
	

	
	

Advanced Clinical Focus: Digestion and GI Health 
Transcript – Class 1 Part 2 
 
0:01   
Now starting to move into the mouth. First of all, there are no teeth in your 
stomach. So we have to chew and chew and chew very well. There was a 
practitioner by the name of Horace Fletcher; this is a picture of him here. He was 
a practitioner and said that for people who need to optimize digestion, optimize 
health, they have to chew their food really well; he called it "Fletcherizing". And 
what he suggested was that we chew our food, at least 100 times per bite, which 
is a lot of times. I think he suggested this based on some observations of our 
closest ancestors, chimpanzees, and basically what chimpanzees do all day is 
they just chew all day, they're chewing like 18 hours a day. Why? Because they 
eat a lot of plant matter. Their diet is very different than ours, so not the best 
thing. But he had a point that we were not chewing enough, and that chewing is 
really our only chance at breaking down our food mechanically. The rest of it is 
chemical. So, by chewing, we expose more surface area of that food to the 
enzymes and the chemicals that are going to act on that food.  
 
1:28   
Now in a book I read called Gulp, really interesting book, it's called Adventures 
Down the Alimentary Canal, I think is the subtitle. Looking from tip to tail. She 
mentioned that if we actually chewed our food 100 times per bite, we'd probably 
be eating for like an hour to two hours a meal. And by the time we're done eating 
a meal from all that chewing, it'd be on to the next meal. So it's not the most 
practical, but as a general rule, I say, you should drink your food and eat your 
liquids. What does that mean? When you eat your food, it should be basically 
like a peanut butter consistency, almost like a smoothie by the time you're 
consuming it, we don't want it in these big chunks. And that's really going to 
improve digestion. Again, something that so many people forget to do to their 
food; we're just so rushed and on the go all the time, we have to remember to 
chew the food. So what's happening when we chew? Well, one of the key things 
that happen is we release plant enzymes. So in a live food, like an apple, or a rare 
steak, anything that's that's raw, it has enzymes in there. It says released in plant 
enzymes, but it can even happen in animal products as well. But when we 
choose a plant, we break down the fibers, and we liberate those enzymes that are 
in the plant fiber cells to help with the digestive process and the breaking down 
of that foodstuff. One of the things that gets released in our saliva, or that exists 
in our saliva is called salivary amylase. And salivary amylase breaks down 
carbohydrates. So if we're eating something with carbs in it, like an apple, for 
example, that amylase starts to break down those carbohydrates. We also have a 
very small amount of salivary lipase; lipase breaks down fats. So we do have a 
little bit of fat absorption happening in the mouth, not a ton, a lot more is going 
to happen further down the line.  
 
3:54   
Another aspect of what's going on in the mouth, is we have this very complex 
colony of bacteria, which is why it's not good for kids to bite each other because 
they can really get bacteria deep within a wound if they bite pretty hard. But 



	

	
	

we've got all this bacteria in the mouth, and everyone has this different balance 
of bacteria. If we have a healthy microbiome, we have what's called nitrate-
reducing bacteria. So essentially, what these bacteria do is they take nitrates in 
our food, and they convert them into nitrates. This goes into our bloodstream, 
through direct absorption, which makes an increase in something called nitric 
oxide, and this is really good for opening the blood vessels. Let me just show you 
a couple studies here. This first study is showing the importance of oral flora and 
what they concluded here is that bacteria in the mouth convert nitrates into 
nitrites, then bioactive circulating nitric oxide. So this tends not to be confused 
with nitrous oxide, which is what you might get at the dentist to sedate you, so 
they could take the pain away. But this is nitric oxide. Also, these are naturally 
occurring nitrogenous compounds; this isn't the type of thing that they put in 
meats to preserve them. These are naturally occurring in things like green leafy 
vegetables. So if you have the right bacteria in your mouth, you can convert these 
nitrates into nitrites that then convert into nitric oxide. Nitric oxide is a gas that 
really helps to expand our blood vessels; it causes vasodilation. In fact, it's super 
powerful and important for the cardiovascular system. There's an amino acid 
arginine, which is a precursor to nitric oxide in the body as well, which is used a 
lot for people with heart conditions. But we can get this naturally from our food. 
It's also what the popular drug Viagra used for erectile dysfunction. That's how it 
works. It increases nitric oxide and it was originally used for heart conditions. 
And then they realized, oh, men are getting erections a lot easier. And of course, 
that's because in order to get an erection, you need increased blood flow, and 
that's what nitric oxide does. It opens up the blood vessels and increases blood 
flow. That's not just important for men, but that's important for all of us to really 
get nutrients to our cells. If I can increase brain perfusion, if I can increase 
oxygen, and nutrition to my brain, by increasing nitric oxide, I can think better. 
My brain can grow quicker, things like that. So very important.  
 
6:52   
Now one of the obsessions with our society is antiseptics. Antiseptic soaps, 
antiseptic gels, just like sterilizing everything. And in this study, they also 
mentioned that excessive use of antiseptic mouthwashes may attenuate the 
bioactivity of dietary nitrites. So essentially, what you're doing with 
mouthwashes, is it's an antiseptic; it's killing this very important microbiome in 
the oral cavity. It's almost like an antibiotic for your mouth. This is really 
important, again, because it has this activating effect of these nitrates. So we 
want to advise people, especially if they have a heart condition, to stay away 
from mouthwashes because they are wrecking the microbiome right at the top of 
the digestive tract. Here's another study that looks at oral micro flora and the 
mouthwash as well, just saying the same thing, as we discussed last time, but just 
another reference for you.  
 
