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Please note: Our transcripts are automatically created and may contain errors or 
omissions. 

Hi everyone. Today's topic is going to be on the role of gut, brain function and 
depression and motivation. 

This is a topic that seems to be very interesting for a lot of people, how the gut impacts 
the brain. And what I want to do is really go over some of the mechanisms of 
depression, and go over some of the mechanisms related to how the gut functions and 
how they interrelate with each other. And hopefully, we can clear up some of these 
mechanisms. 

Now, some information to share with you. And by the way, thank you everyone for 
joining us in 2021. We have two new online health programs that we're launching in the 
next month. One's called the Gut Health: Solving the Puzzle program, which I go 
through a step-by-step approach, really talking about how to go through and figure out 
what's going with your gut. 

And we have another one called the Food Sensitivity: Solving the Puzzle program, 
where I really try to clarify all the mechanisms that are involved with food sensitivity and 
food sensitivity testing, and why people develop food sensitivities, the difference 
between one type of food sensitivity test versus another because these are just 
common areas of confusion. 

So, if you want to learn more about our two online programs we're launching this month, 
please go to Dr. K News. And there's a link where you can get information about the 
courses. And I think for the initial promotion, if you sign up for the Gut Health one, then 
you get the Food Sensitivity course for free, as a way to really get people excited about 
the programs. 

But let's talk about today's topic. And today's topic is really about how gut function really 
impacts depression and motivation. So, in order to talk about that, let me get my camera 
straight here. So, in order to talk about that, I really have to really explain the models of 
depression first. 

So, when you look at the current neuropsychiatry literature, what you see in that is really 
two models of depression. One model of depression is really based on 
neurotransmitters being imbalanced. We have something like serotonin off, or dopamine 
off, or epinephrine, and this is where you have serotonin reuptake inhibitors and tricyclic 
antidepressants, and you have different classes of medications that are there to 
address. 

Depression from a neurotransmitter imbalance point of view, and that model seems to 
be coming more and more outdated as time goes on. And what they're really finding is 
that one of the major models of depression is really the inflammatory model of 
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depression, where inflammation really shuts down neuron function and disrupts 
neurochemical imbalances. 

And what they're finding is that some of these medications that were actually 
theoretically trying to balance that neurotransmitters, their impact is really more on the 
inflammatory pathway than they realized before. And that's why some people are 
noticing benefits with it. 

But most of the research coming right now in the neuropsychiatry world of depression is 
really focused on the inflammatory model of depression, that is also known as the 
cytokine model depression. Well, they're really looking at how inflammation in the brain 
really starts to shut down mood and impact neurochemicals. And that has a direct link 
with how the gut can impact the brain and how gut function can impact depression 
mood. 

Now, another part of this discussion today is really on motivation. And when you look at 
motivation, motivation is very characteristic of an area of your brain called the prefrontal 
cortex working. And your prefrontal cortex is involved with what's called executive 
function, like planning, and organizing, and figuring out tasks and being goal driven and 
motivated, and then initiating. These are all the aspects of the prefrontal cortex. And 
these are highly driven by dopamine pathways. 

Now, there's mechanisms of the gut that can cause inflammation in the brain and 
there's mechanisms of the gut that can really throw out these dopamine pathways. And 
this is why there's been a lot of research and understanding recently of how gut 
functions impacts things like motivation, depression, and just overall brain function and 
mood. 

So, I think all of us have had experiences where we'd eat certain meals and our brain 
function has changed, or maybe you've eaten too much after like a Thanksgiving or 
celebration, and then you had nightmares that night or sometimes you may know there's 
certain foods you eat, as soon as you eat them, that you may get brain fog and can't 
think. The most common ones are things like gluten and dairy. 

But we know that there's mechanisms involved with gut function and brain function that 
we've probably all have experienced to some degree. So, what does the research really 
showing about these topics? Well, I think the key thing is that what we're really 
understanding is that first of all, there is absolutely an intimate relationship between the 
gut and the brain. 

Now, I used to teach human brain dissection for three years. And I taught at Bastyr 
University. And one of the things we would do before the semester started is we would 
extract the brains out. And we would have to cut the skull and pull the brain out, and 
then have this for the rest of the semester for brain dissection. 

But before we did that, the classes semesters before, they would have general human 
dissection course of the human body, where they would open up the abdomen. And one 
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of the things that I always had my students do before we extracted the brains out was 
just to look at the brainstem as it goes into the neck. When you look at the brainstem, 
you can see pathways from the brainstem right into the gut through what's called the 
vagus nerve. 

So, the pathways to the gut and brain anatomically are very, very much connected to 
each other. They're not separate. And I would have my students put their hands on the 
brainstem and follow out the lower brainstem out into the vagus nerve. And then the 
vagus nerve and just branch into all the different connections in the small intestine, 
large intestine and into the part of the gastrointestinal tract called the enteric nervous 
system, which they do sometime will call the second brain where you have all this 
neurological connectivity at the gut. 

And those neurons in the gut are there to activate muscle contraction and gallbladder 
contraction and to activate what are called autonomic pathways to release digestive 
enzymes and neurological pathways to stimulate blood flow in blood vessel constriction, 
and so forth. And that bagel pathway is one pathway of how the brain communicates 
with the gut and how the gut communicates with the brain. And this is what's called a 
catalyzed pathway. 

So, we know that information is going back and forth bidirectionally from the vagus 
nerve from the brain to the gut and the gut to the brain. And these are neurochemical 
signals. And these neurochemical signals impact from the brain to the gut, how the gut 
manages constriction of muscles to move food, like enzyme release, and so forth. 

But the other way around is there seems to be some impacts from these neurochemical 
pathways up from the gut were some studies are now showing impact mood, and 
general brain function, and appetite. And there's pathways, there's neuropeptides, for 
example, in the gut, one of them is called ghrelin, G-H-R-E-L-I-N. And gut bacteria 
release ghrelin. And then ghrelin goes up the vagal pathways and activates areas in the 
brain called the hypothalamus to regulate our appetite. And then there could be 
disruption and gut bacteria that can, for example, change our appetite and also our 
mood in relation to our appetite. 

