
	

	
	

 
Advanced Clinical Focus: Mental Health and Neurology 
Transcript – Class 2 Part 1 
 
0:00   
I hope your neural connections are going wild and you're making lots of new 
ones, because I hope you have the stimulation part under your belt. Now we're 
going to actually look at what does the brain need? What's the food for the brain? 
If you ask someone what kind of food you need for building muscle, you decide 
to go compete in a bodybuilding championship or something, and you say, Oh, 
well, what do you think I need to eat, they're going to say protein, lots and lots of 
protein. And they'll probably be right. But when it comes to the brain, we don't 
really see it, we don't see it grow, we don't see it shrink. So we don't really think 
about what we need to eat to fuel and to support the brain. But now we're going 
to get into some really important key topics and discuss what this brain needs. 
We've already covered that it's mostly fat, but now we're going to actually dive 
deeper and discuss what types of fats and what types of nutrients and what 
actually makes up the brain and what actually helps to give us the foundation we 
need to have a good healthy brain. Let's get into it.  
 
1:13 
So firstly, as I alluded to, we need good fats for the brain, the brain is mostly fat, 
right? It's 60% fat. So whatever fats you're consuming, you're going to make your 
brain out of that. If you use cooked, destroyed, heated, trans fats and all these 
damaged fats, you're going to have a damaged trans fatty brain that doesn't 
work so well. You're going to have a bad brain, right? If you have lots of French 
fries for your fats, you're going to have a little French fry brain. We don't want 
that, we want a good, robust, good fatty brain. So we need good fats for the 
brain. And we're going to go into these, each in in lots of detail.  
 
2:00 
We need phospholipids for the brain, these molecules that are like fats with a 
phosphate group attached to it, phospholipids. These are really important things 
for communication within the brain, and communication is the name of the 
game, because that's what the brain is all about. It's communicating with each 
other, it's communicating throughout the body, right? Amino acids, we need 
these building blocks. To make neurotransmitters, we need amino acids, so we're 
going to look at that in detail. And then there's this sort of this world of what we 
might call intelligent nutrients; vitamins, minerals, certain things that actually 
help the brain to do what it needs to do. It maybe doesn't build the brain, but 
they are key players and gears in moving the different moving parts of the brain 
and keeping the brain working properly.  
 
3:01 
So let's start by talking about fats. What are good fats for the brain? Firstly, 
cholesterol is so important for the brain. Boy, did we wage a war against 
cholesterol these last 40 years or something? In the 70s, the American Heart 



	

	
	

Association said that cholesterol is bad, and that just spread and people stopped 
eating fat and cholesterol, and it's not a good situation. People's brains just 
withered away, but cholesterol is really, really critical for neurological health and 
we're going to look at that in detail. So we're just starting off with the fat family, 
we're going to look at these each by themselves. We need to also consider the 
two essential fatty acids Omega-3 and Omega-6, alpha-linolenic acid and alpha 
linoleic acid, the Omega- and Omega-6 that we have to get from the diet. Guess 
what? You can't make those fats in your body. You can make every other fat in 
your body, but you have to get those two from the diet. And then this world of 
fats called medium chain triglycerides, which can be really useful for certain 
neurological illnesses and really helpful for neurological health, and we'll talk 
about that.  
 
4:22 
So starting with cholesterol, what's the deal with cholesterol in the brain? Why is 
it so important? Well, first of all, the brain contains 25% of the body's cholesterol. 
Now, I've got a picture of the body and a liver kind of being highlighted here 
because about 85% of the cholesterol in the body is made by the liver. We get 
about 15% from the diet. If we eat a little bit more from the diet, the liver will 
compensate and if we eat a little bit too little, the liver will try to compensate as 
well. But a good portion of this ends up in the brain, 25% of the body's 
cholesterol is in the brain. So who says that we should lower cholesterol? It could 
be very, very damaging to the brain, and in fact, the research shows that for 
people who go on statin medication, they have a much higher risk of depression 
and even suicidal ideations. The brain is about 1/5 cholesterol by weight. So 
when we think of brain, we got to think of fat, we got to think of cholesterol. 
Super important, a lot of key materials there to make up a good brain. And here 
we have our beautiful, beautiful egg. The food that we hated upon so much for 
so many years is back. And, of course, we know that the yolk in an egg has a 
really nice dose of cholesterol, so that's why we have it here. But the people with 
the highest levels of cholesterol in their blood, we've measured it, have an 80% 
decreased risk of dementia. on that one for a moment. People with the highest 
levels of cholesterol actually die less. I mean, that's pretty significant, I would 
say. And then finally, people with the lowest levels of cholesterol have a 350% 
increased risk of Parkinson's disease. So I hope you would agree with me that 
cholesterol is quite protective for neurological health and protects against 
dementia, depression, mortality and Parkinson's. Sign me up, I'll take some 
cholesterol.  
 
