PAGE  
18

ERNEST P. NOBLE

Interviewed by Edythe D. London

Boca Raton, Florida, December 12, 2007

EL: We are at the annual meeting of the American College of Neuropsychopharmacology in Boca Raton in 2007. I am Edythe London and it is my pleasure to conduct an interview today with Doctor Ernest Noble( for ACNP’s International Archives of Neuropsychopharmacology.  Doctor Noble is the Distinguished Professor of Psychiatry and Biobehavioral Sciences at the University of California, Los Angeles.  Doctor Noble, could you begin by telling us a little bit about where you were born and some of your early on training?

EN: I was born in Baghdad, Iraq of Armenian parents.  My mother was a housewife and my father was a physician who, after receiving his MD degree, was accepted by Madame Curie in Paris, France to be a Resident in radiology.  Following three years under her tutelage, where my father learned how x-rays can be used in clinical practice, he came to Baghdad and brought with him radiological instruments.  He was the first in that country to use x-rays for diagnostic purposes and to treat cancer. When I was eleven years old my family decided to immigrate to the United States, because of the unstable political situation in Iraq. We boarded a ship in Basra and while we were on our way to the US, Japan joined Germany in a war against the US. Because of the dangerous situation on the high seas, the captain of our ship decided to disembark all passengers next to the closest land, which happened to be India.  After staying a short while in Mumbai (Bombay), the family decided to leave that city and moved to Poona, where we stayed for five years.  There, I attended Bishops High School, a private school manned by British teachers, where discipline was strict and education excellent.

When World War II ended, we left India for the US and settled in Hasbrouck Heights, New Jersey.  After completing the senior year of high school, I attended Rutgers University for two years. My family decided to move to Berkeley, California.  There I attended the University of California, Berkeley where I majored in Chemistry.  After completing my undergraduate education, I received a pre-doctoral fellowship from the Biochemistry Department at Oregon State University in Corvallis, Oregon.  Under the supervision of Professor Chih Wang, I studied carbohydrate metabolism in a mold, Penicillium Digitatum.  Soon after obtaining my PhD. degree in 1955, I was awarded a Fulbright scholarship to conduct post-graduate research at Sorbonne in Paris, France.  Under the mentorship of Professor Claude Fromageot, I purified an egg protein, ovomucoide, and determined its structure.

While I was in Paris, two fortunate situations occurred.  In the laboratory where I worked was Professor Warwick Sakami, who was on leave-of-absence from the Department of Biochemistry at Case Western University, in Cleveland, Ohio.  Professor Sakami was a renowned scientist in the field of carbohydrate metabolism.  He invited me to join him back home to conduct research under an NIH-sponsored post-doctoral research fellowship.  This, I gladly accepted.  I also met a Swedish woman, Birgitta Kilströmer, while we were having lunch at the student cafeteria in the Sorbonne.  We liked each other very much and decided to marry.  That we did in her hometown of Göteborg.  We have now been married for over 50 years and are the proud parents of three children.  In the Department of Biochemistry at Case Western University, I continued my research on carbohydrate metabolism but turned my attention to mammalian cells, specifically leukocytes.  In collaboration with Rune Stjernholm, a pre-doctoral fellow in that department, we carried out and published a number of studies on the metabolic pathways in normal leukocytes.  After completing my post-doctoral fellowship year in the Department of Biochemistry, Professor Austin Weisberger, Head of the Division of Hematology in the Department of Medicine at Case Western University, because of my interest in blood elements, offered me a position as Senior Instructor in his Department, as well as laboratory space and a technician to conduct research.  Together with Professor Weisberger, we studied carbohydrate metabolic pathways in lymphocytic leukemia and isolated a protein in normal serum that inhibited the growth of cancer cells.  In addition we conducted genetic research by isolating DNA from sickle cells and incubated it with normal human megaloblasts.  We were successful in showing that these normal megaloblasts now expressed the sickle cell hemoglobin.  Noting my interest in medical problems, Professor Weisberger asked, “Ernie, why don’t you attend medical school?  You already have a grant from the American Cancer Society, a laboratory and a technician; you can continue your research and at the same time attend medical school”.  I discussed this with my wife and she said “why not?”  So, I started medical school.and graduated with an MD degree in 1962.  Following graduation from medical school, I was accepted as an intern in the Department of Medicine at Stanford University.  The program at that time required an intern to treat medical patients for the first nine months and psychiatric patients for the last three months.  Working with psychiatric patients for me was a fascinating experience, as I had to deal with depressives who hardly moved or interacted; schizophrenics with their delusions and hallucinations; the “John Does” with their faulty memories; and alcoholics with their withdrawal reactions and seizures.  Sadly, the treatment of these disorders at that time was quite ineffective.  Treatment was based primarily on Freudian theory, with few pharmacological treatments available at that time.  The experience with psychiatric patients was an epiphany for me.  So, I decided to go into Psychiatry, rather than Medicine as was my original intent.  I approached Professor David Hamburg, Chairman of the Department of Psychiatry and expressed my interest in Psychiatry.  Following my interview, Professor Hamburg indicated that he would accept me for the three years of residency training.  Moreover, he stated that he would appoint me as an Assistant Professor in my second year as a Resident, and provide laboratory space and a technician to conduct research.  This, I wholeheartedly and gratefully accepted.  During the end of my residency training, I began again to actively conduct research.  This research was stimulated by Dr. Ryoko Kakihana who joined my laboratory as a research associate.  Dr. Kakihana had brought along with her two strains of mice that either preferred or avoided consuming alcohol.  We studied a number of factors in these animals, including their differential endocrine response to alcohol and stress; the the loss of alcohol preference in animals when certain brain areas were ablated, and other studies.  Based on the results of these studies, I was successful in obtaining a Career Development Award from the NIMH.  This award provided the financial resources to continue my alcohol research.  Noting the successes I was achieving in beginning to understand some of the biological/genetic basis of alcohol consumption, Dr Hamburg stated, “Ernie your findings tell me that it is directly within the brain that your answers may lie.  You need a better understanding of brain function.  Why don’t you call my friend, Dr. Julius Axelrod, and see if he would accept you in his laboratory for a year of study?”  So, I called Dr. Axelrod and he asked me to come to his laboratory at the NIH for an interview.  Following the interview, Julie said “you are on board”.  I should indicate at this time that Julie was the best mentor I ever had and the year spent in his laboratory was the most fascinating and rewarding experience of my career.

