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INTRODUCTION
Lawrence A. Frohman, MD, Professor Emeritus of Medicine University of Illinois at Chicago College of Medicine, has had a long and distinguished career as a leader in the field of neuroendocrinology encompassing the hypothalamic control of metabolism, the regulation of growth hormone secretion, the genetics of familial growth hormone-secreting tumors, the training of basic and clinical scientists in the field of endocrinology, and outstanding teaching, service, and administration.

Biographical Sketch

Dr. Frohman received his undergraduate training at the University of Michigan where he also graduated magna cum laude from its medical school. He undertook residency training in internal medicine at Yale University, followed by endocrine fellowship training at Duke University, where developed an interest in neuroendocrinology that has continued throughout his career. In his first academic position at the State University of New York at Buffalo, he organized a research team that demonstrated the neural regulation of insulin secretion and the hypothalamic control of energy homeostasis. After developing one of the first radioimmunoassays for rat growth hormone, he performed pioneering work on the hypothalamic control of growth hormone secretion and the search for growth hormone-releasing hormone (GHRH). He subsequently identified and partially purified GHRH from pancreatic and lung tumors, which eventually led to the isolation and sequencing of the hormone. Over the next two decades, he published extensively on the regulation of gene expression, secretion, and action of GHRH in rodents and humans. During the last decade, Dr. Frohman initiated studies in families with multiple cases of acromegaly, and organized an international group of collaborators, demonstrating linkage of the disease to chromosome 11q13. Following identification of mutations of the AIP gene in this disease, Dr. Frohman and his collaborators helped elucidate the role of the mutated gene in the pathogenesis of GH-secreting tumors. Dr. Frohman served for a decade as the Endocrinology Division Director at Michael Reese Hospital in Chicago and at the University of Cincinnati. He served for a similar period as the chairman of the Department of Medicine at the University of Illinois at Chicago, where he successfully rebuilt its research, education, and clinical programs. Throughout his career, Dr. Frohman has directed fellowship training programs for both MD and PhD physicians and scientists, many of whom are now in leadership positions throughout the United States, Europe, Latin America, and Japan. He has published over 400 papers, chapters, and reviews and is an editor of a major textbook, Endocrinology and Metabolism. Dr. Frohman has also served or serves on the editorial boards of numerous journals, including the Journal of Clinical Endocrinology and Metabolism, American Journal of Physiology, Metabolism, Journal of Laboratory and Clinical Medicine, Psychosomatic Medicine, and Endocrine Practice, and is currently an Associate Editor of Translational Medicine. Among the many awards he has received include the Endocrine Society Rorer Clinical Investigation Award and designation as the Bane Scholar and the Distinguished Faculty Award at the University of Illinois at Chicago.
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I. Family background and early years

Chappelle:
Larry, would you tell me a little bit about your family background?
  Frohman:

I come from a family of musicians. My father was a professional singer and choral director and my mother was a professional pianist, and so this was a very important part of my upbringing. I am an only child and with all the pluses and minuses of being an only child, but I studied music throughout the time that I was in the public school system, and it has managed to be a part of my life ever since that time.

Chappelle:
When did you become interested in science?
  Frohman:

I think that developed perhaps towards the end of my high school period, but certainly in college, as I began to be interested in--at that time--initially hard sciences and then subsequently the biologic sciences. This was when I was an undergraduate student at the University of Michigan XE "University of Michigan" .

II. University of Michigan (1952-1954)

Chappelle:
And how did you choose the University of Michigan XE "University of Michigan" ?
  Frohman:

Well, I grew up in Detroit, and there were actually two reasons involved. At the time I went to school, schools were graduating their classes twice a year, both in January and in June, and I happened to graduate in January. And to think of some of the Eastern schools that only accepted students once a year in the fall, it would have meant finding something to do for six months. I wasn’t interested in spending that amount of time. The other thing was financial. There was a major advantage for going to a state school and in Michigan that was the obvious one for me.

Chappelle:
What led to your choice of a medical career?
  Frohman:

That was something that gradually evolved during the course of my undergraduate study. As I mentioned, I initially was involved in some of the hard sciences in chemistry XE "chemistry"  and physics XE "physics"  and then decided that I had more interest in terms of things that related to biology XE "biology"  and to human health--not necessarily human disease at that time--but that steered me toward the direction of medicine as a career. I initially thought I was going to go on and get an undergraduate degree but felt that during the last year that I had before making my decision that I was getting a little bit bored with some of the courses I was taking and was at this point much more interested in moving on with medical training, saying that I would give myself the extra year after I finished my training--that I was saving at this point--and I would do some other activities with it.

Chappelle:
Were you thinking at that time of becoming a medical researcher?
  Frohman:

No, that actually did not come about until I was in medical school. During my second year, I guess, I began to look for opportunities for carrying out research as a student, and the experience I had doing that made me realize that this was a type of professional life that was something that I thought I’d be very happy doing. And so by the time I graduated from medical school I was looking for further training that would at least give me the option of a medical research and teaching career.

III. University of Michigan SCHOOL OF MEDICINE (1954-1958)

Chappelle:
Now how did you--you went to the University of Michigan XE "University of Michigan School of Medicine"  Medical School--
  Frohman:

That’s correct.
Chappelle:
How did you get there?

  Frohman:

Well, once again, it was a question of what were the obvious medical schools to look at. And here this was--finances were a big consideration. Michigan, of course, has always been an excellent school, and so here was the opportunity of both finding a superb place for education at a very affordable price. And it was clear-cut that this was my first choice of places to go.

Chappelle:
Did any of your instructors have a particularly strong influence on you?
  Frohman:

Well, particularly, when I was in medical school in Ann Arbor--and the research project I ended up getting involved with was within the field of rheumatology XE "rheumatology" --and there was a man who was head of the rheumatology program there, Ivan Duff XE "Duff, Ivan" , who served as a mentor XE "mentoring"  to me and really cemented the fact that this was the direction in which I wanted to pursue my further training.

Chappelle:
And did you meet your future wife, Barbara XE "Frohman, Barbara" , at this time?
  Frohman:

And I met my wife when I was actually a junior in medical school, and she was an undergraduate there at the time. She was originally from the New York area, but came to Michigan as an undergraduate. We just were introduced and it took off after that.

Chappelle:
What was her career path?
  Frohman:
Well, she had a master’s in French and a teaching certificate, and she had just come back from spending a year in France and was basically looking toward French language education.





IV. Yale-New Haven Medical Center (1958-1961)
Chappelle:
How did you come to do your internship and residency in internal medicine XE "internal medicine"  at Yale-New Haven XE "Yale-New Haven Medical Center" ?
  Frohman:

Well, having been in Ann Arbor, now for almost seven years, I decided it was time to see how things were done in different parts of the country. And the area that attracted me most at that time was in the New England and Upper East Coast area. So when I applied for internship and residency programs, I selected medical centers in that area. I ended up being matched to the--at that time it was the Grace New Haven Hospital XE "Grace New Haven Hospital" --which became the Yale Medical Center in New Haven XE "Yale-New Haven Medical Center" .

