
	

	
	

 
Advanced Clinical Focus: Detoxification and Biotransformation 
Transcript – Class 2 Part 1 
 
0:00   
Hi there and welcome back. We're going to get into the clinical consequences of 
toxins and how they can actually damage the body. We know by this point that 
toxins are damaging, and of course, we're well aware of some of their 
consequences, or else we wouldn't be here in this course. We know that they're 
critical and affecting our biochemistry, and affecting our physiology and how 
everything works in the body. But what many people don't understand is how 
this actually happens. How is it that these chemicals, these toxins, even some 
naturally occurring toxins, these endogenous toxins and exogenous toxins, how 
are they actually affecting our physiology? So that's what we're going to focus on 
in this section.  
 
0:47   
There are five specific ways in which toxins are going to cause damage in the 
body. First is oxidative damage. This is the ability of reactive oxygen species, also 
known as free radicals, to cause damage to our tissues. Enzyme inhibition, so 
stopping enzymes, which are the catalysts of all the reactions in our body from 
actually carrying out and doing the activity and the chemical function that they 
require. Damage to the DNA, so our book of life. The information that creates 
our proteins and that keeps us alive and keeps our tissues regenerating our 
DNA. Damage to the cell membranes, and we'll talk about that specific system 
and how our cell membranes interact with our environment; and endocrine 
destruction. So we're going to go into each one of these in a bit more detail.  
 
1:52   
So firstly, oxidative damage; we can look at it as a disturbance in the balance 
between the production of reactive oxygen species, also known as free radicals, 
and antioxidant defenses. So we saw that, in the earlier part of this course, that 
we are exposed to both exogenous and endogenous toxins, and oxidative 
damage can happen from the inside, it could also happen from the outside. An 
example of this from the outside is ionizing radiation, so something like an x-ray, 
for example, it's going to create huge amounts of oxidative damage or oxidative 
stress. Well, let's look at this reaction in a specific scenario.  
 
2:38   
In this situation, we have toxic metals at the top and we have iron, cadmium, 
mercury and arsenic. We have them damaging our antioxidant defense systems, 
and depleting thiol stores, and thiol is a very important antioxidant. This goes on 
to create reactive oxygen species. So these molecules that can go around and 
cause damage to tissues and, of course, we know them as free radicals. Free 
radicals kind of sound like what they are, they're free, and they're radical; they're 
floating around looking to cause damage to tissues. Then we get damage to our 
lipids, we get lipid peroxidation, so damage to those fats, especially the ones in 



	

	
	

the membrane of all of our cells. All of our 10 trillion cells have cell membranes 
around them and these are very sensitive to damage, so those get damaged and 
that's very important because those communicate with the outside world. We 
also have damage to our proteins, we have protein oxidation, and proteins are 
many amino acids put together. In order for them to function in a certain way, 
they need to be in a certain shape and this is a very important part of protein 
structure and specifically enzymes. When there's damage to those proteins, they 
get an odd shape and that is going to greatly inhibit their function and cause 
protein dysfunction. Then we actually have direct damage to DNA, we have 
oxidized nucleic acids, we have impaired DNA repair. Our DNA has the ability 
to repair itself, in case there's some insult or injury to it, but this gets impaired in 
this situation as well, which can lead to mutagenicity and carcinogenesis, so 
cancer, and it could also lead to cell death or apoptosis. So you can see on this 
first mechanism how oxidative damage can lead to possible cell death or damage 
of our tissues.  
 
4:50   
The second way that toxins are going to cause damage is through enzyme 
inhibition, and this is when we have displacement of essential nutrients, thus 
inhibiting a particular process. You can think of our essential nutrients, for 
example, our minerals, as parking places, or as the cars that might take off the 
parking places, in other words, the receptors. So on all of our cells and our 
enzymes and throughout our body, we have receptors, we have parking places, 
and a specific nutrient might take up that parking place. Maybe the orange car is 
magnesium, the blue car is manganese, the yellow car is silicon, the red car is 
calcium, and the purple car is phosphorus; we've got different minerals taking 
up different places. One of the dangers with heavy metals, specifically, is that 
they have affinity for very similar sites, so two minerals might compete for a 
particular receptor site, so that they can induce a specific reaction. And of course, 
the essential mineral is going to create the appropriate reaction, while the toxic 
mineral is going to create a negative reaction. Let's look at an example of this.  
 
