradley” for the American College of
Neuropsychopharmacology. We are in London. It is January 21, 2002. I am Thomas Ban. Let
us start from the very beginning. If you could tell us first where and when were you born? Say
something about your childhood, early interests, and education.

PB:  Well, I was born in Bristol in 1919. My parents were quite poor; it was just after the end
of the First World War. I had three brothers and two sisters, all of whom were considerably
older than me, so I was the baby of the family. I went to a number of schools in Bristol. None of
them would be well known, except possibly Cotham Grammar School where I took my
matriculation examination before moving to Bristol University to study Zoology and Chemistry.
For financial reasons, I could only get a place at university because I was given a grant from the
Ministry of Education, which committed me to take a teaching post after graduation for, I think
four years. However, the Second World War intervened and, because I failed a chemistry
examination, I was obliged to join the army. At the time, science students were exempt from
military service but, because I had failed this exam, I was no longer exempt. I spent six years in
the army; and, at one time, I was posted to Brighton Technical College as an army instructor to
teach electronics, which was a rather strange thing as I knew very little about it! I thought
afterwards it might have been because I had studied Physics for my Higher School Certificate.
So, I was teaching electronics to army students and had to learn it very quickly. After some two
years, [ went on to various other posts in the army, which involved working on radar, repairs and
maintenance, and being in charge of radar and wireless workshops. Eventually I went back to
Bristol to complete my degree. Because of this wartime experience in electronics, I then became
interested in electrophysiology, and my research project in zoology was to record nerve
potentials in insects.

TB:  So, you continued your studies in zoology after you got out from the army?

*Philip B. Bradley was born in Bristol, England, in 1919. He obtained a scholarship to study Zoology and
Chemistry at Bristol University, and then, enlisted in the British Army where he mastered electronics via work in
military radar and wireless. He earned his Ph.D. in Pharmacology at Birmingham University, where he studied the
effects of drugs on the brain using electrophysiological techniques. He was very active in scientific organizations in
neuropsychopharmacology throughout his career. He died, in 2009, in London, England. He was interviewed in
London, England on January 21, 2002.
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PB:  Yes, I went back to finish my degree in zoology and chemistry.

TB:  What year did you get your degree in zoology?

PB:  That was in 1948, and I was then looking for employment. I was offered a post with the
Colonial Service to work as an entomologist in East Africa. But, before I accepted that offer, I
heard about a vacancy at the University of Birmingham in the Department of Pharmacology.
They were looking for someone with my experience, and I had an interview with Joel Elkes and
Alistair Frazier, who was then head of the Pharmacology Department. They offered me a post as
a Research Fellow that I accepted. I was to work with Joel and study the effects of drugs on the
brain, using electrophysiological techniques. Because of this, I took a course in
electroencephalography (EEG) at the Burden Neurological Institute in Bristol with Dr. Grey
Walter who, with Lord Adrian, had discovered electroencephalography. ~ When I arrived in
Birmingham, I started work on recording the electrical activity of the brain in animals and
studying the effects of drugs on the EEG. At that time, there were not many drugs available with
known actions on the central nervous system. So, I worked with atropine and physostigmine,
which were used clinically at the time. The only treatment then for schizophrenia seemed to be
sedatives and surprisingly, amphetamine, which had a dramatic effect on catatonic stupor.
Shortly afterwards new drugs appeared. The first was, I think, LSD-25 and then we heard about
chlorpromazine being used in Paris. This was a very exciting time, because we received samples
of chlorpromazine, and Joel Elkes and his wife Charmian did the first clinical trial of
chlorpromazine in the UK on schizophrenic patients, and I was a member of the team, doing the
EEG’s. My own work was primarily on animals. The idea was to develop techniques for
recording the EEG in conscious, unrestrained animals which, at that time, I do not think had been
done. It was Joel’s idea for me to do the EEG course at the Burden, so that I would have some
expertise in human EEG, and I used that subsequently. As well as taking part in the clinical trial
of chlorpromazine in schizophrenic patients, I subsequently worked in collaboration with another
psychiatrist in Birmingham, Peter Jeavons. We studied sedation threshold in schizophrenic
patients, using the EEG. I was also invited to work with the neurosurgeons in Birmingham, who
realized that recording the electrical activity directly from the cerebral cortex would be helpful in
delineating tumors and epileptic foci on the exposed cerebral cortex. They did not have suitable
equipment of their own, and I used to trundle my equipment across to the hospital, where we

sterilized the electrodes and other bits of equipment that came into contact with the patients.
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Occasionally, I accompanied the neurosurgeon I was working with, Mr Eric Turner, to London
to watch neurosurgical operations performed at the Maudsley Hospital. I also worked in
collaboration with the Professor of Neurosurgery, Professor Brodie Hughes, recording the
activity of single cells in the caudate nucleus, using stereotactic techniques. Brodie Hughes was
interested in Parkinson’s disease and, at the time, the condition was relieved by lesions of the
caudate nucleus. It may sound illogical, but that’s what we were doing. So I did have some
experience using the electrophysiological techniques I had learned at the Burden, and I think that
was quite valuable.

TB: Did you, by that time, develop your technique for recording electrical activity of the brain
in unrestrained conscious animals?

PB:  Yes, I had to develop the technology for animals, as up to then, recordings had been
made in anesthetized animals and, apart from the effects of the anesthetic obscuring changes in
the EEG, we also wanted to see the effects of the drugs on behavior. Therefore, I developed
techniques for implanting electrodes in animals, in order to record the activity of the brain at the
same time as observing the behavior. This was the work I did for my PhD.

TB:  So your Ph.D. was in neuropharmacology.

PB: No, it was in pharmacology, as neuropharmacology, as a subject, did not exist then.

TB:  Then, you got your Doctor of Science?

PB:  That was later, and that was in Neuropharmacology. I got my PhD in 1952, at the time
when Joel Elkes went off to spend a year to Washington. When he came back, he established a
new department called Experimental Psychiatry, in which he took responsibility for the clinical
work of the department, and I was in charge of the basic research, which also included
neurochemistry.

TB:  When did you do the research with barbiturates and amphetamines?

PB:  That was in my PhD work.

TB: So, it was done between ’48 and ’527?

PB:  That sounds about right. I worked initially with the drugs that were available at the time,
i.e., atropine and physostigmine, to modify cholinergic function in the brain, and amphetamine
and barbiturates to modify levels of consciousness. Later, when chlorpromazine and LSD

became available, I studied those, as well. In 1949, after Moruzzi and Magoun published their



92

seminal paper on the reticular formation of the brain, I devised a series of acute experiments
using lesions at different levels in the brain.

TB: Before telling us about your findings with lesions, could you elaborate on Moruzzi and
Magoun’s influential paper?

PB:  They showed that stimulating the reticular formation, a diffuse structure in the tegmental
region of the brain stem, comprising mainly short axon neurons and distinct from the main
afferent pathways and the cranial nerve nuclei, with a relatively high frequency electrical
stimulus (300 c/s) produced an arousal response as observed by changes in the electrical activity
of the cerebral cortex.

TB:  Now, what did you find with lesions?

PB: We were able to show that a lesion, which transected the midbrain cutting off the
ascending influence of the reticular formation, blocked the stimulant effects of amphetamine;
whilst, on the other hand, the effects of drugs with actions related to cholinergic mechanisms in
the brain were unaffected by this lesion. So, we made some rather naive predictions about the
possible site of action of these drugs.

TB: At what levels did you have the lesions?

PB: I adopted the techniques of the Belgian physiologist, Bremer. One of the lesions was at
the C-1 level in the spinal cord, which produced what he called, the encéphale isolé, an isolated
brain but with an intact blood supply. This preparation showed periods of wakefulness and sleep,
as judged by the activity of the cerebral cortex and responses to sensory stimuli. Another lesion
was at the midbrain level which resulted in the cerveau isolé, or isolated cerebrum, and this
preparation showed permanent sleep activity, presumably as the result of the removal of the
ascending influence of the reticular formation. Our studies in these acute animal preparations
showed that both transections of the spinal cord and of the midbrain did not modify the effect of
cholinergic drugs, physostigmine producing an alert pattern of activity in the EEG and atropine,
sleep-like activity, i.e., the reverse. However, transection at the spinal cord level appeared to
block the alerting effect of LSD, and lesions of the midbrain blocked the alerting effect of
amphetamine.

TB:  What about chlorpromazine?

PB:  Chlorpromazine seemed to have very little effect in these experiments and we were

unable at the time to localize its effects to the brainstem.
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TB: Didn’t you find that chlorpromazine interfered with the response to afferent stimulation?
PB:  Yes. With my colleague Brian Key, who was a PhD student at the time, we devised an
experiment in which we measured the threshold for arousal to electrical stimulation of the
reticular formation and the threshold for arousal produced by afferent (auditory) stimulation.
This work was done with acute encéphale isolé preparations and was supported financially by the
US Air Force. We found that sedative drugs, such as the barbiturates, blocked the effect of the
stimulation in the brainstem very quickly, whereas amphetamine had the opposite effect: it
reduced the threshold, although this was very difficult to measure. We also tested the arousal
response to afferent stimulation and found that chlorpromazine had little effect on the threshold
for arousal produced by brainstem stimulation, but depressed afferent-induced arousal. LSD on
the other hand had the opposite effect, facilitating the afferent-induced arousal. So we put
forward the hypothesis that drugs, which affect levels of consciousness, probably act directly on
the reticular formation either by stimulating or depressing it, whereas others, such as
chlorpromazine and LSD, seemed to have less direct effect on the reticular formation but
influenced the effects of afferent stimulation either by depression (chlorpromazine) or
stimulation (LSD).

TB:  Was anyone else, at the time, involved in similar research?

PB:  Well, I think that some of the experiments that the Killams were doing in Los Angeles at
the time might have been similar.

TB:  How did the scientific community respond to your findings?

PB: Not very well, I must say. My recollection of presenting papers to the Physiological
Society in London was that they were met with quiet acceptance, without much discussion. What
we were doing was probably not considered proper physiology. On the other hand, because of
my training in electroencephalography I was a member of the EEG Society and I gave papers at
their meetings. These were received quite well by the audience that consisted largely of
psychiatrists and neurologists and even some physiologists.

TB:  You mentioned before that, while doing your research for your PhD, you worked with
drugs like atropine and physostigmine. Did you do the research with anticholinergics that
showed dissociation between the changes in the EEG and behavior, before or after Wikler

published his findings?
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PB: I would say that it was about the same time, because I met Wikler and we discussed his
work on dogs, where he showed the dissociation of the EEG from behavior and we were able to
demonstrate a similar phenomenon in other species, cats, and later on, rhesus monkeys.

TB:  So, you showed that some drugs would produce dissociation between behavior and EEG
in the cat.

PB:  That’s right. The most striking dissociation was with atropine, but large doses of the drug
were needed. It wasn’t what you would regard as a normal dose of atropine in either animals or
man, for that matter, but we noticed no untoward effects.

TB: Do you remember the research you did immediately after you got your PhD?

PB: I did some work on the effects of DFP, diisopropylflurophosphate, an irreversible
cholinesterase inhibitor. I had a student working with me then, and we became interested in a
technique developed by Feldberg for injecting drugs into the ventricles of the brain. These
experiments produced some interesting results but their interpretation was difficult, especially as
it became apparent that the CSF-brain barrier was as potent as the blood-brain barrier.

TB: Could we review again briefly your findings on the effects of drugs? Barbiturates and
amphetamines have....

PB: A direct action on the reticular formation on the brainstem, barbiturates, depressing and
amphetamine, stimulating.

TB: LSD and chlorpromazine?

PB: Well, it seemed from our experiments with the measuring of thresholds for arousal to
afferent auditory stimulation, compared to thresholds for arousal to direct electrical stimulation
of the reticular formation, that the effects of LSD and chlorpromazine were more likely to be
related to the afferent inputs, i.e., afferent collaterals, into the brainstem, this being the
mechanism by which afferent stimuli produce arousal. At a meeting in Geneva in 1964, 1
proposed the hypothesis that chlorpromazine had an action in the brainstem, similar to that of de-
afferentation, and this could explain its clinical actions, but it did not arouse much interest.

TB: It was the first hypothesis about the mode of action of chlorpromazine?

PB: I think it might have been, but I’m not sure.

TB: It was an important discovery because it showed that the mode of action of
chlorpromazine is different from the old sedatives. It also showed that the mode of action of LSD

is different from the mode of action of anticholinergics.
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PB:  Yes, the hypothesis was that the anticholinergics and cholinergic agonists act more
diffusely, i.e., their actions are not restricted to a particular area, which is what you would expect
from the distribution of cholinergic receptors in the brain, based on studies of the distribution of
the enzymes, choline acetylase and acetylcholinesterase, which showed a fairly even distribution
throughout the brain.

TB: You were also one of the first to show dissociation between behavior and electrical
activity in the brain after the administration of anticholinergics.

PB:  We observed the phenomenon in the cat and also in primates, rhesus monkeys, whereas
Wikler’s observations, which I think were concurrent with ours, were in dogs. So, it seems the
dissociation is not species-specific. I have to say that my friend, Vincenzo Longo, working in
Rome, never agreed that the dissociation existed and I think he tried to disprove it, at the CINP
Meeting in Tarragona in 1968, but I couldn’t be bothered to get into a dispute, as I had then
moved on to other things. I thought it was the sort of thing anybody could reproduce if they
wished to.

TB:  The finding about the dissociation has kept lingering on for a long time.

PB: I suppose so, because nobody has ever really examined the phenomenon in detail and we
still do not know what it means. It seems strange that an organism can show sleep- like activity
in the EEG while it is fully alert. You could say it shows the irrelevance of the
electrocorticogram to behavior, but I don’t think that’s the sort of generalization we should
make; but it is clear that the electrocorticogram is not always a good indicator of the behavioral
state of the animal in terms of wakefulness and sleep. I believe other examples of dissociation
have been found more recently.

TB: Now, let’s get back to your activities after you got your PhD. Did you become involved
in teaching?

PB: My first involvement in teaching was, strangely enough, in teaching neurology. The head
of Pharmacology, Alistair Frazer, was of the opinion that only medically qualified staff should
teach medical students. Those ideas did not last very long. There were some aspects of neurology
that I did not know very well and, again, I had to learn quickly. However, I was able to give
lectures on the reticular formation and also on the EEG where I also gave demonstrations, using
student volunteers as subjects.

TB:  Any other important events in those years?
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PB: There was the Neurochemistry Conference in Oxford in 1954, which Joel Elkes
organized and I assisted with the administration. That was my first involvement in organizing
meetings and the experience proved useful in later years, particularly with the early CINP
meetings. It was an enjoyable experience and I met some interesting people.

TB: Can you tell us something about the Oxford meeting?

PB: It was a very mixed group, mainly biochemists, some physiologists and anatomists. I
can’t tell you much about the scientific aspects of the meeting as I was working behind the
scenes and looking after people’s problems. One of the problems I had, which interested me,
thinking about it later, was that the organizers had written to invite a number of speakers from
the Soviet Union but had received no response. Then, half way through the meeting, this group
of Russians arrived and I had to receive them, as everyone else was busy. They had an interpreter
with them, a lady, but I subsequently found that they could all speak English, so the role of the
interpreter was not quite what we thought. Everybody was staying in the colleges, Magdalen
College being the main one, but the Russians refused to stay in a college and we had to find them
a hotel!

TB:  They were probably obliged by their government to stay in hotels.

PB: I think that is true, but it all ended very amicably; they were very friendly and
participated well in the meeting.

TB:  Was that the first International Congress of Neurochemistry?

PB: I think it was. After the meeting it was decided to set up the International Society for
Neurochemistry, and later on, there was a Journal. Brian Ansell, who subsequently joined me in
Birmingham, was one of the founders. He also became Chief Editor.

TB: It was held at the time when emphasis in the transmission of impulses in the brain began
to shift from electrical to chemical.

PB:  Yes, the person who was most influential at the time was the physiologist Sir John
Eccles, who had been a strong proponent of electrical synaptic transmission but, in a series of
lectures in Oxford, described, somewhat dramatically, how he was converted to a belief in
chemical transmission, i.e., that the nerve impulse crossed the synaptic junction as a result of the
release of a chemical. It was about the time that the physiologists Hodgkin and Huxley were

studying transmission in peripheral nerves and the neuromuscular junction. That was a very
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active period but those working on peripheral nerve transmission didn’t think about the brain. I
have a feeling they didn’t want to think about the brain because it was an extra complication.

TB: It was in those years that the presence of norepinephrine was detected in the brain.

PB:  That was the work of Martha Vogt and also Von Euler. Martha Vogt published an
important paper in 1953 on the levels of adrenaline and noradrenaline in the brain, showing that
these substances were concentrated in the midbrain and brainstem regions, which fitted in nicely
with our theories. But there were other things happening at that time. As I said, Joel went off to
America in the early 1950s, and when he came back, he established this new department of
Experimental Psychiatry; and when I was appointed to a Lectureship in Electrophysiology, I
joined him in the new department.

TB: It was the first department of experimental psychiatry in the world.

PB:  Probably so. Sometime later, I was offered a Fellowship by the Rockefeller Foundation
of New York and I was told I could choose where to go to study. The options then were the
Department of Anatomy at UCLA with Magoun or the Institute of Physiology at the University
of Pisa with Morruzzi.

TB:  And you chose Pisa.

PB: It was a difficult choice, but in the end, I went to Pisa because they had developed a
technique for recording the activity of single neurons using microelectrodes. My feeling was that
analyzing EEG’s was probably not going to get us very far, and that further advances were likely
to be made by studying the activity of single neurons in the brain, how their activity was affected
by drugs.

TB: Before continuing with your experiences in Pisa could you tell us something about the
Department of Experimental Psychiatry. Where did the support come from?

PB:  There was support from a number of places and there seemed to be a lot of money
available. The main source that I was familiar with was the Rockefeller Foundation which
provided my Fellowship. There was the government money from the Ministry of Health and
there was a mental health research organization, which was subsequently taken over by the
Medical Research Council. But all these were grants, i.e., for a limited period. I was not aware
of any funding from pharmaceutical industries at that time.

TB:  Was it an independent department?

PB:  Yes, it was an independent department of the University.
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TB:  Who were the people in the department?

PB:  Joel’s wife, of course, Charmian, and there was a psychiatrist, Felix Letemandia. There
was also a psychologist, Tony Harris and an experimental psychologist, Malcolm Piercey. In
addition, there was a biochemist, John Crammer.

TB: How many people were in the department, about half a dozen?

PB: Probably more. In the basic research section there was a biochemist, named Archie
Todrick and a pharmacologist, Heinz Ginzel. There were also people on short-term contracts.
TB:  Wasn’t Mayer-Gross also a member of the team?

PB:  Mayer-Gross had worked at the Creighton Royal Hospital, in Dumfries, Scotland. He had
already retired when Joel consulted him about recruiting a fairly senior person to take charge of
the clinical work of the department. I was told that when Joel asked Mayer-Gross whom he
would recommend, Mayer-Gross said “What about me”?

TB: Can you tell us something about Mayer-Gross?

PB: I understood that he had been the Professor of Psychiatry at Heidelberg University in
Germany and had left in the 1930s for Scotland. I believe he was one of the co-authors of a
Textbook of Psychiatry, but I didn’t see a lot of him in Birmingham.

TB:  You had some interactions with him, did you?

PB:  Yes. That was when I returned from Italy in September 1957. Joel had already left and
things were pretty chaotic as there was no one in charge. Mayer-Gross and I did not see eye-to-
eye;he did not approve of what I was doing.

TB: But, he was on the team.

PB:  Yes, he was one of the team.

TB:  There was also Brian Key.

PB: He was one of my Ph.D. students. He did most of the experiments on measuring
thresholds and we published that work in the EEG Journal and the British Journal of
Pharmacology.

TB:  Was he your first Ph.D. student?

PB:  No, my first Ph.D. student was a man named Jim Hance. He was a zoologist as was Key.
They were both Birmingham graduates; in fact, the then Professor of Zoology, Otto Lowenstein
was very helpful in finding students for me. Hance did the experiments withintraventricular

cannulae, injecting drugs into the cerebral ventricles and observing the effects on the EEG and
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behavior. This was the work for his Ph.D. After I came back from Pisa, I attended a meeting in
Brussels. Magoun was there and he invited me to work in his laboratory but, as I’d just had a
year off and things in Birmingham were a little difficult, to say the least, I had to decline. But, I
think, I ended by saying, there was someone else from my laboratory who could be interested.
So, Hance went in my place and stayed. He worked with the Killams and moved to Stanford
with them and then on to Davis. I visited him and his wife Ann in Los Angeles, and later on, he
helped me to find a house to rent on the Stanford campus. Then they moved to Davis and I saw
him again when I visited the Killams. After that [ am afraid we lost touch.

TB: Actually, Keith Killam died. Eva Killam is still around. I saw her at the last ACNP
meeting.

PB:  Oh, dear. I did not know about Keith. I last saw them both at the Pharmacology Congress
in London when we had dinner together.

TB:  Where was the Experimental Psychiatry department located?

PB: The department was housed in the University of Birmingham Medical School. The
Medical School and the general hospital, the Queen Elizabeth Hospital, were on the same site.
Most of the clinical work of the department went on at the mental hospital, All Saints, which was
some distance away, and that is where I used to go to do EEG recordings on patients. There were
psychiatrists at the Queen Elizabeth Hospital but I don't think there was a department, i.e., a
University Department of Psychiatry.

TB: And, the director was Joel. I read somewhere that at the time, there was no other
Professor of Psychiatry in Birmingham.

PB:  That's right. There was no Professor of Psychiatry, but there was certainly a Professor of
Neurology, Philip Cloake, whom I knew very well. However, there were two psychiatrists in the
hospital who I think were consultants. I was with them once at a meeting and, after giving my
paper, one of them said that it didn't matter how a drug worked as long as it had an effect on the
patient. I think it was their attitude that was one of the reasons for Joel deciding to leave. I don’t
know what he would say about this, but certainly it wasn’t lack of financial support. There were
other psychiatrists in Birmingham who were more supportive. There was a day hospital in
Moseley, Uffculme Clinic, which was an outpost of All Saints Hospital where the medical
superintendent, Dr. O'Reilly was very helpful and provided Joel with facilities for clinical trials. I
believe the MRC Unit would, at least partially, have been established at Uffculme Clinic.
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TB: Do you remember the visit of Ernst Rothlin?

PB: I remember it very well. Rothlin was Professor of Pharmacology at the University of
Basel and Director of Research at Sandoz, where LSD had been discovered by Albert Hoffman.
Rothlin gave a lecture on LSD which I found quite fascinating, although not much was known
about its pharmacology at the time. Also, Rothlin had brought us a sample of LSD and, perhaps
rather foolishly, we did experiments on a group of about 12 normal volunteers, including
ourselves and other members of staff of the Medical School and All Saints Hospital. The
experiments were supervised by Joel’s wife, Charmian, and I did the EEG’s; we recorded
everything we could think of, including things like manual dexterity and reactions to various
images. The results weren’t very striking, but were, I suppose, pioneering, because it was the
first experiment in normal subjects, apart from those of Hoffman and Stoll. There were changes
in perception, but the EEG changes were relatively slight, in the direction of increased alertness.
The drug appeared to exaggerate underlying personality traits in the subjects, so that people who
were slightly obsessive became more so and subjects who were slightly paranoid showed
increased symptoms. Personally, I think it was a mistake to use colleagues and friends as
subjects in these experiments. Perhaps medical student volunteers might have been preferable,
although this could have had its dangers, as some years later, I was approached by a medical
student who said he understood we were studying LSD and he could supply some! I thanked him
and said “No”, as by then, possession of the drug was illegal and I had the only legitimate
supply.

TB:  What about depression? Did you encounter depression in any of the subjects?

PB: No, but we did encounter some severe reactions. There was one colleague who did not
seem to be responding to a dose of 25 micrograms. Joel came in and Charmian asked if we
should give him some more, but Joel said “No”. So we waited and soon after he got a very strong
reaction, which I think went on for two days. People who were still showing the effects of LSD
after the experiment had finished, were given a small dose of a sedative, usually chlorpromazine.
However, this particular subject's wife was a doctor, and she said, “Nobody is going to treat my
husband”, so she refused him the sedative and the effects of LSD persisted for two days. So,
these were interesting times.

TB:  Could you tell us something about Rothlin?
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PB:  Ernst Rothlin was a very nice man and I got on quite well with him. During his visit, we
discussed the idea of a new international organization devoted to Neuropharmacology and both
Joel and I said that we would be enthusiastic supporters. Rothlin said he would discuss the
proposal elsewhere and let us know the results.

TB:  You were instrumental in opening up the field of Neuropharmacology?

PB:  Somebody referred to me once as the “Father of Neuropharmacology”, but I do not think
that’s true and it was probably just a joke.

TB: You pioneered with your research in neuropharmacology, using microelectrode
techniques.

PB:  Yes, but I still thought of neuropharmacology as a branch of pharmacology.

TB:  Still, you were one of those who opened development in neuropsychopharmacological
research.

PB: Yes, that is probably true, and I think I held the first formal appointment as a
Neuropharmacologist, in 1958, and that was the year in which I was awarded my D.Sc., which
was for studies in the field of Neuropharmacology. I did think it was unnecessary to have both,
psycho- and neuro- in the name of CINP, the new organization, because what is psycho- if it
isn’t also neuro- ? However, | believe some people, e.g., psychologists would prefer to have both
in the name.

TB:  What would you have preferred?

PB:  Just Neuropharmacology, but, then, others would prefer just Psychopharmacology and I
am a Founder Member of the British Association of Psychopharmacology. 1 think the
combination, Neuropsycho- is a bit cumbersome, that’s all, but we all have to compromise.

TB: I think it was during Rothli’s visit to Birmingham that the idea of having an organization
in neuropsychopharmacology was first discussed.

PB: It was, and I believe Joel pursued the idea further and talked to other people. In fact,
Rothlin might have asked him to do so. A lot of people seem to have suggested that it was their
idea.

TB: Am I correct that the night before you went to Pisa, Joel told you that he might be
leaving, right?

PB:  Yes, that’s true. How do you know this?

TB: Ilearned it from one of yours or his publications.
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PB: It wouldn’t have been in any of my papers. He’d been back in Birmingham for some
years but was still visiting Washington frequently, and it was the night before I was due to leave
for Pisa that we had dinner together at the Cafe Royal in London, and that’s when he broke the
news and he said that he hoped I might eventually join him. I had been attending a meeting at
the Institute of Psychiatry at the Maudsley Hospital and Denis Hill, who was in charge of the
EEG Department there, offered me a job. I was in turmoil and didn’t know what to do. I thought
the department in Birmingham might break up. Anyway, I turned down the job at the Maudsley
as I knew that it wasn’t a very happy place. I knew Sir Aubrey Lewis quite well, as I had been
advising him on setting up a new laboratory for electrophysiological research. There had been
occasions when I was lunching with Aubrey Lewis in the refectory and other people whom I
knew would come in but would not join us. It seems petty but I did not think there was a very
good atmosphere at the Maudsley Hospital, so I turned down the job and went to Pisa, and
continued with my research. I subsequently had my opinion of the atmosphere at the Maudsley
confirmed by others.

TB:  When did you go to Pisa?

PB: It was in 1956. I went by train on a first class sleeper from Paris and it was a pleasant
journey. I had taken a good supply of drugs with me and was a bit worried about going through
Customs. It was fortunate that I did take them, as there was nothing at the Institute of Physiology
in Pisa. My purpose in going there was to learn, and to use the technique of the floating
microelectrode, with which they were recording the activity of single cells in the brain. I thought
it would be very complicated, but it was not. Essentially it consisted of a piece of fine enameled
wire, pushed gently into the brain until the activity of a single neuron was picked up. The other
end of the wire was clamped but a loop was formed so that the recording tip was floating and
would move with movements of the brain. I learned this technique very quickly and I worked
with an Italian, Dr A. Mollica, who was Moruzzi’s first assistant. We worked hard, including on
Saturdays, which was the system in Italy and we obtained some very interesting results which
were published in Moruzzi's journal, the Archives of Italian Biology (Arch. Ital. Biol.). I believe
that it was the first time that such experiments had been performed. However, we were injecting
the drugs intravenously and since there were changes in blood pressure when the drugs were
injected, we could not decide whether the effects observed were due to an action of the drug on

the neuron we were recording, or some indirect effect via a change in blood pressure. I realized
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that this technique wasn’t going to get us very far and began to think about alternatives.
Nevertheless, I persevered with my year in Pisa, and enjoyed the Italian sunshine and the culture.
Two events occurred during my stay in Pisa, both of which were important to me. The first was
an invitation to attend and present a paper at a Symposium “The Reticular Formation of the
Brain” at the Henry Ford Hospital in Detroit in March 1957. It was a great experience and my
presentation was well received. There were only two other participants from the UK, Geoffrey
Harris from London and the neurosurgeon, Sir Geoffrey Jefferson, both of whom I got to know
well. It was also an opportunity to visit other centers in the US, including that of Harold
Himwich at Galesburg, and Magoun's laboratory in Los Angeles. I also visited Washington
where I was offered a post in Joel's laboratory at St. Elizabeth's Hospital. The second event was
an invitation to attend and present a paper at a meeting on “Psychotropic Drugs” to be held in
Milan in May 1957.

TB:  Could you tell us something about that meeting?

PB:  The meeting was sponsored by the Institute of Pharmacology in Milan, the head of which
was Professor E. Trabucchi. But Trabucchi was a retiring kind of person and liked to remain in
the background, so the meeting was organized by Silvio Garattini, whom I already knew, and V.
Ghetti.

TB: Later on, Silvio published the proceedings of that symposium with Ghetti.

PB: I had my first wife and two children with me in Pisa, and we all went to Milan and stayed
in a very nice hotel. There was also a visit to La Scala, where I heard the tenor, Guiseppi de
Stefano for the first time. Scientifically the meeting was a great success and an opportunity to
meet other people working the same or related fields. During the meeting, I received an
invitation from Rothlin to attend an informal meeting to discuss the proposed organization on
Neuropharmacology.

TB:  How many people participated?

PB: I think about a dozen.

TB: Can you remember the people who were present?

PB:  Rothlin, Radouco-Thomas, de Boor, Denber, and others whom I can't remember.

TB: In the records of the CINP history committee, both Corneille Radouco-Thomas and
Wolfgang de Boor independently suggested to Trabucchi prior to that meeting to propose the

founding of an international society in Neuropsychopharmacology.
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PB: Idon’t think that’s true, but I am not sure. Trabucchi was a very modest, retiring man. [
think he liked to facilitate things and gave his support to the meeting, but I am not sure if he
proposed it. Personally, I do not think it is important who had the original idea. We all have ideas
from time to time and do not pursue them, and then someone else takes them up. As far as [ am
concerned, I first heard mention of an organization which eventually became the CINP, in
Birmingham in 1954 or 55 during Rothlin's visit, not in Milan in 1957.

TB:  The question is whether it was Trabucchi or Rothlin who initiated that meeting during the
Milan symposium, and whether it was Trabucchi or Rothlin who chaired it?

PB:  As far as [ know, it was Rothlin, and it was certainly Rothlin who chaired it.

TB: Do you remember anyone else who participated? I think Hans Hippius was there.

PB: He might have been there, although he was not a participant in the Symposium. But I
know Rothlin chaired the meeting that led to the founding of the CINP.

TB:  What about Deniker?

PB:  Deniker was there and also Denber and I think Bente. We had quite a long discussion, but
the decision to found the CINP was deferred in Milan until the Second Congress of Psychiatry in
Zurich, which was to take place in September 1957. In my opinion, this was not a good idea
because most of the people who would become members of the organization were already in
Milan and, apart from psychiatrists, very few were likely to attend the meeting in Zurich.
However, Rothlin maintained that as pharmacology would be included in the title, it would be
wise to consult the International Union of Pharmacology (IUPHAR) and get their approval; it
would be a bad move to go ahead without their agreement, and he was probably right. There was
also discussion about a Journal, which turned out to be “Psychopharmacologia”. It appeared that
Rothlin had been in discussions with a publisher but did not disclose very much information.

TB: Now, the story goes that in Milan there was also another important luncheon meeting
relevant to the founding of the CINP in which you participated. Do you remember?

PB: I remember the meeting and that we had lunch, I think at Trabucchi's department, as I
remember talking to him, but precisely what it was about I can't remember. I should think it was
probably a preparation for the meeting in Zurich but cannot be sure.

TB:  Were you involved in the preparation of the inaugural meeting in Zurich?

PB: No, I had other problems at the time. I had received a message that Joel Elkes had already

left Birmingham, so I returned from Pisa a month early, in August to find out what was
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happening. Things were pretty chaotic and the finances of the department were in a mess. Then
the University appointed me Acting Head of the Department and the Vice-Chancellor, Sir Robert
Aitken, said to me, “This is your opportunity”. In retrospect, I have sometimes wondered if
Mayer-Gross had expected to take over from Joel. I was probably lacking in experience and not
very good at handling other people. The main problem was that the three staff members, Joel had
recently recruited, Letemendia, Harris, and Crammer, who were all medically qualified, were on
short-term contracts, and the money was running out. I was told by the Rockefeller Foundation
that they would not berenewing their grant, and I knew that the people at the MR were not very
happy, as they had set up a Research Unit with Joel as director and with some staff appointed,
and he then abandoned it at very short notice. Not many people knew about this, but I saw it
written on a headed notepaper about the Unit. Mayer-Gross accused me of getting rid of good
people and of destroying what Joel had built up, but I really had no choice as the finances were
in a mess. I probably did not handle Mayer-Gross very well. He was a nice man, but a very
dominating character and, of course, famous, whereas I was very much at the beginning of my
career. There was one other factor which I considered important, and that was that as I did not
have a medical qualification; I did not feel that I could be responsible for the work of medically-
qualified staff. Perhaps Mayer-Gross and I ought to have found a way of working together but it
would have been very difficult. I think it was probably a mistake for him to come to Birmingham
after he had retired. Another important event which occurred that year was that I was invited to
meet Sir Harold Himsworth, the Secretary of the MRCin London. We had an interesting
discussion as a result of which I was asked to present my research findings and future plans to
the MRC's Clinical Research Board. I know that discussions went on behind the scenes with the
Vice-Chancellor, and the MRC decided to establish a research unit in Birmingham, The
Neuropharmacology Research Unit, with myself as Honorary Director. This was my first official
appointment as a neuropharmacologist. Eventually, the university appointed a Professor of
Psychiatry.

TB:  Who did they appoint?

PB:  Professor William Trethowan who came from Australia. It was clear that there could not
be two departments of psychiatry and I was quite happy to change the name of mine. I would
have preferred Neuropharmacology, but the then Professor of Pharmacology, Alistair Frazer,

would not accept that so, as a compromise, we became Experimental Neuropharmacology. I
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must say that Trethowan and I got on extremely well, and he was very supportive of our
research.

TB: But in spite of all the problems you had at home, you went to Zurich to attend the
inaugural meeting of the CINP.

PB:  Yes, I went to Zurich for the 2nd World Congress of Psychiatry. I felt that as I had been
involved in neuropharmacology from the beginning, I should be there.

TB:  That meeting in Zurich was organized by Rothlin and was by invitation to a dinner.

PB:  The dinner was in the first class restaurant at the Zurich railway station.

