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WB:
I am Dr. William Bunney, Professor of Psychiatry and Human Behavior, University of California at Irvine. I am interviewing  Dr. Louis A. Gottschalk,* who is Professor Emeritus of Psychiatry & Human Behavior at the University of California, Irvine School of Medicine and the Founding Chairman of the Department. He is one of the premier neuro-psychopharmacologists in our field. Louis, I would like to ask you, could you tell us a little bit about your training?

LG:
Yes. I was born in St. Louis, Missouri, and I went to university at Washington University in St. Louis. I attended undergraduate school there. As I reflect on it now, I had the good fortune of having some very inspiring scientific educators as an undergraduate. Then I went to the Washington University Medical School where I didn’t realize it at the time I was being programmed by a number of Nobel Prize laureates. At Washington University undergraduate school, there was Arthur Holly Compton, a Nobel Prize winning physicist. At the Medical School, I was a student under Carl and Gerty Cori, Nobel Prize winning biochemists, and Joseph Erlanger, a Nobel Prize winning physiologist. I didn’t know it, but I just seemed naturally to be molded and shaped into doing a lot of research.

Beginning as a medical student I had a position working as a research assistant, funded by the Josiah Macy Foundation, under some famous professors in the Department of Neuropsychiatry. There was David Rioch, whom I believe you know. The neuropsychiatry department was headed by John C. Whitehorn, who already back in those times had a neurobiochemical view of the etiology and pathogenesis of neuropsychiatric illnesses. And another interesting person in that department was a man that did the first frontal ablation experiments in animals; his name was Carlyle Jacobsen, PhD; and he did these studies while he was still at Yale University. In any case, that’s where I got my medical school training. I did internship in straight medicine at Washington University, Barnes Hospital. In those days – it may happen again – the departments of psychiatry and neurology were together in one department. So my residency was in neurology and psychiatry at Barnes and McMillan Hospitals at Washington University, St. Louis. Then, I think in 1947, I had to go into military service; and I was invited to transfer from the US Army, in which I was in the reserve corps during my internship and residency, to the United States Public Health Service, USPHS. As a matter of fact, I had a couple more years of accredited neuropsychiatric training while I was stationed at the United States Public Health Hospital in Fort Worth, Texas. This hospital, which was a so-called “narcotic” hospital, a 2,000 bed hospital on 10,000 acres, had been transformed into a neuropsychiatric hospital to diagnose and care for neuropsychiatric casualties resulting from military service during World War II. I was one of many psychiatrists from the USPHS and the Navy looking after these neuropsychiatrically disabled Navy and Marine Corps service people there. I had some more training in Chicago, Illinois in child psychiatry at the Michael Reese Neuropsychiatric and Psychosomatic Center. There I also ran the EEG, electroencephalography laboratory. In those days, in the late 1940s, it was still in style to get psychoanalytic training. I got that kind of training at the Chicago Institute for Psychoanalysis in child and adult psychoanalysis.

WB:
You had some impressive mentors along the way, people who were really giants in the field.

LG:
I was lucky; I really was. In Chicago, I worked under Roy R. Grinker at Michael Reese, and at the Institute for Psychoanalysis, I trained under Franz Alexander and Thomas French. I was lucky, and didn’t realize it.

WB:
What got you interested in psychopharmacology?

LG:
I was programmed very young, I think, to do research, and when psychoactive drugs came along, I was right into neuropsychopharmacology, very interested to learn more about them. That was about the time chlorpromazine came along in, probably 1957 or something like that. And it was also the advent of the benzodiazepines. What happened was that after my training in Chicago, I went to the National Institutes of Health. I was, in fact, the first research psychiatrist at NIH. It was in 1951, and again I encountered David Rioch who was Chief of Neuropsychiatry at Walter Reed Army Hospital. In Chicago, I  got interested in epilepsy and the trigger mechanisms of epilepsy in children. I took a group of epileptic kids who were on anticonvulsant drugs, in whom the anticonvulsant drugs were not being effective with regards to their epilepsy. I tried psychotherapy, play therapy or other types of therapy, and lo and behold, for many of them their seizures disappeared. And I wrote and published those findings. So when I went to the National Institutes of Health, while I wondered what kind of research I was going to do, I went to Walter Reed Hospital and found some more patients that had epileptiform paroxysms in their EEGs. I thought well, maybe I can find out what happens if you just have these patients free-associate while you are getting their EEGs. This idea came to me because I had had psychoanalytic training. I selected patients who had paroxysms of abnormal EEGs and I found out that some of those people, when they spoke about emotional things, showed more paroxysms.

