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Top 5 Tips to Boost Your 
Brain
Datis Kharrazian, PhD, DHSc, DC, MS, 
MMSc, FACN

Ari: Hey, everyone. Welcome back to the 
Superhuman Energy Summit. I am here with 
the brilliant, wonderful, amazing Dr. Datis 
Kharrazian, who is an award-winning researcher, 
academic professor, and functional medicine 
healthcare provider. He specializes in developing 
evidence-based models to treat autoimmune, 
neurological, and unidentified chronic diseases 
with non-pharmaceutical applications, such as 
diet, nutrition, and lifestyle medicine, which I 
absolutely love.

His academic and clinical research has been 
featured in numerous documentaries. And his 
clinical models of functional medicine are used 
by several academic institutions and thousands 
of healthcare providers throughout the world. 
He’s also received appointments as an associate 
clinical professor at Loma Linda University School 
of Medicine, a research fellow at Harvard Medical 
School, and a research fellow at the Department 
of Neurology at Massachusetts General Hospital. 
And in this talk, he’s going to be telling us all 
about the role of the brain, and maybe also we’ll 
get into some immune stuff in relationship to 
energy levels. So welcome, Dr. Kharrazian. Such a 
pleasure to connect with you again, as always.

Dr. Kharrazian: It’s always a pleasure, Ari.

Ari: So to start us off, let’s talk about your big 
picture paradigm of the role of the brain in energy 
levels. So there are lots of different mechanisms 
and paradigms that are out there. There’s people 
talking about limbic system dysfunction; there’s 

people talking about childhood trauma. There’s 
the Polyvagal theory with Stephen Porges and 
sympathetic versus parasympathetic. There’s 
people talking about more of the psychological 
angle of negative beliefs and thought patterns. 
There’s glial excitotoxicity. There’s toxins and the 
glymphatic system. There’s neurotransmitters. 
There’s all these different layers of mechanisms 
and things that we could talk about as far as the 
role of the brain in how it impacts energy levels 
and mood, which kind of overlap. But what’s your 
big picture kind of paradigm of the role of the 
brain in relationship to energy levels?

Dr. Kharrazian: So all the things you talked about 
like dysautonomia and neuroinflammation and 
snap activity and neurodegeneration, they’re 
all part of it. But fundamentally as a clinician, 
one of the things that I think most people see 
is that a patient comes in, and one of their 
chief complaints is their fatigue. And one of the 
quickest things to do as a clinician is to go, is this 
brain-based fatigue, or is this metabolic fatigue? 
And there’s a difference between the two. Brain-
based fatigue is a type of fatigue that shows up 
when a person uses the brain. So when someone 
says, hey, when I drive, I just need to take a nap. 
When I start reading, I can’t go past a — I can’t 
get through a chapter. That’s brain-based fatigue, 
and that’s different than metabolic fatigue. 
Metabolic fatigue, they are just tired for no reason 
throughout the day.

And some people have both, but I think there’s 
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a lot of people that really have brain fatigue, and 
they get treated for like adrenal dysfunctions and 
all these metabolic things. And really ultimately 
what they really need to do is get their brain 
healthier. And that’s one of the key immediate 
things I would like to kind of — when you look at 
the big picture, first of all, what are you dealing 
with? And brain fatigue is a red flag of something 
going wrong with how the brain’s metabolism is 
working, and then all the things you brought up 
then have to be dissected out to see what’s the 
cause of it.

Ari: Got it. Is there any overlap between these two 
things? Like, for example, there are certain people 
out there who are in the chronic fatigue syndrome 
niche, and they’ve promoted a theory of that the 
brain is very central to chronic fatigue syndrome 
and it’s specifically stress and trauma that kind of 
rewires the brain, the limbic system, especially in 
a way that promotes very physical fatigue. I guess 
you might call it metabolic fatigue in addition to 
maybe brain-related symptoms. What do you see 
as the overlap there?

Dr. Kharrazian: Well, it’s definitely a vicious 
cycle back and forth between the two. For sure 
metabolic fatigue is going to cause brain fatigue. 
The key thing about the brain is that the brain is 
one of the tissues in the body that’s — it’s called 
postpartum atonic tissue. It doesn’t go through 
cell division any further. So once you’re born, the 
amount of neurons you have in your brain, that’s 
it. Those neurons can either connect with each 
other and develop plasticity. But the total quantity 
of neurons you get is what you’re born with, and 
that’s different than other tissues in the body.

So like your liver is always regenerating; your 
gut is regenerating; your kidney is regenerating. 
All your organs are constantly regenerating, but 
your brain, the amount of neurons you have 
are what you have. And when you have like a 
chronic inflammatory, metabolic disease, like 
inflammatory bowel syndrome or something, 
there’s going to be a toll it takes on the brain 

because systemic inflammation is going 
to cause brain inflammation and promote 
neurodegenerative mechanisms.

And then what people sometimes forget is the 
reason they’re not feeling better or recovering out 
of the chronic fatigue is because their brain is in 
trouble. And now, when the brain is in trouble, 
depending on the region of the brain, if the frontal 
motor areas are a problem, then using your arms 
and exercising is going to be fatiguing for you. 
If your autonomic centers, the basic ganglion 
that controls your limbic system are a problem, 
then you have dysautonomia and have more 
heart rates that are going to raise your blood 
pressure is going to cause you to be fatigued. It all 
depends. If your center lobe is involved, watching 
TV with quick flashes of screens. Once we see 
someone that does have brain-related fatigue, 
there’s a couple of questions you ask. What areas 
of the brain are involved, and then what are the 
mechanisms causing it?

So you could have someone that fatigues when 
it’s really bright, and they don’t have their 
sunglasses. That means their brain’s cooked. 
That’s a different area of the brain than someone 
who has fatigue when they read versus some who 
has fatigue if they’re in a windy road. One is the 
vestibular system; one is the occipital lobe, one 
is involved with autonomic centers for people 
with constriction and dilation. So literally, you can 
listen to a patient, listen to their symptoms, and 
get fine-tuned. And usually, patients say, oh, it’s 
so weird. But when I do this, this is really what 
I noticed, this symptom, but that’s specific to 
regions of the brain.

Ari: It’s interesting. So how separate are these 
different manifestations as far as the causes? 
And for context, we could look at obesity, 
diabetes, insulin resistance, high blood pressure, 
dysregulated blood lipids, metabolic syndrome. All 
of these things are largely different manifestations 
of a lot of the same root causes at the nutrition 
and lifestyle level. How much of that same type of 
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thing is going on with these different regions of 
brain dysfunction that you’re describing? Is it the 
same set of root causes, or is it totally different 
root causes depending on how it manifests?

Dr. Kharrazian: Right. That’s a good question. 
So the first thing is all the things you 
mentioned, all those metabolic conditions, all 
those inflammatory conditions all promote 
neurodegeneration. It’s well established in clinical 
research. So the question is then why does certain 
areas show up, and others don’t show up. So that 
goes back to some fundamental concepts that 
are actually your personal neurodevelopment. 
So each of us have different regions of the brain, 
which have greater connectivity, greater plasticity 
than other areas. So, for example, let’s say you 
were a kid, and you grew up, and you try to play 
sports, and you were bad at it. And you weren’t 
coordinated, but you were just developing. You 
were a kid, but people started making fun of you. 
And then you never played sports, and you always 
avoided sports forever. Then your vestibular 
motor system is not going to develop.

So you have maybe a least efficient system. So 
maybe then you excel at math, or it could be the 
opposite. Maybe you were terrible at math. So 
you avoided all math and then focused on sports 
your whole life growing up. So during that newer 
development state, you have different areas of 
your brain that have greater plasticity than others. 
Now, when you have that as a baseline, and 
everyone has different degrees of greater function 
and greater connectivity in certain regions based 
on how they exercise or use their brains. 

Now, when you overlap an inflammatory, 
metabolic condition on top of that, let’s say 
like diabetes, well, the areas — You’re going to 
have neurodegeneration, neuroinflammation 
throughout the brain, but the areas that show 
up first are the areas that have less plasticity. 
So if you’re the person who didn’t have a very 
developed motor coordinated muscular system 
because you never played sports, well, you might 

end up with your neurodegeneration first showing 
up with vertigo and dizziness and instability.

For someone else, maybe it’s the other one who 
didn’t do the math. They’re going to start, but not 
remember phone numbers and remember list. 
And so, everyone’s brain is different. Everyone’s 
brain has different levels of connectivity or 
plasticity in certain areas. And then, when you 
put a metabolic condition on top of it, the clinical 
presentation is always showing the first with the 
least amount of connecting. So that’s why it’s 
different from one person to the next.

Ari: Very interesting. So as far as how nutrition 
and lifestyle play into this, what do you see? 
Are there sort of well-defined, more typical root 
causes at the nutrition-lifestyle level of these 
conditions, or to what degree do you see nutrition 
and lifestyle as factoring into these brain-related 
symptoms that you’re describing?

Dr. Kharrazian: Well, they’re critical. So I think 
one of the key things is — First of all, if a person 
is suffering from a chronic condition or a fatigue 
issue or a condition — we’re trying to figure 
out patients — so realize what role the brain 
plays and then what are the mechanisms? Well, 
obviously, inflammation is as a key mechanism, 
but inflammation in the brain is totally different 
to the rest of the body. So in the brain, you have 
primarily Neuroglial cells, microglial cells, and they 
don’t have an off switch. In the systemic immune 
system, we have suppressor cells that can shut 
down the immune system. We don’t have two 
suppressor cells in the brain. We don’t have two 
regulatory cells in the brain, and we have these 
Neuroglial cells in the brain. And then the other 
key feature of these Neuroglial cells, the immune 
cells of the brain, is that they can get into a 
physiological state called neuroglia priming where 
they don’t shut off.

As a matter of fact, things like traumatic brain 
injury that’s really impacting area of the brain 
turns on these glial cells. And then they stay on, 
and they’re hyper. They have a heightened state 
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of an inflammatory reaction, and they’re triggered 
by inflammation throughout the body. So you 
could have also someone who has like head injury 
and then their neuroglia cells are already primed 
probably from 10 years ago in a car accident. And 
now they’re trying to get early diabetes, and now 
they’re really getting severe degeneration and 
symptoms there. So inflammation is a role with 
all — like just the general concept of diet, lifestyle 
impacts brain function. But in addition to plasticity 
in different regions, we will have different areas of 
prime glial cells, maybe from past injuries; maybe 
from past assaults to the brain, maybe someone’s 
hypoxic due to poisoning. Who knows?

And then, when you add all those up, yes, the 
underlying causes of all this is inflammation, but 
everyone has a different level of glial priming and 
a different degree of plasticity. So the expressions 
of it is all different, but otherwise, you have to 
treat the inflammation. — when people have 
prime glial cells, there’s only certain things that 
can make a difference for that from a nutritional 
perspective. For example, if you take flavonoids, 
they can actually cross the blood-brain barrier.

So if you don’t take it — some people, for 
example, have a really nice response to the 
curcumin or resveratrol, but not respond to 
SI extract or pomegranate extract because 
let’s say resveratrol can cross the blood-brain 
barrier. Some of the reasons why people go, 
my depression, or my energy changed could be 
because of the ability of that natural nutraceutical 
to cross the blood-brain barrier and then actually 
turn on the glial cells. So that’s where it gets really 
exciting when you think about inflammation that 
the immune system in the brain is different than 
the rest of the body. And then now routine will be 
to get those cells from a nutritional point of view. 
There’s only so many things that could cross the 
blood-brain barrier.

Ari: Interesting. I want to come back to the 
nutraceutical aspect of things and phytochemicals 
that do that effectively, but is there a point at 

which all of these different mechanisms converge 
into some of the same pathways? So what I 
mean is you mentioned a number of different 
potential causes of how the brain could start to 
dysfunction: everything from toxic exposure, 
heavy metals, or carbon monoxide poisoning, or 
something like that to head injury, to, I’m sure, 
just poor diet to being sedentary to, I’m sure, 
there’s probably ten other things that you could 
list off.

Do they converge through this inflammatory 
pathway and the glial overexcitement? Is it 
possible to sort of say there is a general pattern 
of excessive inflammation and glial excitotoxicity 
that results from almost all of these different 
causes and that may manifest differently 
for different people, depending on their 
genetics, their unique causes, their personality 
development as you described different plasticity 
differences, but do they converge like at some of 
the same biochemical mechanisms at some point?

Dr. Kharrazian: Yeah. I mean, I think for the 
most part. Like you said, inflammation is where 
everything merges. It triggers all these different 
cascading events downstream. But the other 
unique thing about the brain is when you look 
at the brain, there’s two types of cells in the 
brain. There’s neurons, and then there’s the 
glial cells, and glial cells or even neurons are 
what branch into each other and have electrical 
activity. So inflammation will definitely turn on 
these glial cells in the brain that can promote a 
neurodegenerative process. And some people 
have different degrees of primed glial cells, but 
then something unrelated to inflammation is just 
activity of the brain.

So neurons make mitochondria within them for 
their ATP production only after they’re stimulated. 
So your mitochondria biogenesis in neurons, or 
even in muscles throughout the body and the 
brain specifically, take place from activation. 
So your brain naturally literally unrelated to 
inflammation as a common area because the 
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brain is unique that it needs stimulation also. So 
you need to reduce inflammation, but it needs 
activation. So when you stop using different 
regions of the brain, it degenerates. As a matter 
of fact, these neuroglia cells that are involved 
with inflammation, their normal job is to get rid of 
dead cells and debris in the brain. When neurons 
stop firing, they just start tearing them up.

Ari: Oh, wow. So it becomes a neurodegenerative 
process in areas of the brain that are not as active 
as they should be?

Dr. Kharrazian: Right, and we tend to kind of 
focus on certain things we’re good at and like to 
do. And as we get older, those start to show up, 
especially if you have an underlying metabolic, 
inflammatory disease, which adds fuel to the 
fire. So what’s very unique about the brain is, of 
course, inflammation is the vergence area, but 
one of the most overlooked areas is activation 
and stimulation.

Ari: You’re speaking my language now 
because hormesis is my favorite subject and 
transient metabolic stress and how that affects 
mitochondria. But to some extent what you’re 
talking about here, I’m sure there’s a hormetic 
element, but there’s also just like challenging 
areas of your brain that you may not be making 
conscious efforts to, for example, do math or do 
crossword puzzles, or do things that you wouldn’t 
normally do. Is that accurate?

Dr. Kharrazian: It’s accurate. It goes to the point, 
like let’s say, for example, someone is tired all the 
time, just fatigued, and they’re exhausted. And 
they know when they drive in a windy road, that 
really fatigues them. And that’s all vestibular. The 
vestibular system tries to figure out where you’re 
in space in relation to your environment. So for 
them, they’re going to have to do the vestibular 
rehabilitation to get their brain function back. 
They can take all the nutraceuticals in the world. 
It’s not going to make those neurons develop 
mitochondria, develop plasticity — only activation 
will.

Inflammation will promote it. And if you reduce 
inflammation, it can slow down the process, but 
it’s not going to make neurons connect, and it’s 
not going to make neurons have mitochondria. 
The person that is bad at math and now every 
time they try to do calculations with math or 
timeline, they get really tired, fatigued. They’re 
going to have to start doing math and very basic 
level 101 brain rehabilitation. Whatever they can’t 
do is what they do.

Ari: Is what they should do; in other words, yeah.

Dr. Kharrazian: If your balance is bad, you do 
balance. If you can’t find your nose because you 
keep missing your nose, you’ll figure it out.

Ari: Got it. Yeah, fascinating. I had never thought 
about it quite like that. Okay, so it seems like 
there’s two elements here, and I’m sure this 
is still oversimplifying, but one element is this 
sort of personalized element that depends on 
individual assessment and identification of which 
parts or systems of the brain are not adequately 
stimulated or under activated and don’t have 
adequate degrees of neuroplasticity and are 
prone to this sort of neurodegenerative process 
that you’ve described.

And then the other aspect of it is maybe 
more universal recommendations as far as 
nutrition and lifestyle that we know decreases 
inflammation in the brain and supports optimal 
brain function and brain cell health. Is that 
accurate to say?

Dr. Kharrazian: Exactly, yeah.

Ari: Okay, so given that we are doing this 
interview, and we have tens of thousands; 
hopefully, a couple of hundred thousand people 
listening to this who, unfortunately, don’t in 
this moment have the luxury of sitting across 
from you and your office where they can get 
a personalized assessment. My first question, 
I want to dig into the universal stuff and 
recommendations, nutrition, and lifestyle stuff, 
but are there any aspects of assessments that 
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someone could do at home sort of on their own? 
And obviously, there’s no substitution for seeing 
someone like you in person, but is there any 
way that someone could sort of self-assess and 
identify, hey, these parts of my brain maybe are 
under active.

Dr. Kharrazian: There is. So let me give you a 
general answer. And so, I wrote a book called Why 
Isn’t My Brain Working. And then, at the beginning 
of each chapter, I wrote the symptoms of different 
mechanisms, dysfunctional differences of the 
brain — lack of blood sugar issue or from a 
neuroinflammation issue or from a blood-brain 
permeability issue or from gut-brain access 
issue. So there’s different symptoms that present 
each one. My attempt to try to share more of 
the specific application was to write a book and 
break it down by chapter with symptoms in each 
chapter for each section. So that was one way to 
do it.

Ari: I actually have that book in the cabinet right 
behind me. I should’ve gotten it out, but it’s a 
phenomenal book, and it’s filled with all my notes 
and highlights all over the place.

Dr. Kharrazian: So that was the attempt for me 
to try to like teach people that when you look at 
your brain, there’s so many different things that 
can go wrong, so many different mechanisms, and 
here’s how you can kind of fine-tune which ones 
may be involved with you. And here’s the research 
of how you can change these things. And then 
once I wrote my brain book, I had a lot of people 
contact us say it’s a great book. I read it, but I 
have so much brain dysfunction. I can’t even get 
through it. It’s hard to understand, and then made 
a video program called Save Your Brain — an 
online program — that doctors can you use, but it 
really goes into a step-by-step approach.

And it teaches people to do their own physical, 
neurological exam and look at symptoms and 
kind of get what checks to do. But for the most 
part, maybe you kind of think of it front to back 
of the brain. Like if you have a hard time with 

math, then get a math app and start doing 
multiplication tables and games that — I don’t 
know — elementary school people are wanting to 
do. That can really help you. If you have a really 
hard time with directions and people’s faces and 
shapes, then do games like Tetris, where you’re 
looking at shapes and trying to fit them into 
different spots. If you close your eyes and put 
your feet together and see if you sway or how 
your balance is, or stand on one foot and close 
your eyes and it bounces off, you get to do some 
balance exercises.

Those are general, the most common things. It’s 
just left-right brain and balance. I mean, you can 
get to the very fine-tuned areas of each region of 
the brain if you had a chance to do an exam, but 
those are the general guidelines. And for the most 
part, highly active and doing multitask exercise 
where you’re hitting a tennis ball, running, timing, 
planning, those are like fantastic ways to keep 
your brain healthy from aging, whether it’s tennis 
or ping pong or basketball. So those are important 
to do. And then cognitive things like you should 
try to learn a language. You should try to keep 
your brain active and stimulated. Definitely, just 
watching TV passively is not good for the brain. So 
those types of activities make a big difference. Be 
an athlete, be a scholar, keep your brain healthy, 
keep your inflammation down, and then that’s the 
way to preserve your brain.

Ari: Excellent. So I want to dig into the nutrition-
lifestyle aspects here. I know in your book; you 
talk a lot about a lot of things. It’s a gigantic book. 
I think what is it? 600 pages or something?

Dr. Kharrazian: Yeah, something like that, but a 
lot of references in the back so it’s not a —

Ari: Yeah. So blood sugar regulation is a big 
issue as far as brain-related issues, stress, sleep, 
circulation is something that you talk about, the 
brain-gut access. What do you think — I’m sure 
all of these are pretty common, but if you were 
to say, hey, here are the three most common 
causes of why someone would have brain-related 
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fatigue or the five most common causes of why 
someone would have brain-related fatigue as far 
as nutrition, lifestyle factors, what would be that 
list for you?

Dr. Kharrazian: Okay. Well, gosh, that’s a tough 
question. Number one, for sure, in the current 
US population is going to be blood sugar stability. 
And that could include being prediabetic, diabetic, 
or being hypoglycemic where blood sugar levels 
drop. So blood sugar rollercoaster rides are going 
to devastate the brain.

And one of the things that — when a person eats 
too much carbohydrates, which turn sugar or 
if they’re prediabetic, they put out more insulin 
and insulin just turns on these Neuroglial cells in 
the brain. It causes significant inflammation and 
really promotes the neurodegenerative process, 
and just the daily function of the brain uncouples 
mitochondria bioenergetics to be efficient. 
And you really can’t use the brain — The brain 
dysregulates. In people with low blood sugar, 
they’re the ones — when the blood sugar is low, 
the brain doesn’t have fuel.

And even when their blood sugar levels drop, 
there’s an insulin surge too as an attempt for the 
body to get glucose into the cells, whatever it can. 
And those create the inflammatory cascade. So 
number one is blood sugar. And for me, I would 
say that the first thing that I ask my patients to 
determine if they have a blood sugar issue is 
how do you feel after you eat? And the normal 
response would be, I just don’t feel like I’m 
hungry. If there’s any symptom change of energy, 
then I know there’s a blood sugar problem.