TB: Insofar as we know there were 33 people at that dinner, right?

PB: I think so. From the UK, apart from myself, there was Michael Shepherd, Sir Aubrey
Lewis, and Derek Richter. Humphrey Osmond was also there.

TB:  What about Linford Rees?

PB: Idon’t think he was there, but I cannot be sure.

TB: Some people say he was, but some other people say, he wasn’t. It was a very
distinguished group.

PB:  Probably. A lot of people felt motivated to make speeches. At the end, there was a formal
proposal from Rothlin, that the CINP should be founded and this was agreed unanimously as far
as I can recall. Rothlin became its first president and various people were proposed for the
committee.

TB:  You and Deniker became the first councilors.

PB: Yes. I was proposed by Aubrey Lewis. I think that Rothlin wanted another
pharmacologist on the committee, which seemed sensible. Also, he probably wanted a
representative from the UK.

TB:  Another version is that it was Denber’s suggestion that you and Deniker became
councilors because of your contributions to the then new field.

PB: It is possible that Denber supported my nomination, but I know it was Aubrey Lewis who
proposed me as he was sitting next to me. Anyway, the CINP was established and I was a
member of the Council. Our immediate task was to organize the first meeting in Rome in 1958,
which was in 12 months’ time. I thought it was crazy, but we did it!

TB:  What was your role in organizing that congress?
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PB: 1 was asked to organize one of the symposia. It was the first Symposium, “Methods and
Analysis of Drug-induced Behavior in Animals”. As I was also the first speaker, it was chaired
by Rothlin and Jules Masserman.

TB:  Could you tell us who were involved in organizing the congress? Was Rothlin involved?
PB:  Both Rothlin and Trabucchi were involved. I think Trabucchi made most of the local
arrangements, as Chairman of the Local Organizing Committee, whereas the program was the
responsibility of the Executive Committee, chaired by Rothlin.

TB: In addition to Rothlin and Deniker, could you tell us who the others were on CINP's first
executive? There were two secretaries.......

PB:  Yes, there were two secretaries, Radouco-Thomas and Denber.

TB:  And the treasurer was Stoll.

PB:  That’s right. It seemed that it was dominated by Europeans.

TB:  Could you tell us something about the Rome congress?

PB: I think it was a very successful meeting. We tried to put together a program which
covered all the different scientific disciplines contributing to Neuro-Psychopharmacology and I
think we succeeded. Certainly, a number of people who had attended, told me later how
successful they thought it was. There was an excellent social program as well, although I was
obliged to miss the audience with the Pope, as I needed to prepare my talk. Apart from the
opening symposium in which I participated, I persuaded my colleague, Brian Ansell, who had
just joined me in Birmingham as Lecturer in Neurochemistry to give a lecture on “The Present
State of Neurochemistry.”

TB: Didn’t you edit the proceedings?

PB: The Executive Committee met on the last day of the meeting and decided that the
proceedings should be published. I, Deniker, and Radouco-Thomas were appointedas editors.
We had a difficult task as many people were already leaving and had not been asked to prepare a
manuscript, and there was no publisher. However, we succeeded, and the Elsevier Publishing
Company proved to be very cooperative. I think Radouco-Thomas had already been in touch
with them. Inevitably some contributions were missing as we could not delay publication for too
long. I think that the book was well received. This was my first venture into publishing, and it
prepared me for the future.

TB: How many people attended the congress?
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PB:  There were over five hundred. I think some people came because this was something
new. There weren't many people from the UK at the inaugural meeting in Zurich and my
impression was that the bulk of the psychiatric population in the UK wasn’t terribly interested.
However, when they heard about the success of the Congress in Rome, many more became
interested, and eventually became members of the CINP.

TB:  Could you tell us something about your research after you returned from Pisa?

PB: It was some time before I could get back into experimental work. As I was in charge of a
department that had been abandoned by its previous head, I had a great deal of administration to
contend with and was lacking in experience. There was also a good deal of planning to do.
Fortunately, research funds had not dried up completely, in spite of the Rockefeller Foundation
not renewing its grant. I think that was a personal grant to Joel anyway. I still had my funding
from the US Air Force, which was generous, and the University provided a number of new
appointments, including a Lectureship to which Brian Ansell was appointed, as [ have previously
mentioned. And, eventually, the MRC established its Neuropharmacology Research Unit under
my direction, occupying accommodation provided by the University. During my absence in
Italy, the electrophysiological research had been kept going by two postgraduate students who
kept in touch with me by mail. Now I had a new student working with me, making
microelectrode recordings of single neurons in the brain. I had heard about iontophoresis being
used by some people at University College, London and I visited them. A similar technique was
being used at John Eccles’ laboratory in Canberra.

Then, at a meeting of the Physiological Society, I met John Wolstencroft who was working in
Leeds at the time. He was planning a visit to Morruzzi's laboratory in Pisa, and wanted my
advice. Our discussions led to the discovery of many mutual scientific interests, and we both
concluded that the use of microiontophoresis to apply active substances onto single neurons in
the brain, whilst recording their activity, was the way forward for both of us. I was able to
persuade the MRC to create a senior appointment for John in the unit and he moved to
Birmingham. This was the beginning of a very exciting time for both of us. The equipment we
were using at the time was very primitive and the experiments very time-consuming. Because of
electrical interference in the Medical School during the day, although we were using a Faraday
Cage, we had to work at night when the lifts could be switched off. Also the only way we could

record the action potentials was by photographing onto 35 mm film. Then, after the film was
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developed, one of us would take it home and count the activity usually over a 10 second period.
Eventually, we designed and had made electronic equipment for recording and counting the
neuronal activity that provided a printed output of the rate. The people working with
iontophoresis in London and Canberra were studying neurons in the spinal cord and, as far as we
knew, no one had used the technique in the brain. We obtained some exciting results. Using
putative transmitters, such as acetylcholine, noradrenaline, and serotonin, we were able to
classify the brainstem neurons into different types according to their responses. Thus, when
acetylcholine was applied, some neurons showed a pattern of excitation whilst others were
inhibited, and a third group was unaffected. A similar pattern of activity was shown by the other
two substances, noradrenaline and serotonin. Furthermore, some neurons responded to just one
substance, some to two and, rarely, some to all three, and the pattern of responses could be a
mixture of excitation and inhibition. From this complex pattern of responses, we attempted to
classify neurons in the brainstem and, although this classification was somewhat crude, it was a
beginning. We then started looking at interactions with centrally acting drugs, for example
chlorpromazine, LSD, and amphetamine. One interesting finding was that LSD antagonized the
actions of serotonin (5-HT) which supported the hypothesis put forward by Gaddum, in 1956,
based on studies on peripheral nerves. At the time, some workers in the Physiology Department
in Birmingham had isolated a substance with oxytocic properties, which was released from the
cerebral cortex in response to stimulation of peripheral nerves. John Wolstencroft was very
excited about this and wanted us to test it in our experiments. I was not keen as we knew nothing
about the chemistry of the substance, only that it was oxytocic. Nevertheless, we did some
experiments and found that the substance had some activity on brain stem neurons but the results
were difficult to interpret. Later on, the substance we were using was shown to be a
prostaglandin, which has an important role in platelet aggregation. We also did some
experiments with a “sleep-inducing” substance, discovered by Monnier working at the
University of Basel in Switzerland. He sent us samples by air and we collected them at the
airport and rushed them to the lab. Again very little activity was found, and I was not very
pleased when I discovered that Monnier was sending us placebos as well, without telling us
which was the active sample and which was not.

TB:  You said, if I understood it correctly, that you were involved in classifying neurons

according to their response to neurotransmitters, and if I remember well, you also studied
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interactions between neurotransmitters and drugs by using iontophoresis. Could you give us an
idea what you actually did?

PB:  We used multi-barreled microelectrodes which consisted of fine glass tubing, drawn out
to a fine tip. We invented a device in which the glass tubing was held vertically and a weight
attached to the bottom end. In the center was a circular electrical heating element. When the
current was switched on, the tubing was heated and the weight pulled it down so pulling out the
glass to a very fine diameter. By adjusting the weight and current, we were able to achieve the
size of tip we needed, usually 5 microns diameter. With this size, we were able to isolate single
neurons in the brainstem. A number of these tubes would be glued together, usually five, but I
have heard of people using electrodes with up to eight barrels. The central barrel was filled with
saline solution and used for recording the activity of the neuron and the other barrels around it
were filled with aqueous solutions of the substances we wished to test. Clearly only substances
that ionized in solution could be used in this way, and we were lucky that most of the substances
we were interested in did ionize. By passing a very small electric current through the relevant
barrel, the substance under test was released close to the neuron being recorded. Usually one of
the barrels of the electrode was filled with saline as a current control, i.e., to test the effect of the
current alone on the activity of the neuron. We assumed that the amount of substance released
from the tip of the electrode would be dependent on the strength of current passed. Sometime
later, one of my colleagues did some tests using radio-labeled compounds to measure the
quantity released with different current strengths and confirmed that our assumption was correct.
We seemed to be developing a new area of CNS research and I thought it might be interesting to
make it known to a wider audience. Since I was a member of the organizing committee for the
3rd CINP Congress to be held in Munich, I proposed that there should be a session on studies on
single neurons and this was accepted. John and I put together a program to include those who
were working in similar or related fields; these included Salmoiraghi, who was working at Joel's
new unit in Washington, and Krnjevic, who had worked with Eccles and was then in Cambridge.
The session was held in a fairly small auditorium, which we thought would be adequate, but we
were completely wrong as we had people queuing at the door to get in and others listening from
the corridor outside. I was pleased with the reception we received.

TB:  Weren’t there some problems in the CINP in those years?
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PB: I am afraid there were. Rothlin was not an impartial chairman. He would lead the
discussion and expect other people to agree with him. When a topic came up for discussion, there
was no way in which members of the committee could put their own views before a conclusion
was reached. I think it was Denber, one of the secretaries, who objected rather vociferously, and
I felt obliged to support him, although I had some sympathy for Rothlin, as I knew him
personally, having visited him at home and at his retreat on the top of the Rigi. I thought then
that he did not know any other way to behave in such circumstances, and I realized that the
universities in Switzerland must have been run on very autocratic lines, as were those in the UK
at one time.

TB:  What was it about Rothlin’s actions that created the problem?

PB:  Well, it was really about the way decisions were made, because Rothlin wanted to have
his way in everything, and it was impossible to get him to listen to reason.

TB:  Was there any real issue?

PB: I don’t think so, but maybe you should talk about that to other people who were there.
Have you talked to Denber?

TB: He died.

PB: Did he? Oh, I didn’t know. I’m sorry to hear that.

TB: Italked to him about it some time ago, but he didn’t say very much.

PB:  No, he wouldn’t have. He would probably sit on the fence for diplomacy's sake.

TB:  Am I correct then that you supported Denber?

PB: 1did, because I felt it was necessary; although I appreciated that Rothlin was doing what
he did because it was the only way he knew and one couldn’t change that.

TB:  Some people told us that it was about finances.

PB: Idon’t know if that is true. However, I felt that Denber had a point. Then, Seymour Kety
joined us and told us to pull together, which we did.

TB: I understood from some people that it was a rather difficult situation.

PB: It seemed that the CINP might collapse, and it was probably saved by the intervention of
Seymour Kety.

TB:  Some of the founders, Denber and Radouco-Thomas, resigned.

PB:  Yes, they resigned, but my memory isn’t terribly good on this, because one tries to forget

unpleasant things.
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TB: The important thing is that the CINP survived and by the time of the 3rd congress
everything was fine.

PB:  Yesitwas.

TB:  The fourth CINP meeting was in Birmingham. Wasn’t it?

PB:  Yes, it was the meeting I hosted.

TB: It was a great meeting.

PB:  Wasit? Good.

TB:  Yes; it was the first meeting I attended.

PB: At the end of the week, we went to a performance of Henry V in Stratford, and I fell
asleep during the battle scene! So, it must have been pretty exhausting.

TB: It had an excellent program. It was also interesting in terms of organization. Everyone
stayed on campus in the student halls of residence.

PB: Oh yes, but we hadn’t much alternative. There wouldn’t have been enough hotel
accommodation in Birmingham at that time. There probably is now. I thought it was a disaster,
at the time, because people were in rooms without wash basins. The student accommodation
then was quite Spartan. It has been improved considerably since.

TB:  There was one bathroom for about ten rooms.

PB:  That’s right, yes, not ideal for people who were used to better things. However, I think
that the meeting was fairly successful, scientifically.

TB: I remember that Max Fink delivered one of the plenary lectures on clinical
neurophysiology, on the new science, pharmaco-EEG.

PB:  Yes he did, and it was well received.

TB:  Yes, I think so. And there was also a lecture by the president.....

PB:  That was the Austrian, Hoff. .

TB: Can you tell us something about the budget and finances of the Birmingham meeting?
PB: I believe we covered our costs. I don’t think the University was quite as helpful as it
should have been, although we were provided with all the accommodation we needed, including
a large lecture theatre for the plenary sessions. We had adequate financial support, some from the
United States, and most of the pharmaceutical companies I contacted gave us generous support.

TB:  So, the meeting didn’t cost CINP any money?
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PB: Not as far as [ am aware. I don’t think the CINP had much money at the time. There was
a bank account in Basel, and the subscriptions were going in there, but there did not seem to be
much money available.

TB:  So, there was no money from the CINP.

PB:  No. I think the meetings at that time were supposed to be self- supporting. We were able
to cover our expenses and pay the expenses of the speakers, but there were no large grants.

TB: Is there anything else you would like to say in relation to the Birmingham meeting?

PB:  During the meeting, there was discussion at the Executive Committee as to who the next
president might be. I thought it was time we had someone from the UK, and suggested Sir John
Gaddum, who was Professor of Pharmacology at Edinburgh at the time, and was well known
internationally. Unfortunately, when I approached him, he was obliged to decline the invitation
as he had developed esophageal cancer. It was in that year, also, that I had been nominated for a
professorial chair. Prior to that, I had been appointed to a Readership, which was the most senior
non-professorial appointment in the University, and was usually awarded for distinction in one's
research field. However, the Vice-Chancellor said to me, “It’s time we gave you a Chair.” The
appointment should have been made in October, but he pushed it forward, so that I had
professorial status in time for the meeting.

TB: Before that you were Acting Head.

PB:  Yes, [ was. They had made me Acting Head of Department, but without a Chair. I think
that at the time, I was the only non-medical head of a department in the Faculty of Medicine, but
that did not seem to matter and I got on well with my colleagues.

TB: It was after the Birmingham meeting that you became treasurer of CINP.

PB:  Yes, I think it must have been then that [ became Treasurer. I had served for six years as
Councilor and thought it was time for new faces on the Committee, but they must have invited
me to become treasurer and I accepted.

TB:  And you continued to be treasurer for 6 years.

PB: Wasit as long as that?

TB: Ithink it was.

PB: I can remember at the Washington meeting having to go to the bank to draw out a large
sum of money in cash in order to pay the speakers’ expenses. Why we had to do it in that way [

don’t know and I was concerned at having to travel across Washington in ataxi with such a large
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amount of cash. Perhaps I should have had an escort! I then made the payments from my room in
the hotel. I think it was the Sheraton, wasn’t it?

TB:  Yes, it was at the Sheraton.

PB:  Max Fink and I were invited by the Program Committee to organize a Symposium at the
Washington meeting.

TB:  What was the symposium on?

PB:  The topic was “Anticholinergic Drugs”.

TB:  Yes.

PB:  [Istill had an interest in that area at the time.

TB:  Would you like to say something about your symposium?

PB: I think it was successful. It was certainly well attended; we invited a number of
distinguished speakers, including Wikler, Votava, Herz, Longo, Domino, and Jacobsen.

TB: In those years, there was still interest in publishing the proceedings of meetings.

PB: At that time, I had been involved in editing the proceedings of a number of CINP
meetings. | had formed a good relationship with the Elsevier Publishing Company, who had a
series of books, called “Progress in Brain Research,” which later became a journal. They
proposed to Fink and me that our proceeding should be one of these volumes.

TB: 1 think you were involved in editing the proceedings of the Ist, 3rd, 4th and 5th
congresses.

PB: Yes I was, but with different collaborators each time. I should have stopped, but I
enjoyed doing it.

TB:  You co-edited the Washington proceedings with Brill, Cole, Deniker, and Hippius.

PB:  That’s right, and that was quite a big volume, wasn’t it?

TB: Yes.

PB:  They were getting too big, I think.

TB: Yes.

PB:  Well, you know, I have enjoyed all the CINP meetings I have attended.

TB: By the time of the Washington congress, in 1966, you were also involved with Mimmo
Costa editing a journal in the field.

PB: It happened in the early 1960s, at a meeting in Milan on “Adrenergic Mechanisms”, held

at the Mario Negri Institute, where Silvio Garattini was director, that Costa asked me if I would
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be interested in co-editing a journal with him. Before that, Elsevier, who had published all the
CINP Proceedings up to then, told me that they would be willing to publish a CINP Journal,
taking all responsibility, including financial. This would have meant publishing the proceedings
of meetings in the journal rather than as books, which were getting rather large. However, when I
put the proposal to the CINP Executive Committee, it was rejected. This made me rather more
sympathetic to Costa’s approach. It is interesting that the CINP did, later on, start a journal and I
think, it has proved successful.

TB:  What was the name of Costa's journal?

PB: It was the International Journal of Neuropharmacology, which had been founded a few
years earlier by Radouco-Thomas and Brodie. I knew about it as Radouco-Thomas had discussed
the proposal to found a journal with me. I was already a member of the Editorial Board. Later on,
Costa and I thought it would be better to simplify the title, so we changed it to
Neuropharmacology, which it still is.

TB:  And you have been editor of that journal since . . .

PB:  No, only until 1993.

TB:  So, until about 10 years ago.

PB:  Yes, I retired from my university post in 1986, and I thought editing was something I
could do in retirement. Also, Costa wanted to give up at that time, so, for a while, I was sole
editor. Costa and I had hoped to appoint, or at least recommend, our successors as editors, but
that was not to be. The journal was published by Pergamon Press, which was owned and run by
Robert Maxwell, with whom I had always got on well. He had stated that he would never sell
Pergamon Press, as it was one of his earliest ventures. However, when he ran into financial
difficulties shortly before his death, he did sell up, and the new publisher had new ideas and
wanted to appoint their own choice of editors. So, I resigned. I think it was time to do so,
although I had enjoyed doing it.

TB:  So, you kept the journal, but you gave up your CINP activities by the ‘70s.

PB: I think that is correct. The number of meetings I was attending was getting too many and
that is why I dropped out of the CINP. I used to enjoy the meetings, but I had to think about
where I wanted to present my work, particularly as I was working on single cells. I was also
getting involved with the British Psychopharmacological Society and the International Union of

Pharmacology.
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TB:  When was the British Psychopharmacological Society founded?

PB: It was in the early 1970s.

TB:  Aren’t you one of the founders?

PB:  Yes, I was, but it was a difficult birth.

TB:  Why?

PB: Some of us in the UK had been discussing the possibility of establishing a British
Psychopharmacology group along the lines of the ACNP. People such as Roger Brimblecombe,
Hannah Steinberg, and others, were encouraging me to start something, but at the time, I had too
many commitments elsewhere. Then a letter appeared in the Lancet which proposed much the
same thing, except that it was clear that it would include only people who were doing clinical
work. I then had no choice but to get involved. There was a meeting at the Royal College of
Medicine in London, where there was a somewhat heated discussion. Eventually it was accepted
that there were people working in basic sciences, i.e., biochemistry, psychology, and
pharmacology,which were making a significant contribution to psychopharmacology. Our
opponents seemed to think that psychopharmacology should be purely clinical. The most
difficult person was Max Hamilton, who was Professor of Psychiatry at Leeds. He and I had a
big bust up during the CINP meeting in Paris in 1974. But eventually, we won the day and the
BAP was founded along the lines of the CINP, with an equal balance between clinical and non-
clinical members and alternating chairmanships.

TB:  So the difficulties were resolved and the Association was founded.

PB: Yes.

TB: And, some years later, you became President.

PB: Hamilton, of course, became the first President. That was inevitable. Then he was
followed by Coppen, although it should have been a scientist, and I became President in 1978.
TB:  Could we shift back to your research after the 1950s?

PB: As I have already indicated, I was becoming less interested in behavior and more
interested in what was happening at the single cell level in the brain. I felt that I could leave
behavioral studies to other people. So, I recruited a psychologist, Ian Stolerman to my
department and he did psychopharmacological experiments with animals.

TB:  When did you do your work on opioid receptors? Wasn’t it in the late’70s?



117

PB: No, it was earlier than that. I had another sabbatical, when I was offered a one-year
Fellowship at the “Center for Advanced Studies in the Behavioral Sciences”, which was located
on the campus of Stanford University in California.

TB:  When was that?

PB: It was in1967. It may seem strange since, at that time, I was relinquishing some of my
interests in behavioral studies. Still, it seemed to be an opportunity not to be missed.

TB:  And what did you do in Stanford?

PB: It was a “Think Tank”, where people went mainly to think and write. There were no
laboratory facilities, but I could probably have arranged to work in the Department of
Pharmacology at Stanford Medical Center, as I knew a number of people there, including the
Killams. I decided to spend my time writing, which was what most Fellows at the Center were
doing. And, of course I received many invitations to visit other laboratories and to give talks. I
had been asked to write a chapter on “The Phenothiazines™ for a book which I think was the
“Annual Review of Pharmacology.” 1 spent some time on that as I decided to make it as
comprehensive as possible; I covered the history, chemistry, pharmacology, and clinical uses. I
was told later that my chapter has been found useful for teaching! I also wrote another chapter
for a book, whilst I was at Stanford, as well as starting to plan a book of my own.

TB:  After your return to Birmingham from Stanford, I suppose you were mainly involved
with your research.

PB: I had hoped to be, but again, it was a difficult time. Having left my department in the
hands of my colleague, Brian Ansell, for a year, with the MRC Unit being looked after by John
Wolstencroft, there were many administrative matters to deal with. There was also the journal
which a friend and colleague, Ted Marley at the Maudsley Hospital in London, took charge of
during my absence. I think I was lucky to have such reliable people stand in for me, but it took
time to pick up the threads. In addition, I had heard whilst I was still at Stanford, that the
teaching of pharmacology to medical students in Birmingham had virtually collapsed, and the
students were complaining. I won't go into the reasons for this, but after consulting my
colleagues, I went to see the Dean of the Medical School, and offered to put on a course in
pharmacology for the preclinical medical students. My proposals were accepted and we then
became involved in establishing such a course, bringing in people from other departments, where

necessary, including clinicians. I had done a limited amount of teaching from the time I received
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my PhD, but I had felt for some time that we should be doing more teaching. There were also
some political and financial considerations. I also found myself on many committees, both
university and NHS, some of which had no relevance to my own subject, but as a senior
academic, it was considered a duty. At the time, I believe I was the only non-medical head of
department in the Faculty of Medicine which, far from being a difficulty, meant that I was
frequently asked to serve on NHS consultant appointment committees. They were obliged to
have a university representative, and I was told that they preferred to have someone non-medical,
who would “have no axe to grind!”

TB:  How much interaction did you have with the drug industry?

PB: I did some consulting, but not very much, really. I did not find it very interesting,
although I made some good friends in industry.

TB:  Was there any particular drug that you had been involved in consultation?

PB: No, the work was more general. I would be asked to look at particular types of research
that was going on and advise whether it should continue or stop. I was attending a meeting in
Basel on one occasion, and received a call from Hugo Bein, who was head of research at Ciba-
Geigy, and also a friend. Over lunch, he invited me to be a consultant at the firm, and after
discussing my role, I accepted. Unfortunately, before my first visit, Bein had left, and the new
people had taken over with completely different ideas as to my role, so I did not continue for
very long. I also consulted, from time to time, with UK firms such as ICI, Wellcome, and Glaxo,
and also supervised research workers in industry, who were allowed to work for a higher degree.
That was quite rewarding. I’ve always had good relations with the pharmaceutical industry and
was happy to advise them, from time to time, on appointments.

TB:  You trained many people. Would you like to mention the names of a few?

PB:  Well, I have already mentioned Brian Key and Jim Hance, who eventually went to
California. Brian remained in Birmingham and was a Senior Lecturer when I retired. There was
Tony Nicholson, who was medically qualified, and finished his PhD whilst working at the
Institute of Aviation Medicine at Farnborough. During my stay in Stanford, he visited me,
accompanied by a senior RAF psychiatrist. I acted as their guide and accompanied them on a
visit to NASA, where I was allowed to try landing a 747 on the simulator! Then there was
Malcolm Roberts, who went to Edinburgh to work with John Smythies, and then moved to the
Physiology Department in Cardiff. There was also Gill Samuels, who did research on
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prostaglandins for her PhD. She went into industry, ending up at Pfizer, where she became a
vice-president for research, and was involved in the development of Viagra. Ian Phillips went to
Ohio University, where I visited him; he is now head of a department at the University of
Orlando, Florida. Another was Andy Dray, who worked on opioid receptors. Peter Keane was
offered a Royal Society Fellowship to work in Lyon and stayed in France with Synthelabo. There
were a number of others, who went mainly into the pharmaceutical industry as academic jobs
were getting hard to find.

TB:  Could you tell us about your work with opioid receptor?

PB: It came about from a conversation with Hans Kosterlitz from Aberdeen. He admired our
work, but asked why we had not investigated morphine. I said that we thought morphine was not
suitable for iontophoresis, but I was wrong, and when we tried it, morphine produced striking
effects which we were able to antagonize with naloxone, the morphine antagonist, applied
iontophoretically. Then, came the discovery of enkephalins from the Aberdeen group, which
aroused world-wide interest, and we received one of the first samples to test.

TB:  So, the research was focused on classifying opioid receptors.

PB: Yes.

TB: Didn’t you also do some research with serotonin receptors?

PB:  We worked quite a lot on serotonin receptors.

TB:  What did you do?

PB: We examined the distribution of neurons that responded to the application of serotonin
and its agonists and antagonists.

TB:  Weren’t you doing also some research with anesthetics?

PB:  We were involved in looking at some new anesthetic drugs of the Fentanyl type. They
were rather strange drugs and we did not get very far with the investigations, which were
supported by a grant from a government department. Those drugs are extremely potent and some
are now used clinically. One of them was interesting because it blocked respiration without
affecting consciousness, yet respiration could be started again voluntarily.

TB:  Any other research you did that you would like to mention?

PB:  None that I can recall at the moment.

TB: It seems that by the 1980s you shifted almost completely to receptor research, right?

PB:  Yes, and that continued until I retired.
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TB:  When did you retire?

PB: In 1986.

TB: Didn’t you publish a book around that time?

PB:  Yes, it was the book I had started planning when I was at Stanford twenty years earlier,
but when I returned to Birmingham, there was little time to finish it until after I had retired.

TB: So, that was in 1986.

PB: It was published in 1987.

TB:  Can you tell us something about the book?

PB: It was called an “Introduction to Neuropharmacology”. In my teaching activities, which
had developed significantly, and included not only medical students, but also dental students,
anesthetists working for their primary exams, and postgraduate toxicology students, I felt there
was a need for a basic text for such students. That is what the book was intended to be, an
introductory text which could also be read by the intelligent layman. Unfortunately, I was rather
let down by my publishers. The original publishers I had approached because they were well
known for publishing medical books were very keen in having my book after having consulted
their advisors and their staff, and were extremely helpful and friendly; my father had worked for
them at one time... Sadly, they were taken over by a much larger organization, which although
major publishers of science books, were not very interested in my book, although they promised
to fulfill the contract. I cannot complain about the production and I was pleased with the result,
but I do not think the book received adequate publicity. Not many people I knew said that they
had seen the book or even an advertisement for it. I do not think many copies were sent for
review, although I received some letters of congratulation, including one from a professor of
anesthesiology, and another from a psychiatrist, both of whom said it would be useful in
teaching.

TB: It sold quite well. I read it somewhere that it sold about 9000 copies?

PB: Iam not sure it was as many as that.

TB: Ifit was, that was not bad.

PB: I had expected more, but it certainly wasn’t a bestseller! There was probably too much
competition as everybody feels motivated to write a book these days.

TB: It was probably one of the first introductory books on neuropharmacology.

PB: I think it was.
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TB:  Would you think that it could still be used?

PB: I would like to hope so. Some parts, in fact most, are still valid, but it would have to be
brought up to date, and new sections added. I wouldn’t want to do that now.

TB:  Was it translated into any other languages?

PB: I don't think so. As I said, the new publishers weren’t terribly interested. They fulfilled
the basic contract and that was it.

TB  What did you do after the book?

PB: I was still editing the journal, Neuropharmacology, and when Costa resigned, I was sole
Chief Editor. So there was quite a lot to do, as I did not have any secretarial help. Previously, I
had two secretaries and an editorial assistant plus various other people to help me. Then I was
asked to join a newly formed International Committee on the Classification of Drug Receptors,
which was under the auspices of the International Union of Pharmacologists. I think that this
came about because in 1984, two years before I retired, we had a meeting of the British
Pharmacological Society in Birmingham.The day before the main meeting started, I organized a
Symposium on Serotonin Receptors, inviting everyone I could think of who had worked on
serotonin, including its discoverers, Rapport and Erspamer, neither of whom unfortunately was
able to attend. We had an excellent meeting and I arranged for the proceedings to be published as
a supplement to Neuropharmacology. During the discussions, it was suggested that a small group
might meet regularly to discuss receptor subtypes, including not only 5-HT, but dopamine and
opioid receptors. Subsequently, at the International Pharmacology Congress in Sydney in 1987,
which unfortunately I was unable to attend as I was in hospital at the time, a proposal was made
to set up an international committee on Drug Receptor Classification, and I was proposed as one
of the UK delegates. The committee was small at first and not very active. The chairman was not
keen to continue, and eventually Paul Vanhoutte took over. After that, the committee expanded
rapidly and became much more active, producing a series of reports. I was asked to lead a
working party on the classification of opioid receptors. It took a long time and involved many
people, and at one time, for health reasons, I was obliged to hand over to someone else.
Eventually, we published a comprehensive report, which I think, was well received. At one time,
the Committee was looking for somewhere to publish its reports, and it so happened, that I was
the BPS representative on the editorial board of Pharmacological Reviews, and I managed to

persuade them to take on the task, so that is where our report on opioid receptors was published...
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TB:  This was in the early 1990’s?

PB: Yes.

TB:  Who were the people on the committee? Was Solomon Snyder on it?

PB: No, he wasn’t on it. There was Trendelenburg who worked on adrenaline.

TB:  Was Sol Langer on it?

PB:  Yes, he was. I used to meet him with his wife. He was moving from South America to
Paris to be head of pharmacology at a drug company.

TB: Later on he moved from France to Israel. Anyone else on that Committee you
remember?

PB:  There was Colin Dollery from London, Eric Barnard from Cambridge, who did a lot of
work isolating receptors and their constituent proteins, Pat Humphrey from Glaxo, Tom Bonner,
Godfraind, Dhawan from Lucknow, and Rudolfo Paoletti. These are the people I remember best,
but there were many others, and the membership of the committee changed quite frequently.

TB: Could you tell us something about your activities in international organizations. We
already talked about the CINP. Haven’t you been involved with WHO at a certain point in time.
PB: I am not sure of the exact date; it must have been in the early 1960s, before the
Birmingham CINP Meeting, that I was invited by the World Health Organisation to join a
Working Group on the Major Tranquillizers. When I arrived in Geneva, | was met by the Deputy
Director of WHO, a Dr. Medvedev, who took me to his apartment and plied me with vodka, after
which he asked me to be the Rapporteur of the meeting. I was reluctant to accept as I had done
nothing like it before, but could see no way out. In the event, all was well and we had a very
successful meeting. I received a lot of help from the other members, including from John
Smythies. The only problem was that I had spent every evening after dinner going through the
typed transcripts of the previous day's discussions. Lehmann was the Chairman, and the only
other members I can remember well were Deniker and Freyhan. There was also a man named
Lapin, a psychologist from Leningrad, who was very friendly and interested in my work, but I
never had time to talk to him, as I was so busy with preparing the report. I don't think Michael
Shepherd was there, as I knew him well, and would have remembered him. Eventually, our
report was published by WHO with the recommendation that the term “Neuroleptic” should be

used world-wide, and I think it has been. I was on another WHO committee, which was
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concerned with amphetamine derivatives that were being made illegally and were popular with
drug users.

TB:  Could you name one?

PB:  One of them was ecstasy. Do you know it?

TB:  Yes.

TB:  Was this in the ‘50’s?

PB: I think it was 1958, but it could have been later.

TB:  Who was director of the mental health unit at the time?

PB: Idon’t know. A Dr. Chruschiel, if that is the correct name, was working with us on one
of the committees, but I don’t remember who the director of the unit was. It seemed that staff at
WHO changed frequently, but I remember Nakajima who eventually became the Director. I first
knew Nakajima when he was working with Thuillier in the 1950s, in Paris. What happened to
Thuillier?

TB:  He’s still alive and writes books.

PB: I think he wrote a book on the history of psychopharmacology but I have not seen it.

TB: I think that at a certain point of time he was involved with the drug industry.

PB:  He visited Birmingham on one occasion and gave a talk and showed a film of his circling
mice. He had this compound which, if injected into mice, caused continuous circling. I asked
him a number of times if he had had it analyzed chemically, and if it was optically active, but I
never knew what happened. It was like Monnier's sleep-substance in that respect. He was a very
generous man and looked after me extremely well when I visited Paris to meet Delay. Thuillier
was a gourmet and took me to some excellent restaurants in Paris.

TB: He was certainly a very talented person: a writer, a pharmacologist, a psychiatrist.

PB: Yes.

TB:  Weren’t you also on a WHO committee on psychotomimetics, hallucinogens?

PB: I don't remember, but I served on a British Government Committee on hallucinogenic
drugs. The Chairman was Bill Paton, who was Professor of Pharmacology at Oxford, and both
Ted Marley and I contributed to the report, but what happened to it I never knew. As with so
many things connected with government, there was never any feed-back.

TB: In the course of your career, you have been involved, in addition to research, in all kinds

of other activities.
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PB:  Yes, writing, teaching, editing, administration, and even broadcasting, both live television
and radio.

TB:  You had to take care of people in a rather large department.

PB: It was not that large; but we had many students. Quite a lot of the teaching involved
lectures, tutorials, and practical classes and there were postgraduate students to supervise.

TB: We already talked about your book that was published after you retired. Was that your
last publication?

PB: No, my last paper was “Classification of Opioid Receptors”, which was the report of the
working party I had originally led for the [IUPHAR Committee on Receptor Nomenclature and
Drug Classification. As I was unable to continue at one point due to ill health, the final version
was written by M. Hamon, who was a good friend. It was published in Pharmacological
Reviews, in 1996.The other thing that happened was that I was awarded the Pythagoras Prize
from the University of Cattanzaro in southern Italy, which you have probably never heard of.

TB: Iread about that Prize in Mimmo Costa’s autobiography.

PB: I am afraid that at first I did not take it very seriously, but then I was at a meeting in
London and talking to Pepeu from Florence.

TB: Is he a pharmacologist who did a lot of work with cholinergics?

PB:  That is right. Anyway, he said I ought to go, as did Costa, who had received the prize
earlier. It was a long journey, but I enjoyed my visit and learned more about Pythagoras who
lived in that area of Italy for some years with a group of students. He was, of course, a
philosopher as well as a mathematician.

