
	

	
	

 
Advanced Clinical Focus: Detoxification and Biotransformation 
Transcript – Class 3 Part 1 
 
0:00   
Welcome back! In this class, we're going to get into the internal cleaning systems. 
Last class we talked about, in great detail, the five channels of elimination. We 
talked about the lungs and how they get rid of carbon dioxide and even some 
things that the liver detoxifies, like some byproducts from garlic. We talked 
about the skin and how important the skin is for getting rid of about two pounds 
of toxins per day, sweating it out, it can get rid of heavy metals, persistent 
organic pollutants, and a lot more, as well as its ability to absorb; it's like this two 
way street with the skin. We talked about the kidneys and the urinary tract 
system, how that gets rid of a lot of water-soluble toxins, which we're going to 
talk a little bit more about today. And then the bowel, of course, is like the 
dirtiest part of our body, it gets rid of the final load, sloughed off cells from the 
intestinal tract, stuff that the liver and gallbladder dump, which we're also going 
to elaborate on today. But those are our four specific ways to get toxins out of the 
body. And of course, the fifth way, which is a little bit more abstract for a lot of 
people, and something that we forget about is the mind. And our ability to get 
thoughts that are negative through our body and out, we all know that feeling 
when we're holding on to a negative thought and how that can affect our 
physiology and affect these molecules of emotion, and create more toxic 
environment in our body. So those are the five channels of elimination and now 
we're going to get into specific systems in our body that actually have a cleaning 
activity, or a detoxification, or a bio transformation activity. So these systems 
don't have a direct exit route from inside the body to outside of the body. They're 
carrying out processes, which are cleaning up the internal environment, so 
eventually, we can send some of that stuff out through the channels of 
elimination. So let's get right into it.  
 
2:13   
We have three main internal cleaning systems; we've got the intestines, 
specifically the small intestine, we've got the lymphatic system, which goes 
throughout our whole body, and we've got the liver, which we're going to really 
spend quite a bit of time on, because that's where most of the focus is for 
detoxification, because a huge amount of it is actually going on at that site, in the 
liver. So we're going to look at each one of these in great detail.  
 
2:47   
First off, starting with the small intestines. Now, what a lot of people don't 
realize is that our intestines, and specifically the microvilli, the brush border that 
makes up the small intestine, or the single cells that make up the small intestine, 
actually have the ability to detoxify certain chemicals. Not only that, but the 
microbiome, so the bacteria that live all over our intestine and in our digestive 
tract, those 100 trillion bacteria have a tremendous ability to actually detoxify 
and process a lot of this stuff that comes in. Traditionally, in toxicology, they 



	

	
	

refer to the first pass as when a drug or a toxin actually goes through the liver, 
what's happening to it in the first pass. But we want to have a bit of a paradigm 
shift, and realize and understand that actually, when we send something 
through the digestive tract, that's actually the first pass. So that's why I have it in 
quotations here that that's the first pass because a drug a toxin is actually worked 
on first in the small intestine. It's our first line of defense.  
 
4:11   
We eat about 25 tons of food over a lifetime, which is a huge amount of food. 
Our digestive tract is exposed to the greatest antigenic load that our body sees. 
Our skin on the outside of our body, it's not very permeable. It is if you put a 
cream on, but it blocks a lot of the stuff, whereas the small intestine is a little bit 
more permeable and it gets exposed to all these antigens, like in our food. We eat 
at least three times a day. And interestingly enough, we have a whole immune 
system in the gut, which we'll talk about in a moment, but 99% of the time, its job 
is to not respond to these antigens. Coupled with that immune regulation, we 
also want to be able to digest all of those proteins appropriately, so that we don't 
get a huge antigenic load. So we deal with all these different things in our food, 
the proteins, were exposed to quite a bit of bacteria in our food. Same with 
fungus, and parasites sometimes end up in our food. We breathe in a lot of 
yeasts, and sometimes mold spores, things like that. We get exposed to a lot of 
that.  
 