So hypoglycemics will typically say, oh, I feel I can 
function again. I feel better. I can think again. I’m 
not hungry anymore. That’s a sign that they’re 
dealing with a low blood sugar rollercoaster ride. 
And those that eat a meal and need to take a 
nap and crave sugar, who need to immediately 
have a coffee, those are insulin resistant people. 
Those who are getting these surges tend to be on 
diabetic, prediabetic side. So the normal response 

is you should actually be hungry, have an 
appetite, eat, no longer be hungry, but no change 
in energy and function. So that’s number one. 
Number two, the key thing that really promotes 
neurodegenerative response since you’re making 
me come up with five.

Ari: I’m sure you come up with 20 if you think 
hard enough.

Dr. Kharrazian: It’s hard to pick which ones 
like the top ones. Actually, the second one is 
going to be the activation of the brain. Like if 
someone doesn’t activate the brain, it’s going 
to neurodegenerate. By activation of the brain, 
let’s just stick to cognitive aspects. Like you really 
should be challenging your brain. Some people 
play Sudoku. Some people do word puzzles. That 
is fantastic, but you really need to do an activation 
of do you think that’s ready. If they’re watching 
your summit, then they’re stimulating the brain by 
learning and through reading a book, or if they’re 
focused on some topic to explore and learn, 
those are critical. For a lot of people just have 
neurodegenerative changes because they don’t 
use their brains anymore.

Ari: Yeah. It’s interesting that as you’re saying that 
I realized this is something that I’ve neglected in 
my thinking about these subjects. For example, in 
the context of neurodegenerative disease, I tend 
to just really think more in the context of nutrition 
and lifestyle factors and stress and disrupted 
circadian rhythm and sleep and poor diet and 
poor gut health and so on. But the stimulation 
aspect, it’s interesting to hear you describe it as 
number two, as being so important. And I’m just 
curious if you were to — this is a really tough 
question. I’m sure you can’t accurately answer, 
but just your hunch about what percentage of the 
overall neurological disease problem you perceive 
to be related to just a population that just 
doesn’t use their brain very much and challenge 
themselves to learn and to stimulate these 
different parts of the brain.

Dr. Kharrazian: Oh, I think it’s a large percentage 
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of the population, especially once people are not 
in a position to challenge their brains anymore. 
We just go to school. We learn a language. We can 
throw in PE, maybe, not anymore. We turned to 
music, and that’s very stimulating for the brain. 
Once we get older, we kind of lose those things, 
and we get focused on doing the same task every 
day and the same focus every day. And then if 
you’re not stimulating your brain, your brain will 
degenerate. The areas of your brain you’re not 
using will have less mitochondria in them, and 
they will have less plasticity in them.

So they’ll have fatigue sooner when you start to 
use them. So it’s like someone may be in their 
midlife career; they go back to school. The first 
week of going back to school, they’re sleeping 
10 hours a day because their brains are tired 
because they are not used to reading and 
studying and everything. What you’re actually 
doing is saving the brain. So a lack of activation, 
I think, is common, especially as we get older. 
Some people are professional, and they’re using 
their brains all the time, and that’s actually very 
good for them. It keeps them healthy.

And when you look at patients that come in, you 
see a 75-year-old, 90-year-old, that’s still highly 
functional. They were constantly using their 
brain, and they were constantly doing things, 
and you see people retire, and all of a sudden, 
everything goes downhill. They’re not using their 
brain anymore. So use your brain. You have to 
challenge your brain to stay healthy. Even there’s 
all these apps today and online programs, people 
go in and learn to challenge some of the puzzles 
and games. They do that 20, 30 minutes a day. 
That’s really a good idea.

Ari: Excellent, fascinating stuff. Okay, so blood 
sugar dysregulation and brain stimulation, 
number one and two. Where would you go from 
here?

Dr. Kharrazian: The third one has to be physical 
activity. It’s another common one that people 
just don’t do, and it really impacts the brain 

function. And physical exercise is one of the 
few things that causes neuronal branching 
and neuronal branching, and especially with 
runners, there’s some phenomenal research 
that shows that runners, in particular, the most 
studied, when they run their neurons branch so 
aggressively, and they release things like brain-
derived neurotrophic factor, which now has 
these neurons to connect. And that one is high. 
It creates this opioid response. And that sets the 
stage on for major neuron branching and growth 
and calms down the inflammatory response. So 
I’d say getting an exercise, high feeling turns on all 
the biochemistry to really protect brain.

Ari: This is kind of a weird thing on one hand. It’s 
counter-intuitive, but I think everybody’s seen 
over the last five years, ten years, there’s been a 
number of articles in the media about exercise 
improves brain health and combats depression, 
combats neurological disease, things like that. 
So I think a lot of us have heard that exercise 
is good for our brain, and we accept that. On 
the other hand, it’s kind of a weird and counter-
intuitive thing in my view, because it’s like, in my 
background in exercise, so I’m used to thinking 
of exercise is good for your muscles. And we can 
study all the ways that muscles adapt in terms of 
strength and endurance and muscle fiber type 
and mitochondrial biogenesis and the muscles 
and muscle hypertrophy and yadda yadda yadda.

But it’s like, okay, well, why does doing bicep curls 
and strengthening your bicep muscles, just as 
an example, or doing squats or going for a run, 
why would that from an evolutionary perspective 
boost our brain health?

Dr. Kharrazian: Well, I’m not sure from an 
evolution perspective, but for sure, just doing 
bicep curls is immediately going to raise things 
like a brain-derived neurotrophic factor to allow 
connectivity. And you’re going to boost your 
antioxidant production throughout your body, 
including the brain. And you’re going to increase 
circulation and blood flow because when you 
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do a bicep curl, you’re actually activating your 
homunculus distribution of your motor and 
premotor areas and setting the sensory cortex 
to fire, and you create that condition. So it’s very 
stimulating to the brain.

So it’s not something to the brain as just sitting 
around watching YouTube videos and watching 
TV and eating inflammatory food. So on the 
list of the most common things that cause 
neurodegeneration and make the brain not 
preserve itself as we get older is just not getting 
physical activity. The brain gets activated. Any 
physical activity you do, whether it’s a bicep curl, 
or you’re running, or you’re playing basketball 
is integrating different regions of your brain. 
After exercise and during exercise, there’s lots of 
increased circulation and blood flow to the brain, 
which keeps your neurons healthy. So it’s critical.

Ari: Fascinating. So to what degree do you think 
that it’s important just to do exercise and sort 
of get a workout or versus like using your body 
to learn a physical skill? Like one of the activities 
that I do is rock climbing, and rock climbing is 
this very unique mix of, yes, it absolutely can be 
a workout. It can be very intense at times, but a 
lot of times it’s this act of you’re using your body, 
like you’re playing a chess game like you’re using 
your body to figure out how to solve problems 
in physical space, and how to manipulate your 
body movements to be stable in a particular 
position to get to that next position up the wall. 
So to what degree are the benefits from this sort 
of like working out, like getting a workout versus 
like moving your body, learning how to move 
your body in new different ways and kind of 
coordinating that?

Dr. Kharrazian: That’s a great question. So like, 
for example, if you’re learning how to mountain 
climb or rock climb, you’re activating a lot of fine 
motor coordination activities, your balance, your 
shift in weight. That has a tremendous stimulus to 
your brain. Someone’s in shape they may fatigue 
their brain before they fatigue their body on their 

first time on how to rock climb. So they get done, 
and they’re like, I’m so tired, but it’s not the body 
that needs recovery. It’s their brain. They need 
to just close their eyes and shut down. So that 
is helping connectivity in that specific region of 
motor planning, coordination, body shifting. So 
that’s one thing. 

So the type of activities you do can fatigue your 
brain when you’re doing exercise, but also very 
therapeutic for your brain. So if someone had 
some frontal lobe degeneration and dysfunction, 
rock climbing would be very difficult for them 
because they can’t get that motor planning that’s 
very much involved with that type of activity.

Running is a little bit easier because they just 
kind of do the same thing over again. Sequence 
is not as cognitive of a task, but it’s also as 
therapeutic. So one part of it is the specific 
types of activities you do will activate different 
regions versus others. So if you’re constantly 
doing exercise on a BOSU ball or an unstable 
platform, that’s more vestibular, right? Just doing 
dumbbell curls, the same motion is not going to 
have as much stimulation to your coordination 
integrated part of your brain. So that’s one thing. 
But the other thing is your heart rate. So when 
they look at brain research, they have a direct 
relationship between the intensity of the exercise 
and changing the neurochemistry of the brain. 
What they find is burst of high intensity do have a 
different impact on the biochemistry of the brain?

So one part of it is the chemistry of it. And one 
part is the connectivity of it. So the actions you 
do are going to impact the connectivity and 
plasticity, and then how high your heart rate gets 
during the activity will change the biochemistry. 
So higher heart rate equals more blood flow, 
more circulation, more growth factors, more 
brain-derived neurotrophic factor. That’s related 
to how high your heart rate is. But then the 
more coordinated your activities are, the more 
connectivity you get in those areas of the brain. 
So when we work with patients that have brain 
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injuries, sometimes we have to pick exercises —

Like if you gave a patient that has brain injury in 
the vestibular system, their balance centers of the 
cerebellum, some exercises on a BOSU ball with 
the bicep curl, they would be tired and exhausted 
maybe before the muscles are tired because their 
brain is — They may not make that connection. 
They go, oh my God, I’m so tired. I’m so out of 
shape. And they think it’s a physical issue, but it’s 
the brain that has an issue. If the brain is fatigued, 
your muscles don’t work anymore. Nothing 
works if the brain is fatigued because your brain 
is impacting, controlling everything, and it’s all 
integrating.

Ari: This is fascinating stuff. I’m loving this 
conversation. So one other thing I think is worth 
mentioning here — We’re obviously focused very 
much on the fatigue, energy aspect of things, but 
would you say it’s accurate to say that basically 
all of the same constellations of issues are also 
the major causes of neurological disease more 
broadly?

Dr. Kharrazian: Oh, absolutely. These are all 
risk factors and mechanisms that promote 
neurodegenerative disease, yeah.

Ari: Okay. I want to make that connection for 
people listening in so that they understand these 
are really the same factors. Like if you want to 
avoid dementia and Alzheimer’s and Parkinson’s 
and other neurological diseases and keep your 
brain healthy as you get older, it comes back to 
these same things. So optimizing your brain — I’m 
curious if you would agree with this — optimizing 
your brain for energy is very much the same thing 
as optimizing your brain for disease prevention 
and having good brain health well into old age?

Dr. Kharrazian: Yeah. You can even say it’s 
identical. They overlap.

Ari: Got it. Yeah, so we’ve got blood sugar 
dysregulation. We’ve got exercise. We’ve got 
stimulation, brain stimulation, and we’ve got 
exercise.

Dr. Kharrazian: Yeah. Fourth on the list is going 
to be sleep. Your brain cannot function in sleep-
deprived state. Your brain cannot branch. It can’t 
develop plasticity. It can’t get rid of debris when 
it’s in a sleep-deprived state, and studies clearly 
show when people don’t get enough sleep, and 
they monitor them over time; there’s a difference 
in brain volume sizes, and it promotes atrophy of 
the brain. So like we think, well, I can rush through 
it. I can have the alarm wake me up, and I can 
get through it. And then I can take the stimulate 
to keep me going. But that actually changes your 
brain to a point where it can’t develop connectivity 
and plasticity, and it can’t get rid of this debris. So 
we all get debris in our brain from dead cells that 
are dying off, whether it’s beta-amyloid or vagus 
nucleon, or whatever the aggregate protein is, 
they build up in our brain.

Our body has to clear those out. It can’t do that 
in a sleep-deprived state. So one of the biggest 
factors that as I talk about top five is just sleep. 
So when we’re working with a patient recovering 
from brain injury or working with a patient that 
has a neurodegenerative disease and trying to 
get into a lifestyle, first thing we tell them is you 
have to get to the point and figure this out. So you 
wake up without an alarm clock, or your body just 
has enough rest, and then it gets up.

Like whether you have to start going to bed at 
eight o’clock to make sure you have had enough 
time to do it, but you have to get to the point 
where you’re not stimulated up to have — the 
brain we need to help it recover and rehabilitate 
or so forth. So sleep is a major one. I think this 
is a major problem most with the kids with 
developmental issues and so forth. They just can’t 
have sleep. They’re still stimulating and wiring. 
They get up, and they had to be forced out of 
bed. That is a major mechanism for causing an 
inefficient brain. And also, like you said, being a 
faculty for neurodegeneration.

Ari: This is a bit of a digression, but you 
mentioned the kid thing. And I just remember 
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seeing an article maybe a year ago or something 
like that, where they were talking about changing 
school start times from whatever 8:00 a.m. to 9:00 
a.m. or 9:30 a.m. or something like that because 
they’re finding so many kids are sleep deprived, 
and their brains are not functioning early in the 
morning. So they’re forcing themselves to wake 
up with an alarm clock. They’re tired. They’re not 
getting enough sleep. And then they’re going to 
school.

But in my view, this is really not getting at the 
root cause of the problem. And this is a bit of a 
digression, but the root cause of the problem, 
as I see it, is we live in a modern world that is 
phase-shifting our circadian rhythm to more of 
a night owl rhythm, and kids are staying up too 
late due to artificial light, and they’re going to 
bed too late. And then they’re being forced to 
wake up too early. And then I just don’t know how 
much extending school start times actually fixes 
anything because now kids are just going to say, 
oh, I can stay up even later now. And ultimately, 
I think in the long run, making things even worse 
potentially.

Dr. Kharrazian: Yeah, definitely you’re right. 
It’s just this constant stimulation that’s keeping 
them up at night, but whatever the cause is, that 
has to be addressed. For some people that have 
neurodegeneration as they get older, we can’t get 
their brain healthy until we stop their frequent 
nighttime urination. For someone else, they’re 
stimulating and playing on their iPad all night, and 
all that light is — We have to get them a blue flight 
filter and put time limits and get them to read 
actual books or do things to fall asleep. 

Some people is their blood sugar. They get 
hypoglycemic throughout the day, and then they 
don’t eat enough protein. And they wake up in the 
middle of the night with a hypoglycemic spike and 
wake up from enjoying their rest. They are trying 
to break down some protein for sugar. But sleep 
is a major one. Like if you don’t get sleep, your 
brain has no chance function well, and it’s going to 

neurodegenerate faster.

Ari: Yeah. So we’ve got sleep; we’ve got exercise; 
we’ve got brain stimulation; we’ve got blood 
sugar dysregulation. Is there anything else worth 
mentioning here?

Dr. Kharrazian: I want to make number five, 
inflammation. I’ve got a lot about inflammation, 
and inflammation is critical, but everyone has 
some degree of inflammation, and it’s a common 
point area. And by the way, lack of sleep, lack 
of physical activity, blood sugar issues all will 
increase your inflammatory load. And so, again, 
like you’re saying, it does converge, but I wanted 
to make it number five because I wanted it to 
kind of highlight the other ones. So ultimately, 
these five, you have to converge. And those things 
all creating inflammatory cascade also, but that 
being said, sometimes people can get confused 
and go, okay, so I’m taking my anti-inflammatory 
nutritional protocol, so I should be okay, or I eat 
well. I don’t eat junk. I don’t eat fast food, so I 
should be okay.

No, if you’re not sleeping, not getting enough 
cognitive stimulation, you’re still hypoglycemic, 
your blood sugar is spiking in between your 
salads or whatever, you’re going to have 
neurodegenerative changes and inefficient 
brain. So for me, being a healthcare practitioner, 
alternative medicine, I see a lot of alternate 
healthcare practitioners as patients, too, and they 
are eating well, but they’re still hypoglycemic. 
They’re eating well. They’re hypoglycemic, but 
they still don’t get enough rest, and they’re not 
stimulating their brains. They’re just so caught 
up in the work and doing other activities to keep 
themselves excited about whatever they need 
to. Maybe they need to learn art or something. 
So I wanted to highlight those more than just 
inflammation. However, they all do convert to 
inflammation.

Ari: Yeah, very interesting. I know that there’s — 
I’m sure it’s not an exaggeration to say 30 hours at 
least that you could talk about all the mechanisms 
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of how our brain dysfunctions and how to fix it. 
So this is necessarily kind of a very short summary 
and oversimplification in some instances, but two 
other things that I’m curious to get your thoughts 
on one is the role of the vagus nerve and kind of 
the Stephen Porges model of the Polyvagal theory 
and also, neurotransmitters.

There are some people out there who are 
very brain focused who just kind of, in my 
view, reduce everything almost down to 
neurotransmitter imbalance and then use 
specific amino acid supplements, whether 
it’s AlphaNine or tryptophan or whatever to 
optimize neurotransmitter balance. And that’s 
kind of their whole model, which I think is very 
myopic compared to the model that you’re 
presenting here. But what are your thoughts on 
neurotransmitters and the Polyvagal theory — the 
role of the vagus nerve in all of this?

Dr. Kharrazian: Well, let’s start with 
neurotransmitters first. Well, for sure, there’s 
nutraceuticals that impact neurotransmission 
activity in the brain. Precursor amino acids can 
raise your neurotransmitters. Different botanicals 
can bind to different receptors for different 
neurotransmitters in the brain. So there’s 
something to be said there, but they’re also very 
superficial band-aid type mechanisms. 

Like if someone, for example, took some kind 
of valerian root or hops or passionflower to 
sleep, that doesn’t last. I mean, there’s a point 
where the brain adapts. It doesn’t work anymore. 
Someone taking L-theanine to help them raise 
their GABA levels, they’re going to maybe for the 
first two weeks feel something then it stops, or it 
decreases. I mean, in my experience, yeah, those 
nutraceuticals can be helpful, but they’re really 
short-term, and they’re not really addressing the 
main issue. And then we know there’s no accurate 
way to really measure neurotransmitters in the 
brain.

The levels of neurotransmitters in the brain are 
different in different regions at different times. 

Urinary neurotransmitter testing is not valid. 
There’s no reflection in between which region of 
the brain has different neurotransmitter activity. 
So it’s hard to measure, but it is some people’s 
model. And in my book, I do talk about symptoms 
related to common neurotransmitter imbalances, 
but it’s like we always put it the last and say, this 
is the last place you go. You start with blood 
sugar, or you start with these factors and get 
rid of all the smoke screen and see if there’s 
any neurotransmitter imbalances left. And then 
maybe you can kind of boost them that way.

Ari: Because ultimately, most neurotransmitter 
imbalances, if they are present, are largely 
related to these same root causes you’ve already 
mentioned?

Dr. Kharrazian: Absolutely. But sometimes, like, 
for example, if I want to focus and concentrate 
and improve recall when I’m working on a 
cognitive project, I may take some catecholamine 
or acetylcholine support during the project to 
let me focus. When you drink coffee, you’re 
getting catecholamines elevated. So that’s a 
neurotransmitter stimulator, for example. Things 
like Huperzine help raise acetylcholine levels. I 
know when I take it, when I’m trying to do long-
term cognitive tasks, it helps me have greater 
endurance. So they’re useful to some degree, but 
if you overlook down-line methods that cause 
neurotransmitter imbalance, that’s I think where 
things fall apart. I’m not sure what the Polyvagal 
theory is.

Ari: Oh, really? So yes, Stephen Porges has been 
out there for, geez, I think maybe 10 or 20 years 
at this point. I think the last time I interviewed 
you, there was a similar thing like this, where I 
mentioned somebody’s work, and you were like, 
huh, never heard of it. And it’s so funny to me 
because it just speaks to the fact that you’re so 
immersed in the research that you just oftentimes 
don’t even pay any attention to kind of what’s 
going on in the popular sort of internet health 
world.
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Dr. Kharrazian: No, I do not know what’s going 
on. What’s the theory?

Ari: I don’t want to not do it justice and 
oversimplify it, but basically, it’s conceptualizing 
a dorsal vagal response and a ventral vagal 
response. And basically, it’s a model that says, 
hey, it’s more sophisticated than — it’s more 
complex than just fight or flight, sympathetic 
mode, stress mode versus rest and digest 
parasympathetic mode. The vagus nerve is just 
more complex than that. 

And we have this ventral vagus and dorsal vagus 
response, and there’s also this kind of more of 
a freeze response, and he relates this to fatigue 
and depression and apathy and things like that. 
And ventral vagus response is more — it’s largely 
about safety. So like safety is a big thing in this 
model where basically to be in a ventral vagal 
state means your brain is, and your nervous 
system senses that it’s in a safe environment. It’s 
not in a stressed, dangerous environment, but 
yeah, I’m oversimplifying and not describing it 
well, but I would say that’s kind of the gist of it.

Dr. Kharrazian: Yeah, so, I mean, obviously, 
autonomic system is always more complicated 
than just sympathetic versus parasympathetic, 
and I think we’re learning more about it. I can’t 
criticize it or comment on it because I just don’t 
have any experience on it, but I would just 
generally say autonomics — I think the only 
way I can answer on autonomics from my world 
and just from my background and my bias and 
my exposures is we have patients that do have 
dysautonomia, and we have patients that do 
have dysfunctional autonomic nervous system 
that need to get those systems organized and 
balanced to have any chance of getting function.

So typically, we’ll see what this autonomic is. Like 
I will put a heart rate monitor on them, and their 
heart is all over the place. Like most people, you 
put a heart rate monitor on them and just leave it 
there for a minute or two, you get a resting heart 
rate, and it’s pretty stable. For some people, it 

goes all over the place. It goes from 60 to 110 to 
70 to 80, and it’s just sitting there.

