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SALVATORE J. ENNA

Interviewed by Elizabeth Bromley

Waikoloa, Hawaii, December 12, 2005

EB: Would you tell me your name and where you were born?

SE: My name is Salvatore Enna( and I was born in Kansas City in December, 1944.

EB: And, tell me about your family.

SE: My parents were children of immigrants.  My grandparents on both my mother’s and father’s sides came from Sicily and had very little formal education.  My father was a high school graduate and my mother a grade school graduate.  I was one of five children, the second of five.

EB: So, you have one older sibling?

SE: Yes, I had an older brother and I have a younger brother and two younger sisters.

EB: And, when did your parents come to the United States?

SE: My grandparents came to the United States.  My parents were both born in the United States.  My grandparents came to this country in the 1890's.  

EB: And, what was the set up in your house, a lot of siblings?  Were your grandparents in the house?

SE: No, by the time I was born, only one grandparent was left and she died when I was very young. We had a very modest home, two bedrooms and one bath. In this house lived five children, two parents and my great aunt.  It was a crowded situation but it was wonderful.  It was fantastic.  I never felt deprived.

EB: You went to public school?

SE: No, I went to a private Catholic grade school and high school.

EB: And, what was that like, your high school experience, junior high and high school?

SE: Fabulous, fabulous.  I had a great adolescence.  I had a lot of friends and was very active in sports, theater, and other extracurricular activities.

EB: What kind of sports?

SE: Football.  That was back when you didn’t have to be particularly large to play high school football.  Today I don’t think I would make the team.

EB: You could run faster.

SE: Yes.  I went to a Jesuit high school, an all male school. We had a very good time, and I received a good education.

EB: Were you a good student?  Did you like school?

SE: I loved school. While neither of my parents went beyond high school, they believed strongly that education was the way to get ahead.  This was stressed in our household.  The great aunt who lived with us was a school teacher, so there was a lot of discussion about school, education and doing well.  So, school was a priority.  Attending school and doing well was just something that one did.  You know, you had to go to school.  That was your job.

EB: Something that was comfortable to you.  Did you have special mentors or teachers at that time in your life?

SE: No.

EB: Someone in your family or family friends?

SE: No, not really.

EB: Did religion play an important role in your family?

SE: My family was Catholic and they were fairly religious, although not extremely so.  We went to church every Sunday, that sort of thing.

EB: Now, you said they expected you to devote yourself to school and get an education.  Did they have more specific expectations for you?

SE: No.  They worked very hard to see that I went to the best school they could afford.  Again, that was their job and it was made clear that my job was to do as well as I could in school.  In terms of any particular career direction it didn’t matter.  The important thing was to get a good education. 

EB: And, what was your thought about your future?

SE: Well, in high school, I didn’t really give it a lot of thought.  You know, high school is pretty well laid out for you. You don’t make a lot of decisions in terms of subject matter.  In college, most of my friends went into business.  I found that pretty dull.  That didn’t excite me at all.  So I took science, with majors in biology and chemistry, almost in rebellion to the idea of going into business.  I just didn’t want to pursue a business degree.  At that point I wasn’t particularly drawn to science, although I found it interesting.  The important thing was that it wasn’t business.

EB: Rebellion against your peers.

SE:  Not in an aggressive way, but, if they’re going to do that, I don’t want to.

EB: Where did you go to college?

SE: I went to the local Jesuit College in Kansas City, Rockhurst College.

EB: Rockhurst?

SE:  Right.

EB: And, did you live at home then?

SE: Yes.  Oh, I couldn’t afford to leave town for college.  My family didn’t have any money and I worked to pay the tuition.  And this great aunt who lived with us helped me with the tuition, as well. She was unmarried so it was a family kind of thing.  Everybody said, “If Sam wants to go to college we’ll figure out a way to pay his tuition”.  And that’s what they did.

EB: And, so, how did it go with the science?

SE: Fine.  I really enjoyed it and, then, when I was a junior or senior I started thinking about career options.  You know, I needed to make a living. I considered all the conventional possibilities, medicine and dentistry, since most of the science majors go on to professional and graduate schools. I’d never considered pharmacology since, like most people, I hadn’t heard of it in high school and college.  I remember very distinctly, a fellow named Ed Walaczek, who was the Chair of Pharmacology at the University of Kansas Medical School who gave a talk to the science majors at Rockhurst.  His description of pharmacology opened a new world to me.  I was struck by the fact that pharmacology is a practical application of biology and chemistry.  I had no interest in going out to discover new plant or animal species. But, with pharmacology it appeared you could use your training in biology and chemistry for something interesting, for something that’s really useful. So, that’s when I was first introduced to pharmacology and became interested in it as a possible career choice.  When I graduated from college I made an application to graduate school at the University of Missouri-Kansas City School of Pharmacy and was accepted.

EB: You felt comfortable enough with that and applied?

SE: Yes, I applied to graduate school and was accepted.  The campus for the University of Missouri was walking distance from my home.  I continued living at home because I couldn’t afford to move out.  Of course, graduate school is a bit easier than undergraduate school because I was able to get a scholarship to cover my tuition and some other costs.  While the graduate program was small and not world famous, it was a good program. 

EB: What year did you start there?

SE: I began graduate school in 1965, the year I graduated from college.  I received my Master’s degree in Pharmacology in 1967 and my PhD in 1970.

EB: And, what was it like there?

SE: It was great.  For my PhD I worked with a fellow named Louis Schanker, which turned out to be a critical decision in terms of my own career.  Schanker had worked with B.B. Brodie.  I don’t know if you know Brodie, but a lot biomedical scientists today are his descendants.  Brodie ran one of the early laboratories at NIH.  He had a tremendous breadth of interests in science and pharmacology.  He and his group made seminal contributions in a variety of areas, including drug metabolism and neuropharmacology.  Many of the giants in the field of pharmacology trained with Brodie. Do you happen to know Julius Axelrod?