Chappelle:
After you finished your residency, how did you imagine your career was going play out?
  Frohman:

Well, I went through my residency and--again, a lot of this depends on the people who you end up identifying with as role models--and there were two people in particular during my residency, both of whom were in the field of endocrinology: one was Philip Bondy XE "Bondy, Philip" , who at that time was head of endocrinology; and the other one was Thomas Amatruda XE "Amatruda, Thomas" , who was head of endocrinology at the associated VA Hospital XE "Veterans Administration Hospital (West Haven)"  that we were at. And the excitement that they had about what they were doing and, overall, the kind of questions that were being asked by people in endocrinology made me feel that endocrine was the area that I wanted to spend my time in. And, once again, by this point I was pretty much wedded to the fact that I wanted to follow an academic teaching XE "academic medicine"  and research career.





V. Epidemic Intelligence Service (1961-1963)
Chappelle:
And then you went into the Epidemic Intelligence Service (EIS) XE "Epidemic Intelligence Service (EIS)"  for a period, how did that come about?
  Frohman:

I went into the EIS--as we were calling it--not because I was looking for that particular branch of science to enter or service to enter, but I needed to have a deferment in order to be able to continue my residency, and that was the criteria that was used by the chair of medicine, who said that I could have a job only if I could guarantee I was not going to get drafted out of the program. And the EIS--which was at that point part of the Communicable Disease Center XE "Centers for Disease Control and Prevention (CDC)" , the CDC--was willing to allow me to finish my residency, give me the deferment that I needed for the two years, and then go into service with them. So I had two very interesting years learning both some epidemiology XE "epidemiology" -biostatistics XE "biostatistics"  for a short period of time, and then I worked at New York University XE "New York University" , both in a laboratory and doing some epidemiology in and out of the hospital.

Chappelle:
When you were in the EIS, did you know when you finished your service where you were going to end up?
  Frohman:

Well, before I went into it, I had already pretty much settled on endocrinology and had made some initial forays into looking at possibilities of where I should go to train. Since I was going into the EIS XE "Epidemic Intelligence Service (EIS)" , I put those plans on hold for a little bit of time, to see whether or not my mind might be changed by my exposure to infectious disease XE "infectious disease"  research. But after a period of six or eight months, it became evident that as interesting as it was, I still--my heart was still interested--was still pointing me toward endocrinology.





VI. Duke University School of Medicine (1963-1965)
Chappelle:
Then came a research fellowship at Duke University School of Medicine XE "Duke University School of Medicine" .
  Frohman:

That’s correct.

Chappelle:
How did that come about?
Frohman:
Well, the contact with the person at Duke University, Frank Engel XE "Engel, Frank" , with whom I was a fellow, really came from the person I mentioned previously, Tom Amatruda XE "Amatruda, Thomas" , who had been also trained at Duke in the past and had recommended that as a place where I could get some superb training. And after having looked at a couple of other possibilities, I realized that this was probably the best kind of a fit for me.
Chappelle:
Would you say a little bit about the scientific stature of Frank Engel XE "Engel, Frank" ?
  Frohman:

Frank Engel XE "Engel, Frank"  was a very well-known endocrinologist who was interested in pituitary hormones and, particularly, in the extra target organ effects of these pituitary XE "pituitary gland:hormones"  hormones. But he was basically an endocrine physiologist XE "physiology" , and he was someone who also had--in my short interactions with him--ended up being somebody I thought I could relate to very well and could serve as a mentor XE "mentoring" . 

Chappelle:
And you said you had a short period with him?
  Frohman:

It was unfortunately very short because about ten days after I arrived at Duke--and actually it was the day I was doing my first wet lab experiment--he suddenly had a myocardial infarction and was placed in the hospital, but within an hour or so passed away. And so that I never really got a chance to partake of the knowledge that he had to offer. And it was, for a while, a very, not only traumatic, but unsettling experience. I had just moved to North Carolina with three children in fact with me, and we had to figure out what we were going to do. But fortunately the program was strong enough that--the man who was at that point head of rheumatology XE "rheumatology"  was James Wyngaarden XE "Wyngaarden, James" , and he was appointed to be the interim head of endocrinology and took on responsibility for several of us who were in training at the time. I continued to work in the same lab, which was then being run by Harold Lebovitz XE "Lebovitz, Harold" , who was a junior faculty person working with Frank Engel XE "Engel, Frank" , and he went out of his way to make certain that, in addition to trying to build his career at the time, that he had time for those of us who were in the laboratory, to help us develop our own research potential.

Chappelle:
Is that when you first became interested in the pituitary XE "pituitary gland"  and in growth hormone XE "growth hormone" ?
  Frohman:

Well, I started off with the interest in the pituitary gland XE "pituitary gland"  as I was gearing up to move to Duke XE "Duke University School of Medicine" . And then after I was there and I was looking for the kinds of projects that would be of interest, the radioimmunoassay had just been developed, and we decided to set up an assay for human growth hormone XE "growth hormone:assay" , which I did and carried out a number of studies related to that. And that basically began my career-long association with that particular hormone.

Chappelle:
Was that your idea to set up that assay or were you instructed to do that?
  Frohman:

No, that was my idea at that point. The assay that had been set up--initially as the prototype assay--had been the insulin XE "insulin:assay"  assay. And then there was a report that growth hormone XE "growth hormone:assay"  was also amenable to be measured by that technique, and I decided that this would be a good place to start in a new field that would be open to be developed.

VII. State University of New York at Buffalo School of medicine (1965-1973)

Chappelle:
How were you recruited to your first laboratory and faculty position at SUNY School of Medicine in Buffalo?  XE "State University of New York at Buffalo, School of Medicine" 
  Frohman:

When I finished--or as I was getting close to finishing my fellowship, I was looking for a faculty position, and although the opportunity was there to remain on at Duke, for personal health reasons--because of the climate in North Carolina--we decided that we were going to move back up North. And the then head of endocrinology, Jim Wyngaarden XE "Wyngaarden, James" , had a contact who had just assumed the chairmanship of medicine at Buffalo--another rheumatologist, Evan Calkins XE "Calkins, Evan" --and made the contact for me. I went up, visited Buffalo, and liked what I saw; it looked like it was a good opportunity to grow and develop a career, and we decided that that was a place to start.

Chappelle:
How did you divide your day or your week when you became a professor?
  Frohman:

Well, it was an opportunity to carry out the developmental experiences that I was looking for. I had some clinic obligations to see patients, to teach the residents and students, but the majority of the time was available to me to set up my own laboratory, set up projects and develop my research career.

