
	

	
	

 
Advanced Clinical Focus: Mental Health and Neurology 
Transcript – Class 1 Part 2 
 
0:00 
If we want to understand what makes this wonderful machine go, what actually 
causes all the moving parts to work properly, we have to look under the hood. So 
we're going to get into the anatomy and the physiology now. Firstly, what is the 
nervous system? We've got sort of two main parts of our nervous system called 
the central nervous system, which is our brain, and the peripheral nervous 
system, which happens outside of the brain and the arms, legs, and body. Let's 
break that down into a few more units. So we've got our whole nervous system, 
which is the brain and all these nerves that run throughout the whole body, 
bringing messages to basically all of our cells. We've got the peripheral, as I 
mentioned, and the central nervous system. The central being the brain, the 
peripheral everything outside of the brain, then we have the autonomic and the 
somatic nervous system. The somatic nervous system is the part that's voluntary, 
it's the part that makes us move our muscles when we want to move them, and 
gives us mind control over how we move our body. The autonomic part of the 
nervous system is the part where we don't have as much explicit control over. 
Autonomic sort of sounds like automatic, right? I always tried to make things as 
easy as possible, and that's how I remember that the autonomic is the part that 
we don't have as much control over. The autonomic nervous system can be 
broken down into the sympathetic nervous system, and the parasympathetic 
nervous system, and we're actually going to spend quite a bit of time throughout 
this course, talking about this balance between the sympathetic and the 
parasympathetic nervous systems. The sympathetic nervous system is our fight 
or flight or fright system. It's the system that gets turned on, when we see 
something or hear something or think of something threatening, right when our 
life is threatened, right. It's based on our biology from thousands and thousands 
of years ago when the saber-toothed tigers used to be roaming the planet. If we 
saw one, we would either have to kill it or run away, that's the fight or flight 
system, and it saved our lives more than it didn't, or else we wouldn't be here 
today enjoying this wonderful course.  
 
2:37 
The other side of the nervous system is the parasympathetic nervous system. 
And that's our rest and digest, stop and think side of the nervous system. You 
know, when we're relaxed, when we're in meditation, when we're calm, when 
we're decompressing. This is where our healing happens, and where our 
building up of our tissues and health occurs. So we're always in one of those two 
states, we're not in both at the same time, and we're never neither, unless we're 
dead. But hopefully, that's not the situation. So we're kind of always in balance, 
trying to activate the sympathetic when we need to, and trying to activate the 
parasympathetic when we need to as well. Now, in the case of mental health and 
the discussion here, throughout this course, there's often an imbalance between 
these two aspects of the nervous system. Most of the time, people either started 



	

	
	

out as high sympathetic or are currently in a high sympathetic state, they're in 
that fight or flight mode, ready to go, go, go, when maybe that threat isn't there. 
So that's the breakdown of the nervous system to help us sort of understand the 
context here. 
 
3:49 
Now looking at the actual moving parts, we'll start with the neuron. This is the 
unit that sends messages throughout our body, it's super important. It's our 
transmission, it's our wiring. And there are three parts to a neuron. There's the 
soma, which is also the cell body, you can see that on the left-hand side of your 
screen, the purple part on the left-hand side. We've got the dendrites, which are 
these outcroppings, these kind of root/ finger like looking things that kind of go 
out from the neuron, and that's how each cell actually makes contact with the 
next cell and passes messages along that cell. And then we have the axon. And 
the axon is this part in the middle, you can see there's a yellow coating around it. 
That's the wiring that kind of transmits the message along. So you can almost 
think about it like a computer, which is sort of like the cell body, then we've got 
the wiring going from the computer, which is like the axon, and then we've got 
the axon terminal, the other end of our neuron, which might be the receiving side 
of the transmission. So the neurons are very important. And we're actually going 
to now look at exactly what that neuron is made out of, because, again, there's 
that saying, 'you are what you eat'. So we're actually diving deep here and 
looking into what your neurons are and what actual things make up your 
neurons, because they didn't come from nowhere, they had to come from 
somewhere. Originally, they came from whatever your mother was eating, and 
then they came from whatever you were eating. So now we're going to kind of 
focus in and get a little bit more microscopic as we go through this neuron.  
 
