
	

	
	

 
Advanced Clinical Focus: Hormones and Endocrinology 
Transcript – Class 4 Part 2 
 
0:00   
Up to this point, we've dealt with some key concepts which are applied to both 
females and males and there are obviously a lot of similarities. Now we're going 
to dive into some gender specific issues. Obviously, we have different parts 
when it comes to the reproductive organs, so there are going to be different 
implications for the female and the male person. Starting with the female specific 
illnesses, we're going to get right into it. Some common female concerns are PMS, 
also known as pre-menstrual syndrome, low libido (low sex drive), fibroids, 
endometriosis, polycystic ovarian syndrome, the short form often used is PCOS, 
and menopause.  
 
0:56   
First, we want to start by talking about the healthy menstrual cycle, this moon 
cycle, this waxing and waning of the moon. Typically, when women live 
together, their cycles kind of take on the same rhythm, and also women who live 
close to nature, their cycles take on the rhythm of the mood. When there's a new 
moon, there's menstruation, and when there's a full moon, there's ovulation. So 
we always like to look at the moon cycle as sort of a nice metaphorical 
comparison to the cycle of a female. But in fact, some women actually take on the 
exact rhythm of the moon cycle. Now before we get into pathologies and what 
happens when things go wrong, we first need to understand what happens when 
things go right. So what is a healthy menstrual cycle? So with a healthy 
menstrual cycle, we have a flow for about 3 to 6 days. The colour of the blood 
should be a raspberry wine or current red in colour. The flow is a little jellied, it 
should be about 30 to 125 milliliters in quantity. Now, some of you might be 
thinking, well, how can you tell that? There's a wonderful device known as the 
Diva Cup, and there are a couple other devices on the market as well, which you 
can actually, if you use it to collect menstrual blood, you can actually see how 
much is collected, rather than a tampon or pad, which just absorbs it all. So there 
are ways to measure how much. None to mild cramping, and if there is 
cramping, it shouldn't require any medication. Post-ovulatory phase of about 12 
to 16 days cycle should last between 26 and 35. There are quite a wide range of 
timeframes for women and the key thing is that if they're at 35 days without any 
symptoms, it's probably just as good as someone who's at 26 days without any 
symptoms. So again, we have to take it into context and every person is different. 
Premenstrual symptoms are mild or are non-existent, and too often and for too 
long, premenstrual symptom was considered just an issue of the mind. Many 
women were put on antidepressants, symptoms were ignored, but these are 
definitely reactions that the body's having to an imbalance. And the way I look at 
the menstrual cycle, is it's this extra thing that women have in order to figure out 
what's going on in the body. I've talked about symptoms as being the language 
of the body to tell us what's actually happening, and women have this whole 
extra readout called the menstrual cycle, which is going to give them a whole 



	

	
	

slew of other information starting from when they go through puberty all the 
way to menopause.  
 
4:11   
So, this is the menstrual cycle, in relation to the follicles, in relation to the various 
hormones that are released. Obviously, the cycle is this preparation of a female 
for implantation of the ovum and the sperm to get together, implantation to 
occur and conception to happen. It's a sign of fertility. And if we remember, go 
back to the reptilian brain, we need safety systems and then we have fertility and 
that's when this process works really well. So at the beginning, we have the 
ripening of the follicle, also known as the follicular phase. We have an increase or 
a surge in estrogen, sort of around ovulation, and then we have the surge in LH 
and FSH. LH is luteinizing hormone, and FSH is follicle stimulating hormone; 
the names pretty much tell us what they do. The ovum is released and then we 
have this leftover called the corpus luteum. And the corpus luteum will actually 
secrete certain hormones like progesterone. So then we see this surge of 
progesterone happening near the end of the cycle, which is known as the luteal 
phase, and this is often the phase that can vary in length from woman to woman. 
This is where we see premenstrual symptoms happening as well. As you can see 
here, progesterone is a lot higher than estrogen in this phase.  
 
5:46   
Now looking at PMS, first of all, what is it? It's defined as recurrent signs and 
symptoms that developed during the 7 to 14 days prior to menstruation. You can 
see it's during that luteal phase, again, where progesterone is a lot higher than 
estrogen; it's kind of in the second half of the cycle. And actually, one of the 
patterns that we see here is a state of estrogen dominance that results in a lot of 
PMS symptoms, and you can see why here already. Now, what is it? The 
diagnostic criteria for PMS follow sort of an emotional category and a physical 
category. Some of the things associated with the emotional side of things are 
depression, angry outbursts, irritability, anxiety, confusion and social 
withdrawal. These are sort of the stereotypical signs and symptoms of PMS; 
women having a lot of emotional things happening. But there are also a lot of 
physical symptoms that women will experience, including breast tenderness, 
bloating, water retention, headaches, and swelling of the extremities. What 
causes PMS? There are multiple theories out there, and probably all of them play 
some role in the process of PMS.  
 
7:20   
Stress is a very important aspect that can really influence PMS, and, of course, 
that has to be balanced throughout the cycle. How do we manage stress? Well, 
we talked about that ad nauseum when we talked about adrenal health. 
Hormonal imbalances can cause PMS as well, we're going to dive pretty deeply 
into estrogen dominance. We've also just covered thyroid issues. So if the thyroid 
isn't working, the hormones of the cycle are not going to be regulated properly. 
We also know that with stress, we have what's called a cortisol steal, so we can 
steal some of the resources to make hormones to make cortisol; typically, that 



	

	
	

would make some of the sex hormones like estrogen and progesterone and 
testosterone, right? Poor diet plays a huge role here, I see a lot of women's PMS 
symptoms go away when they clean up their diet and improve their diet. That 
goes along with nutrient deficiencies as well. So certain key nutrients are really 
important for a healthy menstrual cycle.  
 
8:40   
Regarding the hormones, there's really no consistent pattern in all women. So 
you can't take 10 women who experience PMS symptoms, measure their 
hormones and say, 'Oh, you all have this.' It really varies quite substantially from 
person to person. However, the most common hormone imbalance amongst 
women with PMS is called estrogen dominance, where there's actually too much 
estrogen and not enough progesterone, or too much estrogen in relation to 
progesterone. And as you can see here, in the second part of the cycle, the luteal 
phase, there's a lot more progesterone and estrogen and that's the way it should 
be. But oftentimes women have much higher estrogen, and that can create all 
sorts of issues here. Now may also result from hypothyroidism. Of course, we 
talked about this in great detail before. Women can experience high prolactin 
levels, and actually zinc plays quite an important role here in controlling 
prolactin levels. High FSH can throw off the rhythm as well, as well as high 
aldosterone; remember that's released from the adrenal glands. Also, low levels 
of neurotransmitters like serotonin can cause a lot of the symptoms associated 
with PMS as well.  
 
