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Bile: Key to Anxiety 
and Hormone Havoc
Ann Louise Gittleman, PhD, CNS

Trudy: Welcome to the Anxiety Summit, Season 
5. I’m Trudy Scott, food mood expert, certified 
nutritionist, author of The Antianxiety Food 
Solution, host of the Anxiety Summits. We’re now 
in our fifth season of the Anxiety Summit. And 
the theme is the Gut-Brain Axis. We’re talking all 
things gut related and tying it back to anxiety. 

And today, we have Ann Louise Gittleman and 
our topic is why Bile is the Key to Anxiety and 
Hormone Havoc. And it’s truly wonderful to have 
you back on the Anxiety Summit, Ann Louise, and 
have you speak on this important topic of bile and 
how it relates to hormone health and anxiety. 

Ann Louise: And it’s a pleasure to be with 
you because the connection between bile and 
hormone havoc and anxiety is one that is not 
readily understood in this day and time, Trudy 
Scott. So I’m delighted to share and discuss this 
with you on this Summit.

Trudy: Well, I’m delighted to have you back and 
have you talk on a new topic. You’ve been very 
popular on prior Anxiety Summits. And you’ve got 
so much to share. So I’m going to go into your bio 
and then we’ll get right into it.

Ann Louise: Wonderful!

Trudy: Ann Louise Gittleman is a New York Times 
bestselling author of over 30 books on diet, 
detox, and the environment, and women’s health. 

Beloved by many, including myself, she’s regarded 
as a nutritional visionary and health pioneer who 
has fearlessly stood on the front lines of holistic 
and integrative medicine. 

A Columbia University graduate, Ann Louise, has 
been recognized as one of the top 10 nutritionist 
in the country by Self magazine and has received 
the American Writers Association Award for 
Excellence and a Humanitarian Award from the 
Cancer Control Society. You can connect with Ann 
Louise at AnnLouise.com and on Facebook, Ann 
Louise Gittleman. 

Again, a very big welcome and let’s get into why 
Bile is the Key to Anxiety and Hormone Havoc. 
And I’d love you to start, Ann Louise, with what 
bile is, what the function is, and where it’s 
produced?

Ann Louise: Good question because we have 
to make bile, it’s important as probiotics, Trudy. 
And that’s what my mission is these days. Bile, 
number one is a digestive fluid and a detox 
method, which is actually produced by the liver. 
The liver produces at least one quart of this 
greenish, yellowish fluid that has a three-fold 
function. Number one, it breaks down fats into 
small useable particles. Number two, it flushes 
out toxins, and hormones, and heavy metals. And 
number three, it enables us to enhance thyroid 
function to keep us slim and trim. 
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So those are three functions of this wonderful 
fluid that has gotten very little press these days. 
And that’s why it’s so important to understand 
how important bile is to the body in terms of 
digestion, hormones, and anxiety.  

Trudy: And it’s produced in the liver, but stored 
in the gallbladder. So what if we don’t have a 
gallbladder because this is a common medical 
procedure to say, “Well, we don’t need this 
gallbladder, let’s remove it?”

Ann Louise: Well, that’s the issue. That’s the rub. 
And that’s why it’s so important if you don’t have a 
gallbladder, and so many people are not told this, 
that you use some sort of gallbladder support 
digestive elements, whether that is bile salts or 
bitters that can assist in digestion and helping 
your body to natively produce more bile or you 
take even certain herbs that are important that 
are known as bitters. 

So there are many things you can do if you don’t 
have a gallbladder. And if you can at all in any way 
support and keep your gallbladder, under any 
circumstances, I would suggest you do that. My 
motto is to let gallstones lie. In other words, “Let 
sleeping gallstones lie.” There are natural things 
you can do so that you don’t have to have your 
gallbladder removed. 

And one of those important elements for those 
that do not have a gallbladder or who are thinking 
of having a gallbladder removed is to be able to 
use some sort of Phosfood element that is from 
Standard Process which is a kind of acid that is 
so important in breaking down bile stones. So 
there are apple juice cleanses that people have 
gone through. But this particular element that I 
like from Phosfood from Standard Process will 
actually start to break down the bile into useable 
component so the sludge does not gunk up the 
bile ducts. 

Vitally important to keep your gallbladder so that 

when you eat these high-fat diets, your body has 
a time release of bile to digest and assimilate 
the fats. It’s absolutely insane to think that so 
many people in our industry…And you know, as 
well as I that everybody that is on a high-fat diet 
bandwagon don’t talk about the importance of 
digesting the fat that you’re taking in in these 70% 
high-fat Keto diets. 

So I’m all for fat. Written about it for years. Been 
on the frontlines of essential fatty acids, but if 
you’re not digesting it, you’re not utilizing it, and 
getting the benefits of your fat-soluble vitamins 
like vitamin A, vitamin D, vitamin E, and vitamin 
K. So bile is brilliant. Bring back the importance of 
bile. And we know that bitter is better. If you can 
remember all of that, you’re on the right track to 
dealing with your anxiety and hormone havoc.

Trudy: This is wonderful. So I want to recap on 
a few things you said because I love some of 
your soundbites. “Make bile as important as 
probiotics.” That’s a good one. And then you said 
“let sleeping gallstones lie.” I love that. And “bitter 
is better” so that was really good. 

So I’ve got a follow-on question for you. We’re 
going to be talking a little bit later about how to 
further support the gallbladder so this will help, 
obviously, prevent gallstones in the future and 
will also prevent the need to even consider having 
your gallbladder removed. So we’ll get to that. 

So if you’re wondering what we can do, that’s 
great. But I just wanted to follow up on the 
Standard Process product that you mentioned. 
Can you just spell it for us so we make sure we get 
it correct, please?

Ann Louise: It’s called Phosfood. It’s a phosphoric-
acid based supplement. It comes in a liquid. 
Phosfood. And I believe there’s another similar 
product that is put out by Biotic, as well. So that 
is what the go-to products are to help decongest 
the bile and to really emulsify the gallstones 
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that could be the reason why you’re having your 
gallbladder out.

Now there are certain circumstances where 
the gallbladder’s become greatly inflamed. And 
it’s a life and death situation. By all means, you 
need to listen to your healthcare practitioner in 
that regard. But there are many times that the 
gallbladder has simply become congested or 
clogged with too much bile, too much cholesterol. 
And that’s where nutrition, diet, and detox come 
into play.

