
	

	
	

 
Advanced Clinical Focus: Hormones and Endocrinology 
Transcript – Class 2 Part 2 
 
0:00   
Now that we have a solid understanding of what a hormone is, how it works, 
sort of what the root causes are of imbalanced sex hormones, and also 
understanding that blood sugar comes way before, we're going to be able to now 
dive into sex hormones in a lot more detail, and look at some pretty specific 
topics associated with balancing certain sex hormones and how we can do that. 
This allows us to work at multiple levels when we're dealing with some sort of 
hormonal imbalance. It also helps us to understand, in great detail, what exactly 
a sex hormone is, where it comes from, how it becomes out of balance, and most 
importantly, how to get it back into balance for hormonal harmony.  
 
0:50   
So first, we're going to start by looking at what's called the steroidogenic 
pathway, or the steroid hormone pathway. Now, this would be a good time to 
take out the handout included in this course, to follow along as we talk about 
different pathways here. Now the first time you look at this, if this is your first 
time, and I know when I saw this for my first time, I was a bit freaked out. 
There's lots going on and it's very overwhelming. Well, what we're going to do is 
we're going to zero in on very specific areas in what's called the steroidogenic 
pathway, and discuss how they're influenced, try to extrapolate certain 
conclusions from this very complicated chart, and make it easy to understand.  
 
1:47   
So there's going to be some key distinctions that we come up with, that are going 
to probably help us understand a little bit more how this whole system is 
influenced. So what you're looking at here is what's called the steroidogenic 
pathway, and these are called steroid hormones, hence the steroidogenic 
pathway. They all have a common denominator, so to speak, or a common 
backbone and that is cholesterol. As you can see here at the top cholesterol is the 
backbone for every single hormone in the body, and that's going to have certain 
implications. So as you're going to see in the structure, all of the hormones have 
this backbone structure. And that's because we make them all out of cholesterol. 
One of the implications from this is that we have a finite amount of material to 
make all these hormones, and since cholesterol is the backbone of all these 
hormones, there's only so many ways it can go down in this pathway, you can 
sort of see this chart as a cascade, right? So depending on which way that 
cholesterol is going to go, is going to be very important in what our hormones 
are doing and how they're being balanced in the body. Now we make about 85% 
of cholesterol in the body, in our liver, and in our cells as well. About 15% of it 
comes from the diet and this actually becomes a very important part of making 
hormones; we need to get a good portion of it from the diet as well. It helps us to 
keep up to the demands of the body. So we're going to follow a few different key 
steps in the steroidogenic pathway to help us understand the whole picture but 



	

	
	

we have to sort of focus in on very specific parts of this cascade of hormone 
making. 
 
4:01   
So the first step is when cholesterol gets converted into pregnenolone. So as you 
can see here, I've zoomed in on the first step of the full steroidogenic pathway. So 
if you follow along on your handout, you're going to see that this is just step 
number one. And as you can see, cholesterol simply converted into 
pregnenolone. This is the first step in the steroidogenic pathway. And 
mitochondrial health is really important. Now, not to try to confuse you too 
much or bring in you know all these along words, but our mitochondria are very 
important here, which is why we need to just give a little bit of attention to this 
very important organelle, which is in our cell, and then we can move on a little 
bit further talking about hormones.  
 
4:55   
So the mitochondria is very important because getting cholesterol to the inner 
membrane of the mitochondria is the rate limiting step in steroids synthesis. So 
as a first step, this cholesterol is moved into the mitochondria, and then we can 
make various hormones out of that raw material. Now rate limiting means that 
this step can control the speed at which all other hormones are made up. It’s like 
the transfer factory for everything that comes in and everything that goes out. 
Thus, mitochondrial health is very important, and you might be thinking, 'what 
the hell is mitochondrial health? I've never heard about this before.' Now, our 
mitochondria are the powerhouse of our cell, it's where we make energy, it's 
where we do hormone synthesis as well. So this is a very important organelle to 
give attention to. And we're going to talk a little bit more about that now.  
 
6:00   
So just to give you a bit of context, this is your cell. We have a cell membrane 
around it to hold everything in. It is a bilayer, meaning two layers; bilipid layer 
made up of phospholipids, that fats attached to a phosphate group, and there are 
two layers that kind of connect, and that's what goes around our whole cell. And 
of course, inside the cell, we have all these different organelles, which you can 
see there in the green color and the blue color and the red color. And then we 
have in the middle, the nucleus with the genetic material. We're going to focus 
on a key part of the cell, the mitochondria, which are these little red, sort of 
cylindrical type organelles, because this is where hormone synthesis happens, 
and this is why it's so important.  
 