EL: With respect to the mentorship that you received from Doctor Axelrod, what were the most important lessons there?

EN: There were many lessons that his mentees learned from Julie.  These were learned mostly through observing his actions and behavior, rather than through his direct utterances.  Julie had scientific courage.  He was not afraid of publishing studies that went against conventional wisdom.  His openness in divulging the results of his preliminary studies and even the experiments he was planning to scientists who visited his laboratory was a beguiling trait.  When NIH scientists expressed concern that this information may be “stolen”, Julie’s response was that he learned more about his research from the comments and critiques of these visitors than if he secreted this information.  Julie was a kind, modest and generous man.  He never spoke ill about his scientific competitors.  With respect to his research accomplishments, he did not brag about them.  When presenting his research at scientific meetings, he always gave credit to his co-workers.  When asked what factors accounted for his seminal discoveries, his typical response was “I guess I was lucky”. Time limitations prevent me from delineating the many other valuable lessons I learned from Julie.  However, it is well established that those scientists who conducted research in his laboratory and came in daily contact with him, ended up with distinghished careers of their own in such fields as pharmacology, neuroscience, neurology, psychiatry, and nutrition.

EL: And, who were some of your best students?

EN: Four individuals who obtained their PhD under my supervision:  One was Elizabeth Parker who studied the effects of alcohol on memory and learning; she is   currently Professor at the University of California, Irvine. Another was Ronald Alkana, who studied ethanol-induced depression and its reversal in humans, and who is currently Dean of the School of Pharmacy at the University of Southern California.  A third was Peter Syapin, who studied ethanol’s effects on neural cells grown in culture, and is currently Professor at Texas Tech University. And the fourth was Bradley Conner, who studied factors leading to the development of risk-taking behavior in humans, and is currently an Assistant Professor of Psychology at Temple University.  I was also fortunate to have had outstanding post-doctoral fellows like Sujata Tewari, who studied the effects of chronic alcohol administration on protein and RNA synthesis in rodent brains. She became Professor of Psychiatry at UC Irvine. Another one was Ross Young, who studied genes involved in post-traumatic stress disorder. Currently, he is Chairman of the Australia Institute of Health and Biomedical Innovation in Brisbane, Australia.  I also had Charles Raison, who studied the DRD2 gene in borderline personality disorder, who is currently Chairman, Department of Psychiatry and Behavioral Sciences, Emory University.  I should also mention Jamie Feusner; he studied the GABA gene and psychiatric morbidity in post-traumatic stress disorder. He is currently Assistant Professor in the Department of Psychiatry and Biobehavioral Sciences at UCLA.

