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FRANK M. BERGER

Interviewed by Leo E. Hollister

San Juan, Puerto Rico, December 14, 1995

LH: I am privileged this morning to interview Dr. Frank Berger.( I am Leo Hollister.  Frank and I have known each other for almost 40 years. It is quite a pleasure to welcome him at the annual meeting of the ACNP for this interview.  I think Frank’s name will always be associated with the drug meprobamate, the first tranquilizer developed in history.  Tell me, Frank, how did you begin? What was your training, and what led you to do drug research? 

FB: I was born in Czechoslovakia and got my MD in 1937. I worked first as a microbiologist at the Czechoslovak National Institute of Health and studied various typhoids and paratyphoids. When Hitler occupied Czechoslovakia in March 1939, I got married, left the country, managed to get into England, and spent the next year or two as a general physician in a refugee camp.  In 1941, my medical degree from Prague was recognized and I got a position in a hospital for infectious diseases in Manchester. It was a lovely job. I learned English while I looked after patients. 

LH: So, you were a practicing physician in those days.

FB: Oh, yes.  I was taking care of about 800 patients. It was a most interesting period of my life. There was highly toxic diphtheria in the community with something like 15 admissions a day. They were mostly babies and quite a few of them died.

LH: That was a tragedy because diphtheria antitoxin had been developed earlier.  

FB: Apparently it was not prepared or used properly. It was a strenuous job because one felt that the survival of the baby was dependent on one’s ability to administer diphteria antitoxin intravenously. This was a major undertaking in a one-year-old baby in shock.  

LH: How did you do it? Did you have to go through the skull?

FB: I did it as I could.  I had also patients with polio, meningitis and all kinds of other diseases. 

LH: When you talk about diphtheria and polio and all those diseases, it reminds me how much progress has been made. We no longer need to bother about any of them.

FB: Yes. Few physicians of your generation have ever seen acute, bull-neck diphtheria.

LH: It had to be frightening.

FB: Oh, it was.  And so was polio. We had about nine iron lungs going at all times to keep them alive.  That is another disease eradicated now.  

LH: Except in the developing countries. I guess we still have a way to go there.  But, theoretically, it could be eradicated just as smallpox was.  

FB: Then, in 1942, I got a job in a bacteriology laboratory in Wakefield. It was shortly after that

Florey and his collaborators purified penicillin and the effectiveness of penicillin was shown in experimentally induced infections in mice and patients suffering from staphylococcal and other infections. To extract penicillin, they acidified it and in the course of this process lost 90% of the precious substance. 

LH:  Didn’t you get a better job that time?

FB:  It was with the British Drug Houses, a company that was supposed to produce penicillin on a large scale. Of course, I was delighted to have my salary double and promptly moved to London. In those years penicillin was supplied in solution and the antibacterial effect of penicillin solution was lost because of penicillinase-producing bacteria that everything is contaminated with. My assignment was to find a non-toxic substance that could be added to penicillin solutions for selectively inhibiting penicillinase-producing bacteria. There was one such product, but it could inhibit the bacteria only a little bit.  It was phenoxitol, a phenyl-ether of glycol.

LH:  How did you come across that one?

FB:  It was known that phenoxitol has that effect. So, my boss, Bill Bradley, told me that we have to find a non-toxic agent that is like phenoxitol but a thousand times more potent in inhibiting penicillinase-producing bacteria. We prepared all kinds of glycerol, erythrisol and other ethers and substituted phenols in our search. I supervised the testing of these substances against penicillinase producing bacteria. There was one substance I particularly liked because it very nicely inhibited the growth of bacteria while it preserved penicillin in the solutions. It was called mephenesin.

LH:  Was mephenesin at the time on the market for clinical use?

FB:  No, it was a new product of Bradley.

LH:  Now is this the same Bradley whom I associate with electrophysiology?

FB:  No.  My Bradley was a chemist, pure and simple.

LH:  He must have been.

FB:  An excellent chemist. To test the toxicity of mephenesin I injected it into mice and other animals. It was not toxic. But while studying its toxicity I also found that in large doses it produced tranquilization and muscle relaxation limited to voluntary muscles. It did not affect respiration or the heart. About that time somebody in Philadelphia discovered much better ways to preserve the activity of penicillin and interest at British Drug Houses in mephenesin was lost. I was told to forget about it. 

LH:  So that was the first use of mephenesin.