TB:  What would you think was your most important contribution to neuropharmacology?

PB: It is difficult to think of any one thing. I like to think that we made a number of
contributions, perhaps only minor ones, in many areas.

TB:  So, you think they are equally important?

PB: I would like to think that the introduction of the microiontophoresis technique for the
study of single neurons in the brain is one, and perhaps, our work with opioid receptors and their
classification is another.

TB:  What about your early contributions about the structures involved in the mode of action
of psychotropic drugs?

PB:  Yes. Ithink I made a contribution there, small though it was.
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TB: Don’t you think that work should have been followed up?

PB: I had hoped it would be. It would have been nice if somebody had done that and, in a
way, I thought one of my students might do so, but people like to do their own thing, and why
not?

TB: Has research in neuropsychopharmacology in the past decades moved in the direction
you would have liked to see it move?

PB: Oh, I don’t know. I’m not one of those people who like to foresee what is going to
happen or has plans for so far ahead. I just did what I thought was important at the time and
what I was interested in. The main thing, I think, is to enjoy what you do.

TB:  And you did enjoy it?

PB:  Yes Idid enjoy it. Also, I think I got on well with the people I worked with; I thought so,
but I don't know what they thought! When I retired, a group of my former postgraduate students
entertained my wife and myself to dinner at the RAF Club in London, and I shall never forget the
student who, when I suggested that he should publish his latest research under his name alone,
said “No” he wanted my name on his paper in recognition of the help I had given him.I know
also that I valued my stay in Pisa, not just for the facilities and the opportunity to learn
microelectrode work, but also because of my contact with Moruzzi.

TB:  Could you tell us something about Moruzzi?

PB:  Moruzzi was a very nice quiet man. He did not shout as so many Italians do when they
get excited, but was very charming, and I think he was an excellent physiologist. There was an
unusual atmosphere in his institute which is difficult to describe. The Italian system involved
people moving from one center to another for promotion, Rome being the pinnacle, but I do not
think that Moruzzi wanted to move from Pisa, as it had everything he wanted, and he had by then
an international reputation. He sometimes asked me to read his papers before sending them for
publication, but I found there was nothing I could contribute; his English was better than mine!
TB: Did you maintain contact with him after you left?

PB: Yes, for a while, and then, when he was retiring, they organized a symposium for him in
Pisa which I attended. I met some old friends there like Herbert Jasper and Mary Brazier from
the early days of EEG.

TB: He was also involved in research on the reticular formation.........

PB: Yes.
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TB:  And in conditioning.....

PB: Ibelieve so.

TB: He was working in Montreal. Didn’t you also have some contact with Ted Sourkes, the
biochemist from Montreal who wrote a book on the Biochemistry of Mental Disease?

PB:  Yes, I knew Ted Sourkes very well. He spent a year in Birmingham at Joel's invitation. Is
he still around?

TB: Oh yes, he is retired, but has remained very active. He is editor of a journal on the
history of neuroscience, or something like that.

PB: Is he? Oh, that’s interesting. Ted used to tell us stories about the institute in Montreal,
where he worked and about Ewen Cameron.

TB: But, from all the people you were involved with, it was Joel who had the most important
impact on your career.

PB: Yes. He gave me my chance; he started me off in what was then a new field, relating
behavior with the electrical activity of the brain, and he introduced me to a lot of people,
especially at the neurochemical symposium in 1954 in Oxford. It meant that my work became
known rather quickly, perhaps too quickly. He made suggestions, from time to time, but
otherwise left me to get on with it. It took me little while to get used to this way of working and
we had our ups and downs. I was inexperienced, and I think I resented it when I heard that he
was talking about my work to groups I had never heard of. However, he had a way of putting
things over much better than I could have done, and the support came in as a result. When he left
Birmingham for Washington, I felt neglected, especially as things were in a bit of a mess, but I
think it did me good in the end and was an excellent if traumatic experience. Had he stayed in
Birmingham, I would probably have become frustrated and moved somewhere else, where the
facilities I had in Birmingham would not have been available, and I should have had to start
again.

TB:  Just one more last question. Is there anything you would like to see happen in the field?
PB:  There has been a trend recently to measure activity at different sites in the brain by means
of blood flow. This development is both interesting and important, but it would be nice to see the
findings correlated with electrical activity. I had always hoped that someone would extend and
improve the techniques which we developed but, so far, that has not happened, as far as I am

awarc.
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TB:  So, on this note we should conclude this interview with Professor Bradley, one of the
pioneers of neuropsychopharmacology. Thank you very much, Philip for your contributions to
the field, and for sharing with us this information.

PB: TI’veenjoyed it. Ididn’t expect to, but I have quite enjoyed it.

TB:  Thank you.
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5. WILLIAM E. BUNNEY, JR.

TB: This will be an interview with Dr. William Bunney® for ACNP’s Archives of
Neuropsychopharmacology. We are at the annual meeting of the College, in 2001, in Hawaii.
I’m Thomas Ban. Let us start from the very beginning. Tell us where and when were you born,
say something about your early interests, education, professional training, and how did you
become involved with neuropsychopharmacology.

WB: 1 was born on June 27th, 1930, in Boston, Massachusetts. After six months, we moved to
East Lansing, Michigan, and after eight years we moved to New Jersey, near Princeton. We
stayed there until I went off to college in Oberlin. Then, I went to the University of Pennsylvania
Medical School; I took an internship at Henry Ford Hospital, and a residency in psychiatry at
Yale. After Yale, I had my first job at the National Institute of Mental Health.

TB:  When did you decide about medical school?

WB: Very early in high school, in my sophomore year. I had a really great biology teacher.
She asked everyone in the class to do a science project. In reading through our biology book, I
noticed that they did not know the digestive enzymes in the earthworm, lumbricus terrestris. 1
thought that would be an exciting topic to study so I bred earthworms, dissected three areas of
their digestive system and did crude assays for three enzymes. Prior to doing this, I went to the
University Library and read up and talked to a couple of experts in biology about the work I
intended to do. I found that in fact, no one did know what digestive enzymes there were in the
lumbricus terrestris. So, I wrote it up and got an A+ on the project, and was hooked on science
from then on.

TB:  That’s great!

WB: So that was the beginning of my interest in science. When I was in college, | wasn’t sure
whether I wanted to go into psychology, psychiatry, or either. I also went through periods of
time when I wanted to be a minister. One summer, I served as a minister for a rural community
and that was fun. There were three people and four dogs in my first congregation, and by the

time I left, two hundred more people had joined. But even though I enjoyed that, I decided very

* William E. Bunney, Jr. was born in Boston, Massachusetts, in 1930. He received his M.D. from the University of
Pennsylvania and completed his psychiatry residency at Yale. He worked at the National Institutes of Mental Health
until he was recruited by the the University of California at Irvine to become the Chair of the Psychiatry
Department. He was interviewed in Waikoloa Village, Hawaii on December 10, 2001.
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rapidly that I did not want to be a minister. Before finishing college I was pre-med, applied to a
couple of medical schools, and got into Cornell University and the University of Pennsylvania. I
decided to go the University of Pennsylvania. During medical school, I did some research on the
thalamus, none of which was ever published.

TB:  Could you tell us something about the research you were doing?

WB: I don’t remember the details but it was in anatomy, studying the thalamus in rats. After I
finished medical school, I decided I wanted to go into science; so, I went to the National Institute
of Health (NIH). My dad had previously hired Jim Shannon, who was then director. He had
hired him to head up research for E.R. Squibb & Son,where my dad ended up being Executive
Vice President. Jim Shannon headed up their Research Institute and was then recruited from that
position to head up the NIH. He was probably one of the most famous scientists to hold that
position. My dad got me an appointment with Shannon and I went in to see Jim. I remember it
was a hot summer day; Jim was in a totally rumpled seersucker suit and said, “I think you should
go back and take your internship, take a residency, and then come back to see me.” So I got an
internship at Henry Ford Hospital, and about half way through, I began interviewing because I
was still interested in psychiatry. I liked it in medical school and in my rotating internship.

TB: Didn’t you do your residency at Yale?

WB: I went to Harvard first, was interviewed, but they would have nothing to do with me. So,
I went to Yale and they accepted me. But then, I was still interested in many other things.

TB: Like what?

WB: When it came time for me to make a decision on whether or not to accept the Yale
appointment, I decided I wasn’t going to go; I wrote and told them I was turning it down. I
planned to go to Colorado, work in an Emergency Room, ski on the weekends, and finish a novel
I was writing. Gene Brody was in charge of Residency at Yale. He wrote me and said, “We’ve
turned down 31 people for this position and if you’re not coming, let us know in 24 hours!” I
thought it over and figured maybe I could get good material for a novel in a psychiatric
residency. So I wrote back and said, “OK, I will come.”

TB:  What happened to the novel?

WB: I had written half the novel but I never finished it.

TB: Hmm.
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WB: After my first day in psychiatric residency, I totally loved it and things moved in a
straight line from then on. I came close to not going into psychiatry.

TB: It seems you did. You were interested in writing.

WB: [ was; and I ended up doing a lot of writing. I have written over 365 scientific papers and
edited seven books. I have also written a lot of poetry.

TB:  So you are still writing?

WB: It’s on the back burner but some day I will probably do that. All my life, I have written
poetry.

TB: OK. So after your first day in residency, you fell in love with psychiatry.

WB: It was love at first sight. I wrote my first paper with Tom Detre, who was at Yale at the
time. He was somewhat of a maverick back then; he was saying we should treat patients with
drugs when the rest of the discipline was saying we should use psychotherapy and
psychoanalysis. I wrote my second paper with Danny Freedman who was also there.

TB:  What was the work you wrote up in that first paper?

WB: Tom Detre had developed a vibration machine which we tested. His hypothesis was that
sensitivity to vibration was perceived differently by schizophrenic patients. So we did a study
where we investigated the responses of normal individuals and the responses of schizophrenics;
and, sure enough, the schizophrenic group exhibited a difference in sensitivity to vibration.

TB:  Statistically significant?

WB: Yes. We found significant differences.

TB:  And that is what you published?

WB: We published the data.

TB:  When was this?

WB: Probably in 1959. Iremember that because in 1960 I went to NIH.

TB:  What about the second paper with Danny Freedman?

WB: We were interested in Rapid Eye Movement (REM) sleep, which was already known at
that time. We had one subject we hypnotized, telling her she was watching a ping-pong game.
We wanted to see if we could replicate REM sleep with hypnosis.

TB:  Did you do the hypnosis yourself?

WB: 1did, but this was a very susceptible person. We analyzed her sleep EEG.

TB: By hand?



131

WB: It had to be by hand back then.

TB:  You talked about Tom Detre and Danny Freedman. Was there any other person at Yale
you would like to mention?

WB: Another very influential person at Yale was Jules Coleman, who was a maverick and
taught psychotherapy. His was a brilliant psychotherapist and had a cult among the residents.
After that I applied to the NIMH and they hired me.

TB:  As aresident, what kind of drugs did you use?

WB: We were using reserpine and imipramine. Tom Detre was supportive; everybody else
thought he was far out.

TB:  What about ECT or insulin?

WB: When I took my psychiatry rotation for a month at Henry Ford Hospital, they were using
insulin. Every severely sick patient was treated with insulin coma or ECT. In the course of ECT,
some patients were regressed down to diapers and bottles. So, these grown people would be put
in diapers and given baby bottles. It was amazing.

TB:  So, they did regressive ECT.

WB: Idon’t think Henry Ford Hospital was very progressive, at the time.

TB:  What was your first assignment at NIMH?

WB: I was in Lyman Wynn’s branch, in Jim Moss’ section, in charge of the depression ward.
David Hamburg was branch chief at the time.

TB:  Was Joel Elkes there?

WB: Yes, and also Fritz Freyhan, as well as Seymour Kety. Kety and Lyman would argue all
the time. Bob Cohen was there; he was the person who did everything. He and John Eberhardt
hired everybody, they were a team.

TB:  Were your activities connected in any way with the research in Joel Elkes’ group?

WB: Totally separate. Joe Elkes was at the St. Elizabeth’s Hospital. I went there on occasion, but
not more than ten times.

TB:  Were you one of the first hired for a new program?

WB: Jack Durrell had one ward and I had another; Jack was a little more senior. He was at
Yale with me, and when he came to NIMH, he worked with Kety. He had a biological ward and
my ward was transitional, not completely biological.

TB: Didn’t you work with David Hamburg?
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WB: Dave Hamburg and I wrote a paper about a rating scale paper that ended up as a citation
classic. It also laid out how you develop and run a research ward. So, it was a methodological
paper that probably set criteria for developing research wards around the world.

TB:  Where did you publish it?

WB: In the Archives.

TB:  So, that was an influential paper?

WB: I think it was. After that paper was published, for the next ten years, scientists who
wanted to develop a research ward came and visited us.

TB:  Could you tell us about the research you were in charge of?

WB: We collected cerebrospinal fluid, urine, and blood samples and analyzed them for
corticosteroids and metabolites of the neurotransmitter-related compounds we were interested in.
Collection of those samples went on 24-hours a day. We also developed a rating system, in
which the nurses rated the patients every hour, 24 hours a day. So, we had behavioral ratings and
biological data we could correlate. We developed an informed consent system that was as good
as any developed since. The process involved patients in a group meeting, hearing about the
procedure before deciding whether to participate. A patient would say, “I’m supposed to have a
spinal tap?” and someone in the group would say, “Oh no, don’t do that, it was so painful,” and
three other patients would say, “I didn’t even notice it.” That was informed consent! Everybody
sitting there talking about the process, giving individuals a chance to make up their mind. Most
of them went along with it and some of them would say, “No, I don’t want to do that.” It was
totally different than reading a piece of paper and signing your name. That was a long time ago,
before anybody even thought about Institutional Review Boards (IRBs) or informed consent
forms.

TB:  Yours was a depression ward?

WB: We got the most severe depression cases in the entire metropolitan area. These were
really sick, very depressed patients, many suicidal. I remember one research subject, a physicist
whom we had on constant urine collection. Whenever subjects left the hospital, they would take
their specimen bottles with them. One winter day, this individual went to a bridge of about a 150
feet elevation and jumped into the water. He left his specimen bottle at the point where he

jumped; there was a note, “Please return this to Dr. Bunney at the NIH.” Fortunately, he was
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saved because there was a man in a rowboat who saw him jump, got him out of the ice flow and
saved his life.

TB:  The research was a kind of group activity; everybody participated?

WB: Right, it was a research team, and in particular, the nurses felt they were a part of the
team. There was no question about that. They would argue about the ratings and try to get them
right.

TB:  Were you using your own rating scale?

WB: We used the scale Dave Hamburg and I developed. A lot of researchers used it.

TB:  Could you tell us something about your publications in those years?

WB: In one of the papers we reported our findings on urinary 17-hydroxycorticosteroid levels
in 90 patients. In 4 patients, who committed suicide or made a very serious attempt, 17-
hydroxycorticosteroid levels were highly statistically significantly increased. We always said
that should be used as a screen when thinking about whether one should discharge or send a
patient out on pass. It was a valid test. It was replicated in three or four studies.

TB:  Any other publication you would like to mention from that period?

WB: One early publication was the catecholamine hypothesis paper that also became a citation
classic. It was written at the same time Joe Schildkraut wrote his catecholamine hypothesis
paper; so there were two papers which were somewhat different.

TB:  Any other publications?

WB: Another paper we wrote early was a report on a double blind placebo controlled lithium
trial, in which we had one patient whom we took off lithium seven times and each time had a
striking relapse. The findings of that study had an effect on the whole field. Our paper came out
about the same time as Mogen Schou’s. It was a product of the research methodology we used;
we had ratings every hour every day. We could see patients receiving placebo got worse, and
when put back on lithium, they got better within a few days.

TB:  Wasn’t it one of the first papers on lithium in the United States with favourable findings?

WB: Before my paper, Sam Gershon, and later, Ron Fieve did work on lithium.

TB:  Who were your primary collaborators in those years?

WB: Dennis Murphy, Fred Goodwin, and John Davis. I hired all three at NIMH, as clinical
associates.

TB:  How long did you run the depression unit?
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WB: Ten years, maybe. Later, I was in charge of the Biological Psychiatry branch. Chris Gillin
worked with me in those years.

TB:  Any other research before you became branch chief?

WB: 1did some work with Jack Durrell. Keith Brodie, who ended up being President at Duke,
was working with me at the time, before he went to Stanford.

TB:  What did he do?

WB: Keith participated in many of our research projects. He published a record number of
papers for a clinical associate and still may share the record with Dave Kupfer. It was a very
productive period in my life time. There were many people working with me in those years. [
once put together a list of scientists and there were 72 collaborators over a period of ten years.
TB: 72 people!

WB: There were a lot of clinical associates.

TB:  Would you like to mention a few of them by name.

WB: The key ones, Goodwin, Murphy, and Davis I already mentioned. Dave Janowsky was
another one who worked with me.

TB:  Then you became Section Chief?

WB: 1 became Section Chief, and then, I was on vacation when I received a call. Burt Brown
said I want you to be Director of what became NIDA. I went back, talked with him, and decided
to do it. So for three and a half years, | was director of Division of Narcotic Addiction and Drug
Abuse, as it was called. During that time, my budget went up from $44,000,000 to $240,000,000.
I had about one thousand people working for me, including the staff at Lexington. That was my
PhD. in administration because I was in charge of education, research, and development of the
clinical programs, and of all the international interactions. We funded Sol Snyder when he did
his opiate receptor work and I participated in the news conference where he and Candace Pert
announced the discovery of the opiate receptor.

TB:  Where did you move after NIDA?

WB: I had made an agreement with Burt I would be able to go back to the Institute, if I
wished, and he honoured it. Just about the time I went back, Lyman Wynn left the Institute and I
took over his Branch. I hired a bunch of basic scientists, including Dorothy Gallagher, John
Tallman, and Candace Pert, who did outstanding basic work. I also negotiated so that I could

develop a child program and I hired Judy Rapoport. Judy came to head up the child program and
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did a spectacular job. I had a sleep study program with Chris Gillin and a genetic program with
Elliot Gershon. So, we put together a genetic program and Judy put together a child program.
We had Will Carpenter on the schizophrenia ward before he went to head up the program at the
Maryland Research Institute.

TB:  What about Bob Post?

WB: Bob Post was there. When I took the job at NIDA, Dennis Murphy was made a Branch
Chief and Fred Goodwin was also made a Branch Chief. Then John Davis went to work with
Danny Freedman in Chicago.

TB:  As branch chief, you created several programs. Could you tell us something about the
research in the different programs?

WB: Looking at dopamine metabolites and schizophrenia was a hot area in those years. There
were small drug trials that we did. In depression, we tried cocaine, and we used naloxone to see
if we could turn off hallucinations, but could not replicate the Scandinavian findings. We did
some work on dialysis in schizophrenia, trying to replicate others findings. We published a
number of negative papers. We looked at GABA agonists in schizophrenia and they didn’t work;
that still stands. We gave high-doses of diazepam and that did work in some really sick
schizophrenics, but it had side effects that made it unusable.

TB:  Then you were promoted?

WB: Yes, I was appointed Deputy Clinical Director under Bob Cohen and during the last
period before I left the NIH, I was Acting Scientific Director of the entire Intramural NIMH
Program.

TB:  Why did you leave NIMH?

WB: [ felt I needed a new environment, new stimulation. There were a lot of things going on at
that point in my life. UCI made me an outstanding offer, and it had as good neuroscience as
almost any place in the world. That was very intriguing.

TB:  What year was that?

WB: That was 1982.

TB:  So, you moved to California and became chairman of the department of psychiatry at
Irvine. Did you take anyone with you from NIMH?

WB: Earl Usdin and Monte Buchsbaum.

TB:  So you had in mind to continue with your work in imaging?
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WB: 1 gotaPET scanner within a year and I still I think it is one of the few PET scanners in a
department of psychiatry anywhere in the world.

TB:  You have been involved very actively in PET scanning for many years.

WB: Yes. Monte Buchsbaum and I had done the first human PET scan work at the NIMH, and
when we went to UCI, we continued that.

TB:  What was Earl Usdin doing?

WB: Earl was a master at organizing meetings and editing books. Then he got lung cancer and
died.

TB:  When did this happen?

WB: Very soon after we went to Irvine. And that was very sad. One hundred and fifteen of the
top scientists in the world came to show their respect for Earl before he died.

TB:  Can you tell us about your activities after your arrival to Irvine?

WB: It was a learning process. In the beginning, I got a MacArthur grant. That was fine, [ was
not doing a lot of research but running the department and that’s a big job. After that, I stopped
running the department for a period, and about three years ago, I picked it up again. I didn’t
have any NIMH funding until about twelve years ago. Then I got a Center Grant with Ted Jones,
who is probably the best neuroanatomist in the world today, and we did a series of ten papers
together. We started out by collaborating with other brain banks, and then developed our own
and Steve Potkin helped. For the last ten years, we have had a brain bank funded by the NIMH.
They funded us to do neuroscience research but we also developed the brain bank. The work that
came out of that was quite significant. We showed a decrease in GAD 67 mRNA in
schizophrenia. As you know, nothing is ever replicated in schizophrenia, but this has been
replicated by David Lewis, and subsequently by three other groups. We did a lot of research with
the NMDA receptor and also showed that the subplate cells which move from the ventricular
zone to just below the cortical plate were maldistributed in schizophrenia. So, something went
wrong during the second trimester of development. We don’t know what but those cells did not
migrate to the correct spot. That was done on our Center grant ten years ago with Ted Jones and
Schahram Akbarian.

TB:  Did you continue with that research?

WB: We continued, and then, three years ago, applied for a Silvio Conte Center grant and

received one. For a Conte Center, you are supposed to put together a group of top people. So I
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got Huda Akil and Stan Watson from Michigan, Ted Jones from UC Davis, and David Cox from
Stanford. Cox went to the Perlegen Company, so his co-chair, Rick Myers, of the Human
Genome Center came on the grant. The research is going on right now and we are two years into
a five-year grant. I have been very interested in genetics for the last four years. I am not a
geneticist but I decided the only way to learn it was to teach it. So I started teaching a course to
residents and faculty. In order to prepare a lecture, you learn a tremendous amount, including a
lot of the language. I am very impressed with microarray technology and had a session here on
that. I have developed a major microarray facility, and so has Michigan. Our initial study
involved five males and five females. People said you can’t run microarrays twice in your own
lab and get replicable results. But out of 4,600 genes, we were able to come up with six
significant genes and five of those were replicated in all three centers. Then we did RT-PCR that
validated it. I presented this at a neuroscience meeting and had a poster there; a scientist came up
to me and said, “I spent my life working on mice in terms of male-female gene differences and
you’ve come up with the same genes.” We were really excited about that and now have a couple
of papers we are working on. Just this month, we finished our first cohort of depressed patients
and we have some very interesting genes. We have another couple of months to go because we
have to put our three groups together, we have to go through the various cluster analyses of
these, and we have to figure out what these genes do. That’s just for openers, but within another
couple of months, we will be able to look at all 40,000 genes on two chips. It is not out there yet,
but we spent four hours talking with Steve Fidor, who is president of Affymetrix, and he says
they are definitely going to have this technology. So, we will be able to survey 40,000 genes in
the future. We’ve got a second cohort and Blynn Bunney reviewed about six hundred papers to
try to figure out which areas of the brain are implicated in depression. From lesion studies,
tumour studies, and a large number of brain imaging studies, we came up with twenty-four areas
in the brain. We all get together and work around the clock for about 36-hours to dissect these
areas out. So we have about six thousand pieces of brain tissue from our cohorts, which are
labelled with bar codes and frozen at -80 degrees Fahrenheit. I hired Bill Byerley, an outstanding
geneticist. You look at the animal models and see what genes are implicated there. Then you
factor in what you understand and know about pathophysiology. I call it quadrangulation of
information. We screen and validate with microarrays. Let’s say you have eight schizophrenic

genes, four of which were in hot spots of the genome, three of which were implicated by a drug
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model of schizophrenia like PCP and happen to relate to dopamine. It’s not going to be that
simple but that’s the idea.

TB:  Sounds like cutting edge science.

WB: It is a very exciting time right now. You could not have done this before the mapping of
the human genome plus the development of microarrays. We have a superb team working on
this.

TB:  You put together a new team and you were able to generate the necessary funds.

WB: The department is doing very well. Every year, the contracts and grants people publish
the amount of money all the departments have in terms of research. In terms of total research
dollars, our department ranks #1 out of the 23 departments, above medicine. I am very proud of
the people in our department.

TB:  You should be. Besides all this, you have been involved in all kinds of international
activities during the past twenty years. Would you like to talk about that?

WB: I have been interested in international research all my life but it started with the World
Health Organization (WHO) group that Norman Sartorius put together. It was a group of
collaborative research programs originally involving about eight countries. We would meet once
a year and plan programs. We did genetic and clinical studies, as well as biological studies over a
period of approximately ten years. It was quite successful, we all contributed funding and
everybody worked pro bono. I really enjoyed getting together with everybody. There were
scientists from Russia, England, Belgium, India and Morocco. Alec Coppen, Hans Hippius, and
Sol Langer were in it. We would rotate and meet in the various countries to plan research
programs.

TB:  Would you like to mention some of the studies?

WB: There was this color blindness genetic marker we studied. We did a variety of
medication studies, published in top journals. It took a lot of effort because you had to
standardize everything and to translate everything into the language of the country studies were
conducted in. If you had rating scales, they had to be translated, and then you had to get together
and test their reliability.

TB:  Did all this start in the mid 1970s?

WB: Yes, and it went on through 1984.
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TB:  Among your different activities, you also served on many advisory boards. Would you
talk about your experience?

WB: I served on the Board of the Max-Planck Institute. I have been on NARSAD (National
Alliance for Research on Schizophrenia and Depression) from the day they started and that has
been an incredible success story. Three weeks ago, I reviewed this year’s applications, and there
were 500 from Young Investigators. NARSAD is an amazing organization. The Manic
Depressive and Depressive Association has survived lots of problems and is also going strong at
this point. [ was also on the IBM Medical Advisory Board and the Merck Advisory Board.

TB: What would you consider your single, most important contribution to research?

WB: I would list the lithium studies, the norepinephrine hypothesis, and the one that is in press
right now. It is a molecular genetic study in which we have a cohort of fourteen schizophrenic
patients, individually matched with controls.

TB:  Could you tell us more about this study?

WB: I went a number of years ago to Paul Greengard and said,“Let’s look at DARRP 32 in
schizophrenic patients”. He asked me why, and I said that DARRP 32 is regulated by the two
neurotransmitters most implicated in schizophrenia. It is reciprocally regulated with glutamate
and dopamine and its downstream effect on protein pump inhibition (PPI) is critical for ion
channels, neurotransmitters, and transcription factors. He said, “That’s great, I have somebody
to work on this.” It only took us about eight years to do this study, but it is impressive, and it
will be published in Archives of General Psychiatry. We found low levels in the dorsal lateral
prefrontal cortex and not in other areas and not in other proteins, and they weren’t changed by
animals chronically on neuroleptics and weren’t differentially affected in a couple of patients
who were not on neuroleptics. We had a control group of eight Alzheimer’s patients, eight on
and eight off neuroleptics; there was no difference and they were matched. I think it was a really
nice study and took a long time to do.

TB:  So, you think these are your three most important contributions?

WB: These were important contributions and I’m sure there are others. Another major
contribution is the switch process.

TB:  You’ve received several honours and awards. Would you like to mention a few?

WB: I would say election to the Institute of Medicine-National Academy of Science

(IOM/NAS), the Presidency of four organizations; Psychiatric Research; The West Coast
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College of Biological Psychiatry; The American College of Neuropsychopharmacology (ACNP),
and the Collegium Internationale Neuro-psychopharmacologicum (CINP). The highest honour
was certainly the ACNP presidency. I was asked a year ago to be editor of a new neuroscience
journal and that is an honor. The most recent award I received was a month ago from NARSAD.
TB:  Aren’t you a recipient also of the Anna Monika Award?

WB: Yes, I had the Anna Monika Award.

TB:  What did you get the Anna Monika Award for?

WB: That was for the write up of the switch process. It was 35 years ago, in the late 1960s.
TB:  You are still active.

WB: 1 have the Della Martin Chair of Psychiatry, but I am Co-chair of the Department of
Psychiatry, also. And I also have a Distinguished Professorship at UCI.

TB:  Is there anything else you would like to talk about we did not cover?

WB: I don’t think so. Science has always been exciting and could not be more exciting than
right now.

TB:  You mentioned at the beginning that you have always been involved in poetry. Are you
still writing poems?

WB:  Yes, I still write poems.

TB: Have you ever published any?

WB: No, I’ve received a lot of rejection slips. At one point in my life, I submitted poems to
the New Yorker, New York Times, and Atlantic Monthly. You know, the first time they just
send you a stamp informing you that you are rejected. Then, they send you a note saying,
“rejected.” And then, they send you a note saying, “Well, we liked this, but we didn’t like .....”

I got to the last stage but I never got to the acceptance stage.

TB:  We talked about your papers, but we didn’t talk about your books.

WB: Thave seven edited books. I may have written one or two chapters in them.

TB:  Could you tell us something about the books?

WB: A couple of them were on substance abuse. Jack Barchas and I did one for Earl Usdin.
TB: Is there anything that you would like to see happen in the future in psychiatry and
inneuropsychopharmacology?

WB: It’s too bad that probably only 40 of the 125 departments of psychiatry have science

programs. It would be great if there was a granting system to get them started. I think research is
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so important for the education of young residents. I would like to see distinct mentorships
worked out. Residents don’t have to become scientists but they should learn to read a science
paper and know how to evaluate new treatments, new thoughts about diagnosis; science is the
way to learn that. There is currently a lack of clinical researchers, the NIMH is very concerned
about this, and I share their concern. I have been very active with the Institute of Medicine
(IOM) and I am currently chairing a committee on suicide, which has been neglected. You have
about 5,000 more suicides than homicides in this country, so we are doing a full report on this.
TB:  Anything else you would like to add?

WB: 1think we’ve covered a lot. I have enjoyed the interview. I think you have done a superb
job, Tom. You are an excellent interviewer.

TB:  Thank you. Thank you for sharing all this information with us.
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6. ENOCH CALLAWAY Il11

TB: This will be an interview with Dr. Enoch Callaway” for the International Archives in
Neuopsychopharmacology of the ACNP. It is December 1999. We are at the annual meeting of
the College. I'm Thomas Ban. You have been involved in neuropsychopharmacology since the
field was born. Could we start with your recollections about the introduction of chlorpromazine
in the United States?

EC: Right after it became available in the U.S., Smith, Kline & French invited a lot of us to
dinner at Trader Vic’s. I still remember those thick lamb chops. That was the first time I enjoyed
a meal paid for with drug house money.

TB:  When and where did you first hear about chlorpromazine?

EC: I think that was at the APA meeting in 1955 or 1956. People were very much divided
about it. There were those people who said, “Oh, this drug is terrible. It’s going to cover over
symptoms, and the patients will never recover. The only way you truly recover from anything is
to work it through with psychoanalysis.” And there were other people who hailed it as a miracle
drug.

TB:  What got you interested in psychopharmacology?

EC: TI'll tell you a story buried in the archives of dead people’s heads. Worcester was the
birthplace of the contraceptive pill, and the people there were at the forefront of endocrinological
research in psychiatry. I was a resident and research fellow and we had done some studies with
schizophrenics measuring cortisol in their urine. That was largely because we could measure
cortisol and not many other people could. So we would collect 24-hour urine samples. Our
assays were not very sensitive, but you could extract enough cortisol from a 24-hour sample for
an assay. The schizophrenics had low cortisols. Later, that turned out to be due to the fact that we
studied them in the wintertime when they had scurvy.

We knew that cortisol didn’t cure schizophrenia.In fact, it could produce a psychosis. But
Armour had extracted and purified ACTH, so Hoagland and Pincus decided that maybe ACTH

would cure schizophrenia. Those first doses cost about a half a million dollars, because they
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were made from camel pituitaries. It was my job to line up four matched schizophrenics. I
thought that from three thousand patients, matching four would be a snap. Well, I learned
something about combinational mathematics. It took me more than a month to do it, but I ended
up with four schizophrenic males, pretty well matched on all the important variables. They
looked so much alike you might have thought they were quadruplets. And so, we started our
study. Every day, I would rate the patients using the Malamud-Sands Rating Scale. I don’t know
whether you remember Harry Freeman? He was a very taciturn gentleman, and he would come
in every morning with four syringes with peanut oil, two with placebos and two with ACTH. He
would inject the four patients and leave. He wouldn’t speak to anybody to make certain he was
keeping the study blind. Little by little, two of the patients started to improve. They began to
comb their hair. They stopped talking about their delusions. They began to look like they were
about ready for discharge.

Then one morning the nurse said to me, “Noch, I think that you should look at Bill and John.
They’re developing acne and humps on their back.” Bill was one that we thought was a drug
patient, and John was one we thought was a placebo patient. Both were developing Cushing’s
disease from the ACTH. It took us about another four days to finish up the planned trial, but by
that point, our two recovering schizophrenics had regressed rapidly. Almost the whole ward was
sitting around in mourning. When the study was done, I remember, I was sitting at my desk,
writing up the report and feeling terribly let down. Harry Freeman came in and said, “Cheer up
Noch. Suppose by chance it had come out the other way. We could have spent millions of dollars
on an ineffective treatment.” So, I learned there’s something to be said for failures in drug trials.
TB:  So, you had been involved in psychopharmacological research since you were a resident
in Boston?

EC: Not Boston. There’s a saying in Boston, “What do you think of Worcester? As a hole?” 1
was attracted to Worcester because I was interested in neuroendocrinology, and I did a few
neuroendocrinologic studies, but Hudson Hoagland and neurophysiology seduced me away. I
can remember Hoagland’s first lecture on the EEG, and it seemed to me that this was more likely
to tell us what’s going on in the mind than measuring steroids in the urine. Before I knew it,
Hoagland had inveigled me into becoming the de facto electroencephalographer at Worcester.
When I finished my work at Worcester, Jake Feinsinger asked me to come down with him to

start the new department at the University of Maryland. I went to work with him because there
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were two very good psychoanalytic institutes in Baltimore and I intended to start my
psychoanalytic training.

TB:  Was this in the early 1950s?

EC: This was in 1950-51. Jake was very interested in having his young people do research,
which pleased me. But just before I left Worcester, Sid Sands, the clinical research director, was
replaced by a young man named Nate Kline. I overlapped with Nate by about three months, but
Nate was an experience, and [ still think he was one of psychiatry's outstanding people. God
knows he had faults. There was no problem identifying those, but if his critics had done as much
good as Nate did, the world would be a better place.

TB: So you moved from Worcester to Baltimore in Maryland.

EC: I moved to Baltimore.

TB:  And it was in Baltimore, where you set up your first EEG laboratory?

