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Intro Music 00:00

Ryan Van Patten 00:17
Welcome, everyone, to Navigating Neuropsychology: A voyage into the depths of
the brain and behavior, brought to you by INS. I'm Ryan Van Patten...

John Bellone 00:26
...and I'm John Bellone. We want to remind everyone that select NavNeuro
episodes are now available as CE credits through INS. As of this recording, we
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currently have 17 episodes available, with most worth one CE credit and a few
worth one and a half CE credits. More episodes are being added regularly. If you
want a convenient way to get your CEs and you also want to support the show, visit
navneuro.com/ins.

Ryan Van Patten 00:54
Today we speak with Dr. Igor Grant about cognitive and neuropsychiatric effects of
marijuana use. Igor is a psychiatrist, distinguished professor, and past Chair of
Psychiatry at the University of California San Diego. He is also the founding editor
of the Journal of the International Neuropsychological Society, JINS. As a
psychiatrist he has had an enormous influence on neuropsychology and we
discussed this at the end of the episode.

We would like to apologize in advance for some audio feedback during the episode.
There's a soft, high pitched buzz that you can hear briefly a few times during the
conversation with Igor. It was a hardware problem that we have now fixed, so we
believe that it will not be an issue in future episodes.

So, with that, we give you our conversation with Igor Grant.

Transition Music 01:45

Ryan Van Patten 01:54
All right, we're here with Igor Grant. Igor, thanks so much for coming on NavNeuro.

Igor Grant 01:58
Yeah, a pleasure.

Ryan Van Patten 01:59
So we'll start with the acute cognitive effects of recreational cannabis intoxication.
This is an area where there's less ambiguity. What do we know about this topic?

Igor Grant 02:10
Well, I think what we learned 40 or 50 years ago, back in the 60s, is probably still
true today. We know that acute intoxication can cause a number of acute cognitive
changes, mood changes, of course motivational changes, and physiologic changes.
I think the key features obviously are some disturbances in state of consciousness,
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or awareness, some memory difficulties, tendency to have perceptual distortions,
and maybe even hallucinations or dissociative experiences at times. Most people
tend to feel calmer, maybe fatigued even. Some people feel almost kind of
catatonic. They have trouble moving their limbs and this kind of thing. But we do
know that a small minority of people experience adverse effects, such as anxiety for
example, or even panic or paranoid states, these kinds of things. Also, as we have
more and more people who are older using cannabis, you can have some adverse
physiologic effects such as tachycardia, lowered blood pressure, things along those
lines.

John Bellone 03:31
So let's tackle the more complicated question now. Are there any measurable
cognitive impairments in recreational users who are not under the influence at the
time of the evaluation?

Igor Grant 03:41
At this point in our knowledge, I would say that the overall answer is, “No”. There
aren't any really significant changes that are occasioned by recreational use. But let
me define what we mean by that and what the data are based on. First of all,
they're based on studies of people who have self-reported cannabis use and who
have agreed to do neurocognitive testing, for example. Now, the strength or the
THC content of the marijuana that's been used historically is quite a bit lower than it
is now. In the 70s, for example, 4 or 5 or 6% THC was considered an adequate
amount. Now, we often have products with 12, 15%, and even higher. I think we
have to be a little bit cautious in the conclusions. However, I think it's true to say
that neuropsych testing of people who were regular users of marijuana and who
were tested when they were not stoned don't show much cognitive effect at all.
There are studies that have suggested some very slight memory changes based on
that analysis, but that's about it.

Ryan Van Patten 05:04
What are the mechanisms through which recreational cannabis may impact
cognitive functioning?

Igor Grant 05:10
Well, I don't know that we know for sure. To back up a little bit, we know THC
mimics the action of certain endocannabinoids, such as anandamide and probably
2-AG. These endocannabinoids act on receptors that are widely distributed in the
body. They're among the most ubiquitous receptors actually. The CB1 is particularly
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plentiful in the nervous system. Now, the action of anandamide itself, and 2-AG to
some degree, tends to be a regulatory action. That is, rather than thinking of it like
dopamine, which has a positive effect on the cell that is being influenced, the
endocannabinoids regulate. They act as modifiers of the initial actions. If we have
an excitatory neurotransmission system, then the endocannabinoids, which are
released, tend to lower or reduce that action. Or conversely, if you've got a
GABAergic system that's activated, then the depressant effects of GABA will be
lessened by the action of these endocannabinoids. So, why do I say all of this? The
action of THC then is as a partial agonist, but also it can have the effect of down
regulating the entire system. Whatever it is that an antibody is supposed to do in a
positive sense may be reduced by the action of THC, which is chronically
administered.

So one example might be in the case of psychosis. We'll be talking about this later -
the relationship of cannabinoids and psychosis. But one interesting finding has
been that if you measure CSF levels of anandamide in people with acute
schizophrenia, for example, it tends to be elevated. But the question then is, “Is the
elevation of the anandamide a marker of schizophrenia itself? Or is the
anandamide reflecting an effort by the endocannabinoid system to dampen
whatever the system is that's producing the psychosis in the first place, for
example, the dopaminergic system?” I think the answer is probably on the side of
dampening and regulation. Because one thing we do find as well is that when you
do cognitive testing of people with schizophrenia, who have higher anandamide
levels, they tend to have less cognitive impairment. Indeed, even when you
compare people with schizophrenia who have been regular users of marijuana to
those who have not, they tend to be less impaired cognitively. So, of course, what
does that mean? It either means that there is some protective effect, or maybe you
need to be just smarter and more intact in order to buy your marijuana all the time.

Ryan Van Patten 08:28
[laughs] Yeah.

Igor Grant 08:29
You never can tell.

John Bellone 08:30
Yeah, the directionality.
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Igor Grant 08:31
So I think in terms of memory processes, and so forth, again, I think we probably
have to look toward if the THC is dampening the effects of, say, dopamine, which
may be a pro-cognitive action - in people who are not psychotic, that is. Then
maybe that's what's happening there. But it's a long-winded way of saying that we
actually don't know the specific mechanisms of the acute cognitive effects.

Ryan Van Patten 09:07
So you brought up the link between cannabis and schizophrenia. I'd like to dive into
that…

Igor Grant 09:14
Sure.