7:07 
Now what else do we know about cholesterol? First of all, it's a precursor to 
steroid hormones, so it's the backbone of every single steroid hormone in the 
body, testosterone, progesterone, estrogen, cortisol, aldosterone, 
dihydrotestosterone, DHEA. They are all made out of cholesterol. Steroid 
hormones actually have a profound effect on neurological health. So we see 
another connection there. Cholesterol provides structural integrity and fluidity in 
cell membranes. It's actually inserted and removed based on how fluid that cell 



	

	
	

membrane needs to be. Cholesterol is very important for the structure of our cells 
throughout the whole body. It's essential for synaptic function and neuro 
transmission. So transmitting messages from one neuron to another. And 
cholesterol can act as an antioxidant. How cool is that? It actually helps to protect 
the brain and the nervous tissue from free radical damage. Another thing that 
isn't mentioned on this slide is that cholesterol is the backbone for vitamin D, and 
we're going to talk about that a little bit later on how important vitamin D is for 
neurological health, and really the health of the whole body. It's more like a 
hormone rather than a vitamin. So I hope you're understanding how important 
cholesterol is for neurological health.   
 
8:49 
Stephanie Seneff, who's a Senior Research Scientist in the Computer Science and 
Artificial Intelligence Laboratory at MIT has been studying cholesterol in the 
brain for many years. In a 2009 report, she wrote that low fat diets and statins 
may actually cause Alzheimer's disease. So showing how important it is to have 
good cholesterol for preventing neurodegeneration and of course, low fat diets 
have low cholesterol, and statins cut off the production of cholesterol in the 
brain. 
 
9:33 
Here's another study. It says that lower naturally occurring total cholesterol 
levels are associated with poor performance on cognitive measures, which 
placed high demand on abstract reasoning, attention and concentration, word 
fluency, and executive function. So for people who have low cholesterol levels, 
they actually find thinking a lot more difficult than someone who has good 
cholesterol levels. So in this example, can you see how the biochemical balance of 
what we're talking about here, cholesterol can actually affect the way we think, 
the other pillar for neurological health, the mental, emotional, spiritual, right? It 
affects the way we think. So we need, essentially, the raw materials here, to 
actually make sure we can use this wonderful machine called the brain and the 
nervous system, to the best of its ability. It's like having a Lamborghini frame, 
but putting in like a Volvo engine. So we need to make sure that this foundation, 
these moving parts, are the best possible so that we can function appropriately. 
So cholesterol is very important.  
 
11:00 
Now, moving on to essential fatty acids. They're called essential fatty acids, 
because we cannot make them in the body. Remember, the brain is 60%, fat. One 
quarter of that is DHA, this really long chain fatty acid that's a really important 
Omega-3. But first, let's just look at those two essential fatty acids in a bit more 
detail. We've got alpha linolenic acid, the Omega-3, and we've got linoleic acid, 
theOmega-6. Now, for those of you, who might need a little bit of a refresher on 
biochemistry, or don't know this, alpha linolenic acid is called an Omega-3 
because the first double bond happens at the third carbon. So if you look at the 
bottom molecule here, in this little diagram, you can see that if you count three 
balls in, which are the carbons, you can see that at the third, that's where the first 



	

	
	

double bond happens. That's why it's called Omega-3. With linoleic acid, it's 
called an Omega-6, because it happens at the sixth double carbon, right? The first 
double bond happens at the sixth carbon. So just a little refresher there on the 
biochemistry. You might wonder why do they always call them Omega-3s, or 
why do they always call them Omega-6, so now you know why they're called 
that. And these two fats can make every other fat in the body. That's why they're 
essential, because we can only get them from the diet. We can't make these fats in 
the body, but we can make every other fat from them. So we need to get these 
two fats from food, we need to get them and then we can kind of break them 
down to whatever fat we need. It's like if you're building a shed in your 
backyard, you don't go to the lumber store and get every little piece of wood cut 
to the exact size, you bring home a whole bunch of long two by fours. And then 
you cut them down to exactly what size you need them. That's what our alpha 
linoleic acid and linoleic acid is for.  
 
13:14 
Now, the plot thickens a little bit. What happens to these fats? Well, the Omega-6 
fats go down a pathway, which isn't so important for neurological health in our 
discussion right now, but going back to that fat that makes up a big portion of 
the brain, called DHA, if we look at the Omega-3 pathway, the alpha linolenic 
acid at the top there, goes all the way down through various steps. It gets 
converted into stearidonic acid, and then eventually, it gets converted into DHA, 
docosahexaenoic acid, and that DHA makes up a good portion of our brain. 
Some people don't really do these conversions that well, they can't really put the 
Omega-3 into the DHA that well, but there are certain animals that have done 
that for us and they're called fish. Fish are really good at doing that conversion 
for us, so fish oil and fish become a really great source of DHA because those fish 
have eaten the algae or other fish or whatever, and they've converted that 
Omega-3 into DHA for you. or they've eaten other fish that have already done 
that and then have the DHA. So vegetarians or vegans that don't eat fish need to 
be a little bit more prudent to make sure that they're doing that conversion 
properly. How can they make sure they're doing that conversion properly? They 
can make sure they're consuming some really key nutrients so the alpha linolenic 
acid can convert into the EPA and DHA as we saw. But we need to have good 
zinc levels, we need to have good magnesium levels, we need to make sure we 
have B3 and B6 and vitamin C. If someone is deficient in any one of these 
nutrients in one or more, they're not really going to be doing that conversion that 
efficiently.  
 