EC: Ididn’t do much EEG work there because I hadn’t been at Baltimore very long before
the Korean War started. The army quickly ran out of medical officers in Korea, and they called
up the Navy medical officers and assigned them to the army to become battalion surgeons, which
was not a very pleasant prospect. At that time, Jake Feinsinger had a contract with the Army
Chemical Center to study effects of anticholinesterase nerve gases. That was supposed to be top
secret. I arrived at Edgewood, and Harold Himwich said, “Your work will be secret, but here’s
Life Magazine and if you read this article, you’ll figure out what we’re doing and where you fit
in.” When I finished my training at Fort Sam Houston, they began assigning people to different
army battalions at the front in Korea. When I went in for my assignment, there were red stamps
all over my papers. This army colonel said, “Well, Dr. Callaway, I see you’re cleared for top
secret.” I said, “Yes, sir.” He said, “And you know something about chemical warfare.” “Yes,
sir,” I said. For a bleak moment I could see myself as a chemical warfare officer in Korea. Then
the Colonel said, “Well, we’re sending you back to the Army Chemical Center.” So I spent much
of the Korean War at the Army Chemical Center, which was a rather unexpected benefit from
my interest in research.

TB:  So you worked with Himwich in Edgewood and not in Illinois?

EC: I worked with him when he was at Edgewood, before he went to Galesburg. Harold was
the director of research for the Army Chemical Center, and one of the more delightful human

beings that it has been my pleasure to know. He and Wilhelmina provided a sort of a constant
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enthusiastic spirit to our research group. While I was in the military, I noticed some very curious
things about the effects of nerve gas on attention. The first job I was given was to measure the
nervousness that nerve gas was supposed to produce. Charlie Shagass had developed a method
for measuring that, which involved the administering of loud sounds. How much one jumped,
seemed to be related to nervousness. So I replicated Charlie’s set-up and used his method on
people exposed to nerve gas and controls. And lo and behold, the people exposed to nerve gas
seemed much calmer and startled less than the controls.

TB:  Did you use any electrophysiological measure?

EC: We did electromyograms. We had the person try to hold their arms still, but in a
somewhat tense position. Then we blasted 95 db sounds in their ears. Subjects jumped less when
they had been exposed to nerve gas.

TB:  What did you do after the war ended?

EC:  Well, after the war, I went back to the University of Maryland and tried to follow up the
observations I had made in the army. At that time, I worked with Bob Grinnell. I didn’t get back
to EEG for a while because I had a career award in research. I think Danny Freedman, I and
another gentleman whose name I don’t remember, were the first to get those awards.

TB:  What were you studying in your research?

EC:  As I said before, I was following up the observations I made in the army, and I was also
trying to identify drugs that affected startle responses in people. We were looking at drugs like
amphetamine, atropine, and scopolamine.

TB  What did you find?

EC: We found that amphetamine did not make people startle more. Now, today, that would
not surprise anybody, but then, that’s what we were giving it for, to increase startle. In the
meantime, the University of California was building a new research wing at Langley Porter
Institute. This was just about the time, in the mid-1950s, when I went to the APA meeting, in San
Francisco, and first heard of chlorpromazine. My wife, being from Oklahoma, had always
wanted to move to California. I had no interest in California, myself, but being a good husband,
we went to the meeting. At my wife’s suggestion, I called Alex Simon and asked him about job
possibilities in California. Alex said, “We are building a new research wing. During the APA,
come out and I’ll take you around and show it to you. We’ve already offered John Lilly the job

of chief of research. You know John, don’t you?” I said, “Sure.” Alex said, “I’ll be showing John
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around and we’d love to have you come along.” So I went out to California. Alex showed me
around with John. They were building this beautiful, spanking new research wing, and they were
going to have four research positions. I said, “John, you’re so lucky.” He replied, “Yeah, isn’t it
wonderful?” We parted, and I went back home to Baltimore.

After a couple of days, the phone rang. It was Alex Simon, and he said, “Noch, can you take that
job I offered to John Lilly?” I said, “What happened?” He said, “Well, John ran off with the wife
of a psychoanalyst from Oakland, and he’s gone to the Caribbean to talk to dolphins.” I said,
“Well, let me come out and talk to you about it.” And, of course, my wife was jumping up and
down in the chair saying, “Yes, yes!” And so, that’s how I got to Langley Porter. My interest in
electronics had developed in the course of measuring electromyograms. At Edgewood, they gave
me an EEG machine and a Gray Walter analyzer. But it seemed that each time I got the analyzer
tuned, it was time to quit work, and I don’t think I ever got an experiment run with it. It was a
very dicey piece of instrumentation. When I got to California, Charlie Shagass was just
beginning to publish his stuff on evoked potentials. I had decided, at this point, that while brain
waves didn't seem to be windows on the mind, evoked potentials might be. And so, the Office of
Naval Research, the University of California, and the State of California all pitched in and got
me started on evoked potentials.

TB:  What was your first project with evoked potentials?

EC: The first project was a fairly simple one. When we first got the computers, just being able
to see evoked potentials was fascinating, and the early meetings in which we discussed evoked
potentials were very much like third grade show and tell sessions, where people say, “Look what
I’ve found,” and, “Oh, I’ve seen something like that before.” And nobody knew what any of
what we saw meant. But clearly, you could do all sorts of things to the stimulus or to the subject
and change the pattern of evoked potentials. And so I thought schizophrenics, if anything, are
more variable than normal subjects, so the differences between their evoked responses to
repeated tones should be greater than those of normal people. We did a lot of work on that and
published a number of papers on it. I collaborated with Manuel Donchin, whose fame rests in his
work on the P300 wave.

TB:  Are we still in the 1950s?

EC: We are now in the early 1960s.

TB:  After Worcester did you get any further training in EEG?
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EC: No. After my residency I had psychoanalytic training, and also took math at Johns
Hopkins through differential equations; two things that haven’t had much value in my work. But,
they were sure fun and interesting.

TB:  Were your activities restricted to research in your laboratory, or were you also involved
in clinical work?

EC: No, my activities were not restricted to lab research. I’ve always seen patients. |
somehow feel my identity as a psychiatrist depends on seeing patients, but I probably have never
spent more than half time seeing patients, and sometimes a lot less.

TB:  So, at Langley Porter you were seeing patients and doing research.

EC: Iwas also teaching.

TB:  What proportion of your time did you spend seeing patients?

EC: I suppose in those years when grants were easy to come by, I would see patients two
nights a week, and when grants got tighter, I would see more. Actually, as director of research, I
was not supposed to have clinical duties in the department of psychiatry, but was allowed to see
patients in the evening. So, I saw patients in the evening and did my work in the daytime.

TB:  But your responsibilities included teaching?

EC: Yes, and I was involved with both undergraduates and postgraduates. God knows how
research would get done in the United States without graduate students and post-docs. With med
students, I probably did mostly clinical teaching. The thing I particularly liked to teach was
interview techniques for medical students and residents. They seem to think that they’re born
with a natural ability to interview patients. But they have to be taught.

TB:  Where did your research support come from?

EC: From NIMH and the Office of Naval Research.

TB: Could you talk about some of the research projects you had been involved with at
Langley Porter?

EC:  One of the main themes that has gone through my work — and I am not so sure now that
it was a good theme — was that neurotransmitters would be linked to cognitive processes. I
thought there was some sense, some logic, in the way that acetylcholine seemed to modulate
memory, and some sense, some logic in the way that dopamine seemed to modulate attention. As
time passed, I got more and more fascinated with that theme and was trying to design tasks that

would pull apart acetylcholine and dopamine effects. I was also interested in designing tasks to
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detect the differences between the effects of drugs; for example, the effects of the
benzodiazepine clonazepam and the B-blocker propranolol. When I turned 65, NIH was getting
harder and harder to deal with, and the Office of Naval Research said they wanted to fund
younger people. They weren’t funding anybody over 65. So I moved to the VA, so I could get
VA funds for my research. And for a while that worked out pretty well.

TB:  Could we get back to your research with acetylcholine and dopamine?

EC: Well, at that time, I thought that different neurotransmitters were associated with
different kind of processes in the brain. I thought that there was a grand scheme of things that
caused different neurotransmitters to be associated with different cognitive operations. It was
only later that Crick, I think, wrote, “There is no grand scheme. God is simply a tinkerer.” If I
had read that 40 years earlier, I think I would have stuck to neuroendocrinology. But the EEG
was very seductive for ‘lumpers’ like me. I thought we were going to see something that
captured what’s going on in the mind. I hope the functional MRI people will do lot better than
we’ve done with EEGs. It’s been a fascinating field, but I don’t think it’s very fruitful.

TB:  You started to tell us before about your work with evoked potentials in schizophrenia.
Could you tell us more about what you did and what you found?

EC: In our early studies, we found that the P300 waves in schizophrenics were of lower
amplitude and more variable than in normal subjects. And those were fairly durable findings. We
worked with some pretty sophisticated signal detection methodology, but I don’t think we got it
to the point where it was of any practical use. One of my ex-UCSF colleagues, Alan Gevins, has
developed some very sophisticated methods of de-blurring the EEG, literally, making it an
electronic lens that looks through the intervening tissues, and combining EEG data with
behavioral data. That is very interesting. Don Jewett, who is the guy that discovered the far field
evoked potentials, is incidentally another of my ex-colleagues. He is also one of those who quit
academia to start their own companies. And Don has some stuff that looks very promising. But,
if I had to wipe out a field of knowledge and do the minimum damage to psychopharmacology,
I’m not sure that the EEG wouldn’t be my first choice. I remember when Joe Wortis was giving
Charlie Shagass’ obituary. He said, “Charlie did all the right things in doing research. He just
picked the wrong problems.” And I think that may be the case here. But some of it seems to be

puttering along. Not through me, but through people that were with me, as for example, the work
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in schizophrenia with Dave Freedman’s recovery response, and Dave Braff’s startle response. So
there still seem to be fruit on branches of the tree, but they are pretty sparse.

TB:  What would you consider your most important contribution?

EC: I suppose the students I’'ve worked with. They are probably individually each one worth
more than any contribution I made.

TB:  Could you mention a few of your students by name?

EC: I was just talking about Dave Braff. I also had Reese Jones. Then there were lots of other
people in the lab, such as Bob Freedman, David Servan-Schreiber, Kim Meador, and I don’t
know whether we should count Jack Mendelson. He was a medical student when I was a resident
at the University of Maryland and I supervised him. But I really hate to do this because I'm
going to forget to mention someone important. Oh yes, there was Monte Buchsbaum.

TB:  Oh, he was your student?

EC: Medical student. Thinking of Monte reminds me of an interesting story. We had what, in
those days, were considered outstanding computer facilities. I think we had a computer with
8000 bits of memory and punch-paper tape, really state of the art stuff. Monte was interested in
fluctuation in reaction time. Later, I think that was popularized as the Rabbit Effect. You make a
mistake and slow down, and you don’t immediately speed up again. It takes a while for the effect
of mistakes to wear off. I had been looking for relationships between human cycles, such as
diurnal cycles, cardiac cycles, breathing cycles, and variability in the EEG. So Monte learned
Fourier analysis in a flash, like Monte learns things, and he asked, “Can I borrow your number
for the Berkeley computer?” I said, “Sure,” thinking that no medical student is going to run up a
big bill on that mammoth Berkeley computer. But Monte disappeared for a week. It wasn’t like
him not to show up for work. Finally, he came in, and he had six New York phone book sized
batches of printout. He had looked at the sequence of reaction times a hundred different ways.
This reminds me that Adolph Pfefferbaum, Judy Ford, and Manny Donchin were also in my lab
at some time. They were certainly pioneers in the P300 field.

TB: You had been involved in research with the new psychotropic drugs from the very
beginning, starting with chlorpromazine. Would you like to talk about some of the drugs you
were involved with?

EC: I was doing some research with LSD. We thought that serotonergic agents like LSD were

involved in the pathogenesis of schizophrenia. So we did a study with LSD to see if benzyl
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antiserotonin would inhibit LSD psychosis. We did small studies in those days. We had three
nurse graduate students who volunteered to be subjects: one got LSD alone; one got LSD and
benzyl antiserotonin; and one got benzyl anti-serotonin alone. It was a double-blind study but we
thought that it was immediately apparent who got what. One girl started to have florid
hallucinations, one complained of headache, and the third didn’t notice anything. So we said,
“Well, the gal with the headache got the benzyl anti-serotonin; the gal with the florid
hallucinations got the LSD; and the gal with nothing is the one who has had her psychosis
blocked by the benzyl antiserotonin.” Wonderful! I had someone stay with each one of them all
night.

But the girl that didn’t have any symptoms said to her monitor, “Look, I'm just very tired and I
don’t want you sitting around. Would you go and leave me?” And the lady, against all my
instructions, left. That evening, I got a call at home from the head nurse. “You’ve driven one of
my nurses crazy. She’s sitting in front of the television set talking to it.” I said, “Oh, shit. I’ll get
in the car and come in.” I broke the blind, of course. The one that had the benzyl antiserotonin
alone was the one that had the florid hallucinations in the lab; the one who had the headache had
been given LSD; and the one hallucinating in front of the TV had LSD and benzyl antiserotonin.
So, benzyl antiserotonin didn’t do anything for LSD psychosis, but the power of the placebo
effect was incredible.

I still hope that somebody will find there is some logic to psychopharmacology in terms of
neurotransmitters. As a clinician, I have become less and less hopeful. Every so often, I see a
patient who has failed on three SSRIs, abysmally, and when I put him on a fourth he gets well
beautifully. If all four drugs have similar neurotransmitter effects, that doesn’t make much sense.
In fact, I’m still convinced when I see a serious obsessive patient who gets well on an SSRI that
the old psychoanalytic theories of obsession made much more sense than the fact that they
respond to a drug. You know, you could make such wonderful analytic interpretations about the
content of the obsession.

TB: It looks like you are not very much impressed with SSRI antidepressants.

EC:  Oh, I’'m very impressed with them. But I’'m not impressed with the theories.

TB: Do you remember your first publication?

EC: I think the very first thing I published was on cortisol output in the course of electric

shock treatment.
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TB: That was work done in Massachusetts?

EC: In Worcester.

TB:  Where was it published?

EC: Ithink it was published in the Journal of Nervous and Mental Disease, which was a good
journal in those days. Then I had a series of papers on schizophrenia with Monte Buchsbaum,
Manny Donchin, Reese Jones, and Dave Braff. Toward the end of my research career, I got very
interested in parallel distributed processing and neural network modeling, and I still think that
something is going to come of that. One of the last papers I wrote was on neural network
modeling to explain amphetamine effects. But then, I think that the more recent work that
Jonathon Cohen has done in the same area of research is much better and probably makes what I
did quite obsolete.

TB: But it was your work that opened up the field of neural network modeling. Could you talk
about your contributions in that area?

EC: Well, I don’t want to take any credit for developing it at all. The credit should go to
David Servan-Schreiber, who came to work in my laboratory.The idea I had was that each
neurotransmitter has some unique global effect on cognitive processing. I was hoping one could
design a network that would model changes in human behavior, produced by changes in a
particular neurotransmitter, with changes in a particular parameter in the network. The neural
networks are fairly simple arrangements of hypothetical modules placed in layers which interact
with each other by either inhibition or excitation. You can take a very, very simple arrangement
and model some amazing things, as Jonathon yesterday presented in his Stroop model, which I
think has three layers and four neurons in each layer. It’s very simple. Jonathon is not talking
about norepinephrine, serotonin, and other neurotransmitters. He’s now talking about brain
structures. And his notion that the frontal cingulate gyrus is a feedback loop that is responding to
conflict makes a lot of sense to me. As for which neurotransmitters are operating in the frontal
cortex, there are GABA, glutamic acid, norepinephrine, serotonin, and probably some others we
don’t even know yet. So, I think that looking for anatomical analogies to neural nets is going to
be much more promising than looking at neurotransmitters. If I wasn’t retired, I would get
involved with people doing fMRI and neural net modeling to try and relate structures to

functions.
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TB: You are retired, but aren’t you still involved in developing new drugs with a drug
company?

EC:  Are you referring to memantine?

TB:  Yes. Could you elaborate on that?

EC: The drug company is called Neurobiological Technologies. Currently memantine is
available in Europe. We are doing some work in neuropathic pain with it, and we shall soon
break the double blind to see what happened. We have “very promising results” with it in
Alzheimer’s disease, and the company is making a big splash about that at the Alzheimer
meeting in Stockholm. So that’s been a lot of fun. We started out with Nancy Lee and Horace
Loh to work on dynorphin, but that has fallen by the wayside. I had a theory that turned out not
to work. I thought that if you combined physostigmine and scopolamine you’d have sort of an
imitation of nicotine effect that would help people stop smoking. But it did not work either. And
every failed drug trial is aboutl10 million dollars down the tubes. But we may make it. We still
have some work going on with the corticotropin-releasing hormone that seems to combat edema
in a very curious way. It reduces peritumoral edema, it reduces post-surgical edema, and we’re
now looking at what else it does.

But my favorite hobby now is treating patients for the Family Service League, where I don’t get
paid, and so I don’t have to worry about managed care. Most of my patients are on welfare, so if
I want to try a new drug, all I have to do is deal with the pharmacist who oversees the program.
He and I now have a cordial relationship, and I can almost get anything for my patients. So, it’s
fun.

TB:  When did you first get involved in new drug development?

EC: I suppose when I was at Worcester. We did a study there giving methamphetamine to
schizophrenics. There was a controversy whether methamphetamine would make them worse or
better. And we found that it activated them, but it didn’t necessarily make them sicker. They
were just more active. Then, as I mentioned before, I was interested in benzyl antiserotonin. And
later on, I became very interested in what might be called nootropics. I was also working with
MDMA before it became illegal, primarily to open people up for psychotherapy. It was an
incredible agent.

TB: Do you think that MDMA is particularly suitable for opening up people for
psychotherapy?



153

EC: Yes, and also some other amphetamine analogues.

TB:  Are you still interested in psychotherapy?

EC: I guess what I'm interested in is the mind, and how you study it, regardless whether
listening to a patient, or giving a drug, or looking at an evoked potential. One of my teachers
once said that a lot of people are not interested in psychology and psychiatry because they are
naturally intuitive and they know what is going on in people’s minds. And there are others of us
who are essentially psychologically tone-deaf, and we have to work to understand it. So for us, it
isn’t intuitively obvious what’s going on. We are puzzled why it happens in one way and not in
another. And I’'m one of those people who are constantly puzzled by what is going on in
somebody else’s mind.

TB:  And you would use any means to understand it.

EC: Yes.

TB:  From all the different means you have tried which one would you trust the most?

EC: I think that what we are seeing now is a convergence of different methods, a combination
of cognitive testing, drugs, fMRI, evoked potentials and others, and I feel kind of sorry for the
new generation. They will need to be physicists, mathematicians, psychologists, and
pharmacologists all at the same time. We used to talk about interdisciplinary research, and the
idea that there is some underlying general principle that brings all these disciplines together. We
thought that by getting the mathematician, the physicist, the physiologist, and the psychoanalyst
in the same room together, they would find the secret. One of the wonderful little phrases that
came out of these brainstorming sessions was Karl Pribram’s. He said, “Emotion is the ablative
of motion. If you hit somebody, you don’t experience the anger quite as much as if you sit still.”
But modern research is big business. Just look at the slides people present now. They say, “This
is the team that worked with us,” and there are four columns of names.

TB:  What was actually your last publication?

EC: My last paper was published in the California Fly Fisher and was entitled “Two
psychiatrists look at their obsession.” I don’t think it’s going to be picked up by Medline. The
last one before that was on the effect of cotinine, which is a metabolite of nicotine, on behavior.
TB:  When was it published?

EC:  About one and a half years ago.
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TB:  What are you doing these days? You have your clinical practice, and it seems that you are
advising Neurobiological Technologies.

EC:  AndI do fly-fishing.

TB:  And fly-fishing? When did you become a member of ACNP?

EC: Idon’t think I was there at the very first meeting, but I think I was at the second one.

TB:  So you became a member soon after it was founded, in the early 1960s?

EC: Yes.

TB:  Were you ever an officer?

EC: Iwas on the Council.

TB: So you had been a councilor. Have you been actively involved with any other
professional organization?

EC:  Yes, I was involved with the Society of Biological Psychiatry. I was president of that
organization, at one point.

TB:  So you were active in the Society of Biological Psychiatry.

EC:  Yes. Joe Wortis was one of my favorite human beings. I was also president of the Society
for Psychophysiological Research.

TB:  Would it be correct to say that your primary area of research was psychophysiology?

EC: Yes.

TB:  And you have been interested all through your career in new psychotropic drugs?

EC:  Well, I’'m trying to keep up with the new drugs for my small practice. As a matter of fact,
a lot of people don’t know that there is a listserv on the World Wide Web which is run by Ivan
Goldberg, in New York. There, one can find information that is usually not reported elsewhere.
They describe difficult cases and their responses to drugs.

TB:  So, you think that we are missing some important clinical feedback.

EC:  Yes. There is a lot of what we could learn from uncontrolled research.

TB:  You have been involved with psychopharmacology for almost 50 years. Do you think we
have made major advances since the 1950s?

EC:  Well, I have been interested, lately, more in history than before. I guess the older you get,
the more interesting history becomes. During the past 50 years, the other major event in
psychiatry besides the introduction of psychotropic drugs was the community mental health

movement. There are some interesting books on that. Madness in theStreets is one of them. It
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raises the issue that de-institutionalization started well before the introduction of the new
psychotropic drugs. In fact, I remember that already at the time I left Worcester, there were
teams looking for patients to discharge. The idea that patients can be kept out of hospitals and
treated at home is not new. But with the anti-psychiatry people, it has led to the denial of mental
illness with detrimental consequences, because if there is no mental illness, there is no need to
put up money to take care of psychiatric patients. So the state hospitals were closed or drastically
reduced in size. And now in the United States — I don’t know what Canada is like — but the state
hospitals are being reopened as forensic institutes, because the only way that some people can
get treated, if they are seriously ill, is to commit a felony. Unfortunately, long-term results of
involuntary treatments aren't so good.

TB: In your evaluation, what was the contribution of new psychotropic drugs?

EC: Well, we don’t see those chronic depressed patients and totally beat out obsessive-
compulsives we used to see in the state hospitals. I think the big problem in depression is how to
get primary care physicians to recognize anxiety and depressive disorders. Those disorders now
are treatable; the problem is how to get physicians to recognize them. The other day, I saw a
friend, whose doctor had just said, “Well, you’re 75 years old. Everybody is depressed when
they’re 75 years old.” This is the opinion of a 45-year-old physician. Now, how do you educate
these people?

TB: So, we have made progress insofar as we don’t see those chronic depressive and
obsessive-compulsive patients. On this note we should conclude this interview with Dr. Enoch
Callaway. Thank you very much for sharing this information with us.

EC:  Well, thank you. You are a very gentle interviewer.

TB:  Thank you.
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7. WILLIAM T.CARPENTER, Jr.

TB: This is an interview with Dr. William Carpenter” for the Archives of the American
College of Neuropsychopharmacology. I am Thomas Ban. We are at the Annual Meeting of the
College in San Juan, Puerto Rico. It is December 10, 2002. Let’s start from the very beginning;
where and when were you born? Tell us something about your education, early interests, and
activities.

WC: 1 was born September 15, 1936, in Jacksonville, Florida. Before long, my family moved
back to North Carolina, where both my parents came from. I grew up in a small town in western
North Carolina called Rutherfordton. I went through the public school system and then to
college. I selected one of the colleges that offered to pay scholarships for football and basketball.
I enjoyed sports as a nice way to work my way through college. I went through the Wake Forest
University Medical School and interned at the North Carolina Baptist Hospital in Medicine. I
trained in Psychiatry at the University of Rochester. John Romano was in his heyday and it was a
fantastic place to learn how to be a physician-psychiatrist. I finished training, in 1966, and went
to the intramural program at NIH. Biff Bunney had started a Depression Unit and I worked with
a very exciting group of people for the next two years on that Unit, and then stayed on in the
NIMH Intramural Research Program (IRP), working with the World Health Organization
International Pilot Study of Schizophrenia.

TB: How did you get into psychiatry?

WC: I went into psychiatry and medicine because I took aptitude testing and the psychologist
looked at my histogram and told me “you have no talent in music”, which is true, but I don’t
know how he knew that. He then said, “It means you want to go into medicine and specialize in
psychiatry”. You can’t get that information from tests, but that is what he told me. So, that’s
how I decided to go into psychiatry.

TB: Isee.

WC: So, I went to college knowing I was going to be a psychiatrist. It was almost the same

when I went from Rochester to NIMH. I knew I wanted to get into academic medicine and need

*William T. Carpenter, Jr. was born in Jacksonville, Florida in 1936. He graduated from Wake Forest School of
Medicine and completed his residency training in psychiatry at the University of Rochester. Subsequently, he
worked in the Intramural Program of the NIMH before moving to the Department of Psychiatry at the University of
Maryland. He was interviewed in San Juan, Puerto Rico on December 10, 2002.
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to do some research, first. That was no doubt Romano’s influence. One wished to be something
that Romano would approve of and it seemed like the way to do that was to go get your feet wet
in research and do some publishing. I published one paper from work I did in Rochester, but that
was just a case study.

TB:  When was it published?

WC: It was probably published in 1967.

TB:  What was the paper on?

WC: There was an old gentleman I saw in the emergency room who had become psychotic and
ended up in a nursing facility. He had incipient dementia but was well adjusted at home. He
went for an eye exam and became psychotic. So I looked into what drug they put in his eye and
found there had been old reports of people having a psychotic reaction if a concentrated solution
of that substance was used. There were no reports of psychosis with the dilute solution he
received. So, I wrote it up as a first case of psychosis at the approved concentration.

TB:  What was the drug?

WC: I don’t remember. It was used to dilate the pupil. The reason he didn’t recover was that
his adjustment to dementia was so frail he wasn’t able to go back to living independently. I sent
the paper to the Archives of Ophthalmology and they accepted it.

TB:  Could you tell us more about Romano? It seems he had a great impact on your career.
WC: Romano was a towering intellectual figure in psychiatry. He took a great interest in his
residents, met with all of us regularly. We each had a chance to bond with him and model after
him. He was very particular about our training, our program and the people in it. George Engel
was the other major influence in Rochester at that time. He espoused the biopsychosocial model.
But, with Romano, it was a relationship that I was able to keep up over the years and in his later
years, saw a lot of him. He was a very influential person, and more than anything, he was a
critical thinker, open to all things in psychiatry, as long as you thought critically about them. So,
it was truly a broad education, very patient centered. Rochester did not have much strength in
research at that time, although Bob Ader was there, launching the field of psycho-immunology.
George Engel’s group looked at developmental issues. There was a strong interest in certain
psychological issues in terms of vulnerability to different diseases.

TB:  So, this was your background before you went to NIH?

WC:  Yes.
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TB:  So you arrived to NIH and started in the Intramural Research Program.

WC: I started off in a fairly large office occupied by Dave Anderson, Fred Goodwin, John
Davis, and Dennis Murphy, and David Janowsky came the next year. That was the group
working together on that unit. William Bunney was head of the program and Jim Maas head of
the section. Jim moved to Chicago a few months later. Lyman Wynne headed the Adult
Psychiatry Branch. I went originally for two years but I wanted to stay on and shifted over to
work on schizophrenia in a project with the World Health Organization. I worked in that with
Lyman Wynne, John Strauss, and John Bartko.

TB:  Before you moved to work on schizophrenia, you said you worked with Biff Bunney.
WC: 1 spent two years on Bunney’s Depression Unit. I had asked to work with Biff Bunney,
because George Engel was very impressed with the work Biff was doing. Lyman Wynne had
given a talk in Rochester and I had asked to be in Biff Bunney’s group.

TB:  What did you do?

WC: Well, there were two main lines of work Biff was interested in that Dennis Murphy, who
arrived at the same time, and I should be doing. One was on lithium and electrolytes. This was
before lithium was on the US market. The other one was on the hypothalamic-pituitary-
adrenocortical axis. Biff assigned Dennis to lithium and electrolytes and off they went. I was
asked to run the clinical unit and work on the hypothalamic-adrenocortical axis. This was a nice
choice for me. I enjoyed the clinical unit; I wasn’t really prepared to be a researcher. Jan Fawcett
preceded me in working with Biff, and Jan and Biff had written a blueprint for working up the
HPA system in depression. With the blueprint in hand it was not difficult to figure out a series of
studies. Other studies involved suppressing the HPA axis with dexamethasone. We had negative
results on the hypothesis that depression was associated with failed dexamethasone suppression
of adrenocortical cortical release. When I presented the data, Barney Carroll was in the audience
and pointed out we dosed at midnight instead of at eleven PM. He was right; this probably
explained our negative result. We looked at the circadian rhythm of cortisol and I found some
alterations in the daily rhythm. We found a burst of increased cortisol levels around REM sleep,
but the lab values were difficult to believe, and we did not report this finding. It was right about
that time that Ed Sachar reported the episodic bursts in cortisol release. I’m almost sure we were
actually seeing those episodic bursts. We also did metabolic clearance rates. This was an

interesting series of studies, but we were not able to confirm an abnormality in the HPA axis in
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manic or depressive disease, except the alterations in circadian rhythm. I think we did not do the
dexamethasone suppression test correctly. The main impression these studies made on me was
they could not address causation. Almost any alteration in this stress sensitive HPA axis could be
secondary to depression rather than a causal pathway. It didn’t suit me to continue in these
projects. I don’t know why, but my interest was more in schizophrenia. So I talked to Lyman
Wynne to see if there were any other positions in the Branch. I had actually asked Lyman about
working with him on his family studies and extend it into depression to see whether there was
evidence of thought disorder and communication deviance in families of people who were
vulnerable to depression with psychosis. I remember Lyman saying, “Well, sure, that would be
real interesting. We can do that in the context of the International Pilot Study of Schizophrenia
(IPSS)”. Of course, we never did. My assignment was to work with John Strauss. Lyman asked
John to head up our group. That was in 1968, and it turned out to be a remarkable experience.
TB:  Could you tell us something about the IPSS?

WC: In 1968, it seemed everybody in the world knew how to diagnose schizophrenia except
American psychiatrists. The comparison of US and UK had made clear that in the United States
there was over diagnosis of schizophrenia. The difference may have been overestimated since the
US sample was from the New York City area. Paul Hoch’s influence with concepts such as latent
schizophrenia and pseudoneurotic schizophrenia were in vogue. Diagnostic patterns were
different as you moved south and west, but European psychiatrists had a lot more interest in
specific approaches to diagnosis. The IPSS was set up using John Wing’s Present State
Examination (PSE), based on identifying nuclear schizophrenia, using Schneiderian first rank
symptoms. So, I’'m a young person working on this study. John Strauss is two or three years
older so you’ve got these two young Americans and Lyman shepherding us. We learned how to
do a systematic interview, but John and I thought schizophrenia too complex to be characterized
by symptoms. We did not understand the postdictive and predictive power attributed to the
nuclear schizophrenia construct; or how special diagnostic symptoms achieved a classification
with such robust reduction in heterogeneity. We argued, no doubt inadequately, for the inclusion
of developmental, social, and other behavioral assessments. We were not persuasive enough with
our international collaborators. There was little interest, no time for added measures, and they
didn’t see any need. If you knew how to diagnose nuclear schizophrenia they insisted, you

picked up the background pattern that predicted the future course. So, we quickly put together a
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prognostic scale based on work by Norm Garmezy, Joe Stephens, and George Valliant. These
prognostic data were only collected in the US cohort. The IPSS plan was to do two year and five-
year follow-up studies, but eventually, Ann Pulver and I did an eleven-year follow-up on the US
cohort. We argued that in assessing outcome, you need to assess occupation, social outcome, and
things other than psychotic symptoms we thought were important. And again, the investigators
from other countries believed mapping symptom course with the present state examination was
sufficient. That was an era when, in clinical trials, the only things measured had to do with the
psychosis. You might measure a time to discharge or a time to readmission in a maintenance
study, or just measure symptoms. The whole concept was that if you measure the psychosis
you’re pretty much capturing the disease. So, for studying the US cohort, we developed the
Strauss-Carpenter Level of Functioning Scale to assess a variety of functional outcomes in
addition to the measures included in the original protocol. Schizophrenia is not good for
anybody, but it’s not a uniform, or a progressive deterioration in most patients. With the
developmental data, the symptom data, and the outcome data we collected, we identified three
domains of psychopathology in people who have a diagnosis of schizophrenia. Each of these
different domains had its own history and its own future. The past predicted the future within
each domain, but told almost nothing about the other domains. Even the best measures of
psychosis told us nil about the social or occupational course of the disease. If you want to know
whether a person is likely to be employed in the future, you get their past work record. You don’t
measure psychosis in order to predict function. Based on our observations, we proposed that
within the schizophrenia syndrome, individuals have different combinations of pathology. Those
different domains are relatively independent from each other. We don’t understand why they are
co-occurring, but it may be that they have a different etiology and pathophysiology. We also
observed that almost all schizophrenia patients had reality distortion such as hallucinations and
delusions but not all patients had dissociative thought disorder. You could meet criteria for
nuclear schizophrenia without having thought disorder. Some patients had negative symptoms
and others did not. We focused on negative symptoms by identifying six pathologic features
first, then reducing the six features to a three component model comprised of positive psychotic
symptoms, negative symptoms and pathology observed in the interpersonal context. We treated
these three domains of psychopathology as independent. We were quickly learning a lot about

Schneiderian first rank symptoms, extensively used in Europe and the rest of the world in
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diagnosing schizophrenia, and about Langfeldt’s system, in which true schizophrenia and
schizophreniform reaction were separated, seemingly validated by poor outcome in the former
and good outcome in the latter. We were able to test these systems, at the time when DSM III
was being formulated.Influenced by Washington University, DSM III has placed heavy emphasis
on reality distortion symptoms and ego boundary disturbances, emphasized by Schneider and
Langfeldt.

TB:  Could you tell us about Schneider’s “first rank symptoms™?

WC: Schneider posited that certain psychotic symptoms, referred to as “first rank symptoms”
were pathognomic of schizophrenia if they occurred with a clear sensorium. Helm Sterlin
described that Schneider, when interviewing, asked the patient about these first rank symptoms.
He would say, “Are you hearing your own thoughts aloud?” Or, “Are voices talking about you in
the third person?” In our work, in the context of the nine-nation study, we found that first rank
symptoms occurred in other disorders, as well. Our findings challenged the dominant single
disease paradigm, and introduced a new conceptual approach to schizophrenia pathology.

TB: Would you like to say something about the Flexible System Criteria you developed for
diagnosing schizophrenia?

WC: We derived, empirically, the most robust system, the Flexible System, for distinguishing
between nuclear schizophrenia and broad-based schizophrenia by analyzing the data from our
US Center, then from all nine participating countries, to determine the most discriminating
symptoms. John Strauss, John Bartko, and I did a discriminate function analysis in half the
patients and derived the most discriminating symptoms among cases with psychotic features, and
then tested the derived system in the second half of the cohort. The results were basically the
same and we reported our findings, the Flexible System Citeria (FSC), in Science. Seymour Kety
referred to the FSC as the first empirically derived and validated diagnostic system for
schizophrenia. Our findings are once again disproving the nuclear schizophrenia hypothesis.
Three of the most discriminating symptoms were poor rapport, poor insight, and restricted affect.
We argued for their inclusion in DSM-III, but the response was that DSM-III was being based on
evidence. Much of the evidence was a belief that the Schneiderian approach defined
Kraepelinian schizophrenia, which we had disproved in our follow-up studies. The DSM-III

approach seemed destined to enshrine first rank symptoms as the way to diagnose schizophrenia,
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and by doing that, it transformed schizophrenia into a reality distortion syndrome. DSM-IV-R
has attempted to correct this with negative symptoms included in the diagnostic criteria.