We’ll look at their pupils, and normally people 
have resting pupils. There is a little bit of activity, 
but others are all over the place from one to the 
other. We’ll see vascular changes, blood flow 
changes. They’re typically very sensitive to light 
or sound. I mean, for me, my only way to try to 
answer your question about vagus is I work with 
patients with dysautonomia and —

Ari: But you do use and talk about vagus nerve 
stimulation as playing a role in —

Dr. Kharrazian: So for me, I’m not as complex 
between dissecting ventral versus dorsal. And I 
don’t know if in any real physical exam you can do 
that, but we know we can look at vagal function, 
nucleus function, we can look blood flow. We can 
listen to their gut. We can listen to their heart. We 
can listen for bowel sounds. We can look at their 
pallet when they say, aw — if the pallet moves. 
We can see if they have a normal gag reflex. And 
then if we don’t, we can activate those centers like 
ganglia or things like that. I talk about that in my 
book, but also the autonomic centers.

I remember this one time. I think I thought I 
learned autonomics wrong for the brain. And 
I think it was updated. So I spent nearly three 
weeks going through all these papers. I had 
to do a lecture for an hour and a half on brain 
autonomics. So I spent a long time reviewing 
everything I could find on it. And I’m like, oh my 
God, it is so complex. There isn’t one region of the 
brain that just autonomic function. So the vagal 
nucleus is the postsynaptic output.

So there’s the vagus, and there’s all these that are 
pretty synaptic to the vagus. So all different areas 
of the limbic system, the nucleus, the cabins, all 
the different areas in the temple and frontal lobe, 
they’re involved with some of sensory integration 
autonomics. They all end up branching here. So 
even a vagus dysfunction can be caused by other 
areas. Like you can have someone that gets point 
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of injury from whatever, a sport or car accident. 
And then from that point on, their heart rate is 
never the same. They can’t digest food anymore, 
their balance is off, their heart rate and anxiety 
all the time. And their vagus could be off ventral 
or dorsally, but it’s that pre-synaptic input to that 
region that may be a factor. So I’m limited to 
brain injuries and vagal point of view from that 
perspective, but it is a role with these any people, 
though, for sure.

Ari: Got it. So we have a short amount of time left. 
I want to make sure we get into your top tips, like 
practical tips. So you’ve mentioned a number and 
alluded to a number of practical tips already, but 
we’ve got — again, just to recap — we have blood 
sugar dysregulation, brain stimulation, exercise, 
sleep, and I’m forgetting the last one. What does 
that say about my brain function?

Dr. Kharrazian: The last one was just 
inflammation as a general.

Ari: There we go — inflammation. So exercise, 
I think we’ll leave alone. Sleep we’ll leave alone, 
but as far as may be blood sugar dysregulation 
— I think mental stimulation you’ve already 
covered pretty well as well. Maybe blood sugar 
dysregulation, if you have a few tips on how 
people can avoid that. And then I want to get into 
inflammation and phytonutrients and some of the 
supplements that you perceive to, or supplements 
and or nutrition-lifestyle changes that can combat 
the brain inflammation and some of these 
mechanisms that are going on that destroy brain 
cells.

Dr. Kharrazian: So with brain inflammation, 
blood sugar issues related to that question, 
there’s always a scale. For some people, all they 
need to do is stabilize the blood sugar. They’re 
hypoglycemic. They need to not skip meals and 
keep their blood sugar stable, and they need to 
avoid those drops, where they lose function. So 
that’s like basic 101. Then you go to a deeper 
level, and then you have people that are not 
prediabetic. For those, they have to get their 

insulin and blood sugar under control, whether 
it’s physical exercise and eating less carbohydrate-
rich foods — that’s basic. Then you get people 
that have brain inflammation, and they’re doing 
everything right, whether it’s a traumatic brain 
injury or neurotic immunity.

And now there’s been a lot of good literature in 
states of ketosis, actually dampening microglial 
cells and helping MS. There’s two clinical trials 
with MS published where it shows it actually helps 
neurons branching. So we’re finding in some 
patients, it’s not just getting their insulin down 
or getting their blood sugar down. They actually 
have to go into a state of ketosis to actually calm 
down their brain inflammation to get the blood 
sugar under control. And that’s another level. So 
there’s definitely people that have to go into that 
degree of dietary change to calm down their brain 
inflammation to control their blood sugar.

Ari: And real quick to that point is that something 
that you perceive as like, hey, that you need to be 
on a keto diet forever, permanently, indefinitely 
from that point on, or is it something that’s more 
of a temporary solution?

Dr. Kharrazian: So it depends. If someone has 
seizure activities, sometimes that’s the only way 
we can get their seizures under control. And as 
soon as they deviate from keto diet, it happens. 
We don’t have a theory. It’s obvious. Some people 
throughout the recovery of their brain injury, they 
have to do it. For most people, they kind of get 
into ketosis. They get tired of it. They take a break 
from it. They see how they function. Some people 
they’re just like it’s not worth it. And I need to stay 
on it — they kind of know when it’s their own right 
time, where they can function without it. So we 
kind of just observe and see how they function 
and kind of go from there. So there’s no general 
rule as far as how you do it. And then the next 
level up is they have to do so.

The other key thing with blood sugar regulation 
and how it impacts brain is during fasting. I think 
that’s pretty popular. But one of the interesting 
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things in fasting is when you have those prime 
glial cells that stay on and turn an inflammatory 
state, and you have debris in the brain, you 
have to promote a physiological state called 
autophagy where you get rid of debris and get rid 
of these prime glial cells. And the only thing that’s 
really been shown to be effective doing that is 
intermittent fasting.

So when it comes to blood sugar issues, there’s 
a spectrum, whether it’s just not missing meals 
or controlling your insulin, or getting into ketosis 
or doing intermittent fasting, or for some people 
even fasting with ketosis, depending on how 
severe their blood sugar dysfunction is and how 
much it’s impacting their brain inflammation. So 
it’s a scale, right? So I don’t know if I answered 
your question.

Ari: Yeah, absolutely. So, I mean, there’s also 
a distinction between prolonged fasting and 
the daily feeding and fasting window. And my 
understanding is that if you have an adequate 
fasting window each night on a daily basis, that in 
itself would likely take care of the autophagy and 
brain aspect of things.

Dr. Kharrazian: The common, most popular one, 
I think, is the 18/6 — six-hour feeding window, 18-
hour fast. That has tremendous benefits for brain 
inflammation and helping autophagy and so forth.

Ari: Got it. But as you said, then there’s this other 
potential, especially if someone goes to such a 
narrow feeding window, now you have potential 
for maybe hypoglycemic episodes if you’re not 
eating enough during the day, and people who 
are maybe in poor metabolic health, especially 
if they try to go straight to a six-hour feeding 
window, they might experience hypoglycemia for 
a lot of the day. And that’s going to be problematic 
as well. So do you perceive overall metabolic 
health and metabolic flexibility as being a big 
factor here as well?

Dr. Kharrazian: For sure. And actually, one of the 
things I do in my own practice is if I need to get a 

patient to a fasting state to deal with brain injury 
or neurodegeneration to promote autophagy, 
many of them I’ll actually make sure they can get 
into ketosis first. And then, once they get into 
ketosis, they get adapted to using ketones as an 
efficient energy source. That may take them four 
to six weeks. And once they get adapted to being 
in a ketogenic state, they’ll just notice themselves 
fasting longer. And then once the body can 
actually work in that state, they can function, but 
to take like a hypoglycemic to intermittent fasting 
can cause serious problems like brain function is 
going to go down dramatically.

Ari: So do it slowly. Like you wouldn’t tell 
somebody who is sedentary, go run a marathon. 
You’d say, go start with a five-minute walk and 
build up from there slowly.

Dr. Kharrazian: And they could do a 14-hour fast 
to 15 to 16. Yeah, and as long as they’re not really 
losing function doing it.

Ari: Got it. Last question, what would be your top 
phytonutrients and supplements for optimizing 
brain function and decreasing brain inflammation 
and glial over-activation? And I’m sure that in itself 
is something you could address for a few hours, 
but just to list off some of your top supplements 
and herbs and phytochemicals.

Dr. Kharrazian: My number one supplement is 
short-chain fatty acids. And there is an explosion 
of research on short-chain fatty acids, which is 
like butyrate, propionate, acetate, predominate 
butyrate, which most people use for the gut, but 
there’s enormous information showing that it 
calms down brain inflammation and turns down 
neuroinflammation. So it’s really the gut-brain 
access, but there’s now been some clinical trials 
and studies with butyrate in MS, and it’s mind-
blowing.

Ari: And so, we would normally produce large 
amounts of butyrate from bacteria in our gut 
from some of the foods we eat, from digestion 
of fibers, but especially maybe in people with 
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dysbiosis, they may not be producing adequate 
butyrate. And you’re talking about using butyrate 
as a supplement?

Dr. Kharrazian: Yeah. So you can use butyrate. 
You can get your own butyrate by eating a high-
fiber meal or just taking fiber supplements, but 
you can also take exogenous butyrate. And for 
people that have a lot of serious inflammation, 
they’ll definitely want them to do both. Exogenous 
butyrate is a game-changer for some people. 
Myself I take exogenous short-chain fatty acids 
every morning just because once you read all 
the papers, you can’t like ignore it. So that’s one 
of the main things that just blocks down brain 
inflammation, which is not a common one that 
people think about.

My second favorite is actually vinpocetine, which 
is the botanical that increases endothelial nitric 
oxide, and down-regulates cytokine-inducible 
nitric oxide. It helps get blood flow to the brain 
but also dampens brain inflammation, and 
vinpocetine is a game-changer too, for a lot of 
people, especially if they have cold hands, cold 
feet, poor circulation. So I think those are the top 
two. And then when you look at the rest, it’s going 
to be the typical list: fish oils, resveratrol, turmeric, 
acumen, pomegranate, polyphenols, that’s the 
typical list. And those are for sure all therapeutic.

Ari: Are there any particular phytochemicals that 
cross the blood-brain barrier, especially — well, I 
know you mentioned that.

Dr. Kharrazian: Most research is on turmeric and 
resveratrol that cross the blood-brain barrier.

Ari: Is there any form of turmeric that you 
prefer like Longvida or Meriva or Theracurmin or 
something like that?

Dr. Kharrazian: The only thing that I’ve seen is 
there’s no clear distinction between those that I’ve 
seen with the blood-brain barrier that makes a 
big difference. So I don’t have any preference, but 
as far as oral, you get it orally absorbed at first. 
First, there’s two papers now published that show 
a liposomal liquid has four to eight times more 
absorption to use the liposomal liquid curcumin 
because powder curcumin is very hard to absorb 
is the only thing I could add to that.

Ari: Dr. Kharrazian, this has been phenomenal, 
brilliant, as always. I just love talking to you and 
geeking out with you. I love being able to throw 
all kinds of questions at you and hear how you 
respond. So much amazing stuff here. I think 
these top five things are just critical. And I think 
the mental stimulation aspect of things is a game-
changer, even just for my own understanding. 
Thank you so much for sharing your knowledge 
and wisdom with all of our listeners. If somebody 
is interested in following your work, where’s the 
best place to do that, or reach out to work with 
you, or wherever you want to send them?

Dr. Kharrazian: Sure. DrKNews, D-R-K-N-E-W-S.
com. DrKNews is where we have more articles 
and information.

Ari: Beautiful. Thank you so much, my friend — 
great connecting with you, as always.

Dr. Kharrazian: Yeah, pleasure talking with you.
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Oxygen, Insulin Resistance, 
Fasting & More
Joseph Mercola, DO, FACN

Ari: Hey there. This is Ari. Welcome back to the 
Superhuman Energy Summit. I am here with my 
friend, Dr. Joe Mercola, who is a New York Times 
bestselling author, and author of over 12 books 
and numerous peer-reviewed journal articles. 
He has been one of the leaders in the natural 
medicine community for over two decades now. 

And this is somebody whose work I was following 
literally when I was a teenager. When I was 15, 
16 years old, I was reading this man’s work and 
just utterly inspired and amazed by what he was 
doing. 

And now, I’m honored to call him a friend and 
have him as a speaker in the summit. So lots 
and lots of amazing wisdom to share. And this is 
going to be really cutting edge on mitochondrial 
health. And I think you guys are going to love it. So 
welcome, my friend, Dr. Mercola. Such a pleasure 
to have you.

Dr. Mercola: Hey, thanks for having me on. And 
it’s great to have inspired and been a part of your 
journey in understanding health. I know you’ve 
had many influences, but I’m glad I was part of it. 

So you’re doing a good job out there, leading 
not only with information but by example, which 
is really important. You do not want to be a 
hypocrite in this field. A lot of people are —

Ari: I am with you 100%. There’s a line Paul Chek 
used to say many years ago. He said, if your 
health guru is not comfortable teaching in front 
of you in their underwear and showing the results 

of their work, then you probably shouldn’t be 
listening to them.

Dr. Mercola: That’s right.

Ari: Yeah. So talk to me about — you’ve been 
doing this a very long time at this point. You’ve 
been a major leader in the natural health 
movement for a very long time. You’ve seen it 
all. You’ve tried it all. You’ve been a bio-hacker. 
With everything that you’ve seen and done, what 
is your big picture paradigm of human health 
and human energy optimization? What’s the big 
picture look like?

Dr. Mercola: Well, that could be a three-hour 
answer, but I haven’t seen it all and done it all 
for sure. And I’ve got a lot more to learn. Life is a 
journey, but there are a large number of people 
who’ve influenced me on my health journey. One 
of them was Ron Rosedale, who is still out there. 
Unfortunately, he’s gone off with some tangents 
now. 

And he’s like villainizing or demonizing mTOR 
unfairly, I think. And he got me off in that 
direction, and I actually suffered some health 
problems as a result because I believed him 
because previously in the mid-nineties, he 
helped me understand the importance of insulin 
resistance. And I think insulin resistance is key 
metabolic flexibility. The ability to burn seamlessly 
fat or sugar for fuel and be able to switch back 
and forth with those. And what percentage of the 
population do you think can do that?
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Ari: Oh, well, I think I’m privy to some recent data 
that we were discussing and that I saw talked 
about in a recent article. So I think I know the 
answer. I would guess just by —

Dr. Mercola: I want you to guess before. That’d be 
more fair.

Ari: Well, I think something like 75% of the 
population in the US is either overweight or 
obese. So just that factor alone is a major 
predisposing factor to insulin resistance and poor 
metabolic health, higher inflammation, and so 
on. So I would say in the neighborhood — I would 
have said probably in the neighborhood of 75%.

Dr. Mercola: Yeah, that’s pretty darn close and 
probably closer than most people would have 
guessed, but it’s probably a neighborhood of 90%, 
which is another term you can apply to this. And 
frequently, as in the people who use this term, 
have no clue typically of what the prevalence 
is, but it’s about 90%. And this was the Haynes 
data that was analyzed from 2010 to 2016. It’s 
four years old now. So it was actually 88%. So 
I’m sure it’s well over 90%. And they included in 
that people with metabolic dysfunction, including 
high triglycerides, high blood pressure, or taking 
medicines for cholesterol. So if you fall into any of 
those categories, that’s 90% of the population.

Once you correct insulin resistance, lots of things 
improve, including mitochondria. I want to talk 
about the COVID-19 because that’s a central — in 
fact, it’s our lead article today as we’re talking of 
that. It’s not really a pandemic of SARS-CoV-2. It’s 
a pandemic of insulin resistance because almost 
everyone who’s passing away or suffering serious 
complications has insulin resistance. So the key 
is to address it at a fundamental level, and you’re 
doing so brilliantly with your work.

And I didn’t really — I mean, I learned about 
mitochondria in high school, 40, 50 years ago, but 
I didn’t really understand the clinical importance 
like many people did until maybe four or five 
years ago, but it is so crucial, and it’s intimately 

connected with insulin resistance because if 
you’re insulin resistant, it’s really difficult to have 
optimal functioning mitochondria. So I think 
those are the broad strokes, and there’s so 
many variables that contribute to optimizing that 
function. And we could talk a lot about them, but 
one of the things that isn’t typically appreciated, 
and I don’t know that I’ve heard you speak about 
it, but I have invested in it. I don’t watch all your 
podcasts, but I’ve been watching a lot of them 
recently.

Ari: You got to get on them, Dr. Mercola. You got 
to watch everything.

Dr. Mercola: I know. My podcast viewing has 
increased by at least 200% to 300%. And the 
only way I’ve been able to do that is I listen to 
it at double speed. And you got to be focused. 
Sometimes I’m even reading articles while I’m 
listening. It’s crazy.

Ari: I think I started speaking faster as I have been 
listening now to podcasts on double speed.

Dr. Mercola: Yeah, it’s the only way. 
Unfortunately, it’s starting to plateau and feel this 
pressure to digest all this information, understand 
what’s going on. But one variable that I think is 
crucial to all of these things, and as I mentioned, I 
don’t think I’ve heard you discuss, is oxygen. Now, 
oxygen is critical for mitochondria. The reason 
why mitochondria exist is they are, of course, the 
organelles that allowed us to use oxygen as a fuel 
substrate. And essentially, the oxygen serves as 
the final electron acceptor as the electrons are 
being passed from the fuel sources that we’re 
eating.

So if you don’t have mitochondria, there’s very 
little use for oxygen. In fact, it turns to be quite 
toxic. So the challenge becomes, and this is so 
important for the COVID-19 is because we know 
it’s becoming really clear that putting patients on 
ventilators is not a good strategy. It’s killing most 
of them. So actually, I’ve known and speculated 
for months now that hyperbaric oxygen be the 
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treatment of choice for these individuals, but I 
didn’t have any data on it. Well, just this morning, 
I listened to a presentation from a group of 
physicians in a Louisiana hospital. They have a 
chamber that’s integrated with the hospital. They 
have six hyperbaric chambers. These are hospital 
grade chambers, sea crest, the acrylic tubes that 
are clear, and the full-blown 100% oxygen.

And their small community, they didn’t have 
— well, it was becoming prevalent and, in their 
hospital, they hadn’t yet found the need to put 
any patients on ventilators until like literally five 
or six weeks ago. And their first patients, they 
used this as a legal way to allow them to do it. And 
essentially, they’ve treated 11 patients now 100% 
successfully—no need for ventilators. So none 
of the patients went on ventilators, and 100% of 
them came off it. Actually, all of those patients 
because they reviewed all the patients, all of them 
had the comorbidities you would expect. They 
were overweight, had high blood pressure. Most 
of them were aged, and a large fair share of them 
were African American. And the reason that being 
African American is a risk factor is not because 
of their ancestry, but because the color of their 
skin is so dark and deeply pigmented, they can’t 
get enough vitamin D from the sun. So normally 
there’s a strong correlation with low vitamin D 
levels.

Ari: There was just a study that came out. I’m sure 
you saw it. The one linking low vitamin D status 
with —

Dr. Mercola: Oh, yes.

Ari: And massively elevated risk of dying.

Dr. Mercola: Yeah, and we work with 
Grassrootshealth.org for like the last 13 years, and 
we help fund them, and they have a preprint-out. 
They looked at 212 patients that they reviewed 
their charts from Southeast Asia. And they found 
that of those who had a mild illness — all of them 
had COVID-19, and they looked at their blood 
vitamin D levels. Those with mild illness, 96% had 

normal vitamin D levels, which they quantified 
as over 30 nanograms, which I would say is not 
normal. It’s okay, but it’s certainly not optimal. 
Closer to 60 would be better or even 80. And then 
the ones who were serious or critical, the two 
most severe categories, only 4% of them had the 
normal vitamin D level. So, I mean, obviously, it’s a 
correlation study, and correlation does not prove 
causation, but it’s a pretty strong suggestion that 
vitamin D has something serious to do with this 
illness. I mean, your immune system.

Ari: The magnitude of the effect was it was 
something like to go from vitamin D sufficiency to 
deficiency. It was like, I think, a 19-fold greater risk 
of having severe symptoms and dying.

Dr. Mercola: It’s just crazy. One of the values 
of this pandemic — or plan-demic would be 
more accurate — is that it’s showing us the 
importance of really optimizing our health and 
the consequences — the really severe significant 
consequences of not doing that. Now, no one gets 
a free ticket out of here alive. We’re all going to 
pass at some point, but the key is to be resilient 
and enjoy your health and have all the vitality 
and function, which you really promote with your 
focus on energy and energy blueprint. So it’s a big 
part of it. If you’re not optimizing that, you’re not 
going to be able to create energy.

Ari: Yeah. You said something earlier that some 
people might interpret as controversial, but I 
think, in my view, such an important point that I 
want to emphasize it, which is, you said, it’s not 
really an epidemic of COVID-19, it’s an epidemic of 
insulin resistance. And so, the data is something 
like, from what I’ve seen, about 86% of people 
in the US — may be that’s specifically in New 
York — who died had either insulin resistance, 
cardiovascular disease, or hypertension, or 
obesity, which overlaps with those. 

And then I think it was like 99% of the people 
who died from Italy had at least one of those 
conditions. So if you consider that and obviously, 
it’s unlikely, in my opinion, given that we know 
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the mechanisms. It’s very unlikely that this is 
just a confusing correlation with causation. 
We know that obesity and insulin resistance, 
diabetes causes immune senescence and leads 
to poor immune function. So there’s a very clear 
mechanism that could explain this.

And given that if we were instead of to just say, 
just ignore those things and just try to look for 
a drug to fix it. If we were instead to try to fix 
metabolic health in individuals, we could not 
only prevent a massive amount of death from 
COVID-19, but you’d also simultaneously prevent 
a massive amount of deaths from cardiovascular 
disease, obesity, neurological disease, and so 
much more.

