
	

	
	

 
Advanced Clinical Focus: Hormones and Endocrinology 
Transcript – Class 1 Part 2 
 
0:00   
Alright, before we get into hormones, we have to first understand the 
fundamentals, the basics of the endocrine system. So let's get right into that. 
We've got these wonderful things called the glands and the glands are the 
structures that are making our hormones. We've got two different types of 
glands. The first are called endocrine glands; endo usually means within, 
whereas exo means without. So, endocrine glands are what are called ductless 
glands that release their hormones directly into the bloodstream. The examples 
of these are the pituitary, the thyroid, the parathyroid, the adrenal glands, the 
pineal, and the thymus, as well. Now, obviously, when there's the endo, there's 
obviously exo as well, and exocrine glands, discharge their hormones through 
ducts. A few examples of that would be salivary, right, we get the saliva coming 
right into the mouth, our sweat glands, and many glands in our digestive tract as 
well, for example, putting certain substances right into the stomach. We also 
have a number of other hormone producing structures, oftentimes people don't 
consider these structures as producing hormones. The first one is adipose tissue, 
or fat tissue. And those we're going to see a little bit later on. Our fat is very 
metabolically active. So for those individuals who have higher amounts of fat, 
they actually have a tissue that is going to output a lot more of some specific 
hormones. It's almost like your heart kind of growing in size, or your liver 
growing in size, or your adrenals are growing in size, they're going to have more 
activity if they're larger. We also see a number of hormones being produced 
along the small intestine and throughout the stomach to signal different 
pathways throughout the digestive process. We talk about these in great detail in 
the Advanced Clinical Focus in Digestion and GI Health course. There are also a 
variety of hormones produced by the kidneys, coupled to help regulate how 
many blood cells we actually make. We've got even hormones produced by the 
heart; hormones that help to regulate blood pressure. And we even have 
hormones being produced by the skin. One really important one is vitamin D, 
which has a very strong hormone-type activity; it actually looks more like a 
hormone than a vitamin, so we see the skin being quite metabolically active as 
well.  
 
3:12   
Now, what is a hormone? So a hormone is a messenger. I mentioned earlier that 
everything that comes into our body, whether it's through the environment or 
food, is information. And what do we do with information? We send it different 
places with a messenger, right? So hormones are really trying to bring 
information from one part of the body to the other part of the body. There's no 
telephone or internet from the brain to the foot, so who it needs some sort of way 
to get its message there and it does that through hormones. Oftentimes, 
hormones are being produced in one part of the body and being sent to another 



	

	
	

to have influence on the cells elsewhere. Sometimes they're being made within a 
structure to have an influence on that structure itself. 
 
4:06   
The word hormone comes from a Greek word hormōn, and this means set in 
motion. So essentially, when a hormone is being released, it's setting a chain of 
events in motion that are eventually going to affect the target tissue, and cause 
change, whatever that change might be. There are three different types of 
hormones. There are hormones that are what are called polypeptides. And a 
peptide essentially is a bunch of amino acids. So polypeptide has many different 
amino acids. And these are long chains of these amino acids that have a certain 
structure and then could dock with a certain receptor and have a certain reaction. 
Some examples of polypeptide hormones would be insulin, glucagon, leptin, 
oftentimes they have words that end in 'in', but not all the time, as we see with 
glucagon. A second type of hormone is called an amino acid derivative hormone, 
and amino acid based hormones usually end in 'ine'. Some examples of this 
would be thyroxine, as you can see here in the picture, even epinephrine. As the 
name suggests, these also are made up of amino acids; amino acids are very 
important part of this, and I'll talk about the significance of that in a moment. 
The third type of hormone are called steroid hormones. And steroid hormones 
are pretty unique because they have cholesterol as the backbone. So cholesterol 
acts as a raw material for all of the steroid hormones, and we're going to dive 
into this in great detail, because we see that cholesterol, there's a finite amount of 
cholesterol, it's the raw material for all of these hormones. So there's many 
different things that influence which direction this cholesterol will go and what it 
will be made into. Some names of steroid based hormones are testosterone, 
estrogen, cortisol, progesterone, DHEA, there are many out there. So we've got 
polypeptides, amino acids, and steroids.  
 