5:55 
In the part of the diagram labeled A, we have that whole neuron that we just 
looked at. In Part B in the top left of your screen, we've got just the axon sort of 
coming into focus here and being blown up, right. And as you can see, around 
the axon, there's something called a myelin sheath. And this myelin sheath is 
very similar to the housing that you might see around a wire in your home or for 
your computer or charger, internet cable, for example. So when you look at a 
cable, or a wire, you're actually not looking at the wire at all, you're looking at 
the housing around the wire, the wires on the inside and the housings protecting 
it, so that the signal can be transmitted appropriately. And that myelin sheath is 
actually very important for transmission of the message along the neuron. If that 
gets damaged, that transmission gets kind of messed up, and we actually see that 
in diseases like well, a disease like multiple sclerosis, where the body actually 
attacks the myelin sheath and damages that, and then we have all these 
neurological symptoms. So blowing up that myelin sheath even more, and we 
take a chunk of that myelin sheath and blow it up, what's that sheath made out 
of? We know it's so important for insulation, it's so important for moving that 
message along. Well, what's it made out of? In the part of the diagram labeled C, 
we see that it's layers of what are called bilipid membranes, 'bi' meaning two, 



	

	
	

layer meaning layer, and membranes. So there are these two layer membranes, 
very similar to what makes up our cell membranes. I mean, this is essentially 
what it is, kind of folded in on each other to give it really good insulation. And 
then if we blow it up even further, as you see in the diagram labeled D, they're 
just made up of lipids. What are lipids? Fats. So your nervous system is a very, 
very fatty tissue. When it comes to the nervous system, you want to be really, 
really fat, because that's what it's made out of. It's so important that we have 
good fats. And of course, we're going to talk about what fats we want to fuel that 
nervous system and to build that nervous system and to use as a foundation for 
that nervous system. We're also going to talk about what happens when you 
don't eat those good fats; what type of issues with transmission can occur. 
 
8:44 
Let's look at it in a different schematic just to give you a bit of a different picture 
and to kind of show you what's happening in the cell body. So here you can see 
with this nerve cell, the cell bodies been opened up and inside we have all the 
different factories that make up a cell. The purple part you can see the 
endoplasmic reticulum. These little bean looking things are mitochondria, which 
create energy for that nerve cell. And we're actually going to be talking about the 
mitochondria a number of times because the nervous system is a very, very 
demanding system. It takes up a lot of energy, so it needs a really good source of 
energy. And what makes that energy? It's our mitochondria, the powerhouses of 
the cell. So we've got the mitochondria there, we've got these different factories, 
we've got the nucleus, which has the genetic information, which tells the cell 
what to do. So we see within the cell body we have all these different factories, 
which run the cell; really important there. And we're going to be actually 
spending quite a bit of time talking about the mitochondria.  
 
9:58 
And then what we have is connections between different neurons, right? The 
synapse, we're going to look at this in more detail in one moment, and how 
actual neurons communicate with each other. What fascinates me is that neurons 
don't actually touch, they send these messages between each other. And then we 
have, again, this axon that the wire that transmits these messages along. So this is 
just a different picture of our neurons and sort of the whole thing as a unit. Now, 
neurons, as I mentioned, communicate each other with chemicals, they actually 
don't touch each other, which, again, I find so fascinating. So they're just kind of 
floating around in the brain. And they communicate each other with what are 
called neurotransmitters, which again, we'll be spending a lot of time talking 
about. But we've got a presynaptic neuron and a post synaptic neuron and a 
synaptic cleft. The presynaptic neuron, the synapse is that space in between, 
right, so the presynaptic neuron is the one sending the message. The 
postsynaptic neuron is the one receiving the message. And the synaptic cleft is 
that space in between, and all these parts of the nervous system, the pre and post 
and the cleft, these are going to become pretty significant and important as we 
discuss mental health throughout this course.  
 



