
	

	
	

 
Advanced Clinical Focus: Detoxification and Biotransformation 
Transcript – Class 3 Part 2 
 
0:00   
Moving on to the third internal cleaning system, the liver. The liver is the filter of 
our body, the organ that's given so much attention when it comes to 
detoxification. And for good reason, it really does carry out a huge portion of our 
detoxification of our biotransformation, and, thus, we're going to spend quite a 
bit of time focusing on this specific organ looking at the different functions and 
the different pathways to detoxification.  
 
0:32   
So we might call this again, the second pass. Remember, we talked about the 
intestines as being the first pass, and the liver as being the second pass. So 
whatever makes it past the intestines into the bloodstream is going to end up 
being processed through the liver. Now again, just to remind you in toxicology, 
usually they refer to the first pass as the first time a toxin goes through the liver, 
and is processed. The liver is supplied with blood from the portal vein and the 
hepatic artery. So the portal vein is a key vein that actually comes from the lower 
extremities of the body and the lower part of the large intestine drains blood and 
comes back from the small intestine as well and brings it back into the liver. And 
we're going to talk a little bit about the significance of that vein, and possibly 
how to use things like coffee enemas to help with detoxification a little bit later 
on.  
 
1:37   
The liver has over 500 jobs and a couple of those are, it filters the blood, and it 
produces bile, but it has a lot of different jobs to do; over 500. And this is the 
point where I'm going to tell you that we're actually going to go a lot longer; this 
course is going to be another 20 hours so we can go through the 500 jobs. Not 
really. It would take quite a while to go through all them but we're just going to 
focus on the key jobs for detoxification. So it filters blood produces bile. This bile 
is is produced in the quantity of about a liter a day, so we make quite a bit of 
that, and the bile is actually made up of various things. One, bile acids, which are 
really important for emulsifying fats and the small intestine for breaking them 
up into smaller pieces to allow for proper digestion. We also have cholesterol 
being dumped in the bile. We have lecithin or phospholipids that are dumped in 
the bile, which actually helps to keep cholesterol in solution. We also have toxins 
being dumped in the bile from the liver. And we have bilirubin; when people get 
gallstones or their bile duct is blocked, they have a backup and bilirubin leaks 
into the blood and we get yellow or jaundice. So that's what creates that yellow 
pigment. When someone gets jaundice the liver filters the blood every three 
minutes, which is pretty amazing. It's like the vacuum in your home or in your 
room and I'm vacuuming this room every three minutes. So it's going through 
the liver every three minutes. That's also going to become significant a little bit 



	

	
	

later on when we talk about things like coffee enemas. And it will clear about 
99% of the toxins in the bloodstream.   
 
3:48   
Its job is to convert fat-soluble toxins and compounds to water-soluble toxins and 
compounds to help with their excretion through the kidneys and through the 
urine urinary tract. Also, these toxins can be dumped into the gallbladder for 
elimination that way. Liver detoxification, this filtering, is critical for things like 
cancer prevention and really prevention of all degenerative diseases. Because 
these toxins as we know have multiple ways to damage our tissues. We talked 
about five different ways. And one of the things they do that's detrimental is 
affect our DNA damage our DNA, which can lead to cancer. We're going to look 
at a few examples of that in a moment.  
 
4:41   
So the functional units of the liver are firstly the hepatocytes. So the hepatocytes 
are all these sort of beige looking cells, which are lining the different pathways in 
the liver. And this is where a good amount of the metabolic activity in terms of 
detoxification takes place. We've got a very high concentration of the smooth 
endoplasmic reticulum in the hepatocytes, where, again, a large portion of the 
detoxification takes place. Hepatocytes are the key cells that are working to carry 
out Phase I and Phase II liver detoxification. We also have a specialized cell 
called the Kupffer cells. And the Kupffer cells help to clear bacteria, they help to 
clear immune circulating complexes. So say you consume something that your 
immune system reacts to, an antigen, and we put an antibody on it and then we 
have an antigen antibody complex, this is an immune circulating complex, the 
Kupffer cells actually helped to clear those in the liver. And they also help to 
clear out some old red blood cells as well. So those are the main functional units 
of our liver and where we would carry out detoxification.  
 
6:03   
Now honing in on the bile for a moment, before we really dive deep into the 
liver, we produce again, about one liter per day. It's the carrier for toxins, so it 
doesn't just have some good stuff that we need, like the bile salts, but it also 
carries toxins. That's going to become significant in terms of how do we eliminate 
these toxins appropriately, and where they actually go once they're dumped. 
Now the bile can actually be absorbed partly through with fiber. Now question 
for you, is we know that fiber, there's two types, there's insoluble and soluble 
fiber. Which fiber do you think is more important for soaking up bile? And the 
answer, of course, is soluble fiber. Insoluble fiber, like those stringy things in the 
celery or the skin of a pepper or the husk of a corn, we can't really digest it, it 
goes right through you gives bulk to the stool, but doesn't really absorb 
anything. Soluble fiber has an absorbability and one of the things that it will do is 
it will help to absorb bile when we consume it, and it mixes in the small intestine 
with the bile. So soluble fiber is super important for detoxification.  
 