EL: Can you tell us something about the thrust of your research and how you got into the field of pharmacogenomics and where you think it’s going from here on?

EN: When I started alcoholism research at Stanford University, the prevailing zeitgeist was that alcoholism was caused by moral weakness.  Studying inbred strains of mice, with different proclivities for alcohol consumption, led me to believe otherwise, and that was that genetic factors may be an underlying cause for developing this disorder.  When I became Director of the National Institute on Alcohol Abuse and Alcoholism (NIAAA), my research had to be discontinued because that position, with its myriad activities and responsibilities, required my full attention.  After three years at the NIAAA, I decided to leave to restart my academic career.

In 1981, I accepted the Pike Professorship, an endowed chair, on alcohol studies in the Department of Psychiatry & Biobehavioral Sciences at UCLA.  I resumed my studies on the effects of alcohol on neural cells grown in culture and began studies to determine whether there were differences in brain function between young children of alcoholics and non-alcoholics, using an electrophysiological approach.  I also started collecting brains of deceased alcoholics and non-alcoholics to determine whether there were any differences in their various neurochemical systems.  It was about that time that molecular genetic techniques were becoming available to identify genes in human behavioral afflictions.  Having brains of alcoholics and non-alcoholics, we isolated their DNA, and with probes for nine different genes we determined whether polymorphisms of any of these genes would associate with alcoholism.  The results showed the only gene that associated with alcoholism was the D2 dopamine receptor (DRD2) gene.  Specifically, the A1 (minor) allele of the DRD2 was found to be strongly associated with alcoholism.  This study was published in the April 18th issue of the Journal of the American Medical Association in 1990.
The next question we raised was whether the DRD2 was an alcoholism gene per se, or if it was involved in other psychiatric disorders..  To begin to answer that question we determined, in a pharmacological study, the number of D2 dopamine receptors in the caudate nucleus of brains of our alcoholics and non-alcoholics.  We found that subjects with the DRD2 A1 allele, regardless of whether they were alcoholic or non-alcoholic, had reduced number of D2 dopamine receptors compared to subjects without this allele.  This study was published in July 1991 in the Archives of General Psychiatry.
Since it is known that the dopaminergic system is involved in brain reward mechanisms, we hypothesized the reduced D2 dopamine receptors in A1 allele subjects renders them “reward deficient”.  To compensate for this state, Al allele subjects use excessive amounts of alcohol or other drugs which, by enhancing dopamine release and activating their fewer dopamine receptors, obviates their “reward deficient” state.  This hypothesis suggested to us that the DRD2 gene should also be involved in other drug addictions.  Indeed, subsequent studies in our laboratory showed the DRD2 gene to be also involved in nicotine, opioid, and cocaine addictions and obesity.

EL: And, what do you think about the availability of new technologies to facilitate this work going forward? 

EN: The Human Genome Project (HGP), which was activated a decade and a half ago, has provided data .and tools which have dramatically accelarated the fine mapping of disease genes.  The HGP has identified over 10 million SNP markers in the human genome.  With the availability of these high density SNPs, it is now possible to use more effectively genome-wide linkage analysis to identify chromosomal loci that harbor alcoholism genes.  However, to conduct such a study it is necessary to have methods that genotype these very large numbers of SNPs.  Several strategies have been developed for high throughput chip-based genotyping.  One strategy relies on the SNP decreasing the hybridization efficiency under specific conditions. Using this approach, it is now possible to genotype approximately 100,000 SNPs individually.  Another strategy pools many DNA samples from ill individuals and estimates the allele frequencies based on differentiatial signal for the SNP variant.  Over 1.7 million SNPs can be read in this fashion.  The common element among all genomic studies is the vast amount of data generated.  The management of such data became a formidable challenge in itself.  Completely new statistical approaches have been developed in order to understand such large amounts of data.  This challenge has spawned the new and rapidly expanding field of bio-informatics.

EL: What do you think about the treatment of alcohol dependence, per se, and how that is going to change on the basis of new knowledge?

