PAGE  
1

SALOMON Z. LANGER

Interviewed by William E. Bunney, Jr

Scottsdale, Arizona, December 8, 2008

WB: I’m Dr. William Bunney.  I’m from the University of California, Irvine.   This is the Annual Meeting of the ACNP, 2008.  We are in Scottsdale, Arizona and I will be interviewing Dr. Salomon Langer.(  Tell me where you were born and something about your background.

SL:  I was born in Buenos Aires, Argentina many years ago and my family came from Poland.  In fact, they immigrated to Argentina in the early 1930s and this is how they were saved from the Holocaust during the Second World War. I went to school in Argentina and graduated as a medical doctor. After my internship I came to the United States on a Rockefeller Fellowship and got my post-doctoral training in pharmacology at Harvard with Ullrich Trendelenburg for four years, to be followed by two years in Cambridge, England with Marthe Vogt.  That explains, to a large extent, my early interests in autonomic pharmacology, transmitter release and in drugs acting on these systems.  

WB:  Do you want to tell me a little more about your mentors?

SL:   I was very fortunate to do my doctoral thesis in Argentina under Dr. Bernando Houssay, who won the Nobel Prize for Physiology and Medicine in 1946.  My biggest chance was when I hit the jackpot with Ullrich Trendelenburg at Harvard.  I was the only post-doc, so I had him full-time for the first year and it was so much fun and enjoyment I stayed for nearly four years.  By the end of my stay at Harvard my main interest was working on norepinephrine release, and this is why I went for two years to Cambridge, UK to become familiar with the appropriate laboratory techniques used in this research. Having Marthe Vogt, a well established and famous pharmacologist, as my tutor was another jackpot and I’m extremely satisfied and happy that my training happened this way.

WB:  You really had an incredible experience, in terms of your training and mentors. Can you tell me  what was psychopharmacology like at that point in time?

SL:   Most of my studies on norepinephrine release were carried out on peripheral tissues.  At that time I was beginning to cross the blood brain barrier and became interested in the CNS. I knew full well it was extremely complicated but nevertheless made up of many similar units as in the peripheral nervous system.

WB:  What years were these?

SL:  This was in 1969; the period at Harvard was 1963-1967 and Cambridge, England was 1967-1969. It was then that the idea of regulation of norepinephrine release developed and I moved back to Argentina for seven years. I started the Institute of Pharmacological Research at the University of Buenos Aires and published the first papers on presynaptic receptors and their role in the regulation of neurotransmitter release, in that case norepinephrine.

WB:  Who were some of the scientists that had a major impact on you?

SL:   In addition to the mentors I named before, I must mention Julie Axelrod, and I had the privilege of meeting, Sir Henry Dale while I was in England, J. H. Burn and many of the pharmacologists at Oxford, which maintained a superb department of pharmacology.  At Cambridge I worked with Leslie Iversen for one day a week.

WB:  When he was with Merck?

SL:  No, this was before that, at Cambridge University between 1967 and 1968. 

WB:  That was long before Merck.

SL:  Yes, absolutely.  So, these were the scientists that influenced me but, in addition, I must mention Norman Weiner; while I was at Harvard we did some work together.  

WB:  And, with Julie Axelrod, what interactions did you have?

SL:  Julie visited our research laboratories in Buenos Aires in the early seventies and subsequently when I worked at Wellcome, UK, I received a Guggenheim Fellowship and spent  time at NIH with him.

WB:  When was that?

SL: That was in 1976.

WB:  I was still there at the time. Were there other scientists you were interacting with that were critical?

SL: I must mention Jim Black and John Vane. Jim Black, because he was pioneering the classification of sub-types of receptors when I discovered the alpha-1 and alpha-2 receptor sub-types. It seemed unusual to me that an alpha receptor agonist would inhibit release of norepinephrine which acts on the same postsynaptic alpha receptors producing vasoconstriction.  By carefully categorizing these alpha receptors, it turned out there were two different sub-types.  In 1974, it was the first description there were alpha-1, alpha-2 subtypes based on physiological evidence and the relative order of potencies of agonists and antagonists. It took about twenty years more for these receptor subtypes to be cloned, expressed and characterized by molecular  methodology that confirmed alpha-1 and alpha-2 receptor subtypes were completely different classes of receptors with different second messengers and additional subtypes, namely alpha-1, alpha-1a, alpha-1b and alpha-1d,and for alpha 2, a, b and c subtypes.