 



	

	
	

7:28   
Now what has happened with the standard American diet, we've removed the 
fiber from things like grains, we've refined them and taken all that fiber out 
because it doesn't taste good. And people are not consuming enough fruits and 
vegetables. So what are they left with? They're left with meals that are super high 
with carbohydrates super high with calories, not a lot of nutrients, and a very, 
very low amount of fiber. That fiber is very critical for detoxification and clearing 
certain things out of the body. So then what do they do, they go to the doctor or 
they go to a dietitian or a professional and they say, 'Well, I think what would be 
good for you is to consume some more fiber. So put some bran buds in your 
cereal or take some Metamucil,' things like this. But really these supplemental 
fibers are really just replacing what they should have had in their diet in the first 
place. So we need a good whole foods diet to have enough fiber there for proper 
digestion. When we have enough fruits and vegetables in the diet, we get a 
tremendous amount of soluble fiber, which is going to help with detoxification. 
Now, the bile can also be modified by bacteria, we talked about the enzyme beta 
glucuronidase, which can unconjugate some of the toxins that have been 
processed and put into the bile and we can absorb up to 99% of the bile, which is 
quite a bit.  
 
9:00   
Now, the body usually does things because they're beneficial, so it helps us to 
actually reabsorb some of that bile into the bloodstream. But it's all about 
balance, like anything in the body. It's all about balance, and we don't want to 
reabsorb probably 99% of it, we want to be able to eliminate a good portion of 
that. Soluble fiber is critical for that to happen. Without that fiber we reabsorb a 
lot of that bile. And things ensue like toxicity, cholestasis, which we'll talk about 
in a moment, high cholesterol, because we can't actually get rid of it. One of the 
earlier drugs for lowering cholesterol were called bile acid sequestrants. What 
does that mean? That's a drug that this basically binds up bile and helps with its 
elimination out of the body, so you get less cholesterol being reabsorbed and 
going back into the circulation. What were bile acid sequestrants, replacing? 
Fiber, soluble fiber. If those people probably had enough soluble fiber, they 
probably wouldn't have needed the bile acid sequestrants; just an interesting side 
point.  
 
10:22   
So what's this thing I mentioned called cholestasis? Well, it's basically a fancy 
word for stagnant bile flow. And what can happen is bile flow can slow down 
and can get too slow. We can even have obstruction of the bile duct. So we have 
the liver dumping bile into the gallbladder and then we have a bile duct, which 
is shared partly by the pancreas, which then releases into the small intestine. And 
we don't want obstruction of that, that's actually a medical emergency if that 
happens. And we have impairment of bile flow in the liver; we have a backup. So 
all the way from one end of the spectrum, where it's a medical emergency and 
gets completely blocked by something like a gallstone, or earlier on when it's 
more of like a sludge. So let's look a few of the causes.  



	

	
	

 
11:20   
Firstly, we have gallstones. When someone develops gallstones, usually it just 
doesn't happen like that. It's usually year after year of not consuming enough 
soluble fiber, eating a poor diet, maybe exposing themselves to certain drugs, 
certain chemicals, and maybe not being able to detoxify properly in the liver. 
And what can happen is that bile can become thicker and thicker, and get more 
of a sludge like consistency, from something that's thin to something that's more 
thick, and eventually, those precipitate and turn into gallstones. And sometimes 
they'll just sit there and people when they eat fat, remember that gallbladder 
squeezes and contracts when we eat fat, and if a gallstone gets released and 
lodged in the bile duct, well, that's a medical emergency. But these causes are 
indications that we might need to speed up liver detoxification that we might 
need to help with the bile. Now, another thing that we see is people get their 
gallbladders taken out, because maybe they weren't eating properly or living the 
proper lifestyle. Remember the slope of health; things don't just happen out of 
the blue, one thing leads to another. They're sent home and they're told, 'hey, 
you're fine now, your gallbladder is out. That's what was causing the problem. 
Go home, you have a clean bill of health'. But the gallbladder, as you're going to 
see in a lot more detail here, is a holding vessel for the bile. It doesn't have 
metabolic detoxification activity; that all happens in the liver. So if the 
gallbladder is compromised, and compromised so much it gets to a point we 
need to remove it, what does that tell us about the liver? It tells us that the liver is 
probably under some serious duress and probably has been for a long period of 
time. Even if you get to the point where the gallbladder has to be taken out, we 
still need to address the root cause, which is the liver and what's going on in the 
digestive tract. So again, we see that we can't just take one part out of the body, 
we need to look at the body as a whole. 
 