EN: That’s a good question.  It is well known that alcoholism is a heterogeneous disorder with essentially two types:  a “genetic” and an “environmental” type.  Despite the existence of different types of alcoholics, treatment of alcoholics with pharmacological agents, rarely take into consideration alcoholic types.  Treating alcoholics as a homogeneous group may be one reason why mixed findings and high recidivism rates are commonly found in the treatment of alcoholics.  The question we raised was what if the treatment approach took into consideration alcoholic types.  I will provide one example where using a pharmacological agent resulted in a differential outcome in the two types of alcoholics.  In a double-blind study, bromocriptine, a D2 dopamine agonist or a placebo was administered, over a 6 months period, to alcoholics carrying the DRD2 A1 allele, i.e., “genetic type,” or the A2 allele i.e., “environmental type”.  Four treatment groups were generated:  bromocriptine - A1 allele; bromocriptine - A2 allele, placebo - A1 allele; placebo - A2 allele.  Changes in the anxiety, craving and retention rates were assessed throughout the course of treatment.  The results showed that in the four groups studied, the greatest improvement in craving and anxiety and the best retention rate was found in the bromocriptine-treated A1 alcoholics.  These findings suggest that treatment of alcoholics with the A1 allele patients who known to develop the most severe form of alcoholism, benefitted the most when treated with a pharmacological agent.  This study, conducted with Australian colleagues, was published in the April 4, 1995 issue of Nature Medicine.
EL: Was becoming a neuropharmacologist the only path or the right path that was open to you and what made it the right path?

EN: I also had a strong interest in music.  When I was five years old, I started taking piano lessons.  When I became a teenager and as my voice changed to a baritone, I became aware that I could sing.  The choir master of our church in India, recognizing that I could sing, asked me to join the choir and be the soloist for the Sunday services. When we came to the US, I began to take voice lessons under the tutelage of Professor Richards, in Carnegie Hall, New York.  After he felt that I had learned the proper techniques of singing, he allowed me to sing classical songs, including arias from the various operas.  It was about that time that auditions were being held to select up-and-coming singers who could perform as soloists at Carnegie Hall.  The judges selected a coloratura, a tenor and me.  Jointly, we gave several concerts to Carnegie Hall audiences, with apparent success. 

At the UC in Berkeley, I joined the University’s Glee Club and was a soloist at its annual concert.  I performed as a member of the chorus in the Messiah with the San Francisco Philharmonic Orchestra under the direction of maestro Pierre Monteaux.  On Sundays, I was choir master for our church in Berkeley.  At Oregon State University, I joined its Glee Club and performed as soloist at its annual concert.  On my sabbatical leave to Strasbourg, France, I was hired to sing the lead baritone roles in Carmen and Aida at the Strasbourg Opera House.

Whereas my career in music and science followed parallel paths, it was not a matter of whether one path was the right one or the other was the wrong one for me.  What happened in reality was when I became Director of the NIAAA, the all-encompassing activities and time requirements of that position necessitated that I forego a career in music and concentrate on developing a career in science.

EL: Was it the right decision for your family? Was your decision of being a physician researcher good for your family?  How did that work?

EN: To have a personal physician within the family, I believe, can be a good thing.  It allowed me the opportunity to observe first-hand whether a developing illness was a serious problem or whether the issue was a normal developing event that required medical attention.  If a serious illness I referred any family member to the best specialists I knew at our medical center.  If it was a normal event, such as a pregnancy, referral was made to the most competent obstetrician-gynecologist that I knew.  To be a researcher especially as a professor in an academic setting, can bring several advantages to the family.  The income I obtained from the various universities where I was employed allowed my spouse to be a housewife and devote her full attention to the upbringing of our three children.  Another advantage was it broadened the academic and cultural horizons of my children.  When I took a sabbatical leave to Strasbourg, France I took our children along and placed them in three different schools, two in Switzerland and one in France.  There, they had to learn and speak French in class.  They befriended students from different countries where they learned their habits and customs.  In addition, they engaged in new sporting activities such as mountain climbing, downhill skiing and canoeing.  This broadening experience also occurred when I took another sabbatical leave-of-absence, this time to the Max Planck Institute in Munich, Germany.  The children were placed in German schools and learned not only to speak German fluently, but also became knowledgeable about the German culture.  These unique experiences left a lasting impression on our children.

EL: Right.  Now, at this point in your career, how are you spending your time?  What are your major activities right now?