6:42   
One thing we can understand is that we need raw materials to make hormones. 
We need mainly amino acids, and even cholesterol. Now, when it comes to 
cholesterol, we make about 85% of it in the body and 15% of it we get from the 
diet, although that dietary cholesterol is still quite important. So an individual 
who is trying to avoid cholesterol in their diet, or on cholesterol lowering 
medications, is going to be extremely deficient in the raw material they need to 
pretty much make every sex hormone and even to make vitamin D. We also see 
that those individuals who might not be consuming enough protein, because 
remember, amino acids are what make up proteins, right? If they're not 
consuming enough protein, they won't be able to make the raw materials in their 
body. If they're not absorbing and breaking down those proteins appropriately, 
which again, we talk about in great detail in the digestive course, we find that 
people will not be able to have the raw materials to make those hormones, 
because they're not digesting the raw materials properly. So it's always about 
looking as far upstream as possible, right? Mostly within our medical 
community, we're interested in looking at the end stage, right? So Oh, you've got 
a testosterone deficiency? Let's give you testosterone. Whereas there are so many 



	

	
	

other steps that came before it. Why is this person low in testosterone? Are they 
using the raw materials, the cholesterol for something else? Are they consuming 
enough cholesterol? Are they able to digest and absorb the cholesterol? There are 
many questions to ask before we jump to these riskier types of interventions, and 
you'll see that as we go along here.  
 
8:49   
So the really the purpose of hormones is to increase or decrease the rate of a 
cellular process. Right, so increase or decrease the rate of a cellular process. And 
thyroid, 
 
9:03   
thyroid hormone, also known as thyroxine, also known as T-4, we will talk about 
this a lot more; if you're hearing a lot of these for the first time, or you haven't 
heard about them in a while, it's like a different language; you'll get used to 
them. But thyroid hormone really controls the speed at which all of our cells 
move in the body. If we have a lack of thyroid hormone, our cells aren't doing 
their job as quickly. If we have an excess, they might even be going quicker. One 
of the things that happens to people, when they get an infection is they can get a 
fever. That's because there are messages being sent through the body called 
pyrogens, that's telling the thyroid to turn up the temperature to get hotter, and 
boy does the body get hotter when we get a fever. So that's when the gas, 
speeding things up, or putting on the brake and slowing things down. And 
again, we are just trying to gain balance in the body. And to illustrate this, I 
really love this quote by Howard Loomis, and he says 'there are no new body 
processes at work in disease that were not there in health. In disease, there are 
only normal functions that are going too fast or too slow, or are otherwise 
inappropriate out of time with need.' So it's really, I think, empowering and 
useful to understand that someone who's diseased and someone who's in perfect 
health, there's nothing like new or different going on, just things are moving too 
fast or too slow, or they're out of order. So we see that quite profoundly with 
hormones. Sometimes certain individuals are making way too much of one 
hormone, and other individuals are making way too little of another hormone. 
And it's not that they're not making the hormone at all, that would be a 
pathological problem, but it's that they're just not keeping up with the body's 
needs. Or they're overshooting the body's needs, and we need to figure out how 
to sort of manipulate that through diet and lifestyle and therapeutic foods and 
supplements to help bring that back into balance.  
 
11:28   
Now, hormones circulate throughout the whole body, but only certain cells have 
receptors. So when a hormone, like estrogen for example, is released for a female 
from the ovaries, or from the adrenals, or from fat tissue, that hormone circulates 
throughout the whole body. It's in the bloodstream, it's going everywhere. But 
what actually causes it to have an effect is that certain cells have receptors that 
match that hormone. For example, if a woman releases estrogen, there might be 
receptors in the endometrial lining, that say grow, grow, grow, because you need 



	

	
	

to get ready for implantation for the ovum and the sperm to collide and set up 
shop and the cervix, right, so it tells the endometrial lining to grow. That 
estrogens not telling their finger to grow, or their hair to grow, right? Even 
though that estrogens going everywhere, it's because those cells have the 
receptors to accept that message. Vitamin D and thyroid are pretty unique 
chemicals, because every cell in the body actually has receptors for those. And it 
makes sense, because thyroid hormone affects the metabolic activity of every cell 
in the body. Thus, we need receptors for thyroid all over the body. So it's 
important to understand that these hormones circulate throughout the whole 
body. But only certain cells have receptors. And we can actually see certain 
hormones in the saliva, for example, but it's not because those hormones are 
doing something in the mouth, it's just because they're everywhere.  
 
13:31   
Now, what influences target cell activation? So we talked about these hormones 
being everywhere, but only certain cells have receptors. And I like to use the 
example of a car representing a hormone in the bloodstream, and parking places 
as representing the receptors, right? Because that's essentially what they are; 
hormones just kind of go they look for a parking place, they park, and then they 
give the message to the cell. 
 
14:02   
So firstly, target cell activation is influenced by the blood levels of the hormone. 
So if we have really high levels of the hormones, if I have a lot of these cars, a lot 
of the receptors, a lot of the parking places are going to get taken up. And that's 
going to amplify the message, right? For example, if someone has really high 
levels of estrogen, estrogen dominance, it's going to cause certain things to 
happen in the body that estrogen would normally do but at an amplified rate. So 
if someone has really high levels of thyroid hormone, then that might be 
ramping up metabolic activity as we see with hyperthyroidism; people who have 
trouble gaining weight, they're quite thin, they maybe eat a lot of food, right? So 
blood levels are really important for target cell activation.  
 