So, we know that there are intimate connections between the brain and the gut 
anatomically through the vagus nerve bidirectionally through these different 
neurochemical signals. Now, we also know that there's what they call noncatalyzed 
pathways. And noncatalyzed pathways are like these neurochemical pathways. 

So, our gut bacteria produces all these different chemicals, neuropeptides and 
neurotransmitters. And then these gut bacteria release these compounds and these 
neurochemicals into our bloodstream. And these pathways make their way into the 
brain, and then the brain has cells which respond to them. So, we also know that there's 
in addition to the vagal pathways, that there's neurochemical pathways in which the gut 
corresponds to the brain. And then we know that these neurochemical pathways have a 
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different influence if the blood brain barrier is intact or if the blood brain barrier is 
breached. 

So, if you kind of really break it down and we look at this gut-brain relationship and we 
look at how the gut can impact brain function, we know that as far as pathways goes, 
there's the vagus nerve that goes back and forth between the gut and the brain, where 
you can have communication. There are bacteria in the gut that release 
neurotransmitters, proteins called cytokines, gut peptides, that get into the bloodstream 
that can get to the brain. 

And some of those peptides can get to the brain under healthy normal circumstances in 
the blood brain barrier, which keeps large particles out intact because they can cross 
the healthy blood brain barrier, so, these neurochemicals. Other times, the blood brain 
barrier is breached with these neurochemicals and adverse bacteria byproducts can 
actually get into the brain. So, those are the communication pathways. 

Now, so what have researchers found? What's latest in the world of the gut-brain 
research? Well, some really exciting things that have come out, which I think all of us 
that practice functional medicine have always recognized, but it's really nice to see 
these mechanisms investigated and really identified in the literature. And one of them is 
for example, the role of gut inflammation, brain inflammation. 

So, there are now multiple studies that have clearly found that for patients that have any 
kind of inflammatory bowel condition, whether it's celiac disease, whether it's any kind of 
inflammatory, like IBS, irritable bowel syndrome, whether they have something like 
ulcerative colitis, or Crohn's, which is a severe inflammatory autoimmune bowel 
disease, when there's a history of chronic inflammatory bowel disease with a group of 
individuals, when they compare them to individuals that don't have these inflammatory 
bowel conditions, they can see a very clear, statistically significant change in their brain 
related to brain inflammation and what are called white matter hyperintensities. 

Meaning that when they take a group of people who have gut inflammation and they do 
MRIs of the brain, they see that their brain has inflammation and scarring, as measured 
by what are called white matter hyperintensities, which are areas of myelin injury, 
compared to people that don't have them. And then the numbers are dramatic. There is 
a significant degree of risk for having brain inflammation when you have gut 
inflammation. 

So, numerous papers like that have been published in the literature, and more and more 
keep supporting the same pathway. And what we're finding is that there is very clear 
indication that when the gut is on fire, that the brain is on fire. 

Now, so, that's been in the studies where they looked at MRI findings in people who 
have inflammatory bowel disease. Now, there's also studies that have been done by 
looking at the actual messenger pathways of what's happening in the gut and what's 
happening in the brain. What they're finding is that there are cells in the brain called 
neuroglial cells. 
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And these neuroglial cells can get activated by different pathways in the gut and 
neuroglial cells are cells in the brain that are basically the immune cells of the brain and 
they create inflammation in the brain. So, what they're finding is that various 
physiological mechanisms that are happening in the gut can turn on these microglia or 
neuroglial cells in the brain that then create brain inflammation. 

But if you remember, brain inflammation is then going to disrupt neurotransmitter 
pathways and lead into depression, the so-called cytokine model of depression. And if 
that inflammation depression gets into the frontal lobe and its dopamine pathways, then 
people lose their motivation and drive as well. 

So, this is also why when someone's constantly on a proinflammatory diet, like they're 
eating foods that they're sensitive to, maybe it's milk, maybe it's gluten, maybe they just 
eat fast food all the time, whatever the scenario is, the constant inflammatory cascade 
that's taking place in the gut, because of their immune reactions to specific food proteins 
may be really impacting their glial cells and turning on inflammation in the brain. 

And we know that the immediate effect of inflammation in the brain is going to be 
depression, motivation issues. And another key feature is basically a loss of endurance 
for brain function. 

So, these inflammatory responses in the brain, they also shut down what are called 
mitochondria. These are the energy powerhouses of cells. And then neurons, the brain 
loses their endurance. So, what happens over time is that when people start to get gut 
inflammation, that gut inflammatory cascade through neurochemical pathways through 
the vagus, through inflammatory chemical releases in the gut, turn on these neuroglial 
cells. 

These neuroglial cells then create an inflammatory response in the brain. This disrupts 
neurotransmitters, which then impact mood. But it also causes inflammation, which just 
impairs normal neurochemical signaling. And then, as this inflammation goes on, the 
energy powerhouses of the cells start to shut down and the brain loses endurance. 

So, another key feature of gut on fire that's causing a brain on fire leading to depression 
motivation is the person starts to have very little brain endurance. So, they can't drive as 
long as they used to. They can't focus and concentrate as long as they used to. They 
may not be able to finish an entire chapter of a book anymore. And those are signs that 
the energy production pathways in the brain are starting to shut down. And this is very 
common when there's an inflammatory response in the brain. So, we know that that's 
one of the clinical presentations. 

So, as a clinician, when I see a patient come in and tell me that they are depressed, 
they have depression, they can't focus, they can't concentrate, their brain functions 
down, and they usually say I'm tired all the time. When they say they're tired all the time, 
it really ends up being that anytime they use their brain that shuts down on them, that 
it's really more brain fatigue than anything else. 
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You always want to suspect that there's an inflammatory response in the brain. We hear 
those things as a clinician, and then as a clinician, one of the major drivers of brain 
inflammation is it's gut inflammation. So, then you want to look at their diet and see what 
happens. 

And for some people, there's dramatic changes, sometimes just going on a gluten dairy 
free diet or making some steps to start to heal a leaky gut pattern. And those 
mechanisms may be the first time they've actually responded to anything impacting their 
brain function, their endurance, their energy levels, and their depression. 