	

	
	

11:46 
Now, the neurons definitely get the spotlight. But just like a star has a whole 
supporting crew in the movie or on stage, so do those neurons. And these 
supporting players are called neuroglia. These are the supporting cells of the 
nervous system, and they actually substantially outnumber the neurons in the 
nervous system. So, again, like a movie, you've got that one star that's sort of 
holding the stage for everyone, but without the supporting crew, that one star 
wouldn't really shine, right? So it's a team, it's a whole system that works 
together. And in the central nervous system, we have some key players and in 
the peripheral nervous system, we have some key players. In the central nervous 
system, we have the ependymal cells, we have the oligodendrocytes, we have the 
astrocytes, and we have the microglia. Then in the peripheral nervous system, 
we have the satellite cells, and we have the Schwann cells. And we're going to 
talk about each one of those in a bit more detail, because they will have some 
pretty significant importance as we move along here.  
 
13:03 
Firstly, the astrocyte, and this is the most important supportive cell in the 
nervous system. It has an important role in capillary exchange. So of course, a 
capillary is a type of blood vessel. And what does our blood do? It brings 
nutrients to the cells and it takes toxins away. So there's this exchange just like in 
the road, outside, I get a package from the delivery service, they bring it to my 
door, and then I throw out the garbage, right? So we've got this exchange of 
goods coming in, garbage going out. That's what a capillary is important for and 
the astrocyte helps with that. The astrocyte also helps to mop up or reabsorb 
potassium, and neuro transmitters. The neurotransmitters are these messengers; 
they do their job, and then they need to be cleared out of the system, so, 
astrocytes play a role in that. The astrocytes also provide support for the blood 
brain barrier cells, and these are the endothelial cells, which actually create a bit 
of a wall between what's happening in the bloodstream or outside of the brain, 
and what's actually happening within the brain tissue. This is been given the 
name the blood brain barrier, and it's a pretty tight network of cells, so that 
there's a very close regulation as to what comes into the brain and what doesn't, 
because the brain tissue is very, very sensitive to influence. So the astrocyte plays 
some important roles.  
 
14:58 
We have another cell called the microglial cell, and it’s very important in the 
central nervous system, immune system. So we've got somewhat of an immune 
system within the brain and the nervous system. But here we're talking about 
specifically the brain. And certain cells are actually denied access to the central 
nervous system, and the microglia helps with this. The microglial cell also helps 
to eat up old dead neurons, and even microorganisms, so it becomes really 
important in sort of keeping a healthy brain as well. And we're actually going to 
be talking about the microglial in great detail a little bit later on, and what 
happens when these players get overactive and they do their job, maybe a little 
bit too well. It can become quite a problem.  



	

	
	

 
15:53 
Then we have the ependymal cells, and they're important for the production of 
cerebral spinal fluid, this fluid that flows around the nervous system, and is 
really important for again, bringing nutrients throughout the nervous system. 
Then we have what's called an oligodendrocyte, and the oligodendrocytes help 
to produce and provide myelin in the nervous system. So they provide that 
insulation that's around that cable that really helps with the transmission of the 
message. Very, very important for having a really robust nervous system.  
 
16:34 
Then going into the peripheral nervous system, we have the satellite cell, which 
is really important for providing nutrients to our nervous system, to our nerve 
cells, our neurons, and they also actually have a protective effect on our cells. 
Then finally, we have what's known as the Schwann cell. And the Schwann cell 
is very similar to the oligodendrocyte that's working in the central nervous 
system, but it's doing that job in the peripheral nervous system, where it's 
forming a myelin sheath. It's insulating, again, the axons that actually create that 
message along the nervous system.  
 
17:20 
Now another thing to just understand, and another term to become aware of is 
what's called an action potential. An action potential is what sends a message 
along the neuron. And the way it works is it's kind of like an all or nothing 
message, right? It's like the trigger of a gun, that gun is firing, or it's not firing. 
And once that action potential goes, it sends a message along the neuron. It does 
that through various biochemical processes that happen. So that's an action 
potential.  
 