15:10   
The number of receptors is also quite important. So here we see the hormone as 
the red car, and all these parking places. But if there are a lot more parking 
places, a lot more messages can come and activate that cell, right, a lot more cars 
can park there. If there are very few, then there are not going to be a lot of 
receptors, right, and there's going to be a lesser message sent to the cell. So I'll 
give you a couple examples. With diabetes and insulin resistance, there's a lot of 
insulin receptors before that time, but eventually, the cell kind of closes up shop 
and says, 'stop bothering me insulin, you're knocking on the door all the time, 
you're always parking here, I need to start down regulating the number of 
receptors.' And then insulin doesn't have as strong of an effect on the cell. This is 
called insulin resistance, and insulin can be measured in the bloodstream as 
being very high in these individuals. On the flip side, we actually see that with 
cancer cells, they have 15 times the amount of insulin receptors as a typical cell. 



	

	
	

So what kind of fuel do you think they love to eat? They love to eat sugar. When 
the insulins released, they have an extreme affinity for the insulin on their 
cellular membranes. And then they can bring more sugar into the cell, because 
that's what insulin signals, it tells the cell to open up its doors and allow sugar to 
come in. So the number of receptors are very important; the number of parking 
places on that cell. And then we have what's called the affinity for the hormone; 
how well is that car going to fit in that parking place? If you've ever seen in a 
parking lot, sometimes there's a sign for compact cars only, and if someone tries 
to pull in their big truck or Hummer or something, they're not going to fit. And 
it's a very same thing in our body; we've got hormones with a very specific 
shape, and we've got parking places with a very specific shape. And if the two 
match up, then they can dock in that parking place, and cause the reaction within 
the cell. So we've got blood levels of the hormones being very important, how 
much is actually there? How many receptors are there to receive that hormone, 
okay? And what's the affinity, you know, how good of friends are the hormones 
and the receptors as well?  
 
18:08   
We also see blood levels being affected by various things. And I'm giving you all 
these factors and we're going to see how we can actually influence these or 
manipulate them, or how they actually get out of balance as well. So blood levels 
are affected by the rate of release. So probably right now, sitting in a chair, 
watching these videos, you're not releasing a lot of adrenaline. But if all of a 
sudden you heard a really loud noise, you might really speed up the release of 
adrenaline in your body, epinephrine or norepinephrine, and that would greatly 
increase the blood levels, right? If you take a few really deep breaths, that 
actually helps to really clear cortisol out of the bloodstream, and that really slows 
down the rate of release of that hormone. So those are just a couple examples. 
The rate of release, how open is that hose of hormones coming into the 
bloodstream. Now, as you'll see, in a moment, we're going to talk about the 
lifespan of a hormone, but how quickly can that hormone be deactivated? This is 
commonly referred to as the half-life. So different hormones have different half-
lives. Adrenaline, epinephrine, norepinephrine, have an extremely short half-life. 
You can sort of feel that, you know, if you've ever been almost hit by a car, or cut 
off, or maybe you trip on something, you kind of feel like your heart skipped a 
beat and you get that feeling up in your stomach, and you can maybe get tingly 
all over. That's adrenaline and that's getting you ready for that fight or flight 
action. But a few minutes later, once you know the threats over, you can sort of 
clear that hormone out of the body, it doesn't need to stick around too long, and 
it's got pretty quick speed of inactivation where we can render it not useful 
anymore. And how good are we at removing this hormone? So sometimes we 
make a hormone, but we can't really remove it that well, so it stays in the blood 
and then we see higher blood levels. So three things affecting blood levels, the 
rate of release, the speed of inactivation, and the efficiency of removal of that 
hormone.  
 
 



	

	
	

20:54   
Now looking at inactivation and removal, there are a few ways this happens in a 
few places. Some will be degraded within the cell. So the hormone goes to the 
cell does its job, and some of it gets degraded within the cell. The kidneys also 
are responsible for some of that, and the liver also does a really big bulk of the 
detoxification. I like to think about detoxification of hormones, almost like 
recycling a glass bottle. So we have this glass bottle and we go and recycle it, and 
what does the recycling plant do? It takes it, it breaks it into pieces, and these 
pieces can be really sharp. So sometimes, when the liver takes a toxin and puts it 
through the detoxification process, one step in, this is after phase one, some of 
them can be even stronger or more harmful than when they began. But again, it's 
a necessary process of the full process. So we've got these shards of glass, but 
then the next process is just turning them into dust, or melting them down, and 
then they're not harmful, and then we got to eliminate them. So very important 
to inactivate these and then remove them from the body. And this looks at and 
brings into the picture digestion and also detoxification. So we're also going to 
see a merger of a lot of different systems in the body coming together. And of 
course, we can't just look at one part of the body; we are a complex system and 
everything's connected.  
 
