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STEPHEN H. KOSLOW

Interviewed by Thomas A. Ban

Acapulco, Mexico, December 15, 1999

TB: We are at the 38th Annual Meeting of the American College of Neuropsychopharmacology in Acapulco, Mexico. It is December 15, 1999. I will be interviewing Dr. Stephen H. Koslow( for the American College of Neuropsychopharmacology.  I am Thomas Ban. Could you tell us where you were born, brought up and something about your early interests and education?

SK:  I was born in New York City, spending all of my childhood years there going to school. I went to college at Columbia University. After I graduated I left New York for the first time and went to Chicago.  What brought me to Chicago was the University of Chicago. I was enrolled in the Department of Pharmacology to study psychopharmacology, get a Ph.D. degree and pursue the area of brain research This is an area that has always interested me and I thought it was the most challenging in terms of all scientific areas.

TB: Who was the Chairman of Pharmacology at the time?

SK: The Chair was Lloyd Roth and he was also my PhD mentor.  He was interested in using radioactive tracers to look at distributions of drugs in the brain and he developed some very sophisticated audioradiographic methods.  He had done whole body radiography and then he developed a cellular method for autoradiography, so he could look at where the drugs localized at the cellular sites. He was a great mentor; and the department focused on the central nervous system and neuropharmacology. To my knowledge, in those days there was not much around in terms of neuropharmacology.  There were few texts to speak of. It was really the beginning of the modern era of brain research and the University of Chicago had some great scientists who showed us, and taught us how to think about how the brain might operate and gave us a good chance to get into the field of brain research. 

TB: Could you tell us about brain research in those days? Am I correct that we are in the early 1960s?

SK: I was at the University of Chicago from 1962 through 1967. In those days, brain research was really a black box, no matter where you studied; even if you were in laboratories looking at how drugs worked.  At that time, we had, what probably looks now to be a trivial argument, whether serotonin, norepinephrine, and dopamine were neurotransmitters and whether they really existed in the nerves and functioned as neurotransmitters.  These are the things I grew up on; learning about how the brain worked. We thought at that time that we had a great deal of knowledge and understanding in terms of brain mechanisms and how drugs worked in the brain.

TB: What was your dissertation on? 

 SK: My dissertation dealt with anticonvulsant drugs and their site of action in the brain.  This was my real first research experience.  This research led me to believe that it was important to study drug mechanism of action at the cellular level.  After I finished my degree at the University in 1967, I had a post-doctoral fellowship in Sweden. What I wanted to do was to look at how drugs worked at the cellular level.  There was a researcher at the Karolinska Institute, Dr. Enzio Giacobini, who was studying single cells from the nervous system.  He was isolating them, and studying how they functioned biochemically. He agreed that I could come and study how anticonvulsant drugs acted at the cellular level.  Well, no surprise it was not really possible to do the specific study that I wanted to do but going to the Karolinska Institute for a couple of years was a very rich experience.  It was really great to have the exposure to the Swedish community and in particular the Karolinska scientific community and to the variety of brain research that was being done there.

TB: Could you tell us about what you learned?

SK: I learned how to isolate single cells and look at microchemistry of cells. And I also became interested in neuronal regeneration.  We did some interesting regeneration experiments in the peripheral nervous system, reconnecting different nerves to each other and looking at their function and chemistry.  Many of the people that I worked with there made it a very rewarding rich experience.

TB: With whom did you work?

SK:  My post doctoral sponsor was Dr. Enzio Giacobini. Among those I interacted with at the Karolinska Institute were Thomas Hoekfelt, and Lars Olsen and Urban Ungerstadt  It was an outstanding opportunity to interact with people making important contributions to the understanding of brain function, to understanding the morphology, cellular connections and chemistry of the brain.  The big question was what to do when I returned to the US. I was interviewed by Mimo Costa, who headed a key research group in the Intramural Research Program of NIMH at Saint Elizabeths Hospital.  He was just developing a big research program there and he offered me the possibility to come back as a Fellow and work with him.  He liked some of the things we were doing in regeneration.  He also believed that it was important to do studies at the cellular level.  On returning to the US I came back to Dr. Costa’s group at Saint Elizabeths’ Hospital in Washington, DC. On the personal side, while in Sweden we had our first child, a daughter.  We came back to the United States with a Swedish baby, so to speak, and settled in Maryland to allow me to work at Saint Elizabeths for a number of years.