6:51   
So here's our mitochondria zoomed up, and you can see there's lots of folds in 
the mitochondria. And the number one goal is to get that cholesterol in to the 
mitochondrial intermembrane. And again, this is the rate limiting step. Now I 
can tell you that one of the things that inhibit the health of the mitochondria are 
chemicals, like glyphosate, which comes from Roundup, persistent organic 
pollutants, heavy metals, lots of different things can actually gum up the whole 



	

	
	

mitochondrial system. So we always want to clean up our life and our diet as 
much as possible. I talked about that way more in my Detox course, as well. 
That's just a given. But we also want to support the activity of the mitochondria. 
Remember, the mitochondria is a little factory. So it needs certain resources in 
order to keep that going. We're not going to dive into mitochondrial health in 
major detail in this course, that's not the purpose of this course, we're talking 
about hormones, but to give you a little bit of a tip, or just some things to think 
about, this is a list of basic nutrients that are necessary for healthy mitochondrial 
activity. So we've got Coenzyme Q10, which is very important for moving 
electrons along in the mitochondrial electron transport chain. B vitamins, really 
important for the Krebs cycle and for many steps along the way. Vitamin E, 
antioxidants, protect the cell help for free radical damage. And carnitine, really 
important for getting energy into the cell in the forms of the longer fats. So this is 
just a little protocol or some things to think about if we're working with 
someone, and looking at it holistically, looking at all the different aspects 
involved in hormonal health.  
 
8:57   
Now going back to our steroidogenic pathways, as you can see here, we've got 
cholesterol at the top, on the bottom left, we have aldosterone and cortisol. On 
the right side, we have testosterone and estrogen. I'm sure you've heard a lot of 
these hormones before. And you might be looking at this and seeing that, oh, 
there's so many different arrows, it goes so many different ways. How does the 
body know whether it should make cholesterol and aldosterone, the stress 
hormones, or if it should make testosterone and estrogen, the sex hormones, 
right? And the answer is enzymes. So every one of these arrows is a different 
color. Some have the same color, and the arrows represent enzymes. 
 
9:52   
Enzymes are what control the whole hormonal pathway. And that's pretty good 
news. Because we can actually influence the activity of enzymes. So what are 
enzymes? Enzymes are proteins that catalyze chemical reactions. So catalyze 
means to increase the rate of. If it weren't for enzymes, we wouldn't be here 
today. We'd probably still be stuck in the early days when the earth formed; 
that's probably where we're at right now in our evolution. But enzymes speed 
things up, they make things happen, they make things work, they make things 
go. What are enzymes exactly? They're made up of a protein, sometimes called 
an apoenzyme. Then they have a prosthetic group, or also known as a cofactor, a 
coenzyme, and usually, this consists of vitamin and a mineral. So in order to 
make enzymes, these things that activate everything, we need vitamins, 
minerals, and protein. So if someone's protein deficient, how well are they going 
to be making enzymes? If someone is deficient in certain vitamins, and minerals, 
how well are they going to be at making these enzymes and thus, controlling the 
whole hormonal cascade? Probably not that efficient and we're going to look at 
specific nutrients, vitamins, and minerals that actually do activate and inhibit 
certain enzymes along this hormonal pathway. So I hope we're starting to get 
some clarity into that really complicated chart that can freak us out.  



	

	
	

 
11:34   
Enzymes control every metabolic reaction. They can speed up or slow them 
down, they can break things down or build them up. So as you can see here in 
the picture, this process can go either way, we can break down different things 
like our food, we do a lot of the work through enzymes. We can build things up, 
like building a muscle, or building my eyeball, or building tissue, skin or making 
new enzymes. So enzymes control those pathways back and forth. There are 
various factors that affect enzymes like pH. So we want to have a good pH in the 
body and in our diet to help control the activity of those enzymes. Temperature; 
so we're also going to see that with the thyroid, when it's in a hyper state, people 
tend to be more hot, when it's in a hypo, people tend to be more cold, and that, of 
course, is going to affect how all the enzymes work in our body as well. 
Substrate; so the actual substrate that's being worked on, and the substrate 
concentration. So if I'm eating a little piece of chicken versus like the whole 
chicken, there's going to be a very high concentration of that substrate probably 
aren't going to be a ton of enzymes able to break that down. Cofactors, as we saw 
the vitamins and minerals, metal ions, like specific minerals, which we will talk 
about, and inhibitors and coatings, more with certain foods, which is why we 
soak and sprout and do all that nice stuff to our nuts, seeds, legumes, and beans. 
So by manipulating these different factors, we can actually slow down or speed 
up how these enzymes are activated. And that gives us tremendous power to 
influence which hormones are produced where and at what speeds. We can 
actually dive in and manipulate certain hormones to help bring balance back into 
the body, when we know imbalance has ensued.  
 