10:13   
There are a variety of treatments that have shown to be quite effective and quite 
helpful for women with PMS. Exercise is really, really helpful for a lot of women 
for helping with stress relief, for helping with energy production, for helping 
with a lot of the symptoms associated with PMS. And I'm not just talking about 
you feel the symptoms going and then you exercise. You have to exercise 
regularly. Remember, it's just one of those lifestyle things that's so important and 
so foundational. Stress management is also really important here. A whole foods 
diet, so making sure that we're not eating lots of processed foods. Detoxification 
support, so making sure that we're clearing the hormones that we don't want 
appropriately, and again, we're going to cover that in more detail in a moment.  
 
11:08   
Magnesium is one of the best things for PMS. Calcium also works with 
magnesium, and zinc and B6 are also critical for hormone regulation. And then 
there's a wonderful herb called Vitex, also known as Chaste tree berry, which can 
be very helpful. We're going to talk about that in a little bit more detail now. It's 
one of the top remedies, actually, for PMS and it's quite effective when you use it 
for three months for moderate to severe symptoms. It has quite profound effect 
on a lot of women. And the way it works is it actually can reduce excess prolactin 
levels and also improves the estrogen to progesterone ratio, so helps to sort of 
bring down estrogen somewhat and bring up progesterone to adjust and 
improve that ratio. Now some of the research has shown it to have somewhat 



	

	
	

mimicking effects like estrogen, so we want to proceed with caution with people 
with fibroids, endometriosis and breast cancer that might be at higher risk for 
these things as well, related to estrogen dominance. For people where these 
things really aren't an issue, Chaste tree berry has been shown to be perfectly 
100% safe. So with people with this, you just want to proceed a little bit with 
caution. And here are the dosages for Vitex. One of my favorite ways to 
recommend people to use it is that they put it in their water, about five milliliters 
of the tincture, have a 1:5 tincture, just put in their water and sip it throughout 
the day. Or every morning, you can take the five milliliters and sometimes 
people like that it's just one dose; it's done, it's over with and that's it. And it's 
been shown to be really helpful and I've seen this clinically as well.  
 
13:16   
Another great herb is known as Black Cohosh or Cimicifuga racemosa, and it's 
been used for many, many years; this one has stood the test of time, at least till 
the 1950s in western herbal medicine, probably a lot longer elsewhere. It doesn't 
activate estrogen receptors, it actually has somewhat of an anti-estrogenic effect. 
And it's really great for treating hot flashes, and it's got some activity against 
breast cancer. We're going to talk about black cohosh again when we cover 
menopause as well, because of some of the overlapping activities we see with 
black cohosh, but another really wonderful herb to deal with some hormonal 
issues. Oftentimes, these herbs work really well together as well. So you can find 
really nice formulas which have a variety of these herbs in the formula. And 
when we take herbs and combine them, they work with in a synergistic way; 
their sum is a lot greater than their parts and there's the dosage for you as well 
for your reference.  
 
14:30   
Speaking about women and menstrual irregularities, it's very important that we 
cover a topic relating to the birth control pill. Now I think the birth control pill in 
our history has been one of the greatest successes for women, but also one of the 
greatest detriments to women. Why do I say that? Well, the introduction of the 
birth control pill was a huge triumph for women's liberation, for women's rights, 
for being able to control their fertility and when they have kids, and if they have 
kids, to be able to experience sexual activity without thinking that they're going 
to always have kids. So it was a really important thing, I think in the history of 
women, but come to modern day, this is the cause and a contributing factor of a 
lot of illness in women. Oftentimes, birth control is given administered, 
recommended, prescribed without explaining to those women, the possible risk 
factors, and the possible alternatives. There are a lot of risk factors and there's a 
lot of great alternatives, as well. And of course, this stuff is given out like candy. 
In fact, the birth control pill is the first drug ever invented for something that was 
not a disease or a condition. It was used simply to treat a process of the human 
body. So we actually know now that if a woman is on the birth control pill before 
the age of 20, or for more than 5 years before the age of 35, it increases her breast 
cancer risk by three times. Once they come off the birth control pill, they can start 
to decrease that risk factor and clear out the hormones. That's one stat that really 



	

	
	

kind of stuck with me. Some other things that the birth control pill can do is it 
can increase the risk of cervical cancer. We have to understand that hormones are 
messengers, we talked about this way back in the course. They're messengers to 
tell cells to do certain things, and estrogen tells cells to grow. It's one of the things 
it does, right? Estrogen is released to prepare the endometrial lining for 
implantation, it tells it to grow. If estrogen is constantly being released in the 
body, or it's in a higher amount, it's not just going to tell one tissue to grow, but it 
might tell more tissues to grow, and if that's cancer, it might tell that cancer to 
grow as well. So it has been associated with increased risk of cervical cancer. It's 
associated with increased risk of heart attack and also clotting. It disrupts the 
microbiome in the gut and can thus lead to yeast overgrowth, both in the gut, 
and also yeast infections for women. It doesn't really help women too much if 
they want to be more sexually active, yet have a yeast infection. It can mask 
underlying issues, so oftentimes, women are given the birth control pill to help to 
normalize their hormones, right? They might have PCOS, endometriosis, or 
fibroids. But the doctor gives it to them and says, 'Oh, your hormones should 
level out with the birth control pill.' Well, really, what they're doing is they're just 
giving so much that it's creating a new baseline. It's like, if someone's whispering 
in the room, and you want to speak above them, you just speak louder. That's 
essentially what the birth control pill is doing to some women. In addition, they 
even recommend the birth control pill for acne, which has nothing to do of 
course with the menstrual cycle, but it's going to totally affect it, as well. This is 
not getting to the root cause.  
 
18:57   
When we add anything extra to the body, that's a chemical, we're required to 
detox it, and in order to detox it, we see we need certain nutrients. If we need to 
detox something more often, we use up those nutrients. So the nutrients 
necessary for hormone detoxification are B2, B6, B12, folic acid, vitamin C, zinc, 
and magnesium. So these get used up a lot quicker, and thus, the birth control 
pill depletes them.  
 