5:33   
Then we have all the enzymes that are in the liver, are also in the brush border. 
They're in the microvilli. And we have all of the enzymes that are in the liver in 
those brush border enzymes. So we're going to talk about a whole family of 
enzymes known as Cytochrome P450, but to understand that these also exist in 
the mucosa. So the intestinal cells actually have an ability to detoxify as well. 
And then there's an enzyme beta glucuronidase; remember, when anything ends 
in ASE, that means it's an enzyme. When we have an imbalance of the good and 
bad bacteria, we have an enzyme being produced by the bad bacteria known as 
beta glucuronidase. Now we want about a balance of good and bad bacteria 
about 85% good bacteria and 15% bad bacteria. And when we have those "good 
and bad bacteria", they actually work synergistically together, and we have a 
happy environment. The bad bacteria actually aren't that bad, although they're 
sometimes called bad bacteria, because if they proliferate too much and 
outnumber the good bacteria, they become pathogenic. We want a balance of this 
good and bad bacteria, but if we have too much of the bad bacteria, if we're in a 
state of dysbiosis, those bad bacteria can create this enzyme called beta 
glucuronidase, and beta glucuronidase can cleave off things like estrogen after 
they've been detoxified and conjugated, they can be cleaved off and put back into 
circulation. And we're going to talk about that in a lot more detail. But 
understand that what is going on in the gut can affect how that toxins process 
and how it may or may not end up back in circulation. 
 
 



	

	
	

7:36   
Now this study was interesting, because it showed that intestinal microflora may 
significantly modulate xenobiotic induced toxicity by either activating or 
inactivating xenobiotics via metabolism. So this study showed that our 
microflora, our gut microbiome, has a pretty significant ability to detoxify some 
of those things that are coming through in what we might call again, the first 
pass. It's important to understand that. Now, another mechanism that exists in 
our small intestine is called the antiporter. The antiporter helps to sort of bring 
stuff back into the small intestine that might have been absorbed and shouldn't 
have been absorbed. First of all, there are many enzymes in the antiporter and in 
the cell membrane of the enterocyte, which is the cell of the small intestine, and 
many of those enzymes are actually at a cellular membrane level. What happens 
is, say you do consume a toxin, you can see on the left-hand side of the slide we 
have the gut lumen. Gut lumen just means the space in in the small intestine. 
You can see that those orange triangles might represent a toxin, whatever it 
might be. And the green arrows are indicating that some of that toxin is being 
absorbed. Now, the cells sort of has this intelligence like, oh, wait a second, 
maybe we shouldn't absorb all that, because we don't want it to get into the 
bloodstream. There's a mechanism, a transport, it really sounds like transporter, 
called the antiporter which will then transport some of that toxin back into the 
small intestine, giving it another chance to detoxify as it comes through the small 
the cell membrane, or just allowing it to be eliminated in the stool through 
proper peristalsis. So we've got this really cool mechanism that can sort of 
protect us. It's almost like if we're standing on a tennis court, and we get one of 
those tennis ball machines just throwing us some tennis balls, and we hit one 
back and we hit one back, and then three machines are set up and start throwing 
balls at us at the same time. Well, quite a bit is going to get past us, but we can 
also hit a whole bunch of them back. You can see that some of that substrate, 
some of those orange diamond shapes are actually getting into the bloodstream 
as well. So some does move on. But we have this other mechanism that helps us 
to pump it out. So that's what's happening in the gut, we've got the antiporter, 
we've got the microbiome, and we've got a variety of enzymes that are starting to 
act. So again, it goes to show how important gut health is for proper 
detoxification. We need to make sure the whole gastrointestinal system is 
working properly, and if we need to, we need to carry out something called the 5 
R's, which I've talked about before and I go into great detail in my Digestive 
course. But we're going to move on now to the lymphatic system.  
 
11:03   
Our lymphatic system is like the garbage collection system. We've got lymphatic 
vessels, and these vessels run alongside all of our blood vessels, our veins and 
arteries and our capillaries. So they're all over our body, just like our blood is 
delivered all over our body, and they collect the garbage, they collect the debris 
that might be leftover. We also have lymphoid tissue and lymphoid organs, 
which I'll talk more about in a moment. I mentioned that they're parallel to the 
blood vessels and what's important to understand is that the lymphatic system 
doesn't have a pump. So our bloodstream has a pump. Do you know what the 



	

	
	

pump is called? It's called the heart. The heart is beating, 60, 70 beats per minute, 
depending on what state we're in. It's pumping the blood around the body so 
that that blood can deliver nutrients to the cell and take toxins away. But the 
lymphatic system doesn't have a pump. So we need to move it around, mostly 
mechanically. For example, when I'm breathing right now, the action of my lungs 
and the muscles around my lungs are actually helping to move my lymph 
around my body, probably not doing much for the lymph in my legs, but still 
doing a little bit for the limp in other parts. And 75% of the lymph will drain to 
the underarm lymph nodes. It just goes to show how important it is not to wear 
tight fitting clothing; I'll elaborate on that in a moment.  
 