Ryan Van Patten 09:15
...for a few minutes. The way I'll pose this question is: My understanding is that we
have strong literature suggesting that a frequent timeline in adolescence and early
adulthood is adolescent cannabis use, which then precedes the onset of psychotic
symptoms in early 20s. It's tempting to interpret that data as suggesting or
demonstrating that use of marijuana causes psychotic symptoms. But there are
other alternative explanations. What do you think the data show in terms of the
specific relationship between cannabis and psychosis?

Igor Grant 09:56
Okay, well, let me tackle it from the most general state point first. There's no
question that there is an association, a statistically significant correlation between
report of cannabis use and experience of psychotic symptoms. I think that's well
established. Also there is a correlation between history of marijuana use and
schizophrenic symptoms specifically. Having said that, for psychologists, it always
begs the question, “What are the causal, or even antecedent consequent, links that
we can put together?” Here's where it becomes tricky. Yes, it's true that if you study
25,000 Swedish recruits or whatever - I'm making that number up [laughs]. A very
large number of recruits in Scandinavia. You find that those that develop
schizophrenia had more frequently reported at least one episode of cannabis use.
So that's clear. However, if this is a causal situation, it would seem to me we could
look at it the way we look at any kind of toxic exposure. If we consider that
marijuana is a toxin that was introduced into our society in the late 60s and 70s,
prior to that only a very select group of people really were regular marijuana users,
but after that, it came into general use in Western society. That was 40 or maybe 50
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years ago. If there is a poisonous effect here, then we should be seeing a rise in
the incidence and prevalence of psychosis in Western societies. That [has] just not
happened.

Now, [about] the data on epidemiologic studies of psychosis, you could say, “Well,
they're weak, and it's difficult, and there are different ascertainment methods. Blah,
blah, blah.” But, nevertheless, if we take smoking as an example, cigarette
smoking, there's very little question that tobacco smoking was associated with more
lung disease using the same kinds of data. I think that introduces a note of caution
for me. Not that marijuana is harmless, but whether it's causally related to
schizophrenia, I think not. What's more likely is that it's a provocative agent for
people who may have some vulnerability. It's the notion of brought forward time.
That maybe you would develop schizophrenia at age 25. Instead, if you're a heavy
marijuana user, maybe you get it earlier. Or maybe you get it and you might have
escaped by, in a sub-syndromic way, might have just been an odd person or kind of
just a weird individual. Well, I shouldn't use “weird” as a psychiatrist.

Ryan Van Patten 10:47
[laughs]

John Bellone 10:50
[laughs]

Igor Grant 10:51
Still, I think you get my point.

John Bellone 12:19
It's a diathesis stress kind of scenario.

Igor Grant 13:05
Yeah. There are plenty of examples in medicine like this. If you think of, for
example, pregnancy as a stress to show who might develop diabetes later in life.
Pregnant women who start spilling sugar often are women who are vulnerable to
develop diabetes. Now, if they'd never become pregnant, would they develop
diabetes? Maybe. Or maybe it was, as I say, brought forward in time. That's how I
see it.
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Now, as far as the developmental effects, this is an interesting one. Again, maybe
once the ABCD study is done - the studies that Dr. Tapert and others are involved
in where you're looking at kids before they are at all likely to have started using
drugs or alcohol, follow them over time and see who doesn't and does not develop
these symptoms, and relate that to use of the substances - I think we'll have a clear
answer. Right now, I think it's still entirely likely that a common factor X is explaining
both the use of drugs and the other mental disorders. After all, they're comorbid at
about 50%. I think that there's very little ability right now to get out of that chicken
and egg question.

Ryan Van Patten 14:30
That makes sense. One way that I have seen you respond to this question, a quote
from you that "aspects of psychopathology travel together." I think that's what you're
getting at with a common factor X that contributes to both. So given the literature
you just reviewed, would you ever recommend that all adolescents or particular
adolescents abstain from marijuana due to increased risk for psychotic symptoms?

Igor Grant 14:59
In a perfect world, you would never want to take something that could change the
trajectory of your brain development, right? However, in the real world, people are
going to experiment with things. The question then becomes what's the relative risk
here? It's certainly, I don't think, very likely that a teenager who occasionally uses
marijuana is going to develop a major mental illness as a consequence of that use.
Now, if they are already a person, as we said before, who has some vulnerability,
maybe they will experience more side effects from that occasional use than
somebody else. I would say it's always caution. We have the example of alcohol,
we're never going to be able to prohibit young people from drinking. The question
is, “Is it okay if they drink a beer or two versus getting completely plastered on
weekends and practically drinking themselves to death like it can happen?” I think
there's a range of exposures here.

John Bellone 16:10
Are there any unique vulnerabilities for adolescents regarding the potential
cognitive impairments or deficits brought about by marijuana use?

Igor Grant 16:18
I don't think we know that deficits are brought about on a long term basis. Again,
the New Zealand studies are often cited in this regard. But once one digs deep into
those data, one finds, at least initially, that the number of people who were followed
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for long periods of time was actually quite small, like 24 people and 18 people or
something like this. I think it's very difficult to extrapolate from those kinds of sample
sizes. It's also known that if you look at the trajectory of IQ over time, people's IQ
actually tends to improve over time, particularly people who continue going to
college and things like that. This probably has to do with continuing stimulation of
the nervous system. Whereas people who don't do that, they don't get worse, but
relative to the people who continue to have these cognitive stimulations, they don't
do as well. So to the extent that marijuana causes you to drop out and just
concentrate on marijuana, not go to school - because there's no question in my
mind, if you're stoned all the time, you're not going to learn your geometry or
algebra as well, that's just clear. But that's not a chemical toxicity of the marijuana,
it's a behavioral toxicity leading to not focusing on the things you should focus on. I
think there are dangers. I think the clearer dangers, to put it a different way, are not
so much the neurological injury that could be produced but it's more the behavioral
and social injury that can be produced when people just concentrate their lives on
addiction.

Ryan Van Patten 18:16
The amotivational syndrome, the apathy.

Igor Grant 18:18
Well, amotivational, but also you tend to then just hang out with people who are
stoners all the time. Maybe some of them are great musicians, but they're probably
not great mathematicians and probably not going to make the next genetic
discovery.