13:45   
Another cause of cholestasis is endotoxins. You know those toxins that are in our 
gut, endogenous toxins that can go into circulation and build up. Gilbert’s 
syndrome, which I'm going to talk about in a lot more detail when we get into 
phase two liver detoxification, talk about when we talk about the 
glucuronidation pathway. Hyperthyroidism; not too sure on the exact 
mechanism there, but probably having something to do with the detoxification of 
the hormones. Viral hepatitis, which would severely inhibit the activity of the 
liver. Some we can actually fight and some are long term. Pregnancy puts an 
extra load on the liver; we'll look at that in a bit more detail later on. Hormones, 
of course, and drugs, which we have to detoxifying clear, and of course, alcohol, 
which is the most common cause for cholestasis. So a few things to take note of 
and to look out for if we want to see how well we're detoxifying in the liver and 
how well we're moving that from the bile into the small intestine.  
 
14:57   
So looking at the liver, we've got this process of absorption, biotransformation, 
and excretion. If you look on the right side of the slide, you can see the 



	

	
	

absorption, biotransformation and excretion. So this is the process of how we get 
a toxin through the whole process to get it out of the body. On the left side of 
your slide, you've got lipophilic xenobiotics coming in. So what is lipophilic 
mean? Lipo means fat, philic means love, so fat loving toxins. Now all the way 
on the left hand column, we have the accumulation of a lot of these toxins, which 
is quite possible, because they're fat loving toxins, they have a really great ability 
of hanging out in our fat cells. The more fat we have, the more toxins we can 
actually store. And I believe I mentioned this earlier in the course, but this is, 
again, something we want to be aware of if we're doing a weight loss program 
with someone and they're losing weight rapidly, they might also be releasing 
toxins rapidly as well. So we can accumulate them but eventually both of these 
fat loving toxins or xenobiotics make their way to Phase I detoxification, where 
we have oxidation reduction in hydrolysis happening and a whole group of 
enzymes we'll talk about in a moment. And then some of these can go right into 
extracellular mobilization and get released in the bile or even excreted in the 
kidneys if they're now water-soluble. But some of them will have to go through 
Phase II detoxification and go through the conjugation pathways where we bind 
up different conjugates to these toxins, make them hydrophilic hydro=water, 
philic=loving, water loving, water-soluble, and then they can be excreted 
through the kidneys. And then we have polar xenobiotics and these can actually 
go straight to Phase II detoxification. Then we have hydrophilic, so water-soluble 
toxins, which don't really need to go through the detoxification pathway, we can 
actually clear them right through the kidneys. So we'll clear some right through 
the urinary tract and kidney system. And that's an effective way to get rid of 
them. 
 
17:36   
Biotransformation; the movement of a toxin, which we might see here, looking 
like the blue circle, through the liver through the biotransformation pathway, 
detoxification pathway, into something different to be excreted outside the body, 
our green diamond. A few features of biotransformation; first of all, it's 
constantly active. So I think that's another big misconception in the detoxification 
world, where people think, 'Oh, I have to take this herb, I have to do this juice, I 
have to do this lifestyle change, I have to do this and that in order to detoxify. 
Well, detoxification, and biotransformation is happening all the time, whether 
we like it or not. The idea is that we want to be able to clear the toxins as they 
come in. We don't want too many toxins and not enough detoxification. If 
anything, we want more detoxification and last toxins. So remember the 
dishwasher at the restaurant? We don't want too many dishes coming in and not 
enough dishwashing, or we can decrease the amount of dishes and get more 
dishwashers to speed that up, and that's what we're doing with liver 
detoxification. So it's constantly active, it's always happening, which is why if 
someone has a few mercury amalgam fillings, they don't die of mercury toxicity 
in the coming months, right? They have an ability to actually clear some of that 
toxin through their body.  
 
 



	

	
	

 
19:09   
Biotransformation is energy dependent. So it takes a huge amount of energy, 
especially in Phase II liver detoxification, to actually carry out this process. It's 
ATP dependent; it requires energy, or calories. So if we're on a calorie-restricted 
diet, it's going to be fairly difficult to detoxify appropriately, and if we're not 
getting the right proportions of macronutrients, carbs, fats, proteins, we're not 
going to detoxify properly either. What we'll see also is that biotransformation is 
nutrient dependent, especially Phase II detoxification. So we require specific 
nutrients, depending on what area we're focusing on, to carry out the 
detoxification process. So if I'm eating nutrient deficient depleted food, I won't be 
getting the nutrients I need to detoxify properly, and probably if I'm eating that 
type of food, there are a lot of toxins in the food in the first place. It’s very 
nutrient dependent. It's inducible, meaning that we can speed it up, we can 
increase the activity of the detoxification pathways, especially Phase I 
detoxification, and that's really cool news for us, because that's where we're 
really going to get a great clinical benefit.  
 