And this is a very real mechanism. I think everyone who practice functional medicine 
sees it day in and day out. And people that have an inflammatory responses in the 
brain, especially coming from the gut, they tend to be the patients that do not respond to 
a serotonin reuptake inhibitor or a tricyclic antidepressant because those mechanisms, 
those medications, don't have the direct effect on dampening their neuroglial 
inflammation, as if they were just to get to the root of the problem, which is their 
inflammatory response overall. 

They may have some benefits initially. As the inflammation gets worse and worse, they 
lose their benefits as well. So, those are the common things that we see in the clinical 
world with people that have this gut on fire or brain on fire pattern. 

Now, there's also some very other interesting things that have come out in the literature. 
One of them is when there is leaky gut, when the tight junctions of the gut open up from 
inflammatory responses, and food particles can cross that can really impact depression 
and major mood disorders. But furthermore, when that gut barrier breaks down, the 
blood brain barrier breaks down, and the blood brain barrier is a pathway that keeps 
things out of the brain, so, these microglial cells are activated all the time. 

So, our brain has something called the blood brain barrier, which are what are called 
astroglial cells that are tightly put together, and what are called endothelial cells, which 
are blood vessels to keep things out of the brain. 

And the blood brain barrier can also become breached. And when the blood brain 
barrier becomes breached, particles that shouldn't get into the brain, like different 
viruses, bacteria, pollutants, chemicals we have in our body from either breathing it in or 
getting chemicals exposed to us from pesticides, food, or whatever the source may be, 
can now cross into the brain. And when those chemicals can cross into the brain 
because the blood brain barrier is breached, these glial cells turn on and we get this 
inflammatory cascade in the brain. 

But one of the connections between the gut and the brain is that when there's a leaky 
gut pattern, there's also a leaky blood brain barrier. So, they're finding that when you 
have one, you typically have the other. 

We actually published a study on this last year. We published it in an International 
Journal of Molecular Science where we took 300 patients that have Crohn's disease 
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and ulcerative colitis, and we measured their tight junction protein markers, and we 
measured the blood brain barrier markers. And we found a significant risk for those that 
had inflammatory bowel disease having blood brain permeability, if they have leaky gut, 
compared to people that are subjects in our study that didn't have them. And we were 
able to publish that. 

Other researchers have found other mechanisms related to that. But the key thing that 
keeps showing up the literature is that when you have a leaky blood brain barrier, I'm 
sorry, a leaky gut barrier, you also have a leaky blood brain barrier. And when you have 
a leaky blood brain barrier, you have different types of chemicals, like pollutants, and 
different proteins that can then get into the brain. They turn on the glial cells and you 
have this inflammatory cascade in the brain. 

I can tell you as a clinician who measures blood brain barrier permeability with lab test, 
we use something called S100B, a blood pain barrier protein aquaporin. These markers 
are routine markers to measure blood brain barrier integrity. When you see these off, a 
lot of times you can't get those become normal until you fix that leaky gut. So, there's 
definite connections between how to fix that leaky gut to heal a blood brain barrier so 
you can actually decrease the inflammatory cascade that's happening with an 
individual's brain. 

And these mechanisms that are involved with gut inflammation, or leaky gut and leaky 
blood brain barrier are also the identical mechanisms that cause inflammation in brain 
that leads into neurodegenerative diseases. So, it's really a big deal. 

So, it's not just about the depression and motivation issues, but if you have chronic 
depression, chronic motivation, and you have brain fatigue issues, it really is a sign that 
you're having these inflammatory cascades that are happening in your brain, which is 
going to in the long run, really support a neurodegenerative mechanism, which means 
your brain is going to atrophy. It has a greater risk of having atrophy and degeneration 
because these mechanisms inflammation promote all types of neurodegenerative 
diseases. Most common one being Alzheimer's disease and cognitive declined. So, you 
really want to always look at the gut. 

I think as time goes on, people that have major depression and motivation issues are 
going to be treated at gut level problem properly first because we know that the major 
inflammatory model for brain is an inflammatory one. And major cause of brain 
inflammation is typically gut inflammation. And when those things start to happen more 
commonly, I think we're going to have significant changes in the outcomes of people 
that are suffering from depression. 

Now, there's also outside of the inflammatory model of depression and the leaky blood 
brain barrier models of depression, there's a totally different model of gut-brain 
pathways impacting depression that involves got peptides that control blood sugar 
regulation. 
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So, what they're also finding is that your diet will impact the population of bacteria in 
your gut. And the population of bacteria in your gut, produce what are called peptides 
and polysaccharides. And these polysaccharides and peptides have an impact in 
controlling your blood sugar response, your insulin response. 

So, there's a lot of research now that is showing that the diversity of your gut bacteria 
and your diet changes your gastrointestinal microbiome environment. And changes in 
the gastrointestinal microbiome have major impacts on insulin receptors, which control 
how your body responds to blood sugar spikes, when you eat food. 

And these most studied one is a peptide called GLP1, glucagon-like peptide 1. And 
what they find is that when people have a lot of fiber in their diet and lots of diverse 
fibers and they have a lot of diversity, they tend to have greater activity and function of 
GLP1, which is this gut peptide. And this gut peptide communicates and interacts with 
what are called G coupled proteins in the gut and these G coupled proteins in the gut 
control how the pancreas releases insulin. 

And when these gut peptides are being produced in healthy quantities and there's 
normal GLP1 responses happening from gut bacteria, there's enhanced insulin 
coordination and function. And what that means is, for example, if you eat a meal, your 
body will release insulin to get some of that glucose from the food into your cells, you 
have energy. Well, when these gut peptides are working well, you can have disruption 
in that pathway. 

Now, how does that relate to depression? Well, the brain also has insulin receptors that 
are dramatically influenced by these pathways that are happening in the gut. So, you 
can actually develop insulin resistance in the brain. And there are transport proteins in 
the brain that have been discovered to be directly impacted by our diet that are called 
GLUT-4, GLUT4 vesicles that impact how our brain takes up glucose. 