EB: I do.

SE: Axelrod was Brodie’s technician who ultimately received his PhD. He was given his own lab at the NIH and ultimately received the Nobel Prize for his work. Arvid Carlsson, another Nobel Laureate, worked in the Brodie lab at one time. Sol Snyder worked with Axelrod during the Brodie era.  So Brodie had this huge group at NIH.  One member of his laboratory was Lou Schanker, who became quite famous for his work on drug absorption.  Schanker, who was originally from Kansas City, was offered a position at the School of Pharmacy there.  He arrived at the University of Missouri-Kansas City School of Pharmacy about the same time I entered graduate school.  He asked me to join his lab and I was happy to do so.  For my PhD, I worked on animal models for studying drug absorption. We published two or three papers in the field. However, I knew I didn’t want to stay in the drug absorption area. I was more interested in neuropharmacology.

EB: Why was that?

SE: From what I’d read and people I’d met in the field.  It was just an area that interested me more than drug absorption. 

EB: Was that the new frontier at the time?

SE: It was developing.  You know, I can’t point to any one specific reason why it interested me.  It just seemed a bit more glamorous and exciting than drug absorption, although I have nothing against drug absorption.  It’s an important area.  Also, I’m sure I was influenced by a couple of other graduate students in school with me at the same time, who were working in neuropharmacology. I was taken by their enthusiasm and the interesting aspects of their work.  Anyway, after I was awarded my PhD, Schanker recommended that I do postdoctoral work with Parkhurst Shore, a neuorpharmacologist and former colleague of his in the Brodie lab at NIH. At that time Park was a professor at the University of Texas, Southwestern Medical School in the Department of Pharmacology.  He was internationally recognized for his work on monoamines.  I believe he was one of the original members of the ACNP.  In 1970 I went to Dallas and worked with Park for two years.  We did some work on drug receptor binding assays, very primitive stuff.  One of the more popular topics at the time was finding new ways to identify more precisely the sites of drug action.  Axelrod had pioneered the use of radiolabeled drugs and transmitters to address some of these issues.  Working with Shore I did some studies with radiolabeled reserpine in an attempt to localize its site of action and to explain some of its pharmacological properties, such as its prolonged duration of action.  Park and I published a number of papers on this topic.  One day I was talking with Park and said, “You know, my wife, Colleen, and I would like to spend some time in Europe. Do you think I could do some postdoctoral work over there?”  I suggested that I could probably work with Silvio Garattini, who, at that time, was head of the Mario Negri Institute in Milan.  I knew Garattini’s work and that he and Park were good friends.  Park replied, “Well, Silvio is a nice guy and does nice work, but I would recommend you try to get a postdoctoral position at Hoffmann-LaRoche in Basel, Switzerland where they are doing some very interesting studies and have significant resources”.  Park suggested that I look into working with Alfred Pletscher, who was director of research at Hoffmann- LaRoche at the time.  Alfred and Park had become good friends while both were working in the Brodie lab at the NIH.  Again you can see how important the Brodie group was to my career development.  Park volunteered to write Pletscher to see if they had postdoctoral fellowships at Hoffmann-LaRoche in Basel.  Pletscher replied in the affirmative and offered me a position on the strength of Park’s recommendation.  So, in late 1972, Hoffmann-La Roche flew me, my wife and our newborn to Basel where I worked for the next 18 months as a postdoctoral fellow with Alfred Pletscher.  

EB: You were working for a drug company, weren’t you?

SE: Yes.

EB: Was there any concern about doing that?

SE: No, because as a postdoctoral fellow my position was quasi-academic. I had no responsibilities with regard to the commercial operations of the company.  I could conduct any research that interested me, under the direction of Alfred Pletscher.  The people at Hoffmann-La Roche were wonderful and very open.  For example, I was allowed to attend scientific sessions covering their commercial research projects where I learned a great deal about drug discovery and development, and the challenges faced by industrial scientists.  So, during my time in Basel I learned a bit about the pharmaceutical industry, although that wasn’t my objective.  My own research in trying to identify sites of drug action continued at Hoffmann-LaRoche.  Since at that time Hoffmann-LaRoche was becoming quite wealthy from the benzodiazepines, money for research was virtually unlimited.  It was a wonderful time to be there.  And, of course, Colleen and I very much enjoyed living in Switzerland and made numerous contacts and friends in Europe, many of whom we still see on a regular basis 30 years later.

EB: Couldn’t you do that work in the United States?  Did you need to go to Europe?

SE: Oh, no.  I could have pursued these studies in the United States.  However, we went there because my wife and I wanted to have the European experience and because of the close personal relationship between Park Shore and Alfred Pletscher.  After I’d been in Basel for nearly a year I began to make inquiries about obtaining a permanent position back in the States.  By the end of my term in Basel I would have been a postdoctoral student for and a half years and, with a growing family, we felt it was time to settle down.  I communicated with Park Shore about this and he indicated the difficulties associated with obtaining a job back in the States while working abroad.  He suggested I do another post-doc with someone in the States, which would give me an opportunity to investigate permanent job opportunities in a more organized manner.  To this end he recommended I get in touch with Sol Snyder, a young faculty member at Johns Hopkins Medical School.  I believe this was in 1973.  I remember Park saying “This Snyder guy is doing a lot of exciting stuff and you might want to consider working with him to make your re-entry into the States”.  By coincidence Sol was coming to Strasburg for a meeting I was also attending.  Park arranged for Sol and I to get together and we met and discussed his research programs and my interests.  At the end of the meeting Sol indicated he would be happy to have me join his group when I completed my stint in Basel.

