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SHAHRDAD LOTFIPOUR, PhD:  I’m going to stand out here if you guys don’t mind; seems to be a little bit more open.  So again, just a bit of an introduction.  My name is Shahrdad Lotfipour. I’m a current post doctoral scholar here at UCLA.  My passion in research relates to finding out the mechanisms and consequences of tobacco addiction, and what I wanted to do in this talk is a little bit different in that I’d like to present some themes and some questions that relate to this particular topic, and I wanted to kind of go over how we’ve gone about answering those themes, and they’re broad themes, but what I hope to do from this talk is to give you a little bit more of a perspective on how we try to answer these types of questions in the research field and how do we understand the mechanisms and the consequences of tobacco addiction.  The three themes that I’d like to talk about are, first, whether there is other constituents in tobacco smoke in addition to nicotine that may be working side-by-side, leading to the reinforcing and the rewarding properties of tobacco, and some of the constituents that I’m going to be talking about may be those that inhibit a particular enzyme in the brain called monoamine oxidase, and we’ll get into that.  

In addition, what I’d like to talk about is what are the long-term consequences of prenatal exposure to maternal cigarette smoking.  So moms that smoke during pregnancy, what happens to the developing child, and can we get to mechanisms of how these types of environmental factors, such as prenatal exposure to internal cigarette smoking, could be influencing the brain and behavior of the adolescent offspring?  And I propose that this may be mediated potentially through nicotinic receptors which are these proteins in the brain that are responsible for binding nicotine and, in addition, I’d like to just finish off with which nicotinic receptors are responsible for mediating some of the aversive effectives effects of tobacco, one of which is the withdrawal syndrome that perpetuates this continued use of tobacco consumption.  


So to start off, I wanted to let you know that we’re facing a paradox.  While as everyone knows in this room, cigarettes are known to be one of the most addictive agents known to man.  With 440,000 individuals dying each year because of tobacco-related causes, with over 1.3 billion smokers in the world smoking, that’s obvious.  However, interestingly, when we test the effects of nicotine, what’s believed to be the major psychoactive component in cigarettes in animals, it’s not nearly as rewarding as we would predict from the clinical studies.  So these types of studies have been done through a self-administration paradigm. This is when an animal is fitted with an intravenous catheter, placed into a self-administration chamber and given the option freely to be able to self-administer a particular drug intravenously, like cocaine or nicotine.  


And when an animal that’s olfactory in nature pokes its nose into a nose-poke, in particular the reinforced hole, that animal is given a drug, whatever drug that we have at the time that we’re testing.  If the animal is poking their nose into a nonreinforced hole, there is no alternative consequence, and nothing happens, and we can measure the number of times that the animal goes to the reinforced hole versus the nonreinforced hole and, if there’s a significant difference, it’s a demonstration of preference and reinforcement and reward. 

Interestingly, using this particular paradigm, it’s been shown that cocaine is much more rewarding than nicotine, and when evaluating the total number of self-injections, meaning how many times does the animal go to that reinforced hole to get the intravenous drug, we see this classical inverted U-shape curve for cocaine across varying doses of cocaine.  However, when evaluating self-administration for nicotine across varying doses, no such inverted U-shape curve is observed, and the total number of self-injections is only slightly higher than if animals are self-administering saline alone. So this has led our lab and others to hypothesize that there has to be some other things in tobacco smoke that may be interacting with nicotine to boost its reinforcing/rewarding properties. 

Now obviously there’s thousands of constituents in tobacco smoke, but some of those constituents are known to inhibit a particular enzyme in brain cells, and this enzyme is called monoamine oxidase, and it’s actually found on the outer mitochondrial membrane, and what the enzyme does is it metabolizes or it breaks down neurotransmitters like dopamine. Dopamine, which is associated with reinforcement and reward, is a critical neurotransmitter that propagates those types of behaviors.  What happens after the inhibition of this enzyme is that you get increased levels of neurotransmitters such as dopamine. 


So with nicotine acting as a stimulant and releasing neurotransmitters such as dopamine, you could potentially increase the reinforcing properties of tobacco by the inhibition of this enzyme, and that was our particular hypothesis.  Now, it’s been known for some time, done by Nora Volkow’s group, who’s now the Director of the National Institute on Drug Abuse, that the levels of monoamine oxidase are significantly reduced in the human brain. So these are brain imaging scans, specifically called positron emission tomography scans, that show significantly reduced levels of monoamine oxidase in the smoker represented by the cooler colors versus the nonsmoker which is represented by the hot colors.  