So, another model depression, is you can have someone who is having this insulin 
resistance pattern happening in their gut because their diet is so bad that they don't 
have the gut peptides to control how the brain takes up glucose. So, the mechanism 
from their gut-brain causing depression isn't just inflammation, it's just their glucose 
load. So, typically, this happens with people that are just not eating enough plant fibers. 
They have dysbiosis. The bacteria is not healthy. And then they lose this ability to 
release this GLP peptide. 

So, the main mechanisms of how the gut can impact depression or the inflammatory 
mechanism through cytokines, through leaky gut, reach blood brain barriers, which then 
allows compounds across the brain and turn on glial cells, and then these blood sugar 
regulation pathways. 

Now, in the course that we put together, Gut Health: Solving the Puzzle, I have an entire 
section on the gut-brain in detail in the tree diagrams and illustrations of these things 
and how these things work in more detail and then how we clinically apply them. 
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But ultimately, the solution comes into fixing your gut. And one of the things to always 
consider if you're constantly dealing with brain fatigue, depression issues, motivation 
issues is to really optimize fixing your gut. And fixing your gut isn't simply taking a 
probiotic. 

They've also done studies in animals where they've used different strains of probiotics 
to see if it can change mood and behavior in animals. And what they find is that if they 
can see changes in the gut microbiome in relation to mood and the changes in relation 
to mood can have impact on brain, but they haven't found a probiotic that's always 
going from one person to another person. 

So, this model of trying to treat the brain through the gut isn't going to be as simple as 
everyone needs to just eat more fiber and take a probiotic, that is not how this works. 
And this is where the complexity of trying to really figure out what's happening with 
someone's digestive system and gut comes in. 

And this is one of the reasons why we put together the online program to teach people 
from chewing all the way down from saliva production to peristalsis, to moving the food, 
to hydrochloric acid enzyme release, to pancreatic enzyme release, to gallbladder 
function, to small intestine function, to microvilli function, to function that take place in 
the colon with electrolytes, all the way down, working all the imbalances be, how do you 
find them on yourself and how do you manage them, and then how does the brain and 
gut interrelate to each other, which is really, really critically important? 

So, those are the main things I have here. I'm going to take some questions and try to 
answer people's questions and relate to this topic. But like I said before, check out Dr. K 
News and you can get more information about that Gut Health puzzle. 

Okay. Let me try to look here. I can see some questions. So, one of the questions, is 
there a relationship between headaches and this gut-brain connection? Well, yes, there 
can be some connections between the gut and headaches as well. So, we know for 
example, there's been studies that have shown people who have gluten sensitivity that 
response to gluten and some individuals causes vascular spasm. And then those 
vascular spasms can then cause headaches. And then they can cause what are called 
neurochemical responses, like serotonergic responses. 

In the food sensitivity course that we're also launching this year, I talk about 
mechanisms related to have foods cause symptoms and they're not always an immune 
response. So, there's like serotonergic pathways. There's neurological responses that 
take away. There's vascular responses that take place that may cause them. So, yes, 
there are sometimes specific dietary proteins, that there's a vascular autonomic 
response triggered that can then cause headaches. 

So, sometimes the management of chronic headaches really involves gut function, just 
like major depression may really involve gut function. Hi. 

Hi. Sorry. There you go. Hi. 
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My wife, Dr. Reyes is here to help me with these questions. Thank you so much. Great. 

That's it. 

Okay. 

Okay. Happy new year. 

Happy new year. 

Okay. So, a lot of people were asking, but [inaudible 00:27:50], what can you do if 
you can't tolerate fiber? 

If you can't tolerate fiber, it means that you have most likely small intestinal bacterial 
overgrowth. And you really have to consider that as one of the diagnoses you need to 
get ruled out. If you can't handle any types of fiber that suggests that, meaning that 
when you eat fiber, you get immediate bloating, you get immediate distension, you get 
immediate headaches, you get immediate inflammation that you may actually have. Let 
me try to get my camera straight. 

You may actually really have small intestine bacteria where the bacteria of the large 
intestine has moved into the small intestine. And now whenever time you eat, those 
bacteria ferment and use those sugars and fibers to populate, and then they can cause 
an inflammatory response in the body. And in those cases, you got to really manage 
your small intestinal bacterial overgrowth and you probably want to get the diagnosis. 

The Gut Health: Solving the Puzzle program, we have a whole section on SIBO and 
what kind of dietary strategies and things you can do, but let me just give you the most 
important ones, since you're asking. The most important number one is just you 
immediately need to consider a FODMAP diet, because you got to get the inflammation 
down throughout your body. And the other thing is, if you can't take dietary fibers, you 
definitely want to be taking short chain fatty acids. 

So, you definitely want to be consuming things like butyrate. It's an over-the-counter 
supplement. And what happens normally is when you eat fibers, your body uses those 
fibers to convert into a fatty short chain fatty acid called butyric acid. And then butyric 
acid, butyrate turns on regulatory T cells in the gut to dampen inflammation and these 
short chain fatty acids actually have a major impact on glial cell function in the brain. 
And there's been numerous studies now published when they use short chain fatty 
acids like butyrate, they can manage inflammatory responses of glial cells in the brain. 

So, I would suggest if you can't handle any fibers and you suspect you have a brain-gut 
issue, I mean, for what I can share with you now, my Facebook talk is definitely 
consider a FODMAP diet and start, definitely consider taking some butyrate and see if 
that can help your general function overall. That's just something that's pretty easy to 
translate in a situation like this. 
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Yes, sure. Okay. So, this is a very common question also. Understanding everything 
you're saying, how then do you boost motivation and energy levels to do some of 
this stuff? 

Great. So, this is a vicious cycle. 

It is. 

Because if you don't have motivation, it's really hard to get things done. And I can tell 
you, as a clinician, last time you see a spouse bringing a patient in, typical thing is you 
have like a very concerned wife of a sick patient come in and say, "My husband's just 
not functioning," or a scenario or maybe another family member that's involved. Maybe 
the sibling is bringing their mom or their dad or something that's happening. 

And these patients want to get better, they just don't know how. And the fact that they 
can't comply with a program or initiate a program even though they want to is a 
significant sign that the brain dopaminergic pathways are not working. So, it's actually 
diagnostic. And as a clinician, you start to realize that these aren't personality issues of 
the patients, they're physiological. 

