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VICTORIA ARANGO

Interviewed by Andrea Tone

San Juan, Puerto Rico, December 13, 2004

AT: My name is Dr. Andrea Tone. I’m here, Monday, December 13th, for the 2004 ACNP Annual Meeting in Puerto Rico and it is my pleasure to have with me Dr. Victoria Arango,( who will be discussing her contributions to psychopharmacology and psychiatry.  Thank you.

VA: You’re welcome.

AT: Why don’t you start by telling us how you got interested in medicine?  

VA: I always thought I wanted to be a medical doctor when I was growing up in Colombia, South America. I went to the College of New Rochelle in New York and had the good fortune to do one year of research during my senior year.  It was then I realized that I wanted to do research in basic science.  From then on I abandoned my quest for medical school, although I had fulfilled all the requirements, and I applied to graduate school. I entered a program at Downstate Medical Center in New York and got my PhD in neuroscience and neuroanatomy.  I got involved in psychiatry when I answered an ad for a postdoctoral fellowship, for which Dr. John Mann, a psychiatrist, and Dr. Don Reis, a clinician-basic scientist had joined forces. Dr. Mann had discovered that people who committed suicide had elevated numbers of receptors for serotonin, compared to normal controls. He was interested in finding someone who could handle the brain and follow through with those studies.

AT: Was that you, and what did it require?

 VA: In those days, and we’re talking about 1980 to 1985, the brain collections he had access to were either very small pieces of brain or whole brains that were frozen in their entirety. I couldn’t study them without thawing them, which altered the biochemistry. We had to first figure out a way to collect brains that allowed me to identify specific anatomical regions in order to examine their cellular composition. Once that was accomplished, we started a twenty year fruitful collaboration with Dr. John Mann, a psychiatrist and Dr. Mark Underwood, my husband, a neurophysiologist. I feel very proud to have had an impact on the way postmortem research is conducted so that we can look at things that psychiatrists were not able to examine twenty years ago.  

AT: What has changed since you began this work in the mid 1980s and what kinds of projects have you been involved with?

VA: During the entire twenty years I have been involved with this research, the main interest of our group has been to study people who die by suicide and to examine mental illnesses like depression and alcoholism that lead to suicide. We have made some interesting findings not only in the prefrontal cortex and higher cognitive areas but also in the primitive parts of the brain, such as the brainstem, which contains the cells that synthesize many of the traditional neurotransmitters. Scientific progress is slow but we have made discoveries about suicide, in addition to implementing methodological improvements in postmortem work including better methods of tissue collection. 

AT: What would you say the important finding today has been regarding suicide?

VA: We know that suicide is a very complex behavior and has genetic components.  Suicide runs in families. It also has environmental components in that stressors in life contribute to it. And the majority, over ninety percent, of people who commit suicide have an Axis I psychiatric diagnosis.  The most salient reason for committing suicide is the presence of a psychiatric diagnosis but all these factors have to come together including biochemical predisposition, family history, genetic susceptibility and environmental stressors. People react differently to stressors; suicide in a kid could be triggered because they got stood up for the prom, or were afraid to bring their report card home. In an adult the triggers will be different. 

AT: And you were able to see some of that in the brain?

VA: That’s the clinical part of it.  One of the most important things we’ve found is that when people commit suicide there are alterations in part of the brain that is right above the eye, called the orbital prefrontal cortex. It’s the part of the brain involved in behavioral inhibition. When this area and its chemistry are intact, a person is able to control inappropriate behaviors, for example, not swearing in public or controlling the urge to insult somebody. Behavioral inhibition, some form of control, is necessary to live harmoniously in society but also includes being able to control the self-destructive behaviors like suicide. All the receptor and cell alterations we have found are in the orbital cortex and not in other parts of the brain. That is a major finding we have been able to replicate and we have studied over two hundred postmortem cases. The clinical finding from previous studies was less serotonin in the brain in suicide.  And that’s consistent with what we found in the cortex.  The cortex has less serotonin.  Remember, the cortex is the recipient of the neurotransmitters which are made in the brainstem in the back of the brain at the top of the spinal cord. We hypothesized that because there is less serotonin in the cortex there must be fewer neurons that make serotonin in the brainstem. But those who suicide don’t have fewer of those neurons, they have more. So we started to look at a number of other markers for serotonin, like messenger RNA and enzymes that make serotonin. Again we found that people who died by suicide had more of these markers, not less. It’s as if the body, which is a wonderful homeostatic machine, is trying to compensate for the presence of less serotonin in the cortex. But not enough, because we still find a deficit in the cortex. The next question, in the years ahead, is to find the “station” in between both regions that is receiving more serotonin from the overactive neurons in the brainstem, but somehow preventing the serotonin from reaching the cortex.

AT: Let me, ask a question from what little I know about suicide.  There seem to be characteristics associated with the type of suicide.  Men are more likely to commit suicide with a gun.  Some people, perhaps, are more likely to jump from tall buildings.  Does this influence your findings?  You’re not, I assume, able to examine a brain that’s been blown to pieces or splattered on a sidewalk. Does that mean that there’s a set of people who are excluded from the findings?

