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HUDA AKIL

Interviewed by James H. Meador-Woodruff

Boca Raton, Florida, December 11, 2007

JM: I’m Jim Meador-Woodruff, Professor and Chairman of the Department of Psychiatry at the University of Alabama in Birmingham and it’s my pleasure to be interviewing Dr. Huda Akil,(  t Professor and Co-Director of the Molecular and Behavioral Neuroscience Institute at the University of Michigan, and my former mentor.  Thank you for doing this.  We’ll start with your early educational experiences, if you would.

HA: I grew up in Damascus, Syria in a family that believed in education, even for women, in a place where education was not valued for women. I went to a French Catholic school from pre-school through high school, even though I’m neither French nor Catholic and received a really good education. One of the turning moments of my life was the day I went to the library and one of the French nuns handed me a book about Marie Curie. I did not know anything about her until I read about this young Polish girl who grew up far away from the centers of knowledge but became a great physicist, a Nobel Prize winner.  I became extremely excited reading her story and it made me realize it was possible for a woman to be a scientist, even is she was not from Great Britain, France or the United States, where I thought most science was concentrated.  So, that was a turning point in my life. It led me to decide to take a Bachelor of Science, even if everyone else in my class took a Bachelor of Arts. I had a terrific Polish nun who taught me Math and Science.  That was the beginning of my dream to become a scientist.

JM: Where did you go to college?

HA: I went to the American University of Beirut, which was an interesting mismatch, because I had learned English from an Irish nun. So my English was spotty and the American University of Beirut is a standard American University. I entered as a sophomore, skipping my freshman year which made it all the harder. But my French education was solid enough so I could manage the studies. I went to University on a Rockefeller scholarship that required that I get straight A’s to maintain it.  So, I had to work really hard. My father is a psychologist, and I got interested in Psychology, in the psychology of language.   I thought it was the highest function of the mind so that’s what I wanted to understand.  I got interested in finding out how people think in different languages and my first research project was studying whether one functioned differently in Arabic and English.   

JM: Did you have a mentor for that study?

HA:  He was a British professor at the University of Iowa before he migrated to the American University of Beirut. He and another American professor encouraged me to pursue further education in the United States and suggested I apply to the University of Iowa. So, I spent my first year in the United States there..

JM: What did you do?

HA: Before transferring from the American University of Beirut to Iowa, I took a course in physiological psychology and, after reading the work of Jim Lutz, I became fascinated by the idea one could elicit pleasurable behavior by electrically stimulating certain sites in the brain. So, I started to think whether I should shift into a more experimental area. Then, in Iowa, I took a course with John Harvey about the basics of neuroscience and pharmacology, and I thought it was amazing.  So, I did a rotation in the electrophysiological lab involved in research on learning. I worked with Steve Fox who was trying to condition evoked responses to see how  behavior changes in the course of conditioning rather than the other way around.  But there was a lot of political tension in Iowa between Steve Fox and the behaviorists. In the meantime I was accepted at UCLA, but without financial support. Steve Fox called his friend and former student, John Liebeskind, who was studying pain there, told him I was a great student who would fit into his program, and could he find funding for me. So I got a teaching assistantship at UCLA! 

