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SVEIN G. DAHL

Interviewed by Andrea Tone 

San Juan, Puerto Rico, December 16, 2004

AT: I’m Dr. Andrea Tone and we’re at the 2004 Annual Meeting of the ACNP in Puerto Rico and it is my pleasure to interview Professor Svein Dahl.( Tell us about your upbringing, how you got interested in medicine.

SD: It was a coincidence. Other people say they see a very clear path to where I am now, but I don’t see it like that.  I was always finding things that seemed to be fun and taking different twists in my career.  Maybe they are right, when I look back on it.  I was born in the town of Tromsø, Norway, in 1942 and grew up there, but when I was ready to start my university studies there was no university at the time.  So I went to Oslo to study chemistry; I got my degree, somewhere between a Master and a PhD, in physical and structural chemistry.

AT: Had you always been interested in this, as a boy?

SD:  We had a teacher at school and he got me interested in chemistry.  He was a devoted teacher, and an original character; he had very advanced views. Forty years before the molecular biology era he said that kids should learn more about DNA.

AT: That’s wonderful.

SD: Yes. He could even explain the periodic table in a way young kids could find exciting.

AT: What year was this?

SD: That must have been in 1959.

AT: Very much ahead of his time.

SD: He was, and that made me decide to study chemistry. When I came to the last of my six years of study in Oslo, I decided to do structural chemistry and got interested in the relationship between molecular structure and action; why  compounds act the way they do and to explain that.  I had used computers, already in 1966, having started learning FORTRAN programming.

AT: I remember people in my university learning that.

SD: You had the program and for each line one had to punch a card until you had a stack of cards you gave to the computer operator. He would read it into a mainframe computer and you got the printout a couple of hours later; you corrected the program by punching a new card for each line and fitting the new card inside the stack.

AT: Very laborious.

SD: It was.  But, that gave me a background in the use of computers, which has been useful ever since. Many people at this time only worked with computers but for me, it was a tool to assist my research. I have used many different computers up to the Cray supercomputer but always to pursue a biological problem. 

AT: When you were studying chemistry, were you already thinking about doing work in pharmacology? 

SD: No, I didn’t know the word pharmacology and I had no medical training, not even biological training.  It was physics, statistics and chemistry. But then, I got a job in a pharmaceutical company.

AT: That’s very interesting.

SD: That was, indeed, very interesting because I reported directly to the CEO and my job was to go through all the different departments of that company, called Nycomed.  It was later bought by Amersham and now it’s called Amersham Health Care.  In that organization, I had to see how the flow of information went within and between the different departments. Like everybody now does with computers; when you take something out of stock, the message goes to those who are responsible for supplies so all the information in the whole organization is linked. I did an analysis of this and proposed a plan for starting to use computers, informatics. That was in 1970, twenty years before that was something everybody did.

AT: You weren’t doing work for the pharmaceutical company in the lab?

SD: No, I was doing this analysis, interviewing the heads of departments and the people who did research on contrast agents or made pharmaceutical formulations.  They were pharmacists, and had heard about pharmacokinetics. It’s a mathematical way of describing how the body treats drugs.

AT: That’s a great definition.  What was the state of the field at that time?

SD: The field was just emerging. In pharmacology, we divide the field into two areas.  One is pharmacodynamics, what the drug does to the organism, and pharmacokinetics, what the organism does with the drug.  But, at that time I started doing pharmacology, people were only studying pharmacodynamics; the specific effect of drugs in isolated organs, but were not aware that what the body does to a drug is as important for the effect as what the drug does to the body.  If the body, somehow, prevents the drug from getting to its target, you have no effect.

AT:  That makes sense.  So, that field excited you.

SD: I got an understanding of pharmokinetics when I went to a course in Basel, Switzerland in 1970. All the big shots, mostly Americans, were there as teachers.  They were pioneers in the field, and described the different aspects of pharmacokinetics in a one-week course.  I took a lot of notes and, some weeks later, I heard about clinical pharmacology from someone else who gave a lecture.