WB: So, your initial papers were really landmark publications.

SL: In fact, the 1972 paper on Presynaptic Receptors was chosen by the British Pharmacological Society, as one of the 35 most important published by the British Journal of Pharmacology during the past century.

WB: Fantastic!

SL: Yes.

WB: What were the early drugs you worked on?

SL: Of course, they were acting on alpha-1 and alpha-2 receptors as agonists or antagonists.  There were not enough alpha-2 subtype drugs early in the game except for clonidine and yohimbine and they were not sufficiently selective. On the other hand, alpha-1 agonists like phenylepherine and antagonist drugs like prazosin were quite selective for alpha-1 subtypes.  Thanks to those drugs, I could characterize the two sub-types of receptors. Then we asked  whether norepinepherine release was modulated by presynaptic receptors and if that phenomenon could be observed for other transmitters as well. It turned out that in the central nervous system, dopamine release like norepinepherine release was equally modulated presynaptically. For dopamine the presynaptic receptors are of the D2 and D3 sub-type and we moved on to serotonin and acetylcholine which also possessed presynaptic modulation of release. The receptors were specific 5HTID for serotonin and M2 for acetycholine. These were called auto-receptors because they were activated by the transmitter released from the same neuron.  In other words, the transmitter release was not acting only presynaptically on specific receptors to activate or inhibit the postsynaptic neuron, but it was acting also presynaptically to modulate the release of the transmitter according to the information generated in the synaptic cleft by the concentration of the released transmitter.

WB:  So, it set up a model paradigm for the whole field. 

SL:  Exactly. Subsequently, it was discovered that GABA and glutamate have also presynaptic, receptor-mediated control of transmitter release. Therefore it appeared that presynaptic modulation of transmitter release is a general phenomenon whereby nature posseses a regulatory mechanism for fine tuning the release of most transmitters, mediated through presynaptic receptors. Of course, the presynaptic receptors are different from the receptors located postsynaptically and this offered new opportunities for drug discovery.

WB:  The physiological knowledge about chemicals led to the discovery of drugs. What were some of the drugs you discovered and worked on?  

SL:  In France, during the 23 years I spent at Synthelabo, the drugs that reached the market are the important ones; many compounds advanced only part of the way and then were abandoned for different reasons.

WB: Yes.

SL: But, I would like to single out aripiprazole which is an antipsychotic because it has a partial agonist effect on the presynaptic dopamine autoreceptor.  Of course, this is not the only effect of aripiprazole because it blocks postsynaptic dopamine receptors and it acts on 5HT receptor subtypes as well. The advantage of aripiprazole is that it does not increase plasma prolactin, because it is a partial agonist on presynaptic dopamine autoreceptors, while prolactin levels are substantially increased with most anti-psychotic drugs. Another example is mirtazepine, an antidepressant that blocks adrenergic alpha-2 receptors in the central nervous system and that increases the release of norepinephrine. It is also known to increase serotonin release, because serotonin nerve terminals possess alpha-2 receptors that inhibit serotonin release and when you block them with mirtazepine the release of serotonin in enhanced.  Therefore, blocking  alpha-2 adrenoceptors in the CNS increases both norepinephrine and serotonin concentrations in the brain, and it is widely accepted that in depression there is a deficit in both noradrenergic and serotonergic transmission.  

                   Another example, to stay with drugs that reached the market, involves compounds for the treatment of migraine. These are sumatriptan and its analogs that are effective because they stimulate 5HT1D receptors located presynaptically; when stimulated by agonists it inhibits the release of substance P and CGRP, which are important in inflammation and pain. Of course, sumatriptan and its analogs also stimulate 5HT1D receptors in vascular smooth muscle and so both presynaptic and postsynaptic components contribute to the anti-migraine effect of these drugs which are used extensively.