TB:  What would you say we learned from your studies?

WC: Our studies led to an appreciation there are different components of schizophrenia that
run different courses, that prognosis is not based on the ascertainment of special psychotic
symptoms, and that reality distortion symptoms, even special forms of it, are common in
psychosis and not of much prognostic significance. These data, and the conceptual framework
that evolved from them, have profound implications for clinical trials and the assessment of
therapeutic efficacy. It has been slow coming, but there is now general recognition that
antipsychotic drugs are not anti-schizophrenic. They have efficacy for psychosis, the reality
distortion and disorganization domains, but not for negative symptoms and cognition
impairments.

TB:  What are the implications of your findings?

WC: If you look in the literature, even today, virtually every post-mortem, neuroimaging,
treatment, or genetic study is designed as though schizophrenia is a single disease. At the
Maryland Psychiatric Research Center, a group of us have divided schizophrenia according to
the presence or absence of primary negative symptoms, referring to the two groups as deficit
schizophrenia and non-deficit schizophrenia, and we got remarkably robust differences between
the two groups with functional and structural neuroimaging. Kraepelin classified dementia
praecox as a single disease, despite observing “two groups of maladies”; and Eugen Bleuler
established the single disease paradigm with his concept of the dissociative pathology being
fundamental to all cases. The field has been slow to break with this dominant paradigm, but we
see increasing interest in the domains of pathology paradigm. For example, the current interest in
treatment of negative symptoms and cognition impairments as two separate components of the
illness.

TB:  Could you say something about the people involved in the IPSS?

WC: Mort Kramer at NIMH was a terrific influence in the field of schizophrenia from an
epidemiologic and public health vantage. He had been involved in the US-UK study which
suggested that schizophrenia was similar in New York and London, but diagnostic practice was
quite different. The findings prompted the World Health Organization and NIMH to determine if

schizophrenia was similar or distinctive in various cultures and John Cooper was the PI of that
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study. Mort Kramer and Marty Katz were important on the NIHM side, and Lyman Wynne was
asked to advise and organize the US site. Dr. Lin from Taiwan was then at the World Health
Organization, and was initially PI of the IPSS. Norman Sartorius succeeded him as PI. The nine
centers were; London, Aarhus, Moscow, Cali, Agra, Ibadan, Prague; Taipei, and the US Center
at NIMH. John Wing, author of the Present State Exam, was important in initiating and
conducting the study.

TB:  When did you leave the NIMH intramural research program?

WC: 1 was in the intramural program for nine years, leaving in 1975. We had a series of
studies with several collaborators, and were beginning to address the heterogeneity problem of
schizophrenia at the level of biology, psychophysiology, and clinical phenomena. When Lyman
Wynne had left to take the Chair in psychiatry at the University of Rochester, Biff Bunney had
come back to head the Adult Psychiatry Branch.

TB:  Where did you go?

WC: I went to Einstein, in the summer of 1975, and came back to Maryland in the winter of
1977. 1 did not accomplish much in research during the brief New York time, but did begin to
address the confound between primary and secondary negative symptoms.

TB: Primary and secondary negative symptoms?

WC: That concept we published, in 1974. We reduced symptom pathology to three
components; positive psychotic symptoms including reality distortion and disorganization of
thought; negative symptoms described in Jacksonian terms; and pathology that was best seen in a
social context, such as poor rapport. This new paradigm was based on the semi-independence of
these components within individuals and within domain consistency between developmental
history, episode presentation, and future course. Then, in 1982, two papers came out that were
very influential. Andreasen had done an analysis with two very important observations, one
wrong and one right. She and Olson found that hallucinations and delusions segregated together,
and were separate from disorganization, forming two separate pathologic domains. This
observation is correct and has been replicated many times. But, Andreasen and Olson also found
an inverse relationship between negative and positive symptoms, and proposed these as two
subtypes. This was a mistake, because this inverse relationship between negative and positive
symptoms has not been observed in most studies. Classifying on the basis of positive and

negative symptoms is too state dependent. For example, on admission with florid psychosis, a
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patient would be classified as positive schizophrenia and at follow-up, with psychosis reduced
and negative symptoms more apparent, the same patient would be reclassified as mixed or
negative. Tim Crow proposed Type I and Type II schizophrenia as two diseases, in 1982. This
was also very influential; the two types were distinguished by the presence or absence of primary
negative symptoms. This approach was similar to our proposal. Crow also hypothesized certain
treatment response and pathophysiologic differences between the two types, but that has not been
validated. According to his hypothesis, Type I schizophrenia was associated with dopamine
pathophysiology and response to antipsychotic drugs, whereas Type Il was based on structural
pathology and was not responsive to antipsychotic drugs. Empirical studies have reported more
evidence for reduced volume of structure in the hippocampus in Type I schizophrenia than in
schizophrenia with primary negative symptoms. Our approach to it would be to say that the
positive psychotic symptoms occur in both, and in both conditions, they are responsive to
antipsychotic drugs. The really unfortunate aspect of the negative symptom story is that the field
has made a complete mess of the concept by non-valid ascertainment procedures. A person with
schizophrenia may have negative symptoms, such as restricted affect, alogia, anhedonia, and low
motivation and social drive for many reasons. If they are a direct result of the schizophrenic
pathology, these are considered primary. But a patient may be socially withdrawn if paranoid, or
if enthralled with reality distortion symptoms. Restricted affect might be the result of drug-
induced akinesia. Anhedonia may be a result of depression or demoralization. The rating scales
commonly used in psychopathology studies or to measure change in clinical trials do not
distinguish negative symptoms based on cause. Anhedonia was an important pathologic feature
of schizophrenia as put forward by Rado and by Meehl. But the construct involved a diminished
capacity for reinforcement, reward, and experience of pleasure. It was not a temporary loss of
ability. Normal humans in grief have a reduced ability to experience pleasure, but not a trait loss
of capacity. On rating scales, depressive anhedonia would not be differentiated from
schizophrenic anhedonia. This failure to differentiate primary from secondary negative
symptoms has resulted in today’s debate as to whether antipsychotic drugs have efficacy for
negative symptoms. If you get a group of depressed paranoid patients on high doses of Haldol
(haloperidol) then you have depressive anhedonia, akinesia, psychotic withdrawal, and paranoid
guardedness resulting in high negative symptom ratings. If you treat the psychosis effectively,

especially with a drug that does not induce dysphoria or akinesia, the negative symptom ratings
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will be substantially reduced. This is the case whether or not the person actually has any primary
negative symptoms. So, with all the first generation antipsychotic drugs, the negative symptom
ratings would suggest we’ve got a good treatment for negative symptoms just like we do for
psychosis. And with second generation drugs being less likely to cause secondary negative
symptoms, they sometimes appear to have superior “efficacy” for negative symptoms. But this
is a pseudo-specificity problem that the FDA is keenly aware of, with the result that no superior
efficacy claim has been granted for negative symptoms. So, we worked out a method for
distinguishing primary from secondary negative symptoms. Some argue that researchers cannot
determine whether negative symptoms are primary or secondary. The answer to that is, if a
patient comes in with a flat emotionless face, you need to figure out if he’s got Parkinson’s
disease, if he has drug induced akinesia, or if it is depressive anhedonia, because we have
differential treatments for these conditions. Brian Kirkpatrick led the work in preparing a
schedule for the detection of the deficit syndrome. We did a series of studies that relate to the
validity of splitting schizophrenia, according to presence or absence of primary negative
symptoms. The question is whether you would get differences between the two groups. Should I
go into that?

TB:  Yes, please.

WC: At the Maryland Psychiatric Research Center, we found that we could reliably divide
schizophrenia into deficit and non-deficit groups. Doing so, resulted in interesting clinical
differences. For example, the non-deficit group was more likely to be involved in substance
abuse, more likely to experience depression, and more likely to be suicidal. Brian Kirkpatrick,
who has done a lot of work on this, observed that while the two groups were similar in having
delusions, the group with primary negative symptoms was less likely to have a social content to
the delusions. Bob Buchanan did a series of neuropsychological studies, which suggested these
two forms of schizophrenia may have different etiologic pathways. The deficit patients with
restricted affect are less likely to experience distress. Another important step involved glucose
PET imaging. Carol Tamminga used this technique to identify the involvement of anterior
cingulate anatomy in the psychosis domain. We, then, separated patients into deficit and non-
deficit schizophrenia. Most regions of interest did not distinguish schizophrenia subjects from
normal controls, but the anterior cingulate differences were present in both schizophrenia

subgroups. However, the remarkable finding was the robust reduction in resting glucose
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metabolism in inferior parietal and prefrontal cortical areas in the deficit subgroup. Non-deficit
schizophrenia was similar to normal control values in these regions. This was a categorical, not a
quantitative difference, and did not appear related to severity. More recently, Adrienne Lahti and
Henry Holcomb, as well as Carol Tamminga and I, have been able to repeat these studies using
Oxygen 15 in the presence of a discrimination task; and it looks like deficit and non-deficit
schizophrenics use their brain differently in accomplishing the same task. The difference is seen
in the involvement of inferior parietal and prefrontal cortical areas. A number of other neural
integration measures also separated deficit from non-deficit schizophrenia. With this evidence,
and support for several aspects from other investigators, we made the provocative claim to have
met the hundred year old challenge to determine whether schizophrenia is a syndrome
comprising more than one disease. In any case, we summarized the evidence supporting the
hypothesis that deficit schizophrenia is a separate disease, in the Archives of General Psychiatry.
We are involved in determining if this subgroup is distinguished using post-mortem gene
expression data. It is clear that the domains of pathology are critical at the treatment level. This
is especially important in drug discovery, because fifty years of creating antipsychotic drugs has
not resulted in drugs with therapeutic efficacy for impaired cognition or primary negative
symptoms. Even with clozapine, all studies that have separated primary negative symptoms
have failed to document efficacy. In cognition, beneficial effects may be more apparent than real.
TB:  So, you are saying that clozapine is not superior on primary negative symptoms?

WC: Not on primary negative symptoms. The drug may show superior antipsychotic effects,
but the negative pathology is not treated. To put it bluntly, fifty years of antipsychotic drug
development has not resulted in efficacious treatment for the aspects of schizophrenia that
account for poor functional outcomes. Our domain of pathology paradigm predicts that across
domains, efficacy is unlikely, but drug development has been dominated by the single disease
paradigm with psychosis the focus of drug development. From the domain vantage, it seems
evident that a different developmental model is needed for discovery within each domain. It is
good to have drugs with a more favourable effect on negative symptom ratings. But this is quite
different than having efficacy for what Kraepelin described as the avolitional component of the
illness, and what we refer to as primary negative symptoms. And, I would use a parallel
argument with cognitive impairments in schizophrenia. Cognition advantages of second

generation antipsychotic drugs are importantly dependent on excessive dosing with haloperidol
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in the comparator group and/or commercial sponsorship of the study. We need new models for
developing novel treatments! I could be wrong, of course. But if I'm wrong, I’'m only slightly
wrong. No one thinks there is a robust difference between old and new drugs. So, from the
standpoint of drug development, it really calls for new ways to discover molecular targets for
drug development to benefit cognition and primary negative symptoms. The psychosocial
treatments, incidentally, and this is not our work, have been proven efficacious in schizophrenia.
It seemed to work at the level of psychotic symptom reduction and prevention of relapse, in the
same areas that are best affected by antipsychotic drugs. Psychosocial treatments are not
documented as efficacious for cognition or the primary negative components of the illness.
Hogarty has the most promising and comprehensive approach in this regard.

TB:  What would you suggest?

WC: We do need new approaches. First, take the domains model seriously and determine
domains of interest for drug discovery. Each domain lends itself to developing partial animal
models. Etiologic information can also be used to create animal models and determine what
domains are manifest. Greg Elmer, Jim Koenig, and Michael Vogel are doing this at the
Maryland Psychiatric Research Center. Jim has used the mid-trimester insult epidemiologic data
to create a model in the rat. Relevance to schizophrenia is validated with a number of behavioral,
physiologic, and genetic variables. Second, reduce the heterogeneity of schizophrenia in genetic,
neuroimaging, and post-mortem studies with the domains approach, or with the application of
genotype data. This can increase the robustness of any hypothesis testing. If there are several
pathophysiologic pathways in the schizophrenia syndrome, we can expect neuropathologic
findings to relate to some, and not to all, cases. We have been encouraged in this approach by
increasing the robustness of neuroimaging findings, and by identifying subgroups with gene
expression data. Third, reduce the heterogeneity of genetic studies by linking each involved
genotype with a phenotype. Any drug developed, based on genotype information, can best
receive proof of concept testing in the involved phenotype. Testing in a schizophrenia cohort
with mixed phenotypic make-up, risks type II errors. Fourth, many elements of cognition are
impaired in schizophrenia. These elements are dissociable and are good leads for animal model
development.

TB:  What is your current research?
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WC: Atpresent I am PI on a four center, NIMH funded clinical trial, with Bob Buchanan, Dan
Javitt, Steve Marder, and Nina Schooler. We are testing negative symptom efficacy hypotheses
and cognition efficacy hypotheses for an agonist and a partial agonist at the glycine site on the
NMDA receptor complex. I am involved with programs establishing design and assessment
procedures for testing cognition and selecting suitable candidate drugs for testing.

TB:  Could you tell us something about the Maryland Psychiatric Research Center?

WC: Al Kurland, whom I think was a charter member of the ACNP, headed a research unit at
the Spring Grove State Hospital. He founded the MPRC as a state mental hygiene administration
facility. This included basic science labs and office space. The program opened in 1966. 1
accepted the appointment as Director, in 1977. After a very vexing start, this has become a labor
of love. At the outset, there were no clinical facilities, and the scientific staff was not prepared
for a future in schizophrenia and neuroscience research. It had been over five years since an
MPRC scientist even applied for a grant. The decision to focus on schizophrenia was easy, for
that is what I knew and what the program needed. I believed I could not attract good clinical
scientists without a strong neuroscience program, and vice versa. I also wanted people to be
independent scientists and to reach for their own farthest star. Rather than one or several of us
determining the entire scientific agenda, I felt we could rely on a group of scientists in a
geographically isolated center to provide synergy and integration, as opportunity occasioned.
This seemed the ideal formula for translational research and creative productivity. I have been
very surprised with how well this has worked.

TB:  Could you tell us about your activities in ACNP? When did you become a member?
What would you consider your most important contribution to the organization?

WC: I became a member around 1978 or 1979, after coming to the MPRC. I became a fellow
in 1981. Prior to that, my work in psychopathology would not have been viewed as central to
neuropsychopharmacology. The first grant I received related to psychopharmacology was for a
clinical trial of hemodialysis, a hot topic in the late 1970s. The results were negative, and
publication in the New England Journal of Medicine was influential. Since then, I have done
clinical trials with NIMH support on carbamazapine, diazepam, mazindol, targeted antipsychotic
treatment, dose reduction with fluphenazine injections every six weeks compared to biweekly,
and the current study with glycine and d-cycloserine. I enjoy the meetings and have served on

several committees, but don’t know if I contributed much. I have now started serving on Council,
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and this work seems very important. I am particularly interested in how we manage relations
with industry, address conflict-of-interest issues, and how we establish credibility as an
independent source of expertise on neuropsychopharmacology issues.

TB:  What would you say is your most important contribution to science?

WC: I think the Maryland Psychiatric Research Center. I started with a building on a state
hospital campus, and have been able to attract terrific people, whose collective contribution to
the science of schizophrenia is very substantial. As for specific research contributions, I think the
paradigm shift with domains of pathology, defining deficit schizophrenia as a putative disease
entity within the schizophrenia syndrome, and distinguishing primary negative symptoms and
getting the field to focus on unmet treatment needs.

TB:  Is there anything else you would like to add?

WC: No, if you think we’ve covered everything.

TB: Ithink we did. This concludes our interview with Dr. Carpenter. Thank you very much.
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8. CHARLES JELLEFF CARR

TB: We are in Nashville, Tennessee. It is July 19, 1999, and this will be an interview with
Charles Jelleff Carr for the archives of the American College of Neuropsychopharmacology. I
am Thomas Ban. Let us start from the beginning.

JC: I started my professional career in the Department of Pharmacology of the University of
Maryland. After 20 years with the University of Maryland, I moved to the Department of
Pharmacology of Purdue University but stayed there only for about two years.

TB: Could you tell us something about your activities during those years?

JC: Well, John Krantz and I wrote a textbook in the late 1940s.

TB:  What was the title?

JC:  The Pharmacological Principles of Medical Practice.

TB:  When was it first published?

JC: In 1949, and then revised in 1950, 1951, 1952, 1953, 1954, and 1958.

TB:  Who was the publisher?

JC:  Williams and Wilkins. It became a very popular textbook, and it sold very, very well, but
had to be continuously brought up to date. And, I just got tired of it.

TB:  So, the first edition was published in?

JC: 1949.
TB:  And the last edition?
JC: In 1958.

TB:  Whose idea was it to write a textbook?

JC: It was John Krantz’s idea. John and I worked together and we coauthored the book.
TB:  Was the book translated into any other language?

JC:  Ohyes, it was. It went into several different translations in other countries.

TB: I know there were Spanish and Portuguese translations.

JC:  Ithink that’s right.

TB:  So you had the first edition in 1949 and the last in 1958.

" Charles Jelleff Carr was born in Baltimore, Maryland in 1910. After earning a Ph.D. in pharmacology at the
University of Maryland in 1937, he held faculty positions at Maryland and at Purdue University, before joining the
Psychopharmacology Service Center of the NIMH, in 1957. He later edited the journal Regulatory Toxicology and
Pharmacology. Carr died in 2005. He was interviewed in Nashville, Tennessee on July 19, 1999.
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JC: It had to be revised almost every year, and I had to spend my whole time to keep the stuff
going.

TB: Yes, indeed.

JC:  Textbook writing is a very laborious task because the field is changing so rapidly all the
time that one can’t keep up with it.

TB: By the time of the last edition, you moved from the Department of Pharmacology at the
University of Maryland to the Psychopharmacology Service Center (PSC).

JC:  Oh, yes.

TB:  Why did you move from the University?

JC: I met Jonathan Cole at the National Institutes of Health (NIH), and I was attracted to this
whole new field. I didn’t know anything about it, but I learned pretty rapidly.

TB:  What was your position at the Center?

JC:  Senior Research Pharmacologist.

TB:  What did you do at the Center?

JC: 1 was responsible for the Pharmacology Unit. We had to do a lot of things in those years
because the whole subject of psychopharmacology was foreign to the thinking of physicians and
people in general. It was a very unique moment in history, I think. You know that.

TB: Yes.

JC: It was believed for hundreds of years that when people got crazy that was the end of it.
Now we were saying that one can give them a pill and they will get better. People did not believe
us, and that was a problem.

TB: During the years you were with the Center, a steadily increasing number of new
psychotropic drugs were released for clinical use in the United States and all around the world.
JC:  Yes. The pharmaceutical companies were first skeptical about these drugs, but later on
they began to jump on the bandwagon and were trying to see what their beneficial effects might
be.

TB:  What did you think about these new drugs?

JC:  Well, I was excited about them as a pharmacologist. They were drugs with potential
benefit for psychiatric patients.

TB:  Were you teaching pharmacology in those years?
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JC:  Well, yes, but while I was working at the Center, I was not doing any outside teaching.
And at the Center, we did not do any research with the new drugs.

TB:  Weren’t you the one at the Center who was reviewing the pre-clinical aspects of grant
applications?

JC:  Oh, yes, I did that. People were expecting explanations about how these new substances
were working, but we didn’t know much about that in those years. It was also a challenge to me
because I did not know anything about psychiatry. We were also working with people who came
from other countries. There was that wonderful man who came down from Canada.

TB: Heinz Lehmann?

JC:  Yes, Heinz Lehmann. He was a genius and I will never forget him. Heinz came down one
time, and I remember very, very well, we were both in a little group meeting, and he said, “You
know I was walking across the campus of the University of Utah, and I saw some dandelions,
and I wondered about those dandelions, they go to sleep and then they wake up, and I wondered
why. Why would a dandelion close up and open up again?”’

TB:  And, then he tried to see how dandelions respond to drugs.

JC:  Oh, that was it? I remember a picture of him in a hotel with dandelions in a glass of
water.

TB: He gave drugs to them.

JC:  He did that. It was a novel approach, a very novel approach.

TB:  For how long were you with the Center?

JC:  Six years. During my stay, [ wrote a paper on psychoactive drugs with Jonathan Cole that
was published in 1959 in a volume on Research in Psychopharmacology in Children, edited by
Seymour Fisher. And then, I had a paper on psychopharmacology that was published in the
Encyclopedia Britannica in 1959.

TB:  You left the center in 19637

JC:  Yes, that was about right.

TB:  Why did you leave?

JC:  Well, I don’t think I had a particular motive for leaving.

TB:  You became the Chief of the Scientific Analysis Branch of the Life Science Division in
the Army.

JC:  Ohyes. I worked with Colonel Huber for several years.
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TB: Then you moved to the Life Sciences Research Office of the Federated Societies for
Experimental Biology?

JC: The movement from the Army to the Life Sciences Research Office was really an
extension of the program in the Army. They financed that office, but we were not in the military.
TB:  So, that was a continuation of your work in the Army. Weren’t you director of the office?
JC:  Yes.

TB: It was during those years that you became involved in food safety.

JC:  That’s right. There’s always the opportunity to embrace something novel that hasn’t been
done before. In 1979, we had the opportunity to really develop a food safety council.

TB:  And you also developed standards of safety for drugs.

JC:  No, at the time it was primarily safety of food ingredients. The agricultural industry was
very concerned about that, because there had been a lot of claims that food was not good and had
bad things in it. So we had the opportunity then to establish a food safety council to investigate
that kind of problem. And that was working very well. It was about ten people that constituted
our original group. I had to get them together, make arrangements for meetings with them, and
we had to come forward at the end, whether one or another foodstuff is safe, or no. It became a
big job that went on and on for a long time and I was looking around for help. I needed a good,
competent secretary and I was very fortunate in being able to find one. It was through my
secretary that I met Sallie Carr. We married and have been happily together for 19 years, and
that’s about my story.

TB:  You have not mentioned the journal Regulatory Toxicology and Pharmacology. Weren’t
you the editor of the journal? How did that come about?

JC: My friends, who were always looking for jobs for me, came and said “Look, a new
journal is going to be published by Academic Press in California and we need somebody to be
the editor of that journal. I said I didn’t want to do that: “I don’t want to go to New York; I don’t
want to go to Washington; I don’t want to go anywhere”. And they said, “You can do it right out
of your own home.” I said, “How do you do that?”” They said, “You can have an office in your
home.” Well, that’s when I met Sallie. You met Sallie, my wife. And Sallie said, “I figure that’s
a good idea. Let’s try it.” So, we did that and the darn thing took off. Now I get so many

manuscripts coming in that I work from early morning till night. We work very, very hard. We
p g y g g ry, very
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have a beautiful office in our home. The journal was growing faster than we wanted. It’s the
price of success. I guess.

TB:  And, you are the editor-in-chief of the journal, right?

JC:  That’s right. Well, I get the manuscripts that are submitted for possible publication and
then I have a whole bunch of people that I use as peer reviewers. I look at the manuscript and I
pick out two peer reviewers and the manuscript goes off to them. Very rarely they come back
with, “That’s a great thing; publish it; go ahead.” It happens that one reviewer says, “It is great,
publish it,” and the other one says, “It’s terrible, don’t publish it.” That’s also rare, though.
Usually they have some kind of objection or suggestion for doing such and such, and they lay it
out for me. Our role is only as an intermediary. The manuscripts then go back to the authors and
they have to decide whether they will do the suggested revisions.

TB:  So, the journal keeps you very busy.

JC:  IfI had not had Sallie to help me out, I wouldn’t have been able to do it.

TB:  As editor-in chief, you are working with a group of people.

JC:  Well, out of the journal, in 1984, grew an organization known as the International Society
of Regulatory Toxicology and Pharmacology. It is composed of scientists, who give their time
and effort to evaluate for companies whether their products are safe and should be pursued for
approval by the Food and Drug Administration. Products, especially in the medical field, have to
be approved by the Food and Drug Administration. So, the companies come to our group and ask
us to give them an opinion about the safety of their products. It may save them a lot of work. The
companies have their own scientists who do reviews for them, but they like an outside person,
who is independent, who can give them their opinion. We do a little bit of that. It’s a lot of work,
but, anyway, it’s also a lot of fun. We don’t make any money out of it, but it’s nice to be able to
do that.

TB: How many members do you have in the society?

JC:  It’s a small organization, has always been small with about 250 members from around the
world. I would say that, at least 200 are domestic and from Canada and the rest come from
elsewhere. We hold annual meetings; we usually try to hold at least one meeting and, if possible,
we have a second or third. Now this year alone, we have already had two meetings, and are
anticipating a third. We have dealt with the Food Quality Protection Act, in March that is going
to be published in the journal.
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TB:  Who is organizing those meetings?

JC:  Sallie, my wife. Some of those meetings are quite small. We had one on DNA
(deoxyribonucleic acid), in 1995, in Florida, with about 20 in attendance. The report was written
up, and then published in our journal. So now, four years later, we’ve been contacted and asked
if we would now hold another meeting on DNA.

TB: In most of your meetings you evaluate whether one or another product is safe.

JC:  Yes, that’s right.

TB:  And you publish the reports of all those safety evaluations by your group in the journal.
JC:  We don’t publish all the reports. Some of the reports are confidential. The firm pays the
money to bring the scientists together. We are sort of an intermediary.

TB: Intermediary?

JC:  Our role is to organize the meeting and to give them a report on what transpired at the
meeting.

TB: T understood from you that the society is international.

JC: Well, yes, but most of our members, as I indicated before, are from the United States.

TB:  Who are the people involved?

JC:  Most of them are well known scientists from the pharmaceutical or food industry. I don’t
think I can name them all. We have a lot of them.

TB: That’s fine. What would you consider your most important contribution?

JC:  Well, I got an award in the mid-1980s from the University of Edinburgh for my work on
chemical anesthesia, the history of chemical anesthesia.

TB:  So you had also been involved in chemical anesthesia.

JC:  Long time ago, John Krantz got me interested in the nature of anesthetic agents, and for
my review I read all the literature related to the discovery of the anesthetics. At the time, they
were first discovered no one knew that if you put a person to sleep by the inhalation of an
anesthetic, or suspected anesthetic, that they would ever wake up again.

TB: A last question: Are you still continuing with the journal?

JC:  Yes.

TB: In concluding, I would like to add that your work has had a major impact on toxicology.
JC:  Tlike to think that.

TB:  Thank you for sharing this information with us.
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JC:  Okay.
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9. KANELLOS D. CHARALAMPOUS

TB:  We are at the 38™annual meeting of the American College of Neuropsychopharmacology
in Acapulco, Mexico, at the Acapulco Princess Hotel. It is December 14, 1999, and I will be
interviewing Dr. Kanellos Charalampous® for the Archives of the American College of
Neuropsychopharmacology. I am Thomas Ban. Let’s start from the beginning.

KC: Igrew up in Greece, and I lived there until the age of nineteen. I grew up during difficult
times. In 1940, the Nazi forces invaded Greece, and in 1944, when the Germans were still
occupying the country, the civil war was already in progress. Communist guerillas tried to take
Greece. My family was religious and right wing, and we were exposed to quite a bit of danger.
My father, a physician, was practicing in an area controlled by communist guerillas. Since he did
not join them, we were looked at as enemy. The civil war ended, in 1949, and the same year I
finished high school. I went to Athens to attend simultaneously the University of Athens and
Panteios University. I studied philosophy, theology, and political science.

I came to the United States during Christmas 1950, directly to Texas, without knowing anything
about Texas. In January 1951, I started college at the Texas Christian University, majoring in
biology and chemistry. I graduated, in 1954, with a double major. During my college years, I
took several courses in marine biology and received a fellowship to study oyster mortality. In
those years, there was a legal battle in Texas between the oyster growers and the oil companies.
The oyster growers complained that the drilling offshore was killing the oysters. The Judge
asked the opposing parties to bring forward research findings. Biologists were hired by the
opposing parties to pursue research as to the cause of oyster mortality. I received a stipend from
Humble Oil Company and went to Virginia Marine Institute as a member of a team of biologists
on the defense side. I had my oyster trays in the James River. I also took a course in fish biology
at William and Mary.

During my junior year in college, I decided to apply to medical school. Since I was a foreigner, I
could not apply to state schools. I had to apply to private schools and I was fortunate to be

accepted by Baylor College of Medicine, in Houston. In 1954, I started medical school and

*Kanellos D. Charalampous was born in Athens, Greece in 1931. He received his M.D. degree from Baylor College
of Medicine, in Houston TX, where he also completed his residency in Psychiatry, and eventually, joined the
faculty. He subsequently had faculty appointments at the University of Oklahoma, Southwestern Medical School,
and Texas Tech before returning to private practice in Houston. He was interviewed in Acapulco, Mexico on
December 14, 1999.
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graduated, in 1958, with an M.D. After the first year in medical school, I had to work because I
could not receive any money from home. I got a clinical clerkship in the Houston VA Hospital,
and was assigned to assist two psychiatrists. One was Dr. Charlie Gates, who was doing a study
with chlorpromazine, and the other was Dr. Alex Pokorney, the director of psychiatry at the
Houston VA Hospital. I did the statistical evaluation for their studies. Actually, in Houston,
studies of chlorpromazine had begun before 1955. In 1953, Professor Eugene Khan at Baylor, a
student of Emile Kraepelin, had read in the French literature the papers of Laborit, Delay, and
Deniker, and he communicated this information to John Kinross-Wright, a Professor of
Psychiatry at Baylor. John Kinross-Wright began clinical investigations with Thorazine
(chlorpromazine). Kinross-Wright was also studying another compound, NP207, that was
abandoned later, because it caused pigmentary retinopathy. Kinross-Wright was a very good
clinician. He started a psychopharmacological research center at Baylor that was one of the six
psychopharmacology centers at the time in the United States.

When I was a student at Baylor, I did a fellowship with Dr. William Spencer, a pioneer in
rehabilitation. The study was on the oxygen consumption of polio patients using respirators. I
also assisted Professor Arthur Keats in the clinical evaluation of new compounds in the control
of postoperative pain.

Between 1958 and 1959, I completed my internship at the city hospital of Houston. At Baylor
Medical School I had two great professors. One was Hebel Hoff who discovered the
physiograph. The other great professor was Michael E. DeBakey, my professor in surgery. As a
freshman, these professors impressed me with the idea that the complete physician should be a
clinician, a researcher, and a teacher. I was debating whether to stay in the United States or go
back to Europe. I decided to stay in the United States and thought that the new frontier should be
in brain diseases.

I started my residency in psychiatry at the Baylor College of Medicine and affiliated hospitals.
One good thing that happened in Texas, in 1949, was the establishment of the Psychiatric
Institute in Houston. It was a state facility. The plan was to upgrade the Public Health System in
Psychiatry in Texas with an institute for research and training. The original plan also included
the establishment of two other Institutes, one in Dallas and one in San Antonio. These, however,
were not funded. The one in Houston was funded, and was directed by William T. Lhaman, who

later became Professor and Chairman at Cornell. Dr. Lhaman put together a very good program
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for the Psychiatric Institute, and in the 1950s, he encouraged Dr. Kinross-Wright to develop
psychopharmacology. The program in psychophysiology at the Institute, directed by Neil Burch,
was also a strong one. He was pursuing research in sleep and did period analysis of EEG.

I had an elective in research while I was a resident. I had to make a decision whether I should
work with Dr. Neil Burch or Dr. Kinross-Wright. Dr. Neil Burch was very easy going and Dr.
Kinross-Wright was aloof. I decided that psychopharmacology would be more interesting to
pursue. Dr Kinross-Wright gave me a drug to work with that had only been studied in small
animals before. It was the enanthic ester of fluphenazine. I gave it to dogs first, and then, to
monkeys. In 1962, I took it to the psychopharmacology unit at the Texas Department of
Corrections in Huntsville and carefully, I gave it to human volunteers. 1 concluded that
fluphenazine enanthate, in doses of 25 mg in one cc. of sesame oil, when given to patients with
schizophrenia would decrease their symptoms. I also found that its clinical activity could last up
to two weeks. These observations were followed up by a controlled study, first in which,
fluphenazine hydrochloride was compared to fluphenazine enanthate, and later, by a study of
fluphenazine enanthate in maintenance therapy and relapse prevention.

When I finished my residency, I joined the faculty of psychiatry at Baylor and was appointed as
associate chief of the psychopharmacology center at Baylor. This center had several inpatient
units but no outpatient unit. I suggested to Dr. Kinross-Wright that we complement the center
with an outpatient clinic. One day, unexpectedly, he said, “Let’s go to Austin and talk to the
Superintendent of the State Hospital”. Patients from Houston had to go 164 miles away to Austin
for their psychiatric inpatient care. We visited with the Superintendent, Dr. Sam Hoerster, a
sensitive and caring physician, and he agreed to send the patients from Houston upon discharge
to our new outpatient clinic. I directed the clinic for three years, from 1963 to 1965. Controlled
studies confirmed that aggressive aftercare with medication maintenance could reduce re-
hospitalization significantly.

TB:  Did you publish your results with fluphenazine enanthate?

KC: Those results were published, in 1964, and then some of our later results were published,
in 1965. In 1963, I had also started to do basic research. I was interested in studying mescaline. I
went to the nuclear medicine department, got experience in isotope studies, and got my license to
do isotope studies from the Atomic Energy Commission. I used isotopes in clearance studies

primarily with newer antipsychotics, but also with antidepressants. I did clearance studies with
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tritiated protriptyline, thioridazine, haloperidol, and mesoridazine. T used '*C in my studies with
mescaline and did the definitive study on the metabolism of mescaline in man. Those studies
were published in Psychopharmacologia, in 1965 and 1966. I presented the data also in one of
the early symposia at the ACNP meeting in San Juan, Puerto Rico.

TB:  Could you tell us something about your findings?

KC: We identified all the metabolites of mescaline, and then, we tried to see if any of them
were active. That was not the case. By the time I completed the studies with mescaline, a report
appeared in literature by Arnold Friedhoff on a “pink spot” he found, allegedly in the urine of
schizophrenics, only. He claimed that it was not present in the urine of non-schizophrenic
patients. From the literature, we surmised that the “pink spot” was dimethoxyphenylethylamine.
We got the substance, got it isotope-labeled, and gave it to human volunteers. We found that its
largest metabolite in the urine was an acid. We studied it also in plasma and spinal fluid. I gave
dimethoxyphenylethylamine to human volunteers and found that it has no activity. I gave itina
dose as high as 11 mg per kilogram of body weight. To decelerate the breakdown of the
substance, I pre-treated the subjects with a monoamine oxidase inhibitor. There was no activity.
These findings were published in the Journal of Pharmacology and Experimental Therapeutics.
Two years later, Arnold Friedhoff published a similar study in mice. To my surprise, our paper
was not included in his references. In any case, the hypothesis about the role of the pink spot in
the etiology of schizophrenia could not be substantiated.