12:43   
The nodes are a very important part of the lymph, they're almost like the 
factories. Our lymphatic vessels are like the roads and then they bring the 
package to these factories, which are our lymph nodes. One of the things they do 
is they sample the blood, they sample aspects of things that are in the blood, they 
test it to see if there's something harmful or if it's friendly. If it's harmful there are 
lymphocytes, white blood cells, that can then go and 'phagocytosise' whatever 
the debris; basically, they engulf it and eat it and break it down or destroy it. Our 
lymph nodes produce lymphocytes, they filter the lymph that filtering is very 
important, and then they return some of the lymphatic fluid back to the 
circulatory system through the right and left subclavian vein. So, the lymph 
collects, filters, and sends back. One of the tissues here is the tonsils. The old 
tradition, which was very common to do with inflamed tonsils, was to just take 
them out with surgery. It's much less common these days. But basically, what 
was happening, when the tonsil gets inflamed, they have crypts, they have 
spaces where they could catch bacteria, so if there's an overload of bacteria, and 
not enough immune response in those lymphatic tissues in those tonsils, then 
they get inflamed. We're overwhelming the factory and then, of course, we just 
cut them out. So the tonsils are one of the first lines of defense in our digestive 
tract. They're right at the back of the throat; we breathe, we eat, different things 
come in through the mouth, and our tonsils are one of the first lines of defense 
the lymphatic tissue.  
 
14:53   
We also have the Peyer’s patches, and the Peyer's patches, as you can see in this 
micrograph here, are a dense amount of lymphatic tissue occurring in the small 
intestine, particularly in the third part of the small intestine, the ileum. So we've 
got the duodenum, which is just about a foot long, then we've got the jejunum, 
and then we've got the ileum. Those are the three parts of that 21-foot, small 
intestine, and most of our lymphoid tissue is in these patches called the Peyer’s 
patches in the ileum. It makes sense because there's a huge antigenic load from 
food in the ileum in this third part, and there are lots of bacteria there as well. So 
there has to be a very intelligent immune system in place to communicate with 
what's going on in the lumen of the small intestine, and what may or may not be 
passing through and entering the bloodstream and affecting the body. The 
Peyer’s patches actually make up about 70% of the immune system in the body. 



	

	
	

It's quite interesting because, oftentimes, the digestive tract is completely ignored 
as an integral and important part of the immune system, and we have to 
appreciate that 70% of that lymphoid tissue of that immune system is actually 
happening in the ileum in the small intestine. So the bacteria in there are going to 
be quite important; the integrity of that gut walls going to be very important. 
How I usually describe that is you can think of the small intestine as a wall 
around a city, and the inside of that city is our bloodstream; it's where the king 
is, and the king is the immune system. And that wall around the city has gates 
and doors and things. And anyone could just walk in and out; it's not very safe 
unless there are guards around that city, so the wall has to be in good shape. But 
there also has to be guards around that city and the guards are probiotics, there 
are good bacteria that live there. That good bacteria, those guards around the 
wall of the city, can communicate with the king on the inside to find out what's 
good and what's not good; what to let in and what not to let in. That's how our 
immune system sort of figures out what to react to and what not to react to. Now 
there are certain people with a dysfunctional gut microbiome, a dysfunctional 
gut wall, and thus the dysfunctional immune system; things like inflammatory 
bowel disease, where the communication has been messed up for various 
reasons. And the king is telling the immune system attack when there really isn't 
something going on, and it's an over attack, and they end up destroying their 
own tissue; it's an autoimmune disease happening in the gut.  
 
17:47   
We also have part of the lymphatic system called the lacteals, which are 
occurring through the microvilli, and they help to absorb fats that are too big to 
sneak through that semi-permeable membrane. So some medium chain fats and 
long chain fatty acids get packaged up in chylomicrons and then they get 
absorbed right into lymphatic system. Eventually they make their way to the 
liver, but it's a bit of a longer route.  
 
18:17   
We also have the spleen, which is a key lymphatic tissue. Every second, 2 million 
red blood cells get destroyed, so one of the activities of the spleen is to clean 
these up and break them down and reuse parts of them. It helps to cleanse the 
blood and it's also a blood reservoir. So we have way more blood in the spleen 
than spleen needs and it's actually used if we are in a crisis situation and need 
extra blood. Interestingly enough, we can live without a spleen. So people can 
rupture a spleen, get it removed, and the liver will actually take over some of 
those jobs.  
 