At that point, it came to me that one of the most inexact areas in the field of psychiatry was dealing with interviews and the things that people said and the ways in which they said them. I decided it would not be a bad idea to try to develop more objective ways of arriving at  accurate measures of anxiety or hostility as well as how schizophrenic somebody was. That diagnostic achievement is generally accomplished through the neuropsychiatric interview and the content and form of language. So it was there that I started to get into the measurement of neuropsychiatric states and traits from the content analysis of speech and verbal texts. And when I left NIH to become Research Professor of Psychiatry at the University of Cincinnati, some of the new drugs were being developed by the pharmaceutical industry and coming on the market. I got into trying to decide how to measure the effects of psychoactive drugs. I actually did some early clinical trials to determine whether or not drugs like diazepam (Valium), or chlordiazepoxide (Librium), might indeed be anti-anxiety agents. We did placebo-drug studies, and we got five minute speech samples which would measure objectively, with a method I had developed, whether or not subjects were less anxious when they were on the benzodiazepines. And these were the early psychopharmacological studies.

WB:
How did you come up with the idea of the five-minute speech sample? I know this was something you developed and expanded on very successfully.

LG:
It was. I can remember very clearly, at the time I was working at Walter Reed, interviewing epileptic patients and non-epileptic patients who had abnormal paroxysms on EEGs. And then I reflected that there are very sensitive technologies for measuring accurately many neurobiological phenomena, using biochemical measures and physiological approaches, such as recording brain waves, but we have no very accurate means of measuring the magnitude of various psychobiological states. There is, of course, the diagnostic interview, and the neuropsychiatrically focused diagnostic interview, which require a verbal dialogue. And at that point, I decided, hey, this is it! This could be a tough research field, but why not get into this area? I had also been an English major, as well as a biology and chemistry major at undergraduate school. And that background facilitated my getting into the measurement of neuropsychobiological dimensions. I thought it would certainly have some use if a reliable and valid testing procedure could be developed. The challenge was that the development of such a measurement procedure would have to go through many stages.

I should, here, give some acknowledgment to a person I met at the University of Cincinnati, Goldine C. Gleser who had specialized in measurement psychology. She had a doctorate degree, a PhD. She had also been a math major. She helped me on the statistical side of  some of the problems to be solved in developing a measurement tool for detecting and assessing the magnitude of various psychobiological states. I do not think that I should get into more detail about statistical problems, but these will come up again, for I can see that the research areas I have gotten into, especially with drugs and other biochemical factors in neuropsychiatric illness, have followed me. In any case, I have continued to persist in working on the content analysis of language and have developed a computerized method of doing this, because I sincerely believe that in time, instead of psychiatric interviews or the use of various adjective check lists or other methods of measuring the magnitude of various psychological and psychiatric states, we will be using the computer, and we will actually use  voice recognition. I am working on that now, but  I’ve digressed a bit.

WB:
No, I think that is one of the central issues, and you’ve made a major contribution with this. And, if I understand, this has to do with the diagnosis of emotions and has been used to follow behavioral change after medications. Is this correct?

LG:
Absolutely right. I have kept following those ideas. As I think about it now, I do recall some of the people at Washington University Medical School, James Bishop, a neurophysiologist, David Rioch, who inspired me. Those fine neuroscientists, the way they thought, and the way they pursued things, I think got transferred and internalized by me. But, any case, with regards to psychiatric drugs, I did get involved after a while in looking at the blood levels and the pharmacokinetics of psychoactive drugs, such as the benzodiazepines.

WB
This was in Cincinnati?

LG:
This was in Cincinnati. And, I found that if you had too low a blood level, you did not get any definite antianxiety effect, but over a certain blood level there was this significant correlation between the anxiety scores, that is, a reduction in anxiety scores derived from my Content Analysis Scales, and the blood level of the benzodiazepine, as well as the half-life of the benzodiazepine. I also found that the some of the benzodiazepines produce cognitive impairment, or at least impairment of recent memory, and that’s related to blood levels. And from that, I got into looking at the effects of some of the major tranquilizers on schizophrenia, like thioridazine and mesoridazine. I found that the blood levels of those drugs, up to a certain extent in some schizophrenic patients, did correlate positively with an improvement. About a third of those schizophrenic patients did not have a very favorable response to those major tranquilizers, but two-thirds did.

WB:
Now, your Content Analysis Scales have had international acceptance, as I understand it.

