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Dr. Tabakoff interview:

T:  My name is Boris Tabakoff. That sounds as foreign as it is.  I was born in China from Russian parents, and came to the United States around 1956. I am currently professor and chairman of the Department of Pharmacology at the University of Colorado School of Medicine. A lot of people, they think about pharmacology and they think of pharmacy, well, pharmacology is differentiated from pharmacy. We’re the group that discovers drugs, and researched drugs, and brings them to the public, and the pharmacist then dispenses the drugs and deals with the commercial end of the dispensing process.  

We’re the scientists that look at disease, and who try to understand disease, and then find ways of controlling the disease through molecules that we design or are found in nature. So this is the main part of the research that goes on in the pharmacology department such as the one I lead here at Colorado. The interesting thing is about science is that it’s diverse, and one can find the diversity in pharmacology based on the various organs of the body. There are pharmacologists that study the heart, and look for drugs that can prevent heart disease, or treat heart disease.  There are pharmacologists that are very interested in the gut, digestion, and things like this. I, myself, am interested in the brain, and I’m interested in how the brain works, and how we create thoughts, and how our thoughts, many times, become muddled, or aberrant, meaning they’re not normal. So, in essence, I want to say that what I’m studying is mental health. I’m studying issues of depression, anxiety, issues that are related to drug addiction, or alcohol addictions are very important in terms of my studies. This is the work I’ve been doing for, almost forty something, well, I won’t say because it gives away my age! But, anyway, I’ve been doing it for a long time, and I’ve really been very satisfied with the career I’ve created for myself.

Question: so, tell us a little bit about what goes on in your lab.

T: Well, the laboratory is really multi-faceted. Most of our work is done with animals, and this is how we get the first hints of what we need to study in humans, and then we move into the sphere of doing studies with humans. The work in my lab is mostly on a genetic and biochemical, cellular level. We’re looking at signaling how cells of the brains, or neurons as they’re called, communicate with each other, and how, in fact, this communication can create though processes, and how this communication can go awry, and create aberrant though processes. 

So, what we’re trying to do is understand how various components of this process are generated from the DNA, from the genetic material, and then how they are localized in the cell to function properly, and then how the cells act together, in systems, in the brain to create the conscious thought, and subconscious thought that goes into creating a person’s interaction with their environment. How people understand their environment, how they react to it, how they then create actions to deal with their environment, and as I’m saying, some of these actions are deemed by the public to be quite normal, and some are thought to be abnormal. Now, again, that’s an interestingly subjective opinion, well, I can best illustrate it by talking about, say, alcohol use, not abuse or addiction, just use of alcohol. If you are of a Mormon faith, then, if you use alcohol, you are basically acting in an aberrant way; it is not an accepted practice. Same thing in the Muslim community. On the other hand, if you’re a good Protestant, or Catholic, and come from a nice, small town in Ireland, drinking a pint of beer is not only normal, but, sort of an accepted practice, and your thought to be abnormal if you may not… say, refuse such an offer of beer. But, say, normal behavior, and I have to put in this context, is subjective, and ethnically defined phenomenon, but there are certain norms we accept, and certain norms that we don’t accept in behavior, and the question is why do some people’s brains function in what we call a “normal way” and produce “normal behavior” while other brains function in a very different way.

Q: well, as I’m listening to you talk; you obviously have a gift for high level of meta cognition. Tell us a little bit about, I mean, if you think about talking to a high school student, maybe a junior or a senior in high school, tell us a little bit about sort of how you got interested in this field, not only the field of the brain activity, but science itself and how those maybe interact in terms of your interests. How they correspond together, or separately. and just a little bit about the history of your career. For a high school student you’re this fixed person right now, but how did you get to where you are?