13:54   
So now we're going to dive into some specific special topics related to the sex 
hormones. We're going to look at specific pathways and how the body reacts 
when they're out of balance and how we can bring them back into balance. But 
before we get into that, I just want to remind you of something we talked about 
earlier in the course; about the evolutionary purpose of hormone imbalance. We 
have to remember that we need safety, then sustenance, and then we can 
procreate, and that's related, of course, to hormone balance, right? So when we're 
stressed, when we don't have the right food, that really affects all the hormones. 
We always want to go back to the root causes and look at this as a whole. Now I 
talked about it more as a philosophical discussion earlier in the course. But now 
we're actually going to see how not feeling safe, how being stressed, how not 
eating the right foods, not balancing blood sugar directly affects how the 
different hormones get balanced in the body, and how that can actually affect 
fertility, and our sex hormones, and our ability to procreate and bring another 
life into this world. So we're going to bring philosophy into science right here.  
 
15:25   
Starting with stress, stress impacts steroid hormones. We know this in two ways; 
one, directly by increasing cortisol formation. So we know that when the adrenal 
glands are stimulated, they increase the production of cortisol. And second, 



	

	
	

through an effect called the cortisol steal. Let's look at what that is exactly. So 
looking up at the top here, we have cholesterol being converted into 
pregnenolone, and then it could sort of go down two pathways, it can go down 
towards the cortisol and aldosterone pathway, or over towards the testosterone 
and estrogen pathways. But what happens with the cortisol steal, one of the first 
steps here is that an individual experiences high stress, whether it be from work 
or relationships, or chemicals, or no sleep. And what happens is that blocks a 
couple of the enzymes here. You see how that stops the movement from one set 
of hormones to one over? And that basically blocks off the whole sex hormone 
pathway. Because the body is taking the resources. Remember, there's a finite 
amount of resources, there's a finite amount of cholesterol, and bringing that 
down to make more cortisol. It's called the cortisol steal, sometimes called the 
pregnenolone steal. So our body is really getting ready for action. Stress is 
causing a release of cortisol and what's happening is, when we release cortisol, 
there's no resources to make sex hormones. And that's why we are able to 
connect some of the actual science here as to where the hormones are going, 
more with the philosophical aspects of safety, sustenance, and sex. So this 
cortisol steal becomes very important with hormonal balance.  
 
17:45   
Stress Management becomes extremely important for balancing our hormones. 
Now with the cortisol steal, progesterone is shunted to aldosterone and cortisol. 
So this is the cortisol steal. And again, I urge you to follow along on your chart to 
look at all these different connections as I go through this. So we have less 
progesterone. Less progesterone means estrogen dominance more in the short 
term.  
 
18:23   
Now we're going to explore estrogen dominance in a lot more detail. But here, 
we can understand that estrogen and progesterone need to be in balance, right? 
We want a good amount of progesterone to balance out the effects of estrogen. 
When that gets reversed when there's high estrogen and low progesterone, 
females, especially, are more prone to getting breast cancer, fibroids, and 
endometriosis; that's a state of estrogen dominance. So we can see here how 
stress, high stress and cortisol steal as a result, can actually cause higher rates of 
cancers, fibroids and endometriosis. Okay, the plot is thickening. When this 
happens long term, all of the androgens, testosterone, DHT and the estrogens get 
decreased and this can explain stress and hot flashes where the adrenals are 
firing off. Stress tends to decreased libido as well. One of the things that help 
with libido is testosterone. If none is being made, libido goes out the door and 
fertility decreases as well, because the body really, again, doesn't want to bring 
another life into the world. There's always an evolutionary reason for these 
changes. 
 
19:50   
Now in terms of transporting these hormones throughout the body, estradiol and 
testosterone are transported or mainly bound to what's called sex hormone 



	

	
	

binding globulin; about 69% is bound to sex hormone binding globulin (SHBG). 
SHBG is increased by pregnancy, hyperthyroidism and exogenous estrogen, so 
estrogen is coming from the outside like xenoestrogens, like things we see in 
plastic: phthalates and Bisphenol A. SHBG is decreased by obesity, androgens, 
insulin, insulin growth factor one, corticoids, progestin, and hypothyroidism. So, 
sex hormone binding globulin can be manipulated, and thus, more hormones can 
become available or less hormones can become available. When it's bound it can't 
really do anything. So when it's bound to SHBG, it can't really do its thing. 30% 
of the hormones are attached to albumin. Albumin is a protein in the blood that 
does a lot of transportation for different molecules. So we want to think about 
protein and whether that individual is getting enough protein, or if they're 
protein deficient. And about 1% of these hormones are circulating as free 
hormone, so free testosterone, free estrogen as we sometimes hear it. Now, SHBG 
is actually a predictor of Type II diabetes, because of its intimate relationship 
with insulin, interestingly enough. So some things to consider there when we're 
looking at hormones, how many are available, how much is bound, and how 
much we actually have access to.  
 