Dr. Mercola: Yeah, absolutely. Yeah, so it’s not 
that we’d be — I’m not claiming that there’s not an 
epidemic out there, and people aren’t dying from 
this infection. Yes, I do believe it’s an infection, 
unlike some people, but they’re dying because 
their immune system is not optimized because of 
this insulin resistance. And if we didn’t have this 
epidemic of insulin resistance, we would not have 
these people dying. This would be a non-issue. 
This would be less than the flu.

And the other variable, which you didn’t mention, 
was age. And age is going to get all of us 
eventually. But this is the immuno-senescence 
that you’ve referred to that occurs. And your 
immune system deteriorates with age. So the 
older you get, the more susceptible you are. Now, 
the other thing that occurs with age ties into the 
oxygen. There’s a number of two important things 
that occur that many people don’t recognize. One 
is that your levels of NAD+ and NADPH radically 
decrease. And I mean, radically. We’re talking 90%, 
99%, and beyond once you get over 65, 70. So the 
other thing that decreases is — and I don’t think 
it’s related to this, but it occurs simultaneously 
— is a decrease in your microvasculature. What 
in the heck is microvasculature? Well, that’s your 
capillaries.

And the importance of that is when you have a 

decrease in the microvasculature, you’re not going 
to be able to deliver oxygen like you need to or 
should. And you won’t be able to provide that 
oxygen as a fuel substrate to your mitochondria. 
So one of the missing parts of the equation, which 
actually obviously ties into insulin resistance, is 
exercise and very specific types of exercise, not 
long-distance running or aerobic or cardio, but 
more of the resistance training, especially under 
certain conditions, which you’re very familiar 
with. And you’ve adopted for many years since 
you were a teenager, I believe. And you get that 
benefit.

Because when you increase muscle mass, you’re 
going to increase the GLUT4 receptors on the 
wall, and so it will help bring the sugar into the 
cell, so you don’t get the insulin resistance, but 
it also increases the microcirculation through a 
number of myokines that get established through 
the exercise. So exercise is another really crucial 
part of the equation to optimize your health, not 
a doubt in my mind. Of course, there’s a lot of 
diet and nutritional components, but exercise is 
key that is frequently, in my experience, the back 
burner.

Ari: I want to dig into some of the specifics on 
exercise with you, but I want to come back to 
oxygen. So you talked a bit about ventilators. 
You talked about hyperbaric. Is there a way 
that people can optimize the amount of 
oxygen coming into the system beyond just 
say, hey, go use a hyperbaric chamber or an 
oxygen concentrator? What can we do with 
that information to optimize oxygen delivery to 
ourselves?

Dr. Mercola: Well, hyperbaric oxygen is 
unbelievable as a tool, especially if you have not 
only COVID-19, and you’re going to die soon, 
but if you’ve had a stroke or any other ischemic 
event, like a heart attack or even traumatic brain 
injury, and that can be unbelievably useful in that 
recovery. But outside of that, what I found to 
be enormously useful and comparable in many 
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ways to the benefits of hyperbaric oxygen is 
something called blood flow restriction training, 
which for someone like you would have a 
minimal benefit because you are like the classic 
person. You’re young; you’re credibly fit, and 
your microvasculature, I’m sure, is optimized. I 
don’t know that you can get much better, but for 
someone who’s elderly, at least 50, certainly over 
60 and beyond, the microvasculature is going to 
be compromised. And that’s when you’re going to 
benefit from optimizing these hormonal myokines 
signals or cytokines.

So blood flow restriction therapy allows you to 
create this hypoxic environment and a rigorously 
exercise muscle. And when it’s hypoxic, your fuel 
sources to the point where you’re increasing 
lactate rather than using glucose. And it’s not in 
a hypoxic environment. So you generate these 
signals, specifically a real powerful cytokine called 
HIF-1-alpha, which is hypoxic-inducible factor 
-1-alpha, which is actually the same signal that 
is generated with hyperbaric, which causes your 
microvascular to grow and expand.

So it’s a powerful tool, and the benefit in the 
elderly is that it radically addresses sarcopenia 
because it’s able to increase the blood flow to 
the muscle stem cells. And as a result of that, you 
can do the extra because you can deadlift just 
without this blood pressure therapy, but when 
you’re seven years old, if you have a compromised 
microvasculature, there’s not going to be enough 
blood flow to the stem cells for it to really make a 
difference and you can see muscle hypertrophy. 
But if you do it in combination with like blood flow 
restriction therapy, you can get that increased 
microvascular growth.

Ari: So for people unfamiliar with blood flow 
restriction therapy, what does that actually look 
like in practice for someone to actually do that? 
How do you do it?

Dr. Mercola: Well, it was developed in Japan 
almost 50 years ago by a guy named Sato, 
Professor Sato, S-A-T-O. And it’s a totally Japanese 

component. It was copied by the Americans about 
maybe 15 years ago. Big time maybe 12 years ago. 
And the original version by Sato and others is they 
have this really mechanical device that when it 
was first introduced, it cost about $20,000 or so, 
and essentially it is a compressor that puts air into 
these expandable bands that you put around your 
arms that are really pretty sophisticated devices 
that blow up and then inflate and deflate on a 
regular cycle, and then they can maintain their 
inflation. So the physical therapist in this country 
kind of weren’t too interested in paying that type 
of money. I don’t blame them. It’s a lot of money. 
So they did knock-offs, and there was a device 
that seemed like it was similar, but in reality, it 
really wasn’t.

It was a surgical tourniquet that already had FDA 
approval, and it costs a lot less. So they just knock 
that off and use that as a tourniquet, not as a 
smaller band because it’s a surgical tourniquet. It’s 
like a blood pressure cuff. It’s about four or five 
inches while these Kaatsu bands are maybe two 
inches, so literally less than half the size. So the 
difference is that it allows the blood to go into the 
muscle. 

You can actually get a more optimized training 
effect, but they still work. But so that you can use 
the constitute type equipment or even physical 
therapy equipment, there’s a number of them 
out there. Or you can get the really inexpensive 
knock-offs that will work, but they don’t have a 
cycling book component. And that is just a simple 
band that has a Velcro strap on it so you can wrap 
up. Not wrapped so tight that it’s a tourniquet. 
You still want some blood flow going through.

You only want to restrict the blood by about 
50%, at least the arterial. You want to completely 
obstruct the venous return, but not the arterial 
flow. And then you get the best of both worlds, 
and you can get the training effect. And I’ve got a 
whole — I mean, the purpose of this interaction is 
not — we could spend two, three hours on blood 
flow. I put together a series of videos and a 25-
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page PDF on my site, and it’s bfr.mercola.com, 
where you can learn more, and we don’t sell it. We 
don’t sell this equipment. It’s just pre-information 
because I’m such a strong believer, and it’s literally 
changed my life specifically. My parents would still 
be alive if I knew about this ten years ago. And I 
didn’t because they died of frailty, sarcopenia, and 
complications of it.

I mean, when people die — typically when you’re 
elderly, you die of normal or natural causes. It’s 
usually frailty and sarcopenia. Typically, it’s what 
the end result is. Not all the time, but more often 
than not.

Ari: Yeah, interesting. So I’m just curious. Do you 
personally use one of the more sophisticated 
machines?

Dr. Mercola: Yeah, I do. I use the Kaatsu version. 
Well, when I first bought it last year — I saw it at 
the bio-hacking event in LA — it was like $2,500, 
but now they’re down to under $1000, which is 
good. And the newer one is even much better, 
which is under $1000. It’s this smaller size of a 
deck of cards. I use it every day for probably an 
hour and a half. I do it on my beach walk because 
you can put the bands on your legs, and you can 
just walk. And I walk on the beach for an hour a 
day.

Ari: Oh, really? It’s a portable —

Dr. Mercola: A little portable device, the size of a 
pack of cigarettes. And you just put on your belt. 
It’s got little tubes, pneumatic tubes that come 
out, and go into the bands. If you have a shirt — I 
walk the beach without a shirt, but if you had a 
shirt on, the shirt would cover it, so you don’t look 
like a wacko nut job walking down the beach.

Ari: But you look like a wacko nut?

Dr. Mercola: I do. I don’t care less what people 
think, even my neighbors.

Ari: Yeah. So for people who may be can’t afford 
that, is there a way to — is this accessible at all?

Dr. Mercola: Yeah, you can get the $15 bands 

at Amazon to just put your toe in the water. You 
don’t have to get the $1000 one. It’s just that if 
you’re really — I mean, people have no second 
thought about spending $1000 or $2000 or 
$5,000 for treadmill or something, and this like 
blows away a treadmill. There’s no comparison 
or even — but it is not cheap. That’s for sure. But 
it’s, I think, a powerful device, probably one of the 
best pieces of exercise equipment I own. But you 
have to use it with resistance. So you have to have 
weights with it or bands. You could use resistance 
bands too. So that’s another option.

Ari: You use it while walking down the beach, 
correct?

Dr. Mercola: Yeah. You can use it when you’re 
doing normal exercises, but you can also want to 
do it with resistance training. So like dumbbells 
typically or barbell. Like when you’re doing like 
a — I don’t know. You could probably bench press 
300. I’m lucky if I can hit like 160, 170, or maybe 
175, but when I’m doing the bench press with the 
bands on, I’ll only go like 55, 60 pounds, that’s it.

Ari: Yeah. It’s interesting. So for people listening, 
one of the unique things about this kind of 
training is you use much lighter weights than you 
would for normal resistance exercise, but it’s still 
quite intense.

Dr. Mercola: Just as intense, if not more. And in 
general, it is about a third of your one-rep max, 
and you do more repetitions. So usually it’s three 
sets of like 40, 30, and 30. So it’s 100 reps. That’s 
a lot of reps, but it’s a relatively lightweight, but 
you’re just struggling for those last few. It’s really 
good.

Ari: I’ve never heard of somebody using it while 
walking. So how does that work? Does it go 
around your muscles or your calves or?

Dr. Mercola: Yeah, you can put them on your 
arms; you can put them on your legs. And on 
your legs, you put it like right where you would 
have a bikini, and it’s using a cycling mode. So 
it compresses and inflates and holds it there 
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for maybe 20 seconds, 30 seconds. And then it 
deflates, and then it repeats the cycle with higher 
pressure. It does it eight different times, going 
progressively higher each time. And then it takes 
about eight or nine minutes, and then you just — 
it finishes, and then you can repeat the cycle. So I 
usually do, might be, five, six, seven cycles on my 
walk.

Ari: Wow. And so, you get a nice burning in lactate 
buildup your legs when you use it while just 
walking?

Dr. Mercola: You could. My leg muscles are 
relatively strong — much stronger than my chest 
muscles. I mean, I’m 66, and I could deadlift like 
350, which is decent for me.

Ari: That’s great.

Dr. Mercola: Yeah. So I have strong leg muscles. 
I’m not doing that to practice, so I don’t get 
the benefits because the device won’t inflate 
hard enough where I could do it. Now, if I did 
aggressive exercises, if I actually did deadlifts, 
then I would get it, but I don’t get it with walking.

Ari: Got you. So you’ve written about — you’ve 
been aware of a whole lot of things, not just 
exercise. You’ve done deep dives, obviously, into 
nutrition for over 20 years now. You have talked 
about the benefits of sunlight. You’ve delved 
into red and near-infrared light exposure. You’ve 
delved into hormesis and sauna exposure and 
many different things. What is your perception of 
the top two or three biggest needle movers for 
people to optimize their health and energy levels?

Dr. Mercola: Well, maybe going back to the 
insulin resistance, which really is the key, is one 
that you didn’t mention, which is time-restricted 
eating. Basically, limiting the number of hours, 
the window, which you’re eating to at least eight 
hours. There’s about 90% of the people — this 
is clearly documented evidence. I think Satya — 
Yeah, the head of the UCLA lab.

Ari: There’s another guy named Satya Patel and 

then —

Dr. Mercola: Satyananda Pade is the guy.

Ari: Yeah, Satyananda Pade.

Dr. Mercola: Yeah, he did the surveys and found 
90% of the people eat more than 12 hours a day. 
That’s crazy. And probably 50% eat 16 hours a day 
or more. And essentially the only time they’re not 
eating is when they’re sleeping. So there’s a lot of 
room for improvement out there. And interesting, 
90% eat more than 12 hours a day. Ninety percent 
of people are metabolically resistant, insufficient, 
inflexible. So there’s probably a strong correlation 
to this. 

So if you can just decrease the — not even 
addressing the food rating, which of course, 
is nuts, it’s just as crazy not to, but just doing 
that — And they’ve done studies with animals 
where they’re still eating crappy diets, and they 
radically improved their health just restricting that 
because you activate autophagy; you decrease 
insulin resistance, and you get just overall better 
metabolic health.

So probably the most powerful strategy I 
know after just drinking water as your primary 
autophagy, which most people get. Now, when I 
first started mentioning that in the nineties, there 
was an epidemic of people drinking soda or juice 
and thinking it was healthy. Now, more people 
understand that. It’s kind of like they woke up 
from cigarettes, and they woke up from soda. 
Now they’re drinking water, so that’s good. They 
get that. But the next step is to compress the 
eating window or teary or time-restricted eating, 
which I think is probably the single biggest lever 
that you could use to improve your health.

Ari: Yeah. That’s a big one. So you mentioned 
at most eight hours is what the feeding window 
should be.

Dr. Mercola: Yeah, for most people. Even I 
suspect if you’re pregnant. I don’t know that 
there’s many conditions where that wouldn’t 
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be true, or there probably isn’t. I’m not thinking 
of it, but as far as I can recall, there’s really no 
limitations on it. Like for regular fasting, there 
are limitations. You do not want to fast if you’re 
pregnant or if you’re underweight or have an 
eating disorder, but for time-restricted eating, I 
don’t think there’s any limitations or restrictions.

Ari: Do you think there’s a sweet spot? So is 
more restriction, more compressing that feeding 
window always better, or is there a sweet spot of 
where you could force it too much?

Dr. Mercola: Listen to your body. It probably 
needs to be cycled. I would think. So I kind of like 
four hours. I know a number of people who do 
two hours. It’s kind of hard to eat all your calories, 
especially if you’re like close to 4,000 calories 
or more in two hours. People can do it. It’s just 
hard. So I go for four hours personally, but I think 
there’s probably benefits once or twice a week 
going to six to eight hours, maybe even a little bit 
more. The caution with that is that it’s important 
to eat too soon before you go to bed, which I think 
most people understand because you are going to 
impair rest and recovery, and digestion is going to 
be active, and you don’t want to do that.

So at least three hours, preferably five hours 
before you go to bed as your last time you eat. 
And I know a lot of smart people in the health 
world who violate this just on social principles, 
and that’s their choice. They’re healthy, otherwise. 
I can think of two people like Peter T and Mark 
Sisson, who eat all the time. And they understand 
the principle, and they’re just making a choice, 
and everyone gets a choice. So I just don’t think 
it’s ideal.

Ari: There’s some research showing early time-
restricted feeding is superior to late. So like all 
things being equal, same time-restricted feeding 
window of however many hours. If you shift that 
feeding window earlier in the day, so let’s say 
starting at 8:00 a.m., to 4:00 p.m. or something 
like that as opposed to 4:00 p.m. to 9:00 p.m., the 
earlier window is better, and there’s also research 

showing that stacking more calories earlier in the 
day was superior to stacking calories later in the 
day. Are you —

Dr. Mercola: I couldn’t agree more. Yeah, that’s 
absolutely aligned with keeping your calories 
away from bedtime as far as possible. I typically 
stop eating at about two o’clock in the afternoon. 
So I’ve got seven hours before I go to sleep.

Ari: I’m a big advocate like you of time-restricted 
feeding. My general recommendation on the 
sweet spot is like usually six to 10 hours. Because 
I find so many people who try to go down below 
eight, especially below six, start to — they have 
periods of the day where they’re really fatigued, 
or they’re hypoglycemic. Do you have any 
recommendations on how people —

Dr. Mercola: No, it absolutely needs to be 
individualized. I’m pretty healthy, and I don’t really 
have a social life. I live alone. So that’s not an 
issue. Social interactions are really important to 
your health, of course. And if you have a family, 
that’s important. So, of course, we can get them 
on board with the TRE, and that’d be good too. 
But usually, people are going to work and that 
so much nowadays, and they come home and 
meet with their families. So that’s an issue. So you 
have to listen to your body. Absolutely, that’s the 
number one rule. And I think I could clearly see 
where if you already had a health challenge, as 
many of you do, then you want to be especially 
careful.

Ari: Yeah. And this is, I mean, the way I frame it, 
and I’m curious if you agree, the way I frame it is 
just like exercise, you’ve got to build up. If you’re 
currently set —

Dr. Mercola: Yes, you don’t jump down. 
Absolutely, I’m sorry I didn’t mention that, of 
course.

Ari: Yeah. So I mean, somebody who’s currently 
eating a 15 or 16-hour feeding window, if they try 
and jump straight into a six-hour feeding window, 
they’re probably going to feel like garbage.
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Dr. Mercola: Yeah, and it brings up an important 
point. The reason they feel like garbage is they 
don’t have the ability to access the fat as fuel so 
that when their glucose stores, their glucagon 
stores, and their liver get depleted, they have 
nothing to burn for energy. Of course, they’re 
going to feel like crap. They have got to optimize 
those pathways. So you can do that in a number 
of ways. Certainly, gradually is one way to do that, 
but you can start restricting the carbs. You can 
also take MCT oils. I like C8 being a little bit better 
because that converts to ketones a little bit more 
efficiently.

So that’s another good, powerful strategy. 
Hopefully, we can talk about some of the benefits 
of ketones, too. I love molecular biology, and 
there’s just not a lot of people talking about 
molecular biology and the COVID-19. And once 
you understand it, there’s some simple strategies 
that you can do to optimize a bit, but well, our 
previous discussion is so important because you 
got to essentially overcome that insulin resistance. 
Everything we’ve been talking about is insulin 
resistance. So you’ve got to do that first, and then 
you can start playing with how to optimize your 
body’s ketone productions.

Ari: Got it. So we’ve mentioned a few key things 
so far. So blood flow restriction, exercise therapy, 
time-restricted feeding.

Dr. Mercola: I like time-restricted eating, typically. 
That’s what (inaudible 32:10).

Ari: Yeah. I guess because you’re controlling what 
they’re feeding. Got it. So okay. And then you 
mentioned also vitamin D in passing. We’ve talked 
about metabolic flexibility and insulin resistance 
being a key sort of measure of overall metabolic 
health. Your last book was on EMFs. I’m curious 
to sort of gauge your perception of the role of 
EMFs in the overall sort of as you said about 
90% of people have poor metabolic health. What 
percentage of that do you think is accountable — 
is caused by the role of EMFs?

Dr. Mercola: Yeah. You cannot say there’s no 
studies that have been done. And I think anyone 
that claims to have an answer to that question 
would be foolish because we just don’t know. We 
cannot help you. So it’s only going to make things 
worse. How much worse really depends upon 
your personal health. So I think it’s wise to limit 
this just like it’s wise we know that eating organic 
is great primarily because you want to avoid 
things like glyphosate and all the hormones and 
chemicals they put in the foods, but glyphosate is 
particularly pernicious.

So how much of an impact does it have? We don’t 
know, but it’s not good. I have the same view for 
vaccines. I mean, for most of us, it can only cause 
problems. So we just got to be careful. So I limit 
my exposure to EMFs. I really do. And I’m really 
assiduous with it because actually, that was a 
result of my journey to understand mitochondrial 
health. And I dived deep in my book on how EMFs, 
and I think we — did we have a podcast on that 
too? I think we did, didn’t we?

Ari: We actually didn’t talk really about EMFs at all 
in that.

Dr. Mercola: Oh, I thought we did. Okay, I’m sorry. 
I think I confused it. There’s so many of them.

Ari: I think you’ve probably done a big book tour 
after your book came out, and you did confuse on 
the EMFs.

Dr. Mercola: Yeah, but it is a big factor, and 
it’s into the oxidative stress especially if you’re 
susceptible and the EMFs, they trigger certain 
receptors in your cell that cause the release 
of intracellular nitrogen — that immediately 
combines to form this really pernicious molecule 
called peroxynitrite, which sucks out — which 
damages your cells. It causes oxidative stress; the 
damage causes DNA breaks. So the peroxynitrite 
causes your body to consume something called 
PARP, which is a DNA repair enzyme, which 
creates the matrix where the enzymes can 
work. And this PARP is probably your body’s 
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biggest consumer of NAD+. So a nice way to 
increase NAD, and I think your audience is quite 
familiar with NAD, is to limit the unnecessary 
consumption. And one of the ways you do that 
is by limiting your exposure to EMFs. So it’s just 
a simple, inexpensive way. Well, you don’t have 
to take a supplement to increase your NAD. Stop 
using so much needlessly.

Ari: Thank you for that super quick summary of 
what EMFs are doing. I know you’ve written an 
entire book on it. You managed to summarize it —

Dr. Mercola: The graphs and illustrations and 
figures and everything.