LG:
Yes, one might expect they would. The German neuroscientists got interested in that sort of methodological approach and they have borrowed and used my ideas. They published a number of books using my content analysis methodology. The Chairman of the Department of Psychiatry in Hamburg, Germany told me that he and his colleagues got a million dollar research grant from the German government to test and apply our content analysis methodology to their neuropsychiatric research. And, since then, their studies have been published. The procedure has been published in Spanish in Chile, and in many other languages, in Norway, Poland, Australia, Italy, the Netherlands, and Germany. And lately, people from other countries have also asked us whether we have a computer program in their language to do this. It is rather awesome that they would ask such a question, because computer programs are not readily transformed and adaptable to other languages.

We are currently working on a computer program that will handle the Spanish language because such a large percentage of the world’s population speaks Spanish. But, yes, it has been shown that the norms that we have in normal individuals, free of mental or physical disorders, for anxiety and hostility, are not any different from the norms in Norway, Australia or  Germany. I suspect and think there’s a difference in a country like Poland. I have had a visiting professor that lived there who is coming to visit us again, and she found, and I am not surprised, that having suffered the ravages of war the norms there for anxiety run a little bit higher than the American  norms. But, yes, there’s been a great deal of international interest in our methodology.

WB:
Is that translatable? Is that the issue?

LG:
Yes, it is, but not the computer program.

WB:
It’s a major effort in itself to translate that. Are there specific hypotheses that you’ve tested in some of this work?

LG:
Yes. Well, some hypotheses. I think an obvious one was that blood levels of a drug should relate to the clinical effect. That is, within certain parameters, true. But if the blood level is too low, we have found out the drug is not going to have an effect. Also, you can give too large a drug dose, and we did find that above a certain blood level a drug produces no more favorable clinical effect. That’s for immediate effects of the drug.

And there was another hypothesis that I noticed at these meetings that has not had much effect yet in neuropsychopharmacology. That is, we got interested in the finding that thioridazine  or mesoridazine in some people, produce adverse cardiovascular effects, cardiac irregularities. And at the time we were studying those phenomena and getting electrocardiographic measurements and drug blood levels on patients, we got the idea to find out whether there are any differences in the psychoactive drug metabolites in people that get these cardiac irregularities. And lo and behold, we did discover that a metabolite that is not active psychoactively, sulfaridazine, does have an adverse cardiovascular effect.  Those individuals that had the cardiac irregularities had elevated sulfaridizine at that time. We were excited about that, published the finding, and tried to get the drug companies to provide further financial support so we could study the biochemical basis for the adverse cardiovascular effect of sulfaridazine. But, they were doing so well marketing their drugs, that they would not fund it. But, I mention it now because the whole area of abnormal effects, side effects, I think, will be studied, perhaps, more and more. I think we are caught so much in the excitement about the favorable effects of drugs that the possibility that a drug’s metabolites in everybody may be slightly different, except perhaps for identical twins, has not been focused on. We do metabolize these drugs slightly differently and subtle drug-metabolite effects are sometimes cardinal and important so they can influence or obscure findings. That might become more and more important but has not been followed up very much. So that was one of the hypotheses we had; namely that some of a pharmacological agent’s metabolites which are not psychoactive, might have other somatic and biological adverse effects.

WB:
Do you remember when you published your first paper, or presented it?

LG:
Oh yes, I think that was probably out of medical school. It was in psychosomatic medicine and not on psychoactive drugs. It was on vasomotor conditioning in human subjects. I did some of the research while I was a medical student. We found out by using classical conditioning that some people are very easily conditioned to have vasal constriction, and if you measure  blood flow in the fingers with one or two faradic shock treatments to one hand some are and some are not conditioned. That got published, I think, around 1946 or something of that sort. We’re pretty proud of it and it probably does have some importance, indicating that we are quite different in our capacity to be conditioned; that was a conditioned response to turning on a light. And some people who were conditioned just to a couple of reinforcements, continued to have vasal constriction if a light was turned on. No wonder some people get bad hypertension and some don’t. There are probably genetic and other differences.

WB:
Now, I know you’re still active in doing some research. Can you tell us a little bit about what you’re doing now?

LG:
Yes, I’m still involved and I’m delighted that our own department has a brain-imaging center, and I know you are too, because we did do a fair number of studies on brain imaging and PET scans. We did look at the relationship of anxiety, hostility and dreams recently, with Ernest Noble, who was formerly at the University of California Irvine (UCI). We’ve done a study with PET scan, showing that people with the A1 allele, who are normal and who have no psychiatric history of drug abuse, alcoholism or obesity themselves or in their family, have significantly different PET scans from people who don’t have that allele. We would have never been able to do that if we hadn’t had a PET scan in our own backyard. 