And interestingly, this is an irreversible inhibition of both monoamine oxidase A and B, the two isomers of monoamine oxidase that are responsible for the metabolism of neurotransmitters such as dopamine. And this isn’t a genetic predisposition; that when the smoker stops smoking, that the levels of monoamine oxidase will go back up to normal after about a month.  So this has led to the question.  Does monoamine oxidase inhibition actually increase nicotine reinforcement?  So to be able to answer that question, what I did was use a clinically available monoamine oxidase inhibitor, tranylcypromine, which is known to nonselectively, irreversibly inhibit monoamine oxidase, the enzyme responsible for the metabolism of neurotransmitters, and it also is known to induce biogenic, the release of other neurotransmitters.  

So what I did was pretreat animals either with saline or tranylcypromine and evaluate self-administration behavior for nicotine, and interestingly, in animals that were pretreated with saline or a vehicle control and evaluated across a series of days, five days, and evaluated for reinforced responses versus the nonreinforced responses, for nicotine at the 10 microgram per kilogram dose, in the saline pretreated animals, there was no preference for nicotine. There was no difference for the reinforced hole versus the non reinforced hole.  However, if I pretreated the animals with tranylcypromine, the monoamine oxidase inhibitor, by day three we get the significant preference for reinforced responding, suggesting that tranylcypromine pretreatment is increasing the reinforcing properties of nicotine.  


And furthermore, what was previously not shown is now demonstrated after pretreatment with tranylcypromine, in that we get the classical inverted U-shaped curve that shows up now for nicotine self-administration for the total number of responses if animals are pretreated with tranylcypromine.  In addition, there is a shift in the nicotine dose response curve, meaning that animals are now potentiating their response at the 7.5 microgram per kilogram dose versus the 30 microgram per kilogram dose that was previously been shown to be involved with nicotine self-administration.  And that these effects appear to be mediated through the inhibition of monoamine oxidase, because the animals that were pretreated with tranylcypromine have nearly 100 percent inhibition of both monoamine oxidase A and monoamine oxidase B.

Now, to be able to actually analyze the proposed mechanism that I originally started with, I have demonstrated here a general reward pathway. This, in the brain, represents how drugs of abuse influence reward, and this is a particular region of the brain that has a high density of dopaminergic projections that have their cell somas that project dopamine axons into another area of the brain called the nucleus accumbens shell, and dopamine released in the nucleus accumbens shell is associated with reward and reinforcement, and all drugs of abuse release dopamine in this particular region.  

So to evaluate whether tranylcypromine pretreatment is ultimately influencing dopamine modifications, I used a particular technique called in vivo microdialysis.  In evaluating dopamine levels in the nucleus accumbens, which is associated with reward, I see that tranylcypromine pretreatment itself induces dopamine release in the nucleus accumbens shell, and subsequently, if I gave nicotine to those animals, we also see a significant enhancement of nicotine-induced dopamine overflow.  

However, in animals that were pretreated with saline, no such increase in dopamine is observed in the accumbens, and nicotine only modestly increases dopamine levels.  So this suggests that tranylcypromine pretreatment enhances nicotine-induced dopamine overflow in the nucleus accumbens, and it provides a mechanism behind the enhanced nicotine reward that we’re actually seeing in the behavioral studies of self-administration.  

But how does this relate to tobacco addiction?  Tranylcypromine obviously is a clinically available monoamine oxidase inhibitor. It’s not found in tobacco smoke, so to be able to answer that question, I actually used a particular constituent that’s found normally in tobacco smoke called norharman, and norharman reversibly inhibits monoamine oxidase A and B, and it also induces biogenic amines. And in animals that were initially pretreated with tranylcypromine and maintained nicotine self-administration responding, the first question that I asked is does norharman injections substitute for the tranylcypromine pretreatment?  