EB: So, what was exciting about what he was doing?

SE: Well, remember the emphasis of what I had been doing as a post-doc was on the localization of drug sites of action.  Sol was gaining notoriety with his development of an assay for identifying the opiate binding site.  In the early 1970's, Sol became quite famous, in both the scientific community and among the lay public, for identifying the site of action of opiates in brain. This was universally hailed as a major breakthrough in the field.  To achieve this Sol had adapted a radioligand binding technique that had been used by Pedro Cuatrecasas, a faculty colleague of his, for studying the insulin receptor.  Sol’s findings were considered particularly exciting since they made it possible to localize precisely the sites of action of opiates in the central nervous system.  It also made possible a more detailed study of the pharmacological differences among members of this drug class. The receptor binding assays developed by Sol and his lab became very popular tools for both academic and industrial scientists since they are technically simple and yet are powerful for discerning the sites of drug actions and for developing new drugs. Moreover, this simple technique could generate an enormous amount of important information in a very brief period of time.  At the time he and I met in Strasburg, articles were appearing in the New York Times, Time magazine and other lay publications about Sol and his opiate receptor discoveries.  While Snyder was a generation behind Park Shore, Park knew him because Snyder had worked with Axelrod, a close friend of Park’s from their time together in Brodie’s lab.  It’s all very incestuous.  So, thanks to Park’s recommendation, and the fact that Sol’s lab was attracting a great deal of money, Sol welcomed me to his group.  In June 1974 my family and I returned to the States and settled in Baltimore.  I spent two years with Sol at Johns Hopkins and they were, without question, the most productive two years of my life.  Sol’s laboratory was the most dynamic place in the world for neuroscience research.  You had this constant feeling that every day something new was being discovered that was really, really important.  In addition, Sol is a wonderful leader.  He infused in all of us enthusiasm and a sense of excitement about discovery.  I couldn’t wait to get to the lab each day and I was reluctant to leave in the evening.  However, by this time Colleen and I had two small children, Anne and Matt, and I had important obligations to them.  This period with Sol is the fondest memory of my professional life, and the most productive time.  We used to joke that because the receptor binding assays were so simple we could perform an experiment in the morning and collect the data and write the paper that afternoon.  Every experiment yielded something new and exciting.  For example, in one series of experiments we examined neurotransmitter receptor binding in brain tissue samples obtained at autopsy from people who had suffered with Alzheimer’s, Parkinson’s or some other neurodegenerative disease to learn which receptors are missing or over-expressed in these conditions.  Such data had important implications with regard to drug therapy.  Thus, if a particular receptor is missing from a critical brain region, why administer a drug known to interact with that site?  Or, if these receptors are overabundant that may mean there is a lack of this particular transmitter, so some kind of replacement therapy may be appropriate.  In short, our work had direct clinical implications which made it all the more exciting.  Sol and I co-authored 20 or 30 papers during that two year period.  Besides the work, I was fortunate to be in Sol’s lab then since it housed so many others who would go on to great careers in the neurosciences.  Among my contemporaries in Sol’s lab were Henry Yamamura, Ian Creese, David Bylund, Jim Bennett and Gavril Pasternak, all of whom were either pre- or postdoctoral fellows.  Junior faculty in the group at that time included Joe Coyle, Mike Kuhar and Elliott Richelson.  Most of these individuals are now members of the ACNP.  Having achieved some notoriety because of the number of papers we published, I began receiving invitations to present lectures and seminars at various institutions, to give symposium presentations, and to write book chapters and review articles.  As for my area of specialization, this was chosen by Sol who assigned each new member of the team a neurotransmitter receptor.  I was assigned GABA, and have remained in the area ever since.  There was some logic to this since I had worked at Hoffmann-LaRoche and was aware of the work being conducted in trying to link GABA receptors with the mechanism of action of the benzodiazepines.  So I devoted my entire two years at Johns Hopkins to defining the GABA receptor and to developing methods for studying this site.

EB: Is all of that based on a suspicion that was how the benzodiazepines were working?

SE: Well, there were data supporting this hypothesis, but it was indirect.  

EB: And, you said, fine?  That seemed all right with you?

SE: It didn’t matter to me.  GABA was clearly an important transmitter substance.

EB: It didn’t matter to you?

SE: No, no.  Just being in that laboratory was a treat and being the GABA guy was fine.  We had a serotonin guy, Jim Bennett, who’s a neurologist now at the University of Virginia.  Ian Crease, who’s now in Newark, was the dopamine guy, David Bylund, who until recently was the chair of Pharmacology at the University of Nebraska, was the beta-adrenergic guy, and Hank Yamamura, now at the University of Arizona, the cholinergic muscarinic guy.  

EB: Did your work start to have, at this point, some kind of overriding objective?  Did you start to think about what you were doing in a broader prospective, what your particular contribution would be?