FB:  Yes. But I could not forget the unique behavioral effects of the drug in animals.  No other compound I knew about produced a state of paralysis in animals in which consciousness was maintained. The animals looked at you, could not move, but continued to breath.  Since no autonomic disturbance seemed to be associated with the paralysis of voluntary muscles, I thought that mephenesin would be wonderful in operations and asked permission to develop the drug for human use. I published my findings on mephenesin in 1946 in the British Journal of Pharmacology and in my article I pointed out that the compound has a tranquilizing action. 

LH:  Did you use the term tranquilizer?

FB:  Yes, in the first paragraph.

LH:  That must be one of the first uses of the term.

FB: I was particularly struck by its effect on guinea pigs, which are nervous animals that are not easy to catch but after a small dose of mephenesin became tranquil. I also collaborated with several physicians on the clinical development of mephenesin.  More than 10,000 surgical patients in England received the substance for relaxation during operations. But I had to stop with my research in England because we received our visas to the United States and my late wife persuaded me to move here. So in October 1947 we moved to the States.  At the time it was not permissible to enter the United States with a prearranged job.  I know that this sounds unbelievable now. There was also a British regulation that did not permit us to take more than about 100 pounds, that is about $150.00 out from the country.

LH:  So instead of landing on these shores with just a dime, you arrived with 100 pounds and no job.

FB: But I had a typewriter and knew a few people who were interested in my publication on mephenesin.  I went to see them, offered my services and was very fortunate in getting several job offers.  The one I accepted, on the recommendation of my good friend George Brecher, head of hematology at NIH, was at the University of Rochester Medical School.  It was an assistant professorship in pediatrics of all things.

LH:  My goodness, from infectious diseases to pediatrics.

FB:  Since infectious diseases are usually caught by children they thought they need somebody on their staff who knew a little bit about them. So that was the job.  I got it after six weeks of our arrival. It did not pay well.

LH:  You made up for it. Don’t worry.

FB:  I remember they paid me $5,400, which at the time was much more than it is now, but by getting a license to practice I was able to supplement my income very nicely by taking night calls.  I was fortunate because I got all kinds of grants and was able to start clinical trials with oral mephenesin.

LH:  For what did you use it in children?

FB:  I used it in everything.  

LH:  Just exploring?

FB: Right. Although I was assistant professor of pediatrics, I had access to patients with Parkinsonism, stroke, multiple sclerosis, and cerebral palsy.

LH:  Anything where there may be muscle spasticity?

FB:  Muscle spasticity and involuntary movements.  We found it quite effective in cerebral palsy and in some post-stroke paralyses. We also found the spasticity that results from the disturbance of reciprocal innervation between contraction and relaxation could be corrected by the drug. I published a paper on mephenesin in 1948 in the Journal of the American Medical Association that helped Squibb to get the substance on the market.  By the end of 1948 Tolserol was one of the best selling Squibb products.

LH:  That was something.

FB:  I also presented some evidence in my paper that mephenesin has a very short duration of action. Using the diazo-reagent I found breakdown products already 10 to 15 minutes after taking the medication.

LH:  So it is very rapidly metabolized.

FB:  That is right.  And I said that we need to produce a drug that would be many times as active and longer acting than mephenesin.

LH:  So that got you to other glycerol derivatives.

FB:  That is right.  Shortly after the publication of my paper I had several offers from pharmaceutical firms. I was anxious to find a better paying job because my wife was expecting a baby. That was in 1949.  The baby is now a big boy. I believe you know Frank.

LH:  Oh, yes. You have two sons, don’t you?

FB:  Yes.  So I had various offers, and I accepted the offer from Carter Products, that shocked everybody at Rochester.

LH: Because they were only known for liver pills.

FB:  “You must be insane, you should join a more reputable firm, like Lederle or Squibb,” people told me.  I was warned that Carter had a minuscule pharmaceutical business which at the time perhaps yielded about $80,000 a year. But they offered me more than most of the others. I remember the salary they paid me was $12,000 a year.  I really felt I was a rich man.

LH:  In the late 1940s that was not bad pay.

FB:  But there was one other reason to be honest with you why I joined them.  I said: “If I develop a better drug than mephenesin, I want to get a little bit from the sales.  If I make a firm out of you, I want to get royalties.”  And the only firm that was prepared to pay me royalties was Carter.  Then we addressed the issue why mephenesin is so rapidly metabolized. I didn’t know any chemistry, but Carter-Wallace, or Carter as it was called at the time, had a fine chemist, Bernie Ludwig, and we found that mephenesin’s rapid deactivation by oxidation of its terminal hydroxy groups could best be blocked by carbamates. It was also necessary to make several other structural changes in the molecule.