AT: Who were the big shots at that time?

SD: The biggest one was John Wagner.  He was with Upjohn, but was also a university professor in Michigan, and Milo Gibaldi, Sidney Riegelman, Lucius Dettli from Basel and Leslie Benet, who’s still very active.  He was one of the younger generation.

AT: And you were impressed?

SD: I liked it because I understood it. I had to spend weeks and weeks, going through my notes, before I understood it clearly. Then I heard this guy talking about clinical pharmacology, which was a way of analyzing how the body treats drugs.  You take blood samples, for example, and see how high the concentration of the drug is in the blood. If you have a drug which is accumulating in the body that is excreted by the kidneys and you have kidney failure you find high concentrations in the body by taking a sample and analyzing the concentration of the drug in the blood.

AT: When you were thinking about moving into this field, was there a set of problems you wanted to tackle?

SD: Yes.  It happened like this; I worked for this pharmaceutical company, with computers and information analysis. When I heard about clinical pharmacology I thought this was extremely interesting. So I gave up my job and started a new career in a field that I knew absolutely nothing about.  

AT: What did you think you might be able to contribute to pharmacology?  Were you thinking that depression was the great problem in human society you needed to tackle or were there other things more important to you?

SD: Let me tell you how it happened.  By chance, someone said, “There’s an interesting lecture in clinical pharmacology. You should come and hear”.  So I went and was fascinated by what I heard. I spoke to the lecturer afterwards and said I would like to do some research in this area and eventually I got a Fellowship. The area he proposed was antipsychotic drugs, studied from the clinical pharmacological point of view. There was no pharmacokinetic information on chlorpromazine.

AT: Break this down for me. We see chlorpromazine as a great breakthrough drug that finally allows institutionalized schizophrenic patients to be cared for by the family in the community, but how would a patient’s body shape the way that drug affects him?

SD: Chlorpromazine and other drugs used to treat psychosis, all have side effects and some patients do not benefit from them. In some cases, you can either reduce the likelihood of side effects or increase the likelihood of getting the response you want by adjusting the dose of the drug individually. These drugs are converted to other chemical metabolites in the liver which may, also, be active. This process can proceed at a varying rate in different patients. The way to find out is to take a blood sample and analyze the concentrations of drug and its metabolites in the blood. That was the problem we were facing. At that time, there was no method for the analysis because the concentrations were so low. When you give the drug, most of it goes out of the blood stream into the body, to the brain, but also to other parts. We had to develop a method for analyzing the drug in blood plasma. Then we could look at the pharmacokinetics.

AT: What was the method you developed?

SD: It was gas chromatography. I did that with my thesis, something like a PhD.  I worked for six years on that.

AT: What was your thesis on?

SD: It was on the clinical pharmacology of chlorpromazine and levomepromazine. 

AT: What did you find?

SD:  Several things.  Some patients, who fainted due to orthostatic hypotension when they stood up abruptly, had higher plasma drug levels than the others.  If you gave the drug in a dose that produced a fairly high peak, then they were likely to have this side effect.

AT: How would you eliminate the side effect?

SD: You had to reduce the dose or give a slow release formulation, but that wasn’t available at the time.  We also found, by chance, when we measured the metabolites of levopromazine in the blood that a particular metabolite had higher plasma levels than the parent compound. I then asked the question, could the metabolite contribute to the beneficial or side effects of the drugs? That led to another series of pharmacodynamic studies on the activities of the metabolites. Mostly we got them from a pharmaceutical company but some I was able to produce myself.  We knew that these drugs could sometimes cause cardiac side effects, so we did classical pharmacodynamics studies.  We used rats, killed under anesthesia, dissected out the heart muscle, made it beat in an organ bath and added the drug or metabolite. We could then measure how, in this isolated system, they affected the heart rate and the strength of the contractions.

AT: I had always wondered how rats were sacrificed, if it was under anesthesia or not. Doesn’t one have to worry about the interaction of the anesthetic agent and chlorpromazine?