SE: Yes. I had this GABA assignment and since we were all able to use this new and powerful receptor binding technique, my job was to define the role of this receptor in central nervous system function.  There were an endless number of experimental possibilities and leads to follow.  Some of the questions being asked included what role does GABA play in epilepsy, in schizophrenia, and in depression?  I could pick a disorder and look at it from the standpoint of the neuropathology and the pharmacology, could directly examine to what extent the drugs being used now to treat these conditions interact with the GABA receptor.  From these results we could possibly come up with new pharmacological tools to manipulate the GABA system.  So at that time my whole life was focused on finding out how alterations in GABAergic transmission explain some of the symptoms of various conditions.  This was particularly exciting because something like 30% to 40% of all neurons in the central nervous system are GABAergic, and another 40% glutamatergic.  So, GABA and glutamate are the two most important, quantitatively at least, neurotransmitters in the central nervous system.  Because of its widespread distribution, it is likely that every neurological and psychiatric disorder involves GABA in some way as does every drug that’s given to treat neurological and psychiatric disorders, if it’s administered for a long period of time.  So yes, as I said, there were an endless number of possibilities in terms of experiments and every experiment led to a discovery.  I mean, that was what was fantastic about this assignment. I was the first person in the world to discover this little factoid, you know, and that’s really fun.  That is really fun.  By 1976 my time at Johns Hopkins was coming to an end and I needed to move on.  I had to start earning a decent living to support my family.  So I began looking at job opportunities, which were plentiful given Sol’s fame and the visibility of our work.  Everyone coming out of Sol’s lab was eagerly courted by potential employers. I received excellent job offers from industry and academia.  My wife and I discussed at length which to pursue.  We leaned towards academia because we felt I’d have more freedom.  I had all these research ideas.  Ultimately we chose to accept a faculty position at the University of Texas, Medical School in Houston.  One reason for this was our positive experience living in Dallas and we still had friends in the area.  At the time the University of Texas, Medical School at Houston was a new institution.  I believe it was established in 1970.  Texas was investing a lot of money in medical education.  That was a boom time for medical schools, with many beginning operations in the 1960’s and 1970’s.  Because it was still new, there were a lot of young faculty, some of whom were friends and acquaintances from earlier days.  The chair of pharmacology was Alan Robison, who had made his reputation at Vanderbilt working on cyclic AMP.  Given his background and interests he understood the implications of what I was doing.  He and I got along very well.  He’s a wonderful person.  I joined the faculty in Houston as an Assistant Professor in 1976 and was an Associate Professor by 1978, and a full professor by 1980.  Since things were going well with my career I was glad we had chosen Houston.

EB: And, you set up your own lab?

SE: Oh, yes.  I got my own lab going.  I received funding right away.  The lab grew and at its peak I probably had about twenty people working there at any given time. 

EB: Do you have a lab now?  

SE: Yes, but not that size. I have a collaborative research program with another faculty member at the University of Kansas.

EB: What do you like about lab work?

SE: Well, the students you work with are one of the most rewarding aspects.  I was fortunate to have some outstanding graduate students and postdoctoral fellows.  They come up with the greatest ideas and that’s the way I learned.  Again, the joy in this work is in the pursuit of ideas and the excitement of discovery.

EB: How have students changed over your career?

SE: I don’t think they’ve changed that much.  Most individuals coming into pharmacology don’t really know what they’re getting into, because, as was the case for me, there isn’t much exposure to pharmacology in undergraduate work.  The students have a vague notion about the discipline and most are more interested in neuroscience than pharmacology. They’re attracted by the possibility of studying depression, schizophrenia or Alzheimer’s disease since they are familiar with these conditions.

EB: They’re interested in neuroscience.  What do you find that they think they’re going to do?  What are they interested in about neuroscience?

SE: I think they’re interested in understanding the brain and behavior.  I mean, one thing that has changed to some extent is that students are more interested in what is happening at the molecular level than was the case when I first started studying in the area.  At that time the emphasis was more biochemical, more behavioral.  Now, students are more interested in what is going on at the level of the gene.  They can ask questions now that we couldn’t when I was in training because of the availability of new tools for studying these issues.  And, so, one of the things I do with students is make sure they appreciate the whole picture, from basic molecular biology to behavior since you are limiting yourself if you focus on only one level of inquiry.

EB: Genes?

SE: Yes, they have to know molecular biology.  They have to know how to conduct research at the molecular level.  But I try to make sure they also appreciate what’s happening at the biochemical and the behavioral levels as well because you can manipulate genes all you want, but are missing important insights unless you can phenotype the animal as well.  You know, you can over-express or under-express genes quite readily.  Unfortunately, for many students today, both inside and outside the neurosciences, the consequences of these manipulations are unknown unless there is an obvious phenotypic change, such as the head falling off or the whiskers drooping.  This is unfortunate because there is a wealth of information to mine from an animal following a genetic manipulation.  Some may be very subtle changes, which require an understanding of animal behavior and basic biochemistry to fully appreciate.

EB: Where did you get that perspective from?

SE: Well, that was the way I was trained.  At that time one approach to research was to match a behavior, or a physiological response, to a disorder.  In this way you’d identify an animal model of a particular condition.  Then you’d begin studying what’s going on with this animal and how it differs from a normal animal.  So, for neuropharmacology, it was the behavior that drove the questions.  Now, in many instances the questions are being driven by what can be achieved at the molecular level.  What happens if we modify this gene, the expression of this particular protein?  

What does it mean in terms of brain chemistry or the response to drugs?  But, again, I think it’s important to ultimately define what it means with respect to behavior, the final end-point for our discipline.

EB: Is that something, in terms of the lab, that’s become more specialized or more focused since there isn’t as much need for work with the animals?

SE: Well, a lot of it is driven by that and the expense associated with animal studies.  Most of the emphasis, however, is driven by the NIH since it provides the funds for research.  As the molecular approach gained popularity, as science became more reductionistic, the NIH review panels and committees began directing money to those engaged in this approach.  In addition, these review panels became more and more populated with people doing this kind of research, which is perfectly fine since they are best able to judge the quality of this science.  But, as more and more money went to support such work then, to maintain your laboratory you had to do these kinds of studies.  This, in turn, determined the type of training received by the students.  As the number of molecular neuroscientists grew,, the number of those familiar with traditional techniques, such as behavioral and biochemical assay, shrunk, as these approaches were considered old fashioned. Fortunately, this attitude is changing now, with the NIH beginning to appreciate that we’re losing this expertise.  NIH is funding initiatives now to train more rounded scientists.  