TB:  So, you were the first to study the effects dimethoxyphenylethylamine, and among the
first to question the theory that schizophrenia is the result of an endogenous, toxic,
catecholamine metabolite.

KC: Right. As you recall, in those years, there was also a great deal of interest in the study of
indoleamines and B-carbolines. In the Psychiatric Institute, there was a biochemist who was
studying B-carbolines. This particular line of work had not proved useful. With Dr. Kinross-
Wright at Baylor, we did several studies with phenothiazines, tricyclic antidepressants, and
hallucinogens. I did not take part in any of the studies for the defense establishment. Altogether,
I participated in about one hundred clinical studies. Many of these studies were not published
because of the desire to publish only controlled studies, or those with positive results. I think we
made a mistake. They were primarily late Phase I and early Phase II studies. In retrospect, we

should have published more of them.
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TB:  Can you recall just a few of the drugs you worked with at the time?

KC: Most of them were phenothiazine analogues; many were antidepressants and indole
amines. We did some studies with dopa decarboxylase inhibitors, together with monoamine
oxidase inhibitors, and we did studies with methyldopa and a-methyl-paratyrosine. We did also
some studies with GABA.

In 1965, we had a new Director at the Psychiatric Institute, Dr. Shervert Frazier. Dr. Frazier
initiated significant epidemiological studies in the state hospitals in Texas. Prior to his arrival, a
new law, House Bill 3, for the care of the mentally ill had passed in Texas. The law was signed,
in 1963, by the governor of Texas, John Connally. John Connally had considerable sensitivity
for psychiatric disorders. He did, I think, two great things for Texas. He created a board of higher
education for the state that upgraded the university system. He also created a very strong basis
for subsequent development in computer science and industrialization of the state. Also, he used
House Bill 3 to upgrade the mental health system in Texas, by appointing Dr. Frazier, mental
health commissioner. When Dr. Frazier permanently returned to the eastern United States, Dr.
Kinross-Wright succeeded him as mental health commissioner.

I decided to leave Baylor and went to Oklahoma, to work with Dr. Jollyon West, a flamboyant
psychiatrist. He had, before my arrival, inadvertently killed an elephant from the Oklahoma Zoo,
overdosing him with LSD, while trying to produce a model psychosis. The elephant had two
convulsions, fell over, and died.

In the department of medicine at the University of Oklahoma, there was a strong clinical
pharmacology division. Doctors Colemore and Clark had a clinical psychopharmacology
program in the prison system at McAllister, Oklahoma and another one in the Central State
Hospital in Norman, Oklahoma. I participated in some of their studies.

When I was informed that Dr. Jollyon West was moving to UCLA, I decided to leave Oklahoma.
I went to Dallas and joined Southwestern Medical School, ostensibly to help with the
development of a psychiatric research institute. [ continued with my studies in
psychopharmacology there, and did some research with benzodiazepines. One of the substances
I worked with was clorazepate. I had negative findings. This particular drug did not prove to be
successful in the market place.

TB: In what dosage did you use clorazepate?
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KC: I think I used up to 30 mg; I thought it would be sufficient. While I was in Dallas, I
became the Clinical Director of the Woodlawn Hospital, an affiliate of Parkland Hospital. It was
a seventy-bed hospital for the psychiatric care of adolescents.

Before I went to Dallas, I made a trip to Geneva to meet with officials of the WHO drug abuse
section. From there, I went to Turkey and Greece and Morocco to study marijuana/hashish and
to interview both users of hashish and health care professionals. When I came back to the United
States, I gave a number of talks about marijuana/hashish. I had also gone to the British Museum
to study the six volumes of the Royal Hemp Commission, a report on India’s use of marijuana.
With this information, I invited a panel of experts for a section meeting of the American
Psychiatric Association in Boston, in the mid-1960s. I invited the most significant persons in the
control of drug abuse in the United States. These people came happily to Boston to discuss the
dangers of marijuana use. While the meeting was going on, the doors burst open, and students
from Harvard and Boston University came in and the meeting was dissolved.

TB:  What did they do?

KC: They started yelling at the government officials. The pandemonium disrupted the
meeting. I had also collected a large amount of literature with the idea to write a book. After this
experience, I felt the subject was too emotional to deal with.

TB:  Tell us more about your work with marijuana.

KC:  When in Turkey, I interviewed 13 hashish smokers. Twelve of them said that they would
be terribly unhappy if a son of theirs became a user. Clinicians, on the other hand, had a different
view. They felt the issue to be a societal one and not a medical one. In the 1970s, I wrote articles
about drug dependency and drug abuse. I felt that the control of drug abuse should not be
exclusively with the judicial system, because control without rehabilitation would be futile. The
health care community should have active participation in the rehabilitation of the chemically
dependent.

TB: So, you did a lot of reading on the subject, interviewed users and those who treated the
users.

KC: Exactly. There was a professor in Athens, Dr. M. Strigaris, who had written a
monograph on hashish. This physician was a student of Professor Lewin, in Heidelberg, who
had written a monograph on mescaline. Professor Lewin had encouraged Dr. Strigaris, a

psychiatrist from Greece to study hashish. When I went to Greece, in 1966, I visited with Dr.
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Strigaris. He gave me his monograph and I had an extensive discussion about his clinical
experience. In Greece, the prevailing opinion was that the user was going to decline
psychologically.

In Greece, in the 1960s, there was a rediscovery of folk music, the boozooki music, otherwise
known as rebetico. Musicians of this genre used to smoke marijuana and hashish. A famous
boozooki player, Vassilis Tsitsanis, used to smoke marijuana and I went to interview him. His
personality was intact and his musical skills were undiminished.

Professor Gerald Caplan of Harvard University had a grant from NIMH to train psychiatrists in
Community Psychiatry. He was using a systems approach for mental health consultation. I
joined the class from 1968 to 1971. I enjoyed this fellowship and I believed there was going to
be a future in Community Psychiatry in the United States.

TB:  When did you return to Baylor?

KC: 1In 1972, I was invited to return to Baylor, and was asked to be the Director of
Community Psychiatry in the Department of Psychiatry. Shortly before I got to Baylor, two of
my colleagues had died. One was Dr. Moody Bettis, the head of Community Psychiatry.

There was another program at Baylor in need of leadership. The Department of Transportation
was giving grants to several universities in the United States, some grants to study engineering
aspects of vehicular deaths and others to study the effects of alcohol on drivers. My friend and
colleague, Dr. John Finch, had applied for a grant to study the behavioral effects of alcohol on
driving, DWI offenders, and rehabilitative initiatives that would help to separate drinking from
driving. Unfortunately, Dr. Finch and his family perished in a fire in New Orleans inside an
elevator of a hotel. When I got to Baylor, I was asked to direct this particular grant. As it was a
large grant, [ had to recruit several persons. According to protocol, I tried to create relationships
with important community resources, such as the probation department and the DA’s office. I
developed diagnostic facilities for rehabilitation. The project did not receive the attention of the
judicial system we were hoping for. A typical DWI offender would get a probated sentence
without the judges sending them for rehabilitation. The defense lawyers did not support the idea
of any conditions as part of probation. We tried to persuade the judges, separately, with no
success. It became clear to me that “law and order” is not the avenue for the control of drug
abuse. We found that DWI offenders were mostly not social drinkers. We found that fifty-seven

percent of them were alcoholics and would repeat the offenses many times because of alcohol
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dependence. With this knowledge and several good professionals, as part of the grant, we did
some studies to find the best tests for early diagnosis of alcoholism in the general population. I
decided to locate one of the early clinical inpatient programs for the rehabilitation of alcoholics
in a large general hospital. Despite some early resistance, this program thrived and became a
valuable teaching experience for students and residents.

At Baylor, I also started an anxiety-depression clinic for outpatient studies.

In 1973, I received a grant from NIMH to study cyclic nucleotides in the brain after alcohol and
morphine administration in animals. With my associate, Bill Askew, PhD, we generated several
publications, one of them in the Journal of Pharmacology and Experimental Therapeutics.

TB: Didn’t you become Chairman of a department in Texas?

KC: In 1978, I became Chairman of the Department of Psychiatry at Texas Tech, a new
medical school. I tried to develop a modern department of psychiatry and I stayed there as the
Chairman for two years. After attending a number of seminars in medical economics, I became
aware that the practice of medicine, in general, and psychiatry, in particular, was to be changed
radically. I decided then to return to Houston. It was 1980, when I went to full time private
practice. I also assumed the position as director of an acute admissions center for individuals
who had severe psychiatric problems. They had to be evaluated and likely committed to a state
facility. When I visited that center, I found that patients sent there would be left for two whole
weeks without any kind of treatment, during which time they would regress to the extent that the
center would look medieval. I had been exposed to something I read in medical literature, and
saw when I had visited psychiatric hospitals in southern European back in the 1950s and 1960s.
I inquired from the legal services of the State Department of Mental Health whether it would be
permissible to give the patients medicines without delay. The answer was no. No medications
could be given because these patients were there involuntarily. The judge had to see them first
and decide about their disposition. The legal services department added that in an emergency, it
was permissible to give medication. I started evaluating the patients, carefully assessing their
clinical status. After assessing their status as emergencies, | started prescribing antipsychotic
medications and the facility was transformed. The staff started group therapy and art therapy, and
many of these individuals did not have to be committed any longer. The administration of
medication would permit them to go home. I organized, in Texas, a society for psychiatric

administrators, hoping to help forestall the consequences of managed care. With managed care,
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the stigma of mental illness has returned. In that regard, we have regressed. On the other hand,
we now find greater collaboration between neurology and psychiatry. In my clinical practice, I
found that it was good to thoroughly evaluate my patients, together with input from internal
medicine and neurology. Recently, I decided to quit practice and do only some teaching in
psychopathology and psychopharmacology. I also supervise residents at the Medical School of
the University of Texas in Houston. I decided to study as well the history of psychiatry in Texas.
Many of the individuals, who started the psychiatric societies in Houston, in 1954, and at the
state level, have died.

TB:  When did Kinross-Wright die?

KC:  Dr. Kinross-Wright died in October 1999. Many psychiatrists, who had studied with Dr.
Titus Harris when he was the Chairman of Psychiatry at Galveston, have died by now. In 1954,
Titus Harris organized the first symposium in psychopharmacology for the American Psychiatric
Association. Dr. Kinross-Wright was the main speaker.

TB: When you say history of psychiatry in Texas, do you mean history of
psychopharmacology?

KC: I was talking essentially about psychopharmacology. Psychopharmacology in Texas
started with Dr. Kinross-Wright. Progressively, the emphasis changed by stressing aftercare, and
the comprehensive treatment of drug dependence.

TB:  You probably had many associates. Would you name a few of them?

KC: Yes, in my research, I had some excellent collaborators, like Wayne Tansey, Bill Askew,
P.C. Johnson, T.J. Skinner, W.K Huber, A.H. Vogt, A. Hug, L.E. Walker, S.A. Brown, M.L.
Clark, and B.J. Zung. I had the good fortune that several of my residents choose
psychopharmacology as their elective. A few of them became academic psychiatrists, e.g., Chris
Sermas, George Keepers, and George Freemesser. Other associates became interested in alcohol
rehabilitation. When I was at Texas Tech, I had several individuals who were interested in drug
rehabilitation but I had no program. After we started a chemical dependency program, we trained
outstanding counselors. A few of them came from the ministry. Some of them were priests, who
had left the church, but had a great interest in the treatment and rehabilitation of patients. I am
convinced that my choice of psychiatry and research in psychopharmacology was a very good

choice. In the beginning, colleagues involved in psychoanalysis were somewhat resistant of our
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initiatives in psychopharmacology. The departments where I was, like Southwestern in Dallas,
and Baylor in Houston, have developed productive centers in neuroscience.

TB:  You contributed, to many areas of the field. What would you consider your most
important contribution?

KC: Both basic research and clinical research are necessary for psychiatry. Additionally, in
order to give comprehensive and continuous care, you have to collaborate. You have to bring in
many other colleagues from other mental health fields. That is something I learned from Dr.
Jolly West in Oklahoma. I felt, on occasion, that I lost some time by studying Community
Psychiatry, but in terms of the importance to patients, I feel very happy that I developed a
number of clinical centers and aftercare clinics.

TB:  So, you consider one of your important contributions to the field is the establishment of
centers for clinical and basic research.

KC:  Yes, because the question is how to apply research findings to patient care. Dr. Kinross-
Wright had many good initiatives. For instance, he had started a large center in the prison
system. When Dr. Frazier followed him, we developed relationships with the state hospitals.
Later on, I revamped the unit for the criminally insane and tried to introduce more diligent work
in assessing and documenting psychopathology, creating a clinical chart. The mental health
system has decreased in its scope and incarceration has exploded. Seventy percent of those
individuals are there for drug abuse and very little rehabilitation is taking place. 1 feel that
mental health and psychiatry should be given a greater priority in public health. The ideas of
Professor Gerald Caplan, in Community Psychiatry need to be applied.

TB: Do you think that those centers you established could play an important role in the
community?

KC:  Yes, because the centers proved themselves. The centers became very popular among the
public. The clinic I started in Houston became so big that it took over the Psychiatric Institute
and compromised research. As a result, the Institute was taken from the state psychiatric system
and given back to the psychiatric department of a medical school. I feel that a balance has to
exist in academic medicine and in psychiatry, between clinical work and research. You cannot
teach psychiatry in theory only. I think one of the things that I learned from great physicians like
Michael DeBakey and Denton Cooley is that research has to move concurrently with clinical

excellence. I felt that I was very lucky to have professors of that caliber in medical school.
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TB:  Am I correct that you said that your current activities are restricted to teaching?

KC: Yes.

TB:  So you have retired from your other activities?

KC: Iretired from clinical practice.

TB:  When?

KC: Very recently.

TB:  You have been teaching all through your professional life. Have you been teaching also
in departments outside of psychiatry?

KC:  Other departments in medical school do not want psychiatrists in their teaching programs.
They want psychologists. We have this competition between psychologists and psychiatrists.

TB: Do you feel very strongly that psychiatrists should do the teaching?

KC:  Very much so.

TB:  Were you teaching primarily psychopharmacology and psychopathology?

KC:  Psychopathology, community psychiatry, and psychopharmacology.

TB: So, you feel your greatest contribution was that you implemented a comprehensive
system for psychiatric services in Texas?

KC: Yes. As we know, the American society is changing. We have very many immigrants.
We have people who really have difficulty in communicating. We have individuals with
problems of self-esteem. We have difficulties in education, and people have problems in
planning their future. The role of psychiatry is not simply to deal with symptoms, but to assist in
personality development and life planning.

TB:  You are a member of many societies. When did you become a member of the ACNP?
KC: I submitted my application in 1964, and I became a member in 1965. I became a member
of CINP more recently. I have been a member of The Society of Neuroscience and of Biological
Psychiatry from the 1960s.

TB: Did you serve on committees in these societies?

KC: I served on many committees, but mostly at the state level, in administrative committees
and planning committees. Recently, I received the award for “Excellence in Psychiatry” by The
Texas Psychiatric Society. I served on committees in the Texas Medical Association, the Texas
Psychiatric Association, and the APA. I was a member of the state mental health board for eight

years. For four years, I was the chairman.
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TB:  You have also published many papers?

KC: Yes.

TB: One of the early papers you mentioned was published on a long-acting phenothiazine
preparation. Would you like to talk about that?

KC:  Yes. I feel the long acting preparations help the patients with compliance. When Squibb
developed fluphenazine enanthate, the first long acting medication, the company did not market
it well. However, when other long acting preparations came along, the distribution and use of
long-acting preparations improved.

TB: Is there anything you would like to add?

KC: 1 want to express my gratitude to this society, the American College of
Neuropsychopharmacology, for promoting balance between basic and clinical research. When I
was taking my boards, in 1965, I had to take exams in basic and clinical neurology. One third of
the exam was in neurology and I really enjoyed whatever knowledge I had learned. It seems now
that neurology is coming back. It took practically fifty years for neuroscience to become
involved.

TB:  Well, thank you very much. Hope you will continue teaching for many years to come.

KC: Thank you very much.
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10.THOMAS N. CHASE

TB: This will be an interview with Dr. Thomas Chase” for the Archives of the American
College of Neuropsychopharmacology. We are at the annual meeting of the College, in San
Juan. It is December 7, 2003. I am Thomas Ban. Let us start at the beginning; where and when
were you born? Could you say something about your education?

TC: Iwas born in a small town near New York City called Westfield, NJ, in 1932. My family
consisted mostly of lawyers and business or financial people. Not a single one was an
academician, a physician, or a scientist. So I had no real background in those fields. Early on, I
became interested in how things worked and I would love to take apart mechanical and electrical
gadgets. I was particularly fascinated by radio receivers and transmitters, and later by television.
I became an amateur radio operator and maintained an interest in electronics as I grew older.
When it came time to decide what I wanted to do for an education, my family declared that I
would go into business and start with an engineering degree. In those days, around 1950,
children pretty much obeyed their parents. So I said, OK, and since I liked things electrical, I
chose to train as an electrical engineer. Then I had to decide where to go to college. That turned
out to be rather easy when my girlfriend selected Wellesley. The only engineering school in the
Boston area that I knew about was MIT. And so, that’s where I applied. Fortunately, they acted
on recommendations from my high school principal and a prominent local alumnus, so I was
spared the risk of taking examinations. During the first few years at MIT, I became interested in
potential engineering applications to medicine, and particularly, in how circuits worked in the
brain and whether one could apply electrical engineering principles to the understanding of
central nervous system function. I devoted my college thesis to how, what was then called
cybernetics or feedback theory, might relate to cognitive processing. Studies of human cognitive
functioning have continued to fascinate me.

TB:  Are we in the early 1950s?

* Thomas N. Chase was born in Westfield, New Jersey in 1932.After an electrical engineering degree from the
Massachusetts Insititute of Technology, he worked as an engineer and served in the Korean War. He received his
M.D. degree from Yale University and completed neurology training at the Massachusetts General Hospital in
Boston. He subsequently went to the National Institutes of Health in Bethesda MD, where he occupied various
positions in the Intramural Research Programs of National Institute on Mental Health and the National Institute of
Neurological Disease and Stroke. He was interviewed in San Juan, Puerto Rico on December 7, 2003.
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TC:  This was around 1953 and 1954. I wondered about how people communicated with each
other and how brain neurons transferred information through its neural networks. As these
thoughts progressed, it became clearer that I didn’t really want to do ordinary engineering, but
rather the biological applications of engineering. Nevertheless, after graduation from MIT, I felt
obligated to return to the Singer Sewing Machine Company, where I had worked during summer
vacations, and which, at that time, employed some 75,000 people around the world. My
experience at Singer was informative, since it reinforced my evolving thoughts about not
pursuing a standard engineering career. I was assigned various projects, like improving the
delivery of lubricants to the gears of a sewing machine, which were not very challenging. I was
also disappointed to find out how this once great company functioned in terms of product
development. For example, they designed the mechanical process by which cloth is stitched
together purely empirically. The company had no clear understanding about how the thread
tensioning system and the caming surface of the shuttle actually worked to form a stitch. They
simply gave a block of steel to a toolmaker, and asked that he file it so that it throws off the
thread in a way that the hook catches it, and makes a knot that neither sags nor puckers. I was
disillusioned and wondered why I should spend my life with a company that seemed to have so
little interest in what it was doing. When I asked about how Singer went about updating their
products, an official took me to a room where sewing machine parts were laid out on tables. All
these components came from competitors. It was appalling to realize that the Singer approach to
improving their machines relied mainly on copying their competitors. Finally, let me tell you
about one other disillusioning experience I had with the Singer Company. I lived at a men’s club
in Bridgeport, CT, and one of the other residents during much of the workweek was a man, who
served as the Singer vice-president for research and development. We often had dinner together
and from these encounters, I learned a lot about the issues of greatest concern to the company’s
upper management. To my dismay, I found out that one of the major problems at the time was to
decide whether sewing machines should be painted brown or green. How sad, I thought, to have
such a smart and successful engineer end up having to bother with such trivial matters. I knew
that this was not the direction I wanted to go and began to look for a way out.

The army rescued me. I had been an ROTC student at MIT and upon graduation, I was
commissioned a second lieutenant in the Signal Corps. After completing military training in New

Jersey, 1 was shipped off to the Korean War zone, where I took command of a platoon



191

responsible for maintaining telephone communications between the country’s airports. This
assignment proved to be a challenging and sometimes alarming experience. When I joined the
platoon, I discovered that much of its equipment was missing. When I asked the senior supply
sergeant why, he said the platoon had been overrun in battle, many of the troops were injured or
killed, and most of the equipment was lost. So here I was, a naive young man from small-town
America, suddenly confronted with the awesome consequences of war. An armistice had been
signed and organized fighting had ceased. But the devastating consequences of war were
everywhere. It’s with unending sadness that I now recall the awful plight of the civilians around
us. The battalion, to which I was assigned, occupied portions of a small village south of Seoul.
The village consisted mainly of rice paddies, surrounded by small thatched houses and a
bombed-out textile mill. The troops lived in Quonset huts, but the officer’s quarters were set up
in a section of the mill. Although mostly in ruins, it was still the nicest place in town.
Detachments of my platoon were spread across the county, near the various airfields. Thus my
job allowed me to travel the length and breadth of the land. The main inter-airbase
communications system depended on copper wires strung on telephone poles. That turned out to
be a big problem. Landline communications relied on a commodity of compelling commercial
interest to the impoverished people surrounding us. So we played an interesting game. Each day
my linemen would string new wires and each night the locals would take them down. As you
can imagine, it was a rather hectic life.

Several informative experiences during my time in Korea remain etched in memory.
First, I made friends with two Korean high school students. The deal was that on weekends, I
would drive them anywhere in my jeep, if they would choose interesting places and serve as
informed tour guides. They did, and I learned a lot about their culture and how different
civilizations approach similar problems. To this day, I maintain contact with both men, who went
on to highly successful adult lives. A second experience concerned techniques to inspire others
to do what needs to get done. The work of our platoon was basically tough and dangerous. Most
serving in Korea were not there by choice, but had been drafted into military service. Getting
soldiers to perform well in such a demanding situation is challenging. Military discipline helps,
but it’s not enough. The situation forced me to learn how to be a better leader and the lessons
learned have helped ever since. Finally, while in Korea I had time to think about what I should

do with the rest of my life.
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Having decided that a business-engineering career was not for me, what else could I do?
My thoughts returned to an early fascination about finding out how things worked. This interest
began to focus on nervous system function, while choosing a topic for my undergraduate thesis.
Now I began to read medical books and show myself medical training films, not a difficult task,
since one of my responsibilities was to supervise the movie depot for our troops in Korea. I also
had an opportunity to work in a nearby Leper colony, which gave me a glimpse into what the
practice of medicine was like in such a needy group of individuals. By the time my term of
military service was over, I had firmly resolved to go back to school and become a doctor.
Going back to tell my father of this decision was a little rough. He sort of shook his head, saying
you can’t make money off sick people. Impetuously, I fired back that I didn’t intend to charge
any sick person for providing medical care. And to this day I have kept that promise. My father
eventually struck a deal with me. He offered a small allowance, I don’t even remember what it
was, but otherwise I was on my own. Getting married helped solve the financial problem. But
dealing with the emotional problem of having little family support was harder. Often during
those initial years, I wondered about the wisdom of my decision. Now, in retrospect, | can tell
you I made no mistake. I made a choice that was exactly right for me. And ultimately, my
family seemed proud to see me graduate from medical school and pursue a career in
neurosciences research. To get ready to apply to medical school proved to be a bigger challenge
than I had expected. I had taken none of the traditional premedical courses, and began attending
night school at Columbia University to fill in the gaps. I was officially labeled an “atypical
applicant” by the Columbia premedical program, which alarmed me and made me realize the
whole venture could end badly. But the schoolwork proved easy and I got good enough grades to
essentially pick my own medical school. The maturity gained since college also helped. I recall
one rather hostile medical school interviewer, who seemed to enjoy asking rather demeaning
questions. At one point, he asked whether I had chosen to be a doctor to get rich. Fortunately, it
was my practice to spend time in the school library at each place I interviewed. And so, I knew
about what this young instructor of surgery was earning. It was less than I had been paid at
Singer. When I put out my hand and asked whether he was willing to bet that I’d already earned
more than he did, the interview suddenly turned rather collegial, and in due course, I was
accepted at that school for admission. But my interview with the Dean at Columbia Medical

School was the most memorable. I had read about Dean Rappleye, and knew that he had enjoyed
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a distinguished career in medical education. He was a large and imposing man, ensconced in an
impressive office. I approached him anxiously. Since this was my school of choice, I asked why
he bothered to see me, since Columbia was well known to accept only typical applicants from
the top of their class. A gracious and perceptive man, he answered by reviewing what I had done
in college in a most complementary way. He particularly liked my interest in applying
engineering principles to medical problems. My confidence was restored, and we began a
lengthy and wonderful conversation. At one point, I kidded him about his school’s strict dress
code. All Columbia medical students wore identical, immaculately starched, white coats, and
looked like they came from the same cookie cutter. There followed an engaging discussion about
uniformity versus individuality in medical education. Several years later, an acquaintance, an
Assistant Dean at Columbia, told me that Rappleye spoke to others about how impressed he had
been by our conversation. I, too, was excited by our encounter, but that didn't convince me about
the merits of conformity. For that reason, and others, I chose to go to Yale, rather than Columbia.
Yale seemed to have a uniquely mature attitude towards medical education. The school assumed
that anyone they admitted would take responsibility to learn the basic material. No class
attendance or exams were mandated. And plenty of time was left for individual study and
research. Upon entering Yale, I assumed I would gravitate towards neurology and the
neurosciences. But it didn’t take long before I realized that my original ideas about using
engineering principles to solve neurological problems were hopelessly naive. I did a little lab
work with two neurophysiology investigators, but found their research to be uninspiring. So, I
ended up trying to apply some engineering approaches to a study of protein cross-linking in
relation to arterial elasticity and blood pressure regulation. Unfortunately, the mentor I chose was
a cardiac surgeon, interested in pumps, but not in the problem I wanted to study. It was just as
well because the work never amounted to much. But it did expose me to the thrill of laboratory
research and I was forever hooked. I also came to the realization that primarily seeing patients
might not be all that satisfying. While the practice of retail medicine held many attractions, I
thought wholesale medicine might be better for me. I thought I’d rather spend my life trying to
figure out how to improve the practice of medicine, rather than just applying what was already
known. So I decided by the end of medical school that I really did want to go into neurology,
both from a clinical and research point of view, and to focus on pharmacology and experimental

therapeutics. In the mid 1960s, neurology strongly emphasized diagnostics and had relatively
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little interest in therapeutics. At the time, “diagnose and adios” was the humorous
characterization of neurologists. This attitude seemed a bit defensive, since few effective
treatments were available, and prospects for improving that situation seemed daunting. Drugs
then available for brain disease had largely been discovered serendipitously. The concept of
trying to figure out how the nervous system worked, how disease altered normal function, and on
that basis developing a rational intervention was not seriously discussed. The Chair of Internal
Medicine at Yale was Paul Beeson, one of the all time greats of his profession. I was a medical
student in his department and served under him as a medical intern. During these periods, he
influenced me in many important ways. Not the least of these was his advice to go to Harvard
and the Massachusetts General Hospital for neurology residency training. He said during our last
meeting, while handing me his autographed textbook of medicine, that he had written his very
best reference letter, and now it was up to me. Looking at the other top neurology residencies at
the time convinced me that he was right. So I moved to Boston, and started work at the Mass
General. The clinical part was demanding, but made entirely worthwhile because of Raymond
Adams. In retrospect, I would certainly place him as the most distinguished neurologist of this
time. Encyclopedic in his knowledge and logical in his reasoning, he was always kindly and
discerning in his approach to others. He quickly understood his patients and his students. He
allowed me time to explore the rapidly emerging world of neuroscience at Harvard Medical
School. At the end of my clinical training, I told him that I thought I had some beginnings of
understanding about what the practice of neurology was all about, but that I really didn’t want to
go in that direction. Caring for neurologic patients was a source of great personal satisfaction,
but I wanted primarily to devote myself to research in neurotherapeutics. To my surprise, since
he was a neuropathologist and rarely spoke much about therapeutics, he became very interested.
He said my plan was right for me, and suggested that I go to NIH and spend some time learning
to do research, and then come back to Boston. He advised me to see either Sidney Udenfriend or
Seymour Kety. I went to Kety. He had come to Harvard to give a lecture during my residency
that impressed me enormously. Up to that point, it seemed most neurologic researchers were
simply measuring things, whatever their assays allowed, and then looking for correlations
between their measurements and various clinical attributes. Today, we would call these plodding
efforts fishing expeditions. Kety took a much more scientific, hypothesis testing approach. He

showed how it might be possible to study linkages between specific brain dysfunctions and
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particular clinical symptoms, using chemical and pharmacologic techniques. He illustrated this
possibility by describing how abnormalities in certain neurotransmitters might relate to
depression. It seemed like a generalizable concept. And it related directly to therapeutics, since
drugs might be designed to selectively correct either too much or too little transmission in a
particular system. When I met Kety, he expanded on these ideas, and suggested I discuss them
with others in his group, especially Julie Axelrod and Irv Kopin. By day’s end, I was excited
about the potential of what was then called transmitter pharmacology and had decided to join
Kopin’s lab. I started working on animal experiments, but with an eye towards clinical
applications. It was an amazing time, since there were so many smart people around from whom
I could learn. This was NIMH, and most in Kety’s group were focused on the problem of
depression and to a lesser extent on schizophrenia. But, of course, my inspiration came from
neurology. I was particularly interested in transmitters in the basal ganglia and how they might
relate to parkinsonian symptoms. At the time, Arvid Carlsson was beginning to publish his
classical papers on dopamine and serotonin and motor function. The discovery of levodopa for
Parkinson’s disease by George Cotzias also occurred during my training at NIMH. Clearly, the
opportunities to apply transmitter pharmacology to neurologic disease were wide open and NIH
seemed like the ideal place to take advantage of these opportunities. It amuses me today to think
about the simple administrative procedures that sufficed to gain NIH tenure, in the 1960s. One
day, just two years after beginning my postdoctoral training, the NIMH administrative officer
approached me in the lab and asked whether I would like to become a regular government
employee. I was then paid by an NIH fellowship that still had another year or two before
expiring. The last thing I was thinking about was finding a job. My initial reaction was that |
didn't want to become a civil servant and would eventually prefer an academic appointment,
especially the one promised at Harvard. But Hazel Rhea was an imposing woman, not used to
taking no for an answer. She told me that accepting a government appointment would increase
my salary, and that I could resign on just two weeks notice. So I soon became a permanent NIH
employee, with none of the paperwork or committee reviews that so encumber the tenuring
process today. Interestingly, I maintained contact with my former bosses at the Mass General,
and they initially implied that when I came back, it would be at the instructor level and without
tenure. The next time this matter came up, they said when you come back, you’ll be an assistant

professor. Soon I caught on that because I was spending full time doing research and publishing
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a lot, I was advancing faster in the Harvard system than I would have if I had actually stayed
there. The work at NIH was exciting and I decided to remain for the time being. Thirty-five years
have now flown by and I’ve yet to regret that decision.

TB:  Could you tell us about your activities at NIH?

TC: By all usual standards, my career was upside down. My research went well, and two
years after accepting tenure, [ was promoted to the level of Section Chief. In that position, I was
assigned a lab technician and a part time secretary. [ spent my time doing clinical research using
several assigned beds and related pharmacologic studies in a nearby one-room lab. Then two
years later, in 1974, as my own independent research was just beginning to pick up some steam, I
was unexpectedly called to Don Tower’s office and told that I had been selected to serve as the
Scientific Director of the National Institute of Neurological Disorders and Stroke (NINDS). He
explained that I would take responsibility for all the Institute’s intramural research efforts, as
well as a number of off site projects. I had little idea about what scientific directors did, and the
thought of having 600 scientists and support people reporting to me, most far more senior than I,
seemed a bit overwhelming. But the prospect of taking charge of what was then the country’s
biggest neuroscience program was irresistible. Spending full time on my own research would
have to wait. The mid-1970s were a great time to be at NIH. Resources were plentiful. Scientific
productivity and prestige were at their peak. The bureaucratic superstructure was still lean and
committed to promoting the scientific enterprise, not the other way around. NIH attracted the
best and brightest young scientists, although it must be conceded that this was partially due to the
fact that many sought to avoid the military draft by working at a Federal institution. Among the
senior staff, many were world leaders in their fields. Excitement and morale ran high and
prestigious prizes and other forms of professional recognition came frequently. Members of the
National Academy of Science were everywhere. An NIH intramural researcher received a Nobel
Prize nearly every other year during that period.