Ari: Yeah. Quick question on 5G. This is something 
I haven’t really done a deep dive in. All I know 
is there are some people who are under the 
impression that it’s really dangerous and really 
harmful to human health. And then I’ve also 
listened to podcasts. One podcast I like listening 
to — though sometimes they have perspectives 
that I really don’t agree with — is Science Vs. It’s 
really kind of fun podcast to listen to. And they 
did one recently on 5G and basically the way they 
presented it was like yes, there’ll be more towers. 
Yes, there’ll be sort of more EMFs around, but 
they don’t penetrate deeply into our bodies. They 
stay very much on the surface and, therefore, 
can’t really have any effect on us by virtue of not 
sort of penetrating into our body. What is your 
perception?

Dr. Mercola: I think there’s some partial truth to 
that, that the 5G does not penetrate as deeply. 
That is correct. I mean, it’s still cumulatively 
and additionally an EMF burden, though, and 
because of the increased exposure, I would say, 
admittedly, I admit to, cumulatively, it’s going to 
be a problem so especially if it’s coming from 
space. 

You’ve got Space X that is going to be launching 
— which has permission for 42,000 satellites; 
Amazon has another 10,000 or 8,000. So the 
whole planet is being blanketed this from above 

and horizontally. So it’s a problem. It really is. I 
don’t think personally 5G is any more pernicious. 
In fact, I think it’s a lot less dangerous than the 
initial — the old cordless portable cellphone — 
the portable phones that we have — cordless 
phones. So that was a 900 megahertz and 5G is at 
least 17, 20, 30 up to 60 gigahertz.

So it’s quite 60 times higher frequency. And 
because it’s a higher frequency, it doesn’t 
penetrate as deeply. It’s kind of similar to the 
UV, which you’re used or infrared, I think, which 
you’ve written a whole book on. Whereas the 
far-infrared, the higher frequency does not 
penetrate as deeply, but this partially because it’s 
being absorbed by the water molecule. So it’s not 
quite a really good analogy, but there’s the lower 
frequencies, which bounce like about 660, which 
is not near-infrared, but 800, 850 around there 
it gets absorbed right through it because water 
doesn’t suck it up.

Ari: Yeah. You mentioned UV. I mean, that’s 
interesting in this context because UV also doesn’t 
penetrate deeply into our bodies. It stays very 
much on the skin, but the idea that that’s an 
argument for why it’s not very bio-active is not 
a very good one, in my opinion. We know UV is 
incredibly bio-active with vitamin D3, obviously, 
and cholesterol sulfate and nitric oxide, and many 
other mechanisms of how something that sort 
of “doesn’t penetrate deeper than the skin” can 
absolutely have widespread systemic effects.

Dr. Mercola: Yeah, it absolutely does. And so 
that’s a really good example to illustrate that. So 
thanks for sharing that.

Ari: So you mentioned ketones. What are the 
role of ketones, whether exogenous ketones or 
ketogenic diets in the context of NAD+, in the 
context of insulin resistance, immune function, 
COVID-19? What’s sort of your picture of the role 
of ketones in overall human health?

Dr. Mercola: Well, if we didn’t have the ability to 
generate ketones usually through not eating for a 
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while, typically for a day or two for most people, 
if we did not have that ability, anyone would not 
be here. We would not be on the planet. Our 
ancestors would have never survived. So it’s 
incumbent upon — it’s a capacity that our species 
is essentially developed over — has always had.

And the problem is we lose that capacity as we 
ignore basic ancestral, nutritional common sense. 
Essentially violating the time-restricted eating 
guidelines, and then by choosing poor food. So 
the ketones are essentially water-soluble fats. 
They’re very short molecules, usually two, three, 
or four carbons. And the benefit of them being so 
small is they easily penetrate through pretty much 
all the cell membranes, including your blood-brain 
barrier, and they can be metabolized quite readily 
as an alternative source of fuel, as an alternative 
to glucose.

Now, in the context of COVID-19, it’s particularly 
important to understand that — I think everyone’s 
heard the term cytokine storm, and the cytokines 
are signaling molecules that get generated usually 
under episodes of acute inflammation. So one 
of the consequences of cytokine storm is that it 
shuts down your body’s ability to make a really 
important bio-molecule, which is called NADPH. 
And I’ve watched as for you, I’m sure, maybe 
hundreds or many hundreds of podcasts now in 
the last few weeks or months on this topic.

And I really haven’t heard anyone addressing this, 
even though there’s a number of people talking 
about the oxidative stressors. And that’s all. There 
is relatively small. They’re usually talking about 
other topics, and this is an important component 
because NADPH is essentially your body’s battery. 
And it serves as a reservoir of electrons. And 
what this reservoir does, is it recharges your 
endogenous antioxidants, things like glutathione 
and vitamin C and vitamin E. So once those 
molecules get used once, and they donate their 
electrons, then they’re useless. And sometimes 
even worse than useless. They’re actually 
dangerous until they get recharged, and NADPH 

does the recharging.

Ari: Real quick, what’s the distinction between 
NADPH and NAD+, which may be a lot of people 
have heard of as people are talking about 
nicotinamide riboside and —

Dr. Mercola: Yeah, there’s a kinase. I think it’s 
NADP kinase. I forget the exact enzyme, but a 
kinase is an enzyme that essentially attaches 
to phosphate. And the only difference is that 
there’s a phosphate attached to the NAD. So you 
have NADP. And then the H means that also, it’s 
reduced already. So it’s a source of electrons. 
So they’re cousins. They’re in the same family. 
They’re great controlling nucleotides, which are 
four: NADPH, NADH, NAD+, and NADH. And then 
you’ve got coenzyme A, acetyl coenzyme A, which 
is the other. There’s five controlling nucleotides, 
and the guy that has done most of the work on 
this is actually Richard Veech, who passed away 
earlier this year. He is really the major pioneer on 
this.

He was an NIH fellow, and after he got his MD 
from Harvard, he went out to Oxford to train with 
Richard Krebs, who they named the Krebs cycle 
after — the Krebs tricarboxylic acid cycle, which is 
how energy is generated in the mitochondria. And 
Krebs got his training from Warburg. He was really 
considered the greatest biochemist of the 20th 
century. So there’s an interesting lineage there.

Now, Veech wasn’t really good at communicating 
to the mere mortals. I mean, he was a really 
smart guy, but he had a colleague who’s still alive. 
And who actually has Parkinson’s disease. His 
name is William Curtis. And Will’s a really great 
guy. I talked to him for hours at times. He’s just 
this reservoir of knowledge. And he helps me 
understand a lot of Veech’s ideas. And I actually 
just shared a recent presentation we put together, 
which is where I’m gathering this information 
because this information is not only important for 
preventing COVID-19 or treating COVID-19, but it’s 
also important for scenarios where you’re going 
to encounter regularly in normal life.



Superhuman Energy Summit

28

What are those scenarios? Well, you’re flying in 
a plane. Most of us aren’t flying now. I know I 
certainly am not, but most of us do fly. So when 
you’re flying, you’re in the air, 35,000 feet or so, 
and you’re exposing yourself to ionizing radiation, 
and there’s definitely massive oxidative stress 
on your DNA, and there’s — understanding what 
I’m going to talk about in the next few minutes 
is really important because if you do understand 
that, you can eliminate the vast majority of that 
damage. And the other area that you’re going to 
electively be exposed to ionizing radiation is in a 
medical procedure.

What is that procedure? A CAT scan, which is 
one of the most dangerous medical procedures 
you could ever go under — at least diagnostic 
procedures, and there’s more. Well, one of the 
most dangerous routine procedures because 
there’s certainly more dangerous ones than the 
CAT scan, but the ionizing radiation exposure is 
quite traumatic. Now, there’s an interesting CT 
scan. So you don’t want a CT scan unless your life 
depends on it. Look for an MRI as an alternative.

If you get an MRI, you don’t want one with 
contrast, with gadolinium, that’s for sure. That has 
its own intrinsic problems. So the interesting CT 
scan that most people should consider — I don’t 
know if you’re aware of this already, but for dental 
imaging, there’s something called 3D cone beam 
CT scan, and it is the most unbelievable tools now 
for about ten years, but it can image your teeth 
and your sinuses and your airway and any lesions 
you have or infections. It’s just unbelievable.

I think it’s an image study that almost everyone 
would benefit from. I know it helped me quite a 
bit, and I’ve just had my first one recently, and I 
was very impressed with it, but if you have those 
—

Ari: How did it help you?

Dr. Mercola: You could see your teeth. I mean, 
it’s almost like medical negligence and almost 
irresponsible for a dentist not to be using this 

tool because it’s like trying to run a race with your 
legs tied, and you’re tied back together. It’s like 
you’re so handicapped. You can’t really see the 
details. You can turn this around. I mean, you 
could be a grade school child and with literally a 
few minutes could learn how to diagnose almost 
all these infections, and you don’t have to be 
an expert at all in terms of interpreting shadow 
differentiations.

It’s just plain as it can be. It’s just easy for 
everyone to see. So it’s just radically transformed 
diagnostics in my view. So it’s something that — 
especially as you get older and there’s a tendency 
to develop dental infections because your dental 
health is really important to your health. And 
it’s an area where most people don’t really fully 
appreciate it, but it is massively important. It 
could take you out prematurely if you have dental 
infections that aren’t addressed.

Ari: I went to the dentist a few months ago, and 
they found some, I forget the proper dental 
term for it, but some kind of little tunnel kind of 
between or under one of my teeth that’s sort of 
an abnormal formation just as far as how my 
mouth is structured or my gums are structured.

Dr. Mercola: Your personal anatomy, right.

Ari: Yeah. And actually, my dentist referred me to 
someone else who’s a specialist who does that 3D 
cone beam scan. And I was actually not — I didn’t 
get it because I don’t like so much x-ray exposure, 
but now I’m like, okay, if Dr. Mercola says it’s okay, 
then I’ll go with it.

Dr. Mercola: I’m telling you. Once you see it — 
they can take that image. They can rotate it; they 
could turn it around. It’s like a hologram. You 
could see the entire area of the two — front, back, 
side, up, down, bottom, turn it upside down. It’ll 
blow your mind when you see it. It’s just crazy 
good. So definitely get it. No question. So that the 
reason I preface that is because I want to explain 
some complex molecular biology, and what the 
hell is he going on about this for?
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Well, there’s the practical importance of it 
because, like I said, the COVID-19 — well, I didn’t 
say this. This COVID-19 when you have the 
cytokine storm, it’s suppresses, but let me just 
preface this early. When you are eating food, 
typically, the primary sources of calories are either 
carbohydrates or fat that you’re going to burn as 
fuel in your mitochondria. You don’t burn those 
directly. They’re broken down to their constituent 
molecules, and what are those constituent 
molecules? In the case of glucose, it’s pyruvate. 
Pyruvate is a three-molecule, carbon molecule 
rather, that essentially gets further metabolized 
to carbon dioxide and Acetyl-CoA. Then it gets 
shuttled into the mitochondria, into the electron 
transport chain. Similarly, the fatty acids get 
broken down to Acetyl-CoA, and they get shuttled 
in there.

Most people are relying on glucose, especially 
those with comorbidities that are COVID-19. There 
are really insulin resistant. These people cannot 
metabolize fat. They are not generating ketones. 
That’s one of the reasons they’re so sick. So their 
primary and almost only source of fuel is glucose. 
So what that means they have to use pyruvate. 
If they can’t break down pyruvate, they’re in 
bad shape. And that’s exactly what’s happening 
because these cytokines inhibit the enzyme that 
is responsible for metabolizing the pyruvate. This 
pyruvate hydrogen is complex, and then they get 
backed up.

And when that gets backed up, they cannot make 
this molecule, NADPH, which essentially is the 
antidote for all the inflammation that’s being 
generated from this virus. It’s no surprise that 
they’re dropping like flies from this. It’s exactly 
what you would predict. It’s really is a perfect 
prescription for metabolic disaster with this 
COVID-19. But if you understand the basics, you 
can bypass it. And so how do you bypass this 
thing? Well, hyperbaric oxygen does it in space, 
but not everyone’s going to have access to that, 
and certainly, you not going to have access if they 
want to do a CT scan.

Ari: And it also, just to tie things back in, relates to 
exercise and blood flow restriction training hence 
cultivating metabolic flexibility. It also relates in 
a massive way to time-restricted eating. So just 
connecting the dots for people listening.

Dr. Mercola: Yeah. So, but acutely, ionizing 
radiation exposure, acute ischemic stresses such 
as stroke, TBI, heart attack, the same intervention 
I’m going to describe can be used in all those 
situations with incredible benefits because 
what you have in these ischemic scenarios is 
this massive oxidative stress that’s causing 
the damage. And you need an antidote at a 
biochemical, molecular level to compensate for 
that stress, and NADPH is how to do it. 

So you want to have your body make it. And if 
you’re impaired because of this inflammation, 
which is similar in many of these other conditions, 
not so much systemically unless it’s in COVID, but 
certainly at a local level, then the way to bypass 
that is by providing ketones to your body. And 
ketones bypasses this. Essentially shuttles into the 
next step where the acetyl CoA enters the Kreb 
cycle from the pyruvate.

And the ketones go indirectly and can 
generate the NADPH and, as a result, bypass 
that temporary metabolic dysfunction that 
the COVID-19 and these other scenarios are 
generating on the body. So it’s a marvelous 
solution. And one of the ways you can do it is the 
things we were talking about before is to do it 
endogenously through your body’s efforts. So that 
clearly is ideal, but you can also take — there’s 
another strategy. Something called an exogenous, 
which means it’s outside your body ketone. 

And the exogenous ketones consist of two types. 
There’s salts or esters. The salts are somewhat 
problematic because they have a really high 
solute load, which would be sodium, magnesium, 
or other ions, which can be problematic. So the 
esters are clearly the best and most efficient way 
to do that. And the only problem with them is 
they’re a little bit pricey. They’re about $1 a gram, 
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and you might need — a gram is about an ML. 
So you might need 25, 30, 50 grams of this for a 
therapeutic dose.

Ari: Per dose is that one dose per day, or how 
many doses per day?

Dr. Mercola: Well, you sense this is not something 
you would be taking in all the time. You take in 
those scenarios where like for you — like when I 
had my CT cone scan — First of all, carbohydrates 
will limit your body’s ability to make ketones 
nutritionally. So you want to limit your carb to 
usually below 50 grams a day for a while, and 
then you’ll be making more of your own. The 
other thing you can do is use things like medium-
chain triglycerides, or specifically even better CA, 
which is even shorter, and that will help convert to 
ketones even better.

So I typically have about six ounces of CA today 
and a relatively low carbohydrate diet. So when 
I have had that as a base, and I take these esters 
like before my CT scan, I took about, I think, 30 
CCs of the esters. And I got my ketones up to five. 
Have you ever measured your ketones, Ari?

Ari: I haven’t, no. And in fact, I just had several 
homemade blueberry muffins right before we 
started. I am not in ketosis right now.

Dr. Mercola: I can guarantee you. Don’t waste 
the money (inaudible 53:40). But if you’re going 
to measure ketones, the best most accurate way 
is with your blood. And there’s a really interesting 
test that is called KetoCoach, all one-word x.com, 
or you can go to Amazon and find them. I think 
it’s like only $0.50 a strip because most of the — 
these strips first came out they were like $4 or $5 
a strip for every test, and that gets kind of pricy. 
So it is a lot better when it’s under $1. So if you 
want to know what they are, it’s really interesting. 
But most people like — you are under 0.5, I can 
guarantee it. You’re just probably undetectable at 
this point.

Ari: Right now, post blueberry muffin binge?

Dr. Mercola: Yeah, it’s not that they’re bad. It’s 
not like being in ketosis isn’t healthy. Absolutely 
not. You should not be in ketosis continuously, 
but when you want to have the therapeutic 
benefits and get that NADPH up to counteract this 
oxidative stress, that’s when you want to just kind 
of modulate things in that direction.

Ari: Got it. There’s a lot of complex biochemistry 
that you went into there. I want to try to see if 
we can simplify it. So basically, in a state where 
somebody is a carb burner, and they have no 
metabolic flexibility, the typical person who’s 
eating tons of refined and processed carbs and 
way too many carbs. And for way too long, during 
each day, they’re time-restricted. They don’t have 
a time-restricted feeding window. They might be 
feeding 12 to 16 hours a day.

Dr. Mercola: Yeah, like most people.

Ari: These people are going to be likely 
metabolically inflexible, not having an ability 
to tap into stored fat for fuel and insulin 
resistance. And that’s going to lead to what at the 
biochemistry level? That increases their likelihood 
of severe symptoms or death. It’s decreased NAD 
—

Dr. Mercola: Well, because their glucose levels 
is high, and they’re relatively insulin resistance. 
Those are two prescriptions that inhibit your 
body’s ability to create ketones. So just that very 
nature. Now, additionally, when you’re burning 
carbohydrates as your primary field, there’s an 
additional artifact of that process that I neglected 
dimension. And that is that very process of brain 
glucose as opposed to ketones, is metabolically 
inefficient. 

So it intrinsically is 30% more inefficient. By 
inefficient, I mean, there’s an excess. There’s a 
surplus of leakage of electrons out of the normal 
sequence of events that actually contributes to 
more reactive oxygen species, more oxidative 
stress because you’re burning fuel inefficiently. 
It’s dirty fuel essentially. Now, it’s not bad fuel, 
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and you need to be able to use it. I mean, you’d 
be very impaired if you could not burn glucose. 
You have to have it, but when you’re burning it 
continuously, that is not a good strategy.

Ari: Got it. So in the case of somebody who is 
a carb burner, maybe they are metabolically 
inflexible, can they just take these exogenous 
ketone esters with a lot of these benefits?

Dr. Mercola: It would work, yeah. It’s not ideal. 
And you won’t get a level of five. You might go up 
to one, maybe one and a half. Because if you have 
the metabolic machinery already in place where 
your body knows what to do with these molecules 
and augment it naturally, you’ll get a better effect, 
and the higher level of ketones, the better you’re 
going to be able to counteract this oxidative 
stress, which is intermittent, and especially — 
how many 3D cone beams CT scan are you going 
to have in your life? Not many. So this is not a 
strategy you’re doing every day, certainly or even 
a few times a year maybe. That’s it. But anytime 
you’re flying would be another time to consider 
it. Or if you had an elective CT scan, which could 
be — The CT cone beam is not that — I mean, it’s 
definitely a lot, but it’s not anywhere like a regular 
CT, which clearly increases your cancer risk. No 
question.

Ari: Got you. So just to connect the dots again 
with COVID-19, you’re saying this would likely 
decrease the likelihood of high oxidative stress 
and the likelihood of a cytokine storm happening?

Dr. Mercola: Yeah. Interestingly, I could send you 
a video if you want. A person who makes Ketone 
Aid sent me this video. A COVID-19 patient who is 
having great shortness of breath and difficulties, 
and I think she is clearly metabolically inflexible. 
She was overweight and insulin resistant and 
having great difficulty talking, thinking, speaking. 
She takes the ketone esters and bang, she like 
wakes up before your very eyes, like in two 
minutes. It’s like crazy. So it’s a band-aid. It’s 
not treating the foundational cause, but it’s the 
difference between life and death many times, so 

it can have a radical benefit for you.

Ari: Got you. Related to this is NAD+. I know 
that in your EMF book, you talked about 
NAD+, and you mentioned also niacin, which 
I found interesting because most people who 
are talking about NAD+ are talking specifically 
about nicotinamide riboside and nicotine 
mononucleotide, NR, NMN as being sort of the 
things you need to boost NAD+. 

And much less known is that there’s already quite 
a bit of research showing that plain old niacin, 
cheap niacin, and niacinamide also boost levels 
of NAD+ very significantly. I’m just curious. What’s 
your thoughts on that landscape? Why aren’t you 
pushing NR and NMN harder, and why are you 
saying niacin also works or works just as well if 
that’s accurate to say?

Dr. Mercola: Well, not quite accurate, but I’m 
happy to go there. So it’s a complex discussion. 
NAD+ is mentioned as a really important bio-
molecule. It’s crucial for energy production and as 
a signaling molecule between the mitochondria 
and nucleus. And if your levels go off, which you 
tend to as you age, that’s one of the signals that 
you’re going to age prematurely, and maybe not 
be with us for much longer. So increasing your 
NAD+ levels is really important. Interestingly, the 
benefit of the ketones I just mentioned works 
independently of NAD. So just by increasing NAD 
doesn’t mean you’re going to increase ketones. 
They’re two separate mechanisms. Although 
NAD will help NADPH through a different 
mechanism, but it actually — I think it inhibits — 
This molecular hydrogen inhibits NADPH oxidase, 
which consumes the NADPH. So to answer your 
question, the NAD+, we use about nine grams a 
day, 9,000 milligrams, all of which about 99% get 
recycled.

Now, if you have a lot of EMF exposure and 
stress, you’re going to use more and not going 
to be able to recycle as much. So your need 
becomes more. So when you consume NAD, it’s 
breakdown product is niacinamide. So you need 
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some niacin. In fact, there’s a disease — I’m sure 
you’ve heard of pellagra before. A disease pretty 
much in the 20th century. And you get dermatitis, 
dementia, diarrhea, and then the fourth, which is 
death. It has killed a lot of people, and usually, it’s 
considered to be a vitamin B3 or niacin deficiency, 
but it’s not. You know what it’s a deficiency of?

Ari: Niacinamide?

Dr. Mercola: No.

Ari: NAD+?

Dr. Mercola: NAD+, yeah. Because when you give 
them NAD or niacin or niacinamide, usually either 
would work, then your body has the precursor to 
reconstruct the NAD. That’s what it normally does. 
When you consume it, you break it down into 
niacinamide. Your body reconstitutes it naturally. 
You don’t have to take these precursors, but if 
you’re not getting enough niacin because you 
have like about 100-milligram deficit per day, or 
somewhere in that range, maybe 50 milligrams 
— it depends on your height, weight, and some 
other variables.