15:32 
Sometimes for people who maybe don't consume that much fish and maybe 
want higher levels of DHA and want to take care of their neurological health, 
maybe we want to supplement or make sure that they're consuming foods with 
the zinc, magnesium, B3, B6, and vitamin C. Now for those who don't do this 
conversion that well we can add insult to injury and there are definitely certain 
factors that can affect the conversion of that Omega-3, that alpha linolenic acid 
into the DHA; it can get blocked. What blocks this conversion? Fried foods block 



	

	
	

this conversion, like fries and deep-fried fish. Even though you're trying to get 
the DHA, you're deep frying it and destroying those fats. Anything that's fried, 
like fries are sort of like that the main go to for most people when they think of 
fried stuff, but a lot of snack foods are fried, a lot of stuff in restaurants are fried. 
I think you can even fry ice cream, which is pretty astounding. Fried foods are 
going to do that because they have these destroyed fats that displace the good 
ones and stop this conversion.  
 
16:56 
Non-organic meat is going to inhibit this conversion, sugar is going to inhibit this 
conversion, alcohol is going to inhibit this conversion. Actually, alcohol has a 
compounding effect, because it can actually dissolve certain fats in the brain as 
well and replace them with docosapentaenoic acid, which is an inferior fat for the 
brain. So alcohol kind of has multiple mechanisms by which it creates its 
damage. Excess stress can slow down this conversion, and in fact, going back to 
the nutrients we talked about, the more stress you're under, you're going to use 
more vitamin C, you're going to use more of the B vitamins, and you're even 
going to use more magnesium, so there are less for this conversion. And then 
smoking and obesity will also slow this conversion. For someone who really 
wants a good brain, we have to control for a lot of these things to make sure that 
this process can happen, especially if they don't have any preformed DHA in 
their diet from things like fish, and in some cases, algae.  
 
18:09 
Now, how does this affect babies and neuro development in children? Well, 
babies of mothers with the highest DHA levels actually show the highest 
intelligence and speed of thinking. So mothers who consume good amounts of 
DHA or can do that conversion, actually will transfer a lot of that DHA into the 
breast milk as well, and subsequently into their baby if they're breastfeeding 
them. So very important for neurological health at a young age. And it's also 
really cool because that can persist for many years. Other research has shown 
that DHA at birth is predictive of the speed of thinking at age eight. Eight years 
later, these are formidable years for the brain, right? So they've measured the 
DHA levels in babies at birth, where it's at compared to other babies, and the 
ones with the highest have the best speed of thinking at age eight. 
 
19:19 
So DHA is really important. It's actually one of the key supplements that I 
recommend to any woman wanting to get pregnant, any woman who is 
pregnant, and any woman who is breastfeeding or lactating, because it is so 
important for the baby's brain. In fact, the baby will steal that DHA away from 
the mother. It has the priority and then the mother can actually have postpartum 
depression and other things going on with her brain. They call it like baby brain, 
right, because the baby has priority. So we want them supplementing with DHA 
to make sure that they don't have any bad effects of the whole pregnancy, 
birthing and breastfeeding process? So it's protect to protect mother and baby; 
very important.  



	

	
	

 
20:11 
So what do we see with people on what we might call the standard American 
diet or the SAD diet. And of course, we call it that for a couple reasons. One, it's 
kind of sad people are eating this food as their primary fuel source, and two, 
people who eat this food, they usually tend to be really sad, and for good reason. 
We're going to actually see the biochemical reason right now. Typically, on one 
of these diets, a SAD diet where there are lots of burgers and cheese and fries and 
pop and things like that, we have a huge ratio of Omega -6 to Omega -3, we have 
about a 20 to 40:1 ratio of the Omega-6s to the Omega-3s. Remember, the Omega-
3s are really, really important for neurological health. And then the, the Omega-
6s that they are consuming are usually damaged from cooking like fries, 
whatever Omega-6s there are in there, because remember, Omega-6s are 
important; they're essential fats. Whatever ones are in there are destroyed by the 
heat. So what we see is this huge ratio, this huge disparity and imbalance. The 
optimal balance from Omega-6 to Omega three is about a 1 to 3:1 ratio. That's 
where there's a lot more balance. So when there are Omega sixes, in about 1 to 3 
to Omega-3s of about 1 ratio, we have a really great balance in the body, and 
then we have less inflammation and we have much better neurological health.  
 
21:53 
If DHA is so important, and makes up such a big portion of the brain, is there 
any research that shows that people or countries or populations that consume 
less DHA have more mental health issues? And of course, since I'm answering 
the question, the answer is most definitely, yes. So let's look at some of that 
research. This chart is showing that countries on the bottom axis, it's the amount 
of fish consumption, and on the Y axis, the left side, we have annual prevalence 
of major depression. You can see that the countries that have a much higher 
consumption of fish, like Japan, have much lower levels of depression. Isn't that 
awesome? So fish does have a protective effect. There's negative correlation, as 
fish consumption goes up, depression levels go down.  
 
22:52 
We also see this with postpartum depression. As Omega-3s go up in the mother's 
breast milk, indicating that the mother has good Omega-3 status, and actually 
the baby, subsequently, postpartum depression goes down. So these fats are also 
really important for protecting a mother against their brain sort of being given to 
the baby and not leaving anything for them.  
 
23:20 
What about some more serious illnesses like bipolar disorder? We see the same 
correlation, that sea food consumption goes up, which is essentially higher in 
these Omega-3s and DHA specifically, we see bipolar disorders go down. Isn't 
that awesome? We see that with major depression, postpartum depression, and 
bipolar disorder.  
 
