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JAMES V. DINGELL

Interviewed by Leo E. Hollister

Washington, DC, April 15, 1997

LH: It's Tuesday, April 15, 1997, and we're here in Washington, DC to continue the series of interviews on the history of psychophannacology, sponsored by the American College of Neuropsychopharmacology. Our guest today is Dr. James .V Dingell,( who has been long associated with the National Institute of Mental Health. Is this correct?

JD: Actually Leo, it was Heart, Lung and Blood, Cancer and Drug Abuse.

LH: Well no matter which institute he works with and I'm welcoming him here.

JD: Well, thank you. Very good to be with you!

LH: I always like to know a little bit about how people got to where they wound up.

JD: It has been an interesting story, punctuated by a great deal of good fortune. I began my training in chemistry at Georgetown University in 1950 and planned to go onto Law school upon graduation in 1954. However, this was the time of the Korean War and I had taken a double major, Chemistry and Military Science, to be prepared for my almost certain military service. But the first stroke of good fortune occurred when I took a course in Biochemistry in my senior year that changed my whole outlook on a future in chemistry. I was excited by chemistry, and law school ceased to be a future plan. My good fortune was to continue at Georgetown, as Georgetown had offered me a teaching assistantship in chemistry and the army agreed to allow Second Lieutenant Dingell to go on in graduate school. However, after about a year, I found that things were a bit difficult living on one hundred dollars a month and I met Leo Gaudette, a fellow graduate student, who advised me that NIH offered opportunities for graduate students to do their studies at night and thesis related research during the day. It was in June 1955 that I went to NlH and after more than a dozen interviews had the good fortune to meet Dr. Bernard B. Brodie, who took the time to describe the exciting work that was underway in his Laboratory of Chemical Pharmacology on drug metabolism, reserpine, norepinephrine and the development of the spectrophotofluorometer with Dr. Bowman. I will always remember Dr.Brodie's words.  He was not looking for civil servants but graduate students because he knew they would work harder!

LH: That was a wonderful opportunity. Out of eighteen interviews, this one caught you, right?

JD: Indeed! Dr. Brodie's enthusiasm was irresistible. Just remember these were the early days of studies with the microsomal drug metabolizing enzymes, the revolutionizing drugs chlorpromazine and reserpine, and new instruments for the measurement of drugs and biogenic amines in biological materials. I will always be grateful for the opportunity I was given to become associated with scientists like Drs. Brodie, Axelrod, Udenfriend, Bert La Du, and of course, Jim Gillette who mentored my thesis research.

LH: Dr. Brodie must have been quite a charmer.

JD: He was indeed! He could be difficult to get along with but when you faced difficulties, as I know from personal experience, Dr .Brodie was the friend to have. He was devoted to his people and was always there and ready to go that extra mile for his people.

LH: Now, you went there in 1955.

JD: In June, 1955.

LH: Was Axelrod still at the NIH?

JD: Julie had left. He got his degree in 1954, and he'd left Dr. Brodie but he bequeathed us a legacy with his early studies on the microsomal drug metabolizing enzymes.

LH:  Of course Brodie had been long in the field of drug metabolism.

JD:  Dr. Brodie was probably the father of modem pharmacokinetics, modern pharmacology. He came with that wonderful group from Goldwater Memorial Hospital to found the Heart Institute in 1950. His most notable accomplishment before coming to NIH was involvement with the anti-malarial program that had been going on at the beginning of the war. As you may recall, the first thing that happened, when the war broke out, was the Japanese overan Southeast Asia and with the loss of our source of quinine, malaria became a considerable problem. There was an interesting compound, Atabrine (mepacrine) which showed promise but when it was used by troops showed considerable toxicity.  Brodie and his group, including Julie Axelrod, developed a method for measuring the levels of the drug in plasma which had to be maintained to be effective against the invading organism. With an adjustment of the dosage schedule to provide adequate plasma levels malaria ceased to be a major problem in the South Pacific. Some actually credited Dr. Brodie with a major role in winning the war in the South Pacific.

LH: Well, by golly.

JD: He was right up there with General Mac Arthur.

LH: There were more troops disabled by malaria than by bullets.