SD: That’s a good question.  You have to worry about it, but we concluded that it was not likely to have an effect in this system. 

AT: Looking at your career what would you say are the key research contributions you’ve made?

SD: Pharmacokinetics was a new field and I was often asked to give lectures around the world, concerning plasma level monitoring of antipsychotic drugs. I was appointed Professor of Pharmacology in the School of Medicine, where I am still, because I made a unique contribution by promoting knowledge about pharmacokinetics in Norway. 

At the Karolinska Institut in Stockholm we had terminals linked to computers via telephone lines and I wrote programs to do pharmacokinetic calculations. Then we could determine parameters, like the half-life of the drug.  

AT: One of the things I’ve learned, during this conference is how much programs in pharmaceutical and neuroscience depend on technology; you can only do so much until computer technology and brain imaging develops.

SD: That’s also true for running a pharmaceutical company, as we talked about earlier. Information processing is now involved in every aspect of the way companies run.  In 1970 we saw that as a possibility, but it took twenty years 

because the technical development wasn’t that far along. When we did the pharmacokinetic studies, there were, in the back of my mind, some lingering questions. I had studied these drug metabolites, identified them in the plasma of patients, and studied them in isolated rat heart preparations but there were discrepancies in what we found.  Some compounds did not behave like others and we couldn’t explain why. That was about ten years after my PhD thesis in structural chemistry.  I had not worked with x-ray crystallography but I had the basic training from earlier, so I went to a crystallographer at our university and said, “We have these drug metabolites that differ in their activity and it would be interesting to look at their structures”.  That was also the time when receptor binding studies started as a new discipline, so I also used that to characterize metabolites, which few other people had done.  From receptor binding and other studies, the crystallographers got interested and we did a series of studies, all on drug or metabolite molecules. There were differences in the three dimensional structures that could explain the differences in their action.

AT: Were you always more interested in psychiatric drugs? 

SD: That was because Sten Jacobsen, who got me interested in clinical pharmacology saw that the clinical pharmacology of psychotropic drugs was almost non-existent at that time.  Remember, that was in 1970. If you look at all the papers on pharmacokinetics and metabolism, most of them were published later and reflect technical achievements. It was difficult to analyze these drugs, and I struggled for two years with the gas chromatographic method. 

AT: When did scientists figure out the way to measure a drug’s half- life?  You mentioned this as one of the contributions that you made.

SD: It was about that time.  First of all, they had to define half-life and understand the concept. Half-life is linked to first-order kinetics. If you look at the literature, all these concepts evolved around 1968-69.  

AT: It does seem so recent and, yet, it’s absolutely imperative to helping patients and doctors figure out what treatments are best. Determining how long a minor tranquilizer stayed in a patient’s body was absolutely instrumental in figuring out the kinds of drugs that would be hardest to withdraw from. 

SD: I did some reviews on anxiolytics and on benzodiazepines. One was published, I think, in 1973 but unfortunately, only in Norwegian, entitled Accumulation and Elimination of Benzodiazepines. I listed all the information available on half-lives of the drugs and active metabolites and how long they would accumulate in the body.  The result was that Hoffman-LaRoche asked me to work for them. I heard, later, that they said,”There’s this young Norwegian fellow that nobody has heard about, and he knows more about our drugs than we do”.

AT: But you decided not to take the job?

SD: No, because I realized I had the possibility of completing my doctoral thesis on chlorpromazine. 

AT: This work was only published in Norwegian?

SD: Yes. It’s a pity, because later, other papers were published, which were essentially the same.

When I visited Hoffman-LaRoche, there was my article in German translation. Later, a friend of mine in Sweden asked if I was working for Kabi, a pharmaceutical company in Sweden.  They had published my article, without asking me, in their house journal, called Ronden.  

AT:  One of the interesting things about your career is that most of it has been spent in Norway. I wonder if you can still walk us through the extent to which the science that you do is international or the ways in which it developed differently, because you’re in Norway.  I’m trying to figure out how much being in Norway mattered.