EN: While I am now Professor Emeritus at UCLA, I still work full time.  I meet with my research colleagues three times a week where we analyze data and prepare articles for publication.  I attend the annual ACNP meeting and other conferences where I and my colleagues present the most recent findings from our laboratory.  I review articles for publication submitted to me by various scientific journals, including Science, Archives of General Psychiatry, and Drug and Alcohol Dependence.  I am also involved with the alcoholism constituency.  As a member of an organizing committee, under the aegis of the Christopher D. Smithers Foundation, we are planning to hold a national conference next year on a subject entitled “Consequences of Drinking by Youth”.

Noting that I continue to be still academically active, my wife asks, “Ernie, we still have your retirement income, that comes whether you work or not.  Why then do you still have to work so hard”?  I indicate to her that I still passionately enjoy mining new data and the excitement of discovery.  I like working with younger colleagues and find it stimulating to listen to their points of view in interpreting the meaning of new data.  I enjoy the new research that I have recently started on the genetics of creativity, diabetes, and post-traumatic stress disorder.  All of these activities have been exciting and challenging.  If these activities are abandoned I asked my wife, “What would we do the rest of our lives, just take boat cruises”?
EL: Are you happy about the way things have turned out in your professional life?  Would you have done it any differently?

EN: Life can only make sense looking backwards.  My parents impressed upon us that getting a good education as early as posssible in our lives was an important building block towards achieving professional success.  This early education was followed by a series of events, seemingly occurring by chance, that propelled my career forward.  This included meeting Professor Sakami in Paris and joining him in Cleveland, followed by conducting research with Professor Weisberger and getting into medical school, followed by further medical training at Stanford.  It was at Stanford that a clearer definition of my academic future emerged.  That included going into psychiatry, beginning alcoholism research and being chosen to take a lead role in the Federal alcoholism effort.  Coming to UCLA and assuming an endowed chair in alcoholism further reinforced my role in dealing with alcohol problems.

Looking forward, then, the events that transpired appeared to be disjointed and seemingly occurring by chance.  However, looking backwards, the events that followed one another appeared to have a degree of connectivity eventuating into a career that dealt with the problems of alcoholism.  Now, to answer your question “Are you happy how things turned out in your professional life?” the answer is yes.   To the question “Would you have done it differently?” the answer is no.

EL: Well, that’s your own progression.  What do you feel about the progression of the field as a whole since you have entered it?  Do you think the progress has been great and what were the major limiting factors?

EN: Since the establishment of the NIAAA in 1971, funds have become available to support research on alcoholism.  Today, approximately 90% of all alcoholism research in the US is funded by the NIAAA.  There are several types of studies which are supported by this organization.  However, because of time limitations, I will deal with only two of them.  The first type is to identify specific genes that associate with alcoholism.  The second type is to seek drugs for the treatment of this disorder.

With respect to this first type, various approaches have been utilized to identify genes in alcoholism.  These include association, linkage and genomewide studies.  Of these three, at this time, association studies have been the most productive.  About five genes, DRD2, DRD4, DAT, COMT and GABA have been found to associate with alcoholism.  Replication of these studies has been inconsistent, leading some to dismiss the positive association studies.  However, it is known that these genes have small effect sizes in the complex disorder of alcoholism.  Thus, to resolve the issue of whether an association is true or not would require large sample sizes.  Meta-analysis may provide the answer.  Unfortunately, with the exception of the DRD2, a limited number of studies area available to conduct such an analysis.  With respect to the DRD2, a large number of studies are available permitting a number of independent meta-analyses.  The results of these meta-analyses have consistently shown the DRD2 gene to be associated with alcoholism.

To sum, progression in finding genes in alcoholism has been slow and contentious.  However, with the new data and tools provided by the Human Genome Project, I am optimistic that soon we will definitely identify several genes in the complex disorder of alcoholism.

Regarding the second type of studies, essentially three medications are available in the treatment of alcoholism: disulfiram (Antabuse) and acomprosate (Campral) developed in Europe, and naltrexone (Revia) developed in the US.  Use of disulfiram has been steadily declining due to poor compliance.  This may be due, in part, to the fact that when alcohol is consumed, the increase in acetaldehyde levels produces physical discomfort.  Naltrexone, which is the current mainstay of treatment, blocks the pleasurable effect of alcohol on brain reward, opioid, circuits.  However, the use of this drug alone to treat alcoholics is not recommended because it induces unpleasant behavioral states even when alcohol is not consumed.  To diminish the high recidivism rate and achieve better compliance, it is recommended that the use of naltrexone treatment be accompanied by behavioral therapy.  Finally, the use of acomprosate, an anti-craving medication which works on glutaminergic circuits in the brain, has recently begun in the US.  However, no consensus has been reached about the efficacy of this drug in the treatment of alcoholism.