20:33   
It's polymorphic. What does that mean? It means that our genes can really 
determine how well we detoxify. So if we have single nucleotide polymorphisms 
for certain genes that code for certain enzymes in the liver, that can speed up or 
slow down different detoxification pathways. We're going to look at a couple of 
examples of those coming up. It's additive, so it's affected by the total load. If I'm 
consuming a lot of a toxin, like a lot of alcohol, that's going to affect the speed at 
which I detoxify. Or if I consume a little, that's going to affect the speed, as well. 
Again, we're going to focus in on some of these in a bit more detail. It's 
redundant, so this is another really important point and a really great mechanism 
our body has in place to make sure we don't become sick. So a toxin can go down 
multiple pathways. It's like, I'm in Toronto right now, if I want to travel to 
Vancouver on the other coast, I could look it up in Google Maps or look at a map, 
and it's going to show me multiple routes to get there. I start in the same place, I 
end up at the same destination, but I take different routes to get there. So it's 
redundant. And this is really great because it allows us to detoxify something 
like estrogen down multiple pathways. So if one is slow, or one is missing a 
nutrient, or if we have a genetic polymorphism in another, we have many 
chances to detoxify that estrogen. 
 
22:18   
Now what causes impaired biotransformation? A number of factors. Number 
one, an overwhelming toxic load. So we talked about the lethal dose of various 
items. We looked at some examples of the lethal dose of caffeine, the lethal dose 
of water, even the lethal dose of alcohol. So our liver only has a certain capacity 
to detoxify a certain amount and if we overwhelm that load, it really impairs the 
detoxification process. Second, impaired elimination. So if we're not consuming 
things like soluble fiber to soak up those toxins, and eliminate stuff on a regular 
basis, well, we reabsorb about 99% of that bile up to, and that stuff has to be 



	

	
	

cleared all over again through the liver. It has to be reprocessed and we're using 
more and more resources to do that. Number three, insufficient fuel or 
macronutrients. Sorry, let's go back there. So we're going to see that we need a 
good balance of fats, proteins and carbs to actually be able to fuel these 
processes. Remember, I mentioned on the last slide, it's highly energy reliant, this 
detoxification process. So if we don't have enough fuel, we don't really carry that 
out properly. Number four, deficiency of detox substances. So we're going to see 
that we need specific nutrients, vitamins, minerals, and phytonutrients in order 
to drive these detoxification pathways. If I'm eating the standard American diet 
completely deficient in zinc, for example, we're going to see that zinc is really 
critical for certain detoxification pathways, or magnesium, or any nutrient. 
Number five, a dysregulation of detoxification enzymes. So this can happen from 
genetic weaknesses, this can happen from not having enough of a vitamin or 
mineral or just these enzymes not working appropriately. Number six bacteria 
uncoupling of conjugation. So this is what I was talking about when I was talking 
about beta glucuronidase. It uncouples the toxin from the conjugate and allows it 
to go back into circulation. So those are some reasons why we might have 
impaired biotransformation.  
 
25:01   
And it's very important to understand that it's not so much about the germ, it's 
more about the terrain. In other words, it's not as much important as the toxin 
that's coming in, but how we process it. And I mentioned that there's huge 
variability. I've seen some references that it's 100 fold, I've even seen some that 
it's 1000 fold in terms of our variability. And that could be the difference between 
us getting a cancer or not, between us getting sick or not, between us and our 
neighbor being exposed to the same thing, and one of us getting sick and the 
other person not. So there was a great study carried out and a great example 
done at a chemical plant in Turin, Italy. There were a bunch of chemical workers, 
they all worked at the same chemical plant. They were all exposed to the same 
carcinogen, and this study was done because everyone was exposed to the same 
carcinogen. And what they found was part of the workforce would get bladder 
cancer, and part of them didn't. So they wanted to see what was the difference 
between these two groups. And what they found was that group that was 
efficient at acetylation, which is one of the Phase II pathways or was less efficient 
at acetylation. They couldn't process this carcinogen and got bladder cancer. 
Well, the other group that had an increased activity of acetylation had no cancer. 
So interesting how they're all exposed to the same toxin. But carcinogenesis was 
dependent on how well they processed that toxin or not well. So very important 
to understand that it's the terrain, and not the germ, and that there's a lot of 
wiggle room in how well we can detoxify or not detoxify; there's a lot of space to 
go. 
 
27:20   
We're going to dive a little bit deeper into the detoxification pathways starting 
with Phase I, but something I want you to consider, because this has become 
quite popular over the years and used for many years anyway, is this idea of 



	

	
	

water fasting; even just fasting without anything, or juice fasting. Water fasts 
have been used for detoxification. Juice fasting has become super popular; where 
all you do is you drink juices for 1, 3, 5, or even more days than that. There are 
actually people who promote juice feasting, where that's all you have for 30 or 60 
days. There are even certain tenants that talk about complete fasting, no food for 
a day, two days, three days, four days, and five days. Recently, I met a woman 
who is in her 60s, but when she was younger, she was really into meditation. She 
told me this story and I was astounded. This was in her 20's; she was sort of 
getting into the spiritual world, yoga, she took a trip to India, and she was 
studying under a guru and she went and did a 30 day fast. Now, for the 30 days, 
she didn't need any food. So she would have juices and water for most of the 
days. But for seven of those days, she did not eat or drink anything. Now I 
thought that was not really possible until I met her. But she did that and she 
actually, interestingly enough, was meditating for those whole seven days, 
which has been shown to be able to really decrease and slow down your 
metabolic activity. So there are different ways to do this. But something I want 
you to consider for optimal detoxification is water fasts, juice fasts, and no food 
fasts, the best way to do it. Keep that in the back of your head and I'm sure you'll 
be able to answer that question as we move through here.  
 