LH: So you ended up with a carbamate.

FB: That is exactly right. So when that happened we synthesized a few hundred carbamates. Meprobamate seemed to be the best of them all around. It was patented in the fall of 1949.  So I had a lot of fun developing it.  And I will never forget the help you have given. You conducted one of the first clinical trials with meprobamate.

LH:  That was trivial.

FB:  That was not trivial.  That was an act of great courage. 

LH:  Tell me, how did you get the name Miltown?

FB:  We had about six or seven products and we named them after the various villages around New Brunswick where our laboratories were. One of the villages near New Brunswick was Miltown.  Another one, and this would have been a much better name, was Hopewell.

LH:  Oh, boy.  What a name for a tranquilizer.

FB:  One of the investigators rushed into publication and used the name Miltown in the paper he submitted to the JAMA. When the paper appeared, the compound was named. It was not a good idea to stick with that name at all. Carter-Wallace did not have enough people and money to promote the drug. It had to license it to other companies. One of the licensees was Wyeth Laboratories who gave it the name Equanil. That was much more acceptable to physicians who, as a result, prescribed three or four times more Equanil than Miltown.

LH:  So that was the beginning.  When was meprobamate introduced for clinical use?

FB:  In the spring of 1955 and I would like to say again that you played a very important role in it.  Soon after the drug went on the market, either late in 1955 or early in 1956, I organized a big conference at the New York Academy of Sciences.  Do you remember that?

LH:  Oh, yes.  You got Aldous Huxley to attend. 

FB: He was very interested in drugs and especially in those that affect consciousness. He came and gave the introductory address.  And you gave a paper too in which you reviewed all the publications on the drug. You discussed how difficult it was to decide what a psychotropic drug should be used for. 

LH:  It still is. 

FB:  You examined the whole spectrum of possible indications for meprobamate.

LH:  So from 1955 until around 1960 when Librium came along, Miltown had the whole field.

FB:  That is right.

LH:  And it became the most widely prescribed drug.

FB:  Yes, it was widely prescribed, and it certainly made Wallace Laboratories.  When I joined them, as I mentioned before, the sales were $85,000 a year.  By 1960, they were something like $200 million a year.

LH:  And guess who had a royalty?

FB:  I had big problems with my royalty and spent a good part of my time fighting for my rights.

LH:  While you were talking I was thinking of George Renshell who, as a graduate student, developed what ultimately became known as Benadryl.  He had a similar arrangement with Parke-Davis and became one of the richest men around.  

FB:  But I was new in America.  I signed a document that I did not understand.  And once you sign something, it is very difficult to modify it.  So that is how I failed to become the richest man in America. Since I failed to become the richest, I tried to become the happiest. 

LH:  Of course, Miltown was an astounding commercial success.  Then Wyeth put it together with promazine.

FB:  Yes.

LH:  But you didn’t have anything to do with that, did you?

FB:  Not really.  I was never enthusiastic about combinations. But regardless, our sales went up to $200 million a year. I was everything at the company including sales manager and advertising manager.  There was no other executive there and the firm was largely privately owned.

LH:  By the Hoyts?

FB:  Yes.  And they hired a business advisor who told them that “this fellow Berger, who does not even know how to read a financial statement, is running a business of more than 200 million a year.”  He also told them that I ran it differently in that I would not employ detail men.  So they decided to get people experienced in the pharmaceutical business to run it, and I did not like that.

LH:  Well, you know, even running a $200 million a year business, without having anything to do with development, you should have been paid pretty well.

FB:  After the patent expired, I had no more royalties.

LH:  Now, as I recall, Wallace put out a combination product with benactyzine.

FB:  Yes, Deprol. It was one of the first products, I thought, that was effective in depression.  And I remember that you did some clinical research with Deprol.

LH: Well, I guess so.  I cannot remember.  But, I remember that we were having dinner together in New York around 1957 or 1958, and you were saying that you thought the next big development in the field would be the introduction of antidepressants.

FB:  Yes.  I cannot remember now exactly when Deprol was introduced.  It was in the late 1950s and at the time it was found effective in some depressed patients. But when the true antidepressants came along, Deprol faded out. 

LH: Yes.  Now, let us see. I remember that both Carter-Wallace and Wyeth put out meprobamate for slow release by delaying absorption.

FB:  Yes.

LH: And I studied both of them and came out with equal results. It turned out that both came  from the same mill. They were different only in colors. That was sort of gratifying I could not find a bit of difference.  Well, let us see, that gets us up to the late 1950s.  What do you do for an encore after having something like Miltown?

