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Michael Roesslein:

All right, it says we're live. Hello, everybody. Oh, Kiran, you just went away. There, you came back. Okay.

Kiran Krishnan:

Hey, I'm back.

Michael Roesslein:

He's back. That was it, everybody. We did it. It's over.

Kiran Krishnan:

That was my big intro. Let me just pop in and pop out.

Michael Roesslein:

Thanks for joining us. | see the chat box, tons of people in there. Please drop us a note that you can see and/or
hear us. Since the last webinar we did, | have gone through dozens of appointments and multiple hours in two
computers and three modems and six maintenance guys to make sure that the webinars will work more
smoothly. It is definitely not on my speed and connection anymore if it's not coming through. | have the fastest
internet on the planet. It is, it's crazy. The webinar jam people couldn't even believe that the provider here is
able to get the speed that was showing up on my tests.

If you don't see anything, don't hear anything, have some sort of connection error, definitely either refresh
your browser, try it in Chrome, Chrome is the most effective, then Firefox, then Safari or something else. But
Chrome is usually the most effective. If you're having connective issues, either refresh the browser or close this
and then go back to the email and click it and try to reopen it now that we're here. But it looks like most people
are seeing and hearing pretty well. Had to reconnect | can see in here, 10 four. Okay.

Nothing's perfect on these things. | apologize if there's an issue. There are ways we can send humans into space
but we cannot make webinar situations that...

Kiran Krishnan:

Uh oh. Michael, you're silent again.

Michael Roesslein:

There, I'm back.

Kiran Krishnan:

Yeah, you disappeared and came back silent.

Michael Roesslein:

Yeah, | changed the definition on my screen because it looks super clear to me, but they're saying I'm blurry.

Kiran Krishnan:

Oh yeah, I'm wondering if I'm blurry as well.

Michael Roesslein:
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They say you're clear but I'm blurry. And now he went away. Now he's back. Now you're there. All right. You
need to hear us, not see us, so we'll just roll with this. We are talking today about a subject that somehow we
haven't talked about really much. | don't know how that happened because | thought we had covered every
single possible topic, but we're going to talk about upper Gl stuff and acid reflux and the stomach and H. pylori.
| think we've touched on some of those things before, but we never had a whole webinar on it.

For those who don't know, we were talking before we went live that it's funny that | even introduce him at this
point because we've done a million webinars, but this is Kiran Krishnan. He is the Chief Science Officer for
Microbiome Labs, microbiologist that actually is usually traveling the world teaching doctors at various
conferences and conventions, so it's rare to catch him at home. Your home looks like a store. You bring work
home with you there? Your microphone is off now, somehow. When you change the definition it screws with
the microphone.

Kiran Krishnan:
Yeah.

Michael Roesslein:

It looks like you brought some work home with you.

Kiran Krishnan:

Yup.

Michael Roesslein:

| don't really know what else to say other than we've started calling you the international man of microbiome
mystery. So thanks for joining us here. Where was your last conference?

Kiran Krishnan:

Let me think. One was in LA and the one before that was actually in New Zealand, which was awesome. There
were three conferences where | spoke in a period of time. One of them was really interesting because it's a
lifestyle medicine, so in standard allopathic medicine they're kind of pulled towards functional medicine is what
they call lifestyle medicine, and that's where regular allopathic MDs trying to understand how diet and lifestyle
can influence medical outcomes. | did a couple of talks there. | did a gut-brain talk and an endotoxemia talk. It
was really interesting to see because these are pretty much allopathic docs with a significant interest in this
side of things. It was great to see where they were in their process of learning and how lost they can be with a
lot of this stuff. So your audience knows far more about all this functional medicine stuff than most of those
docs do. There's a steep learning curve in the medical community, but those are places | really enjoy speaking.

Michael Roesslein:

| don't know if that's awesome or terrifying.

Kiran Krishnan:

Yeah, it's a little of both, | would say. It's terrifying that the people who are really in charge of our health aside
from us, which we should be the ones in charge of our health, but we put the faith in them, really are not that
savvy when it comes to understanding our health, the real factors behind it. But it's also awesome that we're
seeing a larger and larger group of standard allopathic docs expanding their horizons into the functional
lifestyle side.
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Michael Roesslein:

That's great. | actually met one last weekend, not two days ago but the weekend before. | was at an event in
LA, like a little get together type thing, and there was a doctor there who was transitioning from conventional
medicine to functional medicine. She's an MD, was a family medicine doctor, and she has watched our
webinars.

Kiran Krishnan:

Oh, awesome.

Michael Roesslein:

Yeah, and she didn't know, it was out of context so people don't always recognize you, you know? | said, "Yeah,
I work in that field and blah, blah, blah," and she said, "What do you do?" | told her and she's like, "Wait, |
know. You do microbiome webinars." | said, "Yeah," and she said that was one of the first things that she saw in
her journey into functional medicine and now she trains at IFM and does all that type of stuff. So yeah, it was
fun. It was funny. It's weird to me every time a doctor tells me that they found out about stuff on our webinars.
It's always fun.

Kiran Krishnan:

That's awesome.

Michael Roesslein:

So that's cool. Today we're talking upper Gl stuff. | typed in the chat. I'm going to do my best to keep up with
the chat box. Hold on, I'm going to type in there too. If you're having tech issues, please try a different browser
and/or refresh your current browser and/or close the window and reopen from the email. | checked my
internet speed a moment ago and my upload speed is 45 megabytes per second or megabits, whatever, and
that is eight times faster than is needed to run a webinar. Cool.

Yes. All the webinars are on our website, where there's the Microbiome Series. There's Microbiome Series 2.0.
There's countless of them. We're actually working right now, and we've done so many that this is an
undertaking, we're finding them all on various hosting places like Vimeo and YouTube and all the places where
they exist and we are cataloging them and we're going to have an organized section on our website within a
month that has every webinar we've ever done searchable by topic. Kind of like a channel, like a TV channel of
all things health. So all of Kiran's webinars will be on there. We're actually going to open up all the Microbiome
Series ones to the public. That'll be up within a month.