29:37   
So we're going to start with Phase I detoxification. Now this is just basically a 
really great chart with the different phases showing the nutrients that are 
necessary and showing the general process. We're going to become quite 
comfortable with this page here, but you should have it as a reference as we go 
through this. We're going to focus on Phase I to start, which is known as the 
cytochrome P450 pathway, or the cytochrome P450 enzymes. It almost sounds 
like a sci-fi name, Cytochrome P450. Sometimes for short, it's used to CYP 450. 
Why is it called cytochrome P450? Well, they found that these enzymes absorb a 
certain spectrum of the light, at 450, so that's why they called it that, a bit 
confusing. But it's just a name. It originated three and a half billion years ago. So 
this has been evolved over many, many years, working with, probably first 
bacteria, and then working up through larger organisms and making sure they 
can detoxify what coming into their system. There are about 50 different 
isoenzymes as part of the cytochrome P450 family. These enzymes are ubiquitous 
in all plants, all microorganisms, and everywhere in the animal kingdom. These 
same enzymes are everywhere, for detoxification; they're located in all tissues. So 
although we're really focusing on the liver here, we actually have the capacity to 
detoxify in all of our tissues of the body by means of these specific enzymes.  
 
31:33   
They're very toxin specific. So as you're going to see in a moment, different 
isoenzymes from the cytochrome P450 pathway will detoxify different drugs, 
hormones, or toxins, as we're going to see. They can deal with over 200,000 
different substrates, which is astounding. Jeffrey Bland mentions in his book, The 
Disease Delusion that there are up to 1000 times difference in how these enzymes 



	

	
	

are working from person to person. So that's substantial variability from person 
to person. 
 
32:18   
Now, we're not going to dive into too much detail into the isoforms, although we 
could spend like a whole other course talking about them, but it's important to 
understand the big themes involved around them. So there's one specific 
isoform, the CYP3A enzyme, and this actually deals with the biggest portion of 
drugs in terms of its detoxification and even some hormones. Next up is the 
CYP2D6 and then the CYP2C family. So that becomes significant because there 
are actually certain things that speed up these pathways and certain things that 
inhibit them, and we're going to look at that in a moment. Another thing to 
understand is, depending on the source you look at, some of the numbers will 
vary slightly. So, this breaks down some of what those isoenzymes will detoxify. 
The 3A4 enzyme detoxifies about 40 to 45% of all drugs and hormones. It is by 
far the number one detoxifier in Phase I detoxification. The 2D6 does about 20 to 
30% of all drugs. The 2C9 specifically will do things like warfarin, non-steroid 
anti-inflammatory drugs, and hypoglycemic drugs. The 2C19 does things like 
diazepam for anxiety; they're tranquilizers, those are benzodiazepines; 
antidepressants like Prozac, anticonvulsants, and PPIs, or proton pump 
inhibitors. The 1A2 pathway will do things like caffeine, and 2-Hydroxyestrone, 
which is a form of estrogen that's detoxified. The 1B1 does a slightly different 
form of estrogen, the 4-Hydroxyestradiol and it does the drug tamoxifen, a 
common chemotherapy drug for estrogen dependent cancers. And the 2E+01 
does things like acetaminophen, chlorzoxazone, and halothane. So this gives us a 
little bit of a taste of how these different isoenzymes are going to react on 
different chemicals.  
 
34:49   
Now I've got a really cool study I want to show you here that was done, I believe 
in 2006, published in JAMA and it looked at just over 4000 Costa Ricans. About 
50% of them had a history of myocardial infarction, another name for a heart 
attack, and 50% were the controls. Now, about half of each of those groups were 
either slow metabolizers of caffeine as a function of the CYP1A2 gene, or they 
were fast metabolizers of caffeine. Now, interesting, the results showed that 
those who had the slow gene and consumed about four cups of coffee per day, 
which is quite a bit, actually had an increased risk for myocardial infarction by 
about 64%. So interesting, they couldn't process the caffeine through fast enough, 
and they had an increased risk of cardiovascular disease. Now to further that, 
they noticed that those that were younger than 50 had an increased risk of 400% 
of myocardial infarction. So a substantial increase from the older people that 
were consuming for cups. 400% is quite substantial. But on the flip side, what 
they found was those that were fast metabolizers of caffeine, and consumed 
about four cups per day, actually had a slightly decreased risk of myocardial 
infarction. So I know that there's this debate that's been going on for quite some 
time, is coffee good is coffee bad? And this gives us some insight into what the 
answer might be. I'm not sure if this completely concludes where we're at with 



	

	
	

coffee and caffeine, but it does give us an interesting fact here, that it's not 
whether that coffee is good or bad, but it's how you process it. It's your 
biochemical individuality. So maybe at the coffee shop in the future, they'll have 
a little skin prick where you can test whether you're a fast metabolizer or a slow 
metabolizer, and they can say, 'Oh, sir, you're a slow metabolizer, we’re going to 
recommend you get the decaf today'. Maybe that's something in the future. I 
don't know, maybe I'll open up a coffee shop with that service, we'll see. But it’s 
very important to see that it's all about biochemical individuality.  
 