What I showed is that norharman can maintain nicotine self-administration if I substitute that IP injection of tranylcypromine with norharman.  In addition, subsequent studies by our group went on to show that if we put into the same injection nicotine and norharman, nicotine at the 7.5 microgram per kilogram dose with norharman at varying concentrations, that animals show a stark increase in the reinforcing properties of nicotine versus nicotine alone, suggesting that there is this interaction that’s occurring between nicotine and norharman to enhance reinforcement.


So in conclusion for this particular theme, nicotine alone appears to be a weak reinforcer as compared to other drugs of abuse.  When combined with other tobacco constituents, the rewarding properties of nicotine are enhanced, and it implicates the combined effects of nicotine and tobacco constituents like norharman in causing tobacco addiction.  


As a secondary theme, I’d like to discuss whether prenatal exposure to maternal cigarette smoking can ultimately influence the brain and behavior of adolescent offspring and start dissecting out some of the mechanisms that this may be happening in, potentially through a nicotinic receptor mechanism.  So this work took place in my first post doctoral fellowship. It was at the University of Nottingham, and our basic aim was to be able to be able to understand what the environmental effects of tobacco are. Tobacco, being obviously a drug of abuse and environmental factor, can influence the human body in many different levels, whether it’s on a social level, whether it’s on a behavioral level or on the neural circuits and protein expression around the genoma.  What we’re trying to do in this particular study is evaluate those consequences through brain imaging technologies.  

So just to give you a little bit of background on prenatal exposure to maternal cigarette smoking, currently in the United States 16 percent of women continue to smoke during pregnancy. That equates to around 700,000 newborns being exposed every year to moms that smoke during pregnancy, and the offspring of the moms that smoked are at risk for a series of deficits.  These deficits occur early on, and they include fetal under nutrition, smaller birth weight, delayed development and sudden infant death syndrome due to deficits in neurotransmitter release such as norepinephrine.  But they also occur later on, and they include ADHD, substance use and obesity, many of which start occurring during the period of childhood and adolescence. 


We believe that these effects are being done by nicotine which is thought to be the major psychoactive component in cigarettes. What nicotine does is it binds to nicotinic receptors. These are proteins are in the brain that act as a receptor to accept nicotine and modify its effects. Now, nicotinic receptors are ligand-gated ion channels. They allow ions to come through a particular channel, and when nicotine binds, these ions cannot be allowed to go in, and nicotinic receptors are made up of either a heteromeric or a homomeric structure. The heteromeric structures have a stoichiometry of two alpha subunits for every three beta subunits generally, and the subunits are alpha-2 through alpha-10 and beta-2 through beta-4 for the neuronal nicotinic receptors, and this complex interaction between these various subunits makes for a very dynamic pharmacology in the brain.

So nicotine is known to bind to these nicotinic receptors to ultimately modulate dopamine release in striatal regions that are associated with reward. Since nicotinic receptors are present during development, I was particularly interested in whether prenatal exposure to nicotine could influence drug-associated behaviors.  But to be able to answer that, there’s been animal studies that have more selectively looked at what the effects of gestational nicotine exposure are on adolescent substance use.  

So it’s been shown in the literature that if you take a pregnant dam, which is a female pregnant rodent, and you expose the pregnant female to gestational nicotine exposure during pregnancy, and that she delivers her pups and the pups grow up to the period that’s called adolescence, when you evaluate self-administration behavior in those pups that were gestationally exposed to nicotine, and you evaluate nicotine self-administration, while there’s no difference between the gestationally nicotine-treated group represented in the pink versus the saline-pretreated group initially, when there is a no-access period, when you don’t allow these offspring to be exposed to self-administration of nicotine for a period of seven days, and you reinstate self-administration, you get this significantly higher preference in the gestationally nicotine-pretreated group.  And that this effect is actually potentiated through the inhibition of monoamine oxidase.

And in addition, not only is this effect seen for nicotine, but it’s also seen for other types of drugs such as cocaine. So in animals that were gestationally nicotine-treated and the offspring are allowed to grow up to the period of adolescence, while initially when animals are self-administering cocaine at the 200 microgram per kilogram dose, the gestationally saline-pretreated animals show this preference for the reinforced hole, it switches at the higher dose of cocaine, with the gestationally nicotine-pretreated animals now self-administering at the higher dose. So it suggests that the gestatinally nicotine animals require a higher dose of cocaine to self-administer. Since cocaine and nicotine work on the dopaminergic system, it suggests that prenatal exposure to nicotine products could influence significantly the dopaminergic system and modify self-administration behavior in animals during the adolescent period.