TB: Could you tell us about the research you did at Saint Elizabeths?

SK: I continued to do research on regeneration. Dr. Costa asked me to develop chemical methods for looking at small quantities of messenger RNA.  He asked me to do this because he felt it was very important to have this capability to extend his research which at the time was focused on neuronal neurotransmitter turnover rate. At that time, there were no methods to look at small quantities of mRNA.  The research went exceedingly slow. There was also a chemist in the laboratory, looking at gas chromatographic mass spectrometric methods to do the same thing. Dr. Costa suggested that we work together and try to develop quantitative methods for measuring extremely small quantities/concentrations of neurotransmitters. Within a short period of time Flaminio Cattabenni and I managed to develop a very sensitive quantitative method to look at the major neurotransmitters, which, at the time were serotonin, norepinephrine, and dopamine and their metabolites.  We proceeded to develop this method and did some interesting studies to demonstrate where neurotransmitters were in the brain even if not quite at a cellular level, but close to cellular level.  We used a new term to define our quantitative sensitivity. This was fentomole, reflecting the low concentrations we were able to measure. That was a busy period in my life. My wife was going back to school to get a degree in psychology; we had our second child, and, as you know, when you work in a lab you spend many hours there. It was an extremely productive period developing new methods and approaches to study the brain.  But, I felt at that time, that I was getting narrow in my pursuit and needed to stand back to be able to look at theoretical issues. To overcome this deficiency I accepted a position in the extramural research program at NIMH. The position was in the clinical research branch. The Head of the branch was Dr. Martin Katz, who is also a member of the ACNP.

TB: What was you assignment in the clinical research branch?

SK: I was responsible for making decisions about funding and stimulating the development of research in the field of biological psychiatry. The branch I worked funded biological approaches to clinical problems, and I had responsibility for the basic research focus in the branch. This was fascinating because it gave me an opportunity to learn about the clinical side of mental illnesses and meet with some of the outstanding research leaders of that day and get some insight into what their research and problems were about.  This was a real growth period in terms of expanding my horizons about how the brain worked, and also how clinicians looked at the brain and thought about understanding mental disorders.  During that period, Dr. Martin Katz was working with Drs. James Maas and John Davis and others to develop a multicenter study to look at experimental approaches to study the biology of depression.  At that time, all of the theories of depression were derived from small studies in which biogenic amines were a central theme. In those studies the biogenic amines may not have been measured with the greatest accuracy and the diagnostic procedures were different from one study to another. There were many neurochemical theories of depression.  Marty, Jim and John designed a study that would test these hypotheses in a large population of individuals using a new standardized diagnostic system across all of the research sites. They brought together scientists who had expertise in endocrinology, biochemistry, and clinical diagnosis and designed an in hospital study with depressed patient along with a normal control group.  The study started with a washout period for both patients and controls.  Patients and controls were evaluated using the same protocol and the patients were re-evaluated after pharmacotherapy by measuring biochemical and behavioral changes. It wasn’t an experimental study to develop new drugs, but rather it was testing the effects of existing effective drugs.  We used tricyclic antidepressants and studied behavior, and biochemical measures in cerebrospinal fluid and urine, as well as endocrine changes.  It was a fantastic experience to be responsible for coordinating this study. We did the study over a five year period. We had 150 depressed subjects who were treated and about 80 normal healthy controls. Both groups went through the same baseline procedures.  The findings were interesting but I guess, disappointing.

TB: Why were the findings disappointing?