18:58   
Then we have the thymus being a very important lymphatic tissue, which is up 
in the chest and mostly important when we're younger for building an immune 
system. As we age, it goes through a process called involution where it almost 
shrinks like a little raisin. We sort of lose its full function, but it's very important 
for developing the immune system. It's super important when we're younger in 
developing T lymphocytes and different cells of our immune response.  



	

	
	

 
19:32   
So the functions of our lymphatic system are, one, for fluid balance, for picking 
up extra fluid and dumping it when needed. Some people get their nodes taken 
out and they get something called lymphedema where they get really inflamed 
or a buildup of lymph, maybe in their arms or legs, and it just kind of gets 
swollen and that's because they can't return that lymph through their body. 
Second, we have fat absorption, which I talked about the lacteals in the small 
intestine, and very important immunological defenses that, as a third function, 
working at those lymph nodes at those factories to deal with whatever toxins are 
coming through, or whatever debris is coming through.  
 
20:20   
So, how can we be good to our lymphatic? How can we help with detoxification? 
Well, firstly, we want to avoid poor posture. If I'm kind of like hunched and all 
tightened, and like brought in like this, I'm holding a lot of muscle, I'm not 
allowing the lymph to flow as well as it should be. So posture is very important. 
And we can think about that when we're working at a desk, when we're sitting 
doing a class, when we're making sure we're in ergonomic position. Even a 
standing desk is really great for keeping circulation going. I have a friend who 
has a treadmill desk where they're walking and keeping the lymph moving that 
way by contracting the muscles. Remember, the lymph doesn't have a pump to 
move it around the body, so we need to do it mechanically. Tight fitting clothing 
is also not so good for the lymph because it can really hold it in position. I 
mentioned earlier in the course that Sat Dharam Kaur's book on breast cancer, 
she mentions that women who wear a bra for 12 hours or more a day, have an 
increased risk of breast cancer by five times. You're using a strap and blocking 
off the length right around the breast, which is really, really important that we 
allow circulation there. So I encourage my female clients to try not to wear a bra 
as much as they can. When they come home, take it off. If they wear it during the 
day, try to wear it the least amount of time as possible, and avoid ones with 
underwire or that are excessively tight.  
 
22:12   
We want to avoid tight neck and shoulders, so massage is great, exercise is great, 
stretching is great to move that around and to loosen things up. We also want to 
avoid being sedentary. There was a study that came out, I believe January of 
2015, showing that the longer you sit, the higher rate of degenerative disease and 
the earlier death, you'll have. Not even correlated to how much exercise you do. 
So we don't want to sit, we want to move. By moving the muscles around the 
body, we move the lymph and one of the best things for moving the lymph, 
moving the muscles and getting circulation going is a squat. A squat is one of the 
best exercises for that. You ask a lot of exercise professionals, what's one exercise 
they'll recommend if that's the only thing you can do, and usually you get one of 
two answers a squat or a deadlift. So just do both of those and you'll be safe.  
 
 



	

	
	

23:13   
What else can we do? We can skin brush, which also has a great effect for 
exfoliating the skin, for keeping the skin breathing and we always want to brush 
towards our heart. Brushing the skin lightly really is effective at moving the 
lymph. We want to do contrast showers. So we've talked about this before, but 
doing a really, really hot shower for three minutes and then a really, really cold 
shower for 30 seconds. I remember one time I did this; I was so cold in the cold 
part that I think I actually pulled a muscle in my neck. But it's something to try. 
It's really great for increasing circulation, because when you have the hot on, 
you're opening the blood vessels, you're opening blood flow. When you put the 
cold on, you're contracting and you're actually activating some of the smooth 
muscle in your blood vessels and in your lymphatic system, which is really great.  
 
24:24   
Another really awesome thing for the lymphatic system, probably one of the 
best, is rebounding. Now rebounding is a great way to move the lymph because 
through that mechanical movement, we're constantly moving, we're getting 
muscle contraction, we're mechanically moving the limp through the body. So 
we talked about Dr. Yu's protocol with the niacin, the exercise, and the sauna 
and rebounding is also used as part of that protocol. Either exercise or 
rebounding too really get that lymph moving, so a really great thing to do if you 
have a little trampoline, or even a big trampoline. And finally exercise of course 
we move it by pumping the muscles. We move the lymph by moving the 
muscles around the lymph. Remember, it doesn't have a heart, so exercise is key 
as well for moving the lymphatic system. 
 