TB:  Was the Nobel laureate who worked in your group at that time Gajdusek, or Axelrod?
TC:  Carleton Gajdusek was the one in my group. He received the prize, in 1976, for work on
Kuru, a spongiform encephalopathy due to prions. Just a few years before, soon after my period
of working with him, Julie Axelrod had also won a Nobel Prize. His prize, as you know, was for
studies on synaptic transmission mediated by catecholamines. Many of the approaches he took

seemed directly applicable to studies of dopamine and Parkinson’s disease, as well as to other
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neurologic disorders, where pharmacologic manipulation of synaptic mechanisms might be a
rational approach to therapy. He also taught me, like so many others in contact with him, if you
can’t prove your hypothesis in a four-rat experiment, then it’s probably not biologically worth
pursuing. Julie and Irv had a big influence on the directions I wanted my own research to take,
when [ transferred to NINDS, and began to organize a neuropharmacology laboratory. At the
start of my tenure as the NINDS director of intramural research, I had a number of short and
long-term goals. At the top of my list was a commitment to launch an experimental therapeutics
program. I felt that clinical neurology was seriously behind in this area and that the NIH offered
an ideal environment for this work to flourish. But before expanding on this, let me mention a
few other initiatives that I now recall with special pride. Overriding, was the opportunity to
recruit outstanding young scientists and begin new research programs. One of these involved
brain imaging, which when I started the NIH effort, involved just positron emission tomography
(PET) scanning. Early on, it served as a model for establishing extramural PET centers across the
country. Another was to organize an international effort to standardize brain banking. NIMH
helped with this work, which involved getting the neurosciences community to establish
standards for collecting and assaying CNS tissues, so that human post mortem findings from one
lab could be reliably compared with others. I also had the opportunity to begin or rejuvenate
NINDS research operations at the Marine Biological Laboratory (MBL), in Woods Hole and on
Guam, where pioneering studies on the local forms of Parkinson’s disease and amyotrophic
lateral sclerosis (ALS) had been conducted. A decade later, when I had stepped down from the
Scientific Director’s job, the NINDS intramural program had doubled in size and in citations to
its publications. There are so many other things that I should mention about this, but before time
runs out, let me return to my interest in neurotherapeutics. My goal upon joining NINDS was to
organize a lab that was vertically integrated. By this, I mean a research group that attacked the
same general problem with various technologies and at various levels from the basic to the
clinically applied. The NIH structure was well suited to this concept, since the 526 research beds
at the Clinical Center were surrounded by related lab facilities. Geographic proximity facilitated
the efficient transfer of ideas and materials from bench to bedside and back again. Some research
problems are best begun at the clinical level. Others lend themselves more to experiments at the
molecular or cellular or whole animal levels. I started a lab that spanned the entire spectrum, but

focused on the medical needs of patients with neurodegenerative disease. Today this approach is
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no longer uncommon. Now, it’s called translational research. While my interest in amine
pharmacology derived from my experiences with Kopin and Axelrod, my attraction to
Parkinson’s disease began much earlier. During residency training, I had been affected by the
plight of parkinsonian patients and those with similar movement disorders. I was impressed that
they had a rational treatment, the anticholinergics, even if the effect size was small. One of my
most memorable teachers at the Mass General was Bob Schwab. He was full of interesting ideas
about the pharmacotherapy of movement disorders. He had done pioneering work with
apomorphine and with amantadine. And he was also among the first to develop a scale to
quantify motor disability in Parkinson disease. So Schwab had a big influence on my choice of
career directions. At the time my NINDS lab was beginning, following close upon the classical
preclinical studies of Carlsson, George Cotzias discovered how to turn the earlier observations of
Birkmayer and Hornykiewicz into a practical and effective treatment for Parkinson’s disease.
Immediately, the race was on to extend and perfect the concept of transmitter replacement in
neurologic disease. For Parkinson’s disease, the big problem was that levodopa did not replace
the depleted neurotransmitter, dopamine, in a very physiologic way. For that reason, patients
who did well initially, eventually began to lose benefit and develop a syndrome, called motor
response complications. A disabling hypokinesia was replaced by an equally disabling
hyperkinesia and other motor abnormalities. Early on, most working in the field attributed motor
complications to pharmacokinetic issues. Before long, however, it became clear to me that
pharmacokinetics could not explain the entirety of this problem. Another popular view, even to
this day, has been that motor complications reflect denervation supersensitivity of postsynaptic
dopamine receptors, even though the data give scant support for this simplistic idea. My thought
was that the periodic administration of levodopa only restored striatal dopaminergic
transmission, episodically. But the nigrostriatal dopaminergic pathway functions largely as a
tonically, not phasically, active system. And so began a line of research that I have pursued to
this day. I wanted to figure out whether my hypothesis that the nonphysiologic stimulation of the
nigrostriatal dopaminergic system was responsible for the motoric adverse effects of levodopa
therapy, and if so, what were the consequences at the neuronal level, as well as in downstream
networks, and how could we give dopaminergic treatments in a more physiologic, and thus, less
detrimental way. I felt the answers to these questions might have relevance to other transmitter

systems and other brain disorders, including those where therapy might involve the inhibition of
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synaptic transmission. Some of our earliest studies involved the continuous parenteral infusion
of dopaminomimetic drugs to parkinsonian patients. Since the dopamine system fires off fairly
constantly, at about five Hertz, and since, as a first approximation, the amount of dopamine
released into the striatum is a function of the rate of nerve impulse activity, it follows that the
amount of the transmitter in contact with its postsynaptic receptors normally remains quite
stable. On the other hand, treating a parkinsonian patient with levodopa produces marked
fluctuations in striatal dopamine. With each oral dose, dopamine levels shoot far above the
physiologic range and then soon fall back to sub-physiologic concentrations, since both
extracellular levodopa and dopamine are rapidly metabolized. So, with standard therapy, you’re
chronically pulsing a neuronal system that normally functions continuously. To test our
hypothesis, and determine whether continuous transmitter replacement might prevent or reverse
the motor complications syndrome, we gave patients constant infusions of levodopa or dopamine
agonists for days or even weeks. It worked. Motor complications abated. And in primate models
of Parkinson’s disease, we later found that initiating treatment with continuously administered
agonists actually prevented onset of these complications. So now, I was sure that motor
complications were a consequence of chronic nonphysiologic stimulation.

TB: In looking for effective treatments did you work with the pharmaceutical industry?

TC: Early on, we established a close working relationship with Merck. Nowadays, NIH
regards such collaboration between government and industry with suspicion, and the easy
opportunities to hasten clinical development of innovative products by joint efforts of this type
have largely disappeared. Merck was trying to develop levodopa formulations that reduced GI
intolerance and improved convenience by prolonging their duration of action. The company
seemed most concerned about their patent and marketing position. Our interests lay in finding
better approaches to therapy and in evaluating the continuous versus intermittent stimulation
hypothesis, which then was little known or understood beyond our lab. The first levodopa
improvement involved the addition of a dopa decarboxylase inhibitor, which we found reduced
the initial nausea and vomiting, and thus, allowed a far more rapid dose titration. But it didn't
significantly prolong levodopa’s duration of action. And neither did the next upgrade, the various
controlled release formulations, which we also contributed to in major ways. Both levodopa
improvements were clinically useful and led to a product that remains the gold standard for the

treatment of Parkinson’s disease. Both helped patients, although not because they reduced the
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problem of intermittent dopaminergic stimulation and resultant motor complications. The search
for pharmaceutical strategies to deal with that problem, including the development of longer
acting dopaminomimetics, continued for many years. Progress was slow, and my lab made
relatively few contributions. My duties as Scientific Director prevented spending much time on
my own research, which in any event, had now turned in other directions to avoid competing
with my newly recruited Clinical Director, Don Calne, an internationally recognized expert on
Parkinson’s disease. Eventually, several dopamine agonists with very long half-lives were
discovered by industry. Other approaches to more continuous dopamine system stimulation that
my lab subsequently worked on, that ameliorated this problem, included miniature wearable
pumps, subcutaneously implantable polymers and skin patches. We launched the initial proof of
concept trial for what could be the first transdermal preparation approved for Parkinson’s
disease. The tortuous story of its development is interesting since it illustrates the enormous time
and effort needed to bring a drug from discovery to market. In the mid-1980s, my search for a
dopamine agonist suitable for continuous administration led to Alan Horn’s lab at the University
of Groningen. He proudly showed me a series of recently discovered aminotetralins that were
potent dopamine-D; agonists. But an overlooked characteristic of one of these drugs immediately
got my attention. It appeared to be highly lipid soluble, and thus, might work as a transdermal
preparation. So, I helped arrange its acquisition by a small California company that named it N-
0437 and began work on formulation. Over the next 10 years, the drug struggled through 4 or 5
under-funded and under-skilled companies in several countries before being finally ready to try
as a patch in humans. We found that it successfully reduced response fluctuations, and the
preparation should soon be approved for marketing as rotigotine. Neurologists initially tended to
be skeptical about our intermittent versus continuous stimulation story. Thus, I’'m pleased that
the newer long-acting agonists have been shown to significantly delay onset of motor
complications in patients, just as we had earlier predicted, based on studies in animal models.
And now patch technology also appears to be on the verge of clinical utility. Clearly, the trend
towards more continuous dopaminergic replacement has benefited all those suffering from
Parkinson’s disease.

TB: In addition to helping patients, how did your work illuminate mechanism of action?

TC: I’d like to say something about the pathophysiology of the motor complication syndrome

and how fundamental studies of these mechanisms have enhanced our understanding of CNS
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function. In the late 1970s, we began to look at the role of GABA and glutamate mediated
functions in the basal ganglia, and how these transmitter systems influence motor function. Some
of our earliest studies looked at the relation of these striatal systems to the motor dysfunction in
tardive dyskinesia. But soon, our efforts returned to the Parkinson’s disease problem and began
to focus on the medium spiny neuron. These remarkable cells make up the vast majority of
striatal neurons. They express both D; and D, dopamine receptors and receive input from the
substantia nigra. They also express glutamate receptors and receive input from all areas of
cerebral cortex. And spiny neurons project directly and indirectly, via gabaminergic terminals, to
the major output nuclei of the basal ganglia. Clearly, the medium spiny neuron must be critical to
basal ganglia function and we needed to know how this worked. Soon, we discovered that
something was happening to the sensitivity of ionotropic glutamate receptors on spiny neurons in
response to changes in dopaminergic input. Our studies began to show that both N-methyl-D-
aspartase (NMDA) and a-amino-3-hydroxy-5-methyl-4-isoxazoleproporionate (AMPA) receptor
blockers could alter the effects of dopaminergic drugs on motor function. Slowly, the details of
these interactions emerged from our work in rodent models. Since various forms of neuronal
plasticity were mediated by glutamate transmission via the NMDA receptor, we examined the
effect of MK-801 (dizocilpine) and other NMDA receptor blockers on the development of motor
complications during chronic treatment of parkinsonian rats with dopamine agonists. Tom
Engber and others in the lab found that pretreatment with MK-801 both prevented and reversed
the motor dysfunction mimicking motor complications in parkinsonian patients. These results
were later confirmed by Stella Papa in the primate 1-methyl-4-phenyl-1,2,3,6-
tetrahydroxypyridine (MPTP) model of Parkinson’s disease. Finally, as the culmination of all
this step by step work, we launched a clinical trial of amantadine, then the only NMDA
antagonist available for human use, in patients with intractable motor complications. In 1998,
Leo Verhagen Metman and others reported that amantadine significantly improved levodopa-
induced dyskinesias and motor fluctuations. Amantadine remains today the standard
pharmacotherapy for motor complications, even though it’s long off patent, and has never been
promoted by any drug company. The results of our small, yet well-controlled trial, since
replicated by many other groups, had a major impact on the lives of those with advanced

Parkinson’s disease.
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TB: This seems like an excellent example of what you referred to earlier as translational
research.

TC: It is. The discovery that amantadine benefits parkinsonian patients with response
complications was particularly important to me, because it reinforced my view that truly novel
treatments can be found by small groups through the painstaking application of fundamental
scientific principles. We started with insights at the molecular level, and proceeded to
evaluations in rat and non-human primate models, and then finally, in man. The basic idea arose
from our observation that dopaminergic input to spiny neurons affected the sensitivity of co-
expressed glutamatergic receptors. This led to studies of the bidirectional signaling between D1
and D2 dopaminergic receptors and ionotropic glutamatergic receptors. We found that the
nonphysiologic stimulation of dopamine receptors altered the phosphorylation state and channel
characteristics of nearby NMDA and AMPA receptors. These changes reflected the aberrant
activation of kinases or deactivation of phosphatases that control the amount of phosphorylation
at particular sites along the intracytoplasmic tails of these glutamatergic receptors. The receptor
alterations increased their sensitivity to cortical excitatory drive. As a result, striatal output
evidently changes in ways that favor the appearance of parkinsonian signs and response
complications. Clinically, we now know that although other NMDA antagonists attenuate the
motor complication syndrome, those that are non-selective for all NMDA receptor subtypes are
not very useful. So our attention turned to drugs that target the NR2B subtype of NMDA
receptors. These drugs appear to be very effective in our animal models, and clinical trials of
NR2B antagonists should begin soon. In addition, we are now finding evidence suggesting that
NMDA and AMPA receptor antagonists may have additive effects in rodent and primate models.
Perhaps a cocktail of both antagonists would prove safer and more effective than either given
alone. Hopefully, a clinical evaluation of this possibility will start in the not too distant future.
Our studies thus suggested that sensitization of NMDA and AMPA receptors expressed at the
dendritic tips of spiny neurons play a crucial role in the pathogenesis of motor dysfunction in
Parkinson's disease. Since protein phosphorylation serves as an important regulatory mechanism
for these receptors, the differential changes in the phosphorylation state of certain tyrosine and
serine residues that we found occurring as a result of nigrostriatal system degeneration or
intermittent dopaminergic treatment likely contributed to their altered synaptic efficacy. These

thoughts raised the possibility that we might be dealing with one aspect of a more general
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phenomenon. At the time, little was known about signaling in medium spiny neurons or about
how these neurons integrate inputs from their various receptors. Extending our observations
about how signaling between dopamine and glutamate receptors functioned, we began to look at
whether similar mechanisms might be operative at other transmitter receptors expressed on these
striatal efferent neurons. If the way one receptor was stimulated regulated the synaptic efficacy
of others then, we wondered, could this be a way that neuronal dendrites approach the challenge
of synaptic integration? The implications of this concept for the treatment of motor dysfunction
seemed obvious. Could blockade of other, nondopaminergic and nonglutamatergic, transmitter
receptors expressed on spiny neurons affect motor function and, more specifically, ameliorate
symptoms due to a decline in striatal dopaminergic input or chronic exposure to nonphysiologic
dopaminergic replacement? If some of the various transmitter receptors expressed on spiny
neurons modulated the way cortical glutamatergic input influenced striatal gabaminergic output,
then drugs that interact with these receptors might treat motor dysfunction due to disease or
treatment related abnormalities involving one of the other receptor systems. To make a long
story short, we have been exploring these possibilities in relation to the adenosine A,,, the
serotonin SHT,4, and the a,- noradrenergic systems. In each case, it now appears that selective
blockade of one of these receptor classes ameliorates Parkinsonism or motor complications or
both. These studies were started in rat and then primate models, and we have already started, or
we are planning to start, clinical proof of concept trials. These strategies open up an entirely new
approach to the treatment of Parkinson’s disease, and perhaps other neurologic disorders, as well.
Rather than the traditional approach of replacing the deficient transmitter, it may sometimes be
safer and more effective to pursue novel pharmacologic strategies that prevent or reverse
subsequent reactive changes. In Parkinson’s disease, we might no longer be limited to simply
replacing dopamine at spiny neurons, but rather have the option of pharmacologically modifying
other systems with countervailing actions at these neurons. More generally, we might no longer
be constrained to think only about directly correcting the malfunctioning transmitter system, but
could consider pharmaceutical interventions that tend to reverse the downstream consequences
of the original malfunction.

TB:  When did you do this work?

TC: These are experiments mainly carried out over the past five years, although the concepts

had been percolating within the lab for a bit longer. What I’ve been describing are examples of
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the general concepts that have long guided my research at NIH. I sought to apply and extend
what is already known about neural mechanisms, especially interneuronal transmission, and
more recently, intraneuronal signaling, to the discovery of better pharmaceuticals for the
treatment of brain disease.

TB:  You started treatment of Parkinson’s disease with anticholinergics. What is their status
now?

TC:  Before the discovery of levodopa, the anticholinergics were all that was available to treat
Parkinson’s disease. But they confer only meager benefit to early stage patients, and can cause
confusion and somnolence. The pharmacology of anticholinergic therapy of Parkinson’s disease
hasn’t really advanced since the 1950s. The drugs we have today are essentially the same as
those we had then. Usage is low. Nevertheless, much more has now been learned about CNS
cholinergic receptor subtypes and it might be useful to go back and see whether selectively
targeting a particular subtype might improve their therapeutic index. It’s an area that warrants
future attention.

TB:  What is the current status of MAO inhibitors in the treatment of Parkinson’s disease?

TC: A fair amount of work has been done on monoamine oxidase inhibitors. Drugs of this
type have relevance to Parkinson’s disease for two reasons. For palliation, MAO inhibitors
provide modest symptomatic relief as monotherapy in early stage patients and they may also help
a little in smoothing out motor fluctuations in later stage levodopa treated individuals.

TB:  Type B inhibitors, or all MAO inhibitors?

TC:  Selective inhibitors of the MAO-B isoform are used clinically for safety reasons. The
second reason that parkinsonian patients receive drugs of this type is because of their disease
modifying potential. Interestingly, there is evidence suggesting that their neuroprotective activity
in animal models could reflect mechanisms other than MAO inhibition. But the results of clinical
neuroprotectve trials have been hard to interpret. A big problem has been in trial design,
particularly the lack of outcome measures that accurately reflect the underlying disease state. All
studies, to date, have failed to prove that MAO-B inhibitors are neuroprotective. But, on the
other hand, they didn’t rule out that possibility. So, the work continues.

TB: In the United States?

TC:  In the United States and elsewhere in the world.

TB: In the course of your research did you have any contact with psychiatry?
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TC: My first seven years at NIH were spent at NIMH, where I was surrounded by talented
psychiatrists and their exciting work in psychopharmacology. My initial lab experiences included
sharing a bench with Joe Schildkraut and Saul Schanberg, and later sharing an office with several
psychiatrists, including Chris Gillin and Keith Brodie. Biff Bunney’s affective disorders group,
which then included Fred Goodwin and Dennis Murphy, was nearby. Dick Wyatt got me
interested in the relation between monoamines and sleep. John Davis started me to think about
psychosis and monoaminergic mechanisms. Interactions with these, and many other individuals,
taught me a lot about how to approach the clinical study of brain disease and shaped the
directions my future research would take. Like many around me at NIMH, I began to use drugs
as tools to selectively manipulate brain transmitters, especially those measurable in spinal fluid,
and specific clinical functions, especially motor and cognitive functions. Using this
pharmacologic approach, one could infer a great deal about the relation of specific transmitter
systems to particular clinical behaviors. Soon, I was attracting others to work with me and was
able to begin the first NIH clinical group focused on neurodegenerative disorders, such as
Parkinson’s disease and Alzheimer’s disease. Although most who subsequently came to do
clinical research in my group were neurologists, I also had the privilege of training a number of
psychiatrists, at least three of whom went on to chair their own academic departments, and one
who became a president of the ACNP. Just now, I’'m preparing for an upcoming NIH celebration
for all the young people who have passed through my lab. It was surprising to find out that the
total is now somewhere around 120, and to realize how many had already made extraordinary
accomplishments and risen to positions of high responsibility in the academic, government and
industrial worlds.

TB:  Your years at the NIH have shaped both the lives and careers of others and your own.

TC:  Due to my experiences at NIMH, I have always had a strong interest in disorders at the
border of neurology and psychiatry, such as Alzheimer’s disease, and Tourette syndrome, and
Huntington’s disease. In relation to Alzheimer’s, Norm Foster and I were among the first to map
the cortical distribution of neuronal hypofunction using early PET scan technology. Most
investigators at that time thought that the disease mainly affected the prefrontal cortex. But our
results pointed more to involvement of the parietal and temporal association cortex. They seemed
to fit the most typical clinical picture, as well as the distribution of cortical neurofibrillary

tangles. Interestingly, when 1 first presented these data to an imaging conference in
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Stockholm,they were politely ignored. When I presented them several weeks later at a meeting in
Bethesda, they generated rather heated criticism. Then a few months later, I listened in New
York while a competitor presented what was essentially a concurrence with our findings, along
with the claim of precedence. Fortunately, we had already submitted our findings to the Lancet
and Neurology. And our pictures must have been attractive, since several drug companies later
made use of them, without attribution or permission, in advertisements for their cholinesterase
inhibitors. In the case of Huntington’s and Tourette’s disease, our work failed to make much
progress towards finding better treatments. But my interest in these disorders did afford the
opportunity to try new ways to stimulate clinical investigators to perform more scientific and less
descriptive studies. In cooperation with the relevant patient advocacy organizations, my trick was
to organize large international symposia to which leaders in research disciplines that could be
important for a particular disorder, were invited. The first was on Huntington’s disease, in 1972.
Most of the invitees had never actually worked on the disorder being discussed. But, as hoped,
many were tempted to apply their technology to have some results for presentation at the
meeting. And publication of the proceedings of these symposia served as a stimulus to both
investigators and granting agencies. I know these efforts were effective, since Pub Med Citations
invariably spiked in their wake.

TB:  So in the course of your research, you have become involved with cognitive function in
neurodegenerative disease?

TC: Yes. I've already mentioned our imaging studies in Alzheimer’s disease. My lab was
also among the first to perform clinical studies with cholinergic system activators and inhibitors
in Alzheimer patients, as well as in those with progressive supranuclear palsy. But I think your
question was referring to my earlier comments about an interest in cognitive processing. In that
regard, we have done some work, although not nearly as much as I would have liked. For
example, Alan Braun and I conducted several cerebral imaging studies in Tourette’s syndrome,
which attempted to link regional changes in neuronal function with the severity of various
behavioral abnormalities. Perhaps the most interesting finding was an association between
obsessions, compulsions, and coprolalia with hyperactivity in the orbitofrontal cortices. In the
late 1990s, Chris Randolph and Eric Mohr and others in my group devised a neuropsychological
screening battery known as the Repeatable Battery for the Assessment of Neuropsychological

Status (RBANS) that is now used in the assessment of cognitive disorders of various types. Now,
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getting back to neurodegenerative disease, our early work focused on the application of
transmitter pharmacology to the development improved palliative treatments. But more recently
our emphasis has shifted towards disease modifying, rather than just symptom modifying,
treatments. Current molecular and cellular biology offer lots of powerful new tools and
approaches to study neuroprotection and neurorestoration. I think the field is beginning to make
some real progress, especially at the basic science level, even if the results from the large clinical
trials of protective interventions have been uniformly discouraging. I‘ve been putting together a
list of pharmaceuticals that are available for clinical use and that have recently been found to act
on mechanisms that could benefit some neurodegenerative disorder. These drugs, often older
ones that are now off patent, would thus lend themselves to repurposing as novel disease
modifying agents. Our focus has been on pharmaceuticals of potential interest for Parkinson’s
and Alzheimer’s disease. The list includes more than 30 drugs.

TB: Was it as many?

TC: I came away with the feeling there are too many, not too few. There were more
approaches to test than resources for testing. How could we rigorously prioritize all these
possibilities? The drugs we first chose to work on had to act on a plausible disease mechanism
and in a valid animal model, if one existed. They also had to act in the human brain in ways that
could be measured noninvasively. It was essential to be able to establish acutely whether a safe
and tolerable dose was able to exert an adequate effect on the putative target mechanism. Only
then, would it be reasonable to invest the huge amounts of time and money that even a pilot
neuroprotective trial takes. In the case of Alzheimer’s disease, we are now looking at drugs that
block a particular kinase, GSK (glycogen synthase kinase) 3, which mediates the
phosphorylation of the microtubule associated protein tau at certain sites. The hypothesis is that
the hyperphosphorylation of tau at these sites initiates a potentially injurious process of self-
assembly into neurofibrillary tangles or impairs axoplasmic flow. Although Alzheimer’s disease
is clearly multifactorial and heterogeneous, one or both of these mechanisms could contribute to
the degenerative process.

TB:  Are you working on this in your laboratory these days?

TC:  Yes. We are currently looking at the ability of several common drugs, including lithium
and valproic acid, to block particular GSK3 mediated phosphorylation reactions. Clinical trials in

this area are beginning elsewhere, although I am dubious that any one of these GSK3 antagonists
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alone will confer clinical benefit to Alzheimer patients. It may be necessary to combine these
drugs, or some additional drugs, in order to safely alter phosphorylation at critical tau epitopes in
human brain. Working more with biologic markers, in this case tau in spinal fluid, might be a
good way to start evaluating these therapeutic hypotheses, before launching a clinical trial.
Mechanisms affected by these drugs could also be important for the treatment of other
neurodegenerative disorders.

TB: Let me switch now to another topic. Could you say something about how you got
involved with the ACNP?

TC:  When I joined Irv Kopin’s lab, I noticed that nearly everyone went off to some tropical
paradise in December to talk science. The ticket for admission was merely a poster, which was
easy to prepare, if you were doing full time neuropharmacology research. I found out that the
meeting was organized by the ACNP and the next one was scheduled for Palm Springs. And so, I
did what was necessary and went to the meeting and learned and enjoyed. And since then, I have
done what was necessary so I never, or hardly ever, missed a subsequent meeting. Although the
focus was always on psychopharmacology, I have never attended an ACNP meeting that was not
full of exciting new brain science related to therapeutic issues of interest to me. In most ways,
psychiatry has lead in the development of better treatments for brain disease. Neurologists have
much to learn from these successes.

TB: Is there anything else you would like to add? Is there anything we did not cover?

TC:  Well, there are always more things to talk about. Now, perhaps they are best left for
another time. But before ending, I should mention that I have been heard to complain that
neurotherapeutics wasn’t getting its fair share on the ACNP programs. The ACNP leadership
usually responded by asking why I didn’t propose sessions that would attract neurologists. So, I
tried, once or twice, with little success in getting participants. Of course, there was a circular
problem. If there’s no neurology, then there are no neurologists, and if there are no neurologists,
then there’s no neurology. The ACNP was doing just fine the way it was operating, and I was
enjoying their meetings. If I wanted more emphasis on neurotherapeutics, then I would have to
find another venue; which is eventually what happened. In 1997 1 founded ASENT, The
American Society of Experimental Neurotherapeutics, which joins the academic, government,

industrial, and advocacy communities to facilitate progress in developing new therapies for those
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with neurologic disease. The organization is doing well, largely because it copied ACNP’s
successful formula.

TB:  What would you like to see happen in the future?

TC: 1 think that trying to figure out what causes CNS neurons to die prematurely is very
important. Neurodegenerative disorders can be regarded as a rate phenomenon. In Parkinson’s
disease, the difference between someone who evidences no Parkinsonism throughout a normal
lifespan and one who manifests parkinsonian symptoms at age 60, is that the rate of degeneration
of the latter individual’s dopamine cells has increased by a factor several folds. The implication
is that in Parkinson’s disease, and presumably in other neurodegenerative disorders, just slowing
down this accelerated rate could confer real benefit. Preventing onset or totally stopping
progression is not immediately essential. I think the chances of discovering a way to achieve a
modest degree of benefit are excellent in the near term. One or more of the newly emerging
leads will soon begin to show efficacy. And even an initially modest success will transform the
field of neurodegeneration, just like transmitter pharmacology did for psychiatry 40 years ago.
TB: Thope it will.

TC: DI’'msure it will.

TB: And on this note we conclude this interview with Dr.Thomas Chase. Thank you very
much.

TC:  Thank you. My pleasure!
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11.PAULA J. CLAYTON

TB: This will be an interview with Dr. Paula Clayton® for the Archives of the American
College of Neuropsychopharmacology. We are at the annual meeting of the American College of
Neuropsychopharmacology, in Hawaii. It is December 9, 2001. Could you tell us where you
were born, something about your education, early interests, and how you got into psychiatry?

PC: I was born in St. Louis, Missouri, in 1934, the third daughter of two parents who both
went to college. The fact that they both had college educations was important. My mother
decided, very early on, that I should be a doctor. She was an energetic woman who helped me
pursue that goal. It never occurred to me that I wouldn’t become a physician. When I graduated
from high school, I went to the University of Michigan, graduated, and then entered medical
school in 1956 at Washington University, which was in my home town, and where I was one of
only two girls in my class. 1 felt they took me because they needed a second girl. It happened
that I chose a medical school that was intensely interested in research, so we had to do research
in our freshman year. Then, in our sophomore year, a very funny thing happened. We were just
beginning our first course in psychiatry and the man in charge of teaching burst into the room
and said, “We’ve just been approved for a rotation in psychiatry; now we’ve got to teach you
about psychiatric diagnoses. We want you to come to class! You can’t take it lightly! We’re
going to lock the doors, if you’re not here on time”. That man was Eli Robins. That was in 1957.
So we went through a systematic approach to diagnosing patients for illnesses from depression
and mania to schizophrenia, alcoholism, and so on. Eli would say things like, “The first thing
you’ve got to decide when you see a patient is whether they have ‘the big C’. We all looked at
him, dumbfounded, and he said, “Whether they’re Crazy or not, because if they’re Crazy, and
that’s the layman’s word for it, they can only be depressed, manic, schizophrenic, organic or
maybe have alcoholic hallucinations. That’s the first thing you’ve got to decide.” We were
taught intensely about psychiatric diagnoses. That was certainly to my advantage, yet totally
fortuitous. When we went into the clinic in our third year, in 1958, the faculty was beginning to

use imipramine. So we were not taught about psychotherapy. I only learned about making a
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diagnosis, basing a treatment on the diagnosis, and following the improvement of a patient’s
symptoms. A classmate of mine, who was first in the class, experienced a serious depressive
episode. We were on the same rotation. You could just see him becoming less and less capable
of answering questions directed to him. He was treated by a department member and after
several failed drug trials, he was treated with ECT in his junior year. He graduated with our
class. That shows how somatically oriented the department was. Before I graduated, I thought I
wanted to go into internal medicine, but because psychiatry at Washington University was so
similar to medicine, it became a possibility. I liked the people, Eli Robins, Sam Guze, George
Winokur, and Lee Robins, in psychiatry, so I wondered if it would be a better area for me than
medicine. I talked to my husband and to the faculty and decided, on the day I graduated, that I
would do a residency in psychiatry. It was not something I went to medical school to do.

TB: It seems that your first encounter with psychiatry through Eli Robins had a major impact
on your career.

PC: Right. And the lecture by Sam Guze on depression and suicide also had a major impact.
The idea that we should ask patients whether they were suicidal when depressed, and plan a
treatment based on that, was so foreign. Not just to me, but to all in the class. Everybody else
said, one should not put ideas like that into the patients’ heads, but at Washington U, they were
insistent that every depressed and alcoholic patient had to be asked these questions.

TB:  So, you were taught direct interviewing to derive a diagnosis. Everyone had to be asked
specific questions?

PC:  Yes, you had to ask questions. It was unique. The other unique characteristic was that
we were taught that when dealing with inpatients, we should always interview their relatives
before seeing the patients themselves. For really ill patients, relatives were considered more
reliable sources of information about the patient’s condition. There were only three of us who
went into psychiatry, and we were probably the first generation of students exposed to that kind
of thinking. When I began my residency, it was imperative to do research. No resident was
allowed to graduate without a research project. I was encouraged and decided to do research on
bereavement, because I knew what depressive patients admitted to the hospital looked like and I
wondered how that state differed from that of those who were bereaved. First, I interviewed
relatives of patients who died at Barnes Hospital. Then, I wrote a grant to do a bigger study,

identifying people from death certificates. Even though Washington U had a good reputation,
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they’d never obtained a grant to study a clinical issue before. So, they were very pleased that I
did the project. Another important thing was that Eli, who was the chairman of the department,
got intimately involved with everything we did. He was able to do that because by that time, he
was ill with multiple sclerosis, which limited his ability to travel. So he taught me how to design
a questionnaire for widows and widowers. He said, “Never ask open-ended questions. Think of
all the possible answers, so that you give people an idea of what you want”. That was interesting
because the only open-ended question I did ask produced all kinds of answers that I couldn’t put
together in any quantitative way. He also taught me how to analyze data. At that time, there
were no computers, so we did all of our “p” values by slide rulers. Because I was interested in
depression, I also got involved in research with George Winokur, who at the time was doing a
big follow-up study. From data collected in that study, we derived the diagnostic criteria for
mania, which outlined the three main symptoms of the illness: a manic mood, push of speech,
and overactivity. That was my first paper.

TB:  When did you publish with George Winokur the diagnostic criteria of mania?

PC: In 1965. Then we did a follow up of those patients, and wrote a book on Manic
Depressive Disease that was published, in 1969. There were no computers, but George Winokur
loved to work by hand in the card sorter.

TB:  So you worked, at that point in time, mainly with George Winokur?

PC: Right. He was my major mentor. We also published the first American paper on the
division of bipolar and unipolar depression.

TB:  Didn’t your book with George have a third author?

PC:  That was Ted Reich. He was the junior author. I was the middle, and George was the
senior author. Ted was a geneticist. He was born in Canada, studied there, trained at Washington
U., and then went to England, I believe, to study genetics. He did the studies that showed
bipolarity runs in families and that there are hypomanic gamblers and obsessional patients in
those families. I was always most interested in treatment, and wrote the clinical descriptions and
treatment section in the book. At that time, lithium was already used; in fact, I used it first, in
1962. We had a manic minister, kind of like Elmer Gantry. He’d written bad checks. George
read about lithium in The Lancet, and after the patient was given multiple ECTs and

trifluoperazine, but was still not well, George had the pharmacy make up lithium pills, because
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nobody produced them. We gave lithium to the manic minister and he got better. So, we began
using lithium for mania, in 1962, even though it wasn’t marketed and approved by the FDA.

TB: It took quite a long time after the first paper was published on the effectiveness of lithium
in mania before it was approved for clinical use in the United States.

PC:  Right. But the first paper was written by Cade, in 1949.

TB:  Then, there were several papers published on it in the 1950s by Treutner and his group, in
Australia, and Baastrup and Schou, in Denmark.

PC: Right. I was always interested in treatment; probably more because of George’s
mentoring than Eli, who was a therapeutic nihilist. For his entire career, Eli probably only used
psychotherapy and Sodium Amytal (amobarbital).

TB:  Could you say something about Eli Robins? He was a very important figure in American
psychiatry.

PC: Idid not know him when he wasn’t ill, so I can’t comment. But women, who knew him
before then, said he was a very handsome, outgoing, and charming man. He could talk to you at
a party about the movies you’d seen, or the last book you’d read. He was an intense thinker, who
studied at Harvard in the early 1950s, and brought the scientific method to Washington U. His
team of Sam Guze and George Winokur promoted a different approach to psychiatry than others
did. They were not popular. I remember I was a resident and went to a meeting in Chicago, in
1962, with another colleague of mine, Dick Hudgens. They were promoting community mental
health programs, saying that we needed to develop services in the community to prevent mental
illness. Everybody agreed that pregnancies could be prevented with birth control and that
infectious diseases could be prevented with vaccines, but my colleague stood up and said, “But
we can’t prevent mental illness. How in the world are you going to prevent mental illness?” It
was that kind of approach that made everyone angry, because we asked piercing questions that
people couldn’t answer. Our Grand Rounds and Research Seminars were that way, too. You had
to present research every year, and Eli would sit there and listen. He was sick and he couldn’t
hold his head up. Then, suddenly, he’d lift his head and ask a question that you were amazed at.
You thought he was sleeping, and then he asked the most pertinent question. And you’d say,
“Well, I’'m sorry, I don’t know the answer”. Then, you’d go back and analyze your data to find
the answer. It was a very provocative, enriched environment, in which to be a faculty member.

And it was very open. Except for those times when we had an outside speaker, we never had
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Grand Rounds without interviewing patients and discussing them. Eli would interview the
patient or, when he got too sick, other people would. We’d discuss the treatment with everyone
involved, and you learned that there’s no perfect treatment. Depending on where you’re coming
from, you might treat the patient in very different ways. So, it was a helpful, nurturing
environment.

TB:  What about George Winokur? Could you say something about him?

PC:  Yes. I told him once that I don’t think he could have survived in the late 1990s, because
he was so direct, to both men and to women. He could say the most awful things to you, and
then laugh, and get away with it. When I was a resident, he said to me, “We’d like you to be
chief resident”. That was, in 1965. I hadn’t thought of that, and I said, “Why should I do that?”
And, he looked at me and he said, “Because it’ll make a man of you”. And then he laughed. He
couldn’t have said that, in 1995. He was in charge of the in-patient service, so he also
interviewed every new patient the residents admitted to the hospital. He was also in charge of
recruiting residents. I remember one of my junior colleagues telling me that he was interviewed
by George, and at the end of the day, George called him into his office and said, “You know,
you’re not the best resident candidate we’ve ever seen or will ever see, but we’ll take you”. He
was so direct that he would throw everybody off-guard. I saw him interact with a colleague, who
was a dyed-in-the-wool analyst, and he’d say the most terrible things and get away with it. You
certainly learned to be open and honest with George, and to admit when you didn’t know
something. I think the skills he taught me, did me well when I became chair in Minneapolis. It
was Sam Guze, who represented the medical model in psychiatry for us. He was an internist
before becoming a psychiatrist, and we learned from him the ways to validate a psychiatric
diagnosis by information on clinical course and family history, treatment-response, outcome, and
biological tests. He was also more serious. Once, I asked him if he wanted to have lunch with
me. And he replied, “Only if you won’t talk about your children”. 1 was shocked, as I didn’t
think I talked much about my children. However, by the time he became Vice Chancellor at
Washington U., he learned to be more tolerant of trivial talk.