So normally you need about 25 to 50 milligrams of 
niacin a day or vitamin B3 to compensate for that. 
Now there’s a lot of people in time, even Hoffer, 
who’s an MD psychiatrist who’s no longer with us, 
was a popular user of high doses niacin therapy. 
He primarily used it for schizophrenia, but he 
used it for other therapies, and interestingly, the 
first published paper on NAD+, not niacin, but 
NAD+, you know what year it was published in the 
United States?

Ari: No idea.

Dr. Mercola: 1961. That is 40, 50, almost 60 years.

Ari: It took a long time to gain popularity. It was 
only in 2018 we talked about it.

Dr. Mercola: Yeah, I know. We didn’t really get it 
until Sinclair figured it out really because you’re 
right. Everyone studied this for the last century 
or so. And if you’ve ever taken biochemistry, we 

all go out and do it, NAD, but no understood 
the importance of it. But then Sinclair was at 
MIT at the time with Leonard Guarente’s lab. He 
was doing research and was barely shown and 
studying this sirtuin with longevity proteins and 
found that the sirtuins would not work, specifically 
sirtuin 1, unless it had NAD. And he said, whoa, 
this is really important. So that’s when it started 
gaining — that was late 20th century, 1999, 2000, 
and then it gained prominence at that time. And 
then he’s done a lot of other work since then.

So anyway, the number of people — and actually, 
Sinclair himself is now popularizing NMN, which 
he uses personally. And then there’s others, 
NR, nicotinamide riboside. So that will convert 
to NAD+. The problem with those, though, is 
that most of these precursors — let’s talk the 
precursors first, and I’ll go back to niacin. 

The precursors are oral. They’re almost all given 
orally. And the problem with an oral precursor is 
that you have to absorb it from your gut into your 
blood, and the process of doing that goes through 
your liver, and the liver perceives it as a foreign 
molecule, so it tries to detoxify it. In the process, 
it methylates it, and essentially it changes it to a 
different molecule, which doesn’t work. So you get 
high — your liver gets high levels of NAD, but not 
the rest of the tissues in your body.

Ari: Got it. I’ve actually also read some reports, 
for example, Neurohacker Collective. They’ve 
published some research saying that a large 
percentage of the NR and NMN that get taken 
in orally actually get converted in the gut to 
niacinamide before they even get absorbed into 
the blood.

Dr. Mercola: Yeah. There’s that component too, 
but I think the bigger issue is getting converted in 
the liver. So you want it to be floating in the blood 
systemically and be absorbed through all of your 
cells throughout your body, into the cells and 
being converted to NAD+, which doesn’t happen 
very effectively. So you can do it. There is some 
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benefit, but you have to understand too these 
studies. First of all, it’s really difficult, actually 
beyond difficult. There’s only a few labs in the 
world that can measure NAD+. There’s only a few, 
a handful. So most of these people, unless they’re 
a research lab, they’re not — I don’t know where 
they come up with these numbers to show it 
works because it’s almost impossible to measure 
this stuff. I mean, it’s a very difficult sophisticated 
niacin.

So that’s part of the reason why it’s so hard to 
get data on this. So anyway, that’s why I’m not a 
big fan of the precursors. You can use it and just 
be able to get benefits. But the point I was going 
with a tangent, assuming they’re measuring it. 
As I mentioned, your levels of NAD can decrease 
by 99%-plus as you get over 67 years old. So if it 
even doubles your NAD, which sounds impressive, 
or even triples, quadruples, say you’re a 0.5, and 
you’re supposed to be at 50, you’re not getting 
into therapeutic levels. It’s almost irrelevant. It 
looks good on paper, but I mean, it’s essentially 
worthless. And that’s why I think there’s a lot 
of confusion on this because they’re just aren’t 
telling the whole story.

So anyway, getting back to niacin and 
niacinamide. I think it’s a good strategy. I’m 
against high doses of those for a number of 
reasons. High dose niacin is actually a methyl 
consumer. So if you have a problem with 
methylation, you’re going to be an issue. You 
somehow compensate for that by taking methyl 
donors like trimethylglycine. And I take a lot of 
that. I like trimethylglycine. It’s pretty inexpensive, 
safe supplements, sweet. It’s a good sweetener, 
but that’s a concern. The more significant concern 
— this is what actually Sinclair figured out in his 
work with sirtuins — is that the niacinamide is 
actually a negative inhibitor of sirtuin 1 at higher 
levels. So if you get high levels of niacinamide, 
you’re taking a gram, two grams, three grams 
of niacinamide because it’s non-flushing niacin 
thinking you’re doing your body a good thing, 
you’re actually inhibiting your sirtuins — not a 

good strategy in any way, shape, or form.

Now, if you’re taking 25, 50 milligrams, I don’t 
think it’s going to do much, but it probably doesn’t 
matter. But when you start getting into grand 
quantities, I would be very concerned about 
that. So I think 25 to 50 milligrams niacin in most 
people’s not going to cause a flush. It would be 
fine if you want to do niacinamide. That would 
be fine too. But I think the key is to do these 
other strategies, like the exercise, the blood flow 
restriction therapy blows it through the roof.

Ari: You’re not crazy about the precursors. So 
what are the best ways to —

Dr. Mercola: Yeah, metabolically flexible, not 
insulin resistant, and doing things like blood flow 
restriction therapy, or even hyperbaric oxygen, 
and the way those work, they work on limiting 
enzyme for endogenous NAD+ production, which 
is any NAMPT. So they upregulate that enzyme. 
They increase it. It just goes bang. So if you’re 
going to take a supplement or a precursor, it’s 
important to know that you don’t want to take it 
around the time you’re exercising because you’re 
not going to get the bang that you want out of the 
exercise. So I do take an NAD supplement, and 
I take the actual molecule, NAD+, the real deal 
molecule.

Ari: The rainbow or liposomal or something like 
that?

Dr. Mercola: I do a transrectal. Yeah, so I put it 
into a suppository. It’s a very fragile molecule. 
I mean, you keep it at room temperature, it’s 
gone in a week or two. So it’s got to be kept 
in the fridge. It’s really fragile. So I put up my 
butt, especially before I do my hyperbaric, and 
I get a pretty good dose of it. And it’s relatively 
inexpensive that way. It’s not commercially 
available. There’s no company that sells it in that 
rock. Maybe company pharmacies might, but you 
can’t buy it over the counter or anything.

Ari: In suppository form?
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Dr. Mercola: Yeah. Now, the other way that 
would work, and this clearly would work, but it’s 
hard to find because the thing is so fragile is if 
you put it into a nano liposome and that would 
get into the cell. It would bypass everything, and 
you’d be golden. That is the optimal way to do it. 
The problem is that making a liposome is usually 
heat intensive. And if you heat this thing much 
above room temperature, you’re killing it. You’re 
destroying it. So that’s a real process. I think I 
found someone to do it, but he’s gone dark on 
me, and I haven’t been able to connect with him 
for a few months.

Ari: You’re going to try and bring that supplement 
out under your supplement brand?

Dr. Mercola: No, because liposomal formulations 
violate so many FDA rules, and I’m already under 
a microscope with the FDA, so they would want 
to put me in jail, but for personal use, it would 
be an interesting thing. And we may spin it off 
to a different company and have them do it or 
something, but that is probably the ultimate way 
to do it. And it wouldn’t be much more expensive 
than NR or NMN, but in nano liposome, and you 
wouldn’t need as much. It’s probably a fraction 
of what you would need with NR and NMN 
because you’re getting the real thing right off the 
bat. There’s no conversion required. That is the 
molecule you’re trying to get.

So optimizing NAD+ levels, apart from maybe the 
suppositories you’re referring to, revolves mostly 
around sufficient intake of vitamin B3, niacin, 
niacinamide precursors, as well as mainly things 
like exercise, blood flow restriction, fasting, time-
restricted eating, I think circadian rhythm and 
sleep also ties into this.

Dr. Mercola: Oh, absolutely, yeah. Sunshine.

Ari: And EMFs, you mentioned before and overall 
metabolic flexibility. Is that accurate? Is there any 
—

Dr. Mercola: Well, that is a really good summary. 
That’s what I love about you. See, because you 

are healthy, and you’re committed. You don’t do 
a lot of things that mess you up in any way. So 
your brain works the way it was designed to, and 
you can hear these complex topics, and you can 
summarize it concisely and succinctly in a very 
elegant manner. So thank you for doing that.

Ari: Yeah. Thank you for the kind words. I 
appreciate it. So we’ve covered numerous things. 
I just mentioned a bunch there: the blood flow 
restriction training, the EMFs, metabolic flexibility, 
insulin resistance, ketones. What else did we 
mention here? Hyperbaric and oxygen, time-
restricted eating. I think that covers it. Are there 
any other — and I think, by the way, for everybody 
listening, I think this list of these six or so things 
that Dr. Mercola has already covered if you apply 
them, these things can absolutely transform your 
health and your energy level. These are powerful 
things.

Dr. Mercola: Foundational issues that contribute 
to your health, your energy, your mitochondria 
health, mitochondrial function.

Ari: Yeah. So having said that, I know there’s many 
more topics that you could talk about: circadian 
rhythm or light exposure, sunlight, UV, vitamin 
D, saunas. There’s lots of things you could cover. 
If there’s one more thing beyond what you’ve 
already covered, one more thing that you would 
say is a major key to boosting energy levels, what 
would it be?

Dr. Mercola: How about my favorite supplement 
of all time?

Ari: What’s that?

Dr. Mercola: Molecular hydrogen. That is a 
bumpy end. In fact, Tyler Baron is one of my 
good friends, and he is the head of the Molecular 
Foundation Institute, which is a non-profit. He 
doesn’t make any money selling this stuff or 
anything. He’s just a committed scientist, and 
he’s a bio-hacker, and he’s incredibly in good 
shape. This guy can run a marathon and sub-2:30 
marathon. He can deadlift like 450 pounds. He’s 
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an impressive physical specimen. And he’s smart 
as a whip. Anyway, he just did — I just ran this 
interview on my site. If you go to my site, mercola.
com and you go type in Tyler, the Baron molecular 
hydrogen, you should come up with a few, but 
this lecture that he gave. It was like 30 minutes. 
He goes through the whole molecular biology of 
how it works in COVID-19, which is how it works 
for oxidative stress.

And essentially, it supplies your body. It’s a 
selective antioxidant, unlike vitamin E or vitamin 
C, which have their uses. And I use them both, 
but this is like the ultimate because it only works 
when your body needs it. So like this is the one 
you would take before the — if you had ischemic 
episodes, or you’re going for your CAT scan, or 
you’re flying. You definitely want to do the ketone 
esters and the molecular hydrogen so a one-
two combo because they work on similar, but 
synergistic pathways.

So basically, there’s this protein — I think it’s a 
protein. I’m pretty sure it’s called NRF2. And it’s 
combined with HIF, and it floats around your cell 
cytoplasm. And when you have oxidative stress, 
HIF keeps kicks off, and the NRF2 goes into the 
nucleus, and it hits these AREs, the antioxidant 
response elements, which transcribes your 
endogenous antioxidants, things like glutathione, 
superoxide dismutase catalysts, and about 400 
other antioxidants. But it only does that if there’s 
oxidative stress, which is the ultimate. Which 
means it’s almost impossible to overdose on 
this, which you can do with regular anti-toxins. 
You take a lot of lipoic acid. You don’t know what 
the consequences are because you could be 
suppressing beneficial free radicals. There are 
beneficial ones like nitric oxide.

Ari: If you don’t mind me interjecting, it’s worth 
mentioning there’s the work of Dr. Michael Ristow 
around hormesis and around how supplemental 
antioxidants can actually negate the beneficial 
adaptations from exercise.

Dr. Mercola: Oh, absolutely. There’s no question, 

but molecular hydrogen wouldn’t. It would only 
augment the benefit of exercise because it does 
it selectively. It’s working with your body, its 
own intuition. So it’s a synergy. I use it before I 
go for hyperbaric or when applying, and it’s just 
my favorite one. I think it’s just magnificent. It’s 
not terribly expensive, either. And the best way 
to get it is with the tablets. And there’s a lot of 
different modes of administration. That’s the best 
because it comes with — it’s metallic magnesium, 
and it’s constructed in a way that once the 
magnesium hits the water, it dissociates into 
these nanobubbles.

So you can get like 500% higher concentrations 
of the hydrogen gas in the water, and these 
nanobubbles that you wouldn’t normally plus it 
dissociates into ionic magnesium, which is almost 
everyone watching this needs extra amounts 
of because it’s such an important mineral that 
almost everyone’s deficient in. And it’s actually 
interesting. Magnesium is one of the key ones 
that help mitigate against oxidative stress from 
EMF, too. So it just is a win-win for everything. 
So it’s a great magnesium supplement, and it’s a 
great source of molecular hydrogen to improve 
your resistance to oxidative stress and just overall 
resilience. I just love it.

Ari: Beautiful. Dr. Mercola, this has been 
awesome. Thank you so much for the 
conversation. Thank you so much for sharing your 
wisdom. Always a pleasure to talk to you.

Dr. Mercola: All right, well, I’m glad to be with you, 
and hopefully, it’s helping someone.

Ari: Yeah. And for everybody listening, you now 
have a really powerful set of tools just from this 
one interview, let alone the other 40 interviews in 
this summit, but just this one, you’ve got one of 
the leaders in the natural health movement for 
over two decades sharing wisdom accumulated, 
and you’ve got hyperbaric treatment and oxygen, 
blood flow restriction training, time-restricted 
eating, EMFs, metabolic flexibility, and insulin 
resistance, ketones, hydrogen, molecular 
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hydrogen. I mean, this is just powerful stuff. 
Thank you so much, Dr. Mercola, really a pleasure. 
And for anybody listening, who wants to follow 
your work, where’s the best place for them to do 
that?

Dr. Mercola: Well, I’ll tell you where you don’t 
want to go. Don’t go to Google. I suspect they 
censored you, but they censored us a long 
time ago. And so, we’re not there. We’re not on 
YouTube. I mean, we exist theoretically, but you 
can’t find us. So you go to my website, which is 
really hard, mercola.com, M-E-R-C-O-L-A.com. 

And if you’re interested in that BFR, it’s bfr.
mercola.com. And we’ve got a really interesting 
blog there too that comes out. We have like five, 
six posts a day. It’s just called breaking news, and 
you can subscribe to that and get the latest on 
the COVID-19. And I posted the interview. Yeah, 
the presentation that was given for the Louisiana 
physicians in the hyperbaric chamber. So that’s on 
the blog today.

Ari: Beautiful. And there’s lots of bestselling books 
on Amazon as well for people. I’d recommend it 
including —

Dr. Mercola: No, yeah, the books if you want to 
go deep, but just if you want to stay current on 
the latest, especially with this pandemic, plan-
demic — Actually, one of our subscribers said it 
was COVID-1984. I said, oh —

Ari: Awesome. Well, thank you so much, my 
friend. I really appreciate your time and the 
extra time for going extra on this interview, 
always a pleasure. And I look forward to the next 
conversation.

Dr. Mercola: All right, it sounds great.
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Improve Anxiety with 
Nutrition
Trudy Scott, CN

Ari: Hey there. Welcome back to the Superhuman 
Energy Summit. I am here now with Trudy Scott, 
who is a food and mood expert, and nutritionist. 
She educates anxious individuals about 
nutritional solutions for anxiety. She’s known for 
her expertise in the use of targeted individual 
amino acids, offering hope and immediate relief 
from anxiety so other underlying root causes 
and dietary changes can be addressed with ease: 
the social anxiety condition, Pyroluria, and the 
harmful effects of benzodiazepines.

Trudy is the author of The Antianxiety Food 
Solution: How the Foods You Eat Can Help You Calm 
Your Anxious Mind, Improve Your Mood, and End 
Cravings, and host of the Anxiety Summit, an online 
educational platform for consumers and health 
professionals. And she is dubbed a bouquet of 
hope. I love that. It’s very cute. She educates 
health professionals via the Anxiety Nutrition 
Institute, sharing current research and practical 
how-to steps.

She’s passionate about sharing the powerful 
food-mood connection because she experienced 
the results firsthand, finding complete resolution 
of her anxiety and panic attacks. So I’m super 
excited to get into this. I’ve been meaning to 
interview you for a very long time, Trudy, and I’m 
glad we’re finally making it happen. So you have 
a lot of novel approaches to the topic of mood 
via nutrition and supplementation. And just for 
context, this is something that, in one hand, is a 
very common-sense everyday experience, but 

maybe not everybody connects the dots. Mood 
and energy are both these subjective phenomena 
that we feel, and they’re really hard to quantify. 
And they’re very much overlapping.

So mood and energy are extremely interrelated, 
and things that optimize mood generally also 
optimize energy, and things that destroy the 
mood, especially things like anxiety and stress and 
fear, are absolute energy destroyers. And it’s the 
major cause of fatigue for a segment of people 
with chronic fatigue. So I think this information is 
extremely important and has the capacity to be 
very powerful for a sizeable segment of people 
dealing with fatigue. So first of all, give us a quick 
overview on amino acids and how they can be 
used in the context of dealing with anxiety, sleep, 
energy, and mood optimization?

Trudy: So, this is just one area to focus on, and 
it’s an area that I focus on with my clients. And 
it’s using amino acid as a supplement to boost 
your own levels of neurotransmitters. And in the 
context of this summit, which is energy, we want 
to have good energy, and there’s a specific amino 
acid — there’s one specific amino acid — that 
can actually boost energy. But there’s also two 
that I use that can help with the mood aspect, the 
anxiety aspect, the low mood, which will help with 
sleep as well. So if you’re not sleeping well, that’s 
going to drain your energy as well. So other than 
the aspect of what you just mentioned, when you 
have a terrible fear, you have terrible anxiety, 
you’re worrying all the time, which is energy-
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draining, if you’re not sleeping well, that’s also 
going to impact your energy levels.

And I got into this because of my own anxiety, 
and my own panic attacks. And I remember that 
first panic attack coming out of what seemed 
like the blue, I had no idea what it was. I’ve never 
experienced anxiety before. I was an adventurer, 
traveled around the world. I was a rock climber. 
I met my husband on a cliff face. We got married 
in the mountains after climbing. I wouldn’t have 
considered myself an anxious, timid kind of 
person, but because of biochemistry, because of 
food sensitivities, because of toxins, because of 
some dietary changes that I made, I messed up 
my biochemistry, and it caused the anxiety and 
panic attacks. And that first panic attack hit me. 
And I couldn’t breathe. I was hyperventilating. I 
got to get some air. I’ve got to get some oxygen, 
help. What’s going on?

And I just remember being absolutely drained 
afterward, and not knowing what was going on. 
And then I had a few more panic attacks, and 
every time it’s draining, and it’s exhausting. And 
then it took me a number of years to find all the 
solutions, but just that ongoing anxiety is terribly 
draining. The feeling of waking in the early hours 
with this feeling of doom and not being able to 
put your finger on it. Why am I feeling this feeling 
of doom? There’s nothing out there. There’s no 
trauma. There’s no reason for feeling like this. And 
you just have this feeling of impending doom. And 
that in itself is very draining. And then for some 
folks, if it’s low serotonin, and we will go into all 
of these different categories as we go through 
this, but for some folks, itching and replaying a 
discussion they’ve had with someone or replaying 
some article that they’ve read that they worried 
about and all of that is very draining.

So there’s many different aspects, and you’re 
right. It’s very subjective. Some people won’t even 
use the word anxiety. They’ll just say I just don’t 
feel normal. And then a lot of people will say, 
I’ve been like this my whole life. I didn’t know I 

could feel any different. So it is very subjective, 
but we want to feel our absolute best. So going 
back to the question, we use these targeted 
individual amino acids. So we’re using one at a 
time. They’re targeted. They’re used for your own 
unique biochemistry, and they are used — you 
don’t just say take 500 milligrams of tryptophan, 
and then you’re fine. You need to find out what 
are your unique needs because each person may 
have different needs. Someone may need more; 
someone may need it more frequently. And then 
we titrate.

So we’ll start low. And I’ll talk about dosing and 
everything as we go through this, but you start 
low based on your symptoms. And then you 
increase based on your needs. And then if you get 
to a point where you don’t need that, then you 
back down. Now, for me, I call myself a GABA girl. 
GABA was my amino acid that really helped me. 
I also use tryptophan. And we’ll talk about those 
in a second, but the main thing is the amino acids 
give results very quickly. So you will get relief 
pretty quickly. If you have low GABA, if you have 
low serotonin, if you have low catecholamines, 
which is the energy, the one that’s really to tied to 
energy, you will get relief from those symptoms. 
And then you can address some of these other 
underlying root causes that may have caused the 
low neurotransmitters in the first place, maybe 
gluten sensitivity, parasites, heavy metals, you 
name it.

So it gives people hope. It gives them results 
right away. The other thing which is really nice, 
Ari, is that it helps stop that addiction. It helps 
stop those cravings. And if someone’s feeling 
really bad, they’ve got no energy, they can’t sleep, 
they’ve got anxiety, and now you’re telling them 
to take away foods that they love, that they self-
medicated with, that they use to feel good, that 
can be difficult. So the other great benefit of the 
amino acids is it helps break that addiction. It 
helps remove that comfort, that need for reward, 
that need for comfort eating. So it makes it easier 
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to quit the sugar. It makes it easier to quit the 
gluten or whatever else needs to be changed in 
terms of dietary changes.