 



	

	
	

23:46 
So what should people consume? Well, EPA/DHA consumption is on average, 
about 120 milligrams per day. That's probably even a fair estimate for a lot of 
people. We require about 3 grams per day for health. There is no recommended 
dietary allowance for these fats, so there's no governmental recommendations, 
but the guidelines are about 500 milligrams per day. But clearly, we probably 
need quite a bit more for good health, we probably need closer to 3 grams per 
day or even more if we're working with people who have postpartum 
depression, bipolar, major depression, or any sort of neurological disorder. 
Remember, because this is one of the key ingredients in neurological health.  
 
24:40 
Alright, so we've talked about cholesterol. We've talked about essential fats. Now 
we're moving on to this world of what's called medium chain triglycerides. You 
might have guessed, one great source of medium chain triglycerides are 
coconuts, and they're delicious, too. So medium chain triglycerides are really, 
really well digested. They're absorbed intact in the digestive tract; they have 
great water solubility. You know how fats sometimes kind of float to the surface, 
they don't really mix with water that well? Medium chain triglycerides have a 
much better ability to mix with water and thus improve the absorption of them. 
We actually don't really need much bile; we don't really need much lipase to 
fully absorb and digest medium chain triglycerides. On the topic of digestion, I 
actually use MCT oils, and coconut oil and things like that a lot with people with 
really severe digestive issues, because it's such an easy fat to consume and 
absorb. And the cool thing about medium chain triglycerides, is they're easy 
energy. Our body just loves this stuff for energy. The last thing it wants to do 
with these fats is stash them away as fat tissue, as adipose tissue. It's a really 
quick, usable form of energy. So our body loves them. What they do is they're 
precursors to what are called ketones. They can make these things called ketone 
bodies, and ketones are really great energy sources for our cells, and we're going 
to get into that in one moment, so stick with me here. I just want to explain to 
you a little bit about what MCTs are because I'm sure a lot of you have actually 
heard of MCT oil. You've heard that term, you've maybe even seen it on a bottle 
or on a product. If we don't really understand the concept, it can get a little 
confusing, so I just want to put it into perspective to you, so you can fully 
understand what an MCT oil is.  
 
27:02 
So MCTs, firstly, they come from predominantly two oils, coconut oil, and palm 
oil, which have a lot of these MCTs in them, these medium chain triglycerides. So 
what does that mean? We've got these fats that are in groups of three. So say this 
is a fat and there are three fats, and there's what's called a glycerol backbone. You 
can see those blue dots is a glycerol backbone, hence 'tri', three, glyceride. So 
these three fats are connected to a glycerol backbone, so we've got a triglyceride. 
And they're medium chain. We have fats that range from four carbons long to 
above 20 carbons long. We've got short chain; we've got long chain. We're 
dealing with the middle range called medium chain. So now I hope you 



	

	
	

understand a little bit about why they're called medium chain triglycerides. But 
now, if we dive a little bit deeper into these things, and we take off one piece, or 
one of those triglycerides, one of those fats, one of those fatty acids from the 
backbone. From these foods from coconut and palm oil, we get a saturated fat. 
And again, going to give you a quick biochemistry lesson, or a refresher for those 
of you don't know, but what is a saturated fat mean? It means that every carbon 
in that fat has a hydrogen on it. So you can see here in the picture, there are no 
double bonds, every single carbon has hydrogens all around it, that's what a 
saturated fat means. It's very straight, there are no kinks in it, it's just one long 
piece.  So we've got the coconut, we've got the palm oil. Then we have the MCT's 
coming from those oils with three fats, and then we take one fat off, we've got a 
saturated fat, and there are different forms of these medium saturated fats. Just 
to confuse you a little bit more, but I hope it's not confusing.  
 
29:28 
So we've got caproic acid, we've got caprylic acid, we've got capric acid, and 
we've got lauric acid. So now we have all these different saturated fats. If you can 
sort of picture that triglyceride. It has a glycerol backbone, and then maybe it has 
a caprylic acid, maybe it has a capric acid and maybe a lauric acid on there. Three 
different fats on there. These specific fats we've actually discovered, have actual 
properties to them. So caprylic acid is a fantastic antimicrobial. It's also really 
easy energy, we can use it as energy. We could also use capric is energy and 
lauric has some antimicrobial activity, and doesn't have much metabolic activity 
after it's absorbed into the body and is in the liver. But caprylic acid, I actually 
use it a lot with people for Candida, because it adds such a strong antimicrobial 
activity.  
 
30:40 
Now, coconut oil will have about 60%, medium chain triglycerides in it. So there 
are actually other fats in coconut oil. If you eat coconut oil straight off, you're 
going to get about 60% MCT's in there, and out of that 60%, about 6% of that is 
caprylic acid, about 9% is capric acid, and about 50% is lauric acid. Caprylic acid 
really packs a punch. So sometimes you can get purified forms of caprylic acid, 
but the MCTs are really great for energy because they have these different fats, 
and you can even just have coconut oil, coconut oil is a great whole foods form of 
these oils.  
 