JD: Yes indeed! It was a wonderful time when I joined the lab, because it was spring for the NIH, things were in bloom! We had a sympathetic Congress; we had men like Lister Hill  interested in development, using money spent during the war on other things, to develop and exploit the opportunities in science. And it goes without saying we had a truly magnificent director of NIH in Dr. Jim Shannon.

LH:  Shannon was the one who recruited Brodie.

JD: Indeed, and Brodie brought with him Julie Axelrod, Syd Udenfriend, and John Burns, all of whom deserve enormous recognition for their contributions.

LH: It sounds like a Who's Who in Pharmacology.

JD: It was.

LH:  Was Jim Gillette part of that team?

JD: Jim Gillette joined Brodie in 1954. Jim was interested in the biochemistry of drug metabolism and his main focus was the enzymatic mechanism of drug metabolism. He did very early, very solid and well recognized studies with TPNH oxidase which led into the Cytochrome P450 System. I was privileged to work with and learn from Jim Gillette the good habits of careful work in the lab, the importance of analytical methodology and the ability to work long hours.

LH:  That was trademark in Brodie's lab, wasn't it?

JD: That was, indeed.

LH: And, unusual hours, too, if understand it.

JD: Yes, unusual hours. The graduate students, those of us at Georgetown, would work all day and our classes were at night. Those at George Washington, like Ronnie Kuntzman and Julie Axelrod, took time during the day to attend classes and would work later hours at night.

LH: And Brodie was known for being on an entirely different rhythm.

JD:  That's the other side of the coin. Dr. Brodie kept very strange hours. He would arrive late in the morning, but you could be sure that if something hot was going on in the lab, you would receive a phone call at an early hour be it two or four a.m. in the morning, to hear about those hot results. He was a remarkable gadfly! He kept the lab energized from one end to the other; it was a genuine experience working with him.

LH:  He used to throw out very interesting new ideas and be enthusiastic about them.

JD: He did. He had a philosophy that if an idea struck you as having promise, test it and  collaborate. This was the beauty of NIH in those days. The opportunities for collaboration were wide open, be it Evan Horning's people at the other end of the hall in organic chemistry or with Bob Bowman and his group for instrumentation.

LH: It must have been a wonderful time to work there.

JD:  It was a truly remarkable time at the NIH.

LH:  What was your first assignment in the lab?

JD: Working directly with Jim Gillette on model systems for dealkylation, an.enzymatic mechanism. What I did at the time stayed with me for a number of years and paid off well. We were able to come up with several nonenzymatic systems which effectively removed methyl groups from compounds such as aminopyrine.

LH: Didn’t you do some of the early studies with tricyclics such as imipramine?

JD:  Those studies were both interesting and very rewarding for me. After I finished work for my Masters Degree at Georgetown, Dr. Brodie suggested that a new drug , imipramine, could give me some experience in pharmacology that would be of value if I chose to go into the drug industry in the future .As I recall, imipramine was originally synthesized as a potential tranquilizer. However, it was an astute clinician in Switzerland named Kuhn who recognized its antidepressant activity.  Interestingly, Kuhn found that when the drug was administered to bipolar patients it did little or nothing to calm their excited phase but dramatically reduced their depressed phase. I well remember Dr. Brodie's words that although it might just be an interesting placebo, it was worth studying. He advised: "Why don't you take a look at this compound and see what you get?" The obvious first step was the development of analytical methodology for the measurement of the compound and its potential metabolites. Experience told us that most likely the drug would undergo both hydroxylation and demethylation. Since a simple method for measuring formaldehyde on demethylation was at hand, I found that copious amounts of formaldehyde were formed on incubation of imipramine with preparations of liver microsomal enzymes. This was interesting since the tertiary amine methyl groups of imipramine were on a side chain and the prevailing thinking at the time was that for dea1kylation to occur they had to be located in near proximity to an aromatic ring.  These were the days before advances in gas and liquid chromatography, and therefore it was necessary to develop a fluorometric assay method that used solvent extraction to separate imipramine from its demethylated and hydroxylated metabolites.

LH: Hadn't Geigy already done some work on the excretion of imipramine?