Ari: Got you. So I have a question. This is 
something that I’ve tried to look into. I have not 
gotten a clear answer to it, and there seems 
to be, as far as I can tell, somewhat divergent 
opinions among experts. And that is the use 
of these individual amino acids. If somebody is 
eating an otherwise amino acid sufficient diet 
and protein sufficient diet and say has adequate 
amounts of tryptophan and taurine, and many of 
the other amino acids that are often precursors 
of neurotransmitters, in those cases, is there a 
unique benefit or a different mode of action of 
using these immuno acids in isolation?

Trudy: That’s a good question. And it comes 
down to each person’s needs. So someone may 
be eating beautiful grass-fed red meat and wild 
salmon, but maybe they don’t have enough 
hydrochloric acid. So they’re not breaking down 
the protein. So they’re not getting the benefits of 
those amino acids, or maybe someone has some 
kind of a genetic polymorphism like MTHFR, and 
it’s expressing, and therefore, they’re not able to 
make their serotonin.

And we know that hormones play a huge 
role. They are very intertwined with the 
neurotransmitters. So maybe you’ve got low 
progesterone, and that’s going to affect your 
GABA levels. Or you’ve got low estrogen, and 
that’s going to affect your serotonin levels. We 
know women make less serotonin than men. 
So there’s that aspect as well. If someone’s on 
the birth control pill, for example, that’s going to 
deplete your B6. It’s going to deplete zinc levels, 
which has a direct impact on serotonin levels.

So even if someone is eating a perfect diet, there 
are all of these other factors that could lower 
the neurotransmitter levels. Now, the ideal is 
to get someone to use the neurotransmitter 
precursors, the amino acids to start boosting their 
levels. But then we want to address all of these 

underlying factors. We can’t just say, well, just 
supplement and not do all that other changes. 
And I’ve had some people who seem to be eating 
a really healthy diet, and they still benefit from the 
neurotransmitter support. So it is very unique, but 
it’s a yeah, great point.

Ari: Is there any research to show that let’s say 
taking isolated amino acids on an empty stomach, 
not in the context of a meal, are metabolized in a 
different way than they would be in the context of 
a meal?

Trudy: Yes, absolutely. They all should be used 
on an empty stomach, so they’re taken away from 
protein. So it doesn’t compete for absorption with 
the other amino acids in that protein-containing 
food. Now, there are a few little variations. 
Tryptophan, which supports serotonin levels, 
definitely needs to be taken away from protein-
containing foods. 5-HTP, which also supports 
serotonin doesn’t necessarily need to be, but just 
for ease of use, it’s just easier for folks to just take 
it away from protein-containing food. Yeah, so 
definitely, it does make a difference. And the ideal 
is to take it away from protein.

Ari: Well, so what specifically is going on there? 
How do we explain that? Is it that like proteins, 
amino acids in the context of a meal are more 
likely to be involved in protein synthesis, whereas 
the isolated amino acids are more likely to go to 
the brain for neurotransmitter support? How does 
that work?

Trudy: I don’t think we really know. Some of it’s 
going to the brain; some of it’s impacting the gut. 
We know that the microbiome has a huge impact. 
We know we make a lot of serotonin in the gut, 
and we know that serotonin support helps with 
motility. So maybe it’s helping with the synthesis 
in the gut as well. Maybe some of it’s going 
into the brain. So we don’t have all the answers 
certainly with GABA. We don’t really know. There’s 
a big myth that GABA doesn’t even work. A lot of 
people will say, well, GABA doesn’t even work. 
It doesn’t cross the blood-brain barrier, but we 
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know we have these receptors in other parts 
of the body. And with GABA, it’s more physical 
tension. And when people use GABA, they’ll just 
feel this sort of physical tension ease.

So it may be that it’s affecting receptors in 
other parts of the body. So yeah, we don’t 
have all the answers. The exciting thing is, 
though, that I can have someone look at this 
questionnaire of symptoms for each of the 
different neurotransmitter deficiencies. Say, 
yes, I have these symptoms. Try one of these 
amino acids and feel relief. So it’s pretty simple 
in terms of assessing if you may have an issue, 
and then doing a trial and seeing the results. 
Now, there are some testing that can be done, 
and there’s some controversy around those, and 
I’d be happy to answer any questions if you’ve 
got questions around those. Some people will do 
neurotransmitter — sorry, amino acid testing. I 
don’t find that particularly helpful, or maybe not, I 
should say, maybe not necessary.

There’s urinary neurotransmitter testing. And 
I have not seen that to correlate 100% with 
someone relating to the symptoms and then 
doing a trial and seeing benefits. There is platelet 
testing for serotonin and for the catecholamines. 
And that seems to correlate more closely 
with looking at cerebral spinal fluid, which is 
supposedly the gold standard, but obviously, not 
everyone’s going to be able to measure that. So 
just the easiest way that I find is to look at the 
symptoms in each of the areas and do a trial and 
see if it works.

Ari: Yeah, there are a number of areas where this 
case and fatigue is one of them as well, where 
it seems almost primitive because you would 
think like, oh, there’s all these cutting-edge tests 
available. You can do neurotransmitter tests, and 
you can do this test and that test. But when you 
actually speak to clinicians who are on the front 
lines, who have done hundreds or thousands of 
these tests, you realize that the tests often don’t 
correlate that well and are not very explanatory, 

and there’s questions inaccuracies.

And how much does do urinary transmitter 
levels indicate what’s going on in the brain as 
opposed to what’s going on after lots and lots of 
metabolic reactions, biochemical reactions, what’s 
then getting expelled into the urine. It’s very 
complex, and it’s kind of counter-intuitive that 
the seemingly very primitive thing of just asking 
somebody what their symptoms are and kind of 
having an idea of what those symptoms match 
up with, as far as what treatments are likely to be 
beneficial, is more advanced and more accurate 
than doing all the testing.

Trudy: Yes. And it’s interesting because I’m in 
favor of functional testing. I mean, there’s a 
lot that we can do, but we also have to look at 
people’s symptoms. We can’t just use the testing. 
So I think there’s — I’m not saying there’s no place 
for testing. Just in this area, it just doesn’t — The 
work that I do and how effective it is, is working. 
And there is a place —

Ari: There are many things we do have good tests 
for.

Trudy: Oh, yeah. But going back to the 
neurotransmitter testing, I did work in a clinic, 
and they were at one time we had someone 
come in who was pregnant and on a lot of 
medications and the technician said, let’s get the 
blood testing of serotonin because we wanted 
to talk to the doctor to say there’s a place here 
for serotonin support, and the doctor was 
concerned about doing it while she was pregnant. 
So there is definitely a place for some of the 
neurotransmitter testing, but yeah, we’re on the 
same page about testing, I think.

Ari: Okay. So talk to me about the key 
neurotransmitters, and I’m sure you could talk — 
you could answer this question with a two-hour 
answer if you wanted to, but if you could do a 
very succinct sort of rundown of what are the key 
neurotransmitters for people to be aware of, and 
what are a few of the symptoms or sort of traits 
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associated with those neurotransmitters?

Trudy: Okay, let’s start with the low GABA. So 
with low GABA — GABA stands for gamma-
Aminobutyric acid, and it’s our calming 
neurotransmitter. And it’s with the low GABA; you 
will feel anxiety. You may have panic attacks; you 
may have some fear. There’s some new research 
that talks about how it helps with the inhibition of 
unwanted thoughts. So most of the time we think 
of low serotonin when we think about that sort of 
thinking aspect, but there is some new research 
showing that GABA can help with having these 
sort of thoughts that you don’t want. 

But the main thing when I think about low GABA 
I think about the physical change. And so, people 
will be sitting with these tense shoulders, tense 
tension in the neck. They may have physical pain 
in other parts of the body. They may lie awake at 
night. So sleep is a big issue with low GABA. Sorry, 
problems with sleep is a big issue, and this lying in 
bed physically tense.

And then the other thing that we see MOTC with 
all of the low neurotransmitters is this addiction 
aspect, and this needs to self-medicate. And the 
big clue with low GABA often it’s alcohol. At the 
end of the day, I’ve just got to have that glass of 
wine, and it becomes two glasses, three glasses, 
four glasses, a bottle. You’re self-medicating in 
order to feel calm. And there’s an issue in itself 
with alcohol in terms of energy levels. It can 
actually make you sleep worse. But it’s used like 
a drug. It’s used to self-medicate to feel good, 
but the problems with alcohol, depletion of zinc, 
magnesium, B6, it damages the gut lining. So 
that’s not something that we want to be relying 
on. So we’ve got these symptoms.

We look at the symptoms that I’ve just described, 
the physical anxiety, the needing for alcohol, or 
something. Sometimes people will use sugar to 
relax. Using something to relax and then there’s 
physical tension. I’ll have my clients rate their 
symptoms on a scale of one to 10, and then we’ll 
trial some GABA. We’ll use a GABA supplement. 

Now, a lot of people will hear about GABA. 
They’ll rush out and buy 500 milligrams or 750 
milligrams. And that’s way too high for most 
people to start.

So the starting dose I’ll use is 125 milligrams. And 
I’ll do a trial there and then with my client so we 
can get immediate feedback. You get feedback 
within five minutes if you haven’t eaten. So I’ll say 
before we meet, don’t eat within an hour before 
we meet, and I’ll do this trial of GABA, and they 
might say I’m feeling anxious, and I’ve got this 
physical tension. It’s like an eight or nine out of 10, 
and we’ll try the GABA. And they can say within 
five minutes, oh, that felt like a glass of wine.

That’s the feeling we’re looking for. A lot of 
people can relate to that feeling, and they can 
feel immediate relaxation. And it can go down 
from an eight or nine out of 10 to maybe a six or 
seven. For some people, it may go down to four 
or five out of 10, depending on how much they 
need. Some people may need to bump that up, 
to double that, in that same trial to see, okay, 
my starting dose is not actually 125. It’s a little 
bit higher. And then we will have them dose that 
when they need it through the day. GABA is used 
through the day in between meals. And then also 
at night. Now, a lot of people will need higher 
amounts at night to help them sleep, and they’re 
going to have a restful sleep. And then they’re 
going to have better energy through the rest of 
the day.

And I mentioned earlier about the whole GABA 
blood-brain barrier issue. There is more and more 
research. It’s not as much research as we would 
like, but we are seeing more and more research. 
A recent paper came out looking at GABA and 
theanine and how that improves sleep. And this 
is a combination. So some people do well just on 
GABA. Others will add in a little bit of theanine as 
well. But the synergistic effect of those two can 
help. Now, keep in mind with the anxiety and with 
the sleep issues, it may not just be low GABA. It 
could also be low serotonin, and I can go into low 
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serotonin now, but I’m going to pause here and 
see if you’ve got any questions from me on GABA.

Ari: Yeah, I know you mentioned something about 
GABA and immunity and immune function. Do 
you want to talk about that briefly?

Trudy: Yeah. And I think in the latter of the 
pandemic, and just for immunity in general, it’s 
very useful to know firstly that having a good 
sleep definitely has an impact on your immune 
system. And so, if we can improve sleep with an 
amino acid-like GABA or tryptophan, we’re going 
to get those indirect benefits for immunity. But 
there are few papers that actually talk specifically 
about immunity when it comes to some of these 
amino acids, and there was one paper. 

And the problem with some of these GABA 
papers, they are published by the company that 
makes the GABA. So we have got that issue that 
we need to keep in mind, but this paper called 
Relaxation and Immunity Enhancement Effects of 
GABA Administration in Humans, they found that 
it could work effectively as a natural relaxant. 
Its effects could be seen within an hour of 
administration, and in this particular trial, they 
had people swallowing it.

So using the amino acids swallowed takes longer 
to get the results. What I didn’t mention is I’ll have 
people use it sublingually when we’re doing the 
trial, and then we’ll get results very quickly. But in 
this paper that also said the GABA administration 
could enhance immunity under stress conditions. 
And then there’s a similar paper looking at 
theanine saying that theanine can actually 
decrease the incidents of upper respiratory tract 
infection symptoms by enhancing Gamma delta 
T lymphocyte function. So it’s pretty interesting 
to see that as well as helping sleep and anxiety, 
that we could be having an improvement on the 
immune system as well.

Ari: So I’m sure you’re familiar with Datis 
Kharrazian and in his book, Why Isn’t My Brain 
Working that he wrote what is maybe ten years 

ago at this point. She said something to the effect 
if I’m remembering correctly, about GABA being 
used as a test for leaky blood-brain barrier. And 
in the context that if you take GABA, and you 
have some kind of negative reaction to it, that’s 
indicative of a leaky blood-brain barrier because 
GABA shouldn’t be able to cross the blood-brain 
barrier. So it sounds like you do not agree with 
that. And it sounds like this idea that GABA cannot 
penetrate the blood-brain barrier seems to be not 
correct. Is that right?

Trudy: Yes. And I have had a professional 
difference of opinion with Dr. Kharrazian, who 
I highly respect. I absolutely adore him and 
the work that he does, and I’ve been pretty 
vocal about this over the years. And I actually 
attended one of his courses recently and had 
an opportunity to converse with them about 
it, and then interviewed him in the last Anxiety 
Summit and asked him if we could talk about 
this specifically because it’s something that he’s 
written about a lot. And a lot of practitioners and 
consumers will question me about it. It’s probably 
the most common question that I get from every 
single person. And he was very gracious. He 
said, yes, it’s good that we challenge each other. 
And we ask these questions, and he said he 
came forward with that as a theory and there no 
research supporting it.

And it was a theory that he had. And just to recap, 
it’s very high doses 2000 to 3000 milligrams of 
GABA. And if you’ve noticed something, the theory 
is that you have a leaky blood-brain barrier. And I 
have had my — the way that I put it is if you take 
too much of these amino acids, you can have 
an opposite effect. So is it that that’s causing an 
issue? Is there a leaky blood-brain barrier? Is it 
indicating that? Maybe, we just don’t know. 

I’ve been gathering the research on GABA for 
ten years now, and there are papers that say, we 
don’t really know how it works. There are some 
theories. I mentioned the receptors in other parts 
of the body. There’s other methods that it may get 
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into the brain. Does it even get into the brain? We 
don’t really know. Is it the vagus nerve? Is it the 
gut? So we don’t know, but yes, I’m glad you asked 
that question because it’s a common one that I 
get asked.

Ari: Right. Yeah. And you alluded to my next 
question there, which is there good evidence to 
support the ingested GABA interacting directly 
with the brain? Or do you think it’s more likely 
that it’s going in the gut interacting with receptors 
there in the vagus nerve and then modulating the 
nervous system via the gut interaction?

Trudy: I think it’s all of the above, yeah. And we 
know that there’s research showing that ingestion 
of GABA supports visceral pain. So if someone’s 
got SIBO, and they’ve got bloating, and they’ve 
got that terrible pain, it can help there as well. 
So it can help in many levels. And we know then 
if someone’s in pain, that’s going to affect their 
sleep. It’s going to affect the energy levels. 

So yeah, there’s many different ways that it’s 
working, and we don’t really know. It’s so exciting 
to be working in this field because there is so 
much to learn, and I get to learn from other 
practitioners. And from my community. My 
community’s amazing. There are the most 
amazing questions, and I get to learn from them 
as well. So yeah, we’re still learning. The great 
thing is that it does help, and these aminos are 
pretty amazing.

Ari: Nice. So next neurotransmitter, let’s 
talk about serotonin. So what are the sort of 
symptoms and traits that would be associated 
with deficiencies in this neurotransmitter?

Trudy: So, with low serotonin, there’s also 
anxiety. There’s also this worry. I mentioned the 
ruminations, the rethinking, the sleep problems 
also very common. The main thing with low 
serotonin compared to the low GABA is it’s in the 
head more so than GABA. The worry, the panic, 
the fear, the phobias, anyone who’s having panic 
attacks, classically it’s low serotonin. These other 

symptoms that we may not think about as being 
mood issues like imposter syndrome. That sort of 
lack of confidence. The feeling like who am I to be 
doing this? The irritability, anger issues. 

I’ve worked with a number of kids with terrible 
explosive anger issues and sugar cravings and 
sleep problems. And they turn out to be low 
serotonin. The winter blues that’s very common 
and related to low serotonin. Serotonin taking 
a dip in the wintertime. And there’s actually one 
paper showing that there’s winter anxiety as well.

More people can be more anxious in the winter 
because of serotonin taking a dip. PMS and 
then, of course, as with all the neurotransmitter 
deficiencies, this need to self-medicate with 
something usually carbohydrates with serotonin, 
but that’s not always the case. It could be alcohol, 
but it’s typically carbs. And with low serotonin, the 
clue that it’s a low serotonin craving or addiction 
is that it tends to be late afternoon or evening. 
And that’s when serotonin takes a dip. So if you’re 
having those kinds of carbs, that could be a clue 
that it’s low serotonin. And again, I have my clients 
rate their symptoms on a scale of one to 10. We’ll 
do a trial of other tryptophan or 5-HTP. And I’ll tell 
you in a second when I use one versus the other, 
but again, it’s used sublingually in the trial.

So opening up a capsule as a starting dose for 
tryptophan is 500 milligrams for tryptophan. 
For 5-HTP, it’s 50 milligrams, but opening up 
that capsule and putting it on the tongue to get 
those results right away. Once someone’s figured 
out, do I need a tryptophan, or do I need GABA? 
Using them sublingually, I have found is the most 
effective way. Some of them don’t taste that 
good. The tryptophan is pretty bitter. That can be 
used with a little bit of an acetyl or may be mixed 
into a little bit of mashed up banana, or apple 
sauce can help with the taste. But a lot of people 
just get used to it because they get such good 
benefits. And I think some of the benefits using 
it sublingually, firstly, it’s getting into the system 
very quickly.
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But the other thing is if some people have 
digestive issues, it may be that it’s helping in that 
aspect as well. Say someone rates his symptoms 
on a scale of one to 10. We’ll trial the amino 
acid, and then we’ll see how quickly they get 
results. Now we know that yes, low serotonin is 
something we need to be thinking about. And the 
timing for tryptophan or 5-HTP supplements are 
mid-afternoon because that’s when serotonin 
starts to go down and then in the evening, and 
maybe someone may need more in the evening if 
they’ve got the sleep problems — and then tying 
this back to energy levels. If you are obviously 
not having this worry, this constant worry, that’s 
going to help with your energy levels. But if you’re 
sleeping better, then that’s going to obviously help 
with your energy levels as well.

Now, there is more. I said I’ll tell you when I use 
tryptophan versus 5-HTP. So I typically start with 
tryptophan. There is some controversy. Some 
people are not big fans of tryptophan. There are 
concerns that it may go down the wrong pathway 
and cause problems. I have not seen that to be 
an issue. I use tryptophan just because I’ve had 
good results with it, but they are some instances 
where some people do better on one versus the 
other. So if tryptophan doesn’t work, we’ll switch 
to 5-HTP. There is one study that showed that 
5-HTP can raise cortisol levels. So if someone does 
have high cortisol, I would be cautious, but I have 
actually had some people where their cortisol is 
high, and they get on 5-HTP, and they do great. So 
it is really a matter of doing a trial and seeing how 
you do. Most of the research in this area is with 
5-HTP.

We’ve got a lot of studies on 5-HTP and 
fibromyalgia, 5-HTP and pain, 5-HTP, and 
insomnia, but because they are both supporting 
serotonin, we can extrapolate to tryptophan 
as well. One very nice study on tryptophan 
helping with PMS, it was a double-blind placebo-
controlled trial. So we do have some tryptophan 
research, but the main thing is that people get 
results, and it works. I love the research, and I 

love to quote the research and show that there is 
research, but I also am a big fan of showing what 
works. One study that I did want to quote in this 
area is a study — It was actually using caffeinated 
fruit flies. Can you imagine all of these little fruit 
flies buzzing around after having being given 
caffeine, but they used fruit flies to show how 
this combination of GABA and 5-HTP had these 
neuromodulation effects.

And the interesting thing, which I didn’t realize 
until I read the study, is that the circadian 
regulation in fruit flies is comparable to those in 
mammals when you’re looking at sleep research. 
So I thought that was pretty interesting. So I’m 
guessing that’s why they chose the fruit flies, 
but they found that using this combination of 
GABA and 5-HTP modulates subjective nighttime 
activity, sleep episodes, and the total duration of 
subjective nighttime sleep to a great extent than a 
single administration of each amino acid. And this 
occurs via GABA and serotonin signaling. Now, 
I love studies like this and this particular one, it 
showed the combination was more effective, but 
keep in mind, each person has their own unique 
biochemistry. Some people do great with GABA on 
its own. Some need GABA and theanine. Some do 
fine with GABA and tryptophan, so it’s a matter of 
figuring out what’s going to work for each person.

Ari: Got you. Is it just a personal preference 
issue which one works better, or do you have 
some specific symptoms or traits that determine 
whether you use 5-HTP or tryptophan?

Trudy: It’s a personal preference. I had a lot of 
good results with tryptophan, so I start with it. I 
know some other practitioners start with, prefer 
to start with 5-HTP, and then go to tryptophan. 
So that’s what worked for me, and that’s what I 
continue to do. Yeah, it is the issue of tryptophan 
possibly converting to quinolinic acid. I know Dr. 
Shaw from Great Plains is not a fan of tryptophan 
for that reason. He’s very against tryptophan for 
that reason.