Chappelle:
What were your major accomplishments there?
  Frohman:

A major focus that began to develop at that point was in the role of the hypothalamus XE "hypothalamus"  in controlling the pituitary XE "pituitary gland" , which was something that had just begun to be recognized by studies in the preceding decade. I had the opportunity to meet another young man in the pathology department, Lee Bernardis XE "Bernardis, Lee" , whose interest was in hypothalamus XE "hypothalamus:obesity and"  and obesity. We happened to meet over a dinner meeting one day and talked for several hours before we broke up and suddenly realized that our interests dove-tailed, and we set up a collaborative effort which continued for the entire time--the eight years that I was in Buffalo. We were able to demonstrate effects of the hypothalamus XE "hypothalamus"  on metabolism, on regulating insulin XE "insulin"  secretion, and also in terms of regulating growth hormone XE "growth hormone"  secretion. So it was a two-pronged attack: one looking at the effects on metabolism, and the other looking at the role of the hypothalamus and growth hormone, and both of these areas were continued during the time that I was in Buffalo XE "State University of New York at Buffalo, School of Medicine" .

Chappelle:
I’ll ask you a little bit more about the science later.
  Frohman:

Sure.

Chappelle:
You took a sabbatical in Milan [Visiting Professor, Institute of Pharmacology, University of Milan]. Why did you do that?
  Frohman:

The idea of going to another laboratory to learn a little bit more about neuropharmacology XE "neuropharmacology"  and its role in the control of growth hormone XE "growth hormone"  secretion seemed to be a good opportunity--a good choice--to make at that point. I had a contact in Milan, Eugenio Müller XE "Müller, Eugenio" , somebody who was just a year to two older than I was but who had been working in the field of growth hormone XE "growth hormone"  from a neuropharmacologic basis. And we struck a friendship and decided that it would be interesting to pool our interests, which were in some way similar, but in some ways approaching the subject from a slightly different way, to see if we could solve some of the problems that at that point were still open and unresolved. So I spent most of the year there--spent actually about nine months of the year working in his laboratory--and then actually spent three months of the remainder of the sabbatical working with a man by the name of David Rebian at the Hebrew University in Jerusalem XE "Hebrew University in Jerusalem" .

VIII. University of Chicago and Michael Reese Hospital (1973-1981)
Chappelle:
How were you recruited to the University of Chicago XE "University of Chicago"  and Michael Reese Hospital XE "Michael Reese Hospital"  in 1973?
  Frohman:

Well, I returned to Buffalo XE "State University of New York at Buffalo, School of Medicine"  after my sabbatical and suddenly found that I was getting some inquiries from people about the possibility of taking on leadership for an endocrine division, and one of those opportunities was at Michael Reese Hospital XE "Michael Reese Hospital"  and the University of Chicago. The person who had just moved there as chairman of medicine, Lou Sherwood XE "Sherwood, Lou" , himself an endocrinologist, had been aware of some of my work and asked me to come out and look at the possibility of running the division there. Although I had some questions to whether I wanted to leave the primary university setting, this looked like an opportunity to, again, build and grow a division with good support from a chairman with an interest in endocrinology, and I made the decision that this was something to try out.

Chappelle:
What was the state of the division when you first got there? Did it meet your expectations?
  Frohman:

Well, the division was practically non-existing. There had been one endocrinologist there beforehand who had left at that point, and so there was an opportunity to grow and build the division with people that I was able to recruit--actually, one of the people had been recruited by Sherwood XE "Sherwood, Lou"  himself to help run his laboratory. And the others--I was able to recruit young people to come in to help start their careers. So it was a division that was very cohesive, worked very well together, and it was a group that, I think, was able to accomplish a number of activities.

Chappelle:
What would you say your most significant accomplishments were as director of the Division of Endocrinology there?
  Frohman:

There were two major areas: one actually was a digression from my interest in pituitary XE "pituitary gland:disease"  disease, and that was that we had uncovered a case file of some five thousand children who had been irradiated to their head and neck--primarily for tonsils and adenoids XE "tonsils and adenoids, irradiated" --a number of years previously--this is going back perhaps twenty-five to thirty years previously--and they were now beginning to show up with thyroid tumors and thyroid cancer. We set up a major recall program at the hospital and were able to recruit--bring back over half of that population, over 2,500 patients, who were evaluated and whom we could assess the frequency of thyroid tumors XE "thyroid tumors" . I was one of the initiators of this program, although after about a two-year period, I actually turned this over to Arthur Schneider, XE "Schneider, Arthur"  who was one of the faculty members in endocrinology who had an interest in thyroid, way back. And it also, as I said, it was a diversion from what I really wanted to spend my time doing, which was in pituitary disease XE "pituitary gland:disease" . And at that point we set up a number of assays XE "growth hormone:assay" . We were looking for the control of growth hormone XE "growth hormone"  secretion, for methods to try to quantitate this, to looking for the factors from the hypothalamus XE "hypothalamus"  that were responsible for regulating growth hormone secretion, and we set up the means to try to assay--measure some of the factors that had been both partially purified by ourselves and by others to try to see if we could isolate the factor involved that was responsible for controlling growth hormone XE "growth hormone" . And this was the major area in which my research went on.

IX. University of Cincinnati College of Medicine (1981-1992)

Chappelle:
And then you left Michael Reese XE "Michael Reese Hospital"  to head the Division of Endocrinology at the University of Cincinnati College of Medicine XE "University of Cincinnati College of Medicine"  in 1981. How did that come about and how did you feel leaving Michael Reese?
  Frohman:

It was with very mixed feeling. Michael Reese XE "Michael Reese Hospital"  was an excellent hospital, but its philosophy was a little bit different than what I was looking at. It was primarily a hospital: the resources of the hospital were going almost entirely into patient care related activities, and the willingness of the hospital to support research growth and development was more limited than I had hoped that it would be. It finally hit me that what I really needed was to be in a location that was primarily a university medical center where there was the kind of a balance that would be more appropriate for what my needs were. So that one day I received a call from a friend of mine who was on the search committee--they were looking for a head of endocrinology at the University of Cincinnati XE "University of Cincinnati College of Medicine" --and he induced me to come down to take a look to see if this might be something that would be attractive to me. And I did make that trip. I met the chairman of medicine there, Martin Goldberg XE "Goldberg, Martin" , who had come from the University of Pennsylvania XE "University of Pennsylvania"  and was rebuilding several of the sections, and it was a very nice opportunity to be able to come down and build a division in an academic XE "academic medicine"  medical center.

Chappelle:
What feature or features stand out from this period of your career?
  Frohman:

Well, during the time that I was in Cincinnati, I also was able to build up an endocrine division that had pretty much deteriorated and had only a few senior members who were very close to retirement. And, again, it attracted a lot of fellows into the program, and more importantly, or most importantly, I was able to expand the research activities that went on. Probably a major part of my scientific output occurred during the eleven years that I was in Cincinnati XE "University of Cincinnati College of Medicine" .