This one we'll have a recording, so yes to that question. Yes, Explorer is not very good. Chrome did the trick,
good. We will be sending this one out if you're registered, and | will try to get to as many of the questions as |
possibly can towards the end of the webinar. If | see a question in there and | definitely can answer it in the
chat and I'm confident answering it, I'll try to answer it, so I'll do my best.

All right, | think those are all the basics. | looked up some facts about acid reflux and antacids and PPI
medications, because | know that there's a lot of that but then the numbers that | found | had to kind of do
double takes on, because | saw that up to 50 million Americans take antacids at least once a month, 20 million
take them almost three to five times a week, which is about 8% of the entire population, and that PPI
medications sell over $13 billion worldwide annually.

Kiran Krishnan:
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Yeah, PPIs are the number one | think prescription drug category in the world.

Michael Roesslein:

Can you explain at all what that means? People hear PPI. They don't really know what proton pump inhibitor
means or what it does. Can you give a little brief overview of what it does?

Kiran Krishnan:

Yeah. Stomach acid is released by stimulation by a hormone called gastrin. Gastrin is made by cells within the
stomach lining itself, and the mechanism by which gastrin stimulates acid secretion is by activating protons.
These are hydrogen plus protons. Those protons then are pumped into the inner part of the gastric layer and
that change in polarity causes a release in acid. There's a lot more complication to that actual mechanism, but
these pumps that actually pump out the hydrogen protons are the things that act as the final signaling
molecule to release acid. So when you use a PPI, a proton pump inhibitor, it's a chemical that actually inhibits
that mechanism which then stops or dramatically reduces the ability of your stomach to produce acid.

Michael Roesslein:

Which is the main function of the stomach.

Kiran Krishnan:

Yup. Hydrochloric acid, yeah. As we get into this, we'll talk about all of the downstream impact that that has.
Now, here's the other important thing, and a lot of people don't really recognize this, is the duodenum. You
remember your stomach is then connected to the first part of your small intestine. It's called the duodenum.
The stomach has these acid pumps that release acid. The duodenum does as well. The duodenum actually has a
acid pump that produces a slightly different type of acid. It's a little bit less acidic than the stomach, but it's
nonetheless very important. We'll talk about why that's important. So when you're doing a PPI, not only are
you stopping or significantly reducing stomach acid production, you're also reducing duodenal acid production.

Michael Roesslein:

That's a lot of probably unwanted additional effect there.

Kiran Krishnan:

Yeah, | mean, it's such a basic important function of arguably one of the most important organs in our system,
our stomach, which is the first part of your digestion, or really the second part outside of the mouth. Then just
stomping one of its major functions long term is nuts. It's like stopping your heart from pumping.

Michael Roesslein:

Yeah, because you don't like the way it's necessarily pumping at the time.

Kiran Krishnan:

Right, exactly.

Michael Roesslein:

So people just turn it off.
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Kiran Krishnan:

Yup, just turn if off.

Michael Roesslein:

It's just incredible, but it's just so common. It's what you do. Tums and Rolaids, they taste like candy and they're
everywhere. A little known tidbit of information here, factoid, is that Rebel Health Tribe actually exists because
of stomach acid. Joe, who co-founded Rebel Health Tribe with myself five years ago, sent me a message in a
practitioner group asking me if | would do a webinar or an interview with him on stomach acid on how most
people think they have too much stomach acid or it's overactive, but actually it's usually low, and that by taking
antacids you're doubling down on the problem that already exists, and can you explain, pretty much everything
we're going to talk about in this webinar. | didn't understand why he wanted to interview me or interview on
the topic, and then he explained that there's this other. Long story short, we never did the interview, so here it
is. Then we kind of realized we were trying to do a lot of the same stuff and decided to combine what we were
doing into creating this company.

This all happened because of low stomach acid, and | never did the interview with Joe, so we're going to do it
with you instead today. | just thought that was a fun factoid. There are a lot of questions coming in. There's
probably more here than we're going to be able to get to, but I'm marking them all. We'll do our best. Why are
seeing things like acid reflux, GERD at such rates in modern society today? What are the root causes? Why is it
so prevalent? Why is everyone eating antacids?

Kiran Krishnan:

Yeah. First and foremost, it's really important to note that acid reflux, GERD, and all that has absolutely nothing
to do with an overproduction of acid, so it's not excessive acid secretion. The whole mentality behind treating it
with lowering acid and neutralizing acid, which is what the Tums and all does, is absolutely the wrong
approach. What's happening is there's something called intraabdominal pressure, gas pressure that actually
occurs within the abdomen and also within the proximal part of the small bowel, so the duodenum area.

Basically, the gas pressure forces things back up versus things moving down through peristaltic activity and
through the action of gravity. The way it's all supposed to work is you eat food that just the action of chewing
itself will start to release stomach acid in preparation for the food to come into the stomach. When the bolus of
food enters the stomach it's coated with stomach acid and pepsin and a few other things, but that stomach
acid in particular starts hydrolyzing things, meaning it starts breaking down things like protein, carbohydrates.
It doesn't do a whole lot to fat, but protein and carbohydrates in particular are two really important things.

The other thing that the stomach acid does is it starts to kill of bacteria that's coming in with the food. If you
imagine our ancestors, they were eating very, very microbial-rich foods because a lot of the times they were
eating raw things and things that they just, animal carcasses and things like that where they were loaded
potentially with pathogens as well. So when you're consuming food that's rich in microbes, you need an acid
wash, if you will, to bring down the microbial load of the food that's coming in so that you reduce your risk of
developing pathogen-like infections from food contaminants. So stomach acid also works in that perspective.