SK: Because, they didn’t support the major existing hypotheses, but rather added to the controversy.  While it was clear there were disturbances, based on the measures taken, they were not as major as people thought they would be and it remained unclear what the exact alterations are in the disease.  We really couldn’t support any of the biochemical hypotheses,  creating chaos in our thinking and in the thinking of others.  Another major controversy arising from this study was whether it takes two to three weeks for the drug to start to work as suggested on the basis of other clinical and basic neuropharmacological research. The behavioral findings are based, for example, on Hamilton Depressio Rating Scale scores, a very global measure of symptoms in depression and not on fine measures of behavior.  In our study, we looked the Hamilton scores as well as more refined measures of behavior and we saw that early on, soon after treatment began, patients started to change in terms of their anxiety ratings and other symptoms, all decreasing in intensity, before changes were noted in the more global Hamilton scores. I think this is a major issue that needs to be researched more carefully. There is a need to include more refined behavioral measures in clinical studies to be able to look at the behavioral components of the disorders, not just the global clinical measures of depression. Unfortunately, when we designed the study, we used the published literature as our guide and looked for changes that could take place after two weeks of drug therapy.  All the biochemical measures were taken at baseline and then two weeks after drug therapy. Luckily, we had behavioral measures on a daily basis. So, we could see from the behavioral measures that the changes started pretty much soon after drug treatment initiation.  Marty is following up this issue to answer the question whether the drugs start the recovery process early on, as we believe the data demonstrated in our in study.

TB: Would it then be correct to say that your data did not support biochemical theories of depression and about the mode of action of antidepressants? Would it be correct to say that your data showed detectable treatment effects without a two to three weeks delay, shortly after commencement of treatment?
SK: That is true.  The study was very rewarding in terms what we learned from it. We published our findings and the ACNP provided an excellent forum for discussing with other scientists about what our findings meant. At the time that study was conducted I still had other responsibilities of stimulating and funding grants in biological psychiatry at the Institute. But while coordinating the study I was also able to return to my major interest: how basic brain functions operate.

TB: Are we in the late 1970s?

SK: This is now around the early 1980s and by that time it was clear to me, a basic neuroscientist, that the NIMH should invest more money in basic neuroscience.  I convinced the institute leadership to think about creating an extramural program for funding neuroscience and a Neuroscience Research Branch. They did create it in 1983, and I became the first branch chief. I proceeded to develop a program in Neuroscience to look at basic brain mechanisms in order to better understand the functional pathology of mental disorders. This program developed quite nicely over the next seven years.  Each year there were more neuroscientists and more questions to be answered. It was a great experience and opportunity to develop this program. In the 1980s, the molecular biology revolution was beginning.  We tried to introduce people into this area of research. It was very stimulating and rewarding to see people start to move in the new directions using molecular approaches. I think the program did extremely well; one could see the field changing. It was also reflected in the ACNP which became much neuroscience oriented, and less clinical, to the unhappiness of some members and the happiness of some others.

TB: So, you think that the implementation of your program played a role in the move from clinical research to neuroscience in ACNP meetings.

SK: I think there was a group of us that wanted to see psychiatry based on biology. Initially, I thought it was a good meeting because I could learn about the clinical aspects of brain research and disorders, but I wanted to see more information on how the brain actually works transmitted to clinicians.  During this period, I also promoted efforts at the NIMH to support research on imaging.  Imaging offers a unique window on the brain; that could allow us to do innovative studies. I think by now, everyone understands that imaging is a powerful tool for understanding the brain in health and disease. We are still struggling with the methodology of imaging because however powerful, it still has limitations.  Now, there are multiple ways to image the brain that are more powerful than what we had in the ‘80s, which was limited at that time to positron emission tomography.  When Lew Judd became Director of the Institute, he was interested in seeing neuroscience applications in psychiatry grow even more rapidly. He created a Division of Neuroscience and I was appointed as the Director of this new division. Given this opportunity we developed many more research programs. There was greater investment in supporting research on understanding the brain from the point of view of molecular mechanisms.  This was exciting. It was also the beginning of the Decade of the Brain; a marvelous period of pursuing knowledge about how the brain works. There were an increasing number of people interested in pursuing brain research.  There are currently about 30,000 people, who attend neuroscience meetings annually in the United States.. If you think about the type and amount of data that is generated by all these people, it is enormously rich.  I’m saying this because this is really where my focus is now at the Institute; trying to stimulate the field to do research in specific new areas.  The issue, basically is, that at this point in time with all of the advances in technology and approaches to study brain function, we have a richness of data that isn’t totally utilized by everyone, even by the researchers who have created the data.  Most people will do experiments to answer a specific question and once they answer that question and publish the paper, the data is usually put on a shelf someplace and never looked at again.  But, if one wanted to reanalyze the data or ask slightly different questions, you could do that if the data was available. The way we do research today, they are not available. I believe that we are in the middle of a very exciting new revolution.