21:50   
Now I've talked about how fat and adipose tissue are actually like glands or 
organs in and of themselves. And unlike many of the glands and organs of our 
bodies, we can grow and shrink it, and that has certain implications. Here's some 
research that shows how important that is. Adipose tissue can convert 
androgens, from the adrenals into estrogen. So it moves it down the other 
pathway on the steroidogenic pathway. Women with central obesity actually 
produce more estrogen. This what this study is talking about women, but the 
same thing happens in men as well. It can happen to such a level that women 
who are menopausal experience vaginal bleeding. That's how high we can get 
our estrogens when someone is overweight. So an important part of dealing with 
estrogen dominance and decreasing that level of estrogen becomes working with 
the body mass index, bringing the fat levels down as well. So we have to think 
about adipose tissue as a whole other organ in and of itself and take that into 
account when we're dealing with certain individuals. Is obesity becoming a 
problem? We've already spoken about this with blood sugar, how almost 60,000 
kids were diagnosed with Type II diabetes in 2010 versus zero in 1980. This chart 
shows the evidence, it's pretty astounding. In 1990, less than 10% of the 
population in the US had obesity. In 2010, we see over 30%, in many states, right? 
So it's just skyrocketing. We know that this programming of the body exists in 
profound levels.  
 
23:56   
Now, going back to stress, we find that stress causes that cortisol steal, we also 
find that it can increase insulin, and both increase cortisol production as we saw 
with the cortisol steal. Both increase estrogen production, especially in the short 
term. Both can increase inflammation. Both increase central obesity. Both can 
influence hair loss, which we'll talk about more in a moment, and also insulin 
resistance. So you could see it's kind of like a mouse trap here with the sugar, 



	

	
	

right? You feel stressed, and then you eat more sugar, and then that causes more 
stress and then that causes a hormone imbalance, and then it just creates the 
cycle of chain reactions. So we need to intervene by balancing blood sugar, as we 
talked about in great detail, and lifestyle as well, because you can see how many 
chain reactions can happen. Hard to really measure everything. But when we 
deal with the root cause other things take care of themselves. Remember in the 
first class, we talked about how a lot of hormonal issues are end stages of other 
things that are going on? This is what we're seeing over and over and over.  
 
25:21   
Now we see that one of the things that this can cause is inflammation. Now, how 
does inflammation affect the steroid hormones? Well, it has a very similar effect 
as cortisol. In fact, stress is pro-inflammatory, it increases inflammatory 
compounds in the body, like PG2, for example, that pathway. It increases the 
aromatase enzyme, and if you don't know what that is, we're going to look at 
that in a bit more detail in a moment. So it increases estrogen when you're in a 
state of inflammation. It increases another enzyme known as 5-alpha reductase 
and that increases something known as DHT, which is a stronger form of 
testosterone, a stronger androgen. And insulin also has a similar effect as all this 
as well, as we've seen. So we can see how there are multiple factors that we need 
to take into account. When we're dealing with hormone balance, you might want 
to come back to this slide a bit later on and review it again.  
 
26:29   
So just a reminder about root causes of hormone imbalance; what's actually 
going on? We've seen now that stress is a big factor, stealing a lot of the resources 
away due to going through what's called the cortisol steal. We saw earlier on that 
dysglycemia, or a blood sugar fluctuations or issues are a very critical aspect in 
hormone imbalance. And now we've also seen that inflammation can further this 
imbalance and it's very important to get inflammation under control. How do we 
do that? Through an anti-inflammatory diet, low glycemic index, low glycemic 
load diet, eating the right fats, the Omega-3's and the Omega-6's in the right 
balance to bring down the inflammatory pathways. Going to even sometimes 
certain botanicals like curcumin, boswellia, ginger, cayenne, to help to bring 
down inflammation. So multiple ways that we have to bring this back into 
balance.  
 