Another study that I think is related to neuropsychopharmacology, which was published in 1991, showed that, of all things, manganese was elevated in the hair of violent criminals, compared to controls. I didn’t think much of that paper, but we published it because there was no question about the finding. I didn’t believe it the first time. I thought it was chance so we got another sample of criminals and controls and it showed up in the second sample. I was still pretty skeptical, being a Missouri boy from the Show Me State. So we got a third sample and it showed up again. The puzzling thing about the paper and the finding was that we had empirical findings without any hypotheses. Since then the Japanese and others have shown that manganese does lower the serotonin level in the brains of rats, and there have been a number of other studies replicating our finding. We are applying for a grant. It’s going to the neurochemistry and biochemistry program of NIMH. I can’t believe that one little element would be a big factor in the problems we’re plagued with in our society, namely violence, but it may make some contribution. So we’re into that. The research is going to have to be in an animal model, and I’m not unhappy about it, because we can control everything. That’s one area.

Another area does relate to content analysis. There was an advertisement by the National Institute on Drug Abuse, soliciting grant applications on computerized neuropsychiatric testing software. Well, I thought, that was just built for us.  What they want is software that will pick up cognitive impairment in people who have been involved in drug abuse. So we’ve gone far. Whether we’ll get it or not is something else. One way or the other we’re going to do that. We’re into that area and I think we have a pretty good chance to get the grant. Who knows?

WB:
Well, I often think, once a researcher, always a researcher. How many papers have you published?

LG:
Well, I’ve got over two hundred papers and two hundred journal articles and about twenty-six books.

WB:
Well, it’s impressive in a fifty-year span and you’re still going strong.

LG:
I have a problem and I bet the Bunneys are going to have it too, namely, I wouldn’t know how to retire. I think it’s a problem.

WB: 
Now, who were some of the important people, not just in the beginning of your work, but along the way, that you interacted with working in the same area, where colleagues were important for you to communicate with?

LG:
Well, over the years, I’m still going to flash back to some of those mentors, back at Washington U and in Chicago, who certainly were internalized by me. I was probably more carried away by them that they are with me.

WB:
You still see the influence of psychoanalysis though. You have that concept internalized, which I also happen to believe in.

LG:
Well, by internalized I mean that they’re in the protein substance of my brain.

WB:
I know what you mean.

LG:
And the psychoanalysis thing, although I’m still a training analyst, I must say that I figure it’s pretty much an art form, and I’m disappointed that it hasn’t lent itself to an empirical approach. But it probably has influenced my willingness to listen to people for a long time, as it probably has influenced you. By internalize, I mean in a biochemical way. Oh, I think of various people  in Cincinnati, Arthur Mirsky, a biochemically oriented researcher, and Maurice Levine for that matter, who made it possible for me to do research, and was encouraging. But at the University of California at Irvine, there were many people in the medical school who made it possible to do research and also try to run a department. As a matter of fact, if I hadn’t been able to do research, I don’t think I would have been able to tolerate the administrative problems. There have been a lot of people involved in looking at the relationship of pharmacokinetics and chemical response and I edited two books on the topic and these were both under the imprimatur of the American College of Neuropsychopharmacology. It isn’t a big or very important area these days. Everybody can get blood levels now. I’m impressed with this particular ACNP meeting. But what carries me away here, is the genetics and its role in psychoactive drugs and so on.

WB:
If you had to list one thing, what would you consider your biggest contribution to the field of science?

LG:
It’s hard to pick one thing, but if I had to, it’s a preoccupation with the accuracy and the precision of measurement, whether it’s a measurement of psychological states and traits from speech, or the accuracy of measurement from blood levels of psychoactive drugs, you know, ranging from radioimmune assay to gas chromatographics. I think I’ve been occupied with developing or asking for the best or most precise and ingenious methods of measurement. It seems to me a lot of big discoveries have been made from the microscope or the telescope. You were instrumental in bringing a brain-imaging center to UCI and I’m fascinated by that too. I can’t say that the brain imaging center is my contribution, but I certainly go that way. And, I do question the accuracy of the measurements. So I think a tremendous curiosity and insistence on objective and accurate measurements is one of my contributions.

WB:
Okay. Were there any times that you were tempted to leave science, to leave research, job offers that would have taken you, either, out of the field or into too much administration?