8:14   
Now also, what's kind of cool is that kissing actually transfers about 80 million 
bacteria in about a 10 second kiss. So that's an interesting implication when 
starting to think about this interconnection of people, of intimate partners, or 
even non-intimate partners; people are just looking to have a good time where 
when you kiss another individual, you're not just sharing a moment, but you're 



	

	
	

also sharing your microbiome. So there's this exchange of the microbiome in the 
saliva. In addition, an article from the New York Times, which is in your 
resource, also talks about how the microbiome of different people in a family are 
affected and how things might get leveled out or be different. And what I'm 
talking about is when a family has a dog, it sort of levels out the microbiome in 
the whole family. You can take samples of the microbiome of each individual in a 
family without a dog, and they're quite different. But when you put a dog into 
the equation, it actually kind of levels it out. So there are a lot of things in our 
environment, which may or may not affect our microbiome, this ecology that 
lives in our gut. We'll talk more about that a bit later on in the course.  
 
9:43   
So we're now moving on to the esophagus. And you can see that it has these 
peaks and valleys, it kind of actually looks like the small intestine that way, but 
these peaks and valleys. There is obviously this layer of smooth muscle lining it, 
so that when we eat food and we swallow, it can sort of move it down the 
smooth muscle. We've got muscles that go around the esophagus, and we've got 
longitudinal muscles that kind of run along that way. So the combination of 
those two muscles really help with what's called peristalsis, down the esophagus. 
So what happens next is we swallow the food and it goes into our stomach. Now 
we've got a sphincter at the top of our stomach known as the lower esophageal 
sphincter and it's also known as the cardiac sphincter. We've got another 
sphincter at the bottom of the stomach known as the pyloric sphincter. So these 
two sphincters stay closed to keep the contents of the stomach in there pretty 
tight. So we swallow the food, the stomach starts to expand; as a result we 
release hydrochloric acid, which is released from the parietal cell. The acidity is a 
very important aspect of digestion, which we will dive into a lot deeper. There's 
a release of something called intrinsic factor, which is critical for vitamin B12 
absorption. Interestingly, this is also secreted by the parietal cell, and there are 
very important implications from this because if this parietal cell is tired, or 
tapped out, so to speak, it not only decreases hydrochloric acid production, but it 
also decreases intrinsic factor production. Also, there are certain drugs like 
proton pump inhibitors, which block the activity or the pump on the parietal cell. 
They're not just blocking the production of hydrochloric acid; they're also 
blocking the release of intrinsic factor, so that becomes pretty significant. Then 
we also have these other cells in the stomach known as chief cells, and chief cells 
secrete pepsinogen. Pepsinogen is known as a zymogen. Zymogens are enzymes 
that are not activated yet, so pepsinogen has to be activated to pepsin. It does 
that when hydrochloric acid is present. So again, if we don't make enough 
stomach acid, we can't activate these really critical enzymes known as 
pepsinogen, to pepsin made by a different cell, which is probably really 
important, because if it was all made in the same cell, the hydrochloric acid 
would prematurely convert the pepsinogen into pepsin.  
 
12:53   
Then we have another process happening at this point in time, known as pre-
digestion. So why is it called pre-digestion? Because we have this opportunity to 
actually break down a lot of our foodstuff before the big heavy chemical work 
from all the enzymes takes place. So this stomach is filled, we've eaten the meal, 



	

	
	

we've chewed it really well and the pH starts to decrease. So the pH of the 
stomach and resting is about a 5 to 7, pH, now it starts to get more and more 
acidic to about a 1 to 3. Okay? And this is pretty significant as well, as we'll see in 
a moment. So here we have our stomach. Here we've got the mucosa, which have 
these really deep kind of crevices, we have these gastric glands, which are at the 
bottom of these crevices, and then we have the different cells kind of cozying up 
to each other. We've got the chief cells, and we've got the parietal cells. The 
parietal cells, make the hydrochloric acid and intrinsic factor the chief cells make 
the pepsinogen, and of course, we've also got mucus-producing cells as well.  
 
14:18   
Now pre-digestion, as I mentioned, is a very important part. And why is it so 
important? Because we can actually digest a pretty large proportion of our foods 
before the heavy hitters come in. We can absorb about 60% of carbohydrates, 
30% of protein and 10% of fat. Now, why are carbohydrates so high on that 
digestion realm? Probably because we have the help of the amylase and the 
saliva. Protein, because we start to get some of the action of the pepsinogen 
moving into pepsin and then digesting that, and a little bit of fat due to the 
salivary lipase. So we have this opportunity to do quite a bit of digestion before 
we get the heavy hitters coming from the pancreas, for example. Now, of course, 
a lot of this pre-digestion isn't going to happen if we cut out the cephalic phase 
and we're rushed when we eat, if we don't really chew that much, and if we don't 
get into that rest and digest mode, to really work on breaking down this meal 
properly.  
 
15:32   
So let's look at what happens when we make a sufficient amount of hydrochloric 
acid, which of course is the optimal thing that should be happening. Now as you 
can see here in the bottom right, you've got a picture of that parietal cell. And on 
the surface that is connected to the stomach lumen; lumen is just another word 
for space, the side that's connected to the stomach lumen, has what's called a 
proton pump. The proton pump, pumps protons, it pumps hydrogen and 
chloride ions into the stomach lumen, and then those get together and make 
hydrochloric acid. So when there is sufficient stomach acid, enzymes are 
deactivated. Now enzymes have a very specific shape. So, say my hands are an 
enzyme, it has a very specific shape and will digest in a very specific Ph. If the 
pH changes, it'll kind of change the shape of that enzyme, and it will deactivate it 
because, enzymes are like a key that you have to put into a lock. If you disrupt or 
destroyed that key, that key is not really going to work for the lock, so very 
similar for enzymes. As the pH of the stomach starts to decrease to about a 1 to 3, 
enzymes get deactivated for the time being, so certain enzymes are going to stop 
digesting the food.  
 