Ryan Van Patten 18:33
[laughs]

Igor Grant 18:33
Or maybe they will. I mean, we actually have a Nobel laureate who discovered
PCR, and he claims he did it when he was high on LSD. So that's an anecdote.
[laughs]

John Bellone 18:48
Maybe we should make some discoveries right now during this conversation. We
are in the Cannabis Research Facility. [laughs]
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Ryan Van Patten 18:55
[laughs] We are. Yeah.

Igor Grant 18:57
It's well ventilated. [laughs]

Ryan Van Patten 18:58
[laughs]

John Bellone 19:01
I wanted to go back and just clarify about recreational use. Not the acute effects,
but a question about cognitive effects from use. You made the statement that
there's just not sufficient evidence to show lasting cognitive effects. There are some
studies that have shown some effects, though. I know we can get into the
methodologies of those but [do] you want to say anything about the studies that did
potentially find some lasting cognitive deficits?

Igor Grant 19:32
Well, I'm not sure which specific ones you're referring to. But I guess my
understanding, and we did one of the meta-analytic studies some years ago, was
that it was hard to find studies where people were truly abstinent. That is, it takes
about a month to clear THC out of the system. Not only clear THC out but for
whatever the neurobiological adaptations are, restoring you back to your "normal
state." Once you look at neuropsych studies that have taken that into account and
have tested truly abstinent people, there are no effects. Again, the limitations are
that strength of or amount of THC in those products may have been less, we are
relying on self-report of use, many things can be criticized. However, given that, my
hunch [is] that to be a really regular user of anything like this probably makes you
different to begin with, particularly in a society that has sanctions and laws against
this kind of use as we've had until recently. Given that, I would expect to find
differences, actually. Maybe not because of the marijuana but because of who the
people are who drift into that. The fact that we don't see those differences suggests
to me that there's probably not a long term effect, at least under conditions of use
as we have known it until now. I should say a word though, now there are designer
cannabinoids that are coming into the market and those can be truly toxic. People
can have seizures, they can have very prolonged psychotic episodes and other
kinds of things. My comments are really limited to natural cannabis, THC itself.
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Ryan Van Patten 21:30
Those designer compounds, are they especially high in THC?

Igor Grant 21:34
No, no. They are new molecules that are supposed to somehow mimic the actions
of THC, but they go way beyond quite often.

Ryan Van Patten 21:47
I see.

John Bellone 21:49
I know you're a psychiatrist, not a psychologist, but in our clinical work, do you think
that - How many days abstinent do you think that the patient should be before we
do cognitive testing? Do you have any thoughts about when we should test and
what kinds of caveats we should put in our ideological section when we do find
impairments?

Igor Grant 22:12
I think if you find impairment in a cannabis-using person, you should make sure that
they are truly abstinent, coming back to my first point. Then they really should be
absent for a month or something like that. If you then find cognitive impairment, you
also need to look at what are the other sources potentially of that impairment. I
guess if somebody were referred to me and said, "Well, you know, this person has
these kinds of deficits and they also happen to use marijuana, is marijuana the
etiological factor?" I would say it's unlikely if you have tested them when they are
abstinent. Unless they've been using extremely high concentration THC for a long
period of time, which we don't have experience with right now.

John Bellone 23:05
Yeah, perfect.

Ryan Van Patten 23:08
What are some mediators and moderators of the relationship between recreational
cannabis use and cognition? I'm thinking about things like age of onset, frequency,
duration of use, genetic profile, use of other substances. You just finished saying
that if someone's a month out or more, we shouldn't find cognitive deficits, But in a
high risk state, certain genetic profile, or if someone began using at a very early
age, might the outcomes differ?
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Igor Grant 23:38
They could, certainly. I'm just saying the data right now don't support it. That doesn't
mean it's not true, but we just don't have the evidence. I think that more likely
though, behavioral impairments from chronic cannabis use are "behavioral", as
opposed to neuro-behavioral and they would have to do with increased likelihood of
developing psychotic symptoms, as we discussed - potentially anxiety disorders
can be triggered by chronic cannabis use, and there are a number of medical
problems that can occur. One that's been in the news is hyperemesis syndrome.
These are chronic marijuana users who then start vomiting and they can't control it.
The only way they can control it is by having a hot shower. Now people would say,
"Well, that's crazy. Why would a hot shower control vomiting related to marijuana
use?" Well, it turns out there may be a physiologic explanation and that is that
chronic THC use may actually desensitize certain other receptors. There are
receptors called the vanilloid receptors, for example, which are related to the
cannabinoid receptors and they have to do with control of nausea as a matter of
fact. It may be that if you dysregulate your internal system that controls nausea,
then you can get nausea and vomiting. And, in fact, the treatment of that syndrome
has been to put capsaicin, which is, derived from chilies and things.

John Bellone 25:14
Like hot peppers.

Igor Grant 25:14
Yeah. Put a big plaster of that on your stomach and that tends to treat it. So, again,
that's indirect evidence that it's these other receptor systems that may be involved. I
think we need to look at the use of any drug, be it THC or methamphetamine or
whatever, in terms of both its actual actions and then what it disrupts. What other
normal actions are disrupted?

John Bellone 25:40
How about the takeaways from neuroimaging studies on recreational cannabis
users?

Igor Grant 25:46
Well, again, the studies I'm familiar with - including some, I guess, they're not true
meta-analyses, but research that's tried to group all of the different studies - is that
they're kind of all over the place. Some studies, for example, show reduced regional
cerebral blood flow in a particular area of the brain. But there are other studies that
show increased. Other studies show nothing. If you look at structural studies, there
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have been studies that have suggested they have some white matter atrophy or
something like this. But then other studies show they have more white matter for
some reason. So, to my knowledge - I know I'm sounding like some kind of
apologist for marijuana, I’m really not. But the data are just all over the place. Take
even data from our own research group here at UCSD, not mine, but Dr. Tapert and
Joanna Jacobus and those people. They found, for example, the teens who were
users of marijuana had reduced regional cerebral blood flow, I forget where exactly
but somewhere. But then when they tested them a month later, those differences
disappeared. So on functional brain imaging even you see these "recoveries of
function." I think we have to take a long view on this. As I say, there are now
longitudinal studies that are starting with sample sizes like 10,000 subjects and
such. I think we'll learn more. It's kind of a Framingham like study. That's what we
need to do.