TB: What revolution are you referring to?

SK: The information technology revolution. We are all impacted by it in every way and state of our lives.  We need to take advantage of the new techbology and do something different in the way we do science; we need to have a paradigm shift in how science is carried out and allow our data to be shared more universally; and allow our data to be mined by other scientists.  It is not only the amount of data that creates this need, but also the way neuroscience and brain research is done today.  Because of the complexity of the brain and the highly specialized technology used it is very difficult to study the brain as an intact organ. This doesn’t allow you to look across levels of function, across levels of analysis. Look at the journals that are published in neuroscience research today. There are some very broad journals like Brain Research, and Journal of Neuroscience, and then there are journals restricted to the synapse, hippocampus, etc. This specialization has led to fractionation of the data. As a field we need to try to rebuild the brain from all of the fractionated data that we have in order to understand how the brain works because this fractionated approach is not going to have as quick of a payoff as if we were able to put all of the data back together again and look at it in term of systems and whole brain function.  We are collecting data at an extremely rapid rate; there are 200 brain research journals published each month.  Anyone who writes a grant application or a paper needs to spend days, if not weeks, in the library trying to recover data from the literature.  If we were using modern IT we could hit a button to have all of that data come to your PC, and that would be fantastic and liberating.  To be able to manipulate and re-analyze original raw data would be even better. To accomplish this, the NIMH started a program in 1993 called “The Human Brain” project; we now also call it Neuroinformatics.

TB: What is the objective of the new program?

SK: The goal of this program is to set up databases that would be on a distributed system and be accessible via the Web using search browsers that can pull data into your computer and, then, you can create your own unique database to query specific questions of the data.  This would be similar to what has occurred in genomics, where bioinformatics has led to the creation of national databases of the human genome and other genomes from different species. But, for all the data that exists in neuroscience, it would be too large of a database to try and centralize it. We currently believe that the best approach is to set up a system of distributed` databases where each investigator or group of investigators can get together and create a database for each data types they are working on in their own data model.  Since everyone likely has their individual model, in across data models, there would be overlapping areas that could be used to fuse data across levels of analysis and to combine data to look at how brain function might be integrated.  Another important aspect is the understanding of the complexity of the brain.  We have to be able to construct theoretical mathematical models.  We have seen models developed for ion channels of individual neurons. There are now unique mathematical model platforms which allow one to plug in different experimental values to explore nerve cell function under different conditions.  By using theoretical mathematical models, we can go back and forth between experiments and theory and push experiments further through queries of the model.  From what you learn in this approach, you go back and change the model. It is an iterative process of building a greater understanding of how systems work.  We need to have models from single neuron levels, from the gene level up through the systems level, and ultimately the whole brain in order truly understand the brain.  This approach should help put the different pieces back together again.  At this point, I find this one of the most exciting challenges and opportunities for the field of science.  I think people are slowly starting to agree that this is important to do, but many people are resistant because they worry about sharing data.

TB: Sharing data is a sensitive issue?

SK: A frequent question I get when I talk about this program is: you mean you want someone else to look at my data?  And, I say, yes, that is true.  Scientists are concerned that others will find out a different answer by looking at the same datathat may be true.  The reality is that, if someone can reanalyze someone else’s data and come up with a different possible answer that may move us forward.  For this to happen would require a paradigm shift in both the way individuals think about someone else looking at their data and also about the way we reward the scientific endeavor.  Currently, scientists are evaluated and rewarded for journal publications.  I don’t believe this should change. When we think about sharing data, we agree that individuals should publish their data first and then share their data, and not share it before they publish it. The scientific vetting through peer review is critical prior to data sharing. If this sharing of data works, then, we also have to give rewards for people who create databases and contribute to databases, to people who create some of the algorithms for models and not just for publishing scientific results.  This can be a stumbling block because it has to be built into the system, both at the university level in terms of promotion, and also in the grant review mechanism when evaluating a person’s career. I find this a most exciting and challenging opportunity.