17:02   
We also have a softening of the tissues. So I did mention earlier in the course that 
hydrochloric acid doesn't actually digest anything; it doesn't break something 
down into smaller and smaller units. But what it does do is it softens tissues. So 
it's very, very, very, very acidic. In fact, if I took hydrochloric acid, and I put it on 
my skin on the outside of my body, it would burn a hole right through my skin. 



	

	
	

Of course, we have certain stomach protective mechanisms, which we'll get to, so 
we don't burn holes right through our stomach. But it's very acidic, so it helps to 
soften and loosen up the tissues to allow the enzymes to go work on them.  
 
17:48   
Another really critical thing that's happening here, when we have sufficient 
stomach acid production, is micro organisms are sterilized. Very, very important, 
for many reasons. Again, we have this microbiome from tip to tail, this balance of 
the good guys and the bad guys. When the bad guys are in balance, they're 
actually not that bad, they all work together. A lot of people don't realize they're 
getting a lot of bacteria in other ways. They're touching surfaces, they're shaking 
people's hands, they're touching doorknobs, and then maybe they go and eat, 
maybe they put their hands on their mouth, many different ways these 
microorganisms enter the body. If we have enough stomach acid, the stomach 
acid can sterilize these organisms and kill them, which is a really, really great 
thing and actually one of our first lines of defense for our immune system. If we 
don't make sufficient stomach acid, these organisms can enter the body and 
cause some other problems. So there are some theories when people get food 
poisoning, for example. it's sometimes due to the fact that they don't make 
enough stomach acid. You know, every once in a while when there is an 
outbreak of some type of food poisoning, a whole bunch of food gets recalled. 
Now that whole bunch of food might have been contaminated, but not everyone 
that eats it gets sick. It's usually the ones that are at highest risk, which are the 
very young and the very old, which might not be making enough stomach acid 
to kill all those organisms. So micro organisms are sterilized and this actually 
becomes a very important aspect when dealing with things like dysbiosis, small 
intestinal bacterial overgrowth, also known as SIBO, because you're never going 
to clear those up of you don't get stomach acid working properly.  
 
19:54   
Then the food in the stomach will be there for about 30 minutes to about 2 hours 
roughly depending on what you're eating. So if I go and I eat an apple, it doesn't 
take much digestion, it's mostly water, I chew it really well, it's probably out of 
my stomach in about 20 to 30 minutes and then moving on to the small intestine. 
If I have a big meal with a salad, and maybe some sweet potatoes and maybe 
some, a piece of chicken, something a little bit more complex, something with 
maybe more fat, then it could take, you know, up to 2 hours to really move on 
from the stomach into the small intestine.  
 
20:40   
Now, the stomach does make this really acidic hydrochloric acid, as I just 
previously mentioned and because of that, we need some sort of stomach 
protection, right? It's like this very corrosive environment in there, but it's totally 
fine if it has a protective layer around it so that it doesn't hurt other parts of the 
body. So what is the triad of stomach protection? Firstly, it's the mucus. So we've 
got these cells in our stomach that make a nice amount of mucus, this pretty 
thick, mucous membrane layer, that basically protects the tissue from the acidic 
environment, okay, so the mucus becomes very important. Now, within that 
mucous, bicarbonate is produced, so it's very, very alkaline to neutralize that 



	

	
	

acid at the site. Not in the stomach lumen, where all the food is being digested, 
but if stuff kind of touches the stomach, it neutralizes it so that it doesn't hurt the 
stomach.  
 
21:48   
And then finally, blood flow. Blood is the river of the body, it's the roadway of 
the body that brings nutrients to our cells and takes toxins away. No cell is really 
going to live that, well, if it doesn't have a blood supply. Don't believe me? Tie an 
elastic band around your hand for a while and see how long your hand lasts; it's 
not going to work that well. So blood is very important to service, the stomach to 
bring blood flow to the stomach, and to really bring those nutrients to the 
stomach cells. So for example, if someone has atherosclerosis, hardening of the 
arteries, clogging up of all their blood vessels, they might have a little bit of 
trouble getting the blood there. And different things that increase blood flow can 
actually help bring nutrients to the stomach and help with the healing of the 
stomach, like herbs that might increase blood flow, like exercise that might 
increase blood flow, like certain manual therapies like acupuncture that might 
increase blood flow. So we've got this wonderful triad, mucus, bicarbonate, and 
blood that are really important for bringing and protecting the stomach. 
 
23:09   
So now we're in the stomach, the pH decreases to about a 1.5 to a 3, it's very, very 
acidic. Minerals get ionized. We'll look at that in a bit more detail in a moment. 
The pyloric sphincter starts to relax. So as I mentioned, we've got a sphincter at 
the top called the cardiac sphincter also known as the esophageal sphincter, and 
we've got the pyloric sphincter at the bottom. And they the esophageal sphincter 
opens as we're eating to allow food to drop into the stomach. The pyloric 
sphincter stays closed, until the acidity of the stomach is really, really high; until 
the pH is really, really low. So if the food stays in there long enough, the stomach 
acid really gets to act on that food, breaks it down and makes this kind of liquid 
called chyme. And then the chyme gets released into the duodenum, the first 
part of the small intestine; about one and a half teaspoons every minute. So that 
pyloric sphincter will open about every minute to allow a little bit of chyme, 
which is basically like this digested liquid into the duodenum to be further 
digested. The pyloric sphincter won't really want to open or get the message it's 
looking for, if the stomach is not acidic enough. So what do I mean by minerals 
being ionized? Well, minerals like to kind of stay together. They have a charge 
right? So potassium has a charge. Chloride has a charge and as such, in foods 
they typically happen together. So, in this stock of celery, for example, we've got 
potassium chloride. And potassium has like a slight positive charge. And 
chloride has a slight negative charge. In order to absorb these, they have to be 
broken apart, which is called ionization. So, these potassium and chloride gets 
broken apart, they're now in their specific ions. But what facilitates that, again, 
stomach acid facilitates that. If I don't have enough stomach acid, I can't liberate 
and bring that potassium and that chloride apart, and thus, I won't be able to 
really digest those minerals properly and get them in for absorption. And then 
after they're ionized, we have what's called chelation, where those ions will 
actually grab on to an amino acid, and that helps to facilitate its absorption into 
the bloodstream.  