27:34   
I mentioned an enzyme called aromatase, and aromatase is responsible for taking 
testosterone and converting it to the estrogens. We also want to appreciate there's 
different types of estrogens. There's estrone, estradiol, which are more 
proliferative in nature, and estriol, which is more protective in nature. But the 
main focus right now is a process called aromatization, where it's taking our 
steroid hormone resources and moving them quicker towards the estrogen 
pathway. And you can see that estrogen is sort of at the end of the road.  
 
 



	

	
	

28:21   
Now estrogen in very small amounts has a very profound effect compared to the 
other hormones. So we can reach what's called the state of estrogen dominance 
quite easily. What are some symptoms of estrogen dominance? Now you can see 
here in the bottom right of your slide, there's sort of like this scale, this teeter 
totter, and estrogen dominance is about having too much estrogen, but also 
having too much estrogen in relation to progesterone, because they kind of work 
opposite of each other. Some symptoms of estrogen dominance are, mainly just 
talking about females first, breast tenderness, especially associated with the 
cycles, fibrocystic changes, so fibrocystic breasts, heavy periods. Estrogens very 
important for building up the endometrial lining, but if you have too much, it 
can cause too much bleeding, right? And also, progesterone is very important for 
the vascularization and for the integrity of that endometrial lining. Fat 
distribution on hips and thighs can indicate a state of estrogen dominance. As 
we've talked about fat cells being able to make higher amounts of estrogen. 
Anxiety and depression, we saw how cortisol and stress can do that. Fibroid 
growth is a sign of estrogen dominance. Same with endometriosis. Painful 
menstruation, also known as dysmenorrhea. Cervical dysplasia, abnormal cell 
gross growth in the cervix.  
 
30:06   
And now moving on to looking at the flip side, lack of progesterone, because we 
know that they have to be in balance. So what we also see with lack of 
progesterone, which could be similar to estrogen dominance, is spotting between 
periods, right? Because progesterone again, is really important for the integrity of 
the cervix. Anxiety; so we actually see emotional connection with the hormone 
progesterone, and how when there's a lack of it, people can experience anxiety. 
In fact, when people have too much progesterone, they can experience euphoria, 
which probably isn't so bad. Infrequent ovulation, so progesterone being very 
important for the menstrual cycle as well. Perimenopause, of course, you're 
going to have a decrease of progesterone then, and hormone replacement, so if 
there are high amounts of estrogen, there might be lower levels of progesterone.  
 
31:09   
Now, this isn't something that only happens in women, we also see estrogen 
dominance is happening in men as well. So what does that look like for a male 
when they have high levels of estrogen? We also have to remember that women 
make the exact same hormones that men make, right, and men make the same 
hormones that women make but in different amounts. Now for estrogen 
dominance and men, they might experience prostate enlargement, increased risk 
of prostate cancer, so we see effects of estrogen on the prostate if it's if it's too 
high. Men can experience breast enlargement, so, although they don't have 
breasts, like women, they can still they still have estrogen receptors in that breast 
tissue. So they can have breast enlargement and it actually can happen pretty 
severe in some men. Low libido; so testosterone, of course, very important for 
libido and if there's high estrogen, that can be antagonizing to testosterone. They 
might experience depression. Again, testosterone is very important for mood in 



	

	
	

men. Erectile dysfunction and hair loss, so male pattern baldness is can be 
associated with estrogen dominance as well. Loss of muscle mass; testosterone is 
very important for keeping muscle mass and maintaining muscle mass, as well 
as fatigue, so it affects energy as well. So we see that this this movement of those 
hormones towards estrogen via the enzyme, aromatase, can cause quite a bit of 
an imbalance.  
 
32:55   
Now as we're going to get into, we can actually manipulate some of these 
enzymes. To decrease aromatization, we've got a number of inhibitors and we 
also know certain things promote aromatization, so we can control for a lot of 
these things through diet and lifestyle. Excess fat increases the activity of 
aromatase. Zinc deficiency, so making sure that that person has enough zinc, we 
can figure that out by certain symptomatology assessments, looking at if they 
have white spots on their nails, we can do a taste test, we can ask them about 
their immune system. Stress increases aromatization, so controlling for that 
during stress management. High blood pressure can increase the activity of 
aromatase inflammation. So here again, we see that inflammation can play a 
factor here in hormonal imbalance. And alcohol; so alcohol increases the activity 
of aromatase, which is very interesting, because then it starts to make us think, 
well, what happens with men who maybe drink lots of alcohol or beer, or 
whatnot, and get the classic beer belly, which is actually more adipose tissue, 
which makes more estrogen, which also increases aromatization, which causes 
this vicious cycle. Right? So alcohol in fact, actually makes men more like women 
by increasing aromatase, it turns men into women, you can even say. Not fully, 
but just chemically, if you will. So alcohol needs to be limited substantially, 
especially in women as well, who might be dealing with breast cancer or cervical 
cancer, or certain hormone related cancers. Alcohol needs to come out. It can also 
be a risk factor looking back in those individual’s history.  
 