LG:
No, just like today, I can’t imagine life with retirement and not doing science. And, administration, I had a taste of it. It was fun to have the opportunity to develop a department and get it started, but I’ve avoided accepting positions of too much administration, because I thought it would take me away from science.

WB:
Well, you were the founding Chair?

LG:
Right.

WB:
At the University of California, Irvine Department of Psychiatry.

LG:
And, I notice that you, too, are able to keep your activities in the science area and avoid too much administration. It takes one to know one.

WB:
Are you pleased the way things have turned out or unhappy?

LG:
Oh, you mean in my career?

WB:
Your career.

LG:
I’m pleased the way it’s worked and I would like to continue the present and the way it’s working. I have a phobia of retirement and I think I’ll keep going as long as I can, because it’s such a fascinating field. I can’t think of anything more fascinating.

WB:
Okay, now where do you see the field in neuropsychopharmacology going in the future. What’s in the realistic future? What’s in the blue-sky future? What’s your vision?

LG:
Well, I think, in one area that I’ve made a very original contribution is the diagnosis of mental disorders and nervous problems from language. I think, eventually, that’s going to be possible from just voice recognition. 

WB:
What do you mean by voice recognition?

LG:
The way that my content analysis measure works is, the material is tape recorded and then the typescript is put on a diskette and into a computer program known as LISP, which comes up with content scores on twelve different scales.

WB:
You mean, like anxiety and depression, that kind?

LG:
Anxiety, how schizophrenic someone is, how much cognitive impairment and how psychotic. The trouble is that takes time. Somebody has to type what is said. I think it’s going to be possible, in time, to take speech, even with hesitations because they get scored too, to directly program speech or verbal texts for the computer. 

WB:
Without the intermediate typing?

LG:
Without the typing. Yes. And, that’s being done now. The problem is that the computer has to learn somebody’s language. We’re getting new software.  I got software a couple of years ago from IBM but it was very picky, finicky and imprecise. The new software is going to be broader and more accurate. The advances in computer technology are so fast I think that’s going to be relevant. You may think what’s that got to do with neuropsychopharmacology? Well, it’s going to shorten some aspects of the diagnostic process. It’s going to make it more precise. And combining that with the very amazing and encouraging advances in translating genetic differences to understanding differences between various organisms – subhuman and human – it’s going to help us predict which people are especially vulnerable. And I do think there’s going to be a more successful application of drugs and treatment for individuals, and it’s going to be a combination of these things. Our technology is really going places. The biggest problem is going to be, can it be funded adequately. But that’s another question. I’m a strong believer that we’re on the right track. We’re making tremendous advances, not just in psychiatric illnesses, but in software programs like this. Some of the illnesses are neurological, say, multiple sclerosis and so on, and the interaction of genetic and environmental factors is well attended to. So, I’m very optimistic that we’re going to continue to see tremendous advances in our field here.

WB:
You see more accurate diagnosis, a more accurate tailoring to active treatment  modalities in the future, and, then, eventually, an impact of genetics.

LG:
Right.

WB:
Now, what have I left out? 

LG:
I think you’ve covered everything.

WB:
Anything else you want to put on the record?

LG:
No, I think you’ve covered things very well. I really don’t have much more to say, except I’m riding high on the continuing opportunity to do research and very happy that, at least in my genes the Alzheimer’s gene is absent or not playing a big part. I think it’s very fortunate and I thank whoever is responsible for this.

WB:
Okay. So, I’ve been interviewing, today, Dr. Louis Gottschalk, professor at UCI. He has had a distinguished career, spanning over fifty years from the introduction of neuroleptic drugs through to the present time. He continues, actively, in research. He’s known many of the great people in the field of neuropsychopharmacology and it’s been an honor to interview him.

LG:
Thank you very much, Biff.

* Louis A. Gottschalk was born in St. Louis, Missouri in 1916 and earned his medical degree in 1943 at Washington University School of Medicine in St. Louis. He received a PhD in 1977 from the Southern California Psychoanalytic Institute. After postgraduate training in EEG and service at the child psychiatric clinic of Michael Reese Hospital in Chicago from 1949 to 1951 he spent two years (1951–1953) with the intramural psychiatric research branch of NIH.  He moved in 1953 to the Department of Psychiatry, University of Cincinnati College of Medicine. There he remained until 1967, when he became founding chairman (1967–1978) and director of the Department of Psychiatry and Human Behavior at the University of California at Irvine. Gottschalk stayed at Irvine for the rest of his career.