	

	
	

 
26:04   
So the pH decreases to about 1.5 to 3, and now, the stomach sends some 
messages to the liver, to the gallbladder, to the pancreas, and the gallbladder will 
squirt bile into the duodenum. So as you can see here, the gallbladder sits under 
the liver, it doesn't have any metabolic activity, it's more of like a holding vehicle 
for the bile, which the liver concentrates and then puts into the gallbladder. And 
one of the things in there are bile salts, which help to emulsify fat. So when we 
eat a fatty meal, that gallbladder squeezes like a little balloon and releases the 
bile into the duodenum. The pancreas secretes enzymes and bicarbonate. So the 
pancreas will also release some really valuable chemicals. It releases a whole 
variety of enzymes to digest the food, remember to break them down, and 
bicarbonate. Why bicarbonate? Well, the chyme that just came from the stomach 
in a pH of about 1.5 to 3 is very, very acidic. And the duodenum doesn't have the 
protection that the stomach has, so it needs some way to neutralize that and 
that's what the bicarbonate is for. The bicarbonate and the bile, neutralize the 
chyme to, one, make sure that that substance does not damage the intestinal wall, 
and two, to make sure that the enzymes that are getting released, are available to 
work in the optimal pH range because the amylase is protease and lipases like to 
work in a very specific pH, which is a lot higher than the stomach.  
 
28:04   
Let's look at the gallbladder in a bit more detail. The gallbladder makes this 
wonderful substance called bile. What's actually in bile? Let's look at that. Firstly, 
bile salts. So what bile salts do is they emulsify fat, almost like, you get a dish 
that you may have used for meal and it's got a lot of fat on it. What do you do? 
You take soap? And what is the soap do? It breaks up the fat into very, very 
small, maybe even microscopic particles so that it washes away and comes off 
the dish. Right? That's what bile does as well; it's almost like a detergent that 
helps to break down the fatty molecules, the fat globules that we've consumed in 
our meal into smaller and smaller units. And that allows way more surface area 
for enzymes like lipase, for example, to go and break down those fats even 
further to allow for absorption.  
 
29:08   
We also have pigments in the bile called bilirubin. And this is what actually gives 
the stool a nice brown color. When people get a blocked bile duct or are not 
making enough bile, their stool is almost gray. It's like it doesn't have much 
colour to it. So that's actually one of the questions I asked my clients when I'm 
doing an intake. Also what we find is if someone does have a blocked bile duct, 
they can get jaundice very quickly. And jaundice, basically the cardinal symptom 
is that people's skin gets very yellow and the whites of their eyes can turn 
yellow, and that's telling us that the bilirubin has actually leaked into the 
bloodstream and the liver is not clearing up properly. But the bile is one of the 
ways to get rid of the bilirubin, a byproduct of blood production, so that's one of 
the ways.  
 
 
 



	

	
	

30:07   
We also have cholesterol in the bile that's released. So cholesterol gets produced 
by the body, and then a portion of it we want to release in the stool. If we don't, 
and one of the things that helps us to kind of soak up that cholesterol is soluble 
fiber. So typically, people who eat the standard American diet, which is very low 
in all fiber, can end up with really, really high cholesterol, because they're 
releasing it in the bile. It's going into the small intestine, and then they're 
reabsorbing that right back up into the bloodstream. And then just create 
continues that cycle over and over and over again. So actually, one of the first 
classes of drugs used to lower cholesterol, were called bile acid, sequestrants. 
And what does that mean? That basically means that these drugs bind up bile to 
facilitate its release in the stool rather than its absorption back into the 
bloodstream. Really, what that drug is doing is just giving the body what it 
would have got from consuming soluble fiber. So I got off on a bit of a tangent, 
but we've got cholesterol in the bile as well.  
 
31:27   
We also have phospholipids. So phospholipids are these wonderful, sort of fatty 
substances with a phosphate group, which can also help to emulsify fats as well. 
One of them is called lecithin, which is very high in phospholipids, which helps 
to emulsify fat and actually helps to thin out the bile. If someone has sludgy bile 
or gallstones, lecithin can be very helpful. And this liquid is kind of like this 
thick, greenish liquid again, that sort of gives the stool this brown color. It's 
formed by the hepatocytes. So as I mentioned before, the gallbladder doesn't 
really have any metabolic activity. It's the liver that makes the bile, again and the 
hepatocytes, concentrates it, and puts it into the gallbladder. It's very important 
for emulsifying the fats, and it's also stimulated by fat. So when I eat a meal that's 
really high in fat, I'm going to release a large amount of bile. And what happens 
is that individuals, who've had their gallbladder taken out, find that when they 
eat a fatty meal, they might get diarrhea for a while because they have a lot of 
trouble emulsifying those fats and fat can actually stimulate peristalsis. Meals 
just go right through them. So when someone does get their gallbladder taken 
out, they don't stop making bile and all the things I just talked about. But instead 
of it being stored in that gallbladder and released all at once, when they eat the 
meal, it kind of comes in, like little drips. So it's like this gradual release rather 
than this large release of all of the bile.  
 