FB: Well, back in the 1960s I reverted to my first love that was bacteriology and immunology and started collaboration with people at the Pasteur Institute in Paris on the development of adjuvants, substances that increased immunogenicity.

LH: I guess the only one at the time was Saponin. 

FB: That is right and Saponin is not suitable for use in humans because it produces swelling and is potentially carcinogenic.  So, jointly with the late Werner Braun at Rutgers and Louis Chedid in Paris, we developed a chemically well-defined substance from the wall of acid-resistant bacteria, which had a potent adjuvant action.  And my other interest was the development of a substance that would increase nonspecific immunity.  My interest in developing such a substance was triggered by the well-known fact that not everybody who is exposed to an infectious agent catches the disease.  Not everybody who is exposed to a carcinogen gets cancer.  What is it that makes the difference? And I prepared an agent from bacterial sources that increased nonspecific resistance in animals. I called the substance protodyne, and have published on it since 1968 extensively.  If you shut down the immune system of mice, nonpathogenic bacteria will kill the animal. And this X factor of mine, protodyne, will protect the animal.  This is what I have been working on for the past 10-15 years. It seems to work beautifully in vitro.  I prepared a patent application for protodyne and offered it to every pharmaceutical firm in the world, but none of them got interested. 

LH:  That was, of course, before AIDS.

FB:  Yes.  But I don’t really blame anybody. I was 82 this year. Most firms are not too anxious to start a research project with an 82 year old man.

LH: Well, something about aging  takes the zip out of you, doesn’t it?  I remember talking to Paul Janssen about levamisol.  They had no idea that it has adjuvant properties. But there was a Frenchman who tried the substance and it worked. Now levamisol found its place in the treatment of colon cancer.

FB:  Yes.  I think it is still used for that purpose.  And a lot of work is being done to develop this area of research further.  

LH:  Well, from muscle relaxants to immunological boosters, you have traveled a long way. The last time I saw you, I think it was down in Louisville.  John Schwab, who was than chairman of the department of psychiatry there, had the good sense to have you and Joel Elkes as visiting professors. What was your role there? 

FB:  Well, I think I had an opportunity to learn some psychiatry and see some psychiatric outpatients; I found it most interesting.  My feeling was that most people we saw had really no psychiatric disorders.  They were people, in my opinion, with problems of living, people who did not get along with their spouses, did not get along with their children, did not get along with their boss, and had not been taught, had not been educated, had not been prepared to handle all the crises of life. So they got stressed, broke down, and had to see a doctor, and the doctor did not know what to do.  So he put one of the psychiatric names on them.

LH:  That’s right.  You are absolutely right.  So much of the general practice of medicine consists of people who have problems in getting along, and there is no easy cure for that.  You should have started 30 years earlier.

FB:  And, as you know, we don’t get enough education how to handle problems of living.  And I don’t know what should be or could be done about it. 

LH:  I guess when religion had more influence people developed more of an ethical and moral sense than they do today. I am appalled at these young kids who think nothing of killing somebody for some trivial reason.

FB:  Yes.

LH: They have no idea about the worth of human life.  It is a kind of amoral society that we are engendering and we are paying the price for it.  Well, that was an interesting career you had from microbiology to infectious disease, chemistry and back to the clinic, then more chemistry, running a drug company and becoming rich, and then, going back to immunology. What a checkered career. Would you do it over again?

FB:   Oh, yes.  I am not ready to die.  I am ready to continue. Whether I liked it? Yes, I did, it was outstanding.

LH:  Yes, I would say so. It kept you busy and interested all your life.

FB:  Yes and still does.  I have been very fortunate.

LH: I think all of us who have the opportunity to have a job that we like are blessed.  You know, there are so many people who belong to the Thank-God-it’s Friday club.  I always say I belong to the My-God-it’s-Friday club.

FB:  Do we still have time?

LH:  Sure.  You want to say something more?

FB:  Yes.  I thought you were going to ask me what I would have liked to achieve or what do I think the contribution of those tranquilizers was to medicine?

LH:  Good question.  I am glad you asked it.

FB:  I can tell you only what I think.  I am sad, at times, that I have not been able to convey to more people my opinion about anxiety, meprobamate and all the new antianxiety drugs. And I find it hard to understand that there are so few psychiatrists who believe what I do about anxiety.  Namely, that anxiety is a disease state.  It is an inappropriate emotion that should be differentiated from fear.  As you know, anxiety is apprehension of something you don’t know.