31:39 
One of the great things about these oils, which I alluded to just a moment ago, is 
that they can act as precursors to what are called ketones, and we're going to just 
talk a little bit about the ketogenic diet, what it is, and what exactly are ketones. 
A little bit of a history lesson here for you. The ketogenic diet was designed in 
1924 by Dr. Russell Wilder at the Mayo Clinic, to treat epilepsy. It was first used 
for diabetics, Type I diabetics and for epileptics, which is pretty interesting. This 
ketogenic diet was actually able to replace anti-seizure medications used in a lot 
of these patients. Many of these patients had epilepsy, and they were using very 
strong anti-seizure medications, which really weren't that great at managing the 



	

	
	

symptoms. The results of using this ketogenic diet helped about 50% of patients, 
and not just helped them, but cured many of these patients. It cured them of 
epilepsy. And sometimes people were able to come off the ketogenic diet, like 
just go on it when they were young, when they were having the seizures, and 
sometimes people had to maintain this a lot longer throughout life. So epilepsy is 
kind of this malfunction that's happening in the nervous system. And a lot of the 
concepts from the use of the ketogenic diet for this nervous system disorder has 
spilled over to other uses for the ketogenic diet. So let's look at a few more details 
here about the ketogenic diet.  
 
33:34 
What is ketosis? Ketosis is a state in the body, that basically happens when we 
fast or when we're starving. Fasting, not eating any food, induces what's called a 
state of ketosis, and essentially, the body is switching its energy utilization from 
glucose and glycogen from sugars, to fat. We always have extra fat on the body, 
so in times of starvation, the body is able to tap into those stores and use it for 
energy, and this was really handy way back in the day when we were hunting 
and gathering. We maybe get some food for a little bit, that would fill us up, we 
could switch to using glycogen and maybe some protein as energy. But then 
hopefully we stored some fat, then we might be in famine for a little bit, looking 
for food, looking for our next meal, and if we use up all of our glycogen, all of 
our sugars, remember the brain really likes sugar for energy, well, we'd just be 
finished, right? But no, the brain can tap into another energy source and that's 
fat. And that's what happens here with the fasting. So we're just going to do a 
little bit of fasting 101 on sort of what is happening in the body as we stop 
consuming calories, as we stop consuming food, and even when we get into a 
state of ketosis. So I'm going to talk a little bit more about ketosis in a moment, 
but just hang in there.  
 
35:24 
So fasting 101. If I stop eating food, I just stop everything, and this is actually 
what happens at night, too, when we stop eating a little bit, I start to burn up my 
glucose that might be in my blood. And then my glycogen that might be stored 
in my muscles, or my liver, we have some storage space in the muscles and in the 
liver for glycogen? What's glycogen? Glycogen is just long chains of glucose that 
have been stored away. At certain times when you eat and you have too much 
glucose, your body says, 'Oh, look at all that glucose coming in, we got some 
storage space in the muscle, we got some storage space in the liver, let's put some 
away for when you're asleep, so we can sort of tap into that or when you might 
go fasting.' So what happens? First step with fasting, we use up our glycogen 
stores. Now what are we going to use for energy? Well, what happens is we start 
using fatty acids for fuel. So glycogen goes down and fats start to get liberated, 
they start to get released. And your body says, 'Well, we have no more sugars 
left, we got to start using fats.' Fats go up, and we start to liberate those fatty 
acids for fuel. Now one of the fatty acids we can use for fuel are long chain fatty 
acids. Remember I was telling you before how we have different sized fats - 
we've got long chain fatty acids, medium chain fatty acids, and short chain fatty 



	

	
	

acids. One of the things the body likes to really store away is long chain fatty 
acids, because they're kind of like the long, they're sluggish. They're harder to 
use in the body. So when we start to fast, these are the ones we have access to, so 
we liberate these things and we use them as energy. But there's a problem. These 
long chain fatty acids are really long, so they can't get into the brain or cross the 
blood brain barrier. They're just too big. However, we need to get energy into the 
brain, so what are we going to do? Well, what happens is the body is that there's 
a decrease of insulin in the brain. We have what's called beta oxidation 
happening, where we start to liberate these fatty acids and convert them into 
energy. And through beta oxidation, taking these fats, we make what's called 
ketones, sometimes called ketone bodies. The beauty about ketones is that they 
can get into the brain, they can get past the blood brain barrier, and these ketones 
are highly usable by the mitochondria. Remember that energy producing part of 
the cell that we were talking about way back at the beginning of this course, 
when we're looking at the neuron? Ketones can be used by the mitochondria to 
make energy. That's what happens when we fast. It could take someone 24 to 48 
hours to get into ketosis, and one of the ways we measure this is we can measure 
the blood or urine for these ketone bodies to see at what level are they in the 
bloodstream. And when someone gets into ketosis, they go to a certain level in 
the bloodstream and we can measure that. So this is sort of what happens with 
fasting, but we can mimic this effect in the body with a ketogenic diet. What is a 
ketogenic diet? A ketogenic diet is a diet that greatly restricts carbohydrates so 
that our body doesn't use that as fuel. It's constantly using fat; it's a very, very 
high fat diet, so that our body only really has access to fats all the time to use 
those to make energy. If we consume a lot of the medium chain triglycerides, we 
can actually take those and make them into ketone bodies quite easily. So they 
become pretty helpful for people on a ketogenic diet, although you can do a 
ketogenic diet without medium chain triglycerides.  
 