JD: They had done some studies, as I recall. It was in the rabbit and they found that hydroxylation is the major route of metabolism in that species.

LH: What about dea1kylation?

JD: They didn't know a great deal about dea1kylation from their studies. But the story at this point was becoming very interesting because my dear friend Fridolin Sulser joined Brodie's lab and was challenged to find a way to unmask the antidepressant action of imipramine. The drug didn't reverse any of the drug induced syndromes that were known at the time. In fact, it potentiated the action of ethanol and barbiturates.

LH: It wasn't, in that case, much different from chlorpromazine.

JD: Exactly. So, Fridolin and his technician Jim Watts turned to the well known depression induced by reserpine model in the hope of finding it reliable. I’m sure, Fridolin has described in detail this interesting detective story, but they found that although a single administration of imipramine to rats potentiated the reserpine induced sedation, chronic administration of imipramine before reserpine administration not only prevented but dramatically reversed the expected drug induced depression. Their model mimicked what was seen in patients, a lag period before the antidepressant action of imipramine became apparent, and, their findings actually suggested that imipramine might act through an active metabolite. This fit hand in glove with results of my studies on the metabolism of the drug in rats. These studies showed that the secondary amine metabolite desmethylimipramine not only had a longer half-life than its parent compound in rats but accumulated in tissues including brain after the administration of imipramine.

LH: Wouldn't the hydroxylated metabolites be more likely to be short lived?

JD:  Being conjugated with glucuronic acid or sulfate they would be rapidly excreted in urine and rendered inactive. Our attention now turned to the likely suspects, the dealkylated metabolites; to make the story short, a generous sample of desmethylimipramine was obtained through the courtesy of Dr. Franz Haefliger of Geigy and tested in the reserpine model. A single injection of desmethylimipramine reversed the action of either reserpine or RO 4 -1284.  Thus, desipramine was born along with an insight into the putative mechanism of action of tricyclic antidepressants.

LH: Desipramine was shared with Lakeside, wasn't it?

JD: That's another interesting story. As I recall it, Geigy’s legal staff, in Switzerland, was  not aware of the holiday on George Washington's birthday and they were a day late in submitting their patent with the result they had to share the patent with Lakeside. I think one had the patent on use and the other on the synthesis.

LH: That was a close call, wasn't it? 

JD: Yes and a lot of money lost because of that.

LH: I remember Brodie thinking that the active metabolite desipramine would work much more quickly than the delayed action seen with tricyclics.

JD: Right.

LH: But, that didn't seem to be the case.

JD: It didn't, and, that's been an interesting story.

LH: It only takes a few hours before the dealkylated metabolites accumulate.

JD: Indeed. We studied the metabolism of imipramine in several species and found marked inter-species differences in the pathways and rates of metabolism of the drug. Importantly, in rats where the anti-reserpine action was seen, the half life of desipramine was considerably longer than the parent compound. But in rabbits where the antireserpine action was not apparent, hydroxylation was the main pathway of metabolism and desipramine did not accumulate in tissues.  About this time the technique of gas-liquid chromatography (GLC) was in its infancy; it was just being developed in the laboratory of Dr. Evan Horning down the hall from Dr. Brodie's laboratory.  On a hunch I thought we might be able to further confirm the identity of the metaboite isolated from brain using GLC.  With the blessing of my friend and mentor Jim Gillette I took a sample of the material isolated from rat brain to Dr. Bill Van Den Heuvel, who injected it into their early gas chromatograph.  Needless to say, we were delighted to see our first sample give us a beautiful peak, characteristic of desipramine.  We had confirmed the accumulation of desipramine in rat brain and the validity of our extraction assay. But back to your original point, we can only say that desipramine is an active metabolite, but whether or not imipramine acts through its metabolite remains an open question. Desipramine is still on the market, to my knowledge.

LH:  It's kind of unique among the tricyclics, being a specific uptake inhibitor of norepinephrine. It also seemed less sedative and anticholinergic.