Trudy: Absolutely. So when you were talking 
about the functions of bile, we talked about 
breaking down fats, but you also talked about the 
detox and you mentioned detoxing hormones. 
And this is something that a lot of people are 
not aware of. Before this interview, I placed it on 
Facebook and I asked my community, “Do you 
know about this and what questions do you have 
for Ann Louise?” And they were very surprised 
to hear about the connection between bile and 
hormone detox. So can you talk a little bit about 
that?

Ann Louise: I know, I was surprised to hear about 
it, too, until I did the research for some of my 
books. I wrote a book called Before the Change 
about hormone havoc. And when I updated the 
book, I said to myself, I’ve got to talk about bile 
because nobody else is mentioning it.” The reality 
is that the liver has several detox methods. It’s got 
the two P450 cytochrome detox of the two detox 
pathways that we have heard about in terms of 
phase 1 and phase 2. 

But the bile is another detox method which 
actually is the dumping ground for hormones 
like estrogen. It’s the dumping ground for heavy 
metals that create anxiety like mercury, as well 
as too much aluminum and lead. And it’s the 
dumping ground, also, for a bunch of chemicals. 
So you got to keep the bile flowing. You have to 
keep it decongested. You have to thin it out. And 

it’s so easy to do when you remember to put the 
bitters back on your dinner plate. All of this is 
easily done with lifestyle better habits. So that’s 
the good news we just have to recognize it’s an 
issue. 

And quite frankly, in the early 20th Century, many 
of the nutritional pioneers that inspired me 
always talked about bile. Come 2019, you don’t 
hear about it all. It’s a very important method for 
the detoxification and cleansing of the system. So 
that if you go on a cleanse and a fast, you’ve got to 
make sure that the bile is decongested. And if you 
don’t have a gallbladder, you need substitutes to 
assist the process. 

Trudy Scott: So can we talk a little bit more about 
the estrogen because when we think of detoxing, 
we think of these outside toxins, we don’t think 
about detoxing something that’s produced in the 
body. So this is something that it’s doing. Tell us a 
little bit more about this.

Ann Louise: Well, estrogen, as you know, you’ve 
got to get the sweet spot with estrogen. Estrogen 
is a very important hormone for women. Too 
much is not good. Too little is not good. There’s 
a sweet spot. And it’s very difficult in this day 
and age to get away from this condition known 
as estrogen dominance because we don’t have 
as much as the antagonistic hormone, which is 
known as progesterone because many of us don’t 
have enough zinc-promoting foods that make for 
progesterone. 

And if you’re exposed to xenoestrogens in the 
environment from too many preservatives, or too 
much plastic, or too much paint, your body has 
to detoxify that all through the bile. So the idea 
is that you want to detoxify these toxic estrogens 
into their non-toxic metabolites. 

You can do that in several ways. If in fact, you 
are taking an estrogen supplement in addition to 
what you may be exposed to in the environment, 
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you want to make sure that you’re taking certain 
types of lipotropic nutrients. And the magic word 
here is lipotropic that will help to digest fats. And 
that would be your methionine, your choline, and 
your inositol. 

Five hundred milligrams of choline, methionine, 
and inositol three times a day will help your body, 
particularly your liver, to break down hormones 
such as estrogen into a non-toxic metabolite like 
estriol, which is the non-toxic estrogen. And that’s 
very important. And those three nutrients, my 
dear friend, are very much deficient in the diet 
today. So that’s one way of assuring that you’re 
not going into an estrogen-dominance situation 
where you’ve got too much of a good thing. 

Secondly, you need to keep your bile nice and 
thinned out so it doesn’t clog up with extra 
estrogen that it’s not breaking down. And we 
do that with the bitters. The bitters are going 
to be the theme throughout. We do that with 
lemon and water in the morning. We do it with 
coffee, which is a bitter, believe it or not. And we 
do it with grapefruit and watercress, which are 
wonderfully bittered produce, high-end bittered 
produce. So bitter is very important for this. 

The intake of certain nutrients is very important 
for this because when you cannot break down the 
hormone estrogen in the bile, the body produces 
a lot of extra cholesterol, which then can signal 
the production of gallstones. So it becomes a 
vicious cycle. So keep that bile flowing. Bitter is 
better. And know that you can have a bitter at 
every single meal: morning, noon, and night. 
And that’s why the grapefruit is so important for 
people to understand because it is one of the best 
bitters on the planet for weight loss and to break 
down estrogen metabolites. 

Trudy: I love it. And I love grapefruit, it’s great. I 
remember the grapefruit diet in my 20s. I had no 
idea.

Ann Louise: No, and I didn’t either, but there’s 
real science behind that. I had a look at some 
of the Scripps’ documentation and some of the 
research. And there’s a real reason why it had that 
weight-loss impact. There’s something to be said 
for that. And if people can’t tolerate grapefruit 
because they’re on some kind of medication, and 
there’s a contraindication, then we have some 
of our lemon zests or citrus zests or citrus peel 
that you can use, as well as a bitter green like 
watercress or arugula or endive. 

So there are lots of ways to incorporate all of 
these wonderful foods in the diet. Typically, the 
American diet does not contain enough bitters. So 
I’m here to make that one of my missions to put 
bitters back into the diet.  

Trudy: Wonderful! So I just want to follow up on 
a few things. You just mentioned grapefruit and 
medications. And this is just a caution for folks 
because there are some medications that are 
contraindicated taking with grapefruit juice or 
grapefruit so I’m glad you mentioned that. So if 
you are on medications just definitely check with 
your doctor on that. 

And then the first thing I wanted to say Before the 
Change, that book literally saved my life when I 
was going through perimenopause. As you know, 
I’ve mentioned this.

Ann Louise: I’m so glad.

Trudy: I learned so much from that and actually 
made a lot of changes. So I just wanted to give you 
a plug for that wonderful book. But in that book, 
you mentioned a study on metabolism and how 
you get a 53% increase in metabolism when your 
bile health has improved. But the other thing that 
the study showed is that it triggers this release of 
an enzyme that converts T4 to T3. 