EB: Fairly recently, in the last couple of years?

SE: That’s right.  Having been for many years a department chair I know for a fact there are students who have completed dissertation projects on say the expression and regulation of proteins that are thought to affect cardiac function, but know little about cardiovascular anatomy and physiology.  Many graduate students have never had the need, or the opportunity, to work with an intact animal, to learn how to handle a live rat or mouse, to give an injection.  Rather, they spend their entire graduate training working with cell lines.  While vital information is obtained from such studies, it is difficult to claim you are a neuropharmacologist or cardiovascular pharmacologist if you have had little or no exposure to the phenotypic changes that occur in intact animals following modifications of these critical organ systems. Pharmacologists, and other biomedical scientists for that matter, must learn to appreciate the inter-relationships among organ systems, a concept that can’t be taught or appreciated by focusing only on cell lines. However, because funding for organ system and whole animals studies has diminished over the years, there are fewer experts qualified to teach students these principles.  This must change or we will severely compromise our ability to place the results of basic biochemical and molecular studies into a clinically meaningful context.

EB: Knowing that it matters?

SE: In fact it’s very critical.

EB: Now, have you done or have you had exposure to clinical work or to working with clinicians?

SE: No, not directly.

EB: But, in your training, you worked a lot with animal behavior and whole systems.

SE: Right.

EB: And, in terms of your sources of funding, how was your lab funded?

SE: Primarily NIH, though I have had Department of Defense (DoD) and National Science Foundation (NSF) funding over the years.

EB: You had DoD funding?

SE: Yes, Air Force funding, funding from private foundations, the Pharma Foundation, small amounts from drug companies.  The main source of funding has been the NIH. 

EB: And has that been fairly secure over your career?

SE: My funding was quite secure, and in fact continued to improve each year, during the ten years I was on the faculty at the University of Texas Medical School in Houston.  Then, in 1986 Sol Snyder, invited me back to Baltimore to be Director of Research for a small biotech company he had founded a few years earlier.

EB: What was his company called?

SE: Nova Pharmaceutical.  Not surprisingly, this company was built around the idea of exploiting the receptor binding technique for drug discovery.  It sounded like an interesting opportunity.  After all, I’d had some exposure to drug discovery when I was at Hoffmann-LaRoche, although it was very limited.  Also, while in Houston I’d spent a great deal of time working as a consultant with many of the major pharmaceutical firms so I had some idea about the challenges faced by the industry, its approach to drug discovery, and its use of the receptor binding technique.  I accepted the position at Nova and we moved to Baltimore.  Of course, I gave up all of my NIH and other funding when I took this position.  I found my experience in industry very stimulating and educational.  In some ways the stresses were not different from those associated with my academic appointment.  For example, by the time I left Texas in 1986 I needed about $400,000/year to maintain my laboratory operation.  With Nova, I, together with other executives in the company, had to raise millions each year to keep the operation afloat. 

EB: You spent some time raising money.

SE: Oh yes.  That is a critical part of the job when you are trying to build a company that as yet has no revenue stream from product sales.

EB: Why did you go?  You know, were you looking for something different, a different kind of work?

SE: No, I wasn’t actively looking at the time.  However, I have a great deal of respect for Sol.  I knew he would be fun to work with and was certain that anything he was involved in would be interesting.  As I said, I had had some modest experience in the industry and thought this would be a chance to be involved in developing new medications.  This differed from what I had been doing up to then, with its focus on basic research.

EB: Then, looking again for some practical application for what you are doing? 

SE: That was one of the attractions.

EB: At that time, in the mid 1980's, there was a possibility of making a fair amount of money with the drug development opportunities, too?

SE: Yes, those were heady times, when stock options and other financial opportunities were quite abundant.  While I was given a nice employment package, there was no guarantee of a financial windfall.  The amount I would receive was dependent on how well the company performed.  At any rate, the financial possibilities were an attraction, although they were not the main driving force.  After all, I was financially secure in my position in Houston.  In any event, I returned to Baltimore and worked for Nova.  We initiated a number of drug discovery programs and came up with some interesting findings.  I enjoyed myself very much.  

EB: Did it seem that it would be possible to go back into an academic setting?

SE: I didn’t really think about that.  You know, I didn’t know what was going to happen in the future.  I had enough confidence in myself to feel certain I’d find employment in either academia or industry once the Nova experience ended. I had enough self-confidence that I didn’t worry. 

EB: It didn’t worry you what would happen if you had to move to another setting?

SE: No. My experience has been that if you do a good job of whatever you’re doing now, tomorrow will take care of itself.  Basically, in terms of our current incomes and positions, we all live off of what we accomplished yesterday.  The same is true for athletes or any other occupation.  You’re getting paid for past successes, with the expectation you’ll do as well or better tomorrow.  

EB: I failed to bring you back to the same kind of question about the overriding goal for your work.  You mentioned a couple of times taking a step back in order to do something more practical, but, also, great excitement about discovering and mapping out steps and just pure excitement about that kind of science.  How does that work for you?

SE: You mean, in terms of a balance between those two, a percentage?

EB: Some people have always wanted to find a cure for something and that’s been the motivator.

SE: That has not been my primary drive.  Over my career the most excitement I’ve had, was at times when I was conducting basic research.  Having an opportunity to develop drugs, being involved directly in the development of drugs that will help people, is also a motivation and is one of the things that I like being involved in, but that hasn’t been my primary driving force.  Rather, my primary motivation has been curiosity and the exhilaration of being the first person ever to see a significant piece of data.  I mentioned that earlier.  When you see the data and something works out as predicted, or there is a surprise that all of a sudden clarifies an issue, that’s the biggest high a person could have.  I’m the first person in the world to know this!