34:52   
But how can we inhibit this enzyme from being overactive? There are some 
really great foods and botanicals we can use, and nutrients to help slow down 
the activity of this enzyme, both preventatively and as treatment. So flax seeds 
are one of my favourites for so many reasons, they're just a superfood. They have 
the good fats in them, they have that fiber in them that helps with blood sugar 
control, and they also have certain inhibitors of the aromatase enzyme. It 
becomes a very valuable functional food. Green tea, really great for slowing 
down aromatization; also, really powerful antioxidants. It's been shown to also 
lower rates of various cancers like prostate cancer. Vitamin C is really great for 
decreasing aromatase. An herb known as passionflower has a component in it 
called chrysin, which is an aromatase inhibitor. Passionflower is also great for 
calming down the nervous system. So with a lot of these things you kind of get 
like a double whammy, right? You can help to bring down the stress response 
and you can also inhibit a certain enzyme, like aromatase. Stinging nettles can 
also be effective. Stinging nettles can be juiced, they can be sautéed and eaten, 
they can be consumed as a tincture, and you can even put them in shakes. Just 



	

	
	

for comparison, there's actually a drug that's used specifically as an aromatase 
inhibitor in women who have been treated for breast cancer through surgery and 
afterwards, now called Arimidex and what Arimidex does is it just blocks the 
activity of aromatase, thus lowering levels of estrogen and decreasing the risk of 
estrogen responsive cancers. So you can sometimes even learn a lot from drugs 
and how they're used in the body of these individuals to try to assess how you're 
going to treat that naturally.  
 
36:57   
Now regarding men in estrogen, almost all of the estrogen for men come from 
peripheral conversion. Peripheral conversion means comes from fat; adipose 
tissue. So for men, and women actually, improving the body mass index becomes 
a key goal, decreasing body weight through exercise, diet, lifestyle, and whatnot. 
Really, really important here.  
 
37:27   
Another hormone that can reach levels that are too high, is known as DHT, if you 
look back at your chart. DHT is known as dihydrotestosterone. It's a metabolite 
of testosterone and it's many times stronger than testosterone. Remember, we 
talked about how hormones act in different way and one of the ways is in how 
strong their signal is in the receptor? Well, this is one of those examples where 
testosterone has a certain strength, but DHT is much, much stronger. And the 
enzyme that governs this conversion is 5-alpha reductase. Again, don't get 
bogged down in these names. They're very confusing, they're long. Once you 
hear them a bunch of times and look at them a bunch of times, they become 
natural. But this is the enzyme that's responsible for the conversion from 
testosterone to dihydrotestosterone, 5-alpha reductase. You can see it in context 
here, just at the bottom, so instead of the hormonal pathway going to estrogen, 
that testosterone actually instead goes down to DHT by means of the enzyme 5-
alpha reductase.  
 
38:46   
Now what are the implications of high DHT? What are they associated with? It's 
associated with hair loss, both in men and women. It's associated with prostate 
enlargement, and acne both in men and women. So one of the things that DHT 
does is it can stimulate sebum production in the pilosebaceous unit. So the 
pilosebaceous unit is our hair follicle and it makes this substance known as 
sebum, which kind of gives our skin this the oils and whatnot. And what 
happens is too much sebum is produced it clogs up the pore, bacteria come, they 
get stuck, and then they make acids and that causes a pimple that inflames the 
skin. So we see here that DHT becomes very important in managing for people 
with acne. We also know that acne really only starts when people start to go 
through puberty and when they start to go through puberty, they start to make 
much, much higher levels of testosterone and estrogen, and that's more of the 
testosterone can be converted down into DHT.  
 
 



	

	
	

40:01   
We also see DHT associated with PCOS, polycystic ovarian syndrome, which of 
course is tied stronger to higher androgens it's one of the issues. We're going to 
dive into PCOS in a lot more detail. And women with PCOS can experience 
something called hirsutism, which is the development of certain male 
characteristics. And one of them is hair growth on the face, on the arms, on 
various body areas that men would usually grow hair. And so again, can we 
influence the activity of 5-alpha reductase to help control levels of DHT or lower 
levels of DHT? And again, the answer is yes.  
 