And you said earlier how bile is so important for 
thyroid function. So we know that when you’ve got 
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underactive thyroid, you can feel more depressed, 
you can feel more tired, and you can, also, 
sometimes feel more anxious. So there’s another 
mechanism that we have going on there. Correct?

Ann Louise: Yes, and that study was done by 
Antonio Bianco who is an endocrinologist at the 
University of Chicago. And interestingly enough, 
that’s one of many small studies that I was able 
to uncover when I did my update of before the 
change and then my Radical Metabolism book, 
which also takes bile to another weight loss level. 

I find it fascinating because many individuals 
have noted that when they get their gallbladders 
removed, their thyroid function goes downhill 
very quickly, two to three months thereafter. So I 
think that’s the missing link, it’s when your body 
produces bile, it triggers the enzyme conversion 
from T4 into the active T3, which keeps the 
fat burning humming. So we want to keep our 
fat burning humming. We want to keep our 
metabolism humming. 

And there is this unholy alliance that we’ve never 
really recognized before between gallbladder 
function and the thyroid. So if you’ve done 
everything right, you’re still not losing weight, and 
you’re anxious, look to the thyroid, look to the 
gallbladder, and get your bile in order. 

Trudy: Excellent! Two other questions from 
the previous discussion. You mentioned 
xenoestrogens. And for someone who doesn’t 
know what a xenoestrogen is, could you just 
explain that again, please?

Ann Louise: Yes, these xenoestrogens are 
estrogen mimics in the environment. And they’re 
a thousand times more toxic to the natural 
estrogen receptor sites than native estrogen. And 
estrogen mimics include things like plastics, and 
pesticides, and paints. And so they masquerade 
as estrogen. Your body incorporates them into 
the receptor sites, but you don’t get the beneficial 

aspects of native estrogen. So you have to be 
careful about that. 

We believe that’s the reason that estrogen 
dominance is so prevalent today. And when your 
body goes into estrogen dominance and you don’t 
have enough natural progesterone to counter 
that, then you’ll have all of these symptoms that 
we’re talking about, anxiety being one of them, 
as well as the inability to lose weight, queasiness 
after a meal, depression, irritability, and the 
inability to sleep. 

So there is a whole domino effect when one goes 
into this estrogen dominance, which is very, very 
pronounced in this day and age and has really 
come to the forefront just because of these 
estrogen disrupters that are in the environment. 

Trudy: Thanks for clarifying that. So I’ve actually 
got two more follow-on questions from the 
previous discussions.

Ann Louise: Of course, wonderful.

Trudy: So you mentioned methionine, choline, 
and inositol and you said 500 milligrams. Is that 
500 milligrams of each of those nutrients?  

Ann Louise: Yes, three times a day, breakfast, 
lunch, and dinner, it’s a fastest way, number one, 
to lose weight and to get rid of a fatty liver. It’s a 
real secret that I learned many years ago from Dr. 
Robert Atkins. I was his surrogate daughter, so to 
speak. Bob Atkins and I would speak all the time. 
He would have preferred to have been known as 
the America’s integrative holistic physician, not 
the diet doctor we’ve come to associate him with 
today. 

And it was something that he had learned years 
ago from Carlton Fredericks. And that was that 
500 milligrams of these lipotropic nutrients were 
helpful in weight loss, number one, and in turning 
a toxic estrogen, the estrones and the estradiols 
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in your system natively and from the environment 
into non-toxic estriol. 

And the nice thing that I was also able to 
corroborate is that choline, in the amount of 
500 milligrams, three times a day, within two to 
three months, will decongest the fatty liver. So 
this is almost a miraculous nutrient. Almost like 
a panacea to so many issues that are concerning 
women today from the inability to lose weight, to 
break down fats, to have a nonalcoholic fatty liver, 
and to the anxiety issues. So this is how we get 
good cholesterol in our systems. This is how we 
get good estrogen in the system. This is how we 
lose weight. 

Those three nutrients, that we will find through 
many of our testing are very deficient in the 
typical American diet. Choline, where do you get 
choline? We used to get it from soy lecithin, which 
is not a popular food in this day and age. Same 
thing with inositol and methionine. So those three 
are my three go-to nutrients. 

Trudy: Wonderful and very interesting about your 
relationship with Bob Atkins, I didn’t know about 
that. You certainly have some very interesting 
connections and yeah, very, very interesting. 
That’s certainly a good thing.

Ann Louise: He was a great friend of mine. 
Wanted me to take over his nutrition clinic many 
years ago in New York. And, of course, I was 
living out West at that point. And you have to 
understand the position that I was in. Here I was 
the nutrition director of the Pritikin Center, which 
was the no-to- low-fat, high-complex carbohydrate 
diet. I did a whole 180 turnaround and became 
a proponent of higher-fat diets. So he became 
interested in my work. I appeared on WOR in New 
York City all the time with him. Went out to dinner 
all the time because we ate the same way. And he 
taught me a lot of secrets of the trade. And to this 
day, they still work. 

Trudy: I love it. So let’s just clarify that a little bit 
because there are some people, surprisingly…I’m 
still amazed that there are some people who are 
on the lower-fat bandwagon. So just explain this 
180 that you were actually in the Pritikin Center 
and this is when low fat was all the range. And it 
should not still be the rage, but there are still a lot 
of low-fat products on the market. And there are 
still a lot of people eating low-fat products.

Ann Louise: Yes. And I know there’s quite a few 
documentaries that still promote a low or no-to 
low-fat diet. I was the director of nutrition at a no-
to low-fat diet center in the early 80s so I saw the 
pros of that kind of diet, which there were initially 
because giving up fats meant that you gave up 
lots of trans fats, lots of margarine, for example. 

But there were a lot of, I’d say, detriments. And 
that’s when we saw issues going on with the skin, 
the hair, the nails, the first signs of deficiency. I 
saw issues with immunity, issues with the heart 
after a while, problems with cholesterol that went 
too low, below 160, issues with joint problems, 
issues with sex drive. We saw the whole gamut. 

And I would, as the nutrition director of the 
Pritikin Center, be telling everybody on the QT to 
go out, and go to an Italian restaurant, and load 
up on olive oil because I was really afraid that they 
were going to melt away, number one. And I saw 
deficiencies and I saw changes in mood because 
I was with people sometimes for one to two 
months in-house at the Pritikin Center. 