T: it’s a circuitous route. First let me say I went to Hollywood High School in California, a high school that is not well known for breeding scientists, its better known for breeding actors, actresses, and movie directors, but at that point in my life, the only contact I really had with science was my parents, who were both pharmacists, and had aspirations that their son would become a pharmacist. I wasn’t following those aspirations, I played football for Hollywood High, and I had a good time.  I was recruited to play football for Colorado, at that time Colorado, and still does, have a reputation as a party school, this figured quite heavily in my choosing Colorado to play football, I played football for Colorado, I barely got through my undergraduate career. On the other hand, some of the courses that I took really caught my imagination, science caught my imagination. 
This is something that may be subjective, but without trying it – I would say to a high school student – you would not have the opportunity to experience the possibility that you might really enjoy science. Science is a way of thinking, a way of dealing with your environment, a way of understanding where you come from, where most things come from. That understanding, and the stability of science, the stability of knowledge, is a tremendous impetus for a lifestyle, and that lifestyle gives you confidence to know that certain things in life are basically invariable, they are the truth, and many of us, with the opinions we hear every day from all quarters, get to thinking that there isn’t a real truth. Science provides you with the basis for believing there is a real truth. 
What really gave me a love for science were my own early experiments, and I was lucky enough to find a new enzyme, something that no one else had looked at before, that no one else found. I found a way to look at this enzyme biochemically, an assay for this enzyme, and every time I would do that assay I would get the same result, or a similar result. It was a revelation for me that biology, that life, that chemical things can produce the same results over and over again, and gave me the confidence to know that there is a truth in biology, in science, be it physics as I am interested in molecular biology, and so there is a truth there, something constant and producible. This has led me throughout my life, and periodically, even after thirty or forty years, I do the same experiment periodically, and believe it or not, thirty or forty years later that experiment still works in the same way. 
This is something that I would like to impart to students and others interested in science: that if you want to have a life to which you can anchor all your other activities, and feel that you have a foundation, that life is not just variable and with little predictability and basis, science, as a career, give you the confidence that that’s not true, that you can, in fact, in all of your life, have foundations that are reproducible that are an anchor, and then you can do other things in your life, be it sports, be it business, be it love of your children, all of these things have,  I think, more meaning if there’s a foundation that you can anchor to and enjoy, and believe it.

Q: In terms of the skills and the qualities that you bring to science, what do you think some of the traits and skills that you think people should develop or have to have a career in science?

T: Well, it seems obvious, but the greatest, should we say characteristic, would be curiosity. I mean, if you don’t care about the world surrounding you and knowing something about it, then science is probably not the career for you. Curiosity is extremely important, of course curiosity without the means of attaining answers to your curiosity, just that is not very satisfying. So the issue of being able to satisfy that curiosity through science requires some work, requires the work of understanding certain disciplines, 
There’s an issue of knowing biology, there’s an issue of knowing mathematics to a certain extent, computer sciences are important these days, in fact very important, issues surrounding the whole knowledge of the chemical sciences are important. But in essence, all of these things become sort of exciting and satisfying in terms of learning if you have a curiosity. And again, some of the things, I have to say, I found extremely boring. I had to do it because there were requirements for these things, and I didn’t do too well in those areas, but I passed, and it was necessary to pass, and so, you bite the bullet and you do it. On the other hand, given that knowledge, given that passing grade I was able to go on to other things, and in the end the beauty of science or a scientific career is that it prepares you for independence, that you can pursue, and there are ways of getting funding, to pursue what you want, what you want to know, and nobody then dictates or gives you requirements. 
You compete for funding, you develop your own laboratory, if you’re lucky, and you pursue the questions that interest you most. It’s nice to have the knowledge under your belt to be able to pursue those questions. But it really is this independent thought that is the extremely attractive part of a scientific career. The ability to think independently, to make hypotheses that interest you, and then to pursue these scientifically and to hopefully in the end find an answer that’s reproducible over, and over again, and basically find a little bit of truth about the world, about our biology, about the universe.

Q: that’s great. I’m very moved I think you articulate very well, some real passion, I think you’ve given some, I can just see the students in my son’s science class. I thinks it’s great; it’ll be a really nice piece.