It's really important to start the process of breaking down food. It's really important to act as what a lot of
immunologists call your first phase of your immune system, which is the gastric barrier. Now you've got a low
pH, things are starting to churn up. Your stomach actually has this what we call in the laboratory stomaching
action, which actually smushes things up so it's mixing things with fluid and acid and pepsin, and then that
mush gets squeezed into your duodenum, where there is more acid coming out, and those acids actually help
your pancreatic enzymes come in and start chopping up your food, which includes proteins, carbohydrates, and
so on. That starts a process of digestion and absorption.
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That aspect is really important. Now, the other feature of this section of your gut, you stomach and your
proximal part of your bowel, is that the microbial load is really low. There are microbes there. There's very
specific types of microbes there, but the overall microbial load is very low. For example, typically it's 10 to the 4
CFUs per milliliter of extract if you take out, so 10 to the 4 is a thousand colony-forming units per milliliter.
Compare that to your large bowel, your colon area, that has 10 to the 11, 10 to the 12, 10 to the 14, so these
are a hundred billion, a trillion CFUs per ml. So a thousand versus a trillion or a thousand versus a hundred
billion CFUs per ml, that's the difference in microbial load in these two segments.

One of the biggest things that maintains that low microbial activity in the stomach region and in the small
bowel starting with the duodenum on down is the stomach acid. That acidic environment acts as a strong
antimicrobial. It allows for certain bacteria to do all right in that area, but it maintains low levels. Now, if we
start stopping that issue, so number one, if we reduce the amount of acid that's being produced, we increase
the pH. When we increase the pH we get two factors. One, poor digestion of the food. Number two, we
increase microbial growth both in the stomach and in the small intestine, especially the proximal part of the
small intestine itself.

Now, what can happen is as you start to increase microbial growth and you start to have more undigested
food, because the stomach acid's not breaking down the food as effectively, you start to select for bacteria that
can digest that food in the small bowel, especially in the proximal small bowel as far up as the duodenum.

Michael Roesslein:

Where it's not supposed to be happening.

Kiran Krishnan:

Where it's not supposed to be happening at all. We don't want any of that to happen. That's part of the reason
physiologically we have a naturally very low amount of bacteria in that area. Now, when you start getting any
sort of fermentation going on in the duodenum itself, these fermented bacteria, especially the ones that are
fermenting the amino acids that are coming in the protein through the diet, are going to be producing things
like ammonia and hydrogen gas. That production of ammonia hydrogen gas causes a distention in the small
intestine and the small intestine is not designed to be like the stomach, that can distend significantly beyond its
normal physiological structure. It's got a rate limited step in terms of how big the volume can be.

Once it reaches that rate limiting step because of the gas, the gas starts creating inflammation in the lining of
the small intestine as well. That in itself can add to the distention. Then that distention forces its way back up,
which is through the pyloric valve which separates the small intestine from the stomach, and then gas takes
acid and other components back up through the stomach and then back into the esophagus as well. That's
where we experience the reflux. So this simple intraabdominal pressure that's create by dysfunctional
fermentation in the proximal part of the small intestine, which is driven by low acid, poor digestion, and an
overgrowth of fermenting bacteria, typically proteolytic fermenting bacteria in those regions, will drive this
reflux condition.

Now, a lot of this could have been started by an antibiotic or other behaviors, like smoking, for example,
excessive drinking. These things have been shown to create dysfunction in acid secretion and oxidative stress
damage to the pumps that pump out acid and so on. Lifestyle can disrupt acid production. Lack of vagal
stimulation, that's another important thing to up regulate acid production. Lifestyle components will disrupt
acid production. Low acid production will lead to an overgrowth of microbes in those areas in the proximal part
of the small intestine where they should be. That overgrowth causes gas pressure to create intraabdominal
pressure and push stuff back up. So then what do we do to treat that? We take more antacids or we go all the
way to PPls, which brings down the acid even more, and it perpetuates the problem further.
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Then you've got more complications, which we'll talk about later, which is more gastroesophageal reflux and
bile reflux as well, which stems from the lower part of the small intestine. We'll talk about how that's driven as
well.

Michael Roesslein:

So it's like a self-perpetuating chain reaction kind of.

Kiran Krishnan:

It is, yeah.

Michael Roesslein:

And you mentioned vagal tone. | see a lot of questions coming in about sphincters not working properly. That is
partially from the additional pressure coming from underneath that kind of blows things open, but the poor
vagal tone, vagus nerve activation, also has a role with motility, with sphincters working properly, with the
actual biomechanics of the digestive tract come from that nerve, right?

Kiran Krishnan:

Absolutely. Yeah, and then let's connect the dots even a little bit further. Once you start getting an overgrowth
of proteolytic fermenting bacteria in the proximal part of your small intestine, one of the side effects of that is
going to be inflammation in the lining, which | talked about, which also swells your small intestine in general.
That inflammation will then lead to barrier dysfunction. Barrier dysfunction is leaky gut. Leaky gut will allow LPS
to translocate into your circulatory system. | talk about this in some SIBO talks I've done. LPS has been shown
then to travel up your enteric nervous system and embed itself in the vagal afferent nerve and totally turn off
the signals between the brain and the vagal nerve controlling peristaltic movement and motility.

Michael Roesslein:

Wow. So LPS is endotoxins produced by bacteria that exist in the gut. Just in case anybody, | don't know if you
said that, but in case anybody missed that. All the bacteria make them, or most of the bacteria make this, but
it's supposed to stay in the Gl tract, not in your blood.

Kiran Krishnan:

Exactly, yeah. All bacteria in the world can be categorized as something called Gram-negative or Gram-positive.
What that means is when you stain the bacteria and look at it under a microscope, you'll either see that it picks
up the stain, which means it's Gram-positive, or doesn't pick up the stain, which means it's Gram-negative. If it
doesn't pick up the stain, it means it doesn't have a cell wall structure, it only has a cell membrane. Those
Gram-negative bacteria have this LPS in their cell membrane structure. A large component of your microbiome
both pathogens and commensals are Gram-negative. This is a toxin that's produced readily in your gut.