SD: Quite a lot in one way because, unfortunately, the resources for doing research are very limited in Norway.  I’m sorry to say that. It’s one of the richest countries in the world, because of oil revenues, and politicians generally agree that they want to increase research budgets at least up to the average of the OECD countries. It was the plan to do that over a five-year period but it’s still not the case when we look at the annual budgets.  Economists have a lot of influence in the Department of Finance, and their idea is you cannot put too much money into the Norwegian economy, because it will heat up and cause inflation. We have had very, very limited resources to do research, compared to Sweden and Denmark.  But, my work was always quite internationally oriented.  Since I came to Tromsø in 1976, I’ve spent about eight years abroad, mostly in France over several periods and I spent one year in the USA at San Francisco. I’ve been privileged in that I have often received invitations to talk at different meetings and become a member of different societies, like the ACNP.  But I’d like to tell you more about my work, because what we’ve talked about, so far, is just the beginning.

AT: Yes, please.

SD:  We did the studies on the crystal structure of the phenothiazine drug metabolites, and the receptor binding studies.  Those metabolites that didn’t act as expected, or like the others, appeared to have a different three-dimensional structure. I thought that was quite interesting, but left it at that.   Then I went to a meeting in Sicily in 1983, in a wonderful place called Erice.  It’s on top of a mountain in an old village where there was a School of Crystallography. It was a two-week course on receptors, structure and activity.  There were about one hundred and five people and one hundred and two of them were chemists; only two or three were pharmacologists.  The two other pharmacologists didn’t say anything, so I felt very lonely.  It was a different environment.  I had left chemistry thirteen years earlier and these people were talking about structures and molecular graphics.  I would like to mention one pioneer in the field; his name was Peter Kollman. Unfortunately, he died three years ago. He was a giant in molecular modeling and calculations of molecular structure, but there were also several other pioneers of the field that I met. That meeting, in 1983, together with the meeting in 1970 on pharmacokinetics in Basel, was the turning points in my career. In Erice, I heard about molecular graphics; immediately, I saw this as a new tool, what we now call bioinformatics, for studying the problem I’d been interested in all the time, namely, to study the relationship between activity and structure by studying the relationship between the activityo of the drug and its metabolites. I had a sabbatical coming up, and was invited to spend that year as a visiting professor at the University of California San Francisco from 1985 to 1986. I plunged into a completely new world, the world of calculations of molecular structure and of molecular graphics. Of course, one of the first drugs I tried to model was chlorpromazine.  That was the good old drug that I knew a lot about, and other drugs, too, antipsychotics and their metabolites.  I learned about something else I’d never heard about, molecular dynamics. Molecular dynamics is the study how molecules move, internally.  For a protein or any molecule to have a biological activity or a pharmacological activity, it has to move; function requires motion.  If these molecules were completely stiff, they wouldn’t work.  They don’t work in a crystal state.  There’s always some kind of motion going on and this is one way of studying it.  This opened up a completely new world to me, so I learned about molecular modeling, calculations of structures, and how you could do molecular graphics to look at the structures to get a deeper understanding.

AT: Your computer background helped?

SD: My computer, pharmacological and structural chemical background, all merged together. When I came back, I started something that nobody else had done.  First of all, I needed about eight hundred thousand Norwegian kroner for equipment, and our annual budget for the department was forty-three thousand. I raised half a million in contributions from my colleagues at the university and from different foundations, including the Lundbeck Foundation in Denmark. Then, this company in Oslo I had worked for was excited when I offered them a post-doc in our lab in return for some computer equipment. Today, it would omly cost about

 10,000 Norwegian kroner but, at that time, a Micro-VAX cost 300,000 Norwegian kroner. So, I got my funding and a little group of people and we started working on these drugs. Then, in December 1988, a publication came out from Olivier Civelli’s group.  People had started cloning receptors, and they had cloned the dopamine - D2 receptor, so that the amino acid sequence of the protein was known. So I started making a model of the dopamine - D2 receptor, very crucial but very primitive.  It was the first model of any of these receptors that anybody made. 