17:55 
So that's our nervous system. Now we're going in to some of the supporting 
cells, the neurons. Now we're going to look specifically at our brain, at our 
noodle. The brain is an astonishing piece of biology. It's just unbelievable, and I 
think we're still trying to discover so many of its secrets and trying to really 
figure out how it works. It has the ability to store memories. I mean, what's a 
memory? How is it stored? These are some questions we actually don't really 
fully have the answers to. But it's a pretty powerful electrical device, it actually 
has as much power as you need to keep a small light bulb lit, so it's got a lot of 
activity happening. It's one of the heaviest organs in the body, so it's pretty 
substantial in terms of how much it weighs. But it does weigh about 2% of the 
total body weight at the end of the day. It uses about 30% of the body's glucose 
and 20% of its oxygen and blood. So although it weighs about 2% of the body's 
weight, it takes up a heck of a lot of resources. I mean, it's a hog, it's taken up 
everything. It just goes to show you how important it is to fuel our nervous 
system appropriately, and this will be another theme we revisit multiple times 
throughout this course, because fuel for the brain is so important so that that 
brain can work appropriately. If something is really demanding, you've got to 



	

	
	

give it what it needs. So it's taking up 20 to 30% of all of our resources, our 
oxygen, our blood, our glucose; we need to fuel it appropriately.  
 
19:54 
A baby uses about 50% of the glucose. A baby's nervous system is is growing and 
developing at a tremendous rate, and thus, has a huge requirement for resources. 
Perhaps that's why babies sleep so much, because they're building their brain, 
they're building their nervous system and the sleep is a really powerful recovery 
tool to help the brain regenerate and grow, and we're actually going to, again, be 
covering that in a lot more detail.  
 
20:29 
Our brain develops up until the late or late 40s; it's constantly developing. Now 
after that, it doesn't mean that we can't make more neural connections. But it 
does mean it's sort of reached its maximum in terms of its capacity. We used to 
think that like when you're born, your brain is done, it's grown, that's it. But we 
now know a lot more about the brain and has a lot longer development period.  
 
21:02 
Now, the number of neurons in our brain is the most when we're born, and then 
we lose neurons every single day. But it's good because we have a lot to spare. 
We can't bring more neurons back, but we can actually make more neural 
connections. What's our brain made out of? Our brain is made out of fat, it's 60% 
fat. We saw when we blew up what that actual myelin sheath was made out of, 
we saw how much fat was in there, right? So our brain is basically a big fat 
globule. Again, it's really good to be fat when we're talking about the nervous 
system. And it's got about the consistency of tofu. So it's not this hard thing, and 
it sort of gives you an idea of what can happen when someone may get a 
concussion. It's pretty easy to actually bruise the brain when someone gets a 
concussion. Part of the danger of a concussion isn't so much as like a blunt force 
to the head, it's actually how much that brain is moving within the skull. I used 
to work on the football team when I was in university as an athletic trainer, 
treating them for all sorts of athletic injuries, and we had quite a number of 
concussions. And of course, they were helmets, helmets are mandatory. But it's 
not so much a lot of the time, the blunt force to the head, but it's how that brain is 
moving within the skull. So even if you have a helmet, the brain can keep on 
moving in that can cause a concussion. Now, out of that 60% fat, 8% of that is an 
Omega-3 called DHA, and DHA is really critical for good brain health. We're 
going to talk about that in a lot more detail. But understanding that out of all that 
fat that's in the brain, if we look at all the fats out there, a big portion of that is 
DHA. So we understand how important DHA might be for neurological health. 
 
23:25 
Now we're going to look at some of the specific parts of that brain, starting with 
the frontal lobe. And this will give us a little bit of an idea of how certain 
pathologies can manifest depending on which parts of the brain are affected. 
And we will be talking a little bit about different parts of the brain and not just 



	

	
	

the brain as a whole, but specific portions of the brain. So the first part we're 
going to talk about is the frontal lobe, part of the cortex. It's responsible for our 
ability to reason, it helps us to suppress impulses, so people who have maybe 
damage to the frontal lobe might have sexual urges, which they can't suppress, 
or even be violent. It's important for our emotional drive, to do things and to 
seek out new novel activities, helps with motivation, planning ahead, activating 
different muscles in our body, and fine motor skills. And what's actually quite 
interesting, as we move along here to, is that the human brain, if we look at it 
through evolution, it's grown, and more and more parts have been added to the 
brain. So the brain stem is very similar to a reptilian brain. And it's really mainly 
important for survival things, for safety, for sustenance, and for sex. Then as we 
move up the food chain, we actually see different parts of the brain being added 
on that give different animals more ability to think, and have emotions, and do 
different things until we get to the most advanced brain, the human brain. Or 
some might argue that it's the most advanced brain.  
 