JM: Tell us about UCLA  

HA: In 1970 I joined John Liebeskind, who was a young assistant professor interested in the neurobiology of pain. He focused on the neural circuitry of phantom pain that was not totally physical but had a psychological aspect.  He wanted to know whether there were parts of the brain we could electrically stimulate to elicit the pain experience. We implanted electrodes in areas of the central gray matter in the cortex reported to be associated with an escape response   to see whether electrical stimulation would potentiate pain experience. Instead it became apparent electrical stimulation diminished rather than enhanced pain experience. That had never been reported before. The observation was made by Tom Wolfly, while wrapping up his PhD thesis. He left, but David Meyer and I, two graduate students, decided to follow up his observation. In our first experiments we put a rod in a bucket of ice to make sure it was so cold it would be uncomfortable. Then, after we stuck the rod in the brain of the rat, we turned on the electrical current. While the electrical  current was on, the rats were sitting and eating their Purina chow, but when the current was switched off they jumped and moved away.  We described what we saw as “stimulation produced analgesia.” It became the topic of my PhD dissertation.  By that time I had met Stan Watson, who was to become my husband.  Stan had a good friend in Los Angeles, who had been a student of the same Jim Lutz who influenced me in moving into biological-experimental research. This friend had a party for Jim at his house and invited me to dinner with Jim and Nick Lutz.   It was just the four of us.  Before I went, John Liebeskind, who was also a student of Lutz, told me I should tell Lutz what we were doing. So when Jim Lutz asked me and I told him what I was doing he told me it was bunk.  He said, you’re jamming up the pain signal; that’s why there’s no pain, it doesn’t mean anything. I went home somewhat disheartened but determined to prove him wrong. I spoke to Liebeskind and told him there had to be a way to show this was an active and not a passive process. John, who used to call me  sweetheart, said, “Okay, sweetheart, you go figure out how to do that.” It happened that David Meyer was comparing stimulation produced analgesia in terms of potency to morphine and found it was as potent as morphine. After I learned about David’s findings I had an opportunity to attend a meeting where they talked a lot about morphine and addiction, and where I met Eddy Way, a very well known pharmacologist, who was the head of the department of pharmacology at UCSF.  I told him about our findings and also that I found nalorphine, a morphine antagonist, sometimes did and sometimes did not block the morphine-like effect of electrical brain stimulation. He said, “Nalorphine is a dirty drug; it can be an agonist or an antagonist, use naloxone which is a much cleaner antagonist and does nothing on its own; if it works for you it will be amazing.”  So, I went home, ran a naloxone dose response study and within two evenings had a significant blockade of the morphine-like response produced by electrical stimulation. It was our first indication there was something biochemical or pharmacological and not just “jamming up the works”.  It was also one of the very first findings which suggested that naloxone was doing something on its own, that there might be something for naloxone to block in the brain.

JM: After that, you went to Stanford?

HA: Not quite yet, because it was interesting what happened after that. When it became apparent there was something for naloxone to block, David Meyer showed if you make animals tolerant to morphine you cause cross tolerance to brain stimulation. Then I showed there were a slew of monoaminergic mechanisms necessary for stimulation analgesia to work, along with opiate like mechanisms. Meyer and I wrote an article saying there must be a natural system for pain inhibition we were activating electrically which morphine activates pharmacologically; that’s what analgesia was about in those pathways. So, at the transition between finishing graduate school and going to Stanford for a post doc, I attended an International Pharmacology Meeting in San Francisco in 1972 where I presented this work in a ten minute presentation. People were very suspicious of the findings.  They doubted naloxone would do anything. But, then a man in the front row said that my naloxone findings provided evidence for the first time there is a natural system for analgesia in the brain. He also asked if we ere looking for the chemicals involved. I said I had no idea how one would go about finding chemicals for anything. That man turned out to be Hans Kosterlitz, who had been convinced, on the basis of pharmacological evidence, there was a morphine like substance in the brain. So he was pleased we could  turn on the system by electrical stimulation, and then block it with naloxone.  He and John Hughes were searching at the time for a morphine-like substance in the brain. It was this intersection of behavioral, pharmacological and biochemical work that led to the endorphins.

JM: Tell us about your post doc research. 

HA: My post doc had to be coordinated with Stan’s residency but finally we ended at Stanford in Jack Barchas’s lab.  Prior to that we spent some time in Boston where Stan was finishing up medical school and I was writing proposals to fund myself. While in Boston, in May 1972, I attended a neuroscience meeting on pain organized by Steve Matiasy and Sol Snyder. It was at this meeting I heard for the first time the word peptide, and about the existence of two peptides  called enkephalins. The meeting was immediately before the June date when Stan was to start his residency and I was to start my post doc in Jack Barchas’ lab.  When I walked into Jack’s office I told him it was now known there are morphine-like chemicals in the brain and there was a race to isolating them with Hughes, Kosterlitz, Snyder,Terenius and Simon involved. I said, “I know this is not what I told you I wanted to do, but now I do.” Jack said, "Terrific! You should do it.”  Then I said, “I don’t know what to do.” And he replied, “That’s your problem; figure it out.” He was the second person to tell me, “Go and figure it out.”  So, I decided I had to figure out how to set up receptor binding assays. This was 1973, after Pert and Snyder published on opiate binding assays. I knew Snyder’s group was using these to find and characterize the endogenous ligands and felt somebody would figure out what they were. What I wanted was to go back to the electrical stimulation studies and behavioral paradigms and show what  it took to turn the system on. The two models we thought to use were the electrical stimulation model we initially worked on, and another model to do with stress, after a student in Jack’s lab noted that highly stressed animals became analgesic. It makes sense that if you’re in a dangerous situation you need to block pain so you can survive. To make a long story short we established the model of stress-induced analgesia. While getting the two models working I found others had also thought of stress induced analgesia but the paradigms were different from one laboratory to another. Ours was naloxone responsive, whereas David Meyer’s in Virginia was not. John Liebeskind, as a good mentor, figured out we were both right. We also had something unique; I didn’t tell you while my husband was still in medical school, I spent a year at Tulane. 