VA: Actually, the main group that is excluded from the studies is not what the field refers to as “violent” suicides, but the people who take pills, who have the most intact brains. Because we are studying chemistry, it would be difficult to interpret whether our findings were the reason for suicide or the result of taking the drugs. So we exclude anyone who dies by overdose.  We also exclude individuals who are on psychiatric medication. The brains we study have to be free of legal and illegal drugs. Regarding your other comment there has to be an intact brain in order to study it.

AT: How does the brain end up in your lab?  What are the different procedures in place to facilitate scientific research?

VA: Presently, we’re not collecting brains in the city where we work, but from Europe.  In the past we would get a fax from the medical examiner early in the morning, with a list of people, the cause of death and the name of their next-of-kin. We would contact the relatives, obtain preliminary verbal permission and then mail them a detailed package including consent forms to study the tissue of their loved one as well as an agreement to an interview regarding the deceased at a later time.  The interview was very important because having a brain without knowing anything about the person would be meaningless. 

AT: What proportion of relatives said yes? 

VA: I don’t know the exact numbers. If the cause was suicide, they were more likely to say yes than if it was an accidental death, or the person was not psychiatrically ill. We need those accidents and non-psychiatric individuals for control purposes and comparison with the suicides. It also depends on the ethnic background. I’m South American, and in my country, the stigma associated with suicide is much greater than in the United States, which is pretty great.  And some stigma comes for religious reasons. Colombia is a Catholic country and suicides are not allowed to be buried in holy ground so even physicians go to great lengths to hide it, often omitting it from the death certificate. Also, some people do not want autopsies done.  So, brain donation depends in part on your cultural heritage. One of the things we can do is to try to educate people about the importance and the need for donating brains to research, because it is the direct study of the brain that affords us the opportunity to see what is wrong in suicide using today’s technology.  In our research group we use Positron Emission Tomography (PET), for in vivo brain imaging to compare our postmortem findings with people who are depressed or have attempted suicide in an effort to be able to predict which individuals are at risk for suicide. At present it is very difficult clinically to determine which depressed patients are likely to kill themselves.  

AT: You were saying that people may be comfortable giving up their heart, but the brain is an almost sacred realm, the protected organ.  Why is that?

VA: I’m not sure, because if people knew how an autopsy is conducted, I don’t think that they would have the same feeling for the brain. They want to bury their loved one intact, but the brain doesn’t go back into the skull after an autopsy.

AT: I didn’t know that.

VA: A lot of people don’t know that.  The brain doesn’t go back into the skull, because if there is an open casket for viewing it is just going to leak.  If people understood that they might be more willing to support the research. 

AT: Why are you forced to use European brains; what is the history behind that?

VA: Can I say no? I don’t think that should go on the record.

AT: Will you take us through what a typical day is like for you?  More so than with others I’ve interviewed, people viewing this tape may not really understand what you do on a daily basis. 

VA: OK. There are many people who work in my lab.

AT: Is that Columbia in New York?

VA: Columbia University.  We start in the morning by sectioning a brain.  I have an assistant who has been with me for ten years; I taught her how to section brains and she’s absolutely wonderful at it. Following my instructions from the previous day she goes to one of the twenty-seven ultra cold freezers where we store the tissue, selects the brain tissue and brings it to me on ice. We study a diseased and a normal brain, so we can compare them.  And we do not take little pieces. We place a section of an etire hemisphere on a, three and a half by five inch glass slide. The machine we use to sections brains is called a Cryostat. It is two meters by one meter, and it consists of a freezer that has a slicer (microtome) inside, like a very thin meat slicer that is able to cut ultra thin sections only twenty microns thick; there are a thousand microns in one millimeter. I oversee this process and deal with any problems my assistant encounters. Another person conducts experiments on the large sections and someone else develops the X-Ray film, which is the ultimate product. This has images of the receptors which we quantify with a computer on our image analysis system. Then we have a statistical expert that guides us through how to look at all the multiple data points we get from these big sections. So that is what happens on a day when there is not a new brain coming into the lab.  When a brain does come in now it arrives frozen in 1.5 cm thick slabs. It used to be a very different experience before when we had to be there to collect the brain and dissect it.

AT: How many days or weeks, even, would it take to finish work on a particular brain?

VA: That’s an interesting point. We first remove the brainstem and the cerebellum and then cut the rest of the brain into the two hemispheres. The left hemisphere is used for neuropathological examination and we cut the right hemisphere into about ten pieces or blocks. In twenty years we have studied three of those sections from around two hundred brains, but we have never studied one brain from front to back. Only for teaching purposes have we shown pictures from front to back, but we did not get receptor numbers from the sections. It’s such an incredible amount of work I do not see myself finishing a brain in my lifetime. 

AT: How long do you keep them?

VA: I have brains that are as old as when I started.

AT: I wonder if people would be more receptive to the idea of donating a deceased person’s brain if they knew that, that person lives on through scientific research.  