So I know that Nathan Pritikin, may he rest in 
peace, was on the right track. If he had lived 
longer, he would have embraced the principles 
of an essential fatty-acid diet with avocados, with 
nuts and seeds, and a little hemp seed oil, which 
is something that is now in the forefront today. He 
just didn’t live long enough to see the rest of the 
research and the literature that was coming out. 

Trudy: Wonderful! And it’s amazing to have seen 
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that. So you’ve seen it before. And now you can 
see the difference now. I did want to just highlight 
one thing you said there and that was cholesterol 
below 160. And we know that cholesterol is 
needed to make our hormones. And if we don’t 
have that raw material, we’re not going to be 
able to make our hormones. So this is another 
mechanism that we’ve got at play here. 

And there’s tons of research showing that 
cholesterol below 160 is tied to higher risks for 
stroke, higher suicidality, and increased mood 
problems. And I’ve had a number of clients with 
cholesterol that low—this is total cholesterol, in 
case anyone’s wondering—that low. And once 
they increase their fat consumption and increase 
their fat digestion by improving bile function and 
liver function, all those issues turn around. So it’s 
pretty profound once you make those changes. 

Ann Louise: It’s exceedingly profound. And you 
know what? At that Pritikin Center, people would 
fight about their cholesterol because high was not 
good. And they were using the 200 level at that 
point. So anybody one point above 200 would get 
very upset. 

If they went down to 130 and 120, they were 
elated. But what we now know is high is not as 
dangerous as we used to think it was. Particularly 
for total cholesterol, we’d have to look at the 
oxidizing cholesterol a little bit more closely. 
But definitely, lower is not good at all. And that’s 
where the bile, the better fats come into play, and 
the ability to digest your fats is so crucial.

Trudy: Absolutely. Now, I do have one follow-on 
question from the previous discussion. You said 
something really important. You said that part of 
the whole issue with estrogen dominance is that 
we don’t have enough zinc in our diet and we 
need the zinc to make progesterone. 

So we know that when we’ve got this high copper, 
and you’re a very big proponent of this copper/

zinc imbalance, but when you’ve got high copper 
and low zinc, we’re going to feel more anxious. 
And we need that zinc in order to make GABA and 
the other neurotransmitters like serotonin. We 
also need it to make progesterone. So can you 
talk a little bit about that connection?

Ann Louise: Well, I see a lot of people who 
may have more estrogen in relationship to 
progesterone, even though their estrogen 
levels are not ideal. And I’ve been one of those 
individuals for many years because I take my 
blood and salivary hormone testing very seriously. 
I test myself every three months. And I may say 
that if you’re on bioidentical hormones, you 
still need to be monitored every three months 
because your life and your needs change every 
three months. Trust me on that.

But what I’d like to say is I think the deficiency is 
that we’re not having enough of those precursor 
nutrients of which the zinc that I spoke about is 
one, and the other one is probably magnesium, 
and to some degree a little bit of B6. So those 
three, in particular, are very important for 
the production of natural progesterone. A 
lot of people are not making enough natural 
progesterone, which is why progesterone cream 
is such an antianxiety element in the diet and 
used topically can be almost a Godsend for 
many women going through hormone havoc and 
anxiety attacks.

And I was one of those women so I can tell you 
how important it is. Shortened cycles, number 
one, is a clinical sign of lack of progesterone 
throughout your menses time of life. And then 
as we get older, we lose the ability to eat or even 
desire those foods that are high in zinc, which is 
the precursor to natural progesterone, which is 
what you need for your brain, not just for your 
reproductive tract. 

So progesterone is exceedingly important to 
balance moods. And if you’ve got an anxiety issue, 
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go to progesterone. Get your levels checked any 
way that you can. Some women find that a topical 
cream made from USP bioavailable progesterone 
is the way to go, others need to take a pill, and 
still others need to use some kind of cream. 
So whatever methodology works for you, just 
balance it accordingly and test yourself every 
three months. 

Trudy: Yes. And I was, also, someone who really 
benefited from progesterone cream. And actually, 
what I learned from Before the Change was to 
incorporate zinc and B6 into my regimen. And it 
totally changed my life when I was going through 
all my anxiety and perimenopausal symptoms. 

Ann Louise: Good to hear.

Trudy: Yes, it really does. And then, of course, 
the whole copper issue when you’re consuming 
all these high-copper foods. Can you just talk a 
little bit about that because this is something 
you are very vocal about? And there’s not much 
awareness about high-copper foods.

Ann Louise: No. And I’m vocal about it because I 
went through the issue. I was a bonified copper 
head for many years and didn’t know why I was so 
anxious. And finally, did a hair test and found that 
my copper levels were out of sight. They were way 
over what was considered to be normal. 

So the reality is that the mineral copper, which 
is so prolific in the diet, particularly if you have 
copper pipes, number one, copper pots and pans, 
number two, a copper IUD, number three, and 
you’re eating a vegetarian diet or a vegan diet, 
number four, you’re going to be getting a lot of 
copper. And copper is associated with estrogen. 

Zinc is associated with progesterone. So if you’re 
lacking zinc and have too much copper, then 
that’s another signal for progesterone deficiency 
and estrogen dominance. So you’ve got to be 
very careful about that. Taking a hair test would 

be a very good way to access that. It would be a 
very good way to see if you have hidden copper 
toxicity, and what you need to do to balance that 
particular ratio, and all the other ratios that key 
into important glandular function. So I think it’s 
an underrated way of assessment, but I’m all for 
tissue/mineral analysis or hair testing.    

Trudy: I, also, love the hair testing and certainly 
finding that hidden copper toxicity is really 
enlightening. And there’s a nuance to reading the 
test. It’s not as simple as looking at it and seeing 
if there are some clues/ratios that you need to 
look at to determine if there is copper toxicity. 
So I’m glad we mentioned this. And I’m glad you 
mentioned the vegan diet. So some of the foods 
that are high copper that we might want to be 
concerned about?

Ann Louise: Avocado, people are going to say, 
“Ooh,” but I’m here to tell you, it’s a high-copper 
food. Avocado, cashews, there’s a lot of cashew 
milk, cashew cheese, is a high-copper food. 
Sunflower seeds is another high-copper food. And 
it’s not that these foods are bad, they simply have 
to be balanced with enough zinc-containing foods 
such as your pumpkin seeds in a vegetarian/vegan 
diet, or your eggs for other vegetarians, and your 
red meat.