AT: Tell us why it’s crucial to see the structure.

SD: Because the structure explains the function, just as the double helix structure by Watson and Crick started molecular biology. Then people understood how genes worked when they saw how they were built. In the same way, if you understand how the receptor is built, 3-dimensionally, then you can understand its function.  I was working on that the whole first three or four months of 1989.  I had a group of three or four post-docs working with different drugs. I did the receptor work myself, because it was difficult.  By that time, luckily, e-mail had just started.  I needed to have discussions with my colleagues in San Francisco who were nine hours behind me in time, so we used e-mail. One of them came from San Francisco to Tromsø, and installed the system and helped me make it work.

AT: That’s very interesting.

SD:  I didn’t go any skiing that Easter, I was only making the Dopamine D2 receptor until I had a three-dimensional model of the receptor, which was, of course, completely wrong.  I mean, all models are wrong, but some may be useful.  But, still, it explained certain things.  There are certain amino acids, one which was deeper into the cell than others, and when people saw that they said, “Ah hah, that explains why”.  I first presented it at the Annual Meeting of the Scandinavian Society of Psychopharmacology in April 1989, and later at the European College of Neuropsychopharmacology.  I think that was in September of 1989.  Floyd Bloom, the President of the ACNP, was at that meeting of the European College, and invited me to come to the ACNP and give a plenary lecture.  The meeting was in Hawaii in 1989.  I had made a video in addition to making the three-dimensional model, which was very inexact but still explained how the protein has negative and positive charges.  We saw that immediately and it has been proven to be right.  All these drug molecules have a positive charge when they are in solution. At the outside of the neuron, where the receptor sticks out of the cell, the receptor is negative, so it pulls the drug by electrostatic charges. At the beginning we saw all that and, in addition, we did molecular dynamics simulations.  Today, somebody came and talked about that video, because it demonstrated that drugs were flexible and how they moved; that, apparently, made a big impression because it was a new way of thinking. The only reason we could do that, at that time, was that there was a supercomputer available, a Cray computer in Trondheim. We were linked to it, so we could do our simulations, because it requires a lot of computer power. Now people understood something they hadn’t understood before about the structure of the receptor. In many of the lectures at this year’s meeting, receptor models are shown and people take that for granted.  The concept that things have to move is important.  The big news at this meeting is the allosteric modulating drugs that affect how parts of the receptors move, in relationship to each other.  Before 1989, pharmacologists thought that drugs and receptors were like locks and keys. But they’re not something rigid. That’s not the way it works.  I was very pleased that I was asked whether I would like to be nominated to be a member of this college.  So, I became an ACNP member in 1990.  Little by little, what had been a kind of left hand project grew into the major activity of our group. Maybe my major contribution to the field has been the use of combined structural chemistry, bioinformatics and pharmacological knowledge to make these models of receptors and other drug targets.   I remember my friend, Peter Kollman, who hosted me when I was a visiting professor in San Francisco. When he saw what I was doing, he said, “This is quite interesting stuff”. He saw it was a new angle he hadn’t thought about previously.

AT: Where do you think the field is headed?