VA: That’s right. One of our biggest problems is if one of the freezers fails. We carry beepers and cell phones just so key people can be reached if one does fail.  The integrity of the brain tissue is crucial. And the tissue is priceless.  I don’t even know how much the study of a single brain costs, but you have a whole clinical team interviewing the family and multiple informants, taking information not only about the illness the person had but also reporting illnesses in the family, what we refer to as family history. We obtain very detailed information gathered by trained interviewers, including information about childhood, parents and what medications the person was on.  There’s a consensus conference to reach a diagnosis between a psychiatrist and a group of psychologists who use structured interviews with good inter-rater reliability. There is also an incredible effort involved by personnel in order to keep an updated inventory of tissue in the freezers. An individual brain doesn’t take up much room but once it is sectioned the slides are placed in the equivalent of shoe boxes which take up much more space.

AT: Do you think there’s increasing public interest in this kind of work?  I’m thinking about the success of Patricia Cornwall’s novels and television programs like CSI that generate enthusiasm for forensic technology.  Is there a way of using or capitalizing on that interest to promote your scientific research?

VA: Just educating people about the need for brains to be donated and other individuals, like medical examiners, who need to participate in these projects, would be absolutely wonderful.

AT: Is there a documentary interest in what you do?

VA: There have been a couple of documentaries done in my lab.  One of them was to aid the American Foundation for Suicide Prevention.  They made a film about what is done in laboratories and there have been a couple of others.  The local cable company in my town also, interviewed me with my husband.

AT: How many people are there in the United States who do what you do for a living?

VA: There may be a dozen.

AT: Why aren’t there more?

VA: It’s very slow painstaking work. You cannot really do experiments, per se.  You look at static things, at the state of the brain when a person died. You cannot manipulate the system. When you take a live animal and identify a specific gene for something you can measure that behavior or answer certain scientific questions.  Well, it’s not easy to answer questions doing postmortem work.  There is very important, but limited, knowledge that we can acquire from dead human tissue. In today’s scientific climate postmortem work may be negatively viewed as descriptive science. I think it still should have a very important place, because there are so many things we still do not know about the human brain.  Another reason is that this research is very expensive because you have to use extra caution.  You don’t know what kind of problems the dead person could have had.  There’s a fear of slow viruses, or non-viruses, or hepatitis; it’s not like working with a mouse.  The equipment is expensive.  A Cryostat to section a human brain costs eight times more than the one to section a mouse or rat brain..  To do tissue staining, or to do different reactions, the containers have to be custom made. You cannot buy the slides from a catalog.  Everything is custom made.

AT: I just have a few more questions and you add whatever you want to include.  We’re here at the ACNP meeting.  How welcoming have scientific psychiatric associations been to you as a non-psychiatrist?

VA: Oh, very welcoming.  I have been coming here since 1988, I was accepted for membership in 1994, and I really love this meeting. I have always had a very good reception from the psychiatric community. And, I think it’s a very good mix.

AT: I see they’ve got you on committees, so, clearly, you’ve been integrated.  I feel I have to ask this question.  Some people might think what you do is morbid.  How do you feel about your work?

VA: Actually, it is not morbid.  Everyone in the lab has the utmost respect for the brain we are holding in our hands and we are really grateful to the families, who had the courage to donate the brain of their loved ones for such a good reason.  It is not morbid.  During my five years at the University of Pittsburgh I personally collected the brains from the coroner’s office along with my husband. We don’t do that anymore but it was just very sad to see why people die.  There was the inevitable death from disease, but we also saw the people who died because they were drinking and driving, and the young kids that were reckless with motorcycles.  There was nothing morbid about it. There was something very sobering; you just want to make sure that everybody you know is wearing a seatbelt; that nobody you know is going to get in the car after drinking.  There’s a sense of having learned more caution in life and how to prevent fatal accidents that happen so easily.

AT: I imagine studying death would make one more respectful and reverential of life.

VA: That is right.

AT: Final question and please add on.  Twenty years from now or fifty years from now, what do you hope that the work you’ve begun will help us to understand?

VA: I hope that we have enough ligands or very specific chemicals that can be used in vivo to study patients, so that our findings could be translated directly to the clinical situation. Let’s say a patient comes to the clinic and has a PET scan and the doctor is able to say, oh, my goodness, this person has all the abnormalities that we have seen in people who killed themselves, even though, this person doesn’t appear suicidal, we really have to watch this person. They should be hospitalized, or given medication to reduce the underlying depression. That’s what I hope to be able to accomplish; to give something to the field so that suicide can be prevented.  The only other thing that I hope to accomplish is that people will not view suicide as a stigma, but as just a complication of an illness. It’s like having pneumonia after you get a cold.  And, if we could start on that basis, if we could teach, starting in medical schools, the public, everyone that suicide is just a terrible and unfortunate outcome of poorly treated mental illness, and by treating the underlying mental illness we can reduce the risk of suicide. If we can get those things done in the next twenty to thirty years it would be absolutely wonderful.

AT: That’s great.  Thank you.  Is there anything you’d like to add?  

VA: I cannot think of anything, Andrea.

AT: I’ll be talking to you again, I’m sure.  Thank you very much.

VA: Thank you.

( Victoria Arango was born in Medellín, Colombia in 1952. 