So to test that hypothesis, again individuals have used microdialysis, and they’ve actually shown a reduction in nicotine-mediated dopamine release in striatal regions such as the nucleus accumbens.  So there is a dampening of the potentiation of how much dopamine is released in the animals that were gestationally exposed to nicotine, and that this effect appears to be influenced by actually a quantitative reduction of the amount of dopamine that’s actually present in striatal regions in gestationally nicotine-pretreated animals, and that this may be mediated through some hyperactivity as well.


Moreover, not only is this effect with the reduction of dopamine seen for gestational nicotine exposure, but it’s also seen for other drugs of abuse such as cocaine.  So whether animals are pretreated gestationally with nicotine or cocaine, you get this reduced amount of dopamine in striatal regions. And in humans, this reduced amount of dopamine in striatal regions has been proposed to increase sizes of striatal regions.  So in this particular study evaluating cocaine addicts, it’s shown that the caudate and the putamen are significantly higher in the individuals that were chronically treated with the drug, potentially through a hypo-dopaminergic state.


So recent evidence has suggested that the alpha-6 nicotinic receptor subunit is critically involved in the modulation of dopamine release in striatal regions, and that this could influence drug reward.  The alpha-6 subunit is present in utero, and it peaks in its expression during adolescence, so I was particularly interested in whether prenatal exposure to maternal cigarette smoking could interact with the alpha-6 containing nicotinic receptors to increase adolescent substance use and modify adolescent structural areas of the striatum.  

I used a particular genetic linker, a single nucleotide polymorphism, found on chromosome 8 that is for the alpha-6 nicotinic receptor subunit, and I evaluated these effects in a Canadian youth study which included 600 adolescents, 12 to 18 years of age, that were white French-Canadian.  And the basic recruitment process was a letter to the parents and information session, ultimately leading to a laboratory visit and genotyping, and the exposed adolescents, the ones that were prenatally exposed to maternal cigarette smoking, were matched to those that were non exposed by maternal education and the school attended.  


And I evaluated substance use through the life history of the various types of drugs that adolescents use, and I quantitated striatal regions of the brain through an automated labeling technique that was designed at the Martinos Center at Harvard called FreeSurfer. The first question I asked is if your mom smokes during pregnancy, does that associate with increased substance use in our adolescent population?  And on a uni-varied analysis, it was shown that marijuana smoking, stimulants, Ecstasy, and PCP were all increased in the yellow which represents the prenatal cigarette exposed group.  And cigarette was nearly significant, and that prenatal exposure remained significant as a predictor of substance use in our adolescent population even after you took into account various other covariants such as the age of the adolescent, if their friends did drugs, and the psychopathology of the adolescent, suggesting that prenatal exposure is a significant predictor of adolescent substance use.

To evaluate whether modifications in the alpha-6 nicotinic receptor subunit could mediate these effects, I used the single nucleotide polymorphism that was previously associated with quit attempts in cigarette smokers.  And what I was able to find is a clear gene by environment interaction in such that individuals that had a particular genotype, a particular marker, the GG genotype, and were exposed to material cigarette smoking, had higher levels of whether they smoked in their lifetime versus those that were not exposed. 

So the GG population is not at risk if the mom didn’t smoke during pregnancy but is at risk if they did smoke.  Not only is this gene by environment interaction observed for this GG population for cigarette smoking, but it was also observed for alcohol and other illicit drugs, with the GG population from the exposed group demonstrating higher levels of alcohol and illicit substance use in their lifetime. Furthermore, these effects appear to be mediated through changes in striatal volumes of those adolescents, with again the GG exposed individuals being most susceptible to these changes.  

So in conclusion, our findings highlight that there is long-term consequences of prenatal exposure to maternal cigarette smoking on brain and behavior of adolescent offspring, and it suggests that particular nicotinic receptor subunits may modify, at least in part, these effects.  And as a final wrap-up, I’d like to just talk about some of the things that we’re starting to do here at UCLA in which nicotinic receptors are actually responsible for the various aspects of reward and withdrawal and, in particular, withdrawal in this case. 