And the problem with it is to be quite honest, if you're on your own, it's hard. If you can 
have a family member help you where you can switch your diet or your friend, that can 
be very useful to you. We just have someone that can carry you along. 

One of the best ways to raise dopamine to get you motivated and to get your brain 
turned on to be able to do things is to exercise. But when your dopamine is low, you 
don't even want to exercise. It's just kind of like breaking that hurdle. If you can break 
that hurdle, just start to raise it a little bit. And you start to have to open activity, then you 
kind of break out of a vicious cycle. 

So, the best way to break out of dopamine vicious cycle is actually, not just diet. It's 
actually exercising and movement. So, if you can get some exercise and movement in, 
you can get your dopamine going, and then you can just stay consistent with that, then 
you can break out of this vicious loop and try to get some dopamine levels to your brain. 

Once you've done those to your brain, then I think it's much easier to then follow 
through with some dietary and lifestyle change. And that's the model I've been using in 
my practice with patients over the years. And it seems to be one of the few ways that it 
really does work. 

But that's my suggestion. It's not easy to do. You can't break out of that and you got to 
get your dopamine levels up. And again, the most effective and the quickest way to 
raise your brain dopamine levels is to do physical activity. 

You can just walk. 

Yeah, you may just start with a walk, maybe you're walking, maybe you wanted a little 
jog, maybe you don't, maybe just want to walk around the neighborhood, but just getting 
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committed to getting enough of your dopamine, what you have left to get you to get 
some movement going. And then as you get some movement, they'll get you go into 
getting more activity. And then that's kind of how you break out of this dopamine vicious 
cycle and change your brain chemistry. 

And interestingly enough, what researchers have found is that when people start to 
exercise, their gut microbiome changes. And they find that when people are sedentary 
and they start to exercise regularly, that their microbiome species change. They 
become much more diverse. So, physical exercise actually changes the diversity of the 
gut. 

So, it's not just the immediate effects of exercises changing dopamine levels in the 
brain, but it's actually changing the microbiome, which has mechanisms, everyone's still 
learning of how it may be influencing brain. Okay, next question. 

Okay, Nancy is saying, do all inflamed guts cause brain inflammation? 

Well, "all" is very strong word. But let's just say ... Yeah, well, let's say this. In medical 
research, we don't use the word "all", we use the word statistically significant, meaning 
not due to chance, not due to random chance. 

So, there's paper after paper after paper after paper that shows inflammation in the gut 
has a statistically significant change in the brain, which means it's not just random. That 
wasn't just a good people that they randomly find that they did data analysis to conclude 
that this was an actual real finding. So, I can only answer you say, it's not all, but it's 
artistically significant in data analysis, which means it's real. 

So, there's going to be a percentage of people and we don't know what that percentage 
is, and we know what all the variables are, that makes some people more prone to brain 
inflammation. 

So, for sure, it's not all, but it's real. And if you have any gut inflammatory condition 
where you always react to foods, everything you eat causes problems for you, or just 
you get constant bloating and distension all the time, listen, you shouldn't get constant 
bloating distension all the time, you should have regular problems. 

If that's not happening with you, your gut is not healthy. If your gut is not healthy, you 
probably have an inflammatory response as part of the dysfunction. And if that 
inflammatory response is now impacting your mood, your cognitive function, your brain 
endurance, now you have this gut on brain relationship that may be involved. 

In that scenario, you have to fix your gut and you got to figure out what's going on with 
it. But for some people, that mechanism can cause significant brain inflammation and 
some other people may not. The biggest clue that there probably is causing some 
mechanism brain inflammation for you, is that you're seeing patterns of inflammatory 
response in the brain, which would be things like depression, fatigue, and loss of brain 
endurance. 
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Okay, this is [inaudible 00:35:32]. Phil is asking, why do some people never 
experience neurological symptoms, even though they eat junk food every day? 

Why does some people never experience neurological symptoms? Yeah, I don't know. 
Why do some people smoke cigar every day and never have any problems? Because 
there's not one variable. In the reality of human physiology, it's not one variable. For 
example, someone who eats junk food or we can say gets exposed to a toxic chemical 
or say smoke cigars every day. 

Some have serious problems, some people don't, because it's not just that trigger, it's 
the only issue. Your body's ability to metabolize it, your antioxidant defense systems, 
your barrier system, your genes, how you clear out different chemicals all play a role in 
changing the expression of that one, unhealthy variable. 

So, it's a multivariate system. Your body is a multivariate system. Some people have 
different variables that protect them and some people have different variables that make 
them more vulnerable. So, that's the way the body works. 

I was going to say yet, they haven't experienced symptoms yet. 

Yeah. And these variables that protect them can break down over time. So, if you 
smoke a cigar every day in your 20s, that might be different if you smoke a cigar in your 
40s, or get exposed to toxic chemicals in your 20s like a car exhaust or work in a 
mechanic shop, it may be different than when you're 40. And you may have some of 
those things change maybe after you have a disease like celiac disease turned on at 
some point in your lifespan. And now you deplete your antioxidants or other things. 

So, it's a constantly dynamic multivariate model that's changing all the time. So, just 
because they eat junk food and don't have symptoms doesn't mean that that's going to 
be them for life. Because I can guarantee you, that any teenager given junk food diet, 
they're going to be, "I feel fine." But give it time. 

Yeah. So, Shawn is saying, in advanced gut test indicates one has no production 
of butyrate, is the goal to repopulate the bacterial strains that produce butyrate or 
should you just simply give the supplement butyrate? 

Right. So, if you've done a comprehensive stool analysis and one of the things they 
measure in many of these profiles is your gut butyrate levels, and it's like really low, you 
definitely want to increase your fiber intake because we know that fiber intake definitely 
impacts your gastrointestinal butyrate production. 

So, we definitely want to eat lots of diverse vegetables and fruits in your diet. You may 
even want to supplement with fiber supplements like pectin, guar gum, natural fiber 
supplements are available, lots of different various varieties of them. And you may even 
want to take butyrate. 

The only thing is, if you're going to take butyrate, it may falsify your GI panel if you take 
it like somewhere around seven to 14 days before your GI test. But it may really help 
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you function and feel better in the meantime. So, taking butyrate is not going to 
negatively impact fibers will have.  