19:31   
Now interestingly enough, in order to feel happy, and to make serotonin, we 
need a lot of these nutrients. So a woman wants to be sexually active, she goes on 
the birth control pill, and then completely loses her libido. Doesn't really make 
sense. Another side effect is it might cause an immature reproductive system. So 
one of the things It does, as well, is it sort of halts the maturation of the 
reproductive system because you're overriding the natural process through 
puberty. It also increases risk of deep vein thrombosis; this is a potentially life 
threatening blood clot. And there's more evidence coming out, there are two 
studies, one that came out in 2014, one in 2015, showing that it could also be a 
possibly a contributing factor to autism. Women who were on birth control pill, 
who then went on to get pregnant and have a child, their offspring have a higher 
risk of getting autism; it's possibly due to multiple factors, one of them maybe 
being that there's a deficiency in certain nutrients. So these are a lot of the risks 
that women are not even told about.  



	

	
	

 
20:55   
When we're taking someone off birth control pill, or someone chooses to come 
off birth control pill, there are a few things to consider with the discontinuation. 
First of all, it takes about three to six months for the body to heal, and it can even 
take up to a year for the body to heal. And what I mean when I say 'for the body 
to heal' is I mean, for that menstrual cycle to normalize again, indicating that 
there's now hormonal balance. The length of this time depends on five things. 
Firstly, the type of hormonal contraceptive used. So most hormonal 
contraceptives now are what are called opposed, they used to be sometimes only 
estrogen now their estrogen and progesterone, which is a lot safer. But different 
types can cause different things to happen in a woman's body. So they're going 
to cause different lengths of time for that body to get back into balance. The 
length of time on the drug, so some women take it for a month, two months a 
year, some women are on these things for 20 years. So it's really going to depend 
on how long they were on the drug. What age they introduced the drug, so if 
they had menarche, at age 12, menarche is when they get the first period, and 
then a month later they go on the birth control pill, they didn't really have a lot of 
time to have the maturation of all their organs of the whole reproductive system. 
So it sort of starts over again, once you take them off the birth control pill. If it's a 
woman who maybe started a little later in life, like maybe she took the birth 
control pill when she was 30, it might be a little bit quicker in terms of the 
healing. We also want to consider how healthy the cycle was before the drug, 
because a lot of women take the birth control pill or hormonal contraceptives 
because their cycle is so out of whack. And the doctor says, well just go on this 
hormonal contraceptive, it'll put everything in line Well, remember, this is the 
woman's body telling them that something is up and they're just masking the 
symptoms. So what was the cycle like before they went on the birth control pill? 
I'm always curious.  
 
23:22   
For women who get their first period and from the first period they're just all out 
of whack, maybe lots of cramping, short ones, long ones, heavy bleeding, all 
these things that indicate the cycles not going as it should, it tells me that 
something was going on before they got their first period that was really not 
creating a healthy environment. And basic health and nutritional status is also 
very important.  
 
23:55   
Now the discussion of female hormones is not complete without describing and 
discussing endocrine disrupting chemicals. Although this is in the female section, 
all of this information here is very applicable to men as well, because if these 
chemicals enter a male, they look like female hormones and that's going to cause 
all sorts of issues in and of themselves. So, remember as we discuss these things, 
these chemicals are highly damaging to male reproductive ability, as well, and 
male hormones. And these are some of the chemicals which we often see in the 
environment; Bisphenol A, which we often find in plastics. This has been banned 



	

	
	

recently in Canada, but still it's in a lot of products around the world. Phthalates, 
which help to plasticize things; make plastics really pliable and flexible. 
Pesticides, of course, used on food, non-organic food and persistent organic 
pollutants which are pervasive in our environment. So these chemicals look like 
certain hormones in our body, like estrogen. A lot of these are referred to as 
Xenoestrogens, yet, they are thousands of times stronger than the estrogens in 
our own body. So it's really important to try to eliminate these as much as 
possible. And to understand that these things are very, very strong, we got to get 
them out of our environment. These endocrine disrupting chemicals have been 
shown to affect obesity, diabetes, female reproduction, male reproduction, and 
cancers, thyroid disease, and neurodevelopment as well. This was a report that 
came out in 2015 looking at the seven areas and showing how all these areas are 
getting affected. It's multifactorial; these things are endocrine disruptors; they 
affect the whole system. The report goes on to discuss common household 
products, food storage, water bottles, health and beauty products, household 
products. We have to try to switch to glass and stainless steel, get out the 
chemicals for cleaning homes, stop applying stuff to the skin that are endocrine 
disruptors. BPA has become well known as an endocrine disruptor and very 
dangerous; we find them in water bottles and plastics and things. But what a lot 
of people don't know is that the BPA has been replaced with something called 
BPS, and it is also an endocrine disruptor, they talk about this in the report it 
having similar detrimental effects as BPA, so we just want to get away from all 
these synthetic materials.  
 
27:14   
These chemicals, sometimes, are very long lived. They have a lifetime body 
burden, meaning that if you're exposed to them, it takes a long time to get them 
out of the system. And sometimes it's even impossible. Some of the short-lived 
chemicals, the ones that we can get rid of, can actually have permanent changes 
on the body, they can induce changes in the DNA that last way longer than the 
chemicals in the body for. And now we know that there can even be 
transgenerational effects. These chemicals can cause issues in generations further 
down the line. This is the study of some of the epigenetic effects of these 
chemicals on the body. How is it affecting the DNA? So we really need to try to 
avoid these and who is most exposed to these? Definitely women. By the time a 
woman leaves her home, she is applied 126 different chemicals in 12 different 
products to her face and hair. Whatever we put on the body, whatever we put on 
the skin, ends up in the bloodstream. We should be able to eat whatever we put 
on or put over the body. The skin is very porous. So we need to make sure that 
when we put stuff on the skin, it's very, very clean and doesn't have any of these 
chemicals in it, especially for children who have a four times increased 
absorbability through the skin.  
 
28:59   
Now, talking about libido and female libido, it is always a downstream effect of 
other factors. A lot of which we've spoken about in depth in this course, the 
adrenals and the thyroid and sex hormones are really important. Stress is an 



	

	
	

important factor. Again, if you're stressed, why would you want to go to the next 
S? I've got the lizard here to remind you of that. Why would you want to go and 
procreate and have sex, right? You need to be well rested; you have to have good 
sleep and feel restored. The relationship, whoever you're sexually active with, is 
really important. And the mind is super important as well. They always say that 
the biggest sexual organ is the brain.  
 