SD:  We are getting new protein models and more exact models.  In order to make these models, we need to have a kind of a template.  Up to a certain number of amino acids, say, eight to ten, you may be able to simulate the three-dimensional structure, but for a receptor that may have four or five hundred amino acids, you cannot calculate the three-dimensional structure. A researcher called Anfinsen who got the Nobel Prize, I think in 1973, postulated that all the information about the folding of the protein lies in the amino acid sequence, but no one still has been able to do that. You have to have some kind of a template, which is normally a crystal structure of some protein, and this crystal structure can be more or less exact. There are big consortia who try to use modern robotics and experimental technology to solve the crystal structures of classes of proteins, so that in each type of three-dimensional shape, you have at least one crystal structure and can use that as a template to model the others in the same family.  It seems that is where the field is heading.  A breakthrough occurred in 2000, when the light receptor in the retina of the eye, a large receptor called rhodopsin, was crystallized, and it’s used as a template model for many of these receptors. There will be more of these models coming.  In 1990, we took up another line of research, because just as the receptors had started to be cloned in the 1980s, in 1990-91, a number of transporter molecules were cloned. These are molecules that pull some of the neurotransmitter substances, the signal substances, into the neural cell when it has been secreted into a cleft between two neurons. Some of the substance is taken up in a kind of a reuptake process by a protein called a transporter.  When these transporters started to be cloned, we made a very speculative three-dimensional model of a transporter. The receptors go through the cell membrane seven times but the transporters go through twelve times, so they are bigger. Later on, newer templates came in that area, also. A doctorate student in my lab did her thesis on transporters. When she had submitted the last publication, written her thesis and sent it to the committee, then, suddenly, a crystal structure came out. The crystal structure, by and large, confirmed the transporter model that we had, which was interestig for us and we were very pleased. That was only last summer. That field   

is heading, obviously, towards more and more crystal structures of these types of proteins.  The problem is that they’re sitting in the cell membrane and in order to make a crystal, one has to pull them out of the membrane and preserve the structure. That is very hard to do.  As we get more and more of these crystal structures, bioinformatics will take over, you just need starting points, or anchoring points which is what we lacked.  We had something but it was very inexact.

AT: Do you see yourself as a scientist, who was in the right place at the right time?

SD: I probably was, but I cannot let this interview go without telling you one little story.  I thought that the chlorpromazine molecule was very beautiful when I saw the calculated structure, so I made a couple of photographs, fairly big ones, and framed them. I have one in my home, and gave one to Peter Kollman, who introduced me to molecular modeling. Who was the other obvious person to give the structure of chlorpromazine to? Whom would you think? I can say that it was a Frenchman.

AT: It couldn’t have been Heinz Lehmann?

SD: No, but the one who discovered the drug that Heinz Lehmann started studying, Pierre Deniker.

AT: You gave it to him?

SD: I sent it to him and I got a very, very warm letter back from him, appreciating the work. He was later joking and said he might use it as a flag on his sailboat!

AT: Do you know if he did?

SD: No, I don’t think so. I had met him before when I gave a seminar in 1978 on plasma level monitoring of antipsychotic drugs at the CINP Congress in Vienna.  The chairmen were Pierre Deniker and Paolo Morselli.  Deniker must have been maybe in his seventies already, maybe not, but he was not a young man.  He was sitting there listening to state-of-the-art lectures on plasma levels and pharmacokinetics. He didn’t say much, so I thought that he was invited as a kind of honorary person, just to be there. The other chairman did everything, introduced the speakers etc.  At the end of the session, after four or five speakers, Pierre Deniker took the microphone and gave a summary of the whole session, crystal clear, absolutely to the point, fantastic.  I was impressed I met him again at the World Congress of Psychiatry in Athens in 1989.

We had a chance to chat.

AT: Why is the chlorpromazine structure beautiful?

SD: I don’t know.  You can see it.  I can send you a copy. It’s very beautiful.  I put it on my home page and you judge it for yourself; it sort of flows in space there.  You’ll see.  It always struck me as very special, maybe because I knew the history.

AT: Yes.  Beauty is such an individualized subjective thing. Are there other things that you wanted to add?

SD:  We have a system at our university where we can take a sabbatical every fifth year and my first sabbatical was in France.  The university where I work was founded in 1968, when the decision was made in parliament to have a university in Tromsø. I think that the official starting date was in 1971.  I went there in 1976.  It was my hometown, but I hadn’t lived there for fifteen years. The salary of a professor or a senior lecturer was the same everywhere in 

Norway, regardless whether one was in medicine, or in theology. Now, it’s more individualized.  Back then, they needed to do something to attract people to come to this new university in a very remote location, because it’s north of the Arctic Circle.  The whole population of Norway is only four million and only four hundred thousand live in the part that stretches to the north. There was no academic tradition and I think I was only the second full professor who came from the region.  Some clever person realized that one way to attract people was to offer more frequent sabbaticals and, politically, they could justify it because of the remote location. That’s how it was from the beginning and still is.  You work four years and if teaching is taken care of, then, you may have a sabbatical every fifth year.  In addition, if you go to the United States, you don’t pay any taxes in that year. Almost all of my colleagues went to the States but I was fascinated by France, so I went to France. I didn’t know the language.  I had to pay income tax, but I liked France a lot and I learned to speak French.