JD: That's right. It's a remarkable compound and has been an important tool. The philosophy I learned from Dr. Brodie is that first you’ve got to have good methods that are both sensitive and specific for the compound. Secondly, drugs are the most formidable tools we have for probing the function of the central nervous system. Just remember how naive some of our experiments were, grinding up the whole brain and trying to relate chemistry to function. I'll never forget Fridolin telling me, "Jim, we have to get beyond this, because a homogenized brain doesn't think".

LH: You mentioned Syd Udenfriend. I think, in this whole series, he's been neglected. I hope we can get hold of him, but what was he doing in this laboratory?

JD: Sydney was one of the early members of Dr. Brodie's lab and he was Brodie's right hand before Erminio Costa joined the lab. But, Sydney developed and later had his own lab, around the comer. You of course know of his development and leadership at the Roche Institute. That's a capsule of the time with Brodie and Jim Gillette that opened opportunities for me. We had Dr. Milton Bush from Vanderbilt in the lab doing his sabbatical, just as I was finishing up my imipramine program. Vanderbilt was interested in a program in psychopharmacology. So this takes us into the next part of my career;  seventeen years at Vanderbilt.

LH: Did you move there at the same time Fridolin did or before?

JD: Our paths crossed again and that's an interesting story. I went to Vanderbilt at the end of October1962. I remember driving to Nashville while military convoys were moving to Florida during the Cuban Missile Crisis. I had left my wife and baby son in Maryland to move there. I went with the charge from Dr. Allan Bass, who was the Chairman of the Pharmacology Department to help start the program in psychopharmacology. Allan Bass wanted to develop  space for psychopharmacology research made available by the Department of Mental Health of the State of Tennessee, at Central State Hospital. Dr. Bass and Dr. Frank Luton, who was the Director of the hospital, took me out to show me the area I would have to develop as a laboratory. I went  home that night, after seeing the sorry state of the place; I would have to put the lab into a hydrotherapy room with all of the odors that permeated the hospital, and I was  physically sick that evening. But, not being one to turn tail and run, I moved to Central State, started a lab with one technician and, lo and behold, things were going fairly well. Those were days when I didn't have a lot of collaboration going on. I had several projects with different problems so, when I hit an obstacle’ I could move to something else, waiting for  inspiration to solve the problem. As things went well, another old friend and old hand from Dr. Brodie's lab, Danny Efron, came to see what was happening and what the potential was at Vanderbilt for developing a psychopharmacology program. Danny was taken with the possibility and suggested that we put in a center grant application. NIMH had money in those days and the amount involved was several hundred thousand dollars, which, although modest by today's terms, was quite handsome in the early 1960's. I remember, I worked with Allan Bass and Milton Bush in  that small department of pharmacology at Vanderbilt which had only five members.  We put together a center grant application, were site visited and funded with only one person, Jim Dingell in the whole program. The problem was then to find a Director to develop the program further. After approaching several of the old timers in psychopharmacology, we came up blank. I  remember talking to Danny Efron on the phone suggesting one person I thought ought to try for this position. He asked "Who's that"? I said, "Fridolin Sulser". He replied, "Jim, he's very happy where he is". I suggested he ought to give Fridolin a try and lo and behold, about two weeks later I got a phone call from Dan Efron telling me, "Jim, we found a Director for that program". I said, "Who is it"? He said, "Fridolin". We were able to start the program with. an old colleague as my boss, which couldn't have been a better relationship. It was a very fruitful time for us.

LH: That became quite an Intstitute. 

ID: It did. Indeed that small lab became the Tennessee Neuropsychiatric Institute and, when I left at the end of 1975, we had thirty or forty people. Allan Bass is a man of great wisdom and great farsight. Allan's philosophy was one must get competent young people, then give them opportunities and support. And that is what he did with me, with Fridolin and another outstanding scientist, who is now Chief of Medicine at Vanderbilt, Dr. John Oates.

.LH:  What were you doing down there, once you got your laboratory set in those undistinguished quarters?