So, if you have a very low butyrate level, I would suggest in my clinical setting when I'm 
working with patients, and that's the only variable that we're considering, it's just the gut 
butyrate levels and there's other variables that are important. We'll have them take 
exogenous butyrate supplements and take a fiber supplement, increase without fiber to 
get to butyrate levels up. 

If we're going to repeat that stool test, we have to make sure they're not on butyrate 
about two weeks before the stool test so it doesn't cause a false positive, a false 
number of butyrate. They can still be on fiber, they can't be on actual butyrate. But you 
definitely want to consider fiber and butyrate to change your gut microbiome and your 
health. 

Okay. Elise is asking, do you recognize emotional causes of gut issues? I know 
people who started getting chronic health issues/gut issues after craving for many 
years. And if you do, what do you recommend because not everyone that had some 
counseling are… 

Yeah, right. Yeah, I mean, sure, there is a psychoneuroimmune response where your 
thought process, your emotions impact your body, impact your gut function. They 
impact your microbiome. And that's clearly been published studies. They see acts of 
kindness change markers like secretor IgA, which is an immunoglobulin in the gut. They 
see when people watch violence, their SIGA levels drop. 

So, there's been studies that have really found even with just a few hours of watching 
things on a television set, that their gut immune markers can change dramatically. So, 
we know that there's definitely powerful psychoneuroimmune responses that take place. 

So, how do you treat those? I don't know. I mean, those are so complex. I mean, 
psychoneuroimmunology, as tough as it gets, the way people think, the way the crisis 
people have psychologically, emotionally, is beyond my level of understanding, but 
those are real. 

Now, in a clinical setting that I've always been in in my practice is I see patients suffer 
from those. I don't know how to fix those for them. And it's not my level of expertise. I 
encourage them to seek whatever they find helps them. For some of them, it's 
spirituality. For other, it's support group. Other, meditation, combination of things. 
Maybe some, they have to fight, sit down and deal with their own demons. It's not my 
expertise, but [inaudible 00:41:03] there. 

But in the meantime, they're unhealthy, they're having struggles because their gut 
immune function is compromised. So, then in those cases, we're trying to improve their 
gut immune function, maybe their brain function so they can function to the highest level 
they can without ongoing stress. 
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And that probably also is going to make it easier for them to untangle their secondary 
immune issues, because it's all interrelated. How your brain impacts your gut and your 
gut impacts your immune function, how your gut immune function impacts your brain, 
how your brain function impacts your emotions, and your cognitive issues are all 
interrelated. 

So, a lot of times, you try to just do what you can with your skill levels as a clinician and 
you can address all that. But if you address those things may make the other things that 
are more possible. 

So, for sure, there's a secondary immune response. But the psychological part of it is 
complex, and I don't have much great information to share with you, but what I cannot 
[inaudible 00:41:58] with it. 

Shannon, do people who suffer from Hashimoto's a lot of times suffer from leaky 
gut? 

Yes. So, people who suffer from Hashimoto is absolutely a population that have leaky 
gut. We're actually doing a study right now. We got this 400 patient samples of patient 
that autoimmune issue, we check leaky gut and we took patients that had TPO 
antibodies and thyroglobulin antibodies, that didn't have the TOP and thyroglobulin 
antibodies and we want to see if there was a statistically significant change in the 
marker called zonulin, including antibody in actomyosin. 

And we found for individuals that have Hashimoto's, that they have a statistically 
significant higher correlation for having leaky gut compared to those that don't. And 
that's what we're finding for most of the autoimmune disease in our study. 

But not all people that have Hashimoto's have leaky gut. There are people that have 
Hashimoto's that have other triggers for their Hashimoto's that is not gut related. The 
problem we have is we have everyone assumed that if you have an autoimmune 
disease, that it's got to be a leaky gut. And if you fix it, you fix the autoimmune disease. 
That's not how it works. So, it is much more complicated than that. 

But you definitely don't want to ignore the gut when it comes to any autoimmune 
disease because healthy gut function is so important for immune modulation and 
immune integrity. So, I don't know if I answered the question. 

Yeah. 

Yeah. 

Okay. And then people are asking, what does SIGA stand for? 

Oh, I'm sorry. SIGA stands for secretory immunoglobulin A, and secretory 
immunoglobulin A is an antibody that's on the gut barrier. And what it does is it basically 
protects the gut dendritic cells from overactivity that promotes inflammation. 
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So, when you eat food particle, we talked about this in the Gut Health: Solving the 
Puzzle program that we talked about, I go through and teach you all the different steps 
of how like a gut works. 

But one of the mechanisms that prevents us from having an overexaggerated 
inflammatory response is we have healthy amounts of this SIGA, secretory 
immunoglobulin A. And secretory immunoglobulin A coats as a barrier our gut and our 
lung epithelium and our nasal pharynx epithelium. 

So, when food particles or environmental toxins come in, the secretory IgA 
immunoglobulin wraps around it and starts to cover it up. So, these cells called dendritic 
cells don't immediately respond to them. And if they're not there, our immune system 
goes crazy. 

So, stress, psychological responses, sedentary lifestyle, exercise have all been shown 
to impact these SIGA levels. And if these SIGA levels are depressed, then we're very 
prone to getting inflammatory responses in our gut that can then break down our tight 
junctions and maybe disrupt our brain-gut access and so forth. So, that's what SIGA 
levels do. 

Okay. And how can you help chronically low SIGA? 

How do you help chronically low SIGA? You treat the whole gut, you treat the whole 
person. There is no single protocol for it. Like you can't just have low SIGA and say, 
"Oh, you need to take vitamin A. You need to take this probiotic." It's a reflection of 
immune function. And SIGA levels will change when you change the gut's environment 
and its overall immune function. 

So, it's a surrogate marker for your overall gut immune health. And it's not going to be 
one thing that fixes it. For some people, they'll never fix it until they make some drastic 
change. Like an example could be a person who is gluten sensitive, and they finally 
commit to being 100% gluten free. And then they finally take a little bit of steps to 
healing the gut. 