T: I hope you know, we’ve tried, and we continue to try, to interest kids in science and we have a high school teachers science program for summer, and sabbaticals in our laboratories, and we’ve actually started a minority student program with the Denver campus so they can come in as undergraduates and do some science, but the earlier you can get people to start thinking, or just getting excited. It’s true, and I hate to say it, the thing I said about boring, you know, the sad part is you have to get through a lot of boring things to do it. But if you catch a spark, and you have an enthusiasm, they’re manageable. 
This is what I think, book learning as they say is fun, there’s a lot of intellectual satisfaction, but doing something with your own hands, or making a film and then looking at your result and saying, ‘hey, that’s not bad, I caught the right things, I did the right things” the same satisfaction comes from an experiment, you know. I just had a conversation yesterday with a couple of my post-docs, you know, fairly advanced people, and the issue was doing and experiment with a technique you don’t know yourself, you don’t understand yourself, and haven’t tested yourself, and telling it works properly, and you do an experiment and you get a result, and then you sit with them and say well, “we got nothing, it didn’t work.” And you sit with them and you say, ‘well did you test your system first, does it respond to known conditions? People have seen that system respond, did you set it up to make sure that it responds first?’ or, ‘oh well, we didn’t know that, but this is the way it was written in the paper, and so we did it exactly the same way.’ The person writing that has a subjective mind. He wrote down what he or she thought was important, and he left out the most important thing, you know? Anyway, the issue is that if you get people engaged then things work real well.

Q: Could you talk a little bit about the pursuit of any given truth or discovery and the recognition also of what it can mean to patients, to our understanding, and how that can have tangible results and any experience that you have had with that personally.

T: let me talk a little bit about that in a longitudinal context, in the context of experiments that started in 1989, and were, again based on our trying to understand how a brain cell, a neuron, works. And we were looking at signaling, signaling from the surface of the cell. Experiments were focused on signaling, how signaling from the exterior of a cell are transmitted to the interior, and then how the signals are recognized and change the way the cell is functioning. And it was interesting because we were, at that point, looking at something that was quite different than what I think we found. 
This is another characteristic that is important: power of observation, power of not missing important things in your life. Generalizing in this case, our life was our experiment and luckily we didn’t miss something. What we found at that point, we were measuring calcium going into the cell from the outside, and we found that this calcium influx was mediated by a novel type of a receptor system in the cell that was responding from a signal from glutamate. At that point this was a novel, and fairly exciting area, and this area then was transformed in our laboratories to looking at how this signaling system can be modulated by various drugs. We chose, because of our interest in addiction to alcohol, and we found that alcohol inhibited this system. Well this is pretty esoteric, in other words it’s a ‘so what?’ But, it turns out, as we studied this more, and more, that this, in fact, may be the way that alcohol develops a response that results in addiction. 
The brain doesn’t like alcohol inhibiting the system, so it tries to overcome this person that’s drinking a lot by creating more and more of these receptors, and up-regulating the system. Well, as long as the person keeps drinking, this seems to be a pretty appropriate adaptation of the brain. On the other hand, if the person tries to stop drinking, the brain now is hyper excitable. The system creates anxiety, it creates even convulsions when it’s overactive, and when you don’t have alcohol dampening the system. Well, if a person tries to stop drinking, it becomes highly anxious, and almost goes into convulsions, and through experience the person has learned not taking alcohol normalized the system, and guess what, the person returns to drinking, and usually very quickly. So this was, you know, the basis of development, of an understanding of at least alcohol addiction. 
Where has that gone? Well, two years ago a drug was introduced into the U.S. market, by the name of acamprosate, that’s not the trade name, but I’ll use that name. This drug, in fact modulates the system I’m talking about. This drug has been shown, not to be spectacularly effective, but to be effective in reducing craving and relapse. And so, one can go from an observation from an experiment that wasn’t even focused on this particular system, to finding something in that experiment, trying to explain it, trying to understand it, introducing something that’s of interest to you –addiction- into the experiment, and being lucky enough and, hopefully, smart enough to understand the relationships, and in the end creating a foundation by which new drugs, new medications, come into the area and are actually now on the market, helping people fight alcohol addiction. 
So, there’s that, a little bit of a story for you.