Chappelle:
Would you talk a little bit about how you came by your skills and knowledge in molecular biology XE "molecular biology"   XE "biology" ?
  Frohman:

From what I’ve mentioned, I was trained originally by people who were endocrine physiologists XE "physiology"  and was involved in clinical work. With the way that the research activities were going and the things that were going to be necessary to understand growth hormone XE "growth hormone"  regulation, one was going to have to look at the cellular level and this was going to involve molecular biology XE "biology" . I didn’t have training in molecular biology XE "molecular biology" ; I did have to make a decision as far as what was the best way to obtain that training or obtain that capability for the laboratory. One was to go on a sabbatical for six months or a year and to try to learn techniques, but with the rapidity in which the field was changing, I realized I would come back and be saddled with a lot of the responsibilities that I had, and not be able to continue to develop the field. So that the alternative was to try to recruit somebody into our group who was a well-established molecular biologist who would then be able to take on those aspects of the studies that we were doing and also provide educational experience to me in terms of learning what was going on in molecular biology. I was fortunate to find a man, Piotr Chomczynski XE "Chomczynski, Piotr" , who was at the NIH XE "National Institutes of Health (NIH)" , who was looking to leave the NIH XE "molecular biology" , and he was interested in joining our group and so he became an integral part of the group.

Chappelle:
Could you say a little bit about his background?
  Frohman:

His background was that he was originally from Poland and had his PhD in Poland, made a decision that for professional opportunities he wanted to leave Poland, and so he moved to the NIH XE "National Institutes of Health (NIH)"  where he worked for several years and developed some of the current techniques--that were at that time current--and was somebody who had some very interesting ideas about how they could be applied to overall animal physiology XE "physiology"  studies XE "Chomczynski, Piotr" . So it was, again, a good fit and somebody who fit in nicely with the group and turned out to be an important lynchpin in a lot of our studies that went on from that time XE "molecular biology" .

X. University of Illinois at Chicago College of Medicine (1992-present)

Chappelle:
You became Edmund Foley Professor at the University of Illinois XE "University of Illinois at Chicago College of Medicine"  in 1992. How were you recruited to the University of Illinois? 

  Frohman:

As I mentioned I had been at the University of Cincinnati XE "University of Cincinnati College of Medicine"  for a total of eleven years and that plus my previous experience at Michael Reese XE "Michael Reese Hospital"  had given me about two decades of running an endocrine division, and something inside of me said, Well, maybe there’s more of an opportunity for further growth, and the next logical step would be to take on leadership for a department. The department chair in Cincinnati XE "University of Cincinnati College of Medicine" --for which I had been considered an internal candidate--had been filled by an outside individual, and so the opportunity was not going to be there in Cincinnati XE "University of Cincinnati College of Medicine" . I began looking at what possibilities might exist, and the possibility of a position at the University of Illinois at Chicago XE "University of Illinois at Chicago College of Medicine"  presented itself. And, once again, there was a new dean who had arrived there--somebody who, actually, I had known from my Michael Reese XE "Michael Reese Hospital"  days--and I was given resources and encouraged to come and help build up a new department.

Chappelle:
Who was that dean?
Frohman:


That dean was Gerald Moss XE "Moss, Gerald" . The Department of Medicine at the University of Illinois at Chicago XE "University of Illinois at Chicago College of Medicine" , UIC, at that time was in need of major rebuilding, and so that was one of the challenges, and one of the very exciting challenges, in being able to recruit people in other areas: of internal medicine XE "internal medicine" , in cardiology XE "cardiology" , infectious disease XE "infectious disease" , in hematology XE "hematology" , oncology XE "oncology" , and general internal medicine that were able to help build up the department. And that was probably one of the most exciting periods during my professional career in terms of being able to see an enhancement and a growth of a whole department.

Chappelle:
And why did you step down as chair in 2001?
  Frohman:

I kept that job for nine years, and it was extracting a toll because--as with most people in an academic environment, academic medicine XE "academic medicine" --you don’t take on new positions by giving up all of the things you were doing previously, you just simply add the new responsibilities on. And so it was detracting from what I could be doing in the laboratory. And it was also taking up a lot more of my own personal time that I wanted--I wanted to get my life back. And so it was time to step down and to let somebody else take on that job.

Chappelle:
And you became emeritus in 2005?
  Frohman:

I stayed on in the regular faculty for another four years as a professor of medicine in endocrinology, and then after that it was time to move on to an emeritus position.
Chappelle:
When you stepped down as chair did you actually find that time for more research?
  Frohman:

I did have additional time for research, and I was actually able to spend much more of my waking hours thinking about scientific and clinical research projects and problems going on, than I did have previously--had closer contact with the laboratory. I was able to accomplish what I hoped I would after I had stepped down.





XI. Laboratory studies
Chappelle:
Maybe now we can talk about your research in a little more detail.
  Frohman:

Sure.





Ventromedial hypothalamic nuclei

Chappelle:
What led to your investigations of ventromedial hypothalamic nuclei XE "ventromedial hypothalamic nuclei" 

 XE "hypothalamus" ? 
  Frohman:

I believe I started to mention this--that it was a pure chance association with a man who had been working as a physiologist XE "physiology"  looking at the hypothalamus metabolism, and together we began to think that this was a good opportunity to both be able to look at growth hormone XE "growth hormone"  secretion, which had been my long standing interest, as well as the role of the hypothalamus on obesity XE "hypothalamus:obesity and" . And we developed a team: the two of us plus two other junior faculty members at--this was at the University of Buffalo XE "State University of New York at Buffalo, School of Medicine" --that allowed us to look in both directions: at the effect of both stimulation and destruction of the hypothalamus and trying to identify the roles of various portions within the hypothalamus XE "hypothalamus"  that were responsible for the controlling activities.
Chappelle:
Would you mention his name again?
  Frohman:

Lee Bernardis XE "Bernardis, Lee"  is the principal person with whom I collaborated.
Chappelle:
And what was the state of the art when you began this work?
  Frohman:

There had been some studies done in which the hypothalamus XE "hypothalamus"  had been recognized as being involved in growth--this had been some very seminal studies done by Seymour Reichlin XE "Reichlin, Seymour"  that hadn’t been carried too much further than that--and what we were able to do was to show that by inserting electrodes into the hypothalamus XE "hypothalamus"  and stimulating the hypothalamus we could actually stimulate growth hormone XE "growth hormone"  release from the pituitary XE "pituitary gland"  of the rat, and then by destroying regions of the hypothalamus, we could decrease the amount of growth hormone XE "growth hormone"  that was present in the pituitary XE "pituitary gland" . So we nailed down the importance of one particular region of the hypothalamus XE "hypothalamus"  in the regulation of growth hormone XE "growth hormone" . And this was again the focus of the research that I continued to carry on for the next decade or two.