The thing is, especially in the small bowel, you shouldn't have high levels of Gram-negative bacteria, thereby
shouldn't be having high levels of this toxin. And even if you do have this toxin, once it's released, because
bacteria die off during the digestion process, when the LPS is released because a bacterial cell breaks open and
releases it, it's supposed to be contained in the lumen, which is the hole in the intestine and bound up by the
food and secretory IgA and so on and taken out through defecation. But if your gut is leaky because of the
production of ammonia, p-cresol, hydrogen gas, all of these things that cause inflammation of the lining, it
makes your gut leaky, then that LPS is allowed to leak through. That LPS can go in, get into the vagal afferent
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nerve, and start to significantly shut down the vagal tone and the peristaltic signals that come from your brain
in the central nervous system.

What's interesting is certain dysfunctions within bile, which we'll talk about bile for a little while, also increase
the prevalence of Gram-negative bacteria in the small intestine. That's another effect. Again, that's a self-
perpetuating problem, but I'll come back to that and tie it together later on.

Michael Roesslein:

Okay. That makes total sense. Somebody just asked why do antacids and PPIs reduce symptoms in a lot of
people? Because they turn off the acid so there's no acid, so there's a whole backlog. The gas building up,
which is pushing the acid up, which is going through the sphincter into the throat. If you turn off the acid and
make there be no acid, that's not going to be painful, but then it's also going to perpetuate the problem further
because the lack of acid is how the bacteria grew in the first place in the place where they shouldn't, which is
making them ferment food where they shouldn't be, which is making gas push everything up. Right?

Kiran Krishnan:

Exactly, yeah. What you feel in reflux that is uncomfortable or that hurts, or in GERD, is the acid component,
because the acid is coming up into an area where your esophagus doesn't have a mucosal lining to protect it
against acid. Your stomach doesn't feel it as long as you have a healthy mucosa, because the stomach mucosa
is designed to handle that really low pH acid so you don't feel it in the stomach. Now, of course there are
conditions where your stomach lining starts to deteriorate and you do get that burn all the time, and that can
be considered heartburn, which is the most common form of that. But as it's refluxing up into your esophagus,
you're feeling it and the burning sensation is felt because of the acid. So when you use a PPI that brings down
the acid amount, you're still having that reflux but you just don't feel it.

Michael Roesslein:

It just doesn't hurt because there's no acid in it, but then there's also no acid breaking down your food, and
there's also more bacteria growing so it's continuing the same... That's why it's hard for people to get off of
these medications, because when you're on them for a long time the problem that originally caused it is
probably 10 times worse than it was when it first started, when the symptoms first started. That's a lot of what
allopathic medicine does. | mean, you have this underlying dysfunction of physiology which causes something
to happen that either causes you pain or discomfort or something, which is a sign, hey, you're doing something
here, we should do something different, and instead we just shut that off. Then the thing that's underneath it
continues to fester and grow.

This is the strongest example of that, or one of them, that | could use as an example. If | wanted a stereotypical
example of how shutting off the symptom makes the problem worse, this would be right up there on the list.

Kiran Krishnan:

And this is the road we've been on with SIBO as well, which we'll talk about SIBO, which is a big kind of
frustration of mine even in the functional medicine world, because we're treating SIBO in a very allopathic way.

Michael Roesslein:

By pounding tons of antimicrobials to kill the bugs that are there and not addressing why they're there in the
first place, pretty much, right?

Kiran Krishnan:
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Exactly, yeah. We're 100% going after symptoms when we look for relief of SIBO, which is the distention and
the discomfort in eating. | understand that that is the stuff that actually makes you suffer, but looking for things
that bring down that symptomatology in the short term aren't going to be the things that resolve it in the long
term, and you'll continue to battle with that, how do | bring the bloating down. We'll talk about how all of the
dietary changes that people make in SIBO and all that, how that actually perpetuates the problem.

Michael Roesslein:

The book Why Stomach Acid is Good For You, I've actually read through that book and it's a good book.
Somebody posted in there. | give that a thumbs up. All right. From there, somehow my questions closed. | do
have questions pre-scripted, everyone. All right, so that's a long answer to the first question.

H. pylori is another topic we were going to cover today. It's a hugely popular buzzword, especially in the
functional medicine world. It's been shown to be present wherever we find ulcers. | remember reading about
that eight or nine years ago. They found H. pylori is present where there's stomach ulcers. It's a bacteria. Is this
organism trying to destroy our stomachs? Why is it there? Why does it get overgrown? Should we try to kill all
of it? What's the story with H. pylori? That just rhymed and that was awesome.

Kiran Krishnan:

H. pylori, in general it's considered an infection. In testing the world's population, you find it pretty prevalent in
over 50% of the world's population, and it is associated with stomach ulcers and in some cases, in very rare
cases, with certain types of cancers. But H. pylori more and more as they look into it, come to find out that it's
actually a commensal bacteria, meaning it should be there. What's unique about it is its infective concentration
is much lower than most other bacteria.

What does that mean? Well, almost any microbe, even the most dangerous of microbes, the most scary of
microbes, things like C. diff, for example, vast majority of people watching this have some form and
concentration of Clostridium difficile in their gut right now, but it's not causing a problem because the
concentration of it is very small. For a bug like C. diff or campylobacter or salmonella or any of those to cause
actual symptoms and infection, they have to reach a certain virulent threshold in terms of their population.
Oftentimes it's something as high as 100,000 CFUs per ml with most pathogens, but with H. pylori it can be as
little as 100 to 400 CFUS per ml where it can cause a problem. But below that it doesn't and it seems to also
maybe have some function, because there is some evidence that having H. pylori actually wards off against
asthma and other allergic dysfunctions and it also seems to be protective against gastroesophageal cancers.

So it's there. Typically it's beneficial in some ways, but once it crosses a certain level then it becomes
problematic. Now, what allows H. pylori to cross a certain level? The biggest thing is stomach acid. Having
adequate amounts of stomach acid keeps H. pylori in check and that's really important. So further use of PPIs,
antacids, and then behaviors that may reduce stomach acid production like smoking, for example, or drinking
actually will reduce stomach acids.