JW: What did you do there? 

HA: I worked with a neurosurgeon, Don Richardson, on deep electric brain stimulation in humans. That was in 1972.  Richardson was a wild and crazy guy, but a wonderful man. He told me: “ if it works in rats, it should work in humans and these people are in a lot of pain.” Don  would collect cerebral spinal fluid and so, by the time I got to Jack Barchas’ lab, we had two animal models and a human model as well as cerebrospinal fluid to look at whether endogenous opiates were altered. At the same time, we were listening to developments in the endorphin field; to all the controversies about whether there were one, two or more chemicals, whether some things were real and others not, whether these are pituitary hormones or neurotransmitters, how many receptors there are, and so on. It was an incredibly rich period of discoveries; tensions and drama. That whole melodrama played out between 1973 and 1976 or 1977.  It was an extremely busy time and we raised antibodies.  Stan was very interested in the anatomy, to get a sense of where these systems are, how they are laid out in the brain and pituitary, and how they modulate pain.

JM:  Was there anything else at Stanford before the Michigan years?

HA:  One interesting thing I have not talked about at Stanford related to the ACNP. We are talking about what happened almost thirty years ago. At the time we already had quite a few findings about endorphins; we had antibodies to beta-endorphin, beta-lipotrophin and  enkephalin while Stan had started to use immuno histochemistry to map them.  We had shown by lesions of the pro-opiomelanocortin system in the brain that we could abrogate a lot of the stimulation produced analgesia. Also, I was pregnant with my son Brandon.  Stan was supposed to come to the ACNP as a young investigator and present all that data while I was supposed to have had the baby. But the baby was two weeks overdue and didn’t arrive until December 21st. so Stan could not attend the meeting. In a fit of youthful naivety we decided Floyd Bloom was going to talk about the same topic so we asked him to present our data. We sent a set of slides to Floyd and Floyd liked them enough to present them over his own showing the anatomy of the endorphin system. While I was in the hospital delivering, all kinds of people sent notes and letters telling us how great and exciting our findings were. It was the first time, through the ACNP, I felt we were making important contributions. That was exciting! 

JM:  It sounds that way.

HA:  On to Michigan. Two of us finding positions was an interesting adventure in its own right.  We were very lucky that at the University of Michigan the Mental Health Research Institute was searching for both a basic scientist and a biological psychiatrist. It happened we fit that bill.  I think Stan’s competition was one person, Joe Coyle, who decided to go to Hopkins.  I had maybe a hundred  people to compete with, so I thought I would  ruin the whole thing, but luckily they hired both of us. We continued our interests in the endorphin field but each wanted to have a separate laboratory until we would get tenure. But we collaborated very closely. In the center of our interest was the observation that beta endorphin was encoded together with ACTH in a common precursor with pro-opiomelanocortin. This appeared to be true in the pituitary through the work of Roberts as well as Herbert and Mann.  It was also evident in the mapping studies in our, and Floyd Bloom’s lab.  The idea of one precursor encoding two and maybe more active substances was fascinating and I started to give talks about how cells don’t speak in words, but in sentences; that neural transmission is complicated by post translational processing. Our interest in stress and in humans made it natural for us to interact with Barney Carroll, who was at Michigan at the time. He was very interested in depression and the role of the limbic-hypothalamic-pituitary-adrenal axis. We were studying the pituitary gland because it contained pro-opiomelanocortin; it was a very convenient model system for activating and the changes which resulted were easier to follow than changes in the brain. 

JM: What did you do after that?   Many papers were published on peptides and depression.

HA:  The fine points of signaling in the peptidergic system have got a bit lost. Soon after we moved to Michigan Stan and I started to go to various courses and meetings about molecular biology and started to learn about regulation at the level of DNA and RNA translation and transcription. I was completely ignorant, coming from a background in psychology, so I had to learn it from scratch but it was great fun. Stan hooked up with Jimmy Roberts at Columbia and they began to est. ablish in situ hybridization as a methodology for neuroscience and published the first paper on in Nature. Then, we did a lot of mapping of critical neurotransmitter systems, opiate receptors and ligands after they were cloned. So we had pharmacological, behavioral and electrophysiological tools, and, in addition, we now had biochemical and molecular tools. 

JM: What do you think you will be remembered for?