29:51   
So we're going to dive into a few hormone pathologies, specifically fibroids, 
endometriosis and polycystic ovarian syndrome, and look at some of the key 
factors in these pathologies. Now, when we're talking about fibroids and 
endometriosis, they have a very similar ideology, meaning that they have a very 
similar disease process. So we can sort of group them together and understand 
that we can address certain factors to address both of these possible pathologies. 
We also have to appreciate that although estrogen is a factor in the 
pathophysiology of fibroids and endometriosis, it's not the only thing. It's a lot 
more than estrogen dominance, but we will see how hormones do play a role in 
these pathologies.  
 
30:45   
Now, of course, fibroids are these growths that can happen in the reproductive 
organs, and endometriosis is this abnormal cell growth that happens in the 
reproductive organs. There are three things that influence these diseases or sort 
of three times that these diseases get influenced, all having to do with estrogen. 
So, fibroids and endometriosis are not seen prior to puberty, and of course, that 
tells us the influence of the hormones on these diseases. So girls, before they get 
their menstrual cycle, are not experiencing this. Fibroids can actually enlarge 
during pregnancy where we have a surge of some of these hormones and 
fibroids and endometriosis can actually regress as women go into menopause. So 
that can tell us a lot about the hormonal involvement. Understanding that if 
someone is experiencing these pathologies, then we might want to explore 
hormone detoxification and possible hormone imbalance but as I said estrogen 
dominance is not the only factor here.  
 
32:11   
We know that inflammation can increase estrogen. In fact, inflammation, which 
is shown to us in the body by PG2 activation, prostaglandin 2, up regulates 
aromatase. I guess I'm taking you back to a little bit earlier in the course, but 
these inflammatory foods, fries and burgers and chicken and sodas and things, 
increase this proinflammatory chemical called PG2, which then goes and 
upregulates aromatase. To refresh your memory, aromatase is that enzyme that 
is going to convert our cholesterol down into the estrogen pathway, which is 
good to a point, but we don't want to speed up that enzyme and really ramp up 
the activity of aromatase. So what we want to do is we want to decrease estrogen 
formation. How do we do that? We can use aromatase inhibitors. We've already 
talked about a bunch. Here's the list again with a couple others. We can use 
dietary fibers and lignans like we find in flaxseed, which are really great 



	

	
	

aromatase inhibitors. We can use soy; there are a couple phytonutrients and soy 
known as genistein and daidzein. We can use resveratrol, which is that beautiful 
pigment that we find in grapes and red wine. We can use grapeseed extract; they 
have a certain constituent in them known as proanthocyanidins, which can 
inhibit aromatase and even just the common white button mushroom, which we 
get in any grocery store. So we can incorporate all of those things into our diet.  
 
34:08   
Now, estrogen dominance, why is it such an issue? One of the reasons is that a 
relatively small amount, we're talking nanograms, of estrogen compared to a 
larger amount like micrograms of other steroid hormones has extremely 
powerful effects. This is akin to putting the amount of estrogen in our bodies like 
putting one drop in an Olympic sized pool, right? That's what nanograms are 
when we're talking about nanograms, one drop of a substance dissolved in an 
Olympic sized pool. So regulation of estrogen is potentially much more 
important. We have to take estrogen into account.  
 
34:58   
Now how do we know it If someone is estrogen dominant? Going right back to 
the symptoms, they often experience breast tenderness, and fibrocystic changes. 
Fibrocystic breast disease is another thing that a lot of women deal with where 
the tissue of the breast becomes denser and often this is brushed off as normal. I 
never consider this normal; that isn't a healthy state of breast tissue. So I consider 
estrogen dominance, sometimes heavy periods. Heavy periods can be a result of 
a high estrogen because it causes more endometrial lining to grow. Fat 
distribution on the hips and thighs. Hormones often dictate where we're going to 
hold fat and estrogen is associated with the hips and the thighs, as well as 
anxiety and depression, so some emotional aspects there.  
 
36:00   
Fibroid growth as we just covered. Endometriosis, as we just covered. Painful 
menstruation and even cervical dysplasia, often discovered through an abnormal 
PAP smear. And on the flip side, where we have lack of progesterone, because 
remember, it's the ratio that's really important here. We have women who get 
spotting. One of the key roles of progesterone is to help with proper 
vascularization and growth of the endometrial lining. If we don't have enough 
progesterone, that lining doesn't get built properly and there can be spotting 
between cycles. Anxiety is often experienced. Progesterone is actually anxiolytic; 
it helps with anxiety. Infrequent ovulation, progesterone being very important 
for that. Perimenopause, of course, a woman's hormones start to shut down. And 
even hormone replacement where estrogen is used, but progesterone is 
antagonized because of that. So estrogen, detoxification, and elimination 
becomes incredibly important.  
 
37:21   
We have to support liver detoxification. That's the movement of the estrogen 
through the detoxification pathways. One of them is known as conjugation; we 



	

	
	

have to promote elimination because then those substances are dumped from the 
liver into the gallbladder, into the gut and intestines. So gut health becomes very 
important. We need good soluble fiber to soak up the estrogen that's been 
conjugated and detoxified by the liver. But still, that's not enough. We need to be 
able to eliminate it without the estrogen being detached from its handcuffs and 
going back into circulation. So one of the things that happens to estrogen in the 
liver is it gets conjugated, it gets bound up with a substance to help facilitate its 
elimination out of the body. When there's a bacterial imbalance in the gut, the 
bad bacteria can make an enzyme called beta-glucuronidase, which cleaves off 
the estrogen and puts it back into circulation. It's very important to have good 
gut health as well so that, that estrogen, all that hard work you did for 
detoxification, that estrogen doesn't go back into the body.  
 
38:52   
Now let's get into some of the therapeutics. But first, before we do, we want to 
look at some aspects around food and hormones. Chemicals in food can actually 
have certain hormonal effects. And we also want to be careful with certain non-
organic animal foods, like dairy from pregnant cows can have a lot of estrogen in 
it; people don't realize this. Also, inflammatory foods can increase estrogen as 
well by some of the mechanisms that we already discussed. So we have to be 
very careful as to what foods that we consume as well. These are some of my 
favourite therapeutic foods for dealing with hormonal issues.  
 