WB:  So, your preclinical work on presynaptic receptor had a broad effect but also a major impact on the whole field of partial agonists and on the modulation of other neurotransmitters.  

SL: Yes.

WB: What was your specific role in some of the drugs that reached the market?

SL:  In some cases I was involved as a consultant in the drug discovery projects.  In other cases these events developed spontaneously in competitive pharmaceutical industries because the existing publications pointed to opportunities in drug discovery.

WB: Based on your pre-clinical work?

SL: Based on information that was published, and because it seemed reasonable to assume that such strategies would yield novel compounds with useful therapeutic properties, and hopefully, with fewer side effects because the pharmacological responses of pre-synaptic drugs are gradual and moderate while an effect originating post-synaptically may be of greater biological significance. Although, this is a speculative statement it is likely that side effects of presynaptically acting drugs may be fewer or less severe than those from drugs acting at the level of the classical postsynaptic receptors.

WB:  In your basic, pre-clinical work, were there novel technologies you developed necessary to do the work you describe?

SL:  The technology of transmitter release from peripheral organs was quite straight forward and almost classic, particularly transmitter release from the perfused spleen and the heart.  I developed special techniques for the cat's nictitating membrane, which required innovation and  it became, a very useful preparation. In the CNS, you have to work with slices of different brain regions, all with presynaptic receptor modulation of transmitter release so you have to choose the areas of the brain rich in the transmitter you are targeting; in the striatum or putamen for dopamine; the occipital cortex for norepinephrine and the frontal cortex for serotonin. It all boils down to having a very richly innervated area of the brain as a model.  But, then, you have to compare your findings to other areas of the brain and make sure that the interaction you are describing is present in areas relevant to a particular disease and to drug therapy.  So, it requires  patient work that involves several brain regions.

WB: If you had to list your major discoveries what would they be?

SL:  I would definitely single out the discovery of presynaptic receptors. We made our first report in the early 1970s and then the subclassification of the alpha receptors into alpha -1 and alpha - 2 subtypes in 1974. In 1976, the concept of co-transmission, namely, that one neuron  may release more than one transmitter. That was done in 1976, and carefully demonstrated with both in vitro and in vivo physiological and pharmacological methodology for ATP and norepirephrine. The concept of co-transmission has grown and it does, indeed, exist in the central nervous system in addition to the periphery. We still need to learn more about it, but it is relevant to the regulation of neurons and their communication with each other by more than one transmitter. There is always a main transmitter and the secondary co-transmitter may have an effect only at certain frequencies of nerve stimulation.

WB:  Who else was in your field making major contributions?

SL:  In the area of co-transmission, it is essential to mention Geoffrey Burnstock from University College in England, who, at the same time, proposed the concept of co-transmission in a highly quoted article in 1976. In presynaptic receptors I would like to mention Klaus Starke from Germany, who not only started publishing on the subject in the early 1970s, but continued working for three decades on presynatpic receptors in the peripheral and in the central nervous system. As far as receptor subtypes are concerned, the finding of subclasses of alpha-1 and alpha-2 adrenoreceptors I reported in 1974 was important because it happened at the time when alpha adrenergic receptors were universally believed to be of a single category. This finding triggered interest in exploring for subclasses and subtypes in other receptor systems. That was long before the development of molecular biology and the possibility to clone and express receptor subtypes and carefully characterize many of them, which offered new targets for original drug discovery by finding selective agonists, partial agonists or antagonists.  

WB:  It is hard to estimate how many years it will take to look for drugs that have specific receptor subtype action.

SL:  Absolutely.  This became, in most rational drug discovery strategies, a powerful tool and  remains a very important approach.

WB:  How did you balance your research, administration and industry consultations with your other activities?   

SL: It is very time consuming to have the number one responsibility for research and development for a large pharmaceutical firm, which was Synthelabo in France. Today it is Sanofi-Aventis, number three worldwide, even bigger now because of different mergers since I left in 1999.  There are administrative duties, there are political issues and there is the science.  And, unless you leave the top priority for science, you risk getting involved in and paralyzed by administration and politics. The only way for me to survive was to make science a total priority, to stay very close to the lab and to minimize or delegate other activities to allow for the survival of creative research. 