33:24   
Now what do we have being released by the pancreas? As I mentioned, 
bicarbonate, which is really important to take that chyme released in the stomach 
and neutralize it so that chyme doesn't damage the duodenum. So we've got the 
bicarbonate. We also have amylases, which digest carbohydrates, lipases, which 
digest fats, and proteases, which digest proteins. Now, whenever you see 
something that ends in 'ase', you know it's an enzyme, that's just how they 
identify themselves. And what do enzymes do? Enzymes are like the workers of 
the body, they've got the little hammer, and they break things down. And in 
some cases, they actually build things up as well. But in the case of digestion, 
they're there to break things down. So say we have a carbohydrate, we've got 
these long chains of carbohydrates. Well, we have to break those down into 



	

	
	

smaller and smaller units. That's what our enzymes do. So we've got carb, fat, 
and protein digesting enzymes being released right into the small intestine from 
the pancreas.  
 
34:37   
Now we're in the small intestine. Now the small intestine is about 15 to 20 feet 
long. The small intestine is the longest part of our digestive tract. It's called the 
small intestine, not because of the length, but because of the width. Large 
Intestine called the large intestine, not because of the length, but because of the 
width. So just make sure you know that distinction. So about 15 to 20 feet long. 
This is where most absorption happens. Once we're in the small intestine, it's 
about a three to six hour journey. And also these times will help you to 
determine what might be causing what when you're working with people. So 
again, in the mouth, I don't know, we chew for about 30 seconds or so. Stomach, 
stuff lasts there for about 30 minutes to two hours. And now we're in the small 
intestine in about a three to six hour journey. So this is where almost all 
absorption happens. We've got the microvilli, which are important for 
absorption. We'll look at that in a bit more detail in a moment. But this is where 
most of our food is moving into the bloodstream. Remember that big tennis court 
we talked about? This is where most of the absorption is happening.  
 
36:07   
Also, in the small intestine, we have what's called the gut associated lymphatic 
tissue, sometimes called the mucosa-associated lymphatic tissue, the GALT, the 
MALT. And what that is, is it's this complex network of lymphatic tissue, mostly 
in the ileum, which is really part of the immune system. So this is another really 
important distinction here. And I'm probably going to highlight a number of 
these things as we go along throughout the course, really to have you hone in on 
them. So, the gut associated lymphatic tissue, part of this are the Peyer’s patches. 
Peyer's patches are this lymphatic tissue. We actually find that 70% of the 
immune system lives in the gut, lives in the small intestine. That is a pretty 
significant thing. 70% of the immune system is in the gut. So what types of 
implications does that mean for the food we eat, for our microbiome, and our 
immune system? The microbiome that does live in the gut, those bacteria and 
fungus and whatever, are constantly communicating with the immune system 
there, with the lymphatic tissue, almost like, you know, I talked about the castle 
in the middle with the walled city. Well, these guards around the wall, have to 
communicate with the king or the queen, and the high court to really figure out 
who his friend and foe; who should who they should let in and who they should 
keep out. So there's this constant communication, and that's exactly what's 
happening in our gut as well with the gut associated lymphatic tissue.  
 
38:05   
So in the small intestine, we have the release of pancreatic enzymes. That's going 
to start the digestive process of breaking down our foodstuff. Remember, 
amylase, lipase, and protease is to digest protein, carbs and fats. But then, to even 
further the digestion, we've got what are called brush border enzymes. So we're 
going to look at this in a bit more detail in terms of the anatomy, but we've got 
these villi in the small intestine, and then we have microvilli on them, which help 



	

	
	

with the absorption of the food. But they actually have somewhat of a function. 
They will secrete enzymes to finish the job. So for example, one of the enzymes 
created by the brush border is lactase. What does lactase digest? Lactase digests, 
lactose, the milk sugar. What is lactose made up of? Glucose and galactose, two 
monosaccharides, which make a disaccharide, lactose. So at the fundamental 
unit, it needs to be still broken down into two sugars. And lactase does that. So 
what we actually find is, with people with celiac disease, for example, where 
they have what's called villous atrophy, a damaging of the gut lining, we see that 
they can actually get something called secondary lactose intolerance. What does 
that mean? It means that they were once able to digest dairy products, but now 
they can't because those cells have been damaged. Primary lactose intolerance is 
just about 70% of the world's population after they're weaned, they can no longer 
digest lactose. That's just something that happens; we stopped making the 
enzyme. So we have these very important enzymes to produce called the brush 
border enzymes. And when the brush border is damaged, it greatly inhibits the 
breakdown in the absorption of those nutrients.  
 
40:15   
Then in the ileum, the third part of the small intestine, we actually see a 
resorption of some of the bile. Now, doing this is actually pretty efficient, we 
want this to happen. We want part of the bile to be reabsorbed, but we don't 
want it all to be reabsorbed. And when there's a lack of fiber in the diet, about 94 
to 99% of the bile can get reabsorbed back into the bloodstream. Some of that's 
good because we want to help to recycle some of the resources. But some of that 
is not so good. So we need to have some good fiber and we'll talk about fiber in a 
bit more detail later on. So now we're in the small intestine. And we know that 
this is where absorption happens. Now looking at the anatomy of the small 
intestine, you can see that it's kind of a long tube here in the picture. If we roll it 
out, we can see that there are these ups and downs in the small intestine, these 
peaks and valleys. Then, on the right hand side of the slide, you can see that 
there are what are called villi, which are like the finger like projections on these 
ups and downs. Then if we look one step further, we have what are called 
microvilli, and these are the single cells, which are responsible for nutrient 
absorption. So at the fundamental level of the gut, we've got a single cell 
separating us from the inside of the tube of the lumen of the small intestine, from 
the bloodstream, the bloodstream is right on the other side, and the lymphatic 
system. So a single cell, the microbiota, and this will become very important a 
little bit later on, when we talk about leaky gut, and gut healing and things like 
that.  
 