TB:  Could you say something about the relationship between Eli, George and Sam?

PC:  They got along well. I think George and Sam lived in the same area of St. Louis, and for
many years carpooled to work and, I assume, talked about psychiatry constantly. When Eli got
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sick, George and Sam decided they would have to go to meetings and carry Eli’s message. It was
hard to tell, though, from whom the message truly originated.

TB:  So, it was hard to tell from whom the message originated.

PC: I couldn’t be sure. You know, by the time I was there, each had his defined area. We all
read Kraepelin. So Kraepelin was our Bible.

TB: Do you know which edition of Kraepelin’s textbook you had to read?

PC: I think the 1899.

TB:  The one in which he introduced manic-depressive insanity and dementia praecox?

PC:  Yes. And the department paid for the book to be translated into English. And then we
read things from Stromgren, Bleuler, and all those people. We were only taught evidence-based
psychiatry. Every paper we read was based on data. We were not taught to be psychoanalytic,
to think in terms of the unconscious or dreams, and things like that. So it was unique, and I
always felt lucky.

TB:  You were very lucky.

PC: I was lucky, also, that I was one of the few women. Eli Robins’ wife, Lee Robins, was in
the department, as well. She was a sociologist and did a very famous follow-up study that
probably was Eli’s idea. Lee became a real hero in her own right, but I don’t know where she, or
I, for that matter, would have been without being in that atmosphere. There was also another
woman in the department, who eventually left. So, I was one of the few women, and it was an
advantage. They put me on the lunch brigade with every speaker. And we had speakers from all
over the world, a lot of Englishmen, people from this country, and Canada. I went to have lunch
with them, being the token woman.

TB:  Would you like to mention a few people whom you met?

PC:  Well, Jules Angst is one. I later collaborated with him. Bob Kendall and David Goldberg
from England are others.

TB:  What about John Wing?

PC:  Yes, I did meet him, as well. We collaborated and interacted with many people, including
basic scientists, in several countries. Eli supported a basic science laboratory in the department,
originally, with two basic scientists and residents and faculty who worked with them.

TB:  What did they do in the laboratory?
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PC: Blake Moore worked on protein chemistry and Bill Sherman worked on
phosphoinositides and the mechanism of action in lithium. They had a mass spectroscope. So we
did original research on the relationship between dosages, blood level, and treatment response to
first-generation antidepressants. I’'m an author of a paper that reported that of all of the first-
generation antidepressants, nortriptyline was the one that you could depend on the most in terms
of dose, blood levels, and outcome.

TB:  Kragh-Sorensen in Denmark had similar data. Did you collaborate with him?

PC:  No. His study and ours were parallel studies. I knew him, but we did not collaborate.

TB: I suppose by the time of these studies, the therapeutic nihilism in the department was
gone?

PC:  Well, Eli was really the only nihilist. John Biggs and another set of people did those
studies.

TB:  Are we talking about the late 1960s or early 1970s?

PC: I would think the mid-seventies. We would look at these drugs on the mass spectroscope
and see which were dirty and which were clean. I learned at that time, mainly through
nortriptyline, to think about drug metabolism by the liver, because if you gave somebody 50mg
of nortriptyline, the most common blood level you’d get was 50 ng. But if you gave somebody
the same 50mg, and they ended up with 100 ng in their blood, you realized they must be a slow
metabolizer.

TB: So, you and the department got involved in psychopharmacology, and especially, in
pharmacokinetics?

PC: I never thought about it that way, but you’re absolutely right. We started attracting
residents who wanted to do these kinds of studies. Sheldon Preskorn and Matt Rudorfer came to
Washington U. to train, and took their own ideas forward. We also trained people like John
Olney, Dave Dunner, John Feighner, Marc Schuckit, Steve Zalcman, and Ted Reich. Some of
the people in the department got together and wrote up our diagnostic criteria, so they could be
published.

TB:  You are referring to the St.Louis criteria that Robins, Guze and Winokur formulated and
John Feighner put in writing, in 1972.

PC:  Absolutely correct. And, I think John would admit that. I was reading those criteria as a

medical student, in 1957.
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TB:  Were you involved in the preparation of that paper?

PC: No. I would have liked to have been, but I wasn’t. They met in Eli’s office every
Wednesday for months. Without John Feighner, that project wouldn’t have been done, because
Eli was ill, and the other two were busy doing other things. It was John who said, “We really
have to get this into writing”. So, they met every Wednesday and wrote the paper.

TB:  The paper was written at those meetings?

PC:  Exactly. Another interesting paper that Eli did was on the biochemical basis of
psychiatric disorders. He wrote it with Boyd Hartman. Boyd went on to do wonderful research
on norepinephrine in the brain, showing that it’s frequently on blood vessels. He got cows from
the slaughterhouse to study their brains.

TB:  Were you encouraged to do biochemical research?

PC: I only did pharmacokinetic research, but others, depending on their interests, did basic
research. I left in 1980, but I can say that from 1956 to 1980, during the years when I knew what
was going on in the department, we never did a drug company study. We were frequently
invited to participate in these studies because we knew so much about clinical diagnoses, but we
never accepted. On the other hand, the two collaborative studies of depression, one of which was
a drug study, were the basis of my entry into this society.

TB:  When was that?

PC: I would guess in the late 1970s; just before DSM-III was published. DSM-III was the
product of many consultations. So Spitzer and Endicott came to Washington U. frequently, and
would stay for three or four days at a time, talking to Eli about it. I became a member, at the
time, when neuropsychopharmacologists realized they needed an understanding of diagnoses.
Many of us were admitted in those years as members in this College, so that we could be the
critics of papers that dealt with clinical psychiatry.

TB:  Were you involved in the development of the concept of external validity of psychiatric
diagnoses?

PC:  Eli gave a speech in the mid-1960s on external validity. I don’t know from whom the
concept comes, whether it was Eli’s or Sam’s or George’s. But certainly by doing cross-
sectional, follow-up studies, we all strived for external validity. Another thing that happened in

the 1970s was that Eli got very involved as a consultant in both the clinical and biological
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collaborative studies of depression. There’s still a part of a project going on, on follow-up of
those patients.

TB:  Were you involved in those studies?

PC:  Yes, because I was Eli’s legs. He couldn’t move; to go to a meeting was very difficult for
him. So, he always had to have a collaborator go, and I was his collaborator on that project.

TB:  But were you involved in those studies as an investigator?

PC:  Yes, with the clinical study, but not the biological one. Eli had such an active mind. He
also started a study on schizophrenia. It was about the time that Bob Heath, in New Orleans, put
electrodes in the brain of schizophrenic patients to stimulate them. Then Arnie Friedhoff reported
on a pink spot in the urine of schizophrenics and Eli decided to follow it up. He started it when
he was well, and I followed those patients. It was amazing the criteria he used in the 1950s to
gather this group. When we followed them up years later, if they had not committed suicide, they
were still all schizophrenic. I remember going into the home of one woman and interviewing
her. She seemed so normal. She was a mother and had children in school. I was using our
structured questionnaire, and when I asked her if she ever felt that people interfered with her, she
said, “Yeah, I really don’t like to have people that close”. And I said, “Why? What do you
mean?” And she said, “Well, I don’t like those people who come into my house, and comment
on me, and tell me what to do”. I had interviewed her for an hour, and did not realize that she
was psychotic. But once I got to psychotic symptoms in the questionnaire, she had every one. I
didn’t understand how she was able to function. It was amazing how she did so, with those
strong auditory hallucinations and delusions in the back of her mind.

TB:  They didn’t seem to bother her?

PC: No, and her family seemed to accept it. I don’t know whether she had any further
treatment. The first part of the interview was general questions like,”Have you been in the
hospital?” When I completed that part, I thought, well, this is the one patient that Eli really
misdiagnosed; she is not psychotic. But there she was, psychotic.

TB:  So the use of the structured interview helped.

PC: We were taught how to administer a structured interview and used one with every
research patient. There were several competing structured interviews used in the department.
However, the one that became the most well-known was the Diagnostic Interview Schedule

(DIS).
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TB:  Were you also taught general psychopathology?

PC:  We were taught psychopathology. I still have Fish’s book and use it to teach residents.
TB: Didn’t Fish come over to North America to give a series of lectures on psychopathology?
PC: Not that I know of. We were taught many things written by those descriptive
psychiatrists. They were colorful and it was wonderful but we never knew who was right.

TB: Let’s get back to your research. Your very first research grant was on bereavement, right?
And you did this research sometime in the 1960s.

PC:  Right, it was in the mid-1960s.

TB:  Could you tell us more about that project?

PC: I found the people by using death certificates and identified the ones to be interviewed by
using a random numbers table. We would call the people we wanted to be included in the study
and then we would go to visit them within the first month after their loss. Then, we followed
them up a year later. We found they had all the depressive symptoms that other depressed
patients have, except as Freud already recognized, they did not have guilt feelings, they were not
self-incriminatory and were not saying, “It was my fault”, and that kind of thing. But they had
sleep disturbances and weight loss. Some of them would lose 40lbs. They also had trouble
concentrating and poor memory. They described their first response to the loss as numbness,
which I think is the first response to any kind of stress or shock that could last from a few hours
to a few days. Then they developed a severe depressive syndrome. They did not eat or sleep.
The depressive syndrome dissipated in a year or so, although 10% of them remained depressed.
These displayed a sort of a major depressive disorder without self-incrimination and suicidal
thoughts.

TB: Then you analyzed, wrote up and published your findings. Was there anyone else at the
time that did similar work?

PC:  There was no one else, at the time. But we had a group of depressed in-patients who were
being monitored. So I did compare my findings to what is seen in depressed patients in the
hospital. They had similar symptoms except they also had guilt feelings and self-incrimination.
TB:  You mentioned before that the first response to the loss was a kind of stress response?
PC: I feel that bereavement provides a model for studying the response to stress. What we
learned was that stress increased alcohol intake in some people. People, who took pills, took

more; they took their own and their deceased spouse’s pills, as well. And people who were
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inclined to overeat were eating more. Whatever characteristic behavior the person had under
normal circumstances was increased, once they were under stress. In spite of their increased
smoking and drinking, the mortality rate of the widows and widowers was not different from the
general population. To be able to study that, we had a control group of people who were in the
same voter registry book, and of the same age. We had permission from the city to do that and
identified them at the time the person died. They were in the same community with the survivors,
sometimes even on the same block. We followed them for a year so that we could compare the
mortality rate of widows and widowers with that of this group. The sample was small; it wasn’t
thousands, only 109. But there was no difference in mortality. So, we were interested in all
aspects of bereavement. Since only 58% of those we identified allowed us to do an interview, we
also had to prove that the people who refused were not systematically different from the ones we
interviewed. After comparing them on all the things we could find in the death records, I
thought maybe the people who refused were sicker and would die sooner. So I called them and
said, “Hello Mrs. So-and-so, I’m calling from the Post Dispatch”, which was our newspaper, and
asked if they’d like a subscription to the paper. They’d either say, “No, I don’t want it” or “I
already get it”, so at least I knew they were alive. There were four people whom I couldn’t find
because they did not live in the same house any longer. My data showed that if all of them had
moved out of town and died, there still would have been no increased mortality among those
who refused an interview.

TB: How was your report received?

PC: It got mixed reviews. Danny Freedman accepted the first report for the Archives without
sending it out to reviewers. There was some controversy because one of our papers showed that
Lindeman’s idea of acute death and the syndrome that followed was not valid. Another study on
anticipated versus unanticipated grief showed no differences, which was upsetting to some.

TB:  Did your finding stand up over time?

PC:  Yes, absolutely. And it’s important that it is a model for stress.

TB:  Stress caused by death?

PC:  Yes. I recently wrote a paper titled, “Why People Should Use Death as a Model for
Stress”. I have never understood why animal researchers didn’t take a pair of animals, remove
permanently or kill their mate, if that is acceptable, and study the animal’s physiologic

responses. There’s one nice study on norandrenaline responses in men whose wives were dying
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of cancer. Some of the wives died and some didn’t, so it was possible to study bereavement
response.

TB: Did you look at sex differences in the bereavement study?

PC: Wedid. We looked at everything. We looked at length of marriage, sex differences, and
religious affiliation. There were very few sex differences. Women had a little bit more insomnia
but the overall responses were amazingly similar. Men cried less frequently than women, but for
the most part they had the same responses.

TB: So you eventually moved from studying stress and bereavement to studying manic-
depressive illness and genetics?

PC:  Actually, I was doing those projects simultaneously. I did the study on stress and
bereavement on my own; the one on manic-depressive illness was in collaboration with George.
I was also involved in the cross-sectional and follow-up study of 500 randomly selected
outpatients. I have to say that Washington U had a very different model of education than most
universities did at the time, in that they thought that young people needed to do research and the
older people should do the teaching, because younger faculty needed to make their mark in
research at a young age. So we were allowed a lot of time to do research and had very few
clinical responsibilities, which is totally different from what universities do now. Now, what the
residents do is mainly clinical. What we did at Washington U. was good. And there is something
I have not mentioned yet — I had three children and didn’t work full time to begin with. It was
really fortunate that I didn’t have any strong ongoing clinical responsibilities, because I wasn’t
there half the time! They couldn’t assign me to a ward to take care of patients, because I only
worked Tuesdays, Thursdays and Fridays.

TB:  Weren’t you chief resident at Washington U at the time?

PC:  Yes. Actually, my ex-husband should be given some of the credit for that decision. When
they asked me to be chief resident, I went home and said, “Gee, they’ve asked me to be chief
resident. Do you think I should do it?” And he said, “Well, they’re awfully nice people”. He
thought it was a good idea. I hadn’t thought of staying in academia before that happened,
because the natural course was that if you were chief resident, you would go on to become a
member of the faculty.

TB:  What did you intend to do?
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PC:  Ihadn’t really thought beyond residency. I don’t think I ever thought about practice and I
certainly didn’t think about being chief resident. I might have thought about staying to help
somebody do research. You could do that. But then I got involved in the follow-up study on
mania.

TB:  Did this happen when you worked halftime? When did you actually work halftime?

PC:  Maybe from 1965 to 1972, or something like that.

TB: Didn’t you write your first book, Manic Depressive IlIness, during that time?

PC:  Yes, it was published by Mosby, in 1969. There are many research findings in that book
that have been reconfirmed over the years.

TB:  Could you tell us something about the book?

PC: It was based on a follow-up study of 61 patients, all with manic depressive illness, who
we had identified. George had done the work originally. I did the follow-up. My former husband
was also helpful at the time. He was an attorney and asked me, “Why would anybody drive from
Springfield, Missouri to interview with you? How can you ask these people to come back?” 1
said, “I really don’t know, but they do!” Then he said, “They want to tell you their story”. I
realized he must have been right. It was an interesting adventure and I learned that follow-up
studies are essential. That was the other thing that Washington U championed.

TB: Didn’t that follow-up study draw attention to the fact that psychotic symptoms in mania
are indistinguishable from psychotic symptoms in other psychiatric disorders?

PC: My first paper based on that study dealt with psychotic symptoms in mania and it showed
that manic patients have as many psychotic symptoms as schizophrenic patients do. When it
came to diagnosis, there was nothing pathognomic about psychotic symptoms. In the book, the
study clearly showed that psychotic symptoms are not unique to schizophrenia and that they also
occur in mania and depression. We also did a follow-up study and a family study. We
interviewed every member of the patients’ families and wrote the book on the clinical picture,
clinical course, family history and treatment of manic-depressive disorder; but first, we did a
thorough review of the literature up to that time. The book is especially informative because the
course of illness was less influenced by pharmacological treatments at the time. We found that
one-third of the patients had their first episodes before age 20, none after the age of 50. Most of

the family members were depressed.
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TB: Is there anything else you would like to tell us about Washington U. before we move on
to the next chapter in your professional life?

PC:  Two things, actually. One, we were a very social group — the department members threw
lots of parties at their homes for faculty and residents. Two, we were always encouraged to go to
meetings. Not only were we encouraged to attend, but Eli actually paid for us to go to them. I
remember the first meeting I went to in England, where I presented on bereavement. I presented
annually at the APA and at many other prestigious meetings. I met a lot of people. Then, when
Sam Guze became Chairman of the department, he said to me, “You know, I really think you
should be a chair person”. When I asked why, he said, simply, “Because I think you’d make a

'9’

good chair person!” By that time, I was sort of “second in command” in the department; he was
both Chairman of our department and Vice President of the University. I was the one in the
department to whom people would complain. It was also Sam, who told me, “You’ve got to go
and interview for jobs, even if you don’t want them. You’ve got to interview. You can go once
and find out about the job. Don’t go back if you’re not interested, but go once and learn the
process”. So I did that. I went to Buffalo, to Irvine and maybe a third place, but I felt the
problems in those departments were insurmountable and I didn’t go back to any of them. Then I
was invited to go to Minnesota. It had always had a tradition of research and they had a good
department of psychiatry. Don Hastings had been an earlier Chairman and he’d taken care of a
lot of important people. He had a special research budget for the department. Len Heston did his
early research on schizophrenia and Alzheimer’s there, and since the department was in a place
that used to be a psychopathic hospital, they also had a budget from the state. So the department
had a very hefty budget.

TB:  Was Hastings the successor of Bert Schiele?

PC:  No, actually Bert was never a chair. Bert had retired by the time I went, but when he was
there, he had a research unit. There were studies going on, on anorexia under Elka Eckert and
Heston. They had a really good research program that I could identify with. I went back for the
second time and finally decided to accept and become the chairperson.

TB:  When was that?

PC:  That was in 1980 and I did that for 19 years. Actually, Gerry Klerman told me that he had
interviewed for the chairmanship; evenutally they hired a person from the army who succeeded

Hastings. This interim chairman, whose name I won’t mention, was a good clinician, but not a
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researcher. He had no interest in research. At the time he took over the chairmanship, he asked
Bert Schiele, “Well, why do you get grants to do studies when the state will pay your salary?”
He couldn’t understand. He had no concept of research. When he left, we re-started research.
But, in the meantime, the psychologists had been very active in the department. Hathaway, who
devised the Minnesota Multiphasic Personality Inventory, was there. Paul Meehl was also in our
department. We had a whole host of strong researchers. So we reinstated psychiatric research in
the department, I think, successfully.

TB: Did you continue your research in pharmacokinetics or any other area of
psychopharmacology?

PC: 1 really have to say, I did not pursue that. I’ve always been more of a clinical
epidemiologist, and so the grant I wrote in Minnesota was to study elderly depressed people,
because I wanted to learn what kinds of activities they were engaged in. I didn’t get that grant.
They thought it was too ambitious. After that, I mainly pursued psychopharmacology through the
ACNP and work with pharmaceutical companies. 1 did not do drug studies myself, but our
younger faculty members started to do clinical trials. I remained interested in the genetics of
psychiatric illnesses, but I didn’t pursue that line of research either. I was also still involved in
the data analysis of all the studies I had worked on at Washington U., so I continued to write
manuscripts.

TB: Didn’t you do some studies with the dexamethasone test in anxious depression?

PC:  Yes. Max Hamilton was another good friend and it was evident from his questionnaire
that anxiety is a very significant part of depression. So, I used collaborative study data to write
about anxious depression, and then, collaborating with Bill Miller, used lowa data in a study in
which we compared dexamethasone suppression in anxious and non-anxious depressed patients.
We used a scale derived from the SADS items. We found that anxiously depressed patients were
the most consistent suppressors of the morning rise of cortisol. That shouldn’t have been too
surprising. The HPA axis reflects anxiety and not just depression. I pursued clinical ways to
validate diagnoses, but not any neuropsychopharmacology.

TB:  Could you tell us something more about the collaborative study you just referred to?

PC: It was an NIMH collaborative study, an enormous undertaking. It was pivotal in
developing assessment instruments that are still used today. It was difficult because there were

five centers — Chicago, Boston, New York City, lowa, and St. Louis — as well as NIMH. We
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were five sets of strong investigators and we did well. Gerry Klerman was a wonderful leader
because he was so tolerant. He would listen to everything and then make a decision. He had a
tendency to get a little impatient, so the discussions couldn’t go on forever. It was a very
important study in confirming the age of onset and course of bipolar and depressive disorders. It
also established lack of difference between different subtypes of depressive disorders. Marty
Keller was part of that study and, of course, Bob Hirschfeld. Bill Coryell and Nancy Andreasen
were also involved, as were Bob Spitzer, Jean Endicott, and Jan Fawcett. It was a study that
taught people about research. Marty Keller was a resident when I first met him and now he’s the
Chairman of the Department at Brown. All of this is important for appreciating the scientific
value of that project.

TB: Didn’t you do some research with Jules Angst in Zurich?

PC:  Yes, and that was wonderful. This month, we will be publishing a follow-up of his
original bipolar and unipolar cohorts. He has been collecting data on these patients from their
first intake interview to their death. And he has already shown that in each depressive episode,
there is an equal chance that the patient will commit suicide. An interesting part of that study was
related to clozapine. In spite of the reported cases of agranulocytosis in Finland, clozapine was
not taken off the market in Switzerland because they found it so useful in hospitalized patients in
Zurich. Angst’s studies show that if bipolar and unipolar depressed patients are maintained on
medication, that includes lithium, antidepressants, and antipsychotics, their suicide rate is
enormously reduced.

TB:  You worked with him on this study.

PC: I collaborated with him on this and on another study. In the other study, he administered a
German personality inventory, in which many dimensions were measured, to all men inducted
into military service in the canton of Zurich, Switzerland at the age of 18 and followed their
psychiatric history throughout their service. We went through all of those records and used
Feighner’s criteria to re-diagnose those patients who got psychiatrically ill. We also looked at
their personality traits. It turned out that unipolar depressed patients, prior to the onset of illness,
had personality traits characterized by more aggressiveness than controls, whereas the
personalities of bipolar depressed patients were not different from those of controls.

TB:  Did you work with him on any other projects?

PC:  No, these were the only two in which I collaborated with him.
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TB:  What are you doing these days?

PC: I retired in July of 1999, moved to Santa Fe, New Mexico and began teaching in the
outpatient clinic as a volunteer. Last year, I decided I was not doing well with retirement and
needed to get back to work. I missed being mentally stimulated and thinking about research
issues. In September of this year (2002), I started to work halftime at the University of New
Mexico and I’'m a Professor in the Department of Psychiatry. I drive from Santa Fe to
Albuquerque and teach in the outpatient clinic, see a few patients, and then try to mentor
residents, mainly women. We just wrote a grant to study the treatment of depressed bereaved
patients with Lexapro or with a placebo. There is another group in the US involved in the same
kind of research; if we get our grant, I think we will write a proposal for a collaborative study
and try to get funding from a pharmaceutical company. Since September 11", it has become very
important in cases of death and trauma to determine when psychiatric medications are necessary
and what treatment is most appropriate for each patient. It’s a very timely grant, at this point.
TB: It seems that you are trying to get back to research?

PC: I started with research and I’m going to end with research. All I did in between was
administration, and I didn’t find that pleasing.

TB: Seventeen years of administration?

PC: Nineteen. When I first went to Minnesota, I asked the head of surgery, “What do you
expect of a psychiatrist?”” And he said, “I want them to see my consults on time”. That was not at
all what I expected him to say. By the time I left, people appreciated the significance of
psychiatry in medical school. The Dean told me, if he had to do it over again, he would have
become a psychiatrist. 1 think they did finally feel that psychiatry was a part of medicine and
could bring in research dollars. Our budget in Minnesota went from three hundred thousand,
when [ started, to eleven million by the time I left.

TB: It sounds like you were a very successful Chairperson.

PC:  Ijust had good people. You hire some good people and you hire some bad. That’s what
Tom Detre taught me. He said, “Paula, for every eight people you interview, you’ll get one good
one”. So you hire them and you really try to support them.

TB:  What do you consider your most important contribution?

PC: I would say establishing the definition of mania and the book on bipolar disorder,

published in 1969 — which was really George’s idea — but we executed it together. The whole
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idea of studying normal people in bereavement to find the psychological response to such an
event and the subsequent outcome was also very important to me. Those would be my two. 1
wrote the first paper on schizoaffective disorder in this country. Some people still ask me to
come and speak on schizoaffective disorder, but it’s not a subject I’ve pursued. I also published
on depression in women physicians. Another interest of mine is anxious depression. Those are
my favorite subjects.

TB:  What was your last publication?

PC: My last paper was with Jules Angst on his bipolar study; I’'m a middle author on that
article. My last sets of papers were on anxious depression; on the family history, treatment
response, and things like that from the collaborative study, and then on the biologic markers in
that study from the Iowa data. One other thing has dawned on me in recent years, about entering
academia - [ really feel it’s extremely important. It’s sad that people don’t enter academia,
particularly, women. I was married to a man who had to go to work every day to make a living.
He was not salaried and he taught me how fortunate we in academia are to get a monthly salary
and benefits. He said, “Well, Paula, I can’t go with you on your trips. If I don’t work, I don’t
make money”. In academia we can do all this traveling and have all this freedom because we
have people to back us up. We are salaried and encouraged to do those things. It’s a very
wonderful life. It gives you a lot of freedom. It’s worthwhile to take these lower academic
salaries and have this enormous freedom compared to having a higher salary and getting stuck in
one place forever and ever. So when residents come to me and say they like academia and
research, and especially, if they have published a paper, I say to them, “Try academia if you can
afford to do it. It really is a wonderful job, and you meet all these wonderful people, and you’re
on the cutting edge”. 1 have never felt that I made a mistake in my decision to become an
academic, and it wasn’t because I thought it through. It was just being in the right place at the
right time. I believe that more people, especially women, should go into academia.

TB: So it was people like Eli Robins and Sam Guze who stimulated you to become an
academic?

PC:  And George. I think it was George. George was the one who asked me to be the chief
resident, in his crazy way, and that was my entrance. My early research with him played an
important role. He was my mentor. He had a way of teaching. We had rounds with him three

times a week to present new patients each time, at the end of those rounds, he assigned one of us
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a subject that we had to read and report on. I said to him one day, after presenting a depressed
patient, “How does this patient differ from what you feel if you lose someone?” And he said, “I
don’t know. Go read about it”. And, of course, I went and read Lindeman’s work, because he
was one of only three major contributors to the area, along with Freud and Abraham. When I
presented what I had read to him and the group, he said, “Well, that would be a good project”.
That was to become my research project as a resident.

TB:  As Chairman, were you involved mainly in administration?

PC:  Icouldn’t do much research. I didn’t have time.

TB:  How did you support the research units in your department?

PC:  Through grants and donations.

TB:  How much teaching did you do?

PC: That’s a good question. When I became chair in Minnesota, there was only an elective
clerkship in psychiatry. So, the first thing I did was work on getting a six-week clerkship. That
was important. [ had a very good faculty teacher whose father had been a teacher of chemistry.
He was a very bright guy, who didn’t do a lot of research but was extremely scientific in his
approach to questions. And he took charge of teaching. I always lectured in the freshman course
and lectured in the second year, on depression or mania. So I did do some teaching. I also
interviewed all the prospective residents. And of course, I always taught residents in various
rotations.

TB: Did you use the model of Washington U?

PC:  Yes. I established Grand Rounds, where we discussed clinical cases and at times, brought
in scientific speakers.

TB: Did you encourage residents to combine research with their clinical work?

PC: I couldn’t quite adopt that model but I tried. When I was half-way through as chair, we
established a clinical track, and I called all my faculty on the tenured track together and said, “I
think we should hire people to do the clinical work, so that you have more time to do your own
research, but the only way I can attract people to do that is to pay them more. Now, what would
you think if I hire an assistant professor in the clinical track who makes $20,000 more than you?”
They assured me that that would be acceptable to them. So we did it, and that freed up the time
for people on the tenured track to do more research.

TB:  How much clinical work did you do while you were Chairperson?
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PC:  As Chairperson, I was involved in clinical work with the residents. Each of us spent two
months a year on the inpatient service. I even spent one month on the eating disorders unit, a
clinical area I had little knowledge of. After we started an outpatient clinic, I worked half a day
in the clinic every week. I also started a mood disorder clinic, where I supervised residents. I also
saw a number of patients for medication combined with psychotherapy; probably five or six
every week.

TB:  So, you were involved quite a bit in clinical work?

PC: Right. I’ve never stopped and I’ve always seen patients.  Another thing I did in
Minnesota was what Sam taught me, which was that there would always be grateful patients, and
so, it’s very important to think about asking people, in the right way - maybe through the alumni
offices - to give money. We did raise money for two endowed chairs and two professorships and
some other things.

TB:  You mentioned that currently you are mentoring, and I felt that you were emphasizing
that you were mentoring women psychiatric residents?

PC: I was hired because women comprise half of most faculties now, and those who are good,
don’t have time to supervise. There’s a wonderful woman professor at the University of New
Mexico, but she’s busy. She cares and is a great teacher, but she’s busy doing everything else.
So she felt that I could have the freedom to do this. I think women need more encouragement,
mainly because they’re caretakers. Women are — by nature and by nurture — caretakers. It is
easier for them to take care of patients than to do research. They may not be quite as competitive
or as thoughtful about the world out there, so they need more encouragement to do research.
That’s why I stress the point.

TB: Is there anything else that we didn’t cover? I have one other question that is related to
your involvement with ACNP. You have served on several committees of the College; could you
tell us something about that?

PC:  ACNP is run by people actively involved with the organization, so I was one of them. I
had been a member and chairman of the membership, ethics and education committees. I was on
the council for several years. And I was involved in a long-term project that evaluated what
training psychologists — PhDs — might need to be able to prescribe medication. That was quite a

commitment. We went to Washington and all over the country. As I said, I’ve been very active.
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TB:  Aren’t you also involved with other organizations, like the American Psychopathological
Association?

PC:  Yes; I am actually a past president of that organization, as well as the Psychiatric
Research Society and Biological Psychiatry. The only other one I have been active in is the APA.
I’m on a whole host of APA committees.

TB:  Weren’t you involved in the editing of the APA journal?

PC: I was, but not anymore. But I have been on the committee that works on practice
guidelines for some time now.

TB: Is there anything else you would like to add?

PC:  Although I have mentioned my ex-husband and my children, we haven’t talked about the
fact that I was in medical school, when I got married and had my first child. My mother was over
40 when I was born, and as a consequence, was not as involved in my life as I would have liked.
I got it in my head that I wanted to be a young mother. I had my second child during residency,
and my third at the end of my residency. At the time, I felt like the people around me accepted
it. Now, when I talk to my former teachers and I ask them how they felt about it, they say, “Oh,
we had long discussions about whether you could be pregnant and be a resident!” I was shocked.
It was something they thought might be difficult, but it was possible. Now, I have five
grandchildren and two of my three children are married. One is a doctor and two are attorneys.
My life is proof that you can do all of these things. But you have to prioritize what is important
to you, and I learned that very early on. I once was asked to do a computer program for a lot of
money, early in the 1970s, and I said that I would do it. I sat down one weekend and tried to
write a program, but [ didn’t like it - I thought, “I’d rather be with my kid”. So I called them up
the next day and said, “I’m sorry, I can’t do this”. Around the same time, I was asked to be
President of the Missouri Psychiatric Society, which would have meant driving to Jefferson City
from St. Louis, so I said no. I think you have to prioritize, especially if you want to be both a
mother and an academic.

TB:  On this note, we conclude this interview with Dr. Paula Clayton. Thank you very much

for sharing this information with us.
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12.ROBERT A. COHEN

TB: It is November 2, 2000. I am Thomas Ban. We are in the house of Robert Cohen, in
Baltimore, to interview him for the archives of the American College of
Neuropsychopharmacology. Could you tell us where and when were you born, something about
your childhood, early interests, and education?

RC: I was born in Chicago, and as I mentioned to you before we started this interview, I was
run over by a light truck at the age of ten and had a fracture of my femur very close to its head.
The truck ran over my abdomen and I was in the hospital for ten weeks, something that would be
impossible now. At first, the doctors were quite concerned as to whether I would make it or not,
but actually the only serious thing that happened was the fracture. After two weeks in the
hospital, it was clear that I was going to recover. But the recovery was rather slow and this
hospital was the hospital in which I was born. The nurses and interns had spoiled me in the
hospital. They spent a lot of time with me, joking with me, talking to me about various things.
And by the time I left the hospital, I decided that I wanted to be like them; so I began to think
about how I could possibly become a doctor.

TB:  How old were you when this happened, ten?

RC: Ten.

TB:  So, it happened in 1919, right?

RC: My family was a typical family of that time. My grandparents had come to the United
States from Prussia, around the 1880s. We were two boys and five girls, and like many other
Jewish families, the girls went to high school and the boys went to college. I knew that I was
going to go to college from the time that I can remember. My mother had hoped that I would be
a lawyer, but I rebelled, and became a doctor. After graduating from high school, I went for a
year and a half to Crane Junior College, which was the Municipal College of Chicago. When [
was admitted as a junior at the University of Chicago, I registered for a new course in

physiology, which was given by Ralph Gerard. Gerard had just come back from a National
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Research Council scholarship in Europe, where he had worked for six months with Dennis Hill
measuring the speed of the nervous impulse.

This was a fascinating course with no formal lectures. The first day, when Gerard had come into
the laboratory to a relatively small group of about twenty students, wearing a rather dilapidated
lab coat with many acid holes in it, and smoking a big fat cigar, he asked us: “What is life?”” And
we began to try to give our answers to this unexpected question. And whatever we answered, he
asked: “how would you prove it?” Then he asked the students to criticize each other; that, to
make a long story short, stirred up my interest. Looking back at it, he really opened a new world
for me. In the laboratory, we saw an assortment of animals. While he was moving around, he got
us talking, and ultimately, we had to choose our research project. There were two requirements.
One, we had to get his permission to start it, and two we had to get his permission to stop it. My
project was to measure the blood pressure of a frog. We made a little hemostat to register the
blood pressure, then gave some adrenaline and found sometimes that the adrenaline made the
blood pressure go down instead of up. We never found the answer why. We also found the paper
by Roy Hoskins, which indicated that it could have something to do with the biochemical state of
the nervous system, at the time the adrenaline was given.

Gerard then became my counselor in my courses. In some way, I feel grateful to him, because
certainly what happened to me, would not have happened with anyone else. But he also deprived
me of an education because he advised me which courses to take. He decided that maybe one
course of philosophy would be useful, so I had a course in philosophy. I had also a course in
English history, because my father had been born in London, and I wanted to know something
about English history. And I took one course in anthropology from Edwards Supeer, who was a
distinguished anthropologist. All the rest were courses in science and languages, i.e., German
and French, in order to get a PhD.

I finished the first year of medical school education before I graduated from college. During my
first year of being in medical school, I had already taken many of the courses that my other
colleagues were taking, so I began to do research then; Wade Marshall and I shared a laboratory.
The people at Washington University had just demonstrated the shape of the nervous impulse
and Wade was building a machine to reproduce that. And I was trying to see whether it was

possible to restore conduction in nerves, if one used a hydrogen acceptor rather than oxygen.
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TB: Am I correct that we are in the early 1930s at the University of Chicago and that the
findings of your research were to become your first paper?

RC: Yes. We demonstrated that it was possible to restore conduction with metadine (3-phenyl
piperidine) and we published it in a paper.

TB: Do you remember the journal it was published in?

RC:  Probably the American Journal of Pharmacology.

TB:  And what did you do after that project?

RC: I became interested in studies of nerve met