Michael Roesslein:

Even stress.

Kiran Krishnan:

Even stress, yeah, absolutely. Lack of sleep and things like that. Highly processed foods, foods with really high
certain types of fat content, some of these things have been shown to augment stomach acid production.
These things all will lead to a higher prevalence rate of H. pylori, and when you have higher prevalence of H.
pylori, one of the ways it tries to survive is by producing an enzyme, urease in particular, which actually
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neutralizes stomach acid and brings up the pH, so that now it has a more comfortable place. Again, that's a self-
perpetuating problem.

So issues and lifestyle choices that bring down stomach acid will increase H. pylori. Once it gets to a certain
level it in itself can produce enough urease to keep bringing up the pH level or bringing down the stomach acid,
and that continues to bring up the H. pylori levels. Now, when H. pylori gets to a certain level, it's going to
increase the risk for ulcers. One in five people with elevated levels of H. pylori will develop ulcers, so it's quite
prevalent and it's quite a prevalent issue with H. pylori.

That doesn't mean, though, that you want to eradicate H. pylori, because it also seems to have benefit at low
levels. So the idea there is controlling the balance of H. pylori, bringing it back to physiologically safe levels and
then getting the benefit out of it without the dangers. That includes those ways naturally you do it, which we'll
talk about, but also maintaining adequate stomach acid, which in itself will maintain the balance.

Michael Roesslein:

That makes total sense. I'm just letting everyone know, the chat box, there's so much in there that the early
ones are starting to disappear off the bottom for me, so I'm actually writing down as many of the questions as |
can while doing this, while interviewing him, while doing that to try to make sure we don't lose them. That
made total sense. H. pylori's kind of inappropriately villainized in a lot of ways, and trying to kill all of it is not
going to be something that somebody would want to do. | remember that's kind of catching now. You had
mentioned that on a webinar years ago and then | brought that into one of the functional medicine forums that
I'm in, and they were not ready to hear that.

Kiran Krishnan:
No.

Michael Roesslein:

And | got violently attacked for it. | was like, "Whoa, whoa, whoa." It was like everyone in the room was related
to H. pylori and | was talking smack about their cousin. But now | hear it a lot. They don't try to destroy it
completely. It's more about restoring the natural environment in the stomach.

Kiran Krishnan:

Yeah. Here's the thing, a couple of other things when you look into the medical world of whether or not you're
actually getting rid of H. pylori. You're inundating it with antimicrobials and/or antibiotics, and there is no
antibiotic or antimicrobial, antibiotic certainly in the world that is specific for H. pylori and doesn't damage
anything else. When docs are putting people on antibiotics because they're seeing H. pylori on the tests and
then they retest again and then they see that H. pylori is negative, there's two aspects to that.

One, as | mentioned earlier, H. pylori exists but exists in pretty low concentrations in the stomach, very low
compared to most other microbes. So even if you bring H. pylori down to its normal physiological levels, it's at
such a low level where the tests for it are actually inadequate to almost detect it. It's not that you've eradicated
it, you've actually brought it down to its normal levels.

But then secondary to that is the antibiotics are also damaging other things within the microbiota, especially in
the small intestine. It's damaging some of the microbes that are going to be really important, which we'll talk
about when it comes to bile, for example, of metabolizing bile and adding to the function of bile. If there's a
natural compound that has been shown to be able to bring down and control levels of H. pylori, that could be
really interesting. That's one of the things that we were looking for and we'll talk about what we found.
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Michael Roesslein:

Interesting. You guys have so many studies and little things going on now. | used to be able to keep track of
them, because there was one at a time.

Kiran Krishnan:

There's so many. We just, Acacia and | worked to put together our research pipeline right now and it's so much
stuff. We'll be making an announcement of our new microbiology lab that we're opening at Sacramento State
with some of the professors there on the studies. Yeah, we're going to do, we're making a grant to the
university to have our own lab there and we're going to do something I've been looking forward to doing a long
time, number one, having my own microbiology lab. Number two-

Michael Roesslein:

It's like the greatest thing ever for you.

Kiran Krishnan:

It's a nerd fantasy come true. | might just move to the lab and have a cot there. But also doing a big check
presentation, I've always wanted to do that too, so we're going to do that.

Michael Roesslein:

Oh, nice. With like a ribbon and the goofy giant cardboard check.

Kiran Krishnan:

Yes, I've always wanted to do that. | get myself to a point where | can present a check of any significance to
something really awesome-

Michael Roesslein:

Yeah, and get to go play in your own lab.

Kiran Krishnan:

Totally, yeah.

Michael Roesslein:

I'm going to be pretty close to there. | don't know if our audience knows. I'm moving up to northern California
in about six weeks, and | think it's about a two, two and a half hour drive from where I'll be.

Kiran Krishnan:

You can visit the lab and meet with our-

Michael Roesslein:

We'll do videos from there.

Kiran Krishnan:

Yeah, that would be awesome.
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Michael Roesslein:

We'll show Petri dishes and introduce them to the bugs.

Kiran Krishnan:

Exactly.

Michael Roesslein:

All right, cool. That's awesome, though. Congrats on that. | bet your database of ongoing research right now,
you probably have to have someone on staff just to keep track of it.

Kiran Krishnan:

Yeah, that's one [inaudible] is just we keep throwing stuff at it and | forget studies we're doing. I'm so glad she's
keeping track of all that, because then | look at it and go, "Holy cow, that's an awesome study we did."

Michael Roesslein:

Yeah, good thing we did that. All right. Next on my list here is ulcers. Not quite as common as acid reflux or
GERD or H. pylori "overgrowth." You've kind of touched on that, like how they take place are also another
major upper Gl issue. Are there any contributing factors unique to ulcers, or is this kind of one big snowballed
thing of lifestyle, diet, stress, and then this perpetuating cycle of low acid, bugs where they don't belong,
pressure, reflux, et cetera?