The sum progression in developing drug for treating alcoholics has not been noteworthy.  In fact, it pales in comparison to the availability of a large array of drugs in the treatment of other psychiatric disorders such as depression, schizophrenia, and anxiety.  Still, with the intense ongoing effort to find new medications, based on roots in neuroscience research, there is hope that soon more effective drugs will be found in the treatment of alcoholism.

EL: Were there specific areas where funding is particularly needed and are there new strategies that you think that could be useful for our funding agencies to adopt?

EN: When I was at Stanford in the 1960s, many of our psychiatry residents were chosen because they had a strong interest in research.  The Department of Psychiatry gave them an opportunity to conduct research in collaboration with senior faculty members.  After completing their residency training, a significant number of these residents chose careers in academia.  That situation has now changed.  Few of the psychiatry residents currently express interest in research and even fewer conduct research during their residency. After completing their residenty training, a majority of them go into private practice.

Given the need to recruit and maintain psychiatrists in academia, it is necessary that they be provided the financial resources to conduct research early in their careers.  One strategy is for department heads to submit competetive grants to the NIH or private foundations to allow funds for research training for psychiatrists after their residency training.  The research training will be done under the supervision of an experienced faculty researcher.  A more direct source for funding is to have chairmen of psychiatry departments dedicate some of the endowments they receive from private sources for the research training of their residents.

Another strategy is to provide funds for research to faculty members early in their careers.  In this respect, the NIH can play a major role.  However, some adjustments need to be made.  Currently, grants submitted by both beginning and established investigators are judged by the same Study Section.  This frequently results in the beginning investigators to lose out in the competition, with some taking flight into private practice.  I believe there should be separate study sections for these two types of investigators.  This may make it easier for beginning investigators to obtain funds in Study Sections of their own peers rather than when they are thrown in with more established.investigators.
EL: Have you written some seminal books about alcohol research and the genetics of addiction?

EN: I have with Dr. Edward Majchowicz co-edited two volumes of a book entitled Biochemistry and Pharmacology of Ethanol, and with Dr. Kenneth Blum as co-editor published the Handbook of Psychiatric Genetics.  Most of my published studies, however, are articles of original research that I have conducted with colleagues.  I have also authored a number of review articles in the area of genetics of alcoholism and other drug use disorders.

EL: What about the special honors recognizing the work that you have done?

EN: Early in my academic career, the NIMH selected me as a Research Career Development Awardee.  I was chosen a Fulbright and Guggenheim scholar to conduct research in Europe.  The International Committee for the Prevention of Alcoholism (ICPA) bestowed upon me their Personality Award on behalf of my efforts in preventing alcohol problems.  I was the recipient of the Sidney Cohen Award in Drug Abuse Medicine.  The UCLA Academic Senate and Chancellor honored me with the Inventors Award.  I was the recipient of the R. Brinkley Smithers Award for Excellence in the Genetic Studies of Alcoholism and Other Drug Dependencies.  I have received numerous awards and recognitions by various segments of the alcoholism constituency for my efforts as Director of the NIAAA.

EL: In terms of impact on the field, do you feel that you, yourself, had more influence as a basic researcher or as the director of an institute?

EN: As Director of the NIAAA, I believe my efforts had a greater impact on the field than as a basic researcher. Let me give you some examples.  As Director of the NIAAA, I had to appear before the US Congress to seek funds to support alcoholism researchers.  The NIAAA Director is the Federal spokesperson to bring to the public’s attention important developments in the field.  One such situation occurred when scientists found that when alcohol is consumed during pregnancy, irreparable harm is caused to the unborn baby.  That information was conveyed by me to the public through the print media and the airwaves.  That resulted in a Federal law requiring labels be placed on alcohol beverage containers warning about the problems associated with drinking during pregnancy and similar signs posted in drinking establishments.  The Director of the NIAAA is also mandated by the US Congress to establish Federal policy about minimizing the problems associated with drinking.  When I became NIAAA Director, per capita alcohol consumption and the problems associated with drinking had reached the highest level in our land.  To deal with this issue, I gathered some of the most prominent experts from the US and abroad and asked for their recommendation as to how to minimize these problems.  Their recommendation was to use the public health model.  That model included three vectors:  the host, increase treatment of the alcoholic; the agent, minimize the use of alcohol; the enviroment, reduce alcohol outlets, establish laws to increase drinking age of youth, and make penalties more severe for drinking drivers.  I presented this model for minimizing alcohol-related problems to alcohol constituency groups and they accepted it as a new national prevention policy.  The only group that objected was the alcohol liquor industry, especially to the vector that dealt with reducing alcohol use.