John Bellone 27:28
Although the complication is that the drug itself is changing, like you said. This is
not your grandfather's weed, right?

Igor Grant 27:35
That's true. But on the other hand, we need to live in the real world. If it turns out
that the way we used it in the 70s, 80s, and 90s didn't matter, and the way we use it
in the 2020s and 2030s does, then that's important, too. That's a different public
health message.

Ryan Van Patten 27:55
Yeah, that's another variable to consider - amount of THC, CBD, the ratio. You
know, in understanding this issue, we want to understand at each different level of
these compounds, what are those effects?

Igor Grant 28:09
But even there, let's think a little bit more deeply about the concentration. One thing
that my colleague Tom Marcotte has been finding, he's doing driving simulation
studies. So, people come in, they go to our special smoking rooms, they get
stoned, then they sit behind the driving simulator, and so forth. They're
administered two different strengths. I think it's 7% and 13%, something like that.

John Bellone 28:36
THC?
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Igor Grant 28:36
THC-containing marijuana cigarettes. I forget whether they're vaporizing or actually
smoking, but anyway, it's inhaled. The interesting thing he has been noticing is that
the concentration of THC in your blood after using the higher potency marijuana
was not different than the people who were using lower potency. Why is that? It's
because the lower potency people inhaled more, they took more toks or whatever.
Whereas the high potency people, they maybe took it once or twice and they
stopped. There's also this phenomenon of auto-titration that people reach an
appropriate high and then they stop. If you think about it, think about drinking beer
versus drinking bourbon. Would you drink two pints of bourbon? Probably not. Well,
some people might. [laughs] But most people would be flat. Whereas you could
drink two pints of beer very easily. So what explains that is that we are monitoring
how high we're getting with that alcohol. People usually reach a certain level and
they say, “Okay, that's enough.”

Ryan Van Patten 29:54
All right.

John Bellone 29:54
We were gonna save our question about driving for later but I think that's a good
transition. I don't know if that study has been published yet. Do you know what the
literature shows about driving safety under the influence?

Igor Grant 30:05
Yeah, there's actually a growing literature. The data from the UCSD study are not
published yet and they're actually in the final analytic process. Although I did know
just about this blood concentration stuff. I hope I haven't revealed something that
Tom will be upset about. But there have been quite a few studies, particularly in
Europe - Holland and other places - that have looked at driving both in simulators
and real driving. There is an effect on driving, there's no question about that. The
effect is modest, again, based on the kinds of strengths of marijuana that were
being used. But the effect size is much, much less than for alcohol. The issue is not
so much that marijuana-stoned drivers are going to get into a lot of accidents. They
may because it certainly does affect reaction time. But to counteract that,
marijuana-stoned drivers tend to be a little more cautious and they feel more
impaired than they really are sometimes, if I can put it that way. So the stereotype
is, you know, who's driving in the slow lane versus who's driving in the fast lane and
zooming along? That's the alcohol people in the fast lane. That's not completely
true. But what is, I think, more worrisome is that with marijuana legalization people
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may be using both. You might say, “Well, I know that if I have a beer or two, I can
still drive. I may feel a tiny bit high, but I can control it.” You may say, “Well, if I have
a joint or whatever, I know what that feels like.” But the combined effect may be
additive or even multiplicative. I think this is an area of concern. That small amount
of neither may [not] be that important, but the combined effect may be quite
important.

John Bellone 32:04
But just for maximum safety, we would probably give the blanket statement that you
should not drive.

Igor Grant 32:10
No, you should not drive under the influence of any drug that has cognitive and
neuromotor effects. Of course.

Ryan Van Patten 32:17
Or very underslept would be another state in which not to drive. An issue specific to
marijuana and driving that's different than alcohol and driving is the half life of
marijuana that you describe. I'm referring to the issue of policing marijuana and
driving. Whereas alcohol we do breathalyzers and test people whether or not
they're intoxicated and that tends to work. If we tried to implement that system in
cannabis users, someone may have smoked two weeks ago, and we would give
them a test and it may register that it's in their system. Do you have ideas? What is
out there in terms of recommendations for how we might police driving while high?

Igor Grant 33:01
Well, I think you raise an important point that alcohol turns out to be, if I could put it
this way, an “easy drug” because there's a pretty good correlation between blood
alcohol concentration and how impaired you are once you adjust for other factors,
like how often do you drink and how fat you are and these kinds of things. With
THC, it spikes quickly, assuming inhaled use, and then it's quickly redistributed to
tissues. So you have both effects. You can have a situation where a person has
recently used, their blood level is undetectable or below some level that people
have decided is impaired. But you're still stoned because of the pharmacodynamic
effects. The effects in the brain and other organs continue maybe for an hour or
two, even though your blood concentration is near zero. That's one problem. The
other is what you've said, that people who are very regular users or medicinal users
may have blood levels but they're not impaired at all. Because we also know that
there is an adjustment or an accommodation to the impairing effects of THC. That
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was shown back in the 60s and 70s - that people who repeatedly took THC, they
still felt high, but their actual neuromotor performance got better. That is, they
adjusted to that. These are complex issues. I think our recommendation would be
behavioral testing. That we need to improve behavioral testing at the roadside and
not rely on blood levels or things like that.

Ryan Van Patten 34:53
To remind our listeners, thus far in the conversation, we've really been focusing on
recreational marijuana, but my reading of the literature suggests that medical
marijuana can have differential effects on behavior, potentially cognition, relative to
recreational use. Can you speak broadly about what we know about medical
marijuana and cognition?