Trudy: Excellent. And I’m a big proponent of 
grass-fed red meat. And I’m concerned about a lot 
of people going on a grain-free diet and replacing 
all their grains with nut flours. And then they’re 
getting high-copper levels because they’re baking 
with the nut flour. So that is definitely something 
that I’m seeing as a trigger for anxiety.

I was actually speaking at a mental health 
conference. And I do the zinc challenge test. And 
all these practitioners who thought they were-- 
 
Ann Louise: Are deficient.

Trudy: they thought they had good zinc levels. 
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And then I questioned them and they said, “No, 
they’re eating nut-flour baked goods.” And that 
was the connection that was keeping their zinc 
levels down. 

Ann Louise: Especially the high-almond flours 
everybody’s taking. I don’t know about cassava, 
but everybody’s using high-almond flour baked 
goodies, as well as coconut, which is another 
source of copper. So balance is the key. 

And there’s a really good chart, I believe, in Before 
the Change because you’ll see that certain teas are 
also high in copper. So it’s a matter of balance and 
holding back. Balance is not a very big deal in the 
American diet. If a little is good, a lot is better. And 
that’s why Ketogenic diets are so darn popular in 
this day and age. But you really have to be careful 
of not overdoing too much of a good thing. 

Trudy: Yes, balance is important. And these things 
about good foods that we have to be aware of. So 
I’m glad we’re highlighting this. So let’s come back 
to bile. You’ve mentioned some of the signs and 
symptoms of low-quality bile or not enough bile 
production. Can we go through a few of some of 
those again? One of them that you mentioned is 
queasiness after a fatty meal.

Ann Louise: Yeah, queasiness after a fatty meal. 
Lots of burping after a fatty meal. A metallic taste 
in the mouth after a fatty meal. Another typical 
symptom would be clay-colored stools. Stools that 
are not the typical brownish color, very classical 
symptom. Constipation is a very underrated 
symptom, but it’s usually connected with low-
quality bile or not enough bile because bile is a 
lubricant for the intestinal tract. 

Problems along the gallbladder meridian which 
might have to do with hearing and ear ringing, 
another symptom. Pain under the right shoulder 
blades, another symptom. Queasiness, bloating, 
burping, that we mentioned, digestive ailments. 
Getting up between eleven and one. If you go 

to bed early, the time between eleven and one 
is the gallbladder time in terms of the Chinese 
traditional organ clock, that may also signal 
that your gallbladder needs a little help in its 
detoxification. 

So there are all these different symptoms that 
can be traced to low bile, clogged bile, not enough 
digestive function going on. And that’s where the 
nutrients that we spoke of came into play. That’s 
where the bitter foods, that’s where your daily 
coffee could be exceedingly helpful if it’s organic, 
pesticide-free, and free of mold on a daily basis. 
So there are lots of ways that you can surmount 
this problem without changing too much. Just 
changing the quality of the foods that you’re 
partaking in. 

Trudy: Okay, so I want to just go back to a few of 
those things that you mentioned. You mentioned 
constipation. And we know with thyroid problems, 
constipation’s a big issue. So here we’ve got that 
connection again. If you get the bile improved, 
it’ll improve thyroid function and thereby have 
an effect on constipation. So that’s an interesting 
connection.

The other one is in the interview that I did with 
Dr. Peter Bongiorno on the summit, we talked 
about the gut-brain axis and the microbiome. 
And he was talking about how there’s a number 
of studies showing that in older individuals who 
have a lot of anxiety and depression, constipation 
is a huge issue and is way higher than the average 
population of people with anxiety and depression, 
constipation. So yeah, we’ve got that connection 
again.

One of the other things that you mentioned is that 
this nausea with not enough bile. Can you talk a 
little bit about that?

Ann Louise: Well, yes, because what happens is 
that the bile can become recirculated through 
your system, and all the toxins that it contains 
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become recirculated, and could be redistributed 
through various organs. So it’s not just important 
to thin the bile with the foods that we’ve spoken 
about, the nutrients that we’ve spoken about, but 
you need sufficient fiber to take all of those toxins 
and escort them out of the system through the 
intestinal tract. 

So fiber is another missing link when it comes 
to that whole bile issue, which is why I get very 
disturbed when I see a Ketogenic diet being 
promoted or even a Paleo diet that doesn’t have 
enough fiber. So you’ve got to understand that 
fiber makes us free in many different arenas. And 
it’s critically important to get at least 25 grams of 
fiber on a daily basis. I think 35 will make people 
a little uncomfortable. I’ll take 25 grams, thank 
you very much, because I think that’s one way you 
don’t get recirculating bile toxins.  

Trudy: I’m glad you mentioned that. Going back to 
the nausea, the reason I’m bringing this one up is 
because I’m prone to motion sickness. And I just 
recently went out to the Great Barrier Reef. And it 
was an amazing, amazing opportunity to snorkel 
the Great Barrier Reef. It was absolutely out of 
this world. But it’s a two-hour boat trip out to the 
Great Barrier Reef and a two-hour boat trip back. 
And I had my wristbands and I had my ginger. 
And I managed to keep it together, but I didn’t feel 
terribly great. 

So I came back and I’ve been looking at the 
research on motion sickness and sea sickness. 
And I found this very interesting study that said, 
“What the ancient Greeks and Romans knew and 
did not know about sea sickness.” And lo and 
behold, the connection was bile production. Isn’t 
that interesting?

Ann Louise: Whoa! That’s a new one, how 
fascinating. Bile is popping up all over. Yep, it 
really is. So the ancient Greeks and the Romans 
knew about this. 

Trudy: And Ann Louise Gittleman is enlightening us 
to the importance. So thank you for doing all of that. 

Ann Louise: You’re welcome.

Trudy: So let’s just talk about some of the things 
that we can do to improve bile production. You’ve 
mentioned a lot as we’ve been going through this. 
And one thing that you talked about extensively 
was adding these bitters to the diet: bitter greens, 
the grapefruit, having the lemon, hot lemon water 
in the morning, that’s a favorite of yours. 