39:40   
Raspberries are amazing. They increase the liver detoxification pathway known 
as glucuronidation by 75%. There's a component in raspberries called ellagic 
acid, which is really powerful to doing this. Pomegranates also have a lot of 
antioxidants that help with hormone balance? Mung beans have some 
phytoestrogens. Cruciferous vegetables have these wonderful things called 
indole-3-carbinol that help with estrogen detoxification through the liver. We've 
talked in depth already about soy and flax.  
 
40:21   
Here's a really fantastic list of specific nutrients that can be really helpful in 
detoxification and specifically hormone detoxification. Indole-3-carbinol is really 
great at helping with detoxification in the liver. This comes from cruciferous 
vegetables like broccoli, cauliflower, Brussel sprouts, and kale. Calcium-D-
glucarate can prevent the deconjugation or the release of estrogen in the bowel. 
Sulforaphane is really great for providing the liver with the sulfur it needs to 
make certain antioxidants and detoxifying agents. Curcumin is a fantastic 
antioxidant and helps to increase liver detoxification. Same with rosemary 
extract and green tea. Milk Thistle helps to protect the liver and N-Acetyl-
Cysteine is great at increasing glutathione; a really powerful antioxidant. We also 
have to remember that vitamin D is really important here. We always come back 
to Vitamin D. Lower vitamin D levels resulted in higher risk of fibroids, so we 
need to make sure we check people's vitamin D levels, and replete them if 
necessary.  



	

	
	

 
41:45   
Now we can sum up a lot of the aspects we talked about with fibroids and 
endometriosis in this chart, and how a lot of these sort of contributing factors can 
actually feed back into this loop. It's like a positive feedback loop that never 
ends. So when there's high estrogen, that can increase inflammation, and 
inflammation can increase estrogen so even have like a little loop right there. 
Extra adipose tissue, you can see on the right hand of your slide here, fat 
increases estrogen as we've talked about in depth, and also fat can increase 
inflammation. Inflammation can also have an effect on insulin and increase 
insulin. And insulin can feed back and actually have an up-regulating effect on 
estrogen. So you can see here with controlling estrogen, we also have to consider 
inflammation, like an anti-inflammatory diet. Making sure that body 
composition is optimized, body mass index, and a low glycemic index, low 
glycemic load diet to control insulin.  
 
43:05   
Now we also know we've talked again in depth in this course about stress. And 
we know that stress increases endometriosis as well. Endometriosis is an 
inflammatory disease, and stress and poor quality of life may cause 
inflammation. So stress management becomes really important as well.  
 
43:31   
The next one we're going to talk about is PCOS or polycystic ovarian syndrome. 
PCOS affects about 5% to 10% of women of childbearing age, so a good chunk of 
women. Symptoms include irregular menstrual cycles, hirsutism, which is the 
growing of facial hair, for example, acne, male pattern baldness in women and 
lack of ovulation. So polycystic ovarian syndrome, because we see the ovum is 
not really developing, and they basically cause cysts in the ovary, and that's why 
it's called that and then they can grow. Now, polycystic ovarian syndrome has 
sort of this cascading effect, which leads to the symptoms. Again, looking at this 
chart here, the intention is not to confuse the hell out of you. I just want to show 
you sort of the chain reaction that can happen and where we can actually 
intervene to stop this from happening. And it can happen in a number of ways. 
So let's follow it along. At the top we've got high stress. High stress can increase 
cortisol. Cortisol can affect blood sugar, can increase blood sugar by many ways 
that we've talked about so far, that could increase insulin. And then if we go off 
on the branch, we see that that can cause insulin resistance. Insulin resistance can 
also lead to obesity and obesity can lead to metabolic syndrome as we talked 
about, and it can also increase estrogen. 
 
45:18   
Now following along again, we can see that high insulin increases, androgens, 
and androgens are one of the things that are noticed with someone with PCOS. 
That actually increases estrogen and LH and FSH that causes more androgens to 
be produced. And that could cause what's called viralization, which is basically a 
masculinization of a female. This can include acne, hirsutism, clitoral 



	

	
	

enlargement, and even male hair distribution. And it can also cause a 
amenorrhea where the cycle stops because of the increase in male hormones. So, 
although this is somewhat complicated, it's really not that difficult to address 
certain aspects of this. So let's distill this down into ways we can actually 
intervene and help an individual with PCOS.  
 
46:21   
The first would be stress management. As you can see here, stress and cortisol 
and adrenal activation is a key aspect in the beginning of this whole cascade. So 
with getting the body from a sympathetic to a parasympathetic mode, 
meditation, light exercise, and massage, music, acupuncture, all these different 
things we've talked about, we can get them to really address the whole cascade 
right at the source. The second area that we'd focus on is blood sugar regulation. 
And of course, as we're going through these things, you can do them all at once 
as well. So when we start to really manage blood sugar, we can influence a lot of 
the downstream effects with insulin resistance and more adipose tissue, which 
increases estrogen which can lead to more androgens. Then finally, we can 
decrease androgen production as well so we can encourage proper hormone 
production down the cascade from cholesterol. We can even use certain herbs 
like saw palmetto and nettles, which we will talk about more, that inhibit 5-
alpha-reductase, which converts testosterone to dihydrotestosterone. A very, 
very strong androgen. So there are many places we can intervene with PCOS 
here and we can intervene all at the same time. That's often what really gets a 
good bang for its buck.  
 
48:19   
As you can see with these pathologies, it's multifactorial as usual. We need to 
consider diet, functional foods, lifestyle and supplements. Very important to 
decrease inflammation, so we don't have that cascade happening, and improve 
estrogen metabolism by improving production, making sure not too much is 
being produced, helping with the elimination and detoxification of the estrogen, 
checking vitamin D levels, improving body mass index and body composition, 
improving insulin sensitivity, and helping with stress management. Again, a 
multifactorial approach that's going to render the best results.  
 
48:59   
For the final discussion for female specific issues, we're going to talk about 
menopause, which obviously isn't really an issue, but some people experience 
some severe symptoms associated with that or some unwanted symptoms. So 
what is menopause? It's the permanent cessation of menstruation. It's the ending 
of a female's fertile years; the ovaries start shutting down and stop making the 
hormones that they had made for all their fertile years. The average age of 
menopause is about 51. As I mentioned, the ovaries do stop making the 
hormones and interesting, the adrenals and adipose tissue take over. So up to 
this point, we've talked a lot about how excess fat, excess adipose is not so good 
for estrogen production, but too little is also not so good. So If someone is 
underweight, they may actually not be able to keep up with the amounts that 



	

	
	

they need as their ovaries start to shut down. So the adipose tissue and the 
adrenals take over the hormone production. In fact, the adrenals make every 
single hormone that the ovaries would of made. So adrenal health becomes really 
important, as well.  
 