Chappelle:
Were there any key moments in that research that were particularly exciting to you?
  Frohman:

Well, I think the first excitement was when we were able to show for the first time that we could actually induce growth hormone XE "growth hormone"  to be secreted from the pituitary XE "pituitary gland"  by an electrical stimulus to the hypothalamus XE "hypothalamus" , and then we began to look at what might be responsible for those activities. And it also prompted further interest in trying to find the factor in the hypothalamus XE "hypothalamus"  that was being released as a result of this electrical stimulation, which was the quest to try to find the growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH)" .





The quest to find the growth hormone-releasing hormone

Chappelle:
That was quite a time. Would you say a little bit about that period and what it felt like?
Frohman:
Well, it was a heady time because this was the time when other hypothalamic XE "hypothalamus"  releasing hormones were being identified in other laboratories, particularly in the laboratory of Andrew Schally XE "Schally, Andrew"  and Roger Guillemin XE "Guillemin, Roger" --subsequently, Wylie Vale XE "Vale, Wylie" . And the growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH)"  was one of the stubborn hangouts that there had been many attempts to try to identify. We were involved in basically being a bioassay XE "bioassay"  laboratory for those factors when they had been purified by some of the other investigators. But it was running into one problem after another. It could not be found, and it really turned out that it was--by moving outside of the hypothalamus XE "hypothalamus" --that it was possible to find the growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH)" . And this happened purely out of a chance association. There had been reports of people who developed acromegaly XE "acromegaly" --which is caused by too much growth hormone XE "growth hormone"  secretion from the pituitary tumor XE "pituitary gland:tumor" --who had had tumors in other locations of the body, and in whom, when the tumors were removed, the acromegaly improved. So that it became clear that these people must have a growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH)"  secreted, what we call, ectopically XE "growth hormone" : from the source that the hormone normally is not present in. I ended up giving a medical grand rounds at Henry Ford Hospital XE "Henry Ford Hospital" , one day, and was able to meet with a pathologist who told me that he had in his freezer a tumor from the lung XE "tumor:lung"  that had been removed about ten years previously, in a patient who fit that clinical description. And because it had been in the freezer, materials in the tissue were preserved, and we got them, and were able to extract from them a substance which had growth hormone releasing activity, and it was the start of the solution to that quest for finding growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH)" , which was the only one of the hypothalamic XE "hypothalamus"  hormones XE "growth hormone"  that was first identified from a tissue other than the hypothalamus.
Chappelle:
Now how did you feel when you had this conversation with this doctor?
  Frohman:

I felt, Oh, this is a gold mine. If I can get my hand on this tissue, this would give us a chance; it would be not only interesting, but I thought it was imperative to see whether we could find the releasing factor--the releasing hormone--in this tumor tissue. And once we did, then the search “was on” to find other tumors, because the amount of tissue that we had was so small that we really couldn’t go too far with it.

Chappelle:
I’m not sure if this is a good place to ask this question or not--you can tell me--what was your overarching scientific interest at this time?

  Frohman:

My overall interest through this period--and it remained true for a couple of decades--was looking at the regulation of growth hormone XE "growth hormone:secretion"  secretion. This was the bottom line, and one could look at this at various aspects. We looked at this in a number of clinical studies looking at growth hormone secretion; we looked at it in animal studies. And as we were getting more involved and looking at growth hormone, it became obvious that the key to growth hormone secretion was the secretion of the releasing substances from the hypothalamus XE "hypothalamus" . And so you can say that it was like Jack climbing the beanstalk: we climbed up the pituitary XE "pituitary gland:stalk"  stalk to the hypothalamus and XE "growth hormone"  began to focus on the hypothalamus XE "hypothalamus" , and that’s where the growth hormone-releasing hormone/factor XE "growth hormone-releasing hormone (GHRH)"  story began to be developed. 

Chappelle:
Would you say a little more about the discovery of the XE "growth hormone"  growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH)" ?
  Frohman:

Well, the puzzle was finally resolved by the identification of two different tumors--one in the United States, one in France--that had similar properties in that they were associated with acromegaly XE "acromegaly"  in patients who were improved or cured when these tumors were taken out. Both were tumors XE "tumor:pancreas"  of the pancreas XE "pancreas" , and they were sent to the labs of Roger Guillemin XE "Guillemin, Roger"  and Wylie Vale XE "Vale, Wylie" , and each of these two investigators--working perhaps about one hundred yards apart from one another at the Salk Institute XE "Salk Institute" , independently--came up with the sequence of the growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH)" , which was then subsequently shown to be identical to that in the human hypothalamus XE "hypothalamus" . And with this, a new world opened for investigation because the peptide hormone was synthesized, and it became available for use in clinical studies. So there was an opportunity now to really look at the major hormone controlling growth hormone that would allow us to understand more of growth hormone physiology XE "physiology" .

Chappelle:
And what were the clinical implications of that?
  Frohman:

Well, the implications were that we could now define two different kinds of situations in which growth hormone deficiency could occur: one was due to a disease of the pituitary XE "pituitary gland:disease"  where there were just not enough cells in the pituitary to make growth hormone; the other is where there might be a deficit of the releasing hormone in the hypothalamus XE "hypothalamus" , and that would then be able to be corrected if one could potentially supply the growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH)"  to an individual particularly to a child who is growth deficient--and most of the children who had growth hormone deficiency as children did not have anything wrong with their pituitaries XE "pituitary gland" , just that the pituitary was not getting the appropriate stimulus. And so the thought was that growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH)"  may very well be capable of correcting this defect.

Chappelle:
Where would you get that growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH)" ?
  Frohman:

At this point it was small enough--it’s a small enough molecule of 44 amino acids--that it could be readily synthesized in the laboratory. So this was all made chemically in amino acid and peptide synthesizers, and it became available in virtually unlimited quantities. Our interest at that point was in looking at the, again, A, the physiology XE "physiology"  and the biochemistry XE "biochemistry"  of the releasing hormone--we did studies on its metabolism and its circulation in the blood stream--and B, on the effects it had on the pituitary and how the pituitary XE "pituitary gland"  responded to the hormone. These were a series of studies, some of which we carried out in our own laboratory, others we collaborated with Michael Thorner XE "Thorner, Michael" , his laboratory group, and we were able to, I think, add quite a bit to the knowledge of the physiology XE "physiology"  of growth hormone secretion XE "growth hormone:secretion" , based on the releasing hormone studies.

Chappelle:
Was this synthetic hormone?
  Frohman:

This was all synthetic hormone, yes.