37:25   
Now, just as an aside, talking about coffee, I very, very rarely would recommend 
it to any of my clients. I would never recommend it for therapeutic effect. I think 
it has other downfalls like stimulating the adrenals way too much that sort of 
outweigh what might be benefited from decreasing cardiovascular risk. Plus, 
there are a whole bunch of other things we can do to decrease cardiovascular 
risk, like exercising, eating garlic and onions, taking good oils, making sure we 
are balanced, and lots of other things. So I probably wouldn't recommend my 
client drink four cups of coffee if they're a fast metabolizer to increase their risk. 
Here's a little comic here from Dilbert. 'Wally, do you ever wonder about your 
purpose in life? My purpose in life is to transport huge quantities of coffee from 
the coffee maker to the urinal. Suddenly, I'm filled with despair'. 'Hey, while 
you're up…'. Yes, coffee is the most beloved stimulant in the world, and thus, 
there's tons of debate whether it's good or bad.  
 
38:38   
Now, another really interesting thing, looking at the specific isoenzymes, 1A2, is 
combination. So poly chemistry; we talked about the effects of additive toxins, 
adding one toxin to another and how it's multiplied, and how there could be 
greater effects than we might assume. Let's look at this particular mechanism. 
Caffeine is inactivated by 1A2, as we just saw in the last study. What's interesting 
is smoking induces 1A2, so it actually speeds up the activity of 1A2. So smokers 
often have a high caffeine tolerance. So we can actually consume certain 
chemicals, even drugs that can speed up these enzymes that induce them. But 
high levels of 1A2 activity are associated with colon cancer, and especially in 
smokers. So you can see that it's all about a balance. You can't say 'Oh, well, I 
saw that if I increase my 1A2, I can decrease my risk for myocardial infarction, I 
should probably start smoking and drinking coffee'. It doesn't really work that 
way because everything's a balance because high levels of 1A2 are associated 
with things like colon cancer, so we always want to try to find that balance, that 
happy place.  
 
40:09   
Now, when we're working in Phase I detoxification, the body really has three 
options when it's processing these chemicals. Firstly, it can transform the 
chemical into something less toxic and this, by far, is the number one best thing 
for us to do. So an example of this is caffeine. Caffeine is actually processed to the 
Phase I enzymes 1A2 and made into something less toxic, so it's actually 



	

	
	

excreted. Another option, number two, is that we make it water-soluble. So we 
convert it from a fat-soluble substance to a water-soluble in the Phase I, and then 
we excrete it. Or three, we convert it into something more chemically active and 
this is where things can sort of get dangerous and even detrimental to our body. 
When we convert that first substrate or that first xenobiotic in Phase I, and we 
convert it into something more toxic. So there's a problem with converting it to a 
more chemically active chemical. First of all, it produces free radicals, and 
secondly, it's more toxic. This is actually, for many toxins, an extremely 
important and necessary step to get it to Phase I detoxification. I like to use the 
example of a recycling factory and glass. If you're at home and you break a glass, 
you put it in the recycling bin, or you put a bottle in the recycling bin, let's say, 
and the bottle makes it to the recycling factory, and the first thing that the 
recycling factory does to that bottle as part of the process is it breaks it up and 
shatters it into many little pieces. Now, this bottle has now become something 
that cannot cut you into something that can cut you really bad with the shards of 
that glass. Now this was a necessary part of processing that bottle, because now 
that it's shards, it could go into the smaller machine, and it could be made into 
sand, or melted down into new glass. So it was a necessary part, but in that 
intermediate step, in that middle step, it really became more damaging and more 
harmful. And this is sort of how our liver works when it's processing a lot of 
toxins.  
 
42:43   
Let's look at an example here; let's look at it in a bit of a different way. If we're 
looking at going through the liver, we have a xenobiotic coming in, we have 
Phase I liver detoxification that might be overactive. So we're looking at an 
imbalance in detoxification where Phase I is actually upregulated. We saw that 
the 1A2 can actually be up regulated with nicotine was smoking, right? So it's 
working too fast. And what we have as a result is we have this addition of 
reactive intermediates that are very damaging to the body; they can create a fire, 
they can create inflammation. And these reactive intermediates have the ability 
to cause damage to DNA, RNA, and proteins, and there's actually a free radical 
created for each molecule of a toxin process through this this stage. So you might 
be thinking, 'Well, why does the body do this? If it's making something maybe 
toxic into something that's more toxic, sometimes up to five times more toxic, 
why does it do that?' And again, I want you to remember that it's a necessary 
part of the chemical process, like the recycling plant and recycling that bottle or 
that glass.  
 