6:18   
So here we have a process where there's a production of heme. And of course, 
heme is very important transport molecule with iron at the centre of the heme 
molecule. We commonly know heme being used for hemoglobin to transport 
oxygen throughout the body. We need to produce heme or else we're not going 
to have proper blood levels of this molecule. Now, what's interesting is that there 
are two enzymes, ALAD and ALAS, that move ALA through the first part of 
process, as you can see here in the picture. And these two enzymes are very 
dependent on the mineral zinc. Of course, zinc is an essential mineral, we need 
large amounts of it in order to take care of all the reactions that it's involved in; 
it's involved in many enzymatic reactions in the body. But an invader can come 
in, and that's when lead comes in. Lead can actually push zinc out and displace 
it, thus, taking the receptor site or taking the place in these enzymes, ALAD and 
ALAS. Now, as a result, we have a buildup of ALA, and this build up increases 
oxidative stress, as you can see in the big bright red bubble. This causes 



	

	
	

widespread damage to the cardiovascular system, neurological tissue, as well as 
the kidneys, liver and reproductive organs. So we've known for years how 
damaging lead can be and, in fact, we first thought that you have to have X 
amount of lead for it to be dangerous. But as we learn more and more, we 
discovered that less and less lead is probably safer and safer up to a point where 
probably no amount of lead in the body is safe. And we're going to talk about 
and hone in on lead a little bit more detail later on. But the important part here is 
that one of the mechanisms that toxins will affect our body is by displacing other 
minerals. 
 
8:43   
This also becomes good news when we want to detoxify from some of these 
minerals, because just like lead can push zinc out of the system, we also find that 
we can use higher amounts of these minerals, or adequate amounts of these 
minerals, to push the heavy metals out. So zinc repletion and making sure we get 
enough sources of zinc would be critical for making sure we get that lead out 
and keeping it out as well; making sure our enzymes function appropriately.  
 
9:17   
Next, we have damage to our DNA. We get direct damage to the DNA and we 
also can get interference with DNA repair enzymes. So our DNA succumbs to 
some damage. For example, if you go out in the sun, and you're exposed to UV 
light, or you go for an x-ray at the dentist, maybe you break an ankle and you get 
an x-ray; some of these things that we were just exposed to naturally or you 
know pretty regularly in our society. Well that can cause damage to DNA, but 
DNA has certain repair mechanisms that allow them to, one, take care of cells 
with damaged DNA that have gone AWOL and get rid of those, our immune 
system takes care of that, and also the ability to repair our DNA. When there's 
toxins or radiation that we're being exposed to, this can damage our DNA. And if 
this process keeps on happening, we can end up with pathological symptoms 
and pathology. Here are a few studies and a couple of examples of how we 
damage our DNA or some of the results. Firstly, air pollution inhibits DNA 
repair, and increases DNA replication errors. So they found a direct correlation 
between the pollution that goes into our atmosphere, and how our DNA is 
affected. Of course, most cities nowadays have to deal with the smog issue. 
Insecticides and phthalates also can damage sperm DNA. So when we talked 
about Sandra earlier in the course, we saw that she might have been exposed to 
some insecticides and also some phthalates, which can cause damage to sperm 
DNA in men. And of course, sperm are single celled organisms, and they're 
highly susceptible to being damaged. We also know that sperm counts have 
decreased over the years, due to a number of factors, in part being to these 
chemicals that more people, specifically men, are exposed to more and more 
often. The fourth way that toxins are going to impose damage is to cell 
membranes. There's an inactivation of membrane enzymes and we also have ion 
channels and pumps being affected. Now, our cell membrane, as you can see 
here, is a bilipid phospholipid layer; it's two layers of these phospholipids, and 
on one end, the ball end, we've got a phosphate group, and on the other end, 



	

	
	

these little tails coming off, we've got fatty acids. Embedded in this cell 
membrane we have ion channels and pumps and different enzymes. Really, this 
is what encloses the whole cell, our cell membrane, and it houses all the 
organelles, the endoplasmic reticulum, and the mitochondria, and, of course, the 
DNA in the middle is really protected. This is the portion of our cell that 
communicates with the outer environment. So it's the portion that communicates 
with the bloodstream, for example, and we have transport of nutrients into the 
cell, and toxins out of the cell through the cell membrane channels. So it's critical 
that the cell membrane is working properly, because it is the point of transfer. It 
is how we get rid of the garbage from the cell and bring in the good stuff. So 
even if we were trying to do a detoxification program, but our cell membrane is 
not working properly, well, we can't really get those toxins out, and we can't 
bring those nutrients into the cell. So cell membrane health is critical for 
continuing that detoxification and that exchange of our essential nutrients and 
our toxins that want to leave. 
 