So withdrawal is an important part of the addiction process, and it’s one of the primary mediators of relapse in the smoker. Previously, it’s been believed that the dopaminergic system, particularly the ventral tegmental area to the nucleus accumbens, is what mediates not only the rewarding effects but also the withdrawal effects of chronic exposure to drugs such as cigarettes, and that nicotinic receptors, particularly the beta-2-containing nicotinic receptors, may be involved in this process. However, recent evidence has suggested there is actually alternative circuitry in the brain that may be mediating such effects, and that the habenula, represented by the HB, and the interpeduncular nucleus may be as, if not more important, than the VTA nucleus accumbens association for mediating these effects of withdrawal, and that alternative nicotinic receptor subunits may also be involved in mediating these effects. The habenula sends very dense cholinergic projections into the interpeduncular nucleus, and acetylcholine, which is a primary mediator of the endogenous ligand that binds to these nicotinic receptors, may be critically involved.  


So to be able to evaluate the functional significance of these particular regions of the brain, what researchers have done is basically evaluate, in chronic nicotine-treated mice, for example, what the effects of a sudden elimination of nicotine are on behavioral somatic effects of withdrawal symptoms.  So what mecamylamine does, it’s a general nicotinic receptor antagonist.  It blocks nicotinic receptors, and in chronic nicotine-pretreated mice, it ultimately leads to a series of somatic withdrawal symptoms if you inject mecamylamine specifically into the interpeduncular nucleus, and this has been shown that in evaluating withdrawal symptoms, in saline-pretreated animals, if you give the mecamylamine injection, you don’t actually precipitate any type of withdrawal. But in the chronic nicotine-pretreated animals, if you inject mecamylamine directly into the interpeduncular nucleus, you get this increase in the withdrawal signs, and that these effects appear to be specific to the interpeduncular nucleus because if you inject mecamylamine into the VTA, the ventral tegmental area that sends the dopaminergic projections in the nucleus accumbens, it doesn’t precipitate withdrawal symptoms.  

And moreover, while evaluating in wild-type mice, which means basically normal mice, what the mecamylamine are in chronic nicotine-pretreated mice, you see normal precipitated withdrawal symptoms in the wild-type mice. However, in genetically engineered mice that are missing one single subunit, the alpha-2 nicotinic receptor subunit that was created at UCLA, you get a complete elimination of the withdrawal symptoms, suggesting that the alpha-2 nicotinic receptor subtypes may be critically involved in the mediation of withdrawal.  Since the alpha-2 nicotinic receptor subunit is specifically highly expressed in the interpeduncular nucleus, it suggests that this particular region is very important in mediating the withdrawal symptoms of chronic exposure to nicotine.  

So we believe that alpha-2-containing nicotinic receptors, specifically in the interpeduncular nucleus, are ultimately what mediate the aversive effects of withdrawal to chronic exposure to nicotine, and what we’re proposing in our current studies is to re-express alpha-2 subunit in the knockout mice, to be able to determine whether we can actually rescue the withdrawal symptoms, and through genetic interaction studies, we propose to evaluate what other nicotinic receptor subtypes or other subunits actually interact with alpha-2 in mediating these withdrawal effects, and what we hope to do from these types of studies is to basically assist in the development of novel therapeutic ligands specific for nicotinic receptor subunits for the purpose of decreasing the withdrawal effects of chronic nicotine, and hopefully increasing smoking cessation rates in the human.

So I hope that you’ve gotten the basic three themes that we addressed, and I just would like to thank Tomas Paus and Zdenka, who these individuals were in charge of basically acquiring a lot of the data on the human side, and Tomas is the leader of that, and Frances Leslie who was my PhD mentor, and obviously our funding sources, which is through the NIMH as well as the Friends of the Semel Institute.  Questions?  


MAN:  How do you eliminate environmental effects with your Canadian adolescents when they’re being raised by parents that may be abusing tobacco or certain other substances?


SHAHRDAD LOTFIPOUR, PhD:  Yeah, I think that that’s a very good point, and that’s why I think it’s very important to get into the animal literature data, start getting into the mechanism of it, because in animal studies, the ones that are gestationally nicotine-treated, for example, you get rid of the environmental factors.  You look solely at what the effects of gestational nicotine are and what their behavioral outcomes are, and then you make these parallel associations of what you’re seeing statistically in the human population to what is being found pharmacologically in the animal population, and you start getting some conclusions as to why this is happening and what are the mechanisms that that’s happening.  That’s always a confound obviously. Yes.