Igor Grant 35:14
Well, first of all, to clarify, if we're talking about medicinal cannabis, THC, it doesn't
matter whether you're taking it recreationally or medically - the effects are there.
The difference is, though, that people who take cannabis medicinally, tend to want
to take the least amount necessary to correct whatever it is. So, for example, if
they're taking it for pain. At least most people who have a medical problem, they
don't want to be going around stoned because they want to keep doing their work
or whatever it is they're doing. They actually don't like the impairing effect. What
they like is the antinociceptive effect. One thing that's been observed in some of the
studies is that actually the rather low doses - by dose I mean THC doses - can have
an improving effect on, for example neuropathic pain, and that concentrations like
2% containing THC. Now, there's probably no self-respecting stoner who would
even look at 2% THC, but patients benefit from these low doses. It suggests to me
that there is a dissociation between certain therapeutic effects and certain
psychoactive effects. We know this actually. There are many examples of this in
non-marijuana. For example, neuropathic pain can be treated well by old line
antidepressants, like imipramine and amitriptyline, or Tofranil and Elavil, starting at
doses of 50 milligrams. These are very subtherapeutic doses as far as depression
is concerned. You need 150 milligrams, maybe 200 milligrams for most people.
There's another example where a drug at one level has an effect on one type of
symptom, but it is not efficacious for other kinds of symptoms. I think we see that.
The other thing I would say is that - and we're looking into this as a research
question - that it may be that, for example, taking some THC if you have absolutely
no medical problem, you can get some kind of negative effect. It's going to affect
your cognition at some level because you don't have a problem to begin with. But if
you have a problem to begin with, say, with neuroinflammation, and if the THC
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reduces the inflammatory mechanisms in the brain, then maybe you will actually get
some benefit, paradoxically, from low doses. So that's a possible thing. This gets
into the whole neuroprotective action of cannabinoids that's being looked at more
and more.

John Bellone 38:16
You mentioned these agents that have very low percentages of THC. In those
cases, those agents typically have a high percentage of cannabidiol, CBD oil?

Igor Grant 38:28
No. Not in the studies I'm referring to.

John Bellone 38:31
Okay.

Igor Grant 38:32
But that's an interesting question. Some people have argued that, “Well, if you have
a combination of CBD and THC, could CBD in effect cut or reduce the undesired
psychotropic properties of THC?” I don't think we know that. There's a little bit of
evidence to suggest that might be true, but that really needs to be looked at. CBD
on the other hand, as you know, is not psychoactive in the usual sense. It does
have anti-anxiety actions, so I guess that's psychoactive. But [it’s] not psychoactive
in the way THC is. It probably works through entirely different mechanisms, not
through the endocannabinoid system at all. That's another area that's of very lively
interest now, just CBD itself.

John Bellone 39:20
It's a little bit of a fad right now, in terms of everyone using it for everything.

Igor Grant 39:26
Correct.

John Bellone 39:26
It's a panacea, essentially. It seems like the media has gotten ahead of the
research by miles. Would you agree?
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Igor Grant 39:35
Oh, yeah, absolutely. By the way, that doesn't mean it doesn't work for some of the
proposed indications, but we don't have data. The good data that we have
[suggest] CBD does have anti-epileptic actions. That was shown in studies of
Lennox-Gastaut and Dravet epilepsies - these kinds of rare but very severe,
intractable epilepsies of kids. CBD is helpful In those conditions. It probably has
more general anti-epileptic actions once we do those studies. It may have
antipsychotic actions. As a matter of fact, there are limited studies that have
suggested that it may be just as effective as our typical neuroleptics and maybe
without some of the negative side effect profiles like metabolic problems and such.
So, we'll see. It has anti-inflammatory actions, probably. It may be the case that it
helps your aching joints or helps you sleep. But the studies haven't been done,
that's the problem.

John Bellone 40:40
Yeah, sure. Just to clarify, you've been talking about the CBD?

Igor Grant 40:44
Yes. Well, THC also has anti-inflammatory properties, both of them do. But CBD
may be particularly useful as an anxiolytic agent and maybe antipsychotic. Nobody
would argue THC is antipsychotic - it's a pro-psychotic kind of thing. THC can
cause anxiety in some people.

John Bellone 41:08
I'm curious what you say to patients who might ask you about this. I get this
sometimes, patients asking what I think about CBD oils. And, you know, I give them
the same spiel of "Well, the research isn't there. Maybe it'll show something in the
future." What kind of caveat do you give?

Igor Grant 41:25
Well, that's pretty much it, I think. That's the truth.

John Bellone 41:28
Yeah.

Igor Grant 41:29
The other thing we don't know is not only whether CBD works for a particular
indication, but whether the way it's being administered is actually absorbed. If you
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put it on your skin over an achy joint, is it actually getting into the synovial fluid or
whatever? We don't know. Also, there are big differences in taking things by mouth
versus inhaling them in terms of the pharmacokinetics of it. We don't know about
that either. I'm sure patients feel that it's just us in the medical profession, just kind
of blabbing, but it's something that we don't know. But we do know about a few
things and I think those are things we should tell patients about. So it doesn't seem
like "Oh, we just don't know."

John Bellone 42:18
Just to reiterate, what would those points be?

Igor Grant 42:21
Well, for THC containing cannabis, there's very good evidence in regard to
neuropathic pain. As you know, [that] is not the pain of a broken leg or that kind of
acute pain, which is actually best treated by either non-steroidal anti-inflammatories
or opioids. I mean, those work very well for that kind of pain. THC, I don't think
works for that kind of pain very well. Neuropathic pain is this more chronic
hypersensitivity, burning, that kind of pain that's related to diabetes, HIV/AIDS,
certain other kinds of injuries and toxicities and THC is helpful with that. Severe
muscle spasticity in multiple sclerosis, that's another area where the National
Academies of Science actually concluded that there was conclusive evidence that it
was helpful in those two conditions. We know that THC is a modestly effective
anti-nausea agent. For people who, for example, have cancer or are receiving any
cancer treatments, if they're not benefiting from some of the traditional nausea
medications, it might be worth considering. Of course, it also helps us stimulate
appetite. People know that from the munchies. Again, [it] shows anecdotal evidence
actually can ultimately come to a scientific basis.

John Bellone 43:50
The patient should take it with their doctor's awareness.

Igor Grant 43:55
Well, you actually raise a good point. Particularly in states like California, where
marijuana is now legal, I think patients should talk about these things because there
could be drug interactions. For example, both THC and CBD are metabolized by
some of the enzymes that are also metabolizing other kinds of drugs, including
other psychotropic drugs, psychoactive drugs. There ought to be some caution.
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Ryan Van Patten 44:27
In the context of the opioid crisis, is it possible to use cannabis as an opioid sparing
strategy for chronic pain?