13:31   
And the final way in which toxins impose damage is by endocrine disruption. Of 
course, endocrine refers to our endocrine glands and our hormonal system, and 
what we have is interference of hormonal action. We also have mimicking of 
hormonal action. So here I have a bit of an example using estrogen, and we can 
use a similar analogy as we did before, where on our cells we have receptor sites, 
almost like a parking place. And in that parking place, there's only room for one 
type of vehicle. So one vehicle can dock in that one receptor, and here we have 
our yellow car, which will represent our endogenous estrogens, the estrogens 
that we make in the body. And here we have a red car, which are known as 
xenoestrogens and xenoestrogens are things like Bisphenol A, or BPA, which we 
find in plastics. Also, phthalates have been shown to have estrogenic activity, as 
well as parabens and even some pesticides. So a lot of these chemicals in our 
environment have an estrogen like activity, and these are known as 
xenoestrogens; xeno meaning foreign and estrogen meeting estrogen. So we've 
got an estrogen receptor here. So if I have a lot of those xenoestrogens in my life, 
and in my environment, I'm drinking out of plastic bottles, I'm microwaving in 
my plastic Tupperware, I'm using skincare products with these things, I'm 
drinking tap water. Well, those are going to overload the system take the place of 
the estrogen receptor, and these xenoestrogens actually have up to 1000 times 
more activity than our endogenous estrogen. We know that certain cancers are 
dependent on estrogen. Just to continue with this example, like breast cancer, for 
example, that is estrogen receptor positive, can be highly affected by the 
xenoestrogens, and it has been proven over and over again, that the 
xenoestrogens can promote cancer and can promote growth. Now, continuing on 
with estrogen, what's estrogen for? Well, in the menstrual cycle, in a female 
cycle, estrogen is one of the messengers one of the hormones that tells the 
endometrial lining to grow, to get ready for implantation. If there is no 
implantation estrogen levels go down, we clear it out of the system, and we get 
our estrogen levels low again, and then we go through that cycle all over again. 
But what if you had these xenoestrogens in your body, causing a much stronger 



	

	
	

reaction, up to 1000 times stronger and happening all the time? It's really going 
to mess up our physiology and this is another reason why these toxins are so 
dangerous.  
 
16:45   
So a few more examples on how different chemicals will actually affect the 
hormonal system. Arsenic disrupts thyroid hormone and retinoic acid receptors. 
Thyroid hormone really is critical for the function of all of our cells; it controls 
the speed at which all of our cells are doing their work. It's like the thermostat in 
the body. So when our thyroid is working properly, the temperature in the room 
is really good, and the cells are working appropriately. But arsenic will disrupt 
that activity. Arsenic modifies genes associated with insulin resistance. So 
insulin, another very important hormone for balancing blood sugar, for affecting 
our energy stores, for bringing glucose into the cell, right? And very important, 
and implicated in things like diabetes, obesity, even cardiovascular disease.  
 
17:51   
POPs or persistent organic pollutants act as obesogens interestingly enough. You 
could extrapolate right from the word obesogens, that they actually cause us to 
gain and store weight and calories. In fact, persistent organic pollutants or POPs, 
are more associated with diabetes, than diet and lifestyle, which is just mind 
blowing, that these chemicals are a much larger influence on diabetes than diet 
and lifestyle, meaning that if someone has diabetes, and I'm talking about Type II 
diabetes, detoxification can become a very important part of their protocol and a 
very necessary part to bring health back to their body and to bring them up a 
slope of health. We could adjust diet, we can adjust lifestyle, but we might hit a 
plateau, and sometimes this is due to a toxic burden or a total toxic load, as we 
talked about, adding to the fact that they might have endocrine disruption.  
 
19:03   
Finally, we have phthalates causing insulin resistance as well. These are the 
things that make plastic soft, and we're all exposed to as well, because it's in our 
water and environment and these can cause insulin resistance. So you can see 
how even just a few of the chemicals listed here have such a profound effect on 
our insulin regulation, on our blood sugar control, and our energy utilization. So 
those are the five ways in which toxins are going to cause damage to the body. 
 