44:13   
But then if we have a slow Phase II pathway, we have an imbalance in the 
detoxification, and we have too many free radicals coming in and not enough 
being processed through Phase II. So it's like two steps in the factory and we 
reach a bottleneck, and that bottleneck is going to create more DNA damage and 
more damage to our proteins. And finally, our goal is to get to inert water-
soluble metabolites where they're not causing damage. So that's one way that our 
detoxification process can be completely skewed. It's probably the most 



	

	
	

dangerous way as well where we have upregulated Phase I, down regulated 
Phase II, so we get that bottleneck, we get toxins building out. We can also have 
the opposite though, where we have a slow Phase I detoxification, and quicker 
Phase II detoxification. Now in this case, the reactive intermediates are not going 
to cause as much of an issue because we probably have a quicker activity down 
the line. However, we're not bringing toxins in fast enough into the 
detoxification pathways like Phase I, right? So Phase I is down regulated. It's not 
moving things along even fast enough here. So it's the opposite. So what we 
want is we want the speed of Phase I, and the speed of Phase II to equal each 
other or to work with each other, that toxins are moving through quickly and 
efficiently. That's one of the things we do when we do clinical detoxification 
programs. First of all, we're taking out toxins that may be making things worse, 
but we're giving our body nutrients, vitamins, minerals, phytonutrients foods, to 
upregulate, Phase I, and to upregulate Phase II detoxification, so we can move 
things through faster so we can help the dishwasher move the dishes through. So 
we've got actual chemicals that can induce Phase I liver detoxification.  
 
46:32   
Now we actually have chemicals that are good and chemicals that are bad, that 
can induce Phase I, and we're going to go through these so you're aware of them. 
So alcohol can increase Phase I liver detoxification, nicotine in cigarette smoke, as 
we saw with the CYP 1A2. Phenobarbital, which is a barbiturate. Sulfonamides, 
which come from sulfa drugs, and even steroids can upregulate that, so there are 
a variety of drugs that can increase Phase I detoxification. Remember, these 
phases are inducible.  
 
47:10   
Certain foods can do it as well. So cruciferous vegetables can induce Phase I. 
Now, the cool thing about cruciferous vegetables is, because some of you might 
be thinking, 'Oh, wait, I thought cruciferous vegetables are really great for 
detoxification and help prevent things like cancer', and they do and that's 
because they not only induce Phase I detoxification, but they also induce Phase II 
detoxification. So cruciferous vegetables are really a win-win situation. And I've 
got a book on my shelf, The Anti-cancer Diet, by David Servan-Schreiber, and in 
it he has a list of all these different foods that have been shown to have activity 
against certain cancers. There are about 20 or 25 foods per cancer like brain 
cancer, prostate cancer, breast, lung, and the top 10 are always the cruciferous 
vegetables. Garlic is actually at the top of all of them. And then we have leeks, 
cabbage, Brussels sprouts, and kale. These are really critical for detoxification. 
We're going to talk even more about that later on. But cruciferous vegetables as a 
food increase Phase I detoxification. Charcoal, broiled meats will increase Phase I 
and what happens is, when you cook meat on a high temperature element, the 
fats can fall on to the element and the smoke that comes from those burning fats 
go back up into the meat and they get absorbed, those are carcinogens. Those are 
actually called benzopyrenes and they speed up Phase I liver detoxification. 
Interestingly enough, turmeric and curcumin, the yellow pigment in turmeric, 



	

	
	

actually protects our body from benzopyrenes. A high protein diet will speed up 
Phase I liver detoxification, and oranges and tangerines interestingly enough.  
 
49:21   
Some key nutrients that will induce Phase I are niacin, vitamin B3, vitamin B1, 
and vitamin C. And as you'll see on your chart, there are many others. But these 
are the key nutrients that are going to really be important for Phase I 
detoxification. So you can see if someone is B3 or B1 deficient, or even vitamin C 
deficient, how liver detoxification is going to be compromised and how that's 
going to affect many other processes in the body.  
 
49:53   
A couple of herbs that we can use to induce Phase I are caraway and dill seed. I 
love herbs because, first of all, they taste great, they really give good body to our 
food, but they pack so much power in their little teeny punch, right? They have 
such a huge effect for what they are. They're loaded with phytonutrients that 
help protect our body from things like cancer and here we see that caraway and 
dill seed actually helped to induce Phase I liver detoxification.  
 
50:29   
Some toxins that induce Phase I are carbon tetrachloride, exhaust fumes, paint 
fumes, dioxin and pesticides. And actually knowing this is going to become 
important when we talk a little bit about how to assess whether our Phase I is 
upregulated or down regulated. Now looking on the flip side, because we can 
induce Phase I liver detoxification, we can actually inhibit and slow it down. A 
few points on this is, firstly, the effects can be rapid. So if I consume something 
that slows down Phase I liver detoxification, the effect can be immediate as soon 
as I absorb it. An example, which we'll see in a moment, is something like 
grapefruit, and grapefruit juice. For many drugs, grapefruit juice is 
contraindicated, because, as we saw, about 45 to 50% of drugs are processed 
through the 3A4 pathway. And grapefruit juice actually slows down this 
pathway by 30 to 40%; it has something in it called naringenin, which will slow it 
down 30 to 40%. So combining the two would be very harmful. Another really 
bad combination, if you're not trying to get drunk, is grapefruit juice and alcohol. 
Grapefruit juice is really going to slow down the metabolization of alcohol as 
well. So effects can be super rapid, can elevate blood levels of compounds, and 
prolong drugs effects.  
 