Igor Grant 44:35
Again, the data are not there yet. But the data that do exist do suggest the answer
is “Yes”. There are certainly animal studies that have been done that have shown
that animals that are models of neuropathic pain or even addiction tend to reduce
their intake of say an opioid of some kind, morphine, in the context of both CBD and
THC. Now I know that goes against the mantra of the gateway drug and so on and
so forth. It's true that the cannabinoids, THC, act on the reward system of the brain.
Whether they act in a way to prime the pump and make you more vulnerable to
other drugs, I really don't know that we have an answer to that. But I do think that
there is an opioid sparing action and that, ultimately, there'll be patients who will be
able to be either weaned off or significantly reduced their use of chronic opioids for
their pain.

Ryan Van Patten 45:44
I'd like to transition and ask you a sociopolitical question, which is the issue of
marijuana being a Schedule I drug. Can you talk about how this is not consistent
with the scientific evidence? And then social and research based consequences of
marijuana as a Schedule I drug?

Igor Grant 46:03
Well, you know, Schedule I contains highly dangerous, addictive agents for which
there is no medical use. I mean, that's what's in Schedule I. I don't think the
scheduling of cannabis in Schedule I is consistent with the evidence. Now,
cannabis can be habit forming, there's no question about that. It has some addictive
potential. But so do drugs like codeine and other drugs - sleeping pills, and so on
and so forth - and these are scheduled in a very different place. My own sense is
that we could use an approach actually like we use for codeine where preparations
that have higher doses of codeine are in Schedule II, those that have lower doses
are in Schedule III, for example. But whatever the schedule is, as long as it's not in
Schedule I, it would permit people to work with the drug in terms of clinical trials
and getting various kinds of permissions and so forth. The Schedule I has been a
real problem. Now, one positive step has been the so-called Farm Bill, which has
addressed CBD, hemp and CBD. And now CBD itself is not scheduled anymore. It
used to be until recently in Schedule I, now it is unscheduled as long as it comes
from a source that contains less than, I think it's 0.3% THC, or is manufactured in a
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manner that certifiably has no THC in it. So that's a step forward. The problem
though remains for medical researchers that just because it's descheduled still
doesn't mean you can give it to people because you still have to go to the FDA to
get an IND. To do that you have to show that the source was produced in a safe
manner, it's free of toxicities of various kinds or chemicals. It's still a bit of a
problem.

John Bellone 48:12
This might seem random, but can smoking marijuana lead to cancer? I know
obviously, there's strong evidence of tobacco can.

Igor Grant 48:21
There has never been an association established with lung cancers and the usual
cancers. In the National Academies report that are referred to, they did find a small
association with an odd form of testicular cancer, I forget which kind it was actually.
But that's it. There's no relationship, that I am aware of, to lung cancer or kidney
cancer, stomach cancers, some of the usual things that tobacco has been related
to.

Ryan Van Patten 48:51
That's good news.

Igor Grant 48:53
Okay, but let's also say this. That may be true for THC itself or pure cannabinoids.
Recall though, that most people have not been smoking 20 and 40 marijuana
cigarettes a day, which has been the way tobacco has been used, at least by some
people. Because you would be absolutely unconscious if you did that, even with low
concentration THC. It may be the case that if people were using a lot of plant
products that are being burned, that they would still get some of those
complications because you're still inhaling all the toxins. I don't think the toxins are
different. It's just the amount of use is so much less.

John Bellone 49:45
Okay.

Ryan Van Patten 49:45
Yeah, that makes sense. So we'll ask you just a couple of professional development
questions if that's okay, moving away from marijuana. As we mentioned, you're a
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psychiatrist by training, but you've had a huge influence in the field of
neuropsychology. We're sitting in your office right now, and I have a view of all of
the INS and NAN awards that you've won. Can you speak to your work in the field
of neuropsychology?

Igor Grant 50:15
So, as you say, I mean, I came at it from an odd direction. I'm a physician trained in
psychiatry. How I got into neuropsychology was actually through research when I
was in training at the University of Pennsylvania. Another co-trainee and I were
interested in the question actually of, “Is it true that marijuana causes brain
damage?” Because some of the early papers came out, they talked about
amotivation and people getting brain injuries, and so on and so forth. Suffice it to
say that being at Penn, in those days, we were aware that there were users who
were not brain damaged or didn't seem to be. So we concocted a study. Concocted.
[laughs] We designed a study.

Ryan Van Patten 51:03
[laughs]

John Bellone 51:04
It sounds evil when you say it like that. [laughs]

Igor Grant 51:06
We designed a study to look at whether the brains of people who were regular
users of marijuana, who happened to be Penn medical students at the time, and
[those] who were not were any different. Now, how do you study the brain in the
early 1970s? MRI has not even been invented yet. Are you going to do
pneumoencephalograms, or PEG, which is so hard? Actually, one of my professors
who happened to be a psychiatrist said, "Well, you know, I was just reading the
other day about this thing called the Trails test." It turns out, my mentor was very
interested in the problem of psychiatric effects of thyroid disease. Apparently, he
came across an article where people had been given this Trails test, who were
hypothyroid, and then they were given thyroid hormone and they showed that their
brains work better after being treated. Then I looked up this Trails test and the
article was by this guy Reitan. Ralph Reitan, his name was. I then tried to follow it
up. I actually just got on the phone and called Ralph Reitan who happened to be in
Seattle at the time, and I said, "I'm a psychiatry trainee and I want to do this and
that." Those in your audience who are old enough to remember Ralph Reitan will
remember that he was a little bit of a gruff person, he didn't brook fools lightly and
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kind of went [grumbling sound]. But, anyway, for whatever reason, he got intrigued
by this physician trainee interested in this thing. He sent us instructions, and we got
from him elements of this Halstead-Reitan battery as it was called - Category test,
intellectual performance tests, the Trails test, tapping, all these kinds of things. So
we learned how to administer them with his help, and then studied these students.
Of course, we found no differences, as you would expect. They were very high
functioning people. But what that got me into was an interest in how you assess
brain function, given that there is no direct way of getting into the brain. So that's
how I got into it. Then when I moved to San Diego, I was fortunate to get into a
study of multiple substance-using youth. Again, we applied an extended series of
neurocognitive tests with these people. Then I got into studies of alcohol. You can
see there's a theme here, all of these recreational drugs and the problems with
them. That's kind of how I got into it. But I got into it through a research question.
How do you assess the brain in people who are alive and not do damage to them?