JD: I worked on problems, such as the effects of calcium deficiency on drug metabolism, and  the effects of carbon tetrachloride poisoning on the microsomal enzymes. With Fridolin, we studied the amphetamines. Fridolin's early days at Vanderbilt also offered the opportunity for us to renew our interest in the tricyclics. Other investigators had observed the ability of desipramine to potentiate the action of amphetamine and suggested this action could provide a model for unmasking the antidepressant action of new drugs. We knew from its long half life in rats that desipramine would accumulate in tissues and also that it was localized in hepatic microsomes.  It therefore seemed reasonable to assume that desiprmaine’s ability to potentiate amphetamine was a biochemical rather than a pharmacological interaction, i.e., an inhibition of the metabolism of amphetamine rather than an interaction at the receptor level. By using the original extraction procedure for amphetamine we were able to measure the levels of the radiolabeled drug in the brains of rats after administration of desipramine.  What we found was a striking prolongation of the half life of amphetamine in rats after pretreatment with desipramine. We later found that the ability to prolong and enhance the psychomotor stimulation of amphetamine by inhibition of its metabolism is not just a characteristic of antidepressants but was even seen with chlorpromazine.

LH: How did that work and which pathway was involved?

JD: In the rat, it would have been the major pathway of para-hydroxylation rather than deamination which predominates in rabbits. This brings up an interesting side light.  The first pathway of drug metabolism in hepatic microsomes was deamination. This was found by Julie Axelrod using rabbit liver preparations to metabolize amphetamine. Since this was the research for his doctoral dissertation, he was fortunate that he had not chosen rat liver preparations to investigate the metabolism of amphetamine.

LH: We ordinarily think of drug interactions of this sort as being bad, but could some be of positive clinical value?

JD: Well, you certainly recall the history of SKF 525 A.  It was first thought that it would have value as what was called a prolonging agent, but later it was found to be only an inhibitor of the microsomal drug metabolizing enzymes. I think that a poor ratio of benefit to risk would doom the therapeutic use of drug metabolism inhibitors.

LH: You left Vanderbilt in the mid seventies.

JD: Yes, after finishing a series of studies on the metabolism and excretion of delta 9 tetrahydrocannabinol, I took the opportunity to return to the Washington area to work with Dick Adamson in the Laboratory of Chemical Pharmacology of the National Cancer Institute.

LH: So, you left Vanderbilt before Fridolin got interested in the effects of drugs on the down regulation of the beta adrenoceptor coupled adenylate cyclase.

JD: Right. That was his next area of interest. I didn't share those studies with him, but was pleased to see them done.

LH: It was a good unifying hypothesis; unfortunately it left unanswered questions.

JD:  Leo that reminds me of another "Brodieism.”.  Discussing the importance of a hypothesis, Dr. Brodie made the remark that ''you always have to start with a hypothesis that is so simple that it almost has to be wrong to begin with because any simple wrong hypothesis will, ultimately, evolve into a more accurate complex hypothesis".

LH: That's a good aphorism.

JD: And words of real wisdom.

LH: So much of what you see written today is what I call a straw man hypothesis. I suppose you, like almost every other person in science that I've ever talked to, have no regrets about your career?

JD: None. My career was determined by good fortune, good fortune in meeting men like Dr. Brodie, Bert La Du, Jim Gillette, Fridolin Sulser, Dan Efron, Danny Freedman, Morey Lipton and so many others, men of enormous ability, willingness to cooperate, be helpful and so on.

LH: And these were very nice people.

JD: They were, absolutely, yes. Dr. Brodie was not always the most easy person to get along with, but when you needed a friend or had a problem, he was there. I would probably, had it not been for Dr. Brodie, ended my career in science in 1960, because the United States Army had decided  they were tired of granting me delays and called to active duty. Dr. Brodie decided that he would make every effort to get me transferred into the Public Health Service and keep me with him to finish up the imipramine problem, so, again, a man of great friendship.

LH: He gave you a practical opportunity.

JD: Indeed.

LH: You mentioned Erminio Costa in passing, and Brodie had a couple of people from Sardinia. Didn't he have Luigi Gessa?

JD: That's right, and also from Italy, Rudolfo Paoletti.

LH: I remember, I think it was in 1970, when the Nobel Prize was announced, that one of my friends came bustling in and said, "Guess who won the Nobel”.? I guessed Brodie or Euler. But he said,”No, it’s Axelrod” I replied, "Brodie's heart must be broken".