22:40   
Now in terms of signaling of our hormones, and endocrine glands, a lot of it 
works by what's called a negative feedback loop. So I'll give you an example with 
using a thermostat. Say you have a thermostat in your home, and it's set at 72 
degrees, a nice comfortable temperature, and then it starts to get a little bit 
colder. Well, what happens is the thermostat sends a message to the furnace. The 
furnace switches on, it pumps heat out into the house, and then once that he 
reaches 72 degrees or close to that, it sends a message back and says okay, we've 
reached our goal, stop sending the message to the furnace. And that's a negative 
feedback loop because the feedback goes back to the original place and tells it to 
stop. An example of this is the hypothalamus pituitary adrenal axis. It's called an 
axis because it is that loop. So again, we're going to talk about this in really great 
detail, you're going to have a solid understanding of the hypothalamus pituitary 
adrenal axis, often referred to as the HPA axis. But we get a message coming into 
our nervous system, it activates the hypothalamus, the hypothalamus sends a 
message to the pituitary, which is like the furnace, and the furnace says, turn up 
the temperature. So it sends a message to the adrenal glands and the adrenal 
glands pump out cortisol and adrenaline, right? And that's the heat coming in. 
And then once it reaches a certain level, okay, we've gotten enough of that, it tells 
the hypothalamus to turn off, to calm down. So this is our negative feedback 
loop. And for most animals, and even for the thermostat for the home, it's self-
regulating, right? It does what it needs to do. It's set at 72 and it just goes through 
that cycle on a regular basis, depending on what the weather is. Most animals 
have these thermostats as well. They just kind of regulate based on that. But the 
interesting thing about us humans and about animals is the nervous system can 
intervene, right? So the thermostat is on, basically automatic, unless someone 
comes and changes the temperature, and then thermostat can be altered. And 



	

	
	

that's how we can intervene into this negative feedback loop. So if it's set at 72, 
we constantly have this feedback loop within a certain range, not really diving 
out too much. But if there's a strong stimulus coming in, or a perception of a 
strong stimulus, that's our nervous system intervening into the whole process. So 
we've got what's called this HPA axis, this hypothalamus pituitary adrenal axis, 
but the way we perceive the world could greatly influence how this feedback 
loop occurs, and we'll talk about this, of course, in a lot more detail. But right 
now, the important part to understand is that a lot of these hormonal systems 
work on a negative feedback loop, they're part of what's called the autonomic 
nervous system, also known as the automatic, or sometimes how I try to 
remember the automatic nervous system, the nervous system we don't really 
have to think about, and the subdivision of that is parasympathetic and 
sympathetic nervous system, where the parasympathetic is like our rest and 
digest, and the sympathetic is the fight or flight mode. And we're constantly kind 
of influx of both these going back and forth. But our perception, and the way we 
influence our nervous system, can greatly influence that system, and what is 
often referred to in the textbooks as our autonomic nervous system, a system we 
don't have much control over, we will in fact see that we have tremendous 
control over this system.  
 
27:29   
So what are the functions of these hormones these messengers? Well, they help to 
send the message of reproduction or get individuals ready for reproductive 
health. We see a whole bunch of hormones being released as males and females 
go through puberty to develop their secondary sex characteristics. And then after 
puberty we see, especially with women going through a monthly hormonal 
cycle, the menstrual cycle, getting them ready for possible implantation of that 
egg and conception, or moving on, sloughing off of the endometrial lining and 
going through that cycle all over again. 
 
28:15   
Hormones are really important for growth and development as well. We'll talk 
about growth hormone and how that helps with muscle growth and growing of 
our tissues and repairing of our tissues as well. Mobilizing body defenses against 
stressors, so with the fight or flight mode, for example, our adrenal glands pump 
out norepinephrine and epinephrine, cortisol, aldosterone, and all of these 
hormones prepare us for the fight or flight mode. They get our immune system 
ready, they increase clotting factors, they dilate the pupils, they get blood flow 
going to the extremities, so it helps us to adapt to our environment as well. 
Maintaining electrolyte water and nutrient balance of the body. So we see that 
the pituitary releases something called anti-diuretic hormone, or ADH, and ADH 
helps to hold on to fluids helps to hold on to minerals. Then we see the hormones 
regulating cellular metabolism and energy metabolism. An example of this is the 
thyroid, the thyroid really controlling the speed at which our cells are moving. 
Are they moving fast? Are they moving slow? How quick are those cells going 
through cellular respiration? So the hormones are really like the motherboard of 
the body, right? They're like that microchip that kind of controls what the whole 



	

	
	

system is doing and when they're doing it by many different functions. And of 
course, we're going to dive in and look at very specific hormones and what they 
are doing in the body and how they're doing it. 
 