John Bellone 54:06
Yep. That was why the field of neuropsychology was born and developed.

Igor Grant 54:11
Yep, exactly.

Ryan Van Patten 54:11
Yeah, well we're grateful in neuropsychology for your contributions. So to put a cap
on that you were president of INS in 2007. Another leadership position you've had
here at UCSD was Chair of Psychiatry. Can you talk about those two different
leadership roles? The challenges, the rewarding aspects of each? How did they
differ?

Igor Grant 54:32
Well, they're very different. INS, of course, is a professional society, scientific
society, and I had been a member actually from the early days of the society, in the
70s. I always found it to be one of the most interesting societies to go to because
they were addressing questions that I was interested in which fundamentally boiled
down to the effects of diseases or drugs on the brain and behavior. INS is a great
place to study that. While I was on the board of INS, there came a time when the
INS decided to found its own journal. And for whatever reason, I was asked to be
the Chief or the founding editor. I think they were looking for somebody who had a
broad interest in neuropsychology that was not necessarily rooted in any one theory
of neuropsychology or one aspect. So I got into it that way. I think being President
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of a scholarly society is not a terribly hard job unless the society is having
difficulties. There are times when societies do have these problems. I happened to
be president at a time when it was smooth sailing. It was just a lot of fun and
working with colleagues. One thing I was very happy about, and still I'm happy
about with the INS, is how welcoming it is to trainees. It is the place where you
meet the bright young people of the future. Really, it is. I mean, if you go to the
poster sessions or even some of the platform sessions, there are a lot of people
who are fellows or graduate students, young faculty presenting their work. That's
very refreshing, in my mind. As far as chairing a department, that's a very different
story. I mean, here one has to be mindful of many different interests and [the]
professional trajectories of different people, and also students. I found that very
rewarding, very enjoyable. I don't know what else I can say about that.

John Bellone 56:45
Excellent. We have a couple of bonus questions. Before we get to those, I wanted
to maybe put a one to two sentence summary on the kind of effects of marijuana
and cannabis.

Igor Grant 56:58
First of all, as we started out, there's no question there are acute effects and those
are not trivial. They can affect safety and all sorts of things. They can also affect
people's social and behavioral trajectory. I would just emphasize, even if we are not
clear that there is a specific neurological insult relative to marijuana use, there can
be damaging effects that have to do more with the behavioral changes that can be
experienced and the preoccupation with a substance as happens in addiction. I just
want to make sure I'm not minimizing that there can be problems.

In terms of long term effects, I am pretty convinced that in terms of adults who are
using marijuana modestly, as has been the case in the last 40 or 50 years, there
isn't anything long lasting that you can see, particularly if you examine people who
have been detoxed, if you will, who have who have been off the marijuana for at
least a month.

In terms of the developing brain, I think this is an open question. I know a lot of
people are very convinced that marijuana damages young brains and that it has a
lasting or forever effect. Maybe that's true. I'm not convinced that the data are there
to support it. But it's a reasonable hypothesis. If you're adding something to a
developing system, you're changing it in some manner. I think we need to just figure
that out. The reason I think it's important to figure it out right, is that we already
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have the experience of public sentiment getting ahead of the science in the whole
field of marijuana because our governments have been so determined to keep
marijuana illegal and to emphasize the potential harms. I think what happened is
that people gradually realized this just wasn't true. It's fake news, kind of, if I may
bring it into the modern parlance. So now people have gone to the opposite
extreme, "Well, it's completely safe. You can use it for everything. It cures
everything." That's not true either. Nothing is perfectly safe, nothing is perfectly
harmful, probably. I'm just hoping that we can get to a point where we can do this in
a more evidence-based way.

John Bellone 59:32
Perfect. Yeah. I think it'd be beneficial for listeners to have that high level summary.
So thank you. We’ve got a couple bonus questions. One of them is if you can
improve one thing about the field of neuropsychology, what would that be?

Igor Grant 59:47
Well, I don't want to give a jokey answer. I think, let me reframe it as, I think there
are enormous opportunities in the intersection of neuropsychology, psychiatry
generally, and bioengineering and computer science, and information processing,
machine learning, these kinds of things. I would hope there will continue to be a lot
of engagement in that area. I'd love to eventually see PhD programs that intersect
between psychology and say, engineering, to look at what these opportunities are.
That's not something to improve neuropsychology. Well, I guess it improves it, but
it's, I think, an opportunity that I'm hoping people will take advantage of.

Ryan Van Patten 1:00:43
For our listeners, before we started recording this conversation, Igor, you and I had
a quick conversation about here at UCSD, just how integrated - we might be
overstating it, but how we are working towards more integration in terms of the
Department of Psychiatry and Engineering. As a fellow here, I've experienced that.

Igor Grant 1:01:02
Right.

Ryan Van Patten 1:01:03
So I appreciate those initiatives that you and Eric Granholm have taken to bring
engineering and psychiatry, psychology, and neuropsychology together. I think it's a
great idea. So our second...
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John Bellone 1:01:15
I was going to say we need all hands on deck for some of these big problems that
we have today.

Igor Grant 1:01:19
That's right.

Ryan Van Patten 1:01:19
Yeah. Our second bonus question is, what is one bit of advice that you wish
someone told you while you were in your training, or that someone did tell you that
really made a difference? We're looking for an actionable step that trainees can
take that they might not have thought of, that could improve their training and
performance?

Igor Grant 1:01:39
Well, I don't know whether they would have thought of it or not or maybe they do it
anyway - but I think taking the damn tests yourself is very important.

John Bellone 1:01:47
[laughs]

Ryan Van Patten 1:01:47
[laughs]

Igor Grant 1:01:47
To see what it is your patients or research participants are really going through.
What are the different reasons why a performance may be affected beyond the fact
that there's something about your brain that's different - in terms of just
manipulation of whatever the objects are, unfamiliarity with them, not understanding
instructions, being anxious, and so on, and so on. I mean, things that I'm sure
people are studying, but I don't know - do you guys take the test yourselves?