Kiran Krishnan:

Yeah, so if it's gastric ulcers, meaning in the stomach, it's going to be driven by an overgrowth of H. pylori,
which we talked about the reasons for that. You can have ulcers in the proximal part of the small intestine as
well, but those are going to be driven by diminishing the mucosal layer and also damage to the intestinal lining
in the small bowel, and that is also driven by some of the things we talked about, where you have too much
proteolytic fermentation, the production of ammonia, p-cresol, indol, all of these things that shouldn't be
produced there during proteolytic fermentation that damages the lining and eventually it'll cause ulcers like
formations in that small part of the bowel. If that's happening in the large bowel, it's called ulcerative colitis, so
it's the same kind of thing, driven by inflammation, damage to the mucosa, leakiness in the gut, and then
damage to the lining.

Michael Roesslein:

That makes sense, because all of these are so intertwined. All right. Removing gallbladders is a thing that we
like to do in this medical system. It's along the lines of, "This isn't working properly so let's shut it down. This is
having trouble so let's remove it." That's common, especially in certain demographics and populations. When
we were on the Navajo reservation, which was over five years ago now, we lived there for a little bit. Mira was
a nurse in the hospital there. They were removing gallbladders and doing diabetic amputations on feet in
people in their 20s, 30s, even teens for some of them regularly due to the health issues in that population. Can
you briefly explain the situation from a more functional perspective of what's going wrong there, what
problems does that cause? What happens that leads the gallbladder to causing so much pain, so much
problems that they just have to cut it out and it can't be fixed or treated? Or is that ever the actual case?

Kiran Krishnan:
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Yeah. In fact, no, you should be able to fix it and improve secretions from the gallbladder itself. What is a
gallbladder? It's really a storage and secretory organ for bile really is the predominant thing, and bile is
produced in the liver. Then once it's produced in the liver, it's sent to the gallbladder where it's stored and
where it's secreted into the small intestine. Now, typically pain and discomfort with the gallbladder which
stimulates or gets us to a point where we want to cut it out, or allopathic medicine wants to cut it out, is a
development of gallstones. Usually gallstones can form little crystals and these are typically made up of
cholesterol and salt crystallized in the ducts of the gallbladder itself, and that causes a closing of the ducts and
a swelling and then bile's building up in there and you feel a significant amount of pain because the ducts are
blocked.

Now, what's driving some of the dysfunction in the ducts? As it turns out, the gallbladder itself has its own
microbiome, and part of the-

Michael Roesslein:

Of course it does.

Kiran Krishnan:

Everything in the body has its own microbiome. There's a unique microbiome on the gallbladder itself, and right
on the surface of those ducts that release the bile. As it turns out, those microbes maintain an open structure
to the ducts. They actually prevent or assume to prevent the formation of stones and blockages within the bile
itself. There are also receptors within the proximal part of the Gl that are beta receptors, that are known as
beta receptors, and when you bind beta receptors they do a couple of things.

One is it stimulates gastric emptying. When food goes through the stomach and is getting mixed into the
stomach then there has to be a stimulus to push it out of the stomach called gastric emptying into the small
intestine. One of those stimulus is when bitters from the food, from plant-based foods, comes in contact with
beta receptors in the small intestine. It signals to the small intestine, "Okay, let's dump the gastric content into
the intestine for digestion and absorption."

That's one of the things, but also those beta receptors also stimulate bile flow, and it opens up the ducts and
allows the ducts to secrete bile. Now, what happens if you have dysfunctional receptors, if you're not
consuming enough of these really important bitters, is you get an aberrant effect on the bile ducts themselves.
You combine that with the dysbiosis on the microbiota on the gallbladder and you end up with these
crystallizations and inflammations that block the bile ducts. So then not only of course is that causing pain and
an incentive to cut that gallbladder out, but it's also preventing bile from being released into your digestive
tract, which is extremely important for numerous things, which we'll talk about.

But that's where the problem's coming from. Now, the question is can you actually reverse the pain and the
obstruction of the bile ducts without having to go in there and cut the gallbladder out, and as it turns out there
are studies on certain bitters like artichoke extract that show that you can. You can actually improve bile flow
and alleviate that problem without having to go in there and cut it out. There may be some cases where the
bile, where the gallbladder has gotten infected or something where there is no choice but to cut it out, but it
would stand to reason based on what we see from the studies on improving bile flow and opening up those
ducts that there are natural ways of going about that.

Michael Roesslein:

Bile and the gallbladder are an unsung hero in the digestive tract, | think. They're villainized and demonized,
but it's so important. We have more questions about that popping in here. For me, we are on to... All of these
things, we kind of talked about SIBO a little bit, but all of these situations, the low stomach acid, the bugs
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growing where they shouldn't, the pressure building, the reflux, the bile conjugation in crystals and bile
production issues, the microbiome and the biome being affected, the ulcers, the H. pylori, all of that. What role
does that play in the actual function of the small intestine itself, things like SIBO? And also can these things lead
to downstream problems in the large intestine, like lower Gl-type stuff?

Kiran Krishnan:

Yeah. Totally. In fact, even who knows about SIBO, which people say IBS is basically some form of the other of
SIBO, but you can have SIBO with constipation or you can have SIBO with diarrhea. That's typically how people
categorize it or they categorize IBS, with constipation or diarrhea, and then lots would argue that pretty much

all IBS is some form of SIBO or the other. But let's take IBS, SIBO as kind of a collective term, and then you can

have diarrhea and you can have constipation. There's a couple different mechanisms going on here.

Number one, what is the function of bile in all of this? Let's assume you've got normal bile production and bile
is being produced and released. Bile is really important. There's a couple different aspects to bile, but one part
of bile is called conjugated bile acids. Conjugated bile acids do a very important thing. Of course, they help with
fat absorption, they help bind up toxins and remove toxins, they help reduce or metabolize bilirubin, and in fact
they bind up toxins and can take it to the liver, which we'll talk about how it does that, and then that's what
starts triggering part of the cytochrome P450 phase 1 detox system and then the enzymatic phase 2 detox
system, is bile bonding toxins and taking it to the liver through the small intestine.