WB:  I see.

SL: Even minimizing administration it is almost an impossible task to stay up to date with everything that happens in science and navigate towards originality and innovation that address unmet medical needs. For instance, in depression, there are two unmet medical needs.  One is the latency period, which is three to four weeks before the improvement in clinical depression is significant, while side effects appear within 24 hours of drug administration. Shortening the latency period may keep researchers and psychiatrists interested in drug discovery. The other issue in depression is drug-resistance; although we have drugs that are superior to placebo, there are still about 40% of non-responders to the first antidepressant. When you have a non-responder after four to six weeks of treatment, you have a difficult problem; to decide on adding a second drug or replacing the first drug and waiting again.  

WB:  Tell me more about your experience with the industry. 

SL:  I was fortunate and very successful, and that is why I stayed 23 years with the same company.

WB: You had an important position.

SL: Yes, I was fortunate because when I joined Synthelabo in 1977 they were small, number 81 worldwide, but very keen on growing and developing into an internationally competitive pharmaceutical company. Today Sanofi-Aventis is number three, worldwide.

WB: What was your position?

SL: I was Director of Biology when I joined and ended up as President of Research and Development.

WB:  This covered all fields?

SL: Including chemistry, biology, toxicology, and clinical pharmacology.

WB: So, this involved very heavy administrative responsibility?

SL:  Yes, but I delegated by choosing people whom I could trust and were competent.  But you cannot delegate too much and so there is a degree of pressure.  During this period I had the freedom to recruit, expand and take decisions that made the company competitive internationally and five drugs were discovered, developed and marketed. Today, the are best sellers like zolpidem which is a sleep inducer called Ambien in the USA, to only mention one. It is the best selling hypnotic drug, worldwide.  In Europe it is called Stilnox.

WB: Two major compounds.

SL:  One compound; Zolpidem, with two commercial names; Ambien and Stilnox.

WB: They are still used today? 

SL: Yes, and this is true for other drugs from this period.  So, I must say, that this was a highly stimulating experience. The many years I spent in universities before joining industry were useful to the extent that I developed and worked on research projects relevant to transmitters, receptors and receptor subtypes that offered appropriate targets for novel drug discovery. Working in industry provided an opportunity to add a strong input from medicinal chemistry and the necessary organization to develop and advance candidate compounds which was very fulfilling.

                  Since I retired from that position, I have two small companies that synthesize compounds in projects of drug discovery for the central nervous system; they are in the early stage, mainly in medicinal chemistry and preclinical evaluation.

WB: Tell us about those two companies.

SL:  One is based in Stockholm with the Karolinska Institute and we have a patent on the use of the central α-2 receptor antagonist idazoxan for treatment of drug resistant depression, particularly non-responders to serotonin uptake inhibitors.

WB:  In what Phase of development is that?

SL:  Phase II, clinical studies; at the level of proving its efficacy in non-responders to serotonin uptake inhibitors.

WB: What is the name of this company?

SL: Alpha 2 Pharmaceutica AB. AB stands for a registered company in Sweden. The second company is based in Tel Aviv and also linked to drug discovery in the central nervous system.  We have two projects, one on anti-depressants and the second on sleep inducers with the aim of discovering the successor to Zolpidem, which has been a great success but it’s patent life ended two years ago so it has been replaced with slow release Zolpidem. Considering the success of Zolpidem, there is still room for improvement with a similar compound in the treatment of insomnia.  

WB:   Where are those two new drugs at this point?

SL:  Still at the preclinical level. We are not even sure whether we have chosen the best candidate, so we are still synthesizing analogs in those chemical series.

WB:  How do you manage these two companies. You also have a place in London as I remember?

SL:   We live half in London and the other half in Tel Aviv which allows me to be in close touch with the scientists who work in the Israeli company, Euthymia, Ltd. In Sweden, my partner is also a member of the ACNP, Torgny Svensson, professor of Pharmacology at the Karolinska.

WB:  You’ve known him for many years?

SL:  Yes, many, many years.