42:10   
So cell food will typically be absorbed through the microvilli to get into the 
bloodstream. So what's actually absorbed right into the bloodstream? We've got 
minerals being absorbed right into the bloodstream through the small intestinal 
cells. We've got water-soluble vitamins, so vitamin C, and the B vitamins being 
absorbed right into the bloodstream. We've got amino acids being absorbed into 
the bloodstream. Amino acids, when put together in long chains are called 
proteins, right? And proteins get broken down into their fundamental units, 
almost like a beaded necklace. A beaded necklace is like a protein and the beads 



	

	
	

are the amino acids that get broken down by the enzymes, and then those 
specific amino acids get absorbed right into the bloodstream. We also have short 
chain fatty acids being absorbed right into the bloodstream, and actually, some 
medium chain fatty acids. When we get above 12 carbons long for fatty acids, 
then they need to use another means to get into our body, whereas below that, 
they can go right into the bloodstream. So that's the other side of the coin. Some 
stuff is just too big to get into the bloodstream, so what our body has learned 
how to do is to package these up and put them into the lymphatic system. So 
medium chain fatty acids, which are longer fats, and long chain fatty acids, and 
fat-soluble vitamins are packaged in what are called chylomicrons. And 
chylomicrons are these little packages that can then take these nutrients, put 
them into the lymphatic system, you can see the yellow part in this diagram is 
the lymph, and eventually through the lymphatic system, they make it to the 
liver. But instead of going directly into the bloodstream, they take a little bit of a 
longer route.  
 
44:35   
So now we're in the colon. And the colon, also known as the large intestine is 
about three to five feet long. So not as long as the small intestine, but a lot 
thicker. It's about two and a half inches thick. Now on the large intestine, there 
are no microvilli. This is where very minimal absorption happens, so we're not so 
worried about absorbing our food in the large intestine, it's more like the last 
holding place for our food stuff. There is a very high concentration of what are 
called the goblet cells in the large intestine, and goblet cells are the cells that 
make mucus. So you can imagine if the food stuffs final resting place is in the 
large intestine, essentially, what's happening is we're moving the food stuff along 
in a process called peristalsis, and we are pulling out from that the liquid and 
making it more into a solid stool for a bowel movement. So you can imagine that 
through that process, there's a lot of wear and tear on the large intestine. You 
know, it takes a lot of rubbing and moving of foodstuff. So it needs something to 
protect it. And they need something to lubricate the movement of all that stuff 
along the digestive tract. And that's what the goblet cells do; the goblet cells will 
make mucus to allow that to happen.  
 
46:18   
So what we find is that an healthy individual, they make mucus, the food stuff 
moves along, it goes from more of a liquid in the ascending colon and the 
transverse colon, and then about halfway across the transverse it starts turning 
more into a solid, and then by the time it's in the sigmoid, it's a solid stool. So in a 
healthy individual, they make some mucus to allow that to happen. Someone 
who might be experiencing some inflammation in the colon, or damage to the 
colon, the body might try to make more mucus to try to heal that up or lubricate 
the stuff moving through a little bit better. And then we see that as mucus in the 
stool for those individuals; they say they go to the bathroom, they look in the 
toilet, and there's quite a bit of mucus, or sometimes these individuals don't even 
have a bowel movement, they just poop out mucus. So that's a red flag right 
there.  
 
 



	

	
	

47:15   
Now, what's actually in the fecal matter? We've got bacteria; a huge amount of 
bacteria actually makes up most of the stool. And, of course, probably not the 
best bacteria, you know, they're in places where there's poor sanitation, where 
people are drinking water where someone might have pooped. There are very 
high rates of infection and sickness. So that's because again, there's so much 
bacteria in the stool. Again, this is why we want to wash our hands after having 
a bowel movement, why we teach kids to wash their hands a lot after going to 
the bathroom. We also see a lot of fiber in the stool, it makes up a big portion of 
it, it gives the stool bulk. If the individual isn't consuming as much fiber or whole 
foods, the stool isn't going to have as much bulk. We also see a bunch of 
intestinal secretion. So as I talked about just a moment ago, the goblet cells make 
a lot of mucus but we also make mucus all the way down; we have saliva, we 
have mucus in our esophagus, mucus in our stomach, which we talked about, 
mucus all the way along the small intestine, and then all the way out. So that 
ends up in the stool as well. And we also have cellular debris. So you might be 
surprised to learn, but our digestive tract replaces itself every three to five days. 
It's a very quick replicating tissue. And it does that for a number of reasons. One, 
it takes a lot of wear and tear. Another reason it does that though, or the theory, 
is that it prevents the implantation of pathogenic organisms from really setting 
up shop and staying in our gut. With the sloughing off of this gut, it constantly 
keeps things moving along. So there's quite a bit of cellular debris that ends up in 
the stool as well, just from our regular digestive tract regenerating and bringing 
in new cells and sloughing off the old ones. And then we also have bile salts. So 
bile salts, as I talked about, that were released in the bile end up in the stool as 
well.  
 
49:41   
Now continuing in the colon, some functions here are the colon has a wonderful 
colony of bacteria. It's probably the densest colony of bacteria in our body. When 
they are in balance, we have the production of vitamin K, and vitamin B by these 
bacteria, a number of B vitamins. We actually find that in newborns; newborns 
are basically born with a sterile digestive tract, and I've spoken about this in 
another course in my supplements and nutrition course, where we talked about 
vitamin K, in a newborn, the typical practice is right when they're born, we inject 
them with a vitamin K supplement. And that's because about one in 10,000, 
babies can actually have a condition where they bleed out on the inside; they 
have hemorrhaging. So the vitamin K helps with the clotting factors. That's 
because the gut microbiome has not been established yet in those infants. Now as 
they age and start to develop that, they'll start to make enough vitamin K to 
prevent that terrible situation from happening. But you know, vitamin K is not 
just important for blood clotting, it's also important for bone health, and it's 
important for the health of the arteries in the cardiovascular system. So we want 
to have a good microbiome to make vitamin K for us. We also sometimes 
consume a form of vitamin K known as K1. And if we have good bacteria, we 
can convert that into the more active Form K2. So the bacteria are very critical for 
actually making some nutrients for us; they work for us. They're employees for 
us, and they get room and board but they have to do their job. 
 