TB: Did you ever return to laboratory research?

SK: I never went back to lab research but instead stayed with the NIMH extramural programs. I made this decision because it is a unique opportunity to contribute to science in a way that you could not do in the lab. It is very stimulating to try and see what new opportunities are there and how the field can best use them to move forward in brain exploration. It has been rewarding to see that what you think is right and suggest to the field, that they embrace it.  It doesn’t always happen, but most of the time it does and it’s great to see the field move forward.  I didn’t have the need to go back and work at a bench to feel that I was scientifically involved, invested and making a significant contribution in advancing the field of brain research. I felt it was very important for our field to have a representative voice within the NIMH. It was a rich experience to be able to do this.  It has been great fun, extremely rewarding to see the field moving; the frustration is the slowness with which it moves. If I look back at my career at the Institute I was trying to push imaging in the early 1980s and remember a lot of starts and false starts, and now it is a major research focus and everyone wants to do it. It has produced great new insights into brain function and mental illnesses.

TB: During the past 30 years or so you collaborated with many people. Would you like to mention by name a few?

SK: I have been fortunate and honored to have the opportunity to work and interact with many great scientists and leading researchers. I already mentioned my mentor at the University of Chicago and Marty Katz; and NIMH who taught me a lot.  But, also working with Mimo Costa was a marvelous experience.  He is a great scientist and intellectually engaging. He is a very warm person who taught me a lot about how to think about how the brain works and how to design critical experiments to answer questions.  It was a great shaping effect about the way I think about the brain.  So, he was terrific.  In the collaborative program I established great working relationships and friendship with some of the outstanding scientists in psychiatric research like Jim Maas, Peter Stokes, John Davis, and a whole bunch of people who are now mainstream researchers, like Charlie Bowden, Regina Casper, Alan Frazer and Jim Kocsis. The ACNP has given me the opportunity to meet a lot of top researchers in the field and to learn from them and to take what I’ve learned from them and apply it to my job to try and help move the field forward. It has been a great opportunity to work at the Institute and to have the opportunity to impact on the field in a unique way.  From my perspective it’s been just as enriching as working in a laboratory and pursuing your own interests and understanding how the brain works.

TB: Are you pleased with the progress you are making in your program?

SK: It is progressing at a reasonable rate.  In the United States we have about 20 grants that are funded to create databases and the needed electronic tools for data sharing.  These activities are forming the nexus for neuroinformatics. To make this work, it has to occur globally, because research is done around the world.  We have established a working group with the European Commission of the European Union. They are now funding, in Europe, similar types of neuroinformatics research and we coordinate their research with the research done in this country.  They now have funded, for example, one consortium of workers who are creating a database on the cerebral cortex. This will be a fascinating database that will integrate the data from the different areas of research related to the cerebral cortex including connectivity, electrophysiology, pathology, etc. I’ve have also been working with a working group at the OECD.  As you probably know the OECD was established in Paris after World War II to help Europe recover economically from the war.  In the 1990s, they started the Mega Science Forum that organized meetings around common scientific problems and provided recommendations on their resolution.  Most of the discussions dealt at the beginning with the field of physics, but in ‘95 they expanded to include other fields. At that time the US proposed a working group in neuroinformatics. It was accepted and we have worked with other countries around the globe to start programs in Neuroinformatics.  This program is taking on its own life and it is exciting to see that it is happening globally.

TB: So, by now I assume there are databases being created in many areas?

SK: Yes, we have a number of grants now that are funded to create databases for imaging, electrophysiological data, neurotransmitters and receptor systems and so on. In the next month, I have an organizational meeting with about 50 scientists to discuss central organizational issues in neuroinformatics and how to organize a grant submission to establish an International database on cognitive function.  At this meeting, we will also be discussing how to organize similar efforts along all the clinical science and research areas..