40:44 
One of the ketones is called beta hydroxybutyrate. Beta hydroxybutyrate is one 
of the ketones that creates a lot of the beneficial effects that we see with people 
on a ketogenic diet. As you can see, as the days of fasting increase, beta 
hydroxybutyrate, which is a ketone substantially goes up; it's telling us you're in 
ketosis. And glucose sort of goes down once we use it up and levels off. So this 
beta hydroxybutyrate can be really beneficial to the body, and we're going to 
look at some of the effects of beta hydroxybutyrate. Now, this study talks about 
beta hydroxybutyrate, and says, beta hydroxybutyrate, the principal ketone is 
not just a fuel, but a super fuel, more efficiently producing ATP energy than 
glucose or fatty acids. Without this adaptation, homo sapiens could not have 
evolved such large brains. So this study is actually discussing the evolution of 
the brain and saying how the fact that we were able to make these ketone bodies, 
specifically beta hydroxybutyrate, we were able to fuel the brain and fasting 
states and improve its growth and its evolution. The implications of that, in the 
context of just regular health or neurological impairment, are profound, because 
now we've just discovered this fuel known as ketones that can actually really 



	

	
	

support the neurological health of the brain and take out of the equation, those 
glucose fluctuations.  
 
42:42 
Now, just a caveat, before we go on here, the ketogenic diet isn't for everyone. It's 
a pretty extreme diet to follow. But I'm illustrating this for you to understand so 
you can understand how powerful diets can be with supporting the nervous 
tissue and the brain. So, it's a super fuel. It also can increase antioxidants like 
superoxide dismutase, and catalase in the body, but let's go on to see what else 
the ketogenic diet does.  
 
43:13 
Another paper shows that someone on a ketogenic diet can substantially reduce 
inflammation. They can enhance their mitochondrial efficiency. They can 
enhance energy production and ATP. ATP is just the currency of energy, 
adenosine triphosphate. Again, biochemistry popping up there, but it's just the 
currency like the energy dollars in the body. The ketogenic diet reduces free 
radical damage. It acts as an antioxidant, as I said, those ketone bodies, the beta 
hydroxybutyrate can increase very key antioxidants known as superoxide 
dismutase or SOD and catalase. It reduces cell death. Would the ketogenic diet 
be beneficial in someone with Alzheimer's, Parkinson's, dementia, or someone 
who might have suffered a concussion? Someone who has neuro inflammation? 
Absolutely.  
 
44:24 
How do we increase ketone production? We can fast, of course, which we just 
spoke about, but you can only do that for so long. So we want to get into a state 
of what's called nutritional ketosis, not fasting ketosis, because then you have to 
eat at some point, but nutritional ketosis can be really great and things that can 
help that are coconut oil, medium chain triglyceride oils, MCT oils, and very 
important carbohydrate restriction usually to about 20 to 30 grams per day. So 
very, very low carbs, very, very high fat, and sort of medium protein levels. And 
that's the ketogenic diet. So a very specific diet to actually cure epilepsy and a lot 
of people and help with neurogenic activity as well.  
 
45:25 
Moving on to the next nutrient for the brain is called phospholipids, and 
phospholipids are very important for building the myelin sheath. If we look at 
this cell membrane, remember the myelin sheath was like folded upon each other 
and it had that bi-lipid. Well, we've got phospholipids that make up these layers; 
a phosphate and two fats. Some of the phospholipids are precursors to 
acetylcholine, a very important neurotransmitter in the brain. It's really critical 
for memory, and fuels methylation, as well. Methyl donors as part of its 
structure.  
 
 
 



	

	
	

46:09 
There are three key phospholipids that we're going to discuss. The first one is 
phosphatidylcholine, the second is phosphatidylserine, And the third is 
phosphatidyl-N-dimethylethanolamine. These are a bit like tongue twisters, so 
sometimes it's good to say them over and over; phosphatidylcholine, 
phosphatidylserine, phosphatidyl-N-dimethylethanolamine. Sometimes I have to 
kind of slow down for that one, but DM a he is a good short form. So let's look at 
each one of these in a bit more detail.  
 
46:44 
Firstly, phosphatidylcholine is really high in eggs, specifically in the yolk. The 
egg yolk is like a nervous system just waiting to happen. It's supposed to be a 
little chicken, and it makes up most of the nervous system of that chicken. So it's 
really great nourishment for our nervous system. But some of the research shows 
that choline during pregnancy gives offspring better memory recall and learning 
ability. So making sure that there's this nutrient to support the nervous system of 
the offspring, it helps with their cognitive abilities. And a lot of these effects are 
seen right into old age. So very important that we get good doses of 
phosphatidylcholine to build a nervous system. If you want to take higher 
dosages of phosphatidylcholine that we might find in food, and we'll talk about 
where we find those in a moment, you can supplement with some superfoods, 
some therapeutic foods. One of them is called lecithin and lecithin is very dense 
with phosphatidylcholine. It's usually from soy, so you want to get a good non-
GMO soy lecithin. Or you can even get lecithin made out of sunflower. The 
lecithin than that comes from sunflower is just a little bit less dense with the 
phosphatidylcholine, so I like to recommend and use the lecithin from soy. As 
long as it's non-GMO.  
 