52:19   
If we're taking a drug and we're also eating or taking something that inhibits 
Phase I, it greatly changes the pharmacological reaction of that drug, and that has 
to be taken into account and can actually become dangerous; it can lead to ADRs, 
or adverse drug reactions. There are different types of ways that this happens. 
One is competitive inhibition. So competing for receptor sites or spots on 
enzymes. Another is permanent binding. So a couple examples are cimetidine, 
which is an antacid, and ketoconazole, which is an antifungal. So they 
permanently bind to these enzymes, rendering them unable to do what they 



	

	
	

need to do. and mechanism based inactivation, a another way of saying this is 
suicide. So they actually inactivate the enzyme, and steroids would be an 
example of something that could do this.  
 
53:22   
Things that inhibit Phase I detoxification that are drugs are benzodiazepines, 
antihistamines, h2 antagonists, ketoconazole, all and sulfaphenazole. All drugs 
that are regularly prescribed for all sorts of things, like anxiety, high stomach 
acid, or what people think is high stomach acid; that's what h2 antagonists are 
for, it was usually due to low stomach acid. Antihistamines, people use during 
allergy season like it's candy, etc.  
 
53:59   
Some foods that do this, I talked about grapefruit has naringenin in it, which can 
slow down Phase I liver detoxification by 30 to 40%; fairly significant. And 
another thing to consider is we have to look at people's diet diaries. What if 
someone is consuming a grapefruit every single morning for breakfast because 
they think that's healthy? We should really take that into account as well because 
that's an important factor here. Curcumin inhibits Phase I detoxification and 
induces Phase II liver detoxification. So it helps a little bit with balance as well. 
Curcumin is being extensively studied for its effects with preventing cancer or 
even treating cancer in some cases. And it really helps to balance out and 
imbalanced detoxification process. Capsaicin will help to slow it down; that's 
found Cayenne, and eugenol, which is found in clove oil.  
 
55:06   
Another couple of inhibitors are aging, something we can't avoid, but as we age, 
Phase I detoxification slows down, and endotoxins. So, for example, 
lipopolysaccharides, which come from the gut and can get absorbed into the 
bloodstream, can slow down Phase I liver detoxification. So how do we 
determine whether Phase I is dysfunctional, or too slow, usually is what we're 
looking for? So one is caffeine intolerance. Now we know that caffeine is 
detoxified through the 1A2 pathway. So if someone consumes caffeine first thing 
in the morning, or a coffee, and they can't get to sleep that night, we know that 
they have a very, very slow Phase I liver detoxification pathway. And we could 
also look at the opposite. So if someone can have one of those huge coffees right 
before they go to bed, and they're completely fine. Well, they're clearing that out 
super quickly, so their Phase I is probably upregulated. That's just a really cool 
test, or question, you can ask someone that's fairly simple, that's going to give 
you some insight as to what's going on in their liver.  
 
56:28   
Liver disease is also going to affect Phase I, of course, and another question, 
which I regularly asked my clients during their intake is, are they sensitive to 
perfumes or other environmental chemicals, like exhaust fumes, or people 
smoking. Not liking these things is one thing, but smelling someone's perfume 
and getting intense migraine headache, or getting extremely tired, or getting very 



	

	
	

nauseous or something that puts you out of commission is a sign that you can't 
detoxify those toxins effectively. Now, whenever we smell something, we have 
to detoxify it in our liver. I just don't understand the obsession with smelling a 
certain way. Mostly here in North America, in the westernized world, people put 
on perfume so that they can smell nice, they buy the perfume, because they like 
it; they put it on because they like the smell. They don't know if everyone else is 
going to like the smell and I just find it completely ridiculous because when 
someone puts on a perfume, they're actually forcing everyone that's with them to 
detoxify that perfume. Perfumes have up to 1000 different chemicals in them, 
many of them that which have never been approved for safety. Remember, we 
talked about how the safety process works with a lot of these things. They're 
usually innocent until proven guilty, which is it should be the opposite. So 
perfumes are polluting the environment. I believe a number of years ago there 
was actually a lawsuit against Axe body spray, because they were polluting the 
air in California and they received a really big fine because those aerosols pollute 
the air. So anyway, that's my little beef on perfumes.  
 
58:31   
Phase I liver detoxification; we talked about ways it could increase, ways that can 
decrease it. We talked about its balance with Phase II detoxification. Next we're 
going to move on to phase II detoxification. 
 
 