HA: I have not focused on any one thing specifically; so it might be hard to remember me for anything. I liked the freedom of doing everything from working on opiate receptors, structure function analyses, behavioral studies, the neurobiology of severe psychiatric disorders, post mortem brains and molecular genetic research. It has always been about trying to understand the circuits of emotions. I have always been interested in how the process of responding to the world changes the brain and how, in turn, the brain changes an animals environment and perceptions of the world.  I love all of it. I can draw a picture of this system, talk about where the gaps are, how far we’ve come but how far we still have to go.

JM: Let me ask a non science question. You’ve been very good about naming the mentors you’ve had throughout your career. But you and Stan have had hundreds of trainees.

HA: I wish I had time to talk about all the work done by them..

JM: Can you talk in more general terms about how mentorship worked in your life and how you in turn have been a mentor?

HA: There is no formula for it.  It is a relationship, and like all relationships, it has certain ingredients;. You have to respect each other; to care about the same thing and have to share some common interest.  You have to fine tune the relationship so you don’t deal with everybody the same way. You don’t deal with all your friends the same way so you don’t deal with all your mentees or mentors the same way.  Everybody has something unique to offer and needs they want from you, so you try to be in tune with that.  It is not, by any stretch of the imagination a chore, and if it is a chore, something is wrong. I don’t feel anybody owes me anything or I deserve gratitude although, funnily enough, I do feel a huge gratitude towards my own mentors, who gave me huge opportunities and, by giving me freedom and room to move, they allowed me to challenge myself and figure out what I wanted to do. I want to pass that spirit on; I want my students to feel they can be free to disagree, to engage in discussion so they will gain self confidence and an individual style with which they can inspire the next generation.   

JM: Do you think your mentees have the same feelings towards you as you have towards your former mentors?

HA: I hope some do; others may hate my guts.  I have no idea.  If I look back on life there are a few things that make me happy.  One is my family; the other is my students and mentees and the third is my publications.  These are all my children.  And like children, sometimes there are mixed feelings, but most of the time you hope the underlying feeling is very positive.

JM: You’ve alluded a couple of times to Stan when we talked about you. Is there anything else you’d like to say about how it works to have your husband in the lab next door and as an integral part of your career.

HA:  Definitely he is. During the day, we don’t interact much. We have different styles of work and styles of thinking; although we share tastes and values we bring different strengths to the relationship and that has been very interesting. For example we take rejection very differently. I am one of those women who take rejection personally. If you are a driven, purposeful person who tries to do her best and somebody sends a paper or a grant back you may ask yourself how did I screw up, what did I miss, why did I fail; you may take it hard.  I have become stronger over time, in part because you can’t survive in this field without developing Teflon but also by interacting with Stan, who would say he was rejected because “they didn’t get it”.  It’s good to have the perspective you are right and it’s the other people who don’t get it. But then, between ourselves, we come to the conclusion maybe they didn’t get it because we need to do a better job of communicating. So, for me, it has been interesting and rewarding being married to another scientist. And I am eternally grateful Stan has been totally non competitive about anything we have done and vice versa. We’ve always wanted the other to go as far and succeed as much as possible with their own strengths. 

JM: You talked about the ACNP meeting thirty years ago when you were pregnant.  You were one of very few women neuroscientists at the beginning. What’s it been like watching more women join and what’s it been like having kids. You have two very successful children and a very productive career.

HA: Those are two separate questions. I never worried much about women’s minority issues; I have a funny accent and people don’t take me seriously in any case!   There could have been lots of things I worried about but I didn’t, in part because I came from a country where women are treated differently than in the American system; the original battle was won by the women before I showed up.  But over the years, I’ve noticed women do struggle with their role, their position, how to balance things, and they do need advice. I didn’t know any other women scientists when I was young with children, so I did the best I could. Maybe I would like to see my daughter do it differently.  I stayed working all through and never entertained another option; it was probably good for my career, but it was also stressful.  I’m lucky because my kids are strong, happy and smart and seem to have done okay, so I don’t think I did any serious damage. But I can see how a child who’s more vulnerable or emotionally demanding, or has a mate who is not as supportive, might have to modify their career path. I’ve talked to enough colleagues to know there is no simple answer to this question, but the best parent is a happy parent, and whatever it takes to ensure that, is best for the children.

JM: You’ve had leadership roles in many organizations, including the ACNP.  Can you talk about those organizations, how you see them and your role?