	

	
	

51:39   
If we have bad bacteria in the gut, we can metabolize certain products and make 
these end products that can actually become toxic to us. They have names like 
skatoles, indoles, perfringens, and these can get absorbed and go systemic, which 
creates an extra load for the liver. They can also become toxic in our 
environment. So very important that we have this good balance in the gut, to 
make sure that we're not actually converting some of the good food we eat into 
bad byproducts, which can definitely happen if we have an imbalance of that 
microbiome. When we have enough fiber and water, a lot of these wastes get 
eliminated because fiber, especially the soluble fiber, is there to kind of soak up 
the toxins, and to bulk up the stool, the insoluble fiber helps to give the stool 
bulk, and both of them together with water helps to facilitate the elimination of 
the stuff we don't want. What's the stuff we don't want? Food particles that we 
don't digest or don't want to digest, metabolic waste, as we've spoken about, like 
the bile, for example, or even toxins that the liver is dumping into the bile, 
because that's one of the ways we get rid of toxins as well. The liver, through 
phase one and phase two liver detoxification, deactivates toxins, puts them into 
the bile, and then we have to eliminate it. But we need to do that with enough 
fiber, and of course, water works with fiber. If you just have a mouthful of fiber, 
you're not going to be a happy camper. It helps with the elimination of bacteria, 
and very important in the large intestine is we have water absorption. 
 
53:37   
 So as I mentioned, from the small intestine, the food stuff goes into the cecum, 
which is the first part of the large intestine, it goes up, it's pretty much a liquid, it 
goes up the ascending colon across the transverse colon and then as it starts to 
reach about halfway, it'll start to turn more into a solid. And then as it goes out, 
down the descending colon and out, it' pretty much a solid. So that process of 
peristalsis throughout the digestive tract is a process of scavenging water. We 
absorb a lot of water that way. If any of you who have ever done colonic 
hydrotherapy or an enema, you know that you end up peeing a lot because 
you're absorbing a lot of that water through the large intestine. Also, individuals 
who get diarrhea who get parasitic infections or bacterial infections, which cause 
diarrhea, the risk with that is that person experiences dehydration, and a lot of 
people die from diarrhea because of dehydration. Not necessarily from the bug, 
but the bug causes so much loss through diarrhea, that they get dehydrated and 
they can die. That's because that colon is so important at water scavenging.  
 
55:06   
Now I love this diagram. It's in the book Digestive Wellness by Elizabeth Lipski. 
And it's a fantastic tool to help us to understand different parts of the digestive 
tract and what is absorbed where. So this diagram has basically taken the 
digestive tract and rolled it out and put it in one long line from tip to tail. At the 
top, we have the mouth and the esophagus. And of course, we have the salivary 
amylase being secreted there. So on the left of the diagram, we have the location. 
Then on the next column, we have what enters, what juices are entering. And 
then at the right, we have what exits to the blood, so essentially, what is being 
absorbed. In the stomach, we have gastric juices and pepsin and hydrochloric 
acid being produced. And as I mentioned, alcohol can be absorbed right into the 



	

	
	

stomach. And then a very interesting story starts to emerge when we're talking 
about the small intestine, the duodenum, and the jejunum. To illustrate the 
importance of this story, I want to show you something.  
 
56:26   
Now, I never leave home without my wallet and my keys and my phone. But the 
other thing I never leave home without is my intestine. And I'm not just talking 
about the intestine in my body; I'm talking about this intestine. This right here, 
just as a demo, is an example of a small intestine. Oh, it's getting so long. I have 
to put a little around my neck. And right here, this would be the part that that 
connects with the cecum. And here's what I want to show you when we're 
talking about nutrient absorption. This thing is 20 feet long about so you know, 
it's one thing to talk about, it's another thing to see it. Our food moves through 
this in about three to six hours. We've got three parts to the small intestine. As 
you can see here in the diagram, we've got the duodenum, the jejunum, and the 
ileum. Three distinctive parts. But what most people don't realize is that the 
duodenum is pretty short. It's about a foot long. That's the duodenum. Now look 
at the diagram and see how many nutrients are absorbed in the duodenum. 
We've got a whole bunch of B vitamins, we've got fat, we've got fat-soluble 
vitamins, and we've got a bunch of minerals being absorbed there too. What are 
the implications of this? If someone has extremely quick transit time, they have 
diarrhea all the time, they're losing a tremendous opportunity to actually absorb 
all those nutrients. So we have to take into account possible nutrient deficiencies.  
 
58:23   
Then the jejunum is a lot longer, right? And the longest part is, I got to collect it 
here now...my rope, my intestine, is the ileum, right? That's where the longest 
part is, but interestingly enough, the least is absorbed there. We've got 
cholesterol, B12 and bile salts being absorbed there. Now, why this diagram is 
also very important is there are certain implications involved, depending on 
which nutrients are absorbed where, and what might be happening and why 
deficiencies might be occurring. Now, most people with Crohn's disease have 
ulcerations along the small intestine, and specifically in the ileum of the small 
intestine. So if there are ulcerations in that part of the gut, what kind of 
implications are there going to be for nutrient absorption? And then if we look 
specifically at the ileum, we can see that B12 is absorbed there. So then that's 
something we really want to seriously consider as a nutrient to supplement with 
and to make sure that they have good foods with B12 for an individual with 
ulcerations there. Other things we want to consider are if there are ulcerations in 
other parts of the small intestine when they're examined. Do they have ulcers in 
the duodenum? Sometimes people get duodenal ulcers. That can also be an 
important implication as well. So we can gather a lot just from this diagram 
alone.  
 