JD: I'm sure it was. I think it was a very unfortunate occurrence. Dr. Brodie did so much in opening so many fields. The only thing that I think might have weighed in the balance was that Julie chose to stay with an area and kept moving on in depth. Dr. Brodie would open up an area and move on.

LH: Yeah, he was a pioneer.

JD:  When I was at Vanderbilt everybody assumed that Earl Sutherland was going to get the Nobel Prize. I remember lying in bed one morning and flipping the TV on to clear my head when the news came on about the Nobel Laureates and I was astounded to hear among them was Julie Axelrod.  I jumped out of bed, laughing my head off, because everything had been prepared for Earl. He had won the Lasker Award and it was  assumed it would be automatic for him to get the Nobel Prize but here was this wonderful gentleman, Julie Axelrod, who was chosen. I remember firing off a telegram right away, congratulating him.

LH:  The ACNP was meeting at that time; Danny Freedman was President and he composed a telegram from the organization, congratulating Julie and I never saw an audience more sympathetic. Everybody was jubilant!

JD: You know Julie's history. Julie didn't get his PhD until he was about forty-five years of age and his plans to get into medical school in New York were thwarted because of quotas, so bless his heart, he worked as a technician.

LH: He had a tough life.

JD: The gods reward good people.

LH:  Well, you had to work for your PhD, too.

JD: Yes, but I didn't have to face the hardships that Julie did and Julie was always a very kind, thoughtful and giving person, one of those friends you're really proud to have.

LH: One person that comes in mind, who won a Nobel Prize, who, as far as I know, didn't have a doctoral degree, was Gertrude Elion.

JD: Yes, wasn't that nice! She did it with  George Hitchings. That was another one of the good turns of science that restores your faith in it; people, other than those that speak directly to God, can win the Nobel Prize.

LH:  A few years ago  I had an opportunity to make nominations and I was trying to promote pharmacology, so I put up Hitchings and Black for methods of developing new treatments, but I had forgotten that Elion was such an essential part of the Hitchings team.

JD: Some people never get the recognition they deserve. In the case of Dr. Brodie, I think it was unfortunate. It would have been nice, looking back from the point of view of drug metabolism, if Brodie could have shared the Nobel Prize, perhaps, with Professor Williams from St. Mary's in London. But so be it, those days are gone, Brodie had his share of recognition; he received the Gold Medal for Science and I believe that was a reward for his work with the anti-malaria program and pharmacology development.

LH: You were lucky to be part of that wonderful team.

JD:  Fortunate, indeed.

LH: I imagine that between the two of them, Brodie and Axelrod were responsible for more influence on psychopharmacology than any two people I can think of.

JD:  In terms of the development of people. I humbly admit I was among the least of Brodie's graduate students.

LH: Well, I want to thank you for coming. It seems like we've been trying to get together for a long time.

JD: It's amazing how the time goes by.

LH: We talked about Brodie more than you, but that's good.

JD: I think.it was important that his enormous contributions be recognized.  My later years have been spent in administration at both, the National Heart, Lung and Blood Institute and .the National Institute of Drug Abuse. Looking back it is hard to believe those many years have flown by so fast.

LH:  We are all getting older and that’s why we are doing these interviews to catch us while we are still here.

JD: As you say, it's unfortunate that we don't have some of those old timers, who gave us so much; how wonderful it would be if we could have had Danny Freedman sitting here, Morey Lipton and Brodie.  You're fortunate, you had Axelrod.

LH:  After Danny became editor of the Archives of General  Psychiatry, I was talking to him and I said, "Danny, now that you're the editor, every time I send a manuscript in, forget it's me.  Judge the manuscript on its merits; otherwise, my Presbyterian conscience will suffer". He said, "Don't worry my Jewish conscience would suffer equally"!.

JD: Danny and Morey were the epitome of what one should be in psychiatry. Wonderful people!

LH:  That's the other pleasant part of our career, having known such lovely, smart, inspiring people. I can think of several dozen who could  have interviewed you more intelligently.

JD: Thank you, my friend, thank you.

( James V. Dingell was born on Detroit, Michigan in 1931.