Chappelle:
What animal models were available to you when you began these studies?
  Frohman:

At this point we were using normal animal models XE "animal models" , and then came about a couple of interesting observations with animal models that had spontaneous growth deficiency. There were two models in particular: one was called “the little mouse”  XE "animal models:little mouse" or the “lit mouse,” and the other was the dwarf rat XE "animal models:dwarf rat" . The lit mouse was the animal strain--or the animal species--that was first recognized. It was not known why these animals were growth deficient. What we did was to look at the ability of the pituitary XE "pituitary gland"  of these “little mice” to respond to the growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH)" , and we found that they did not. The defect appeared to be in the inability of the hormone to signal the various processes that had to occur in the pituitary XE "pituitary gland"  to get growth hormone released. And one of the important intermediaries in causing the release of growth hormone was the generation of a compound called cyclic AMP XE "cyclic AMP" . The pituitaries XE "pituitary gland"  of these mice did not respond to growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH)"  to raise cyclic AMP levels. We postulated that there was a defect somewhere in the receptor for growth hormone-releasing hormone in these animals. Eventually another laboratory--run by Kelly Mayo XE "Mayo, Kelly" --actually sequenced the growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH):receptor"  receptor and showed that there was a defect--a mutation--in the receptor, and that this was responsible for the lack of response. The other model--which we then found a couple of years later--was the dwarf rat, and we wondered whether or not there was a similar type of mutation. The answer, there, was no; it was a different kind of a mutation. It was further down what we call the signal transduction pathway in the pituitary XE "pituitary gland" . They were able to respond and cause an increase in cyclic AMP, but they were not able to release growth hormone in response to that. The defect still hasn’t been fully identified, but we use that model to try to study isolated growth hormone deficiency in animals, in both the mouse XE "animal models"  and in the rat.





[Interruption] 


Chappelle:
What did you learn about the biology XE "biology"  and physiology XE "physiology"  of the growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH)"  and growth hormone from animal models?
  Frohman:

Well, we used a variety of animal models. The small animal models--primarily the mouse and the XE "animal models:dwarf rat"  rat XE "animal models:little mouse" --were used for in vitro studies and molecular biology XE "biology"  studies. We actually had ended up cloning the mouse growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH)"  from normal mice. And this was as a result of studies that had been carried out, also, done in collaboration--I have to add--with the major effort being done there was by my son who was a molecular biologist XE "molecular biology"  who was at the University of San Francisco XE "University of San Francisco"  at the time.

Chappelle:
What is his name?
  Frohman:

Michael Frohman XE "Frohman, Michael" . And he has gone on to a career at SUNY Stony Brook XE "State University of New York at Stony Brook"  as the chairman of pharmacology there, now. We did studies, there again, looking at the regulation of growth hormone-releasing hormone; we began to look at the receptors XE "growth hormone-releasing hormone (GHRH):receptor"  that were involved for growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH)"  on the pituitary XE "pituitary gland"  and also another hypothalamic XE "hypothalamus"  hormone, somatostatin XE "somatostatin" , which is an inhibitory hormone from the hypothalamus that inhibits growth hormone secretion XE "growth hormone:secretion" ; and we looked at the receptors for somatostatin XE "somatostatin:receptor"  at the same time. And again these were done in animal models XE "animal models"  where we could manipulate the physiologic XE "physiology"  environment and see the effects on the receptors. Recognizing that we had two different hormones that were important in regulating growth hormone secretion, it then became of interest to see if we could measure those releasing and inhibiting hormones in circulation. Of course the only circulation that you can get that kind of information from is the blood that flows from the hypothalamus to the pituitary XE "pituitary gland" --that’s something that’s not amenable to being studied in humans--and with Iain Clarke XE "Clarke, Iain"  in Melbourne, who had developed a model XE "animal models:sheep"  in which he was able to cannulate XE "cannulation"  these vessels in sheep, we carried out a number of studies in which we were able to demonstrate the pulsatile nature of the XE "hypothalamus"  secretion of these two hormones and the relationship to the pulsatile secretion of growth hormone XE "growth hormone:secretion" .  So, again, it was adding information to the physiology XE "physiology"  of the regulation of growth hormone secretion.

Chappelle:
I imagine things got a lot more complicated when you were looking at two hormones interacting rather than focusing on just one?
  Frohman:

That’s true. And actually there was a third hormone involved that became recognized at some later stage, which was initially called the growth hormone XE "growth hormone:secretagogue"  secretagogue, which now has an identified name as ghrelin, and there are also receptors on the pituitary XE "pituitary gland"  for this growth hormone secretagogue, which although its major source is from the stomach, there is also some ghrelin XE "ghrelin"  in the hypothalamus XE "hypothalamus" . And looking at the receptors in the pituitary XE "pituitary gland" , we now had three hormones to be looked at, and we could see changes in the receptors for each of these hormones, which varied under different circumstances. So, yes, it did become more complex, but this is the way that science moves.



Chappelle:
Did you enjoy that challenge?
  Frohman:

Very much. They were always questions of--the data was coming out very clearly, but it was all a question of how do you interpret the data, and how do you interpret this in light of all the work that was being done at other laboratories, and things that were in concert with them--others that seemed to be discordant.

Chappelle:
What’s happening currently in synthetic growth hormone-releasing hormone XE "growth hormone-releasing hormone (GHRH):synthetic" ?
  Frohman:

Well, synthetic growth hormone-releasing hormone proved to be a bit of a disappointment in terms of treating children with growth deficiency because, although it was effective in doing so, it was not as effective as just giving these children growth hormone. So that has pretty much been dropped. Although one of the things that developed in the course of our studies--as we looked at the metabolism of synthetic growth hormone-releasing hormones, we studied the way in which this hormone was degraded in the plasma after it is injected. And we found the major enzyme in plasma that was responsible for destroying the releasing hormone and that--if one substituted one amino acid in the hormone--one could now prolong the life of the hormone quite dramatically. And this now made it possible to think of using this hormone--or the modified hormone--as a potential therapeutic tool. Currently, there is one derivative of this hormone which has now been made available commercially to treat patients with AIDS XE "Acquired Immune Deficiency Syndrome (AIDS)" /HIV lipodystrophy XE "lipodystrophy" , in other words, the excessive fat accumulation in patients with HIV disease that--we know that growth hormone can reduce the amount of fat, but was usually at a price of having many adverse effects from the growth hormone. However, if the releasing hormone is given, there is a built-in regulatory feedback mechanism, which prevents too much growth hormone from being secreted. So this has now been developed as a therapeutic tool for these patients.
Chappelle:
I thought HIV patients were wasting away and that they didn’t have enough fat or muscle?
  Frohman:

Well, actually, there is some wasting XE "wasting" , although many of the antiretroviral drugs XE "antiretroviral drugs" , now, have turned HIV into a chronic disease, rather than one that is rapidly causing the demise of the patient. And in these patients it’s turned out that they do accumulate excess fat, and it’s known that they do have an increased risk for cardiovascular disease. So that this, at least, is a step in trying to see whether by reducing the amount of fat in these individuals--so called visceral fat or abdominal fat--whether it is possible to improve their overall life expectancy. That answer is not known. But it is known, certainly, that one can reduce the amount of visceral fat, and patients are much happier by not having that present.