50:26   
In a lot of indigenous cultures where stress really isn't a huge factor; they're 
living with the land, they're just doing what we've done for hundreds of years, 
they don't even experience menopause or perimenopause, right? They kind of go 
through it and one day they're infertile, so they can't have kids anymore. But the 
hot flashes and all the mood symptoms and everything that comes with it, they 
don't really experience. So we need to be very kind to the adrenals when we're 
working with someone who wants to go through perimenopause with minimal 
symptoms. What symptoms am I referring to? Hot flashes, headaches, atrophic 
vaginitis, so that's atrophy means when something shrinks, so because of the lack 
of hormones, the vaginal tissue shrinks. Frequent UTIs, urinary tract infections, 
cold hands and feet, forgetfulness, and the inability to concentrate. So there is a 
lot of neurological stuff going on and some physiological stuff going on, as well. 
Now what's really important for women going through menopause or 
perimenopause? So just to differentiate, menopause is the permanent cessation of 
the menstrual cycle. Perimenopause is the process of leading up to menopause. 
Sometimes the terms are used interchangeably.  
 
52:03   
Women who spent three and a half hours per week exercising had no hot flashes, 
compared to the group that didn't exercise. Exercise is really, really important for 
health of everything. Remember, it's one of those fundamentals, but particularly 
important for women going through menopause. Soy can also be incredibly 
helpful here. In this study, they used a dose of about 2/3 a cup per day of soy 
and there was a reduction in hot flashes. Soy also helped to slow bone loss, and 
this is attributed to some of the phytonutrients, known as isoflavones, which are 
really fantastic for bone health. Decreased cholesterol, decreased blood pressure, 
and it showed decreased risk of breast cancer, so soy can be incredibly useful for 
women going through menopause, or even in menopause where the cycle has 
completely stopped. Now, there is a key factor with using soy, and that's the 
ability to convert the isoflavones into equol. There's a lot of controversy around 
soy and some studies show that it's really good and some studies show that it's 
not so good. A lot of this comes down to the microbiome of that individual. 
Now, what we don't realize a lot of the time is the way we get benefits from food 
is actually based on how our microbiome processes the constituents of the food. 
And here's another beautiful example of this. When you consume something like 
soy, that goes into your digestive tract, and the constituent isoflavone in the soy 
gets converted to equol by your bacteria. But that's as long as you have a good 
balance and a good amount of the lactobacillus acidophilus strain of bacteria. So 
for someone who has dysbiosis in their gut, maybe they consumed a lot of 
antibiotics or took the birth control pill throughout their life, and the good and 
bad bacteria are out of balance. They may consume soy and not get the benefits 



	

	
	

that they would like to get from them. So the microbiome becomes very 
important. And in fact, we know the microbiome is super important for hormone 
balance. In fact, this study showed the effects of antibiotics on hormones in the 
body, and they concluded that of the many metabolic pathways affected by 
antibiotic treatment, the metabolism of steroid hormones was the most 
profoundly impacted So, this takes us off on a bit of a tangent, a bit of a different 
direction, but we have to realize, again, how important the health of the gut is for 
hormonal balance, and this just illustrates it once again for us.  
 
55:19   
Another fantastic food I love to recommend is flaxseed. Those lignans have a 
couple constituents in them that have some estrogen modulating effects and the 
dosage is pretty simple for people to do. It's about 2 tablespoons, two times a 
day, that's BID, and it decreases hot flashes by 50% within about six weeks. So 
women have to stick with this for a couple of months, but they can experience 
some really, really great benefits from just including some ground flaxseed in 
their food.  
 
55:56   
Another really powerful herb, which we have spoken about before, for women, 
for menopause, is black cohosh, and it's what's called this selective estrogen 
receptor modifying herb. It doesn't have estrogenic activity but it helps the 
estrogen receptor do what it's supposed to. Black cohosh is the most prescribed 
natural treatment for menopause, I think, in the world at this point. And this 
study showed that it was as good as estrogen replacement in terms of dealing 
with symptoms of menopause without any of the risks. So the risks associated 
with estrogen replacement, especially conjugated estrogens from animals and 
natural ones, are quite profound. They can increase risks of cancer, and that's 
possibly one of the biggest considerations when women do go on estrogen 
replacement.  
 
57:02   
Other nutrients that can definitely be helpful for females going through 
menopause are fish oil, which really helps to bring down the inflammation. 
Vitamin C, which is an anti-histamine to help decrease some of the histamine 
that might cause those hot flashes. Vitamin E helps with hot flashes and vaginal 
dryness. You can consume it internally for vaginal dryness and some women 
even apply it topically as a suppository and it's quite helpful that way. Black 
cohosh we covered. Maca can help with estrogen production. It also helps with 
cortisol because it's an adaptogen, so it helps to bring down cortisol levels. Red 
Clover has also been shown to be very useful, it's got some isoflavones in it. 
Again, we need those good gut flora to convert them to get really the bang for 
the buck from them. Another herb called dong quai, and dong quai is actually 
known as the female ginseng, so it can be really helpful for women as well. 
Another extract, which actually comes from rhubarb, known as EstroVera can 
help with a lot of symptoms for women. So there you have it. A few really great 



	

	
	

tools you can introduce for a woman experiencing perimenopause and going 
through that process. 
 
58:36   
Now finally, moving on to male specific health issues. We've spoken about, 
again, lots of stuff applying to both genders. We talked about female specific and 
we even looked at some things that would apply to males as well like estrogen 
dominance; there's definitely a lot of crossover. But we're going to dive a little 
deeper into some meal specific concerns. So what are they? There's this thing 
called andropause that a lot of men are concerned about, we'll discuss if that's 
even a real thing. Erectile dysfunction, prostate enlargement, also known as 
benign prostate hyperplasia, and prostate cancer. So the first thing to discuss is, 
does this thing called andropause really exist? This movement of a male from 
sort of a healthy hormone producing male to one night can't even really produce 
the hormones that he needs to for proper male hormone production and sexual 
function. So I'll leave that open ended for a moment and we'll see if it really does 
exist. One of the things we also want to consider, as we go through our 
discussion, is that we have this decrease of viability of ourselves as we age, that's 
just the natural process of aging. But are there certain things, certain 
physiological things that can happen that speed up or worsen this process, like 
not taking care of ourselves?  
 