EB: What’s the most exciting thing that you’ve discovered in your career?

SE: I’ve never thought about that.  It’s all been very exciting and important.  It’s like asking you to choose among your children.  I’ve done some things that are more or less important, but, I guess, the one thing I take the most pride in is my corpus of work defining the biochemical properties of the GABA receptor system.  I was involved in that from the very early days.  That’s probably what I’m best known for.  It is also gratifying to know this early work contributed significantly to major discoveries made by others as, for example, the identification of the mechanism of action of the benzodiazepines, and the studies demonstrating an involvement of the GABA receptor system in numerous psychiatric disorders.  Also, my work helped provide the tools used by others in attempting to develop new classes of therapeutic agents.  So I see my work in the bigger picture.  That’s not to say that these subsequent findings wouldn’t have ultimately occurred without my contributions.  However, the fact is my work played a role in getting to where we are today in terms of understanding the neurobiological and pharmacological significance of the GABA receptor system.  That’s what is fun and exciting about my profession, and that’s what motivates me to continue with this line of work.

EB: So, you went to Nova?

SE: I went to Nova.  I was there for six years.  In 1992 Nova was acquired by another company, Scios, which was located in the San Francisco Bay area.

EB: Another biotech company?

SE: Yes.  They were interested in some of our chemical leads in the inflammation area.  Since they already had their own research director, and I wasn’t particularly interested in abandoning my interest in neuroscience, I exercised my option to leave the company. While at the time I had no specific plans regarding my next job, I was asked to interview at a couple of drug companies and at the University of Kansas, Medical School, which is in Kansas City.  As Kansas City is our hometown, this opportunity had particular appeal since both my wife and I had family in the area.  They asked me to interview for the chair of pharmacology since Ed Walaczek, the individual who had first introduced me to the discipline some 30 years earlier, was stepping down. 

EB: Full circle.

SE: So, I accepted the position at the University of Kansas.  We had lots of friends and family there and my mother was still alive at that time, as were both of my wife’s parents.  That was about twelve years ago.  We were both pleased to be able to move back home after being gone for nearly 25 years.  It was also good from the standpoint of my professional career since it gave me a chance to be a department chair and to grow a department.

EB: You were doing less and less science?

SE:  When I took the job as chair in late 1992 I took it with the understanding that I would remain in that position for a maximum of ten years.  In my experience, after about eight years most chairs begin to lose their effectiveness since institutional resources are needed for many things, with an established chair and an established department being low on the list of priorities.  For example, chair recruitment is an ongoing activity at most places, with current resources needed to attract qualified candidates for these posts.  So, I agreed to the offer with the understanding that I could step down in ten years.  At the end of that time I requested release from the Dean who asked me to stay on a bit longer since she had other chairs she wanted to fill first.  Finally, after twelve years as chair, I was able to step down and resume my career as a professor.  Since I’d gotten off the NIH merry-go-round for six years before returning to academia it was a real challenge attracting funding while taking on new administrative responsibilities.  With regard to obtaining grants it was like being a new faculty member again.  You have to re-establish your research credentials. 

EB: Even though you were Chair?

SE: Oh sure.  There are no guarantees for NIH funding.  While most people taking a chair bring a funding package and a research team with them, I had to rebuild from scratch while undertaking all of the administrative responsibilities of the position.  This included recruiting new faculty, overseeing laboratory renovations, reorganizing the teaching programs, and all the rest.  As I was re-entering the academic orbit it was a challenge to find the time to attract outside funding to reconstruct my research program.  As I indicated earlier, this was accomplished, in part, by collaborating with some of the faculty I recruited.

EB: Are you still doing that, after you stepped down as Chair?

SE: Yes.  

EB: Where do you see your lab going in the next five or ten years?

SE: Our interest now is regulation of receptor expression with regard to a particular kind of GABA receptor.  There’s a GABA receptor that was discovered about fifteen years ago that we’ve studied in detail and published extensively on.  Because it is unusual in being a heterodimer G protein-coupled receptor, little is known about how it is regulated and expressed.  This receptor, termed GABA-B, is very important for normal central nervous system function.  It plays a key role in the mediation of pain and emotion, two area of interest to us.  For example, people with chronic pain are often depressed, and depressed individuals seem to be more sensitive to painful stimuli.  Women tend to experience pain more than men, and females tend to suffer from depression more than males.  This suggests the possibility that hormones may be influencing these processes.  What is the relationship between, say, estrogens, GABA-B receptor expression and function and the pain threshold?  What effect does chronic pain have on the GABA-B receptor system?  Does pharmacologic manipulation of the GABA-B receptor modify the transmission and perception of pain and/or the emotional response to this type of stimulus?  Anyway, our emphasis is on understanding how the regulation of the GABA-B receptor at the molecular level is influenced by, and influences, the perception of pain and the affective component of pain syndromes. Pain is a wonderful vehicle for studying conditions such as anxiety and depression because they appear to be closely related to one another.  In the long term I would hope that our work would reveal the role of the GABA-B receptor in mediating pain and the emotional response to it with the aim of developing drugs that could be used to ameliorate these conditions.  Does this make sense?

EB: Yes.  What was the role of technological innovation in the development of your science?

SE: Indispensible.

EB: Like what?

SE: Being able to manipulate gene expression makes it possible for us to ask questions we couldn’t even conceive fifteen or twenty years ago.  It has already told us a great deal about the possible function of GABA-B receptors. 

EB: In terms of balancing your family life and your work life, you mentioned a lot of moves and shifts in your schedule trying to squeeze in a little bit here or there; how do you balance outside work?