AT:  French is listed as one of the languages you can write and speak. You must be a quick study.

SD:  It took me a while, but I spent a lot of time and effort on it. I had taken French in school for three years, but, when I came to France ten years later, I had forgotten every word. It came back, but it was hard.  I read newspapers, understood maybe twenty-five percent at the beginning, and asked my colleagues how to say this and that, and little by little it came.  I have now lived seven years in France, so I ought to be able to speak it.  After the first sabbatical in France I did the next sabbatical in San Francisco. Then, another sabbatical in Paris, as a visiting professor and, then, I worked for a pharmaceutical company, as the Head of Research, in Paris.

AT: Sounds the ideal way.

SD: Yes, it’s been nice.

AT:  Any burning projects you’re working on now?

SD: You did ask me about where I think the field is heading. The whole discipline of clinical pharmacology, measuring plasma levels, was based on the fact that patients needed individual doses, and pharmacokinetics became popular and important because it was understood that variation could explain part of the individual response to the drugs. Clinical pharmacology as a discipline is essentially founded on that, and doing plasma level monitoring on different drugs, a whole range of different drugs, is fundamental to clinical pharmacology.  We always knew that part of the variation in response is due to the other side of pharmacology, namely, pharmacodynamics.  Again, we have the dualism between what the drug does to the body and how the body treats the drug. In pharmacodynamics, people thought there was some variation but it wasn’t well known, and now, with genomics, and the human genome research, a new field of pharmacogenetics, is evolving, and people start to understand it in a different way.  In other words, you can pinpoint from a genetic point of view how a certain patient should react differently from another, even if you correct for the pharmacokinetic variation.  If a dose gives them exactly the same concentration of the drug in the body, they may still react differently.  I think that’s an important evolutionary field in the future. There have been lectures about that at this meeting, pointing to a new way of improving individualized therapy.  My contribution probably will be, when we know more about genomics, to translate that into a structural knowledge. Once you have a model of a structural target for a drug, a transporter or a receptor protein, and you know that in certain patients the genetics is slightly changed, then it’s fairly easy with the model to see how genetic changes affect the target molecule where the drug acts. You can explain the different molecular mechanisms of action in light of that variation.  You can say the mechanics clearly work a little differently in this patient than in that one, because of this trait inherited from the parents.

AT: It will facilitate individualized and much more efficacious care.

SD: Yes, with that and the other dimension, the pharmacokinetic dimension.  When I teach pharmacology to medical students, I say, you must take all of this for granted but when I started receptors were just a concept used to explain the relationship between dose and effect.  When I started in pharmacology in 1970, nobody knew what a receptor was.  Now, everybody knows the molecular structure and they take it for granted. Having seen that evolution has been fascinating.

AT: It’s like studying history; at some point we don’t take things for granted quite as much.

SD: Exactly.  If you don’t have the historic way of seeing things you don’t understand their importance. It’s easy in life to say what is right and wrong, but to say what’s important and what’s not so important is not so easy; history can help you do that.

AT: Thank you so very much.  If there’s anything else you want to add?

SD: One of the most rewarding things in my career has been the fact that this work has given me good friends all over the world; in America, France, Germany and many other places. When you have seen colleagues for twenty-five years, you develop a kind of friendship, which is unique. The fact of being able to travel around the world, often among friends, is something that I appreciate a lot. I think that’s really one of the major privileges in working as a scientist in the international field.

AT:  Thank you, that’s great. 

( Svjn G. Dahl was born in Tromso, Norway in 1942.