Chappelle:
Does it turn the fat into--does it make it more protein oriented?
  Frohman:

Basically, it uses the fat for--it causes the fat to be burned, and therefore they use it for energy metabolism. The other hormone, of course, that has had even a much greater clinical impact is the somatostatin XE "somatostatin" . Because, here again, analogs of the somatostatin XE "somatostatin:analogs" , again, which were chemically modified--and this was done primarily in pharmaceutical form to prolong the activity, the duration of life of these compounds--have now been used to suppress growth hormone secretion XE "growth hormone:secretion"  in states where it is over secreted, such as pituitary XE "pituitary gland:tumor"  tumors that make growth hormone and cause acromegaly XE "acromegaly" . And these drugs have been available for some twenty-five years and are a mainstay of therapy of patients with acromegaly.





Familial acromegaly

Chappelle:
What was known about familial acromegaly XE "familial acromegaly" 

 XE "acromegaly:familial"  in the early 1990s when you arrived at the University of Illinois XE "University of Illinois at Chicago College of Medicine" ?
  Frohman:

This was a subject which had not really hit the radar screen as far as I was concerned, and it all came about, again, because of a chance conversation with a neurosurgeon at Cook County Hospital XE "Cook County Hospital" --which was just a couple of blocks away from our medical center--who had three brothers who had acromegaly; two of whom had been operated on and had pituitary tumors XE "pituitary gland:tumor" . The question was, What is going on with these individuals? And there had been reports of familial acromegaly XE "familial acromegaly" 

 XE "acromegaly:familial"  in the literature, actually going back almost one hundred years, but they had been interesting clinical observations, not too much had been carried out, except there was one paper that suggested that there might be a mutation in a gene that was thought to be possibly a tumor suppressor gene. Well, we had both pituitary tumor XE "pituitary gland:tumor"  tissue, as well as peripheral leukocyte DNA material, and we began to look for the possibility of, again, a tumor suppressor gene XE "tumor suppressor gene"  defect that might be present. And using a technique that resulted in identifying where there was what was called loss of heterozygosity XE "heterozygosity" , which meant that if one carried a gene that was deficient, one would have no particular problem because the parallel gene on the other chromosome would be normal, but then frequently we lose portions of chromosomes in our tissues, most of which are never recognized during our lifetime. But in these individuals, they lost the normal chromosome in their pituitary tissue: they were now without this tumor suppressor gene, which resulted in pituitary tumor XE "pituitary gland:tumor"  formation. The question was how to identify what this gene was, and this required studies in a number of families, all of whom showed this familial acromegaly. We had one very large family that became available to us from Brazil with seven of thirteen siblings having, at this point, either acromegaly XE "acromegaly" , or if acromegaly occurs at an early age and people grow tall its called gigantism XE "gigantism" --it’s the same disease but at a different stage in life. We were able--with those families as well as with another five or six additional families--to identify that this was present on one particular chromosome, chromosome 11 XE "chromosome 11" , and we were able to bring down the region of interest to a few million bases--a few mega bases--that the gene defect must be present. Eventually the problem was solved by a group of Finnish workers who had very strong genealogic tables and were able to look at familial inheritance patterns over multiple generations and with newer sequencing techniques. They identified a gene that was actually mutated in patients with this disorder. This was the AIP gene, and the AIP XE "Aryl Hydrocarbon Receptor-Interacting Protein (AIP) gene"  gene turns out to be a gene that’s present--that’s expressed in all sorts of tissues and has many other functions unrelated to the pituitary XE "pituitary gland" , and it wasn’t initially recognized that this was the same gene that was causing these pituitary tumors XE "pituitary gland:tumor" . Not everybody who has this gene defect will develop a pituitary tumor, and it may be only upwards in the neighborhood of thirty to forty percent, and so it is felt to be a predisposition gene, rather than an actual tumor causing gene itself--there must be something else involved and that hasn’t yet been identified. But this was the whole story of having the chance observation of the brothers with acromegaly XE "familial acromegaly" 

 XE "acromegaly:familial"   XE "acromegaly"  leading eventually to the identification of the gene involved.

XII. Professional Service





Editorships and editorial boards

Chappelle:
Over the course of your career you’ve served as editor on numerous editorial boards of endocrine journals such as the Journal of Clinical Endocrinology and Metabolism XE "Journal of Clinical Endocrinology and Metabolism" , the American Journal of Physiology XE "American Journal of Physiology" , Endocrinology XE "Endocrinology" , and currently you are associate editor of Translational Medicine XE "Translational Medicine" , is that correct?
  Frohman:

That’s correct.
Chappelle:
You also edited the textbook, Endocrinology and Metabolism XE "Endocrinology and Metabolism" , which has gone through--now it’s in its fourth edition--
  Frohman:

Right.
Chappelle:
--and most recently in 2001 with Philip Felig XE "Felig, Philip" ?

  Frohman:

Correct.

Chappelle:
Would you comment on the place of editorships in an academic career XE "academic medicine" ; what have been the joys and sorrows in your particular experience?
  Frohman:

Serving as an editor, to an extent serving on the editorial board of journals, and, even more so, as editor of a textbook has been a very rewarding opportunity because it’s the ability to try to transmit information that is going to be of use to others at a clinical level to help them in terms of their understanding of disease and their treatment of patients. And these were books that encompass, particularly the textbook, involved all of endocrinology, and the responsibility of the editor is   pretty standard, but it was an opportunity to review the chapters that were written by others and to try to help put things into a form that was most readily readable and digestible by the reader. So that it was, again, a learning experience, a growing experience. I think that it certainly tended to enhance my own writing skills--looking at the way that others put together chapters and information. Overall--aside from, of course, the considerable work involved--because as I mentioned before it isn’t as a substitute for something else you’re doing, it is just one additional activity that you’re taking on--it has been something that was, as I said, a very rewarding experience.





Mentoring

Chappelle:
I’d like to ask about your philosophy of mentoring, XE "mentoring"  if you have one, and perhaps you would mention some of your key fellows over the years.
  Frohman:

Well, I’ve had opportunity to mentor about twenty postdoctoral fellows--most in research programs, some in combined research and clinical programs, and in addition several predoctoral students who were also under my responsibility to direct their studies--and I have always enjoyed working with the fellows and the trainees. I think it is, to me, one of the important aspects of being in an academic position XE "academic medicine" . My own way of interacting is primarily on a one-on-one basis. This may not be the best way for somebody to develop a huge number of trainees--where this responsibility is delegated out to others--but that’s not my style. I get a lot of enjoyment and satisfaction of the one-on-one contact, working on designing projects, posing challenges to the individual trainee, and hopefully letting them come up with the solution that is going to answer the question. It has resulted in a number of lasting friendships for decades, subsequent to their training having been completed. And a good number of these people have gone on into academic positions XE "academic medicine"  of their own, which has, again, been very rewarding because this is--one of the major cruxes of being in an academic position XE "academic medicine"  is to train your successors and train the next generation of people who will take over the work that you’ve been doing XE "mentoring" .