1:00:16   
So let's take a look here. This shows the free testosterone in the blue, total 
testosterone in the red, and sex hormone binding globulin in the orange, over a 
lifetime. And as you can see, there is definitely a decline in testosterone as we 
age. We also see this increase of sex hormone binding globulin, which can bind 
up the actual testosterone we do have and make it unavailable. So, with this 
happening, it does point to the fact that a state of andropause probably does 
occur as men age. And one of the key hormones we're looking at here is 
testosterone. So testosterone has a very important role to play in males, in terms 
of preventing a whole variety of diseases. So the prevalence of low testosterone 
in obesity is about 52%. In diabetes, it's about 50%. HIV and AIDS is 30%. 
Hypertension, that's high blood pressure, 42%. Hyperlipidemia, also known as 
high cholesterol, 40%, and erectile dysfunction, about 19%. So it's definitely 
happening. Now, one of the key problems with low testosterone is that obesity 
actually causes low testosterone and actually also increases estrogen, which is 
antagonistic with testosterone. So it's a bit of a catch 22. A male has low 
testosterone, but they're also overweight and that just kind of feeds into itself. So 
improving body composition becomes really, really important here. And of 
course, we could do that through diet and exercise, and those are both great at 
helping to improve testosterone.  
 
1:02:22   
But is low testosterone only an issue for elderly men? I mean, is it only 
something that people are going to experience as the age? And as you can see 
here, the answer is definitely not. Obese teens between the age of 14 and 20 have 



	

	
	

up to 50% less testosterone than their non-obese counterparts. And as I discussed 
way earlier in the course, that Type II diabetes was pretty much non-existent 20 
years ago in young children. Now over 50,000 have been diagnosed, right? It's 
becoming a big problem. So this greatly increases risk of impotence and 
infertility. So body composition becomes very important for maintaining the 
manliness of a man. Really, the more weight a man is, the more they're becoming 
more like a woman, right, with the decrease in testosterone, and the increase of 
estrogen. But it's not just an issue of impotence or infertility or vigor. It's also an 
issue of mortality, and testosterone is associated with longevity. Mortality levels 
are 88% higher in men with low testosterone, so maintaining testosterone levels 
is just a critical aspect of longevity and living a nice long life.  
 
1:04:01   
Testosterone has effects on many different parts of the body; the skin, the male 
sex organs, the brain, very important for positive feelings and cognition, the 
muscle for maintaining muscle mass, bone marrow and even bone density are 
very important here. So when we do have a decrease in testosterone, a lot of 
parts of the body, a lot of functions, get highly compromised. One of the biggest 
concerns amongst men is erectile dysfunction, which, interestingly enough, used 
to be called impotence. And people didn't really like the phrase impotence. So 
what happened? Well, the drug companies invented the term erectile 
dysfunction to make it a lot less taboo and a lot more accessible by the general 
public. They introduced this into the media and took on by storm, and greatly 
increased sales of certain erectile dysfunction drugs. So a little bit of history there 
for you. But obviously erectile dysfunction is the inability to maintain an 
erection. The prevalence of ED for men under 59 is about 12%. For men, 60 to 69, 
it's 22%. And over 69, it's about 30%. Pretty substantial numbers there.  
 
1:05:39   
Now, one of the things to understand is that atherosclerosis is the cause of 
erectile dysfunction in 50% of men over the age of 50. This is really important 
because, if a male has erectile dysfunction and they're over the age of 50, this 
could be a sign that they actually have larger issues to deal with, including 
cardiovascular disease. So we have to appreciate that in order for a male to get an 
erection, they need blood flow in the arteries of the penis; they need blood flow. 
And when an artery in the heart gets blocked, we can have blockages all over the 
body and the penis is a really great measure for whether those arteries are 
blocked or not. So it's definitely something to consider and look into if that is 
present. About 90% of the causes for erectile dysfunction are either vascular 
insufficiency, so having to do with atherosclerosis, sclerotic plaques building up. 
Drug use, because certain drugs can make a male impotent. Alcohol and Tobacco 
can cause impotence. And endocrine disorder, so obviously, where the hormones 
are disrupted, where there's not enough testosterone. And then about 10% of 
men with erectile dysfunction, it's psychological. Remember, the biggest sex 
organ is our brain, right? It all happens up here.  
 
 



	

	
	

1:07:25   
Now one of the key things that need to take place for an erection to occur is the 
production of what's called nitric oxide. Nitric oxide is a gas; it's produced in our 
blood vessels and causes vasodilation. It opens up the blood vessel and allows 
blood flow to come through. And in fact, this is how Viagra was discovered. 
Viagra was originally used for cardiovascular disease, it causes vasodilation. 
And they saw that it decreased blood pressure but men were also reporting that 
it increased their ability to get an erection. So, of course, the drug companies 
knew how to capitalize on this aspect and started to market that for erectile 
dysfunction; it made way more money. But there's this natural substance in the 
body known as nitric oxide, and we can actually control how it's produced or if 
it's produced. One of the really great things at improving nitric oxide is green 
vegetables and vegetables with nitrates in them. Not the unnatural nitrates that 
they use in meat and stuff to keep it a red color, but the natural occurring, which 
actually increase nitric oxide in our blood vessels. And we also know that two 
amino acids, L-arginine and L-citrulline are actually the precursors to nitric 
oxide, and therefore can increase nitric oxide substantially. So that can also help 
with erectile dysfunction.  
 
1:09:12   
The other issues that men deal with is prostate enlargement. Men can experience 
what's called benign prostate hyperplasia, where the prostate enlarges, causes 
things like frequent urination, back pain with urination, poor sexual function. 
One of the ways we can monitor this or see this is by doing a blood test called 
PSA, which is prostate specific antigen. It's something that the prostate makes, 
and the bigger the prostate is, the more it's going to make, so that's how we can 
monitor it. So I'm going to present to you a bunch of studies which is shown to 
be helpful for men with prostate issues. This first one looks selenium and 
selenium can be used to help to decrease PSA. We've actually seen selenium 
multiple times throughout the course. And we also see Brazil nuts here, one of 
my favourite therapeutic foods to recommend to people because it is so packed 
with selenium. So another really great way to help with thyroid, which we talked 
about earlier, and also now prostate issues. Selenium is part of an antioxidant 
known as glutathione, which is a really powerful substance in the body and 
helps with detoxification and protecting ourselves.  
 