Now, as a basic researcher, the finding of the first gene, DRD2 that associated with alcoholism had, I believe, a significant impact both in the US and abroad.  It drew attention of researchers not only to replicate this finding but also to explore this gene’s involvement in other psychiatric and medical disorders and its phenotypic expression.  A search on the Internet reveals several thousands of articles have been published on the DRD2 since our findings in 1990.  Thus, while as a researcher the impact of our findings was primarily on researchers, the impact of our actions at the NIAAA was much larger as it impacted society as a whole.

EL: Do you see this kind of global approach to translational research going from basic research to the clinic and to the community is being extended as much in the area of alcohol research as it could be?

EN: Well, there is a lot of talk of that it is being extended, but, frankly, I don’t see much of that happening.  Since the NIAAA was established in the early 1970s, considerable information has been obtained as to how alcohol affects brain function and how brain function differs in genetic strains of rodents.  However, little of that knowledge has been translated from bench to bed.  Why that situation prevails is not clear.  Could it be that there are much fewer clinicians than basic scientists who are currently conducting alcoholism research, or that those clinicians who are available, choose “safe” areas of research?  What is needed is for basic scientists and clinicians to work together, with NIAAA placing a very high priority for translational research and earmarking specific funding for that purpose.

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

EN: I became a member in 1970, and am now a Life Fellow Emeritus.

EL: And, what do you see as the most important contribution of the ACNP to our field?

EN: ACNP is the premier organization for those of us who are trying to understand the brain-behavior connection.  This connection can be better gleaned when one attends ACNP’s annual meeting.  There, in plenary sessions and symposia, select experts present their research or review the findings of others in various disciplines including pharmacology, biochemistry, neurophysiology and genetics.  This has an important educational value to the attendees, as it updates them in recent developments in their own field of interest.  Another exciting aspect of attending the ACNP annual meetings are the poster sessions.  There, attendees have a chance to read about the most relevant developments in the field and engage in question/answer sessions with the presenters.  I know personally that these interactions have frequently led to research collaborations between presenter and attendee.

There are many diverse functions that the ACNP performs.  Here, I will mention only a few.  Lobbying Congress to dedicate more research funds for the NIAAA, NIDA and NIMH is one of them.  Another is setting ethical standards for researchers.  ACNP also provides funds for young investigators to attend its annual meeting.  The ACNP has developed the International Archives of Neuropsychopharmacology which gives the background and scientific accomplishments of some of its past and current members.  It also sponsors the American Journal of Neuropsychopharmacology.

EL: If you were talking to a young scientist that said I would like to go into understanding the genetics of alcohol and substance abuse, what would you give them for advice?  You know, what would be the areas that they would work hard into becoming successful? 

EN: I would ask them what kind of knowledge or experience they have in this field.  If they say little or none, then I would explain to them the fundamentals of genetics and how genetic techniques can be applied to understanding alcohol and other drug addiction.  In addition, they will be asked to read primers on genetics written by distinguished scientists such as James Watson.  They will be provided literature references on genetics/addictions studies.  They will then be invited to return for a two hour tutorial per week where not only the materials read will be discussed but they will be invited to visit our laboratory to observe the genetic techniques we employ.  If continued interest is shown, the young scientist will be asked to collaborate in one of several ongoing studies in our laboratory.

EL: So, of all of the papers that you have written and all of the experiments that you have done, what is the single most experiment that stands out in your mind as the most important to push yourself in the field forward, the one?

EN: If I were to single out one paper as the most important one that I and my colleagues have published, that would have to be the 1990 paper in JAMA.  That paper garnered great interest in the scientific community and in the general public, because it identified the first gene, DRD2, in alcoholism.  However, at the same time it created controversy, as some simply did not believe that alcoholism had genetic underpinnings and a few others could not replicate the finding.  Still, for us it created a treasure trove of activities.  It led to exploration of the DRD2 gene’s role in other addictive disorders, the phenotypic manifestations of the DRD2 in personality characteristics and cognitive functioning as well as the possible use of this gene in the prevention and treatment of alcoholism.