Chappelle:
Are there some particular fellows that you would like to mention at this point?
  Frohman:

Well, I would mention at this point, in particular, one, a woman from Rio de Janeiro, Monica Gadelha XE "Gadelha, Monica" , who worked with me for two years at the time. She was already a physician but was also getting her PhD and did that work in my laboratory, and she has gone on to develop a very productive academic career XE "academic medicine" . Another is John-Olav Jensson XE "Jensson, John-Olav"  in Gothenburg, Sweden, who has stayed on in an academic environment XE "academic medicine"  and has been doing some very exciting work in the course of his career. And then there are many others; I probably ought to stop at that point XE "mentoring" .





Federal committees and review boards 

Chappelle:
Dating back to the 1970s, you served on NIH XE "National Institutes of Health (NIH)"  study sections and advisory committees; you were also--a Veterans Administration Endocrinology Merit Review Board XE "Veterans Administration Merit Review Board (endocrinology)" , you were on that, FDA Endocrine Metabolism Review Committee, the United States Pharmacopeia XE "United States Pharmacopeia" , and you have been an advisor to major pharmaceutical companies. Would you outline the responsibilities involved as you experienced them in each of these settings--or summarize it, I guess--and the place of such service in an academic XE "academic medicine"  career?
  Frohman:

Service on, particularly, the federal committees and the review boards--which is basically reviewing grant applications that others have submitted--first of all, from a very self-centered aspect, it was extremely educational for me, probably improved my ability to write grants, to see how others were doing it. But I think that the peer-review XE "peer review"  system is something that is extremely important and has worked extremely well over the entire time of my professional career--before I was a professional in this area--and I think it is an important contribution that all of us in an academic XE "academic medicine"  setting should be making; it is a contribution to the perpetuation and continuation of good science that is critically important in terms of advancing our knowledge and improving our ability to find ways to improve health. I’ve served in an advisory capacity both to some large pharmaceutical companies as well as some small startup companies, and there I think that, again, it has given me an opportunity to see a different aspect of the development of drugs, what is involved, something that normally is not seen in the environment of working in an academic XE "academic medicine"  research laboratory, and I hope that the advice that I’ve been able to give to each of these groups has been felt to be useful in terms of helping them carry out the work of drug development.





Central Society for Clinical Research
Chappelle:
You’ve also been active in a number of professional societies: You were president of the Central Society for Clinical Research XE "Central Society for Clinical and Translational Research"  and the Pituitary Society XE "Pituitary Society" .  Would you talk a little bit about the Central Society for Clinical Research and some key issues you were involved in?
  Frohman:

The Central Society of Clinical Research was and is a regional society encompassing about fifteen or so states in the central, mostly north central, part of the United States, and it is involved in, primarily, a combination of both basic and clinical investigators that have banded together for promoting the science, holding annual meetings, and at this point publishing a journal called Translational Research XE "Translational Research" , which had as its previous name Journal of Laboratory and Clinical Medicine XE "Journal of Laboratory and Clinical Medicine" . And I had been active on their council for a number of years and was honored to be elected to be president for one year. At that time I was involved in helping to make a major revamp of the journal, which had been sitting in a rather stable but uninspiring condition. I think it has begun to make some major changes now under a new editor that we were able to select, and the journal is picking up in its circulation. Similarly the society had as its challenge the fact that many of the members are graying and that there’s been a very big need to increase the number of young individuals coming into the society, and these are recruited primarily from the academic XE "academic medicine"  institutions in these dozen or fifteen states. I was involved in trying to help that process be invigorated XE "Central Society for Clinical and Translational Research" .





Pituitary Society

Chappelle:
And what about the Pituitary Society XE "Pituitary Society" ? You were a founding member as well as president of the Pituitary Society, would you say a little bit about that?
  Frohman:

Well, the Pituitary Society XE "Pituitary Society" --its focus is obvious. It was founded around twenty years ago, and there was a group of us who felt that there was enough interest and enough people who had a desire to see an enhancement of overall recognition and emphasis on pituitary XE "pituitary gland:disease"  disease to form a society. It has gradually grown from a very small group, to one which now encompasses about four to five hundred members, holds conferences every other year, and it is devoted primarily to both basic and clinical pituitary disease XE "pituitary gland:disease"  presentations. They are excellent meetings that occur. And during the time that I had been active on this, again, it was the question of trying to find ways to spread the word of the society, increase its membership--which has been successful--and after twenty years in helping to develop a new generation of people to take on leadership roles in the society. I have also been involved in a committee that we have called the Digital Communications Committee XE "Pituitary Society:Digital Communications Committe" , which is an attempt to try to develop a website that will have advantages for and provide information for patients with pituitary disease that they can turn to in order to obtain additional knowledge, information, finding physicians. So that has been a very important part of my role in terms of society activity.

XIII. Endocrine Society

Chappelle:
You received the Rorer Clinical Investigation Award XE "Endocrine Society:Rorer Clinical Investigation Award"  from the Endocrine Society XE "Endocrine Society"  and you’ve been very active in the society; you served on the council and numerous committees; would you talk a little bit about the growth of the society and the society’s place in the field?
  Frohman:

The Endocrine Society has been both my scientific and clinical home for many years, and it is a society that I have very strong feelings for, and I have been very happy to contribute when asked to contribute to activities of the society. When I first joined the society--this was when I was still in Buffalo XE "State University of New York at Buffalo, School of Medicine" --I remember it was a relatively small group with perhaps three to four hundred people attending the meeting; we had two simultaneous sessions for part of the time and a single session for the rest of the time. It has been very exciting to see the growth of the society and the increase in the interest of people in attending society’s meetings and all of the various activities that the society has undertaken, in terms of both becoming an international organization as well as helping develop people interested in the society, both among minority, limited access individuals, as well as people with peripheral interests to endocrinology. I just heard that the attendance at today’s--this Endocrine Society meeting--is over 10,000 individuals, which has set a record. I think it’s a very exciting undertaking, and to have been a part of helping this society enhance itself and enhance its growth has just been, again, very rewarding to me XE "Endocrine Society" . 

XIV. Current Views of the Field

Chappelle:
What are your current views of the field?
  Frohman:

I think endocrinology remains a very exciting field. I think that it has progressed in its period, which is--if you consider the Endocrine Society XE "Endocrine Society"  has been present for almost one hundred years, the field of endocrinology perhaps for a little bit longer than that--but we’ve watched a number of very important milestones having occurred, with identification of hormones, measurement of hormones in circulation, understanding mechanisms by which hormones exert their actions on peripheral tissues, and expanding of the field to more than the classic endocrine glands: because we now recognize that hormones involve actions on many tissues that are not considered to be endocrine tissues, and that we are now looking at intracellular mechanisms by which hormones exert their action, many of which are leading to opportunities for developing new therapeutics to control, not only endocrine disorders, but disorders due to altered secretion of hormones that are not normally considered that way. And I think the future of the field is going to remain every bit as exciting as it has in the past.

Chappelle:
Thank you. 

  Frohman:

You’re welcome.

[End of Interview]
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