And they may kind of in the past kind of partly gluten free and taking all these 
supplements and really work. But until they make that final commitment, those levels 
don't change. So, it's a good marker to see overall immune health in the gut, but there 
isn't a specific protocol that's dictated by levels being low. 

Okay. Is there a connection between gut health and POTS? 

Is there a relationship between gut health and POTS? Not directly, POTS being a 
postural orthostatic syndrome, when people stand up and they fall and get dizzy is really 
associated with autonomic dysfunction, cerebellar dysfunction, dysautonomia, many of 
those patients that I've worked with have autoimmunity, like the antibodies to the brain 
and antibodies to the cerebellum, and then there's a good component to try to unwind 
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that pattern for them. So, there's some interrelationships with each other with some 
patients, but it's not directly related. 

Sorry. Shawn is asking, what gut tests do you find the most accurate and helpful? 

Oh, as far as functional medicine. So, it depends on what you're looking for in the gut. 
You need to do a hydrogen methane test if you're looking for SIBO. You may need to do 
an upper GI because you're looking for any kind of anatomical changes. But I think your 
question may be like, which comprehensive digestive stool analysis. So, in my practice, 
I like the one through Genova. Genova Laboratories does a comprehensive stool 
analysis, and that's the one I use in my practice. I find them to be reliable. And I like the 
laboratory, I feel that they do a good job. 

Okay. Natalie is asking, do people who suffer from bipolar those kinds of 
disorders, do you often find them to have leaky gut? Is that a component? 

Bipolar disorders, I mean, real bipolar issues are really complex. I can tell you, when I 
work with patients, and one of their key points is bipolar, I get a little nervous, because I 
don't know where all the variables are that are impacting their bipolar expression 
expressions. And I don't think it's very clear. I mean, a lot of times, you're just trying to 
optimize their health and physiology as best you can. Because at the end of the day, 
you're trying to treat the health of the patient overall, not just any kind of condition to see 
what their body is capable of doing to balance themselves out. 

But I don't have any direct silver bullet to give you for bipolar, other than it's a complex, 
complex disease problem with multiple variables. And at some point, you just need to 
focus on the overall health of the patient to produce the expressions versus any kind of 
nutrition for neurotransmitters like GABA or something like that. It's not that easy. 

Okay. Sharon is asking, is healing the gut inflammation one of the steps to heal 
brain inflammation? 

Yes, absolutely. Treating the gut inflammation is absolutely one of the most critical 
steps to treating brain inflammation. Whether it's traumatic brain injury, whether it's a 
neurological autoimmune disease, like multiple sclerosis, whether it's just chronic brain 
fog, whether in this case, troubled by depression, treating the gut is one of the critical 
factors we find be essential in a functional medicine model. 

And, yeah, I mean, this is the thing people sometimes change their brain systems 
forever and ever, and they really need to fix their gut. So, it's absolutely critical. And we 
know that dendritic cells and immune cells in the gut directly turn on glial cells in the 
brain. There's a very, very clear activation of one to the other. So, you can't see brain 
inflammation and not think gut inflammation. 

We also know studies show that when, and animal studies, when they induce brain 
injury, that leaky gut takes place right away. And as soon as the microglial cells in the 
brain turned on and then inflammatory cascade starts in the brain, we see similar 
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aspects in the gut. So, whether it's brain inflammation first, then you get leaky gut and 
gut inflammation, or gut inflammation causing brain inflammation, there seems to be a 
very connected loop between each other. 

Okay. So, this is May who's asking, what would be the best diet then for 
depression? 

What will be the best diet for depression? Well, I think the best thing to say is there isn't 
the best diet for depression. But let's just say we assume that your depression may be 
gut related. Okay? It may not be gut related. There's other mechanisms for depression 
that are not gut related. Those could be different talks. 

But right now, we're talking about the role of the gut. And if it is gut related, listen, it 
depends on where your guts breaking down. You can literally have a gallbladder issue 
as your only major gut issue. You can't digest fats and turning something fatty or take 
fish oils, you burp and you get bloated. And since you can't release bile acids, bile acids 
impact FXR receptors and you can't control gut function. You can't change your 
microbiome because you have this underlying gallbladder issue. And it could be the 
reason why you can never fix your gut. 

So, in your case, that diet would be a gallbladder diet, as you try to resolve your 
gallbladder issues. For someone else, they could have an H. pylori infection. For 
someone else, they could have the classical leaky gut. For someone else, they can 
have small intestinal bacterial overgrowth. So, that's part of the reason, in particular, the 
gut health, solving the puzzle protocol to kind of teach you where to look instead of 
breaking down is that you don't just treat the gut, you got to figure out what parts of the 
gut are breaking down. And we have a concept called north to south. 

So, again, check out Dr. K News and you can get more information about that. But that's 
the attempt. So, there isn't a specific diet for depression. You first have to find that the 
mechanism of depression and if it's gut related, then you can figure out where in the gut 
things are breaking down. 

Perfect. Okay, thank you. You spoke about this a little bit, but the role of sugar in 
gut health. 

The role of sugar? 

Yeah. 

Well, you know, everyone likes sugar. 

That's not true. 

Yeah, you don't. No, who doesn't like sugar? She does. She doesn't know it. 

I don't. 
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Anyways. Well, so sugar is one of these things that can obviously increase the growth 
of opportunistic yeast. So, when the immune system is down, like for example, for 
SIGA, or secretory IgA is down, for whatever reason, maybe lots of stress, not enough 
sleep, sedentary lifestyle, a combination of all those, and then you have a lot of sugar, 
that's different than when your immune system is healthy. 

So, if your immune system is down and you eat a lot of sugar, that tends to create these 
yeast overgrowths. And very interesting yeast and bacteria produce their own 
secondary metabolites. And these bacteria and yeast metabolites have been shown to 
impact brain function and mood. So, if you end up with a bacterial overgrowth, or yeast 
overgrowth, or change in the bacteria space in the gut, they release gut peptides that 
have been shown to have an impact on mood. 