25:19 
Now, some symptoms of frontal lobe dysfunction include a decreased 
amplitude, or slower movements of muscle, depression, mental sluggishness or 
laziness, poor impulse control, poor social behavior, and judgment, and even 
poor handwriting, so you can actually test someone to see if their frontal lobe is 
affected by seeing their handwriting and actually monitoring that over time.  
 
25:50 
Now the temporal lobe, which happens along the side here, where our temples 
are, is responsible for hearing, speech, memory, emotional response, 
distinguishing different smells, and interpreting sound. One of the structures 
that lives in the temporal lobe is the hippocampus. And the hippocampus is 
really important for memories. The hippocampus actually means seahorse or is 
Latin for seahorse, and it's actually the shape of a seahorse, which is why it got 
that name. It's very important for learning and memory and it helps to make 
short term memories into long term memories. So for people who might be 
experiencing Alzheimer's disease, we actually find that they're pretty good with 
their long term memory, like they can remember things years and years ago, 
because they made those memories years ago, and they were able to transfer 
those short term memories to long term memories. But more in the present, they 
can't really remember to get the groceries, or if they turned off the car, or if they 
locked the door, because the short-term memories aren't as easily accessible and 
established when the hippocampus is damaged.  
 
27:22 
The temporal lobe is also important for circadian rhythm, you know, for our 
rhythms and hormones associated with the sleep wake cycle. So those are called 
the circadian rhythms. Now, when the temporal lobe is damaged, we experience 
poor memory, because of again, the hippocampus being damaged, difficulty 
hearing with background noise, episodes of tinnitus. Tinnitus means ringing in 
the ears, so we might get this ringing effect, abnormal shift of fatigue, so we 



	

	
	

might get fatigued at times that don't fully make sense. Ongoing episodes of 
insomnia. So again, we're always trying to look for the root cause for these 
different symptoms. 
 
28:11 
Moving on to the parietal lobe, that's behind the ears, it helps us to perceive 
various sensations, helps us to integrate input from our skin, our muscles, our 
joints, and our vision. And when it gets damaged, or is not functioning properly, 
there's a feeling of unstableness in darkness, and with thicker, high heeled shoes, 
so people's balance isn't as good. They might misjudge their body position. So 
they might go and reach a cup and kind of like knock it over thinking it's a little 
further than it is, that type of thing. They might be unable to recognize objects 
through touch, touching and feeling an object, they might not be able to make 
any connection in their brain as to what they're actually holding. And they might 
be prone to falls and sprains for reasons that we've discussed.  
 
29:14 
Now going a bit deeper into the brain into some of the more fundamental aspects 
of the brain, we've got a portion called the cerebellum and it's critical for muscle 
coordination of movement. It's also really important for balance from the inner 
ear. So when there's a test for someone who might be driving under the 
influence, right, alcohol while they're driving, essentially what is being tested is 
their cerebellum because alcohol suppresses the activity of the cerebellum, which 
is why they'll get people who get pulled over for drunk driving to touch their 
nose, and to walk in a straight line to see how much their cerebellum is actually 
being affected by the alcohol. So a lot of the symptoms actually kind of mimic 
what we might see with alcohol, we see episodes of dizziness, or vertigo and 
nausea from various visual inputs, so someone might get carsick, poor balance, 
we see that with someone who, who's had way too much to drink, and some 
subtle shakes of the end stage of movement, for example, opening the fingers 
and then having shaking at the end of stage of movement.  
 