Ann Louise: Mmm hmm, and adding lemon zest 
in your cooking. Lemon zest in your cooking or 
any kind of citrus zest in the cooking, it’s a very 
good source of bitters. Angelica root is another 
source of bitters. There are lots of bitters that 
are on the market. And then, of course, it’s your 
morning cup of Joe, your morning cup of coffee. 

I personally like the Purity brand because I find 
that it’s the highest in these healthy polyphenols, 
which are antioxidants that key in to the bitter 
component. So I’m in favor of that. You can get 
the decaffeinated variety if caffeine is an issue, 
which it is for a lot of people that have anxiety. So 
I’d only use the decaf. 

Or even dandelion root tea, I like a roasted 
dandelion root tea, another source of bitters. The 
idea is, is that the bitters tamp down bloating, 
they help digestion and they’re increasing 
metabolism. So you want to incorporate them 
as much as you can into the diet. Even if it’s 
just having an arugula-based salad every single 
day, Trudy, that would be exceedingly helpful. 
There are easy things you can do with wonderful 
benefits that are really priceless.

Trudy: I love that. And can you mention the coffee 
that you like?

Ann Louise: The coffee that I like is Purity coffee. 
When I was writing my book, I had to do another 
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180 on certain ideas that I thought were etched in 
stone, shall we say. And I’ve never been a believer 
in coffee because being the highly overachieving 
type A personality that I am, I never drank coffee 
because the caffeine would really set me into a 
tizzy. 

But I couldn’t ignore the multitude of studies, 
the ream of scientific evidence that showed how 
healthy coffee was in preventing liver cancer, 
preventing issues with colon cancer, slashing 
diabetes risks, helping to lower blood pressure. 
So I found the healthiest coffee that I could ever 
imagine, which is the Purity brand. 

They search the world for the highest polyphenol-
based coffees, highest antioxidant coffees. They’re 
from higher altitudes. They’re purified, high in 
chlorogenic acid, which is a weight loss substance. 
And they put it together in a caffeinated variety 
and a non-caffeinated variety. So I now take the 
caffeine-free one. And it’s very good because 
it allows you to detoxify. It’s high in niacin. You 
go to the bathroom daily. And it’s considered a 
very healing bitter. So coffee is back as far as I’m 
concerned. And at least one cup a day is the way 
to go. 

Trudy: I like that because I’ve always been pretty 
vocal against coffee, certainly for folks who have 
anxiety because of the caffeine but if you’re 
getting those benefits without that caffeine. Now, 
just touch on how they decaf it because obviously 
they’re using some kind of Swiss water method to 
remove the caffeine. 

Ann Louise: Oh, they use a very purified method. 
And if you look at the Purity website, I think it is—I 
hope this is correct—Purity.com or go on my own 
website, AnnLouise.com, you’ll be able to see all 
the research and the ways in which they do their 
processing. They’re pretty darn meticulous, by the 
way. So I’m very impressed. 

And I just took my first cup of decaffeinated coffee 

several days ago. And I felt very good. I didn’t have 
any anxiety. I didn’t have the usual caffeine rush 
that I know people talk about with regular coffee. 
And it’s very mild and very cleansing. And I’m also 
a big believer in coffee enemas. So this may be 
very important for those that want to take their 
coffee just in a very, very different route, so to 
speak.

Trudy: So tell us why coffee enemas are 
important.

Ann Louise: Because it helps to dump your bile. 
It dumps the toxic bile. And it was a go-to method 
of the late Nicholas Gonzalez, who is another 
friend of mine, who was an absolute genius 
and pioneer in introducing alternative cancer 
procedures to the American public. And he was 
a great believer in coffee enemas once or twice a 
day for those individuals with late-stage or fatal 
cancer diagnosis. He took a critical diagnosis and 
turned it around and was merely miraculous with 
so many individuals.

Trudy: I’m very familiar with his work. And when 
I actually first became a nutritionist, I worked in a 
clinic with a nutritionist who worked with people 
with cancer. And that’s when I was first introduced 
to coffee enemas and saw amazing results with 
people who were working with this mentor of 
mine. And Nicholas Gonzalez’ work with cancer 
was amazing. And again, I’m just really pleased to 
see how many people you know and how many 
people you’ve learned from. It’s just wonderful to 
get all these gems from you, Ann Louise, it really 
is.

So you’ve talked about using a coffee enema 
once or twice a day for someone who’s in late-
stage cancer. What about for someone as 
a maintenance dose? How often would you 
recommend using a coffee enema?

Ann Louise: I would do maybe seasonal coffee 
enemas. I’m a big believer in seasonal detox. 
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Daily detox to assist the liver and the gallbladder 
with your bitters, of course. But a seasonal coffee 
enema, maybe a series of three or four once 
every two weeks, once a month for three to four 
months. That’s what I would do. For some of us, 
it’s very cleansing and very almost it’s innovating 
for some, it’s energizing for others. But you want 
to use a very pure coffee. That’s where Purity 
comes in to play.

Trudy: Absolutely, it really does. So one of the 
other things that you talk about when it comes 
to improving bile production is reducing stress, 
controlling stress. So that’s obviously an important 
factor. And that could be lifestyle factors. I teach 
people how to use amino acids like GABA and 
tryptophan to help control stress, how to boost 
your own neurotransmitter production. 

And it’s very interesting, I’m not sure if you’ve 
seen this research, but there’s two animal 
studies where they found that fluoride-induced 
hypothyroidism was reversed by using GABA, the 
amino acid GABA, which I thought, “This is very 
interesting because of their anxiety connection to 
bile production and how the thyroid is very closely 
tied to bile production.”

And in another study, and this is, also, very 
relevant for this interview is that, and it was the 
same authors, they found that damage to the liver 
that was caused by fluoride was also reversed by 
using GABA, the amino acid GABA. 

Ann Louise: Phenomenally interesting.

Trudy: So it’s really interesting to think that it’s 
helping the thyroid, it’s helping the liver, and it’s 
helping to reduce anxiety, as well.

Ann Louise: Well, I’m so glad you mentioned 
GABA because I’m a big believer in amino acids, 
it was my go-to amino acids. Years ago, I suffered 
a concussion, a very bad concussion. Had a bout 
with a post-traumatic stress, although I didn’t 

recognize it as such, and then eventually ended 
up on a benzodiazepine. And the only way that 
I was able to get off of it, it was very, very toxic 
for my particular system because I don’t have all 
detox pathways functioning the way they should. 
But GABA was my savior. So I’m a big believer in 
GABA. And to this day, I still take 750 milligrams 
at night and in the morning. So I believe that it is 
a lifesaver on so many levels. And I’m so pleased 
that you mentioned it.