So, for some people, sugar can totally cause severe depression for them. So, when 
they start getting on a sugar binge and they start eating a lot of sugar, they can end up 
with massive depression and motivation issues. And it's not until they cut off their sugar 
and start to make those drastic changes and get out of their sugar addiction period of 
time that they can start to get their brain function and mood to change. So, for sure, 
that's an impact. 

Okay. People are asking about vagal nerve stimulation and anything, tips for 
people to do at home. 

Yeah. Vagal nerve stimulation is so funny because I was just talking to Elaine, who 
helps me with all the materials at the Kharrazian, Dr. Kharrazian and so forth. And we 
talked about the vagus over 20 years ago, and how it affects brain function. Now, it's 
like the new buzzword everyone's talking about and so forth. 

You did seminars on it. 

Yeah, we had seminars on it 20 years ago. But we typically talk about brain function, 
like the vagus is involved when you're not getting enough input to the gut. And this is, 
for example, if you have a neurodegenerative disease, you've got a brain trauma, 
unless you activate the vagus, you can't get the gastrointestinal system to work. 

So, there are lots of patients who have early neurodegenerative needs. There are 
patients who've had injury to the brain and that injury to the brain has caught up to them 
over time, and they're just not getting enough input to their gut through the vagus nerve. 
And the vagus nerve when it's activated gets blood flow to the gut, gets activation of 
enzymes in the gut. It activates certain muscles of the gut. 

So, in the past, what I used to do with patient who had a brain injury or emerging 
diseases to impact their gut function is to gargle and do vagal exercises. So, gargling 
with water is one of them. Singing loudly is one of them. Those are the two easiest ones 
that you can do. If you check out my brain book, Why Isn't My Brain Working, we have a 
whole chapter on the brain-gut access protocol, goes into much more detail. Again, this 
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one is gargling. And then the gut program, we have a whole section on vagal exercises, 
but the main one Is gargling with water aggressively. 

Okay. Perfect. Sorry. What is the number one thing that helps with LG? 

What is the number one thing that helps with LG? I don't know LG. 

Actually, I don't know what LG is either. Bummer, sorry. 

Yeah, I'm sorry, can't answer that one. 

Okay. Someone is asking for a topic of, suggesting… 

Topic? By the way, just so you know, so this month, we're really trying to get people ... 
We have our gut programs. The topics we're going to be doing for the next four weeks 
will be just on the gut. Then we're launching our Gut Health: Solving the Puzzle program 
the first week in February. And then we'll have some live Q&As for those that are 
enrolled in a program and video series week by week to teach you how to go through it. 
That's a four-week program. 

And then we'll then get into the Food Sensitivity course after that in March. But if you 
sign up for the gut program, we're giving the food sensitivity courses for free. And then 
the food sensitivity course, I explained all the immune and nonimmune reactions to 
foods and just kind of clarify all the different concepts between allergy and food 
sensitivity and different types of food sensitivity testing that's out there with the actual 
literature. So, it can really clarify things. 

You find out what LG means? 

Leaky gut. 

Leaky gut 

We're so awesome. 

Yeah, we're not up to date with the terms. 

So, what would be the number one, if someone was saying, "I have leaky gut," what do 
you think I should do? 

Okay, so if you have leaky gut, here's what you should do, you should figure out what 
the cause of your leaky gut is, and it's usually a combination of things. So, there's going 
to be some impacted leaky gut. There's going to be food proteins you're going to be 
reactive to. Whether you're reacting before the leaky gut, it calls your leaky gut, the fact 
you have leaky gut, you're going to start reacting to certain food proteins. 

And to be quite honest, the problem with the foods you're eating regularly, it may even 
be the foods you're craving. Those are the most common proteins. The most 
inflammatory proteins for leaky gut are gluten, milk protein, albumin, which is egg white, 
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egg protein, and corn and soy. Those are the most common inflammatory food 
reactions. So, you probably have to go off those foods for what's called a leaky gut diet, 
and then do things to repair your gut. 

Now, the X factor in all of this is how is your gut function what we call from north to 
south? Do you have a gallbladder issue? Is your pancreas working and releasing 
enzymes? Do you have [inaudible 00:57:35] hydrochloric acid? Do you have an 
infection in your gut getting in the way? I mean, for example, H. pylori is number one 
infection that H. pylori organisms, most of them are in the duodenum and the small 
intestine, which is where leaky guts takes place. A lot of people who have an 
unresolved leaky gut, this vitamin supplements they take because they have the silent 
H. pylori infection. 

So, I think I go over 20 different mechanisms that constantly keep getting the GI course. 
But those are all the different variables. Now, the best place to start without getting into 
all the detail is just get off inflammatory foods that just do a simple autoimmune paleo 
diet, start taking these things like glutamine, and short chain fatty acids like butyrate, 
and try to increase your diet with more fibers. 

And if that helps you, great. If that doesn't help you after like, let's say 30 to 60 days, 
then you got to go deeper and that's where you start to have to figure out what's going 
on. It's just a very basic leaky gut scenario, just by going on autoimmune paleo diet, 
eating more diverse plant fibers, taking some glutamine as a supplement, and some 
short chain fatty acids like butyrate should heal it. And if it doesn't, then you got to figure 
out why. Okay, I think we have time for one last question. 

Okay. It might be a doozy. People with multiple traumatic brain injuries, 
concussions, that kind of stuff, the role of depression and ... 

If you have traumatic brain injury and you have ... 

Gut issues. 

...gut issues, and let's see, traumatic brain injury and you have celiac disease and you 
have inflammatory bowel syndrome, and you have early signs of MS, and you have 10 
things all at once, you still do the basics. You still reduce your inflammatory load. You 
still try to improve your gut microbiome. You still make sure you can digest enzymes. 
You still make sure your vagus is working. You still follow the basic strategies. 

So, it's really no different than anything else. It just means you're more challenged in 
that path, in those pathways and you may have a slower response rate than people that 
maybe don't have as many layers and layers of stuff that are involved. 

Okay, perfect. 

Okay, anyways. 

People are just laughing that we didn't know what LG ... Like leaky gut. 
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Sorry. 

Yeah, sorry. Anyways, thank you all for joining us. Hopefully, there's some information 
here that you found useful to and just go to drknews.com, to learn about our new 
programs and thank you for your time and have a great day. 

 

 