WOMAN:  Has your research elicited any disposition to mood disorders because of this prenatal ... ?

SHAHRDAD LOTFIPOUR, PhD:  Yes.  So the question was, is there any predisposition to mood disorders.  So prenatal exposure to maternal cigarette smoking obviously is increasing substance use, ADHD and various other psychopathology.  So there’s a very clear link between all of those factors, and so there is a comorbidity that is also occurring, and that’s one of the things that is always an issue with this type of a study, but interestingly, when I take into account psychopathology, overall psychopathology, all psychopathologies in our adolescent population, prenatal exposure remained as a significant predictor, which I think is important. Yeah.

WOMAN:  Is secondhand smoke as well as the mother smoking, do they both have an effect?


SHAHRDAD LOTFIPOUR, PhD:   Right. So there’s an interesting study.  UCLA ... I don’t know if you guys know, but UCLA is one of the frontier leaders in tobacco, and Murray Jarvik was actually here at UCLA, and his wife is still here as well, and he developed the nicotine patch, and one of his people that he advised is Arthur Brody, and Dr. Brody has a particular positron emission tomography study right now that can actually evaluate nicotinic receptors in the human brain.  So it’s through a radio ligand that binds to nicotinic receptors, and what he’s done is actually firsthand evaluate whether cigarette smoking with different concentrations of nicotine can displace this radioligand that’s found in the brain, in the human smoker.  And then he subsequently moved on and evaluated what the effects of secondhand smoke are. Does secondhand smoke get into the brain of the smoker?  And so what he’s done is this ingenious idea that’s very creative, where he takes two smokers basically, one that hasn’t smoked for a while, both basically haven’t smoked for a  while, and he places them into a car, and one person smokes, and then evaluates whether the nicotinic receptor radioligand that’s bound in the brain of the other person, the person that’s sitting beside the smoker, is actually displaced just through being in the car with the smoker, and he’s showing through his preliminary studies that there is significant binding of nicotine in the brain of the secondhand smoker. So it’s crossing the blood brain barrier, and it’s getting into the brain of the other person just by being in the same car.  So it’s a big issue.  

WOMAN:  So this is the first time that I’ve seen ... I was very interested when I saw it that you were going to be presenting this.  So why isn’t this more known, I mean, outside of (Overlap/Inaudible)?


SHAHRDAD LOTFIPOUR, PhD:  Yes, exactly.  Yes, that’s a very good question.  I think that the most important thing to know about these types of studies is that they’re unbelievably complex to do, and very difficult to do, and I’ve been fortunate, and science always turns out that way, that you have to be in the right place at the right time, to be able to go to England to ultimately study with a person, a professor, an MD, PhD, who has spent his whole life basically developing the funding and the sources, the resources, to be able to manage this type of a project. He’s now towards the beginning of his 50s, and he spent so many years getting to the level that he’s at to be able to generate the data that he has, and so these studies aren’t something that you can just do on a regular basis, and one of the important things with our studies is that we have to make sure that we can correlate what the mom is reporting as maternal cigarette smoking to what was actually found in the medical record. So the ethics and the time, it takes an extremely excruciating amount of work, and getting into the genetics and the cognitive components are even harder, and when you’re dealing with an adolescent population, 12 to 18 years of age, and you’re dealing with this other concept of maternal cigarette smoking, there’s a lot of ... you have to walk really carefully.  So those are the reasons that it’s not as widely studies, but I’m hoping to change that if that’s possible.

WOMAN:  Yeah, really, because now that you know that, you know, and all those years have gone into it ...


SHAHRDAD LOTFIPOUR, PhD:  Yeah, that’s exactly right, and one of the things that’s so powerful about our particular study is that unlike any other study in the past, first we have nearly 600 adolescents that are genotyped, phenotyped and imaged.  So we have the brains of the adolescents.  We have their genotypes and then we have their phenotypes.  So we are far above and beyond anywhere we have been in the past.  So this is the highest level you can go to in my field, I think. So that’s a good thing. Yes.