WB:  When did you become a member of the ACNP?

SL:   In 1984.  

WB:  Who were the key people in the ACNP at the time you joined?

SL:  One is talking to me right now and another was Solomon Snyder, for whom I have a lot of admiration.  Of course, Menek Goldstein, who I knew for many years but unfortunately is no longer with us, and Arvid Carlsson who has been an inspiration for my work in this field and to whom I feel indebted for advice throughout those many years.

WB:  I think he has a company also in this area.

SL:  Yes, but for dopamine.

WB:   But, the concept is similar?

SL:  Presynaptic modulation. Arvid is very supportive and has always recognized the significance of my discovery of presynaptic receptors.

WB:   Why were these people key for you?

SL:   They were inspirational because of their creative research. Also, I was coming every year to the ACNP meetings which were stimulating and motivational events, because they allowed me to listen to excellent science and to present as well.  Also to discuss informally, with plenty of time, many issues relevant to ongoing research and future projects.

WB:  Were you ever on any ACNP committees?

SL:  As I was a foreign member, I wasn’t involved in committees.

WB:  Was there any impact of ACNP on your work?

SL:  I presented my work at the ACNP on several occasions and one was the first Earl Usdin memorial lecture many years ago.

WB:  I recruited him to Irvine before he died, for about 5 years. Are you happy with the way things have turned out for you?

SL:  Yes, I am. First of all, I was lucky to have chosen promising and interesting problems in my research and to have benefited from excellent guidance and mentors in my career, including the privilege of working with Ulli Trendelenburg at Harvard and Marthe Vogt in Cambridge.

WB:  It’s not by chance you picked those people.

SL:  When I was with the Rockefeller Foundation they sent me to visit Yale and Harvard and both accepted me, so I had to make a choice and it ended up being Harvard, but Yale would have been superb as well. I had access to great places for training, experience and guidance which had a tremendous impact on the rest of my career.  

WB:  Where do you think things are going in the next five years?  

SL:  I could make predictions and probably be wrong, because it is very hard to predict the future; however, I think there are a number of psychiatric diseases where improvement of existing therapy is desirable and possible. I have mentioned two unmet needs in depression and I think progress may be made in the coming 5 to 10 years. Regarding difficulties in clinical responsiveness to the cognitive deficit and the negative aspects of schizophrenia, new antipsychotics may improve efficacy. Neurological and psychiatric diseases are likely to benefit from novel therapies but it is difficult to reverse the process of neurological degenerative diseases although it is not impossible and it would represent a major breakthrough if in Parkinson’s and Alzheimer’s disease it became possible to reduce the progress of the diseases. Of course that is a very tall order and it may take a long time.  Also, genetics is having an impact on neurobiology and although this is not reflected yet in specific gene therapy, that time will come and it may be sooner than expected.

WB:  Are there any other areas you would like to cover that I haven’t asked about?

SL:   It only remains to add among the people from the ACNP that were influential in my career George Aghajanian, from very early on, was interested in my work and himself characterized the somatodendritic autoreceptors pharmacologically in the mid 1970s; it is always a source of stimulation and motivation to discuss science with him.

WB:  Any other things you want to comment on?

SL:  I would like to say in closing that although there are areas in drug discovery that could be improved, drug discovery is becoming a very expensive because of the technology, and because  there is no place for “me too” drugs, so the only type of medication to incorporate into the market is a new drug that is effective for unmet medical needs or has superiority over available drugs in treatment of a disease. Therefore, although the price of drugs may be a very sensitive issue, drug discovery would benefit from a longer patent life to provide an enhanced return on investment in research, without punishing the public that has to buy these drugs at the pharmacy.   I’m not against generics, but innovation and drug discovery need to be supported and encouraged.  

WB:  I find that a very interesting suggestion.  I’ve been interviewing Dr. Sal Langer, one of the giants in neurophychopharmacology, and I’d like to thank you very much.

SL:  Thank you very much for your time, your dedication and our long lasting friendship, which I appreciate very much.

WB:  I enjoy very much our friendship too.

( Salomon Z. Langer was born in Buenos Aires, Argentina in 1936.