EL: What do you think the role of controversy has been in pushing the field forward?

EN: The controversy generated by publishing the association of the DRD2 gene with alcoholism has been good for the field.  It has drawn the attention of a large number of scientists, both in the US and abroad, to replicate this finding.  It has also attracted scientists in different disciplines who, with their unique approaches and techniques, have shed light on the underlying substrates that lead to this association.  For the broader field of society, knowing that alcoholism has a genetic component has helped people realize that this disorder is not an issue of moral weakness but, rather, it is a disease just like any other disease.

EL: What do you think the timeline is for the transition from where we are now to having someone come in and having a saliva sample predict what would be the appropriate treatment for them?

EN: I mentioned earlier that we published a study in 1995 where we treated alcoholics with a dopamine agonist, bromocriptine.  The best treatment outcome was observed in the “genetic” type of alcoholics, i.e., those who carried the DRD2 A1 allele, and no notable benefit was obtained in the “environmental” type of alcoholics, i.e., those who did not carry the DRD2 A1 allele.  Whereas that study has been frequently cited in the literature, I am not aware of any treatment center where the two alcoholic types are differentially treated.  To undertake such a study, and the time line can be now, the following procedure may be used.  At intake, a saliva specimen is taken from the patient and sent to the clinical laboratory where the DNA is isolated and the DRD2 alleltypes determined.  Following this determination, the patients are placed in one of two treatment groups, an “environmental” or a “genetic” group.  The “environmental” group, which usually develops the less severe form of alcoholism, will receive the current treatments which among others include individual psychotherapy, family/group counseling, or behavioral modification.  The “genetic” group, which usually has the most severe form of alcoholism, will also be given the therapy that the “environmental” group receives but, in addition, they will be treated with bromocriptine or another D2 dopamine receptor agonist.  Following the termination of their treatment in the hospital, which usually takes about a month, treatment will be continued on an outpatient basis.  It is anticipated that the treatment of the “environmental” type will be discontinued, as they show improvement with time; however; in the case of the “genetic” type alcoholics, to sustain improvement they will have to be treated with a D2 dopamine agonist for the rest of their lives.

EL: And, of course, you are probably speaking, not only of alcoholism, but of neuropsychiatric disorders, in general, is that right?

EN: Yes, because I believe that most if not all neuropsychiatric disorders have a genetic basis.  For example, in schizophrenia several genes have been implicated in this complex disorder.  The DRD2 gene is one of them, where the A2 (major allele) compared to the the A1 (minor allele) has a higher density of brain D2 dopamine receptors, and is found to associate with schizophrenia.  Autopsy studies have also shown a higher density of D2 dopamine receptors in brains of schizophrenic subjects compared to controls.  It has been hypothesized that when these receptors are stimulated by internal or external cues, psychiatric symptoms ensue.  To quell these symptoms, D2 dopamine antagonists have been and are still used.  Unfortunately, hyperprolactinemia, a frequent side effect of these medications, results in a variety of negative symptoms, including depression, sexual dysfunction, amenorrhea, breast cancer, and osteoporosis.  The question we raised was can we predict which of the schizophrenic patients develop these adverse events.  In a study published in the British Journal of Psychiatry in August, 2004, we studied the efffect of DRD2 polymorphism on prolactin response to a variety of antipsychotic medications in schizophrenic patients.  We found that patients with the DRD2 A1 allele treated with antipsychotic medications had higher prolactin levels than patients without this allele, and a higher percentage of patients with the DRD2 A1 allele compared with patients without this allele had hyperprolactinamia.  It is suggested that the A1 allele of the DRD2 may be a useful clinical marker for the identification of those prones for developing hyperprolactinamia and associated adverse effects.

EL: Well, this has been a very beautiful story, the development of the field of pharmacogenetics as applied to alcoholism and neuropsychopharmacology, in general.  Is there anything that I have forgotten to ask that would be an important message that we need to leave for ACNP and anybody watching?

EN:  No, you have raised good questions and I have tried to answer them.  I have little further information to add.

EL: Well, thank you very much.

EN: Thank you Edythe.

( Ernest P. Noble was born in Baghdad, Iraq in 1929.