40:50   
So there are certain things that promote DHT production, we've got excess fat 
promoting production, insulin resistance, so blood sugar becomes very 
important, high carbohydrate diet. So we need a high fat high protein diet to 
balance that hormone. Then there's some associations. So sometimes, when we're 
talking about health, and we say something is associated with, we're not 
necessarily saying there's a cause and effect. But androgenic alopecia, there's an 
association with higher activity of 5-alpha reductase. Essential hypertension; so 
that's also known as primary hypertension, and that's high blood pressure 
without a specific cause. Polycystic ovarian syndrome is also associated. Sodium 
restriction and DHEA and other hormones.  
 
41:49   
Of course, we can inhibit this enzyme through multiple foods, botanicals and 
nutrients. Flaxseed, there it is, again, and soy are really great for doing that. Saw 
Palmetto is probably one of the most powerful herbs for turning off 5-alpha 
reductase activity. So I've used Saw Palmetto extensively in men with prostate 
enlargement, prostate cancer, and in women with acne and really high blood 
levels of DHT. Also, beta-sitosterol can be helpful. Stinging nettles, again, we see 
those inhibit 5-alpha reductase. Green tea. We're seeing again, a phytonutrient 
known as quercetin, which we can get an apples and onions. Pygeum, which is a 
fantastic herb at slowing down this reaction, as well. Reishi mushroom, which is 
a great 5-alpha reductase inhibitor, but also is an adaptogen, it helps our body 
adapt to stress. It has fantastic immune modulating activity. And then again, for 
comparison's sake, because again, pharmaceutical companies have tuned into 
this conversion, and that it could cause certain issues, is a drug known as 
Propecia. And what is Propecia prescribed for? Propecia is prescribed for male 
pattern baldness. So as we see here, by inhibiting 5-alpha reductase, can actually 
help this downstream effect of DHT affecting hair growth, and it's quite effective 
at that for some men.  
 
43:31   
Now hormones can also affect the receptors. Remember, we talked about how it's 
not just about the hormone, it's not just about the receptors, but it's how those 
two interact. Remember, we talked about the car being like the hormone and for 
it to do its thing, it actually has to dock or park in the receptor to stimulate that 
receptor. So the question is, can hormones actually modify these receptors in any 



	

	
	

way? And of course, I wouldn't be asking the question if the answer wasn't yes. 
And hormones modify their receptors in multiple ways. Estrogen can actually 
increase the production of more estrogen, progesterone, and androgen receptors. 
So can you see how that would be an issue over time and that how that could 
cause a negative chain reaction? We're always looking at downstream effects. If 
we have estrogen dominance, and just because there's estrogen dominance, more 
receptors are being produced for estrogen, progesterone, and androgen, well, it 
tells us that those hormones are probably going to have a stronger effect as well. 
We also see that progesterone can block the synthesis of estrogen receptors. So 
that just goes to show, again, how we have to have a balance between the 
estrogen and the progesterone. Because estrogen can create way more of a 
problem, progesterone can balance that out. And we also know that progesterone 
is actually protective to the endometrial lining. It acts as a guard to the 
endometrial lining, from stronger hormones, like estrogen.  
 
45:29   
Another thing we need to understand when it comes to receptors is that there are 
actually different estrogen receptors. So we have alpha receptors, and beta 
receptors. With these two receptors, we actually get slightly different 
implications here. So we've got alpha receptors and beta receptors. Now, what's 
the difference here? Well, estrogen receptor, alphas are stimulatory in the breast 
and the prostate. Thus, they can increase things like cell proliferation, and that's 
cancer. So we don't really want to activate alpha receptors when we're working 
with certain botanicals and certain foods and things like that; that's not a good 
thing. Because for estrogen receptor positive cancers, we don't want to make that 
worse. But on the flip side, we have estrogen receptor beta receptors, which are 
anti-proliferative in the breast in the prostate. And we really want to activate 
these. So what can actually activate these beta receptors? We'll talk about that in 
one moment. But this sort of thickens the plot a little bit. And it's not just about 
estrogen receptors and cutting off estrogen and all that kind of stuff. It's about 
actually having different types of estrogen receptors. And that is going to have 
various or different implications.  
 