SE:  The most important thing is to have a spouse who is understanding and supportive.  Also, I don’t consider myself a workaholic.  I’m not a 24/7 kind of guy when it comes to my work.  I believe it is important to have something outside of your work, with the family being the top priority.  I’ve always made it a point to spend time with my family, to spend weekends at home, especially when the kids were young.  Moving around has been great for all of us.  In fact, I’d recommend it to everyone.  There’s no better education for children, or for yourself, than living in other countries and other parts of this country.  This opens your mind and gives you an opportunity to learn about different cultures.  I know our children benefited enormously from the moves but there are times in a child’s life when it is more difficult to move.  The high school years are especially difficult in this regard.  We had to do this in our move to Baltimore in 1986.  Our eldest, Anne, was just entering high school at the time.  However, she thrived in her new environment.  In fact she graduated top in her class.  So I think the travel demands of my career were a boon for my family.  My wife and I agree our life has been full and interesting.  We’ve met so many people, been to so many places and been involved in so many things.  While our children have now moved on with their own lives, they all enjoy traveling.  Each has chosen to live abroad for a time.  For them traveling and moving is just a normal part of life. 

EB: You have two kids?

SE: Three.  Our third, Katie, arrived ten years after the second, so we sort of had two separate families.

EB: Are they scientists, doctors?

SE: My son Matt is a physician.  He’s in his last year of residency in orthopedic surgery at Brown University.  He’s the second child.  The oldest, Anne, attended Yale as an undergraduate and received an MBA from Stanford.  She’s in investment banking in the San Francisco area.  The youngest, Katie, just graduated from Columbia University in New York and is working at Christie’s auction house.  Her undergraduate degree is in art history.  So, only one of our children pursued a career in a medical field.  However, my wife and I were very careful never to push our kids into a career path, preferring instead to have them make decisions in their own way.  That’s the way I was raised.  As my parents taught me, the important thing is to get a sound education and find something you enjoy doing.  That’s the way we raised our children. They’ve done their own thing.

EB: Also, it mixes the practical and the desirable.

SE: It’s true.  We don’t know how this art history thing is going to work out, but that’s Katie’s choice.  Katie has many talents.  I know she will make a success of any career she chooses.   

EB: Actually, I just have a few more questions about your career.  Do you have any patents?

SE: No.

EB: You had experience in the academic world and in the private world, where do you think we are with that new science and what role do you want for industry to play in science? What do you think would be ideal as far as a relationship between industry and academia?

SE: You know, I haven’t really given it a whole lot of thought.  Perhaps the cleanest way to deal with that issue, because of potential conflicts, is to work through foundations.  I think industry does have a responsibility to help support basic research in academia because they benefit from it.  I’m not as extreme on this as some members of the Congress who believe that all drug companies owe some of their profits to the government because of the work done by the NIH.  In terms of drug discovery and development, industry adds quite a bit of value to the overall process.

EB: So, industry adds to the value?

SE: Yes, right.  I don’t agree with the philosophy that a company owes compensation to the government because they developed a compound that may have first been discovered at the NIH or some other government laboratory.

EB: Because it goes the other way?

SE: Because the company had to risk five hundred million to a billion dollars to develop this agent.  Without their willingness to take this financial risk the drug would never have been developed.  Indeed, most new chemical agents don’t make it through clinical trials.  I doubt the government is considering compensating companies for failures.   

EB: You also mentioned that in your career, working in industry, you brought things back to your academic lab.

SE: Yes, that’s right.  And most of the companies, the big ones, provide money to foundations or establish their own foundation which provides funds to investigators.  Some companies also pay for fellowships to help foster training in the biomedical sciences.  In my experience, working as an academic dealing with people in industry, I’ve found them to be very generous in providing compounds, reagents, and other materials in support of basic research.  Obtaining this type of support from industry has become more difficult in recent years, due in large measure to new government and institutional regulations.  That’s unfortunate.  It used to be I could pick up the phone and call a colleague in industry and ask him to send me a sample of a particular compound.  He would ship it off the same day.  Now you are required to complete a number of forms for both the university and company, and these must be seen and approved by various layers of administrators at both institutions before the compound can be shipped.  I’ve seen this process take up to a year between when the request went out and the material finally arrived in the academic laboratory.  I can’t help but think it is slowing down science.  The process certainly makes me think two or three times about doing a particular experiment if it’s going to take that long to get the compound for study.  Usually, by that time, I will have moved on to something else. 

EB:  Industry has changed too, when you could call up your friend at Lilly and get the compound.  Are companies still working that way where they would give their compounds to other scientists to do research?

SE: Most companies aren’t working that way now.  You have all this paperwork you have to do; fifteen years ago you didn’t have to do that.  They were very, very open about it.  But, it’s a more complex issue now.  For example, one thing driving caution on the part of industry is the litigious nature of society.  One of the expressions that’s sometimes used in this regard is “There are certain skunks you don’t want to poke”.  Say, for example, you have a successful product and some academic calls to obtain a small sample for some studies.  After doing his experiments he reports that this agent shortens lifespan.  Now this conclusion may be false, or the experiments performed improperly, but nonetheless you as the manufacturer have to chase down this possibility while at the same time defending yourself in public by assuring consumers the agent is safe if taken as directed.  Anyway, it seems to me there was a more collegial nature, a less suspicious nature, between industry and academia twenty years ago.  

EB: Do you worry that there’s less openness in science than there used to be?

SE: There is no doubt there is less openness among scientists than in earlier years.  This is due in part to the fact or the perception that academics and academic institutions have made a lot of money by licensing patents on their discoveries.  However, there has always been a certain amount of secrecy among scientists to avoid getting scooped and losing credit for ones discoveries.

EB: And it’s still there regardless whether there’s money involved or not.