1:10:41   
Another really great herb for men is maca. Maca has been shown to reduce 
prostate size in rats. In humans, it's shown to increase sperm production, 
motility, so motility is how well can that sperm swim around, and semen volume 
as well. I've got the dosage there for you in case you want to use that with 
someone as well. We also know that maca is a wonderful adaptogen, so it kind of 
kills two birds with one stone; it helps with hormone balancing, and it also helps 
with adrenal health as well, which of course influences hormones.  
 
 
 



	

	
	

1:11:26   
Another herb known as Pygeum africanum, really helps the prostate. Pygeum 
africanum extract administration improved all the urinary parameters we 
investigated, prostatic echography relieved reduction of periurethral edema, 
okay, so that's just a fancy way of saying helped the prostate.  
 
1:11:53   
Another herb, which we've seen a few times, we've seen it on the hormone 
cascade and the steroidogenic pathway, nettles is a wonderful herb as well for 
the prostate. And it can help to decrease prostate size and it's also beneficial for 
benign prostate hyperplasia. You can do the dried herb in capsules or tablets or 
even in a shake, you can have the juice, there are many ways to actually consume 
nettle as well.  
 
1:12:31   
And then one of the top herbs prescribed for prostate issues is Saw Palmetto. 
This study showed that the evidence suggests that Serenoa repens, which is just 
the Latin term for Saw Palmetto, provides mild to moderate improvement in 
urinary symptoms and flow measures. Serenoa repens produced similar 
improvements in urinary symptoms and flow compared to Finasteride. So 
Finasteride is actually a drug that's prescribed as a 5-alpha-reductase inhibitor, 
and we know now a whole list of things that are 5-alpha-reductase inhibitors. So 
we can go with some of those 5-alpha-reductase inhibitors and saw palmetto, 
which is one of the strongest ones to help to reduce prostate size that might be 
due to higher amounts of dihydrotestosterone, DHT.  
 
1:13:36   
Then there's a really important mineral for prostate health I mentioned earlier, no 
zincy, no dinky, no thinky. Zinc is really critical for sexual health. Multiple 
studies have shown that zinc is great for infertility and low testosterone. In this 
study, they took 37 infertile men, gave them 60 milligrams of zinc for 45 to 50 
days. Testosterone and 22 of the patients significantly increased and sperm 
counts went from 8 to 20 million. So that's pretty profound impacts of just a 
simple mineral, zinc, which we've seen has been so important for so many 
different hormonal aspects in the body.  
 
1:14:20   
And then finally, and something that I stress often to men, is high intensity 
exercise and strength training. This can be really helpful and increasing 
testosterone and is one of the best ways at increasing testosterone. Interval 
training can be really useful, too, but making sure that the person is doing some 
really high intensity, pretty serious weightlifting or cardiovascular workout. That 
is going to increase testosterone. Thins link walks, cycling, doing yoga, doing 
some light classes are not really going to have a huge impact on testosterone, 
they really have to get their heart rate up for a good amount of time. And also, 
the more muscle mass that's being produced, the more testosterone that's going 
to be produced as well.  



	

	
	

 
1:15:21   
So we see that with, again, addressing male hormone imbalances, it's a 
multifactorial approach. Some aspects involve decreasing aromatase activity to 
make sure estrogen isn't being produced at higher rates, prevent the cortisol 
steal, which takes away from our hormones, improved body mass index and 
body composition and definitely increase in muscle mass to increase 
testosterone. That whole discussion we had with females and elimination of 
xenoestrogens definitely applies 100% to males as well. So we have to get all 
those plastics and chemicals and body creams and shaving creams and 
fragrances out of our life. We need to avoid toxins because we know how those 
can affect so many different pathways in the body. Make sure we're consuming a 
low glycemic index, a low glycemic load diet, which is really one of the 
foundations of this course. Exercise is critical. And then we can go to some 
supplements, if necessary, to really help the body get back into balance.  
 
1:16:35   
So throughout this course, we've taken quite a journey. We started by talking 
about what a hormone is, what it does, the lifespan of a hormone, we looked at 
some key aspects and key root causes, and restoring hormonal balance. And we 
ended by sort of getting into gender specific concerns. So in summary here, we 
want to remind ourselves that the endocrine system autocorrects when the root 
cause is addressed. A lot of success can be had by just going upstream, trying to 
figure out what that root cause is for that person, and addressing that, and then 
the hormones downstream take care of themselves. We saw how important it is 
to address blood sugar as a root cause in men and women and for all sorts of 
illnesses. Then we addressed adrenals, we addressed thyroid, and then sex 
hormones. And that's the order in which we consider these things. We don't 
necessarily address one at a time, we can consider all together when we're 
putting a protocol together. But that's how important each one of those things 
are. And we can't address sex hormones if we haven't stabilized blood sugar. We 
can't help the thyroid if we haven't decreased the stimulatory effects on the 
adrenals and improved blood sugar. We can't help the adrenals if we haven't 
addressed blood sugar, so we always have to look upstream and back. 
 
1:18:15   
When we're working with hormones, we want to give at least 2 to 3 months to 
begin to see changes. It takes time to make changes and to see these feedback 
loops reset in the body. So be patient, try a few things, see what sticks, give it 
some time, and then make adjustments if necessary. These are the four areas we 
always have to consider when putting protocols together, either for a client or for 
ourselves. Foundational is our diet and our lifestyle, then we can look at 
functional specific foods that have specific effects. And then we can go to 
supplements, if needed. Functional nutrition is all about taking the current 
evidence, a lot of what was presented in this course, taking the clients story, 
combining those two, and making a personalized program that suits that specific 
person.  



	

	
	

 
1:19:21   
Now I've given you quite a bit of information here. Go over it, review it, focus on 
the key root factors, and most importantly, apply it. None of this information is 
useful unless we apply it. As Dale Carnegie said, 'knowledge is not power until 
it's applied.' So I want to again, thank you so much for joining me throughout 
this course. It's been my pleasure to teach this through the virtual classroom. I 
hope that it was incredibly valuable for you. If you work with people, I hope it's 
incredibly valuable for your practice and for your family, and I wish you all the 
best. Thank you very much for joining me, and I hope to see you again soon in 
one of my courses or hopefully in person. 
 