1:00:06   
You can also see that in the large intestine, it's very important for the absorption 
of water, potassium, sodium chloride, vitamin K, and even a lot of short chain 
fatty acids. So short chain fatty acids, which are made by bacteria are very 
nourishing and important for the cells of the small intestine. Now, let's just talk a 



	

	
	

little bit about transit time here, as we wrap up the whole digestive process. The 
ideal transit time, so that's the amount of time it takes from the time you eat a 
food to the time you poop it out, is about 18 to 24 hours. And, of course, I have a 
picture here of beets, because anyone can really figure out their transit time by 
doing the beet test. You eat a bunch of beets and then you see when those beets 
come out the other end, and you can see because the stool gets really red. I know 
some people, upon trying it for the first time; they think they're having internal 
bleeding or something. It's not internal bleeding; it's just the beet. So we can do 
the beet test with our clients. It's always something good to try yourself just to 
see what your transit time is. And ideal is 18 to 24 hours. So when I eat my 
breakfast, lunch and dinner, then the next day when I eat my breakfast, I poop 
out the breakfast from the previous day. So in with one meal out with another.  
 
1:01:38   
The average, though, in North America, westernized countries, is about 72 hours. 
There's a doctor by the name of Dennis Burkett who did a lot of work with 
Africans, and he was a British surgeon. What he discovered was that these 
Africans would consume huge amounts of fiber, 100 grams of fiber per day. They 
had beautiful transit times, and they had pretty much no degenerative diseases. 
Their transit times were 18 to 24 hours. What he found was that in North 
America, most people consume like 25 to 35 grams of fiber, and their transit 
times were around 72 hours long. That's not really taking out the garbage that 
often, right? In a typical neighborhood, garbage is collected once a week, in 
apartment buildings, you can go and just throw it down the chute anytime. But if 
we let garbage just sit there, and if the garbage collection is once a week, and we 
forget a week, what starts to happen? The garbage starts to smell. And then if we 
wait another week, the garbage really starts to permeate the whole living space. 
And then if we wait even longer, maybe maggots form and it gets worse and 
worse and worse. So that's essentially what happens in the gut. If we don't take 
out the garbage, we have lots of not so good things happening, we have a lot of 
more of those byproducts being produced like indoles, skatoles, and perfringens, 
and some of these have actually been linked to schizophrenia, some of them have 
been linked to mental disorders because they can go systemic, and we have a 
much higher load on the liver. And basically, our body has to pick up the slack 
for having this garbage within us for a long period of time. When I work with 
someone that we're doing a detoxification protocol with, if I'm starting to liberate 
toxins from the body, from the cells, from the tissues, we're starting to move 
things through and they're constipated, we're not doing any detoxification until 
they can get their transit time sorted out and until they can heal their 
constipation and become more regular. Because if they're holding on to stuff, 
whatever they release from their cells, and from their body, they're just going to 
reabsorb back into the body. So we have to make sure we have really good 
transit time, and we want to make sure we're moving everything through in a 
timely manner. Now, of course, we could go the other side, and if someone has 
diarrhea all the time, transit time is too fast. And that's another set of problems.  
 
1:04:28   
So we've gone through the whole digestive process here, all the way from the 
soil, to the cephalic phase of digestion, making sure we're in the right mindset 



	

	
	

when we eat that meal; from the mouth, which makes the amylase and the lipase 
and converts nitrates into nitrites and increases nitric oxide in the blood; the 
chewing that's really important. That movement down into the stomach, the 
hydrochloric acid that's produced upon the stretching of the stomach, it activates 
pepsinogen into pepsin We also have intrinsic factor being secreted by the chief 
cells, which will bind up to B12 and facilitate its absorption, where in the small 
intestine? Now you know, in the ileum of the small intestine; that's where B12 is 
absorbed. Then moving down the chyme, this really acidic substance that's 
between a 1.5 and a 3 on the pH scale, moves through the pyloric sphincter, into 
the first part of the digestive tract, the duodenum, which we talked about being 
about one foot long. There lots is happening, the bile is being produced, it's being 
squeezed into the duodenum with the bile salts to help emulsify fats, we've got 
the pancreas releasing the proteases, amylases and lipases, which are going to 
digest proteins, fats and carbs, breaking those downs to smaller units. We've got 
the bicarbonate coming in and together the bicarbonate and the bile are 
neutralizing the chyme, so the chyme doesn't damage the duodenum. Then 
we've got peristalsis moving everything along. Brush border enzymes in the on 
the microvilli; remember those finger like projections, breaking down things into 
their fundamental units. The minerals, the water-soluble vitamins, the short-
chain fatty acids and the amino acids are going directly into the bloodstream. 
The longer molecules are being packaged up in chylomicrons and going into the 
lymphatic system, which eventually will end up in the liver and then eventually 
in the bloodstream. Then we've got movement into the cecum where we have the 
ascending colon, transverse, and descending colon, a very important place for B 
vitamin production, vitamin K production and absorption of some electrolytes 
like potassium, sodium and chloride and also the absorption of water, the 
scavenging of water. And then finally, the production of our stool, which is made 
up of a huge amount of bacteria, cellular debris, fibers, things like that. And then 
we dump it into the toilet. And that's the digestive process when all goes A-OK. 
Next we'll start to get into the healing of the digestive tract and then specific 
pathologies. 
 
 

 
 