48:19 
The next one to talk about is phosphatidylserine, and this is a major 
phospholipid in the brain. Actually, we'll make phosphatidylserine, but if we 
want certain therapeutic effects, that's when supplements really come in handy. 
We're making these phospholipids. They're very important for cell membrane 
fluidity. So this thing, cell membrane fluidity has the ability for cells to, first of 
all, communicate and move throughout the body. If cells are really rigid, if those 
membranes are rigid, they don't communicate that well. Just like rigid people, 
they don't communicate. But when a cell is fluid, it communicates really well 
with other cells. So it's very important for cell membrane fluidity. Some key 
nutrients for phosphatidylserine production are SAMe, which we will cover in a 
lot more detail when we talk about depression, and then two key nutrients, folic 
acid, and vitamin B12. These two nutrients are going to come up over and over 
again throughout this course. So we need good levels of SAMe, folic acid and 
vitamin B12 to make good phosphatidylserine. If someone has folic acid or B12 
deficient, they're going to have lots of trouble making this really important brain 
communicator. That's why I have the picture of the two cups here. Phosphatidyl 
serine so important for communication. Without phosphatidylserine we're going 
to be operating using a very poor communication system like these two cups, 



	

	
	

rather than if we have good phosphatidylserine, it's like using advanced satellite 
technology to communicate in the brain. 
 
50:17 
Now phosphatidylserine helps to maintain dendritic neuron density. As you can 
see here, in a youthful brain, when we kind of zoom in on a neuron, we can see a 
lot of dendrites, and the dendrites are the different outcroppings that are going 
to communicate with other neurons. But with age, we get sort of an atrophy of a 
lot of these dendrites. Phosphatidylserine slows dendrite density decline. It also 
spares acetylcholine, which can get depleted with Alzheimer's disease, so 
phosphatidylserine, as you might guess, is really great for people with memory 
issues, learning issues, and degenerative diseases.  
 
51:11 
Here's a list and some of the research that shows where phosphatidylserine can 
be very useful. It's fantastic for memories, it's been shown to be very effective for 
people suffering from dementia, it can significantly slow memory decline and 
bolster an individual's memory as well. Very effective for learning, really helps 
with people with learning and keeping information in their brain, helps with 
vocabulary skills, concentration, mood, alertness, sociability, depression, and 
seasonal affective disorder. Phosphatidyl serine also has a wonderful ability to 
decrease cortisol.  
 
52:04 
Now here's the dosage for phosphatidylserine, about 100 to 600 milligrams per 
day. You want to be working with about a 300 milligram dose if you're working 
for memory. You can even go up to 600 before bed if people have a major racing 
brain and create a lot of cortisol. Cortisol measurements can actually be done in 
the blood but phosphatidylserine. Sometimes you have to adjust the dosage 
based on the individual to figure out where that happy place is.  
 
52:36 
And the last one, DMAE, helps to synthesize phosphatidylcholine. 
Phosphatidylcholine, and lecithin make up about one third of the brain, two 
thirds of the nervous system. They are really important ingredient in our nervous 
system. It can also accelerate acetylcholine production, a really key 
neurotransmitter in the brain. DMAE also has a lot of similarities with some of 
the other phospholipids we talked about in terms of why it might be beneficial 
for learning. ADD, Attention Deficit Disorder, memory, behaviour, attention and 
dementia. So all these phospholipids are super important. There are your 
dosages there.  
 
53:22 
Now, where do we actually get phospholipids from? What are some food 
sources? They come mostly from animals; eggs, really great source of 
phospholipids, organ meats are going to be super dense with phospholipids. 
Sardines, as well, are going to be high in phospholipids. I mean, you're eating the 



	

	
	

whole fish, you're getting a whole nervous system in there. And then fish as a 
whole are incredibly dense with phospholipids.  
 
53:53 
The final brain food we're going to cover are amino acids, and amino acids are 
super, super important here, because they are the precursors to 
neurotransmitters. Now before we actually get into all the specific amino acids, 
we first want to appreciate that they come from proteins. Proteins are essentially 
long chains of amino acids, like a beaded necklace. On that beaded necklace, we 
have different colour beads, and each colour bead is an amino acid, but that 
whole necklace is a protein. So we have proteins, they have amino acids, and 
those amino acids can then get converted into neurotransmitters, and 
neurotransmitters are the messengers. They're the messengers that bring a 
message from one neuron to another neuron after an action potential has 
occurred. So let's look at that through the whole process of the neurotransmitter 
action. 
 
55:05 
What we have here is we're going to go into the brain, and we see the neurons 
firing, we see the action potentials and the neurons aren't actually touching. 
Now, here's an action potential going on as it goes through the neuron, we have 
an electrical charge that gets that going. You can see how the electrical charge 
stimulates that message to be sent along the neuron. Now, what's the goal? Well, 
the goal is that that message gets sent to the terminal end of the neuron here, 
where these little vesicles are waiting with the neurotransmitter, whether that's 
serotonin or dopamine or acetylcholine. Those then pass the message on to the 
next neuron. They wait there in the terminal end of the neuron, or the dendrite, 
they fuse with the cell membrane, and they release the neurotransmitter into that 
space, into that synaptic cleft. And then that sends the message on to the next 
neuron, very important here. Now, there are key neurotransmitters that we're 
going to talk about, and how important they are in that process of 
neurotransmission. But first, we need to understand where they come from.  
 
56:22 
Here we've got a list of essential amino acids. These are amino acids that we 
must get from the diet. Again, that word essential, meaning we must get it from 
the diet, we can't make it in the body. Now, again, there are multiple amino acids 
and we can actually make lots of the other ones from these specific essential 
amino acids. But we have to get these from the diet. If we don't, we can become 
deficient in various neurotransmitters, we can become deficient in other amino 
acids that would be made from these amino acids.  
 