So here's what's happening. Bile is released. Some of the bile, some of the bile acids, actually bind to fatty acids
in the diet and then shuttle the fatty acids to get absorbed through the intestinal lining, so that bile gets
absorbed and it's gone. Then you've got the conjugated bile acids | talked about that also facilitates absorption
but they don't themselves don't get absorbed. They kind of sit on fat to make the fat more recognized by the
intestinal lining. Once the fat is recognized by the intestinal lining, it starts getting absorbed. The conjugated
bile releases itself and continues down the digestive tract. So it's released in the ilium in the first part of the
small intestine but conjugated bile acids make their way all the way down to the end of the small intestine, so
about 20 feet down into... Sorry, the duodenum is where it's released, makes its way all the way down to the
ilium, which is the end of the small intestine.

Now, in the ilium there's active transport systems to reabsorb these conjugated bile acids, concentrate them
back in the liver and then recycle and squirt them out again. In any typical meal this can happen five to 10
times, this recycling of conjugated bile acids, and that's really important for it to go pick up toxins or healthy
fat. It'll take healthy fat and get it absorbed. It'll pick up toxins and take it back to the liver and go, "Let's detox
this toxin." Once it's detoxed, it'll get recycled and get sent back out. So this flow of bile is really important.

Now, as the bile is flowing it's creating something called a bile pool, bile acid pool. That bile acid pool is another
determinant of your health of your small intestine, and then as it turns out large intestine as well. Now, the
other effect of conjugated bile acids is it acts as an antimicrobial, and it acts as an antimicrobial in two different
ways. Number one, it in itself when it mixes with certain fatty acids becomes a surfactant, like a soap, if you
will, and that surfactant quality actually kills off certain types of bacteria, especially Gram-negative bacteria.
Why is that? Why does it kill Gram-negative bacteria? Because if you remember what | said earlier, Gram-
negative bacteria don't have the cell wall structure around its membrane. That's why it's negative to the Gram
straining. So it is more susceptible to the actions of surfactants than Gram-positive bacteria that do have a cell
wall structure.

Since your small intestine is full of bile all the time or it's supposed to be full of bile, it selects against Gram-
negative bacteria and kills them off and then the secretory IgA that comes in with bile, this is another
interesting thing, bile is released with the pairing with secretory IgA. Part of the reason why bile and secretory
IgA go together is that's part of your very important detox system. So once the bile binds with fatty acids,
[inaudible] and the Gram-negative bacteria to kill it and not allow it to overgrow, the release of the LPS is then
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neutralized by secretory IgA and that whole system is taken up the digestive tract. Then you don't get that
leaking in of LPS, you don't get an overgrowth of Gram-negative bacteria. You end up having higher levels of
Gram-positive bacteria within the small intestine. In general, bile maintains a low level of microbes in the small
intestine, which is what you want.

Now, the second action of bile as it turns out is it activates these receptors called the FXR receptor in the end of
the small intestine. The FXR receptor, once activated, causes the intestinal lining to produce a whole bunch of
antimicrobials. One of the antimicrobials it produces is nitric oxide. It also produces other kind of bactericides
that also maintain low levels of bacterial population. That is why bile is so important. Think about all it's doing.
Number one, it's helping you digest and absorb fat. We all know how important fat is to our system in general. |
mean, most of our cells are made up of fat. It is detoxing by removing fat-soluble and water-soluble toxins, and
then triggering the cytochrome P450 phase 1 detox system and the phase 2 detox system when it's absorbed
back into the portal vein. Then it's keeping the Gram-negative bacteria levels low, so low levels of LPS in the
small intestine so you don't release more and absorb more LPS, which causes endotoxemia, and it triggers
antimicrobial activity by your own intestinal epithelium, which again keeps bacterial levels low.

So bile is keeping SIBO at bay. That's the main function of it. So now if bile is functioning properly, you'll have
low growth of bacteria, you'll have good peristaltic flow within your digestive tract, you'll have antimicrobial
effects, you'll have great detox, and you'll be absorbing fat in the small intestine where it should be.

Now, of course this all goes awry once your bile secretion becomes compromised and that can happen in a
couple of different ways. The first one we talked about through dysfunction of the gallbladder itself, which we
discussed a few minutes ago. The other one is through stress on the liver, because it's the liver's job to produce
the bile acids. If the liver is under stress, then it's going to reduce the amount of bile that it can produce
because it's trying to fix itself in general.

Taking certain drugs, like NSAIDs, like aspirin and non-steroidal anti-inflammatories, Tylenol, acetaminophen all
the time, which are used all the time by people on a regular basis, those have a significant amount of stress on
your liver and can actually slow down the amount of bile production and also slow down the amount of acid
production in the stomach. Having dysbiosis in the proximal part of the bowel so that this function in the
intestinal membrane also will reduce bile production.

Business one other thing that also seems to create bile dysfunction is the presence of certain types of microbes
that can actually break down bile and produce something called secondary bile salts. These secondary bile salts
actually lower the bile acid pool that | talked about that builds up. That actually acts as a negative signal to the

liver and makes the liver stop producing bile to a certain degree. Those secondary bile salts that these bacteria

are taking bile and metabolizing into cause a couple of different problems.

Number one, that leaks into the large intestine and causes diarrhea. Number two, it also causes a certain
degree of inflammation and toxicity that is associated with Crohn's, IBD, colorectal cancers, and all types of
inflammatory conditions in the bowel itself. So these secondary bile acids are really dysfunctional, and when
you have an overgrowth of bacteria in your small intestine that take the bile and break it down into secondary
bile acids, you will get an increase in Gram-negative bacteria, so more LPS, more leaky gut, more dysfunction in
the gut in general, more slowing down of the vagal tone and the peristaltic activity, so now you've got more
bacteria sitting there for a longer period of time putrefying and then breaking down more of your bile into
secondary bile salts, which then leads to bile entering into the large intestine and causing diarrhea and more
dysfunction.