TB: How long have you been in your current position?

SK: I now have a new position at the Institute, which is Associate Director and Head of the Office of Neuroinformatics, because this is the area where I want to focus and concentrate on.

TB: Could we switch to your involvement with ACNP?  When did you become a member?

SK: I have been a member of the ACNP since 1976 or 1977. This has been one of my favorite organizations. I have served on many ACNP committees.

TB: On which committees did you serve?

SK: I chaired for one year the program committee and I served also on the credentials committee. And Marty and I, in the late 1970s and ‘80s convinced the ACNP to start its own journal. It is rewarding to see that the Journal now has its own life and is doing well.

TB: So, it was you and Marty who suggested that ACNP should have a journal?

SK: Yes, we suggested and talked to a lot of people to help make it happen.

TB: Would you like to mention some other organizations you have been involved with?

SK: I participate in Neuroscience but not to the same degree.

TB: Are you involved with any of the neuroscience journals?

SK: I sit on a number of editorial boards.  I was on the editorial board of the ACNP journal at the beginning and now serve on the board of an imaging and a pharmacology journal. There are a couple of computer journal editorial boards I also serve on.  It is always fun.  But, it is hard to see what kind of impact you have on those journals.

TB: What would you consider as your most important responsibility in your job?

SK: My philosophy in working in the federal government is that it’s our job to look to the future and ensure that the resources are there for scientists to do their work. It is my responsibility to make things happen to generate new interests and exposures.

TB: What would you like to see happen in the future?

SK: There are a couple of things what I would like to see happen. I would like to see more groups get together to create databases focused on specific areas.  We could take any of the sessions here and in each there is a group of investigators who could work together to create a database.  One of the problems in doing this is that we have the scientific expertise, but we don’t have the expertise on informatics.  This will require scientists to establish relationships with informatics scientists to make it work, to build the right types of databases. Most of the databases that we have today are built for financial and business communities, and our data doesn’t easily fit into those types of databases.  It is going to take extra work to find a computer scientist to work with to create the database.  I believe that it is extremely important to have a database for every class of drugs. Would we have that we would have all of the basic data used in publication in one place and you could retrieve it, re-analyze it from your own perspective. When you start to think of the elements of such a database, it gets huge.  I think you have to start with many small unique databases that you can draw from. There was a session yesterday at this meeting, for example, that dealt with the anatomy, connectivity, and the function of different circuitries in normal brains and in disease states.  It would be a wonderful database to have all of that information available in a searchable database. There is not one and we have to icreate it. To do that, we have developed a unique mechanism to support database creation. We also are offering grant support for people to create courses in Neuroinformatics and to provide training in Neuroinformatics as well as career awards in Neuroinformatics to support scientists in their post-doctoral years to get training in Neuroinformatics. We should also help to develop scientists who are not neuroscientists or information scientists but Neuroinformatics researchers. They would have cross training in computer and neuroscience. What I see as the ultimate goal is that you turn on your PC at home or in the office and by pointing and clicking on brain areas you can get whatever type of information you want ranging from genes to behavior and then you can zoom in on that information, and can fit your own data to it. You could examine the data in any way you would like, but, that is down the road, we are not there yet.  We need everyone contributing the data and building this informatics resource.

TB: Everyone contributing from around the world?

SK: Yes, definitely so. It has to be worldwide if it is going to work.  It won’t work if just from people in the United States join this effort.  I don’t know what the numbers are for psychology, but for neuroscience in this country we have approximately 25,00 to 30,000 people and worldwide there are 50,000 to 55,000 neuroscientists. Some of them are psychiatrists and neurologists. If we could bring all of the information, all the data, from all these brain scientists together, we would have extremely valuable data.

TB: Is there anything else you would like to add?

SK:  Not at this time. I appreciate this opportunity to review my scientific activities with the ACNP.

TB: Than we should conclude this interview with Dr. Stephen Koslow. Thank you for sharing all this information with us.

SK: Thank you.
( Stephen H. Koslow was born in New York City, New York in 1940.