John Bellone 1:02:16
Yeah, I sometimes get asked by patients. Have you ever taken this? [laughs]

Igor Grant 1:02:20
Have you?
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John Bellone 1:02:21
Yeah. Most of them, in grad school. I did. Yeah.

Igor Grant 1:02:23
Yeah. I think it's truly important to get into that. Then also as an examiner, then you
learn what it is that you may be doing that may be affecting the test results in an
unexpected way.

John Bellone 1:02:37
Yeah. I think that sentiment, that there are things other than an organic brain
disease that could cause poor performance on these tests, I think that's lost to
many neuropsychologists. You spoke like someone who was just outside of the field
enough to look down on it - not down on it, but look from a different vantage point. I
hope that more neuropsychologists take that perspective, too.

Igor Grant 1:03:02
Can I throw in a bonus answer? You didn't ask, but the importance of norms and
particularly norms on practice effects and repeated measures. I think in the latter
part, we still have a long way to go. People come in and see you six months later,
after some head injury or whatever it is. There are very few tests that have been
adjusted for repeated measurements so it's hard to do that. I think that's a
challenge.

Ryan Van Patten 1:03:37
Yeah. We've never received a bonus answer before. [laughs]

Igor Grant 1:03:40
I'm sorry. [laughs]

Ryan Van Patten 1:03:41
No. Thank you. It's a good one.

Igor Grant 1:03:45
Dr. Robert Heaton would be proud of my answer. [laughs]

Ryan Van Patten 1:03:47
No doubt. Maybe the next Heaton manual can include test-retest norms.
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Igor Grant 1:03:54
He's working on that.

Ryan Van Patten 1:03:55
Yeah.

John Bellone 1:03:56
Excellent.

Ryan Van Patten 1:03:56
So this is our very last question, Igor. Now that we've covered advice for trainees,
we'll finish up with advice for early career professionals. The context of this
question is the changing healthcare landscape. We want neuropsychology to
remain relevant and useful moving into the future. So once we are established as
neuropsychologists, what steps can we take to ensure that we're providing cutting
edge research and clinical services for the next 10, 20, 30 years?

Igor Grant 1:04:24
That's a rather broad question. [laughs] But anyway, I think the thing that's
important is that neuropsychologists focus on the area that they can really be
helpful in. As you alluded to earlier, at some point, one of the origins of
neuropsychology was in localizing brain injury and trying to figure out, "Well, do you
have something in your right anterior temporal lobe?" or whatever it may be. Well,
we have wonderful imaging techniques which are far better at doing that. But no
amount of imaging can tell you about the thing that's important about the brain, and
that is its output. The output has to do with cognitions and behaviors and effects
and so on and so forth. This is where psychological testing both neuropsych and
general psychological testing should be focused. What is the real effect of whatever
it is on the person's performance?

And the other challenge we have  - second bonus [laughs] - is relating our test
results to everyday function because the translation is not easy. Somebody may
have deficits in "executive functioning", but is it actually affecting their everyday life?
And, if so, in what way? And what can we help them do about it? I guess my
general answer for professionals is focus on the area that we are uniquely qualified
to comment on. I don't think we need to speculate on where the injury is, and blah,
blah, blah, because there are other techniques now that can do that.
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Ryan Van Patten 1:06:11
Yeah. Ecological validity is really important.

Igor Grant 1:06:14
Well, we are measuring the behavior. It's like, you know, if somebody studies the
liver, they're studying what the liver does. What does the brain do?

John Bellone 1:06:24
Yeah.

Igor Grant 1:06:24
And imaging doesn't tell you that.

Ryan Van Patten 1:06:27
Yeah.

Igor Grant 1:06:27
Well, there are functional imaging methods that tell you something about what the
brain is doing. But not in terms of how it translates to your life. Like we talked about
before - okay, so there's increased or reduced regional cerebral blood flow, or some
other uptake of some tracer or whatever it may be. But what does it actually mean?

John Bellone 1:06:51
Yeah, there's a difference between looking under the hood of a car, checking the
oil, checking the fluids, and then actually driving the car.

Igor Grant 1:06:56
Exactly.

Ryan Van Patten 1:06:58
We are the test drive of the brain.

Igor Grant 1:07:01
Okay. You guys want to be the Lamborghini. [laughs]
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John Bellone 1:07:07
Ryan believes he already is. [laughs]

Well, Igor, thanks so much. Anything else you wanted to add before we finish?

Igor Grant 1:07:14
The only other thing I'd say is it's a great field and I think it's only limited by the
imaginations and intuitions of the people practicing it. One good example is, you
know, they say "Fortune favors the prepared mind." Well, people who understood
neuropsychology and something about medical disease were then able to get into
what's the effect of HIV/AIDS on the brain and behavior. But it's not because we
knew something about HIV/AIDS, it's because we were trained to assess that
ability. There'll be more opportunities like this in terms of inflammatory diseases, all
sorts of things.

John Bellone 1:07:59
Definitely.

Ryan Van Patten 1:07:59
Yeah.

John Bellone 1:08:00
Thanks so much.

Igor Grant 1:08:01
Sure.

Ryan Van Patten 1:08:01
Thanks, Igor. Really appreciate it.

Transition Music 1:08:03

John Bellone 1:08:07
Well, that's it for our conversation with Igor Grant. If you haven't yet, take a second
to hit that subscribe button on whatever podcast platform you're listening to this on.
And leave us a rating to let us know that you're enjoying the show and to help
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others find it. As always, thanks so much for listening, and join us next time as we
continue to navigate the brain and behavior.

Exit Music 1:08:27

John Bellone 1:08:51
The Navigating Neuropsychology podcast and all the linked content is intended for
general educational purposes only, and does not constitute the practice of
psychology or any other professional healthcare advice and services.

Ryan Van Patten 1:09:03
No professional relationship is formed between us, John Bellone and Ryan Van
Patten, and the listeners of this podcast. The information provided in Navigating
Neuropsychology in the materials linked to the podcasts are used at listeners' own
risk. Users should always seek appropriate medical and psychological care from
the appropriate licensed healthcare provider.

End of Audio 1:09:21
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