47:09   
Well, what do we see, we see that decreased expression of the beta receptors is 
observed in certain cancers; endometrial cancer, ovarian cancer, colon cancer and 
prostate cancer. So that lends to the fact that we probably want to increase the 
activation of these beta receptors. What can we do that with? Well, there's a 
whole group of foods and herbs that can do that, and these have what are called 
phytoestrogens. Now, there's a lot of misconception around phytoestrogens. Do 
they cause breast cancer? Do they not cause cancer? Do they worsen it? Do they 
lessen it? A bit of the history here. The individual researcher that actually 
discovered phytoestrogens regrets that he ever called them phytoestrogens. 
phyto, meaning plant estrogen, meaning estrogen. He regrets it because he says 
that phytoestrogens actually don't work like estrogens at all. They're more of like 
a modulator of how estrogen is used in the body, and here we can see that. These 
phytoestrogens that we find in soy, mung beans, flax and certain herbs like red 



	

	
	

clover, black cohosh; these phytoestrogens don't actually activate the alpha 
receptors, they activate the beta receptors, thus, having more of a modulatory 
effect. The two key phytoestrogens in soy are genistein and daidzein and they've 
been shown to be very helpful for people with breast cancer. So it's something 
that I recommend quite often in certain amounts. I don't get someone eating 
things like soy cheese, soy milk, fake soy meat, soy crisps and soy cereal and just 
eating tempeh and tofu; just going off the deep end with soy. We still want to 
control the dose somewhat. One serving, three or four times a week tends to be a 
good dose. But it can be extremely helpful therapeutic food in preventing effects 
of higher estrogens or stronger estrogens.  
 
49:34   
Now, as you can see here, it's that parking spot, right? We have the parking spot, 
and if phytoestrogens are taking up that parking spot, they have a much lesser 
effect and a beneficial effect. Whereas xenoestrogens, the estrogens that we get 
from the environment from plastics that are thousands of times stronger than our 
estrogens or the estrogens in our body that we may call the endogenous 
estrogens; estradiol and estrone. We can take up that target spot and not let those 
guys park there, therefore lessening the effect of the estrogen dominance. Now 
we also know that there are various types of estrogen, as I mentioned earlier, 
estradiol, estrone and estriol. Estriol will affect the beta receptor, which is a 
protective effect as well. So there's testing you can get to actually measure the 
different types of estrogens, and then we find that estriol, we want it to be 
higher. Estradiol and estrone we want it to be a little bit lower to decrease risk of 
breast, prostate, cervical cancers, estrogen dominant, or estrogen receptor 
dependent cancers. And the cool thing about this is, we can use so much of this 
information as prevention. You know, what if someone comes to you and says, 
'my mother had breast cancer, my mother's mother had breast cancer. I don't 
want to get breast cancer, what can I do?' Well, we can bring in some of these 
foods, we can manage the body mass index through diet and lifestyle, low 
glycemic index, low glycemic load diet, limit alcohol consumption, measure 
hormones to make sure they're in balance. There's so much we can do for 
prevention, and this information is so empowering for that reason.  
 
51:37   
So looking back at what we talked about with all these sex hormones, we saw 
that it was a cascade. Cholesterols the backbone to all the steroid hormones, 
there's a finite amount of cholesterol, and depending on our diet and lifestyle, 
and what our life looks like, and what our diet looks like, the pathways are going 
to take different routes. We saw that mitochondria health was critical. The first 
step is the movement of cholesterol into pregnenolone and this has to get into the 
mitochondria in order for that to happen. So if someone has mitochondrial 
insufficiency, we need to address that. All the arrows that you see are enzymes, 
they control the pathways and the enzymes can be sped up or slowed down. We 
can manipulate the activity of these enzymes to manipulate which hormones get 
produced were to help bring balance into the system. We saw that cortisol, a 
function of high stress, can be produced through a system called the cortisol 



	

	
	

steal, where it steals all the resources, it runs away with all the cholesterol and 
makes cortisol to deal with that fight or flight situation. So stress management 
becomes very important; the area which we'll address next.  
 
52:57   
Estrogen dominance and aromatization, we saw can occur for various reasons, 
but that this enzyme aromatase takes the resources and moves them into 
estrogen creating a state of estrogen dominance. And then we saw that 
testosterone can be moved into DHT, a much, much stronger androgen through 
the activity of 5-alpha reductase, which can also be inhibited through various 
means. And then we saw that receptors can be influenced through various means 
as well. We saw that estrogen increases all the receptors to the sex hormones, 
progesterone helps to balance that out somewhat. So we're seeing the plot 
thicken. We've looked at blood sugar being very important as a root cause. We've 
looked at how hormones are influenced. And we've now really gone into some 
special topics regarding sex hormones, and how we can sort of manipulate that 
based on that individual's biochemistry.  
 
54:01   
Next, we will explore the adrenal glands in a lot more detail because we know 
that this is one of the gateways to sex hormones. And we also know that now this 
thing called cortisol steal can happen, so the question is, how do we address the 
adrenals? How do we support them? Make sure that they're healthy and what 
are the signs and symptoms if they're not healthy? And most importantly, how 
can we maintain their health for the rest of their life? 
 