HA: I don’t know how I got involved; I’m interested in lots of things. As a basic scientist, I try to understand and bridge the issues both basic scientists and clinicians deal with. The ACNP is an amazing organization, because it sits at the interface between basic neurobiology and psychiatry at a time the two should be coming together. They have come closer but are not sufficiently integrated and I think ACNP has a unique role to play in that transformation.  There is a lot of soul searching that we should have more neurosurgeons or neuropathologists. I would be happy to see them involved, but it is okay as it is?  It’s already a big task to combine the science of the brain and the science of mind and how it goes wrong in psychiatric disorders. It’s great to have a society that tries to bring them together. I hope we will get to the point of integrating what we still hear in parallel sessions; one on glutamate, another on serotonin, a third on genetics and so forth.

JM: Where do you think this field is going in the next ten years?

HA: I don’t know..

JM:  Where would you like to see it go?

HA:  I would like to see it address the emergent properties of neural circuits. That is the big elephant in the room we have avoided.  We describe on the surface what behavior looks like.  We categorize it. We added some science to it.  But neural imaging is still rather descriptive. On the other hand, we’ve moved ahead in molecular biology, cell biology and neural chemistry; even cellular physiology is doing very well. But, there is this big gap about neural circuitry, the functioning unit of behavior. Being bipolar is not because one cell is not working, or a homogenous group of cells is not working, or even that a gene is not working.   It’s really that a circuit is mistuned. How do you understand the tuning of a circuit; not only in terms how it produces a mood, but how it stabilizes or destabilizes it?  These circuits have a dynamic, time based dimension, we have not begun to understand. To me that is the great challenge. To decipher whether what we see is related to a mood disorder, cognition or memory. It need to link  what we know to clinical phenotypes. 

JM: What would you consider your most important accomplishment?

HA: I don’t know, that’s a tough question. I would say not being afraid to follow the questions where they lead me. I am very interested in individual differences between brains and the idea the whole emotional circuitry could be dramatically modified by how it’s wired and how it biases responses to the environment, the interpretation of events, the kinds of psychiatric disorders you have and what drugs you respond to. Understanding the neurobiology of temperament and how it modifies interactions with the world and the fine tuning of that interface between the inside and outside. That is the challenge we need to face. 

JM:  By any stretch of imagination, you’ve had a brilliant career so far. And you still have many decades to go.  Is there anything you would have done differently?

HA:  I should have been more focused and systematic about what I was doing. Some people, you read in autobiographies, put all their strength brhind one purpose. I haven’t done it that way.  There are certain themes I recognize as me and others I recognize as not me. When I was young I could have asked “what is the best most important question I have the opportunity to ask, and what can I bring to the equation in answering it,” but I never did that and maybe it was stupid.   Maybe I have a little attention deficit disorder side to me and I couldn’t stick it out. But, I do reflect sometimes on the fact I was too broad ranging and maybe I should have found ways to focus myself more.  I don’t regret it, because it’s been a lot of fun.  I’ve learned a huge amount in the process and what I learned has ranged from behavior to genetics and everything in between.  Maybe if you make contributions along the way and have fun, you can’t complain.  

JM:   When you reconstruct your story it sounds really linear to me.

HA: Is that right?

JM: It was a great story

HA: It was; you can trust me on that.

JM: Do you ever think about going back to the topic of your masters’ degree and doing psycholinguistics?

HA: What I have become very interested in, is not linguistics so much, but  how you can influence attitudes, and how attitudes are altered as a function of culture and language. That was very clear in the study I did. I used something called the authoritarian personality scale, which was developed in World War II. It has split half reliability so you could take half of it and measure pretty much what the other half does. I took half of it in English and half of it in Arabic, counterbalanced the halves, and had a bunch of bilingual Arabic and English college students at the American University of Beirut respond to the questionnaire. What I found was that every single person was significantly more authoritarian in Arabic than in English. It was the most significant difference I ever encountered.  I wish I had the data.  

JM: It would be timely.

HA: It would. I’m interested whether people think differently when functioning in a different language. Another interesting question is what modulates social and emotional belief systems, and how neuroscientists, can understand that. What’s going on in the world is a clash of beliefs and everybody wants to behave as if beliefs are cognitions. But beliefs are emotions or in the twilight zone between cognition and emotion where they serve certain functions.  They are so very important.  That’s why we protect them at all costs, and it takes a lot to change them. 

JM:  Is there anything that I didn’t ask or you’d like to talk about?

HA: No, you are a great interviewer and one of my prize students.  

JM:  Thanks. You are the easiest interviewee in the world!  

HA: Thank you. It was fun.

JM: That was. 

( Huda Akil was born in Damascus, Syria in 1945.