SE: Right.

EB: You’re someone who did go to work for a start-up company and is there that new element in the culture of science; some people who made a lot of money on a risky decision, other people who made less and some who never made a risky decision. 

SE: I’ve known people in all those groups.  However, their decision in this regard has not affected my relationship, either personal or professional.  Take Sol Snyder for example.  Last month I attended a banquet in his honor when he stepped down as chair of the Neuroscience Department at Johns Hopkins.  On the day of this dinner the Baltimore Sun published a press release from Hopkins announcing that Sol had donated $30 million to endow the department.  Now, Sol, and his wife Elaine, come from modest backgrounds so the $30 million isn’t inherited money.  Rather, Sol achieved financial success through ventures like Nova Pharmaceutical and other activities.  His wealth, and the way he made it, hasn’t changed my relationship with him, nor to my knowledge has it changed the feelings of others.  He always has been, and remains, a highly respected scientist for the work that he’s done, his scientific contributions, and now for the financial contribution he has made to support research and training at Hopkins. 

EB:  I wonder if there are shifts in the questions asked in science because there’s money in certain areas and not in others.

SE: Sure.  I stated earlier, the willingness of NIH to fund a certain avenue of research drives scientists in that direction.  The same applies to commercial research.  There are certainly some academics that are focused on working in areas that could potentially make them independently wealthy.  However, this approach is difficult to maintain unless your research is supportable by the NIH since such work is costly.  It is very difficult for an academic to find outside private investors willing to support work on the chance it may have commercial potential.  Academic institutions are also aware of this and looking to exploit it.  You’d be hard pressed to find a major academic institution that doesn’t have an office dedicated to protecting intellectual property and to commercializing patents generated by members of the faculty.  So, academics are being pressured to conduct research that could be of financial benefit to their institution. 

EB:  As in, “What Is Up With Kansas?”
SE:  Did you read that book?

EB: It’s a great book, very smart.

SE: To me it was an interesting but misleading book.  The author grew up in the neighborhood where I live now, in Mission Hills, Kansas.  Anyway, in the book he goes on about how Mission Hills is loaded with people who made their money illicitly.  He stated that Mission Hills is now filled with greedy bankers and CEOs who have taken advantage of the masses.  He flatly states there are no longer any professionals living in this neighborhood since they have all been driven out by greedy corporate types.  Well, I don’t consider myself a greedy corporate type, nor do I think my neighbors belong in this category since I have radiologists living in the houses on either side of me, an orthopedic surgeon in the house behind me, a gastroenterologist in the house directly across the street from me, an attorney next door to him, and a neurosurgeon and a cardiologist living in the two houses on the corner of my block.  This is only one block in the neighborhood.  It’s hard for me to believe that all of the physicians and lawyers congregated on my block, leaving the rest of the neighborhood for those greedy CEO’s.  After reading this section of the book I had to conclude the author was either a liar or he hasn’t been back to his neighborhood in decades.  Clearly he didn’t know what he was talking about.  As far as I’m concerned he has no credibility.  Unfortunately, most people, like yourself, don’t know the facts so you have to take his word for it.  With this author that’s a mistake.

EB: Sure.

SE: Still, the book presents an interesting idea.  It does not seem to be in the best interest of the majority of the people of Kansas to be conservative, and, so, why are they conservative?  That’s why I talk a lot. 

EB: Not much, just for my benefit!

SE:  That’s fine.

EB: I’m wondering if you have any regrets about your career, decisions you’ve made, opportunities you missed?

SE: No, no major regrets.  I’ve enjoyed my career.  I could probably think of a couple of decisions where I’d like to have a redo but, overall, it’s been a fantastic ride.  I’ve been able to travel the world, live in many interesting places, work with intelligent and creative people, and make contributions to society.  I’ve been a faculty member, an executive, and a department chair.  What else is there in this line of work? It’s like I’ve been to a fancy buffet and had the opportunity to taste a bit of everything.  So, yes, I’ve had a wonderful time.  It’s been a great run.  I think this is due in large measure to the fact that I received such wise guidance and counsel from my mentors, Drs. Schanker, Shore, Pletscher, and Snyder.  These guys really took care of me.  They fostered me and my career.  They encouraged me and provided support when it was needed.  I hope I am remembered as fondly by my own students.  I try to guide them to postdoctoral experiences with scientists who are known for their work, but also who are known to care about their students and to have a long-term interest in their careers.  In looking back, I can say with confidence I was more blessed than most when it comes to having had supportive mentors.

EB: Do you have a least favorite part of it?

SE: No, I’ve had people ask me if I preferred industry over academia.  Again, it’s like choosing between your kids.  They’re just different, neither better nor worse.  They both have their challenges and rewarding aspects.  I do dislike bureaucracies, but that’s the same whether you’re in a commercial enterprise or an academic institution.  A lot of what we were talking about in terms of the problems with science can be traced to bureaucratic problems.

EB: Right, or fund raising?

SE: That’s a necessary evil in all lines of work.  I served for twelve years on NIH study sections, three different study sections.  I’ve reviewed grants and been on many site visits.  There is no question the process is cumbersome and can be flawed and unfair.  However, I still believe the peer review system is important for maintaining high standards and for identifying the most important work.  If you can’t get the funding, if your ideas are not fundable, if people are not finding them interesting, then you need to change direction.  That’s the way the system works. It’s Darwinian. 

EB: Anything we should have talked about that we haven’t covered? 

SE: Not that I know of.

EB: Good.  Excellent!

SE: Okay.

EB: All right.  Thank you.

SE: Thank you very much.

( Salvatore Enna was born in Kansas City, Missouri in 1944. Known as Sam to his colleagues, in his publications he is typically listed as S.J. Enna.