That was a lot of information and through Mike's questions and so on we'll break it down a little more, but
what we tried to illustrate there is the real importance of bile when it functions the way it's supposed to
function, but then you've got dysfunctions in the microbiome that can disrupt the function of bile by taking bile
and converting it into secondary bile salts or bile acids.
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Michael Roesslein:

Okay. That was a lot. I'm out of questions. Out of those questions, | want to ask, we've talked about all these
different levels and layers of dysfunction going all the way from the stomach or actually above the stomach
into the intestine, the bile, the H. pylori, the stomach acid, the SIBO, the gases building up, the bile's effect on
the liver and detoxification, responses to meals, all that stuff.

What are some natural ways, and we've talked about lifestyle influences stomach acid or influences this, what
are a few natural lifestyle/diet/anything ways that people can do that are easy or practical, or maybe not as
easy or practical but our physiology unfortunately doesn't really care what's easy or practical, to improve
stomach acid production, improve motility, improve the function of these various sphincters, like the strength
of the LES and things like that? What would be some tips that you could give to people or suggestions that have
evidence and research behind them that could work or help?

Kiran Krishnan:

Yeah. It's not a lot. It's not like a whole bunch of options here. We know two things from an intake standpoint
that really mess up this whole system that can mess up acid production and release and also mess up bile
function, and that's smoking and alcohol consumption. That's one of the things like you talked about in Native
Americans, they have a much higher prevalence rate of alcoholism. That creates significant dysfunction in bile
release gallbladder function, stomach acid, and so on. Certainly those things.

Then of course not using antacids on a regular basis, not using any sort of synthetic compound that your liver
has to process like NSAIDs. We think of things like aspirin and Tylenol and acetaminophen and codeine and all
that.

Michael Roesslein:

Harmless because they come from the Walgreens.

Kiran Krishnan:

Exactly. Relatively safe. It's sold right there on the shelf. But they are significant in terms of reducing the
expression of bile acid in the liver because they put the liver through stress. Anytime you've got liver stress or
liver damage, which can occur from alcohol or any of these OTCs, you're going to get a significant reduction in
bile production and recycling of bile and the accumulation of the bile acid pool, which are all really important
things of maintaining low growth of bacteria in the small intestine, especially low growth of Gram-negative
bacteria, and then of course maintaining the structure of the intestinal lining so that gut is not leaky, that LPS is
not leaking through all the time, and then stopping the vagal signals and stopping the peristaltic activity that
comes in the central nervous system. So all those things feed and perpetuate one another.

Then you have the problem of microbes that overgrow, that even though you might have adequate bile
secretion, they're taking the bile and rather than allowing the conjugated bile salts or bile acid to get
reabsorbed in the ilium and stimulate the detox pathways and also stimulate that FXR receptor that | talked
about that releases antimicrobials, these microbes have become bile-tolerant and they digest the bile so that it
can't trigger those activities. By ingesting the bile they produce something called secondary bile salts, and those
secondary bile salts are extremely toxigenic to the system. They create inflammation in the lining of the gut,
and they create significant diarrhea in the colon as well.

So as those things pass through because they're not being absorbed back in the ilium, they pass in through the
colon, they create dysbiosis in the colon, and they create diarrhea because it causes inflammation where then
the colon floods the lumen with water. One of the things you can do in that case, which is really interesting, is
certain types of polyphenols. Certain types of polyphenols have been shown in numerous studies to actually
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negate the formation of secondary bile salts. So if you've got an overgrowth of certain microbes that are
producing secondary bile salts and you've got a lot of inflammation, you've got initial stages of Crohn's, colitis,
so some form of IBD, which is driven by these secondary bile salts, if you've got liver damage, which is also
driven by the secondary bile salts because the liver will try to detoxify them but it hurts the liver, if you've got
chronic diarrhea and loose stool, it means you've got an excessive production of secondary bile salts.

Some of the flavanoids and polyphenols that significantly help with that are curcumin. Curcumin has been
shown to being able to neutralize almost 90% of the production of secondary bile salts. Rutin, which is a
flavanoid which is found in things like cherries and apricots and strawberries, certain types of tannins, which
are found in red wine, or catechins which are found in red wine, black tea, green tea. Green tea has high levels
of these. Ellagic acid, which is also another type of kind of like a catechin category, which is also found in
certain types of fruits, quercetin. These types of flavanoids, polyphenols are really important in stopping the
overt production of secondary bile salts by the now-bile-tolerant pathogens.

Again, that's a lot of information, but let's break this down for people a little bit about the what can you do.
What most people are experiencing is some form of bloating and distention and discomfort when they eat
food. Then among those people, you also have people that get a lot of loose stool and then you get people with
a lot of constipation. Both of those things are the same root cause but have slightly different expressions
because of the production or the lack of production of secondary bile salt.

If you have any sort of bloating or distention or severe discomfort when you eat food, when you eat
carbohydrates and all that, what that means is you've got overt fermentation, typically proteolytic
fermentation, that's going on in the small bowel. You've got too many microbes in the small bowel that are
overgrown, that are creating a fermentive condition that is producing ammonia gas and other things that
create inflammation and create distention within the small bile.

Now, if you have that and loose stool it also means that you've got certain types of pathogens, like numerous
types of Clostridia, or there is a micro called Bilophila. Bilophila is another one that increases secondary bile salt
production. It means that you're also taking your bile, producing secondary bile salts, and that's leading to
diarrhea on top of the bloating. Or if you have the bloating with the constipation it means you're producing this
ammonia gas and so on and the inflammation, but then the LPS, it's leaking in and affecting the vagus afferent
nerve and stopping the peristaltic activity of the bowel, which leads to the constipation.

And in some cases you can have both. | know people who have had both. Sometimes it's more constipation,
sometimes it's more diarrhea, but it all comes from the same dysfunction. It starts with low stomach acid and
an overgrowth in the duodenum, and then poor production or release of bile and poor control-

(silence)
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