Trudy: And I’m so glad that you found GABA. It 
was also a lifesaver for me. And I’m glad that it 
helped you. And a lot of people are recommended 
to take benzodiazepines. And if we can teach 
them these other approaches so they don’t 
end up with the need to take them and also to 
create the awareness that benzodiazepines are 
problematic. 

Ann Louise: Oh, they’re the devil in disguise. 
And you and I will chat about that in more detail, 
I’m sure. But it was a saving grace for me. I also, 
after my stint on the benzodiazepine, which is the 
only thing that could control my agitated anxiety 
in those days, I also did amino acid drips. I did 
a series of 14 of them. So that was exceedingly 
important. I got high doses of tryptophan. And 
I think it was GABA. I don’t know what the exact 
mixture was. Then, of course, I was taking extra 
GABA. 

My husband would look at me and he would say, 
“You need the GABA. I can see that look coming 
back, that agitated anxiety look. You need more 
GABA.” And to this day, he’ll say the same thing 
to me. So it is a lifesaver for many of us who have 
anxiety issues.

Trudy: Absolutely. And one of my interviews on 
this Summit, I’m going to be talking extensively 
about the amino acids. So if you want to hear 
more about GABA and tryptophan, certainly tune 
in to that interview.
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Ann Louise: Wonderful!

Trudy: And then the other thing that I wanted to 
mention is one of the things that you talk about 
for improving bile production are using castor 
oil packs. We’re going to have Dr. Marisol do an 
entire interview on the castor oil packs. But I’d just 
like to hear your thoughts on castor oil packs.

Ann Louise: Well, the castor oil, which you apply 
topically, can actually penetrate, I think, two to 
three inches into the skin. So it’s very helpful. Even 
though it’s a very viscous oil in thinning out the 
bile, very helpful for the gallbladder. So at night 
before I go to bed, I usually get a little bit of castor 
oil. I put it on my eyelashes, number one. Put it on 
my nails, number two. And then put a little bit on 
my tummy, around the area that I think is my liver 
and gallbladder. And I sleep with it at night. It’s 
very, very calming. 

And if you’ve never experienced a gallbladder 
pack, a castor oil pack for the gallbladder, then 
you’re in for a treat. It’s very, very calming. There’s 
a real serenity that you feel after you have that 
experience for two to three…I think you do it for 
at least 20 minutes. But that high that you get, 
that natural high lasts two to three hours. So I’m 
very glad that everything that we’re talking about 
is connected to some of the themes that you’re 
discussing on the Summit. That’s wonderful. 

Trudy: It is. It’s really great.

Ann Louise: Synergy.

Trudy: Each person I’m speaking to mentions 
something. And then we happen to be doing a 
deeper dive on another topic. And they all come 
together. It’s amazing.

Ann Louise: Wonderful!

Trudy: And it just reinforces what we’re hearing 
from you and what we’re going to be hearing from 

the other speakers. So I love hearing personal 
feedback from the speakers on their perspective. 
So that was great that you shared about the 
castor oil. It’s interesting that you mentioned 
eyelashes. I recently learned about castor oil for 
blepharitis, which is a…Is it a fungal or bacterial 
infection of the eyes? And castor oil helps with 
that. So why are you using it on your eyelashes?

Ann Louise: Because I have blepharitis, that’s 
why. 

Trudy: Oh, good, there you go.

Ann Louise: When all this started with the 
concussion, which is a whole story I’m not going to 
go into, but when that started, all kinds of strange 
things happening, including the blepharitis. So I 
have clogged tear duct. So I use the castor oil on 
there, as well. But that’s also connected to the 
thyroid, which, of course, is connected to bile and 
the gallbladder. So the whole circle comes full 
round. 

All I can say is castor oil is the hand of Christ. I 
think in Latin it means the hand of Christ. And 
there are whole books that are written about the 
importance of castor oil and castor oil packs that 
you can use externally and what it does for you 
internally. So my suggestion is if you want an old-
fashioned drugless healing method, go to a little 
bit of castor oil. It’s a miracle worker.

Trudy: It really is. Interestingly enough, I’ve had a 
series of boils over the last five years. Every year, 
I get a boil. And I know it’s related to low immune 
function. It’s related to the fact that I’ve also got 
Lyme disease. So there’s all of these things that…
I’m on a healing journey. Put it this way, we’re all 
on a continuous healing journey. 

Ann Louise: We all are. But we all are, Trudy. And 
it’s lucky that you know firsthand because you 
can guide people in terms of what you’ve done 
to help yourself. And you see those issues in 
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other people. And you can be that guiding light to 
people in need. There’s a lot of information out. 
It’s totally confusing. People are more confused 
now than ever before with so much information 
on the Internet. So we’re so pleased that we have 
somebody like you being our way shower. 

Trudy: Well, I could say the same for you. And I 
think it’s important to…I appreciate you sharing 
your story with your concussion, and the PTSD, 
and the benzdiazepine. And I think it’s important, 
as health practitioners, for us to share these 
stories, and to show that we’re real, and we have 
real-life problems just like everyone else. And 
that it’s a journey. We’re always discovering new 
things. 

We’re always dealing with something else because 
a lot of people think, “Well, once I’ve got the 
anxiety under control, everything’s going to be 
fine.” But yes, it is, but there are other things that 
may crop up. 

So think of it as a learning journey and take what 
you learn in each condition. And then you can 
apply it to others. But the reason I mentioned the 
boils and the Lyme disease is because about a 
year ago, I discovered castor oil. And it’s one of my 
go-to remedies. When I have a boil, I use castor 
oil, which is drawing and I use Manuka honey 
together with other natural approaches.  

Ann Louise: I love that.

Trudy: And it’s absolutely wonderful. That’s all 
I’ve needed to do. I use essential oils like tea 
tree, and lavender, and lemongrass for cleaning 
the boil. And then I use castor oil and Manuka 
honey, topically. And that’s all I need to use. And 
it’s pretty amazing. So I just wanted to mention 
something else, another application for castor oil. 
A little bit off topic, but I think it’s important.