30:51 
The next portion of the brain is the occipital lobe, so right at the back. And that's 
really important for visual information. It helps us to determine shapes, colours, 
and motion, a lot of our visual cues that we might experience. Symptoms of 
occipital lobe dysfunction include difficulty processing visual information, and 
recognizing shapes, colours, and motion. A person might experience visual 
hallucinations, so they might see things that aren't really there. They might have 
floaters in their eyeball, so kind of looks like little things are floating around, but 
there's actually nothing out there floating. Visual persistence and recurrence of 
the visual image after it has been removed. So say the screen that you're looking 
on is removed, you can still see it there, even though it's gone; that might be a 
sign that the occipital lobe isn't working properly.  
 
 
 



	

	
	

31:56 
So that's the brain and the different parts of the brain. Now, continuing with our 
discussion with the anatomy and different aspects of our nervous system, there 
was actually a system discovered in 2012, not so long ago, called the glymphatic 
system. And they call it the glymphatic system, because it's kind of like the 
lymphatic system, which runs between all of our blood vessels and picks up the 
garbage, but it's specific to the brain and we've got the glial cells in the brain and 
whatnot, so they called it that the lymphatic system. They discovered in 2012, as I 
mentioned, and what it is, it's a brain waste clearance system. Basically, it helps 
to kind of like sweep all of the different waste that's been created from the 
function of the brain, the debris, if you will. It also helps with the distribution of 
nutrients, it actually helps bring nutrients to the cells, so it takes away the 
garbage and it brings nutrients to the cells. Remember, the blood doesn't really 
get into the brain tissue, right? It's the cerebrospinal fluid, and the this 
glymphatic system helps to bring those nutrients to the cells and take the toxins 
away. But here's the catch. Here's one of the most important aspects relating to 
the glymphatic system. It only functions while you're asleep. So you need to have 
really good restful, deep sleep in order for that system to turn on.  
 
33:45 
Let's look at a scan of the brain. On the left here, you can see a brain that's asleep, 
and on the right, you can see an awake brain, and the red represents this 
glymphatic system that has been turned, on that is kind of glowing. So it goes to 
show how important sleep is for brain regeneration and for brain health and 
neurological health. Most of us know this intuitively. You have a long day, 
you're tired, your brain is tired, you can't think as clearly, and we go get some 
shut eye, we get a good six to eight hours in, hopefully, and we wake up and we 
feel refreshed, and the brain is refreshed, and it feels good. And that is because 
our brain gets regenerated during the night and the glymphatic system is one of 
those aspects that help the brain regain itself overnight and why we feel 
completely refreshed in the morning. I mean, I've always thought of sleep as this 
unbelievably miraculous thing that makes me feel like a new person when I 
wake up. And now we can understand a little bit more about how it works.  
 
35:05 
Now one of its relationships to disease is in its ability to again, clear out debris. 
One of the things that kind of can build up in the brain is called beta amyloid. 
Beta amyloid has been implicated in Alzheimer's disease. And we all make beta 
amyloid, but the important part is that, one, we're not making it too quickly, and 
two, we're able to clear what we make away so it doesn't become a pathological 
problem. Now, when it comes to really any disease or condition, and this is 
really an important fundamental thing to understand, is that processes in the 
body are either moving too fast, they're too slow, or they're out of order. So 
between someone who has a disease and someone who doesn't, in terms of 
what's happening in the body, there's really no difference. It's the speed at which 
it's happening, or the order at which it's happening that can make it normal 
functioning or a disease. And this is one of those perfect examples of that, 



	

	
	

because for someone with Alzheimer's, they've made too much beta amyloid, 
and they haven't been able to clear that out properly. So it's happening slower 
than someone who might not be afflicted with that disease, it's still happening in 
the person not afflicted, but happening at a different speed.  
 
36:37 
So there you have it, we now understand the key structures of the nervous 
system, the neurons, the central nervous system, the brain, the peripheral 
nervous system, the different parts of the peripheral nervous system, the 
supporting cells, the glymphatic system and the different lobes of the brain. And 
now we can jump into what helps to support this and then what can actually go 
wrong. 
 