Ari: It converts to what acid?
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Trudy: Quinolinic acid, which can be a problem. 
There’s a lot of research, as you know, on 
quinolinic acid and Alzheimer’s and it’s 
neuroinflammatory. I have not seen it to be an 
issue. They’ve got a marker on their organic acid 
test that shows high quinolinic acid levels. And 
they say, if it’s high, don’t use tryptophan. I’ve 
had people come into me that didn’t know they 
had high levels on their test — used tryptophan 
with success. And then after the fact found it. 
So I’m not sure if it is an actual concern. There 
is some research showing that if you’ve got 
sufficient levels of vitamin B6, that can prevent 
that tryptophan going down the wrong pathway, 
and it can be used to make serotonin. And then, 
of course, once you’ve got good serotonin levels, 
that’s going to help us make melatonin, which 
helps us sleep as well.

Ari: Got you. I want to get to that in a second 
because the melatonin relates to the serotonin, 
as you said. Serotonin is this most famous 
neurotransmitter. Everyone knows about 
serotonin, and everybody knows depression. 
The narrative that big pharma has promoted 
depression is a chemical imbalance. Depression is 
a serotonin deficiency. 

We need specific serotonin reuptake inhibitor 
antidepressant drugs and my understanding 
of things, and I’m sure you’ve delved into this 
much deeper than I have, but my understanding 
of things is there definitely is research linking 
serotonin imbalances to depression and mood 
disturbances. And yet there’s also research 
showing that these SSRI antidepressant drugs are 
often no better than placebo. What is your take 
on that? Is it that the drugs don’t work, or is it 
that long-term versus short term, the body makes 
adaptations, or what’s your take on why those two 
things can both be the case?

Trudy: So a lot of people will use that argument 
that it’s not a brain chemical imbalance, and 
I think it’s possibly because of an aversion to 
maybe using medication. So there’s that part. 

It’ll be often functional medicine practitioners or 
nutritionists. And then we do know that with the 
SSRIs, that a small subset of people responds 
to SSRIs, and it’s often a short-term benefit. 
And then, over time, they might start to get a 
lot of side effects. And a lot of people will come 
to work with me because they want to stop 
using the SSRIs. And I do work with people who 
are wanting to taper from the SSRIs. I work in 
conjunction with the doctor and make sure that 
the doctor’s onboard and that we first support 
them nutritionally before we even consider a 
taper, but it’s always working with the doctor and 
the doctors monitoring them.

But the problem is with the side effects, and they 
are some people who are on SSRIs on the long-
term, and they do great. So I don’t want to just say 
SSRIs are bad, but they are the — so it’s a difficult 
question to answer. I think the main thing is not 
to say because of people saying that the SSRI 
research is making that connection, and now we 
must say, we just need to throw that whole theory 
out. I believe there’s definitely that connection. 
The problem is for some people; these SSRIs 
are working. For some, they’re not. And then for 
others, we’re getting all these side effects. I hope I 
answered that, okay. I wasn’t sure. That’s okay.

Ari: Yeah, that’s great. So what about melatonin? 
This obviously connects to serotonin — if you 
don’t have enough serotonin theoretically, this 
could result in low melatonin levels. I’m well 
versed in the science around light exposure. And 
so light relates very strongly as you alluded to 
with the seasonal thing with wintertime — we get 
low serotonin. Very much relates to light, and we 
know that light therapy raises serotonin levels. 

And it does so through multiple pathways directly 
in the brain and through skin pathway as well. 
And that light exposure during the day relates 
to melatonin later in the evening. So that’s my 
angle and how I’ve kind of approached the 
literature. You’ve approached it from a different 
angle with a heavy emphasis on nutrition and 
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supplementation. So I’m curious about your take 
on melatonin and how to optimize it.

Trudy: Yes. Before I say anything about that, I just 
want to say I love everything that you talk about 
when it comes to the circadian rhythm. And it’s 
really interesting. Every time you talk about it, I 
get in and listen, and I always learn something 
new. So it’s great. I think it’s so amazing how we 
can tackle things from different angles. And some 
people may just need to do what you talk about, 
and others may need to do something else or 
maybe do a combination and get even better 
benefits.

Ari: Yeah. I’m a fan of like the more you do, the 
better.

Trudy: Yeah, absolutely. And the more we can 
learn from each other, it helps me understand 
some of the mechanisms when I listen to you. So 
yeah, that’s really great.

Ari: The feeling is mutual. That’s why I’m here 
interviewing you.

Trudy: So with the melatonin, I think it’s an 
amazing nutrient. We know it’s an antioxidant. 
It’s used in cancer treatment. With as far as 
coronavirus, it’s actually shown to be very 
beneficial as well. There was actually a paper 
that came out: Melatonin As a Potential Edge on 
Treatment. And in this paper, they talk about 
melatonin being effective in critical care patients 
by reducing vessel permeability, anxiety, sedation 
use, improving sleep quality, and it may be 
beneficial for clinical outcomes for COVID-19 
patients. Notably, melatonin has a higher safety 
profile. So from that point of view, I’m probably 
more and more excited about melatonin than I 
typically am. In the past, I would use serotonin 
support, which would then have a trickle-down 
effect and help with making melatonin. So in the 
past, in the recent past, I would have people use 
tryptophan.

We do a trial. If they’re not doing great on the 
dose that we start at, we would increase and go 

up and up and up until we get added benefits — 
doing tryptophan mid-afternoon, doing some at 
night, a little bit more if someone has problems 
sleeping. You can actually use tryptophan during 
the night if someone wakes up, and that can help. 

And then if that’s not working as well as we 
would expect, switch to 5-HTP, and then if that’s 
not enough, add in melatonin. And then using 
sublingual melatonin for helping someone fall 
asleep and then using a torn release for someone 
who’s waking in the night, but based on some 
of the recent research, certainly based on this 
COVID-19 research, I’m thinking that a lot of 
people could benefit from melatonin a lot of the 
time anyway. So I’m a big fan of it. And I think it’s 
something that we should be looking at more 
closely.

Ari: Yeah, absolutely. I agree. I think also you 
know optimizing our internal production of it 
and then maybe also using it as a supplement is 
important. I think most people don’t do enough 
to optimize their own internal production of 
melatonin via optimizing circadian rhythm and 
nutrition and light exposure. But once you have 
that foundation in place, using melatonin is great. 
I use micro-doses a lot. And this is an interesting 
thing that I’ve found — that I’ve actually done polls 
in my audience about this — because I’m typically 
not hypersensitive to most things, most types 
of supplements, but melatonin I am extremely 
sensitive to. So what I’ve found is that when I 
do normal, if I’ve tried to supplement with like a 
typical 3-milligram dose of melatonin, it absolutely 
really disturbs my sleep profoundly. Not only 
makes me groggy the next day, but I sleep very 
poorly from it.

Usually, like wake up 2, 3:00 a.m., then I can’t 
sleep. So I first did a poll and figured out. I asked 
other people if they experienced that. And it 
seems from what I discerned pulling about a 
thousand people, like 20% or 25% of people 
are like me. They’re extremely sensitive to even 
the typical sort of standard-dose in supplement 



Superhuman Energy Summit

47

form. And then, upon further digging, I realized 
that our physiological dose of melatonin that our 
brain produces is more like 300 micrograms per 
night, which is one-tenth of the typical amount in 
supplemental form. And oftentimes, they have 
five, seven, 10-milligram melatonin supplements, 
which are orders of magnitude greater than how 
much our brain naturally produces each night.

And so, for me, at least my interpretation is — 
Well, I should say one more thing. When I use 
microdoses on par with a physiological dose, 100 
to 300 micrograms, not milligrams, micrograms, 
that it enhances my sleep, and I only get a 
benefit from it without any downsides. So my 
interpretation of this is for at least some people 
staying in the tighter physiological — closer to 
the natural physiological range — seems to be 
more reliable in generating benefits without side 
effects. And then for other people, it seems they 
can get great effects from 5, 10, 20-milligram 
doses.

Trudy: That’s very interesting. So I’ve got a 
question about this, but I love doing these 
interviews because I get to learn, too. When you’re 
using those macro gram doses, are you using like 
a liquid?

Ari: Yes.

Trudy: Okay. And I’m glad you brought this up 
because actually, I posted on Facebook in my 
community recently, and someone said they 
feel terrible with melatonin, and it goes back to 
biochemical individuality. And it could be that you 
are optimizing everything else with all the other 
methods that you use. So maybe you do need 
smaller doses. I’m curious on your thoughts in a 
situation like if someone did have a viral infection, 
do you think that their needs may go up? Do you 
think it’s changing when you’re sick? Because I 
know with Nalini Chilkov, she uses 50 milligrams 
of melatonin working with someone with cancer.

Ari: Yeah. I think it’s really interesting. I’ve done 
a deep dive in the literature on melatonin, and 

there are studies, quite a lot of studies actually, 
showing remarkable benefits for cancers, for 
neurological diseases, gastrointestinal diseases, 
all kinds of things with huge doses, 30, 40, 50, 
60-milligram doses a day. And I think in the 
context of an acute viral infection, it may very well 
be the case. 

Big doses of melatonin could be massively 
beneficial. I think the tricky part is with people 
like me who have their sleep disturbed from the 
larger doses, you then get into this — okay, well, 
you have to weigh the pros and cons and like 
what are the benefits of melatonin by itself? But if 
it’s disturbing your sleep, now you’re missing out 
on sleep, which itself is extremely important for 
proper immune function.

So I think where you want to arrive at is you want 
to arrive at use of melatonin that allows you to 
get the benefits you can get in the context of a 
viral infection at the highest dose possible that 
does not disturb your sleep. That’s how I would 
summarize that. But it’s all speculative. There’s 
no randomized study. It’s possible, I guess, 
theoretically, that taking a 60-milligram dose 
might be the best, even if it does disturb your 
sleep, or taking a tiny dose might be better if it 
ends up leading to much better sleep.

Trudy: Yeah, good. Well, I’m glad we had this 
discussion because I think it’s valuable. It’s really 
important. The other thing that I wanted to 
mention in the study is that they talked about it 
helps reduce sedation use, and what we didn’t 
talk about yet were benzodiazepines. I know 
with coronavirus, a lot of people that have been 
put on ventilators, which they’re now finding 
possibly is not being the best thing for a lot of 
people. But when someone is put on a ventilator, 
they are sedated. So they are given two or 
three benzodiazepines, which is something that 
no one’s really been talking about, but then if 
someone’s on a ventilator for three weeks or six 
weeks, they’re now being on these medications, 
which are highly addictive. Tolerance pulls up, so 
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they need more and more, and now they come off 
the ventilators, and now what’s going to happen?

I don’t know if people are being told they need 
to taper slowly, or are they getting all these 
withdrawal symptoms when they get off the 
ventilator. So if melatonin can help prevent some 
of that, obviously if they’re going to have to get 
under — if they’re put on a ventilator, they are 
going to be given benzodiazepines. But I’m a big 
fan of educating about the benzodiazepines. And 
I’m concerned about this particular aspect. And 
so, it’s exciting to see that melatonin can prevent 
that because a lot of people who have anxiety 
outside of what’s going on at the moment — a lot 
of people have anxiety and sleep problems are 
prescribed benzodiazepines, and they are meant 
to be prescribed short-term maximum two weeks, 
but even two weeks can start to cause problems. 
So I just want to put that one out there.

Ari: Yeah. Thank you for mentioning that. I 
think it’s important. So I want to talk about 
neurotransmitters that directly relate — I guess 
they all relate to mood and energy indirectly, 
if not directly, but this sort of “energizing 
neurotransmitters” and what can be done 
to optimize those. So catecholamines — 
epinephrine, norepinephrine — what are your 
thoughts on these, and how do they relate to 
fatigue and energy levels?

Trudy: Yeah. So this is great because this is 
directly related to fatigue. Also related to mood. 
There’s the mood aspect of all of these. And 
also, there’s also a cravings addiction aspect 
for this one. So there’s a list of symptoms 
under the catecholamines category. And the 
catecholamines are hormones that are produced 
by adrenal glands. You mentioned dopamine, 
norepinephrine, and epinephrine. And when 
you have low levels of these catecholamines, 
you’re going to have low energy. So you’ll be 
fatigued. You may have poor focus. You may have 
low motivation, just feeling blur. You may have 
depression. And the kind of depression with the 

low catecholamines is “the caught up in bed; I 
don’t want to see anyone” kind of depression, 
whereas, with low serotonin, it’s not as much as a 
sort of accelerating kind of depression. The other 
thing, as I said, there’s this cravings aspect.

So you will be seeking out foods or drinks to give 
you energy. Maybe sugary drinks, maybe fruit 
juice, if you’re not into sodas or coffee, is a big 
thing. A lot of people with low catecholamines are 
drawn to coffee to give them that energy. And I’m 
not a big fan of coffee. I know some people are 
for certain reasons, but with the population that 
I work with anxiety, a lot of people with anxiety 
are more prone to the effects of caffeine. There’s 
some research showing that — there was one 
study where people had been on therapy; they’d 
been on medications. As soon as they stopped 
the coffee, their anxiety went away, and the panic 
attacks went away. So it is a very powerful thing 
to think about. But coffee aside, there’s an amino 
acid called tyrosine that is used in the same way 
as the other ones that I’ve talked about, the GABA 
and the tryptophan or the 5-HTP.

And we’ll do a trial based on these symptoms. 
So someone will be fatigued, poor focus, no 
motivation, or feeling sort of blur. And we’ll do a 
trial of tyrosine. The dosing of tyrosine is typically 
500 milligrams, and it’s used first thing in the 
morning. So for someone who does have the 
low catecholamines, and we determine, yes, the 
tyrosine is helping once we’ve done the trial, first 
thing in the morning — So if someone — a lot of 
my plans I can’t get going until I’ve got up and hit 
my coffee. They’ll have their tyrosine in right next 
to their bed so they can take it as they wake up, 
mid-morning, and midafternoon, not later than 
3:00 p.m., so it doesn’t affect their sleep levels. 
And we will see dramatic improvements in energy, 
in focus, if it is low catecholamines. And as you 
know and as everyone’s sharing on the summit, 
they are many causes of fatigue. This is one 
particular cause.

We don’t want to forget about all the other 
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causes, but if it is these lower levels of the 
catecholamines, the tyrosine is amazing. Tyrosine 
also helps with thyroid support. Now, there are 
some people who just can’t do tyrosine. I happen 
to be one of them. So it’s a matter of trial and 
error to see if it is a problem if it is going to work 
for you.

Ari: What does it do for you?

Trudy: I just feel wiggy. I just feel wigged on.

Ari: Let’s slide into American. What is wiggy?

Trudy: Agitated, irritable, just lack of caffeinated 
food flat, I guess.

Ari: That’s what happens with coffee.

Trudy: Yeah, me too. Coffee, I feel like I’m actually 
flying. It’s just like I’m up there — somewhere up 
there — and I’m just not good. I haven’t had coffee 
for years.

Ari: Physically tense, anxious, and distractible, like 
not focused. My mind is like all over the place.

Trudy: Yeah. It’s very interesting how we all say 
unique. But what I was going to say is typically 
because I’m working with most — everyone who 
comes to see me has anxiety. That’s my focus. 
So we’ll focus on like other symptoms first, ease 
that physical tension, and then we’ll help with the 
ruminating thoughts. And then, we will address 
the energy levels. And when I’m having someone 
go through the questionnaire, I’ll usually say to 
them, which area resonates with you the most? 
And for most people, they’re saying it’s the low 
GABA or the low serotonin. I just want to sleep 
and not lie there tense, or I want to stop this 
mind racing going on. And we’ll do a trial on that 
area first. And then the next area based on what 
they’re finding really is affecting them.

So for most people that I’m working with, those 
are the areas that we start with. Now, interestingly 
enough, there was one client that I worked with, 
and since then, I’ve had three or four more 
people actually respond on the blog that I wrote 
about this. She got some benefits with the GABA 

support. She got some benefits of the tryptophan, 
but it just wasn’t enough. So we got to the point 
where we trialed it as much as we can. And she 
still had some focus issues. She was a very high-
level executive. And she was in a lot of these 
meetings, and the meetings were very stressful 
for her — very stressful. And she had these focus 
issues.

And I said, okay, well, let’s now deal with the 
energy and the focus. And we want to be careful 
because the tyrosine can you more anxious. So 
we’re going to just go slowly, and we’re going to 
see how you do. And lo and behold, the tyrosine 
completely eliminated all of her anxiety because 
she could now focus, and she could get her tasks 
done. We wouldn’t have thought that would be 
the fact. So we are cautious when we use tyrosine. 
You talked about how you feel with coffee. And so 
every one is unique. You talked about using these 
small doses of melatonin for some people. So it is 
very unique

Ari: And then I can use tyrosine without any issue.

Trudy: Oh, you can? Okay. Yeah, so we’re all 
different. And that’s what’s the joy about the 
aminos is because you look at the symptoms, 
you do a trial, and you see how you respond, and 
sometimes it might not be as expected.

Ari: Yeah. Quick question. There are some inositol 
forms of some of the amino acids; for example, 
tyrosine is one of them. Do you feel there is any 
benefit or difference in how the inositol tyrosine is 
metabolized versus regular L-tyrosine?

Trudy: I don’t have an answer for that because I 
have not compared one to the other. So that’s a 
good question. And it’s something that I’m going 
to have to look into.

Ari: Okay. Do you have any final thoughts for 
people who are interested in optimizing their 
energy? What would you say are the sort of top 
three big takeaways you want to leave people 
with? And this has been awesome, by the way. 
I think there’s so many wonderful tips here that 
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people can have of simple supplements solutions 
that they can use to profoundly in many cases.

I mean, some of these things may be life-
transforming for people who are dealing with 
anxiety or panic attacks, or sleep problems or 
energy issues and things like that. Some of these 
little tweaks, as you mentioned in some of the 
stories you told, can absolutely be life-changing. 
So I think this has been wonderful, amazing 
information. But if there’s sort of not but — I 
should say and — and if there’s sort of three big 
takeaways or keys that you want to leave people 
with of how to implement this information, what 
would those be?

Trudy: I think if you’ve heard this, and you’re 
excited about this, that’s great. The big takeaway 
is learn more about it before you jump in. There’s 
nuances as you’ve heard me talk about. I’m all 
about empowering people and saying, go for it. 
A lot of people have read a book about it, so you 
can read the book, and you can implement it 
yourself. If you feel like you need help, you can 
get help by working with someone — with me or 
with someone else. But I think before you jump 
in, educate yourself about it so you can be an 
informed consumer and use them. Even if you 
are going to work with someone, educate yourself 
about them because they are very powerful, and 
we’ve just touched on the surface there.

It is so much more to this. I mean, I teach 
practitioners five days of training, so there’s a lot 
to it. So that’s the one thing. The other thing is 
know that there are answers out there and don’t 
tolerate not feeling your absolute best. Don’t 
tolerate the sort of low-level anxiety or stress or 
fatigue. Know that there is an answer. And maybe 
this isn’t the answer for you. Maybe what works 
for one person is going to not work for you and 
vice versa. 

So keep looking for answers. And then the other 
thing is look outside this because there’s so many 
amazing interviews. I’m sure I haven’t heard the 
interviews yet, but I know from the quality of 

interviews that you do, Ari, there’s just so much 
that we need to look at. And then the other thing 
is when you are hearing all of this — I get this 
feedback from our community — is it sometimes 
they’re overwhelmed. There’s too much going on. 
There’s too many choices. Just pick one or two 
areas and focus on those.

And the amino acids are a great area to start with 
in many cases because it gives you that relief. It 
gives you that sort of not feeling that overwhelm. 
And now, you can tackle some of the other areas 
that may be deeper that you need to dig into. I’m 
very interested in oxalates, dietary oxalates. And 
I’ve been looking at that. And I think that that’s 
causing a lot of problems, but for someone who’s 
new to this to think about, oh my gosh, what are 
oxalates? What are they going to do? How’s that 
going to impact my energy or my mood? That just 
seems too overwhelming. And the amino acids 
are often a great place to start because it gives 
you that relief. And then you can start looking at 
some of that other areas.

Ari: Yeah, beautifully said. So there you have it, 
folks. You have a beautiful set of tools here to 
start optimizing your mood and energy levels, 
serotonin, GABA, catecholamines, melatonin. I 
think you covered a lot of beautiful stuff here, 
Trudy. Thank you so much. I really appreciate 
you sharing your wisdom with our audience. And 
if people are interested in following your work, 
learning more about what you do, and getting 
in touch with you, working with you, where’s the 
best place to do that?

Trudy: So I’ve got my book, The Antianxiety Food 
Solution. I’ve got a great Facebook community, 
Trudy Scott Antianxiety Food Solution. I’ve got 
a home study course if someone wants hand-
holding through using the amino acids, and then 
I’ve got the Anxiety Nutrition Institute, where I 
train practitioners on how to use these. I’d love 
to have more practitioners using these with their 
clients and patients because they are so powerful.

And then, of course, I’ve got the Anxiety Summit 
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that I host — similar format to this. And the next 
one is in November, and the theme is Toxins, 
Meds, and Infections. And I look forward to having 
the opportunity to interview you on that summit, 
too. So thanks very much for inviting me to speak 
here. I look forward to sharing this with my 
community, and I appreciate the opportunity to 
share all of this.

Ari: Yeah. Thank you so much, Trudy. It’s brilliant 
stuff. I really appreciate it. And I was looking 
forward to this interview for a very long time, and 
it did not disappoint, so thank you, my friend.

Trudy: Thank you.