57:02 
Why are amino acid so important for neurotransmission and for neurological 
health? Well, here we can see how the specific neurotransmitters are made from 
key amino acids. Remember, the orange are amino acids that are essential. The 
green are the ones that are not essential, but are just amino acids that can be 



	

	
	

made from other essential amino acids, and the blue is, again, they're 
neurotransmitters. So on the left hand side of your screen, we've got tryptophan 
being converted into serotonin, the happy brain chemical, we'll spend quite a bit 
of time talking about that. And then that converting into melatonin, which is so 
important for sleep, and again, we're going to spend a little bit of time talking 
about that. Then we have phenylalanine converting into tyrosine. Tyrosine 
converts into dopamine and actually, tyrosine is also a precursor to thyroid 
hormone; really important for that, but it converts into dopamine. And then 
dopamine converts into epinephrine and norepinephrine; other really important 
neurotransmitters. We can see all the way on the right-hand side, that lysine is 
eventually converting to GABA. And that also glutamine, which is found in quite 
a few foods, can convert into GABA, and GABA is what's called an inhibitory 
neurotransmitter; very important for helping us to calm down, making sure that 
we don't get anxious, relaxing us at certain times. So you can see how important 
amino acids are here. Again, the plot is thickening here with what we're talking 
about with brain food. 
 
58:45 
Now just to fill in some of the spaces here, we have some other non-essential 
amino acids that play some important roles. We've got glutathione being formed 
from methionine, a really, really important antioxidant and actually really 
important for neurological health. We've got serine being produced, remember to 
make that phospholipid called Phosphatidylserine. We've even got carnitine 
being really important, again, something that's made in the body, but it helps to 
bring fatty acids into cells so we can actually make energy.  
 
59:22 
When I'm working with someone with mental health issues, for example, 
depression or anything else really, again, I'm always looking as far upstream as 
possible. Why do they have those symptoms? I want to just broaden our scope 
here a little bit to see what might be some of the root causes. Now we've talked 
about amino acids specifically, but where do amino acids come from? We know 
that they come from protein. We know that they come from our diet. We need to 
make sure we consume all the essential amino acids, so if somebody is a meat 
eater, if someone is an omnivore, they are going to be getting complete proteins 
from animal foods, which contain all the essential amino acids. If we're working 
with someone who might be a vegan or vegetarian, they have to be very careful 
that they're combining foods properly, like grains and legumes or beans to make 
sure they get the full variety of essential amino acids, which is a little bit more 
difficult for them. But we do get them from their diet from protein. As I 
mentioned, they're made up of amino acids, which are these long chains that go 
together that can make the protein, so we've got those key amino acids. And then 
we have the production of neurotransmitters; really important for neurological 
health.  
 
 
 



	

	
	

1:00:51 
But another branch here, that is often missed and not even recognized as being a 
key important part for neurological health is digestion. Because we cannot 
liberate those amino acids from protein if we're not digesting our food properly. 
and there's so many key aspects for digestion. Of course, we go over this in a lot 
of detail in the Advanced Clinical Focus in Gastrointestinal Health and 
Digestion. But just to give you a little idea here of how important it is to optimize 
digestion, protein needs to be properly digested, and that involves being in a rest 
and digest state, being able to digest your food rather than always go, go, go, 
fight or flight mode. It involves chewing your food properly. I don't know but 
most people have forgotten to chew their food. We should chew our food till it's 
like a peanut butter-like consistency. There's a saying you should chew your 
liquids and drink your solids. So we need to chew our food. We need to make 
sure that there's enough hydrochloric acid in the stomach. Hydrochloric acid is 
critical for loosening the proteins and for activating a protein digesting enzyme 
called pepsin. It's converted from pepsinogen and it only does that when there's 
enough hydrochloric acid. So we need to have enough pepsin that gets converted 
into pepsinogen in the presence of hydrochloric acid. And then we need to make 
sure that there are enough pancreatic enzymes to properly break down those 
peptides, those proteins, to liberate the amino acid, so that we can absorb them, 
so that we can make neurotransmitters from them. So if there's an individual 
who's not chewing, who's not resting and digesting, might have poor 
hydrochloric acid production, might have reflux, has abused their pancreas, they 
might be eating enough protein, but they might not be digesting it properly and 
thus, they might just simply not be getting the raw materials they need in order 
to make neurotransmitters. 
 
1:03:17 
So we get these individuals who can't even liberate these amino acids, they might 
get depression because they can't make enough serotonin, and then they're given 
a drug to try to act on serotonin when in the first place, they don't even have 
enough of the raw material there and then the drug doesn't work. We're not 
looking upstream. We always have to look upstream to see if we have the raw 
materials there, and that's why we've gone into so much detail in this discussion 
on brain food.  
 
1:03:53 
So we've talked about cholesterol, essential fatty acids, we talked about medium 
chain triglycerides, now we've just covered amino acids. And then finally we 
have certain intelligent nutrients. And we're going to cover all of these nutrients 
in great detail as the course progresses and as we talk about different conditions 
and different situations. But the vitamins and minerals are the gears, they're 
what keeps the factory doing its thing, the factory we call the brain and the 
nervous system. So it's very important that we have all these different cofactors 
to run the system. And just to give you an idea of how intricate the system is, we 
need all these nutrients to make these neurotransmitters. They're the activators, 



	

	
	

they're the gears that keep things moving. You can see how important all these 
nutrients are in the production of these neurotransmitters. 
 