MAN:  Cigarettes for many, many years have had a reputation among consumers of being able to blunt the effects of psychiatric medication side effects.  Therefore, a lot of people smoke like chimneys.  What is the science behind that?


SHAHRDAD LOTFIPOUR, PhD:  Well, what do you mean exactly as far as blunting the psychiatric effects of ... ?


MAN:  I just know that in psychiatric wards and other places, the smoke break is very crowded.


SHAHRDAD LOTFIPOUR, PhD:  The smoke break is very crowded.  Yes.  So for example, schizophrenia.  Ninety percent of individuals that have schizophrenia smoke, and then with ADHD it’s 60 percent of individuals with ADHD smoke.  So as I was mentioning in the first round, cigarettes not only have the consequence of nicotine, but you have all these other constituents in tobacco smoke. It’s one of the most highly engineered products known to man, the cigarette, and it has multiple effects on the brain, and it’s not just primarily the effects of nicotine. It’s this combination of the other effects, and through this inhibition of this enzyme that’s responsible for the metabolism of neurotransmitters such as dopamine, you have these neurotransmitter modifications.  So it’s believed that individuals that have particular psychiatric conditions or particular conditions that elude them to smoke, is a self-medicating propagation.  So they’re trying to help offset what was at an imbalance initially.  So that’s one of the hypotheses, and there’s an alternative hypothesis, but I won’t get into that.

WOMAN:  Hi.  My name is (Inaudible), and I (Inaudible), and I have been (Inaudible Portion/Not Miked). So I see the (Inaudible), but you also stated (Inaudible) medical issues.  So what was the link ... ?


SHAHRDAD LOTFIPOUR, PhD:  Yeah, so in addition to having brain scans of the adolescents, we also have abdominal scans of the adolescents, and we’ve shown that individuals that were prenatally exposed, while they’re not eating more than the nonexposed, their interabdominal fat is significantly greater if you were prenatally exposed.  So you’re at a higher risk for increased obesity.


WOMAN:  Because I’ve seen the opposite. They get thinner when they smoke.


SHAHRDAD LOTFIPOUR, PhD:  Yeah, smoking itself is a weight loss product, but the prenatal exposure seems to be influencing the actual amount of obesity, but cigarette smoking actually is an appetite suppressant, and it decreases your weight. Yes.


WOMAN:  So when you were saying about the schizophrenia, like they want (Inaudible/Not Miked) for smoking, does it help them, or does it like make their schizophrenia more worser, or does it like balance it out?

SHAHRDAD LOTFIPOUR, PhD:  Yeah, I’m not as familiar with the actual types of studies that have evaluated the cognitive effects of cigarettes in the schizophrenics, but from just my first response to that is that it is therapeutic.

MAN: I can see that the tobacco industry would be very interested in your work, (Laughter) and that they would be looking at how to increase the constituents of the smoke.


SHAHRDAD LOTFIPOUR, PhD:  Yeah, that’s a very good point.  So interestingly, it was the tobacco industry that inspired us to be able to start looking at this.  So the Philip Morris had a lawsuit against them, and they had to release until 2010 a lot of their documents.  Right?  And we had a Bill Farone who was part of the Philip Morris group that was part of our Transdisciplinary Tobacco Use Research Center, one of seven NIH centers at UC Irvine where I did my PhD, who started talking and advising us about this, and so I was searching through the literature, and we started finding in these documents by Philip Morris that in 1983 they started evaluated these effects of nicotine with other constituents, one of which is acetaldehyde, the metabolite of alcohol and also a combustion product of sugar in evaluating how these constituents interact to influence self-administration. They already know, and they’ve been working on this, and that’s what’s so fascinating about our field, is that all of that is under wraps and is not talked about, but we’re just, as an academic research community, starting to understand these pharmacological effects.  And I’ll just have one more question, and then we would need to move on.  Yes.

WOMAN:  Can you tell us where your (Inaudible) study is published?


SHAHRDAD LOTFIPOUR, PhD:  Oh, it’s in the “Archives of General Psychiatry”, so that was just recently published, and then the recent ... the alpha-6 story was published in “Molecular Psychiatry”, so they’re number one and two in the field of psychiatry.  All right. Thank you so much for your questions. That was amazing.

(Applause)


(END OF TAPE)