LH:  But fear you know. 

FB:  Fear is appropriate.  Now Freud implied that anxiety is one of the great motivational forces in life.  John Locke, before him, believed that we do things because we are anxious, we are afraid.  That anxiety pushes us along.  I think they were wrong.

LH:  It hinders rather than helps.

FB:  Exactly.  And this is now well authenticated.  You know Cattell, a leading psychologist at the University of Chicago. He did an extensive study on anxiety using factor analysis, and found that anxiety is not good for you.  It decreases your productivity, your ability to perform, and everything else.  Yet, there are so many psychiatrists who say: “Yes, too much anxiety is wrong, but a little anxiety is necessary.”  I don’t think that is so. I think the people who perform best are the people who are not scared, people who don’t have this undefined feeling.

LH: Well, when you are always apprehensive about what is coming next I think it interferes with your thinking process and obviously decreases performance.  I think in recent years there are more people beginning to subscribe to your notion that anxiety is pathologic and needs to be treated.  But in so many people’s mind anxiety is a kind of minor emotional disorder, akin to a problems of living so you don’t need to bother too much about it. A lot of doctors are reluctant to prescribe medicine for it. 

FB: Right.  On the other hand tranquilizers are over-prescribed.  For instance, a patient has a heart attack.  He is brought to the hospital.  The first thing he gets is a tranquilizer.  I think that is a mistake.  A person with a heart attack is not anxious.  He is afraid.  You know, there are some fine studies showing that anti-anxiety agents are effective only in true anxiety.  They don’t affect fear.  Even if you load up somebody with antianxiety drugs and a car or a tiger is running towards him he will jump.  So I think a patient brought to the hospital with a heart attack should not get Miltown or Librium or whatever.  He should get morphine.  He is in pain.

LH: Yes, but there was a very provocative study published a few years ago in which it was shown that during the stress of a heart attack catecholamines go way up and diazepam blunted that response.  And since the circulating catecholamines may play a very significant role in fatal cardiac arrhythmia, diazepam might be just as effective as lidocaine in preventing it.  It is unfortunate that nobody followed up that report because it might have given some justification for antianxiety drugs in patients with heart attacks. But, of course, we are talking about a very temporary use. People are increasingly recognizing that anxiety is pervasive in all disorders.  We found in our depressed patients that anxiety was just as common a symptom as depression.  And there is also a fair amount of anxiety seen in schizophrenic patients.

FB: What is called anxiety in schizophrenia might be fear.  The schizophrenic is afraid of the content of his hallucinations.

LH: That’s true.  If voices are telling you what a bad person you are that awakes fear.

FB: Perhaps the “anxiety” of schizophrenics disappears if you do something about their hallucinations.

LH: Oh, there is no question about that.  Well, what you are saying in effect then is that we need not be ashamed to treat anxiety.  That we should recognize it as a disabling disorder and consider it just as important as treating other illnesses. 

FB: I think when we both were young physicians psychiatry had a taint and we should try to remove that by conveying to people there is really no difference between diseases of the mind and diseases of the body. 

LH: Yeah.  The old idea was that if you had stronger moral fibers you could pull yourself together and beat it.

FB: That is all nonsense.

LH: Well, of course, you know that Freud was a very dominant influence on psychiatric thinking when you and I were young.  I think every department of psychiatry in the United States was headed by a chairman who was psychodynamically oriented.  Now the pendulum has swung almost 180 degrees and almost every chairman is biologically oriented.  Maybe it swung too far.  Maybe, as one of my colleagues said, we are now talking about a mindless brain.

FB: Yes.

LH: So maybe we have gone a little bit too far.  But the old idea that tended to lessen the importance of anxiety and made anxiety a kind of normal phenomenon is still hard to shake. 

FB: Perhaps, but both you and I contributed one thing.  We made psychiatry a part of medicine.

LH: Yes, I guess the drugs did that.  I recently had an occasion to introduce Joe Coyle and I said, as far as I knew, he was the only chairman of a department of psychiatry who also had been president of the Society for Neuroscience.  And that sort of an overlap is increasingly apparent now, even at this meeting.  So by learning a lot about the brain we might be able to help patients better, which I think your discovery certainly played a role in. It has been a pleasure after all these years to have this conversation with you. I learned something about your career that I had never heard before. 

FB:  Thank you very much, Leo.

( Frank Berger was born in Pilsen, Czech Republic in 1913.  Berger died in 2008.