Ann Louise: But important tidbits, people will just 
eat that up. That’s a gem. 

Trudy: Yeah. Well, Ann Louise, this has been 
absolutely amazing. Anything else about ways to 
improve bile production? I think you mentioned, 
you did mention the choline. We didn’t mention 
taurine. That’s another favorite of mine for 
improving bile production.  

Ann Louise: Yes, taurine, lipase are all important 
nutrients. I created a supplement at one point 
that has all the nutrients that I was able to 
investigate. One of them is, also, of course, 
beetroot, which some people can’t absorb 
because of the oxalates. But for others, it’s a 
Godsend. So there’s lots of good nutrients that 
thin and decongest the bile. But most importantly, 
you can get a lot of that help just by eating a bitter 
diet. 

And that’s why we keep going back to that 
theme. So I think that’s exceedingly important 
for people. And getting into a little bit into the 
orthophosphoric acid, which is the Phosfood 
that we mentioned at the very beginning if you 
have stones or something of that nature, which is 
creating pain. 

The other thing that I’m going to leave you with, 
and with this we’ll conclude, unless you have more 
questions, but this is very important that I forgot 
to mention, is that many years ago, there was a 
small study of individuals with terrible gallbladder 
issues. And it was found that there were three 
foods that were very key in the pain syndrome. 

And the first one was eggs. That was number one 
that was in about 90% of the participants. The 
second one was onions and the third was pork. So 
if you’re having any of these gallbladder pains and 
gallbladder issues with a lot of inflammation and 
so forth, get rid of your onions, your eggs, and 
your pork for three weeks and see if that doesn’t 
help.  

Trudy: Very interesting, thank you for that final 
gem. I wanted to just ask you, you mentioned that 
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you had formulated a product for helping with the 
gallbladder and bile production. What is the name 
of that product?

Ann Louise: The name of the product is Bile 
Builder. It’s a UNI KEY Health product. I’m a 
spokesperson for UNI KEY Health. But what we’re 
finding with individuals is not only for those 
that do not have a gallbladder, that they’re able 
to function better and lose weight, but their 
T4 is now converting better into T3. That is an 
unexpected benefit and a confirmation of this 
connection between the bile and the thyroid 
function. So I’m very pleased to acknowledge that.

Trudy: Great, well thank you for sharing that. 
And thanks for formulating products that are so 
helpful. I’d love you to just end with where folks 
can find you. But before we do that, I’d just like 
to say thank you so much again for being on the 
Summit.

Ann Louise: My pleasure.

Trudy: It was an absolute pleasure interviewing 
you. And you always come out with these amazing 
gems and connections. And I just love everything 
that you stand for and everything that you do. But 
tell us where folks can find out more about you 
and your work, Ann Louise.

Ann Louise: Very sweet. People can find me…
Where can they find me? Let’s go to my website, 
AnnLouise.com. And you can locate me on 
Facebook where I’m fairly active with my groups. 
And then we have one more website, not to 
confuse you, which is called RadicalMetabolism.
com where I speak a lot about radical health tips 
and what you can do very easily for three minutes a 

day, one to three minutes a day, to get your health 
in radical order. And a lot of those tips have to do 
with the gallbladder, the bile, and your thyroid. 

Trudy: Wonderful, thank you. And any final words 
of wisdom, as if we need any more from you, but 
any final words of wisdom that you want to leave 
us with, Ann Louise?

Ann Louise: I think what I want to say is that 
whenever people have issues, there’s always an 
underlying cause. And you can never stop looking 
for it. You have to shed a spotlight on areas that 
have not come to the surface. And I think that 
a lot of our issues have to do with the toxins in 
the environment, the method in which we’re 
detoxifying, our hormones, our stress levels, and 
also the exposure that we’re getting with modern-
day assaults like the EMFs that so surround us. 

So many of those issues can impact our stress 
response, which then impacts our ability to digest 
accurately and efficiently, more so efficiently and 
proficiently is the word I’m looking for. So keeping 
calm with the GABA that Trudy is talking about, 
I think is very important, watching your copper/
zinc ratio is important, and getting the bitters back 
on your dinner plate is really how I’d like to end. 
“Bitter is better.” And I’d like that to be our motto 
moving ahead.

Trudy: I love it. Thank you so much. This has been 
really great. Thanks again, Ann Louise. And thank 
you everyone for joining us on this really great 
interview, Why Bile is the Key for Anxiety and 
Hormone Havoc and so much more. Please join 
us for other great interviews. This is Trudy signing 
off.  
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Fix the Brain to Fix 
the Gut
Datis Kharrazian, DHSc, DC, MS, FACN, CNS

Trudy: Welcome to the Anxiety Summit, Season 5. 
The focus this season is gut-brain axis. I’m Trudy 
Scott, food mood expert, certified nutritionist, 
author of The Antianxiety Food Solution, and host 
of The Anxiety Summits. Today we have Dr. Datis 
Kharrazian. And our topic is Fix the Brain to Fix 
the Gut. Welcome, Dr. Kharrazian.

Dr. Kharrazian: Thank you, Trudy. Thanks for 
having me.

Trudy: It’s a real pleasure to have you here. 
And I’m excited to share some new things that I 
learned recently from you in your very excellent 
neuroinflammation training, and excited to bring 
this information to my anxiety community and 
everyone tuning in. 

Let me just read your bio here and then we will go 
right into our questions. One of the reasons I’m 
really interested in sharing this topic is because 
we hear, “Focus on the gut first,” and in actual 
fact, there are many instances where we need to 
actually focus on the brain in order to get the gut 
working. So hence the title, Fix the Brain to Fix the 
Gut. 

Dr. Datis Kharrazian is a clinical research scientist, 
academic professor, and functional medicine 
healthcare provider. He’s an associate clinical 
professor at Loma Linda University School of 
Medicine, and a research fellow at Harvard 
Medical School and the Department of Neurology 
at Massachusetts General Hospital. 

Dr. Kharrazian earned a PhD in Health Science 
with concentrations in immunology and 
toxicology, and a Doctor of Health Science 
degree from Nova Southeastern University. He 
completed his postdoctoral research training 
at Harvard Medical School and Massachusetts 
General Hospital. Dr. Kharrazian earned a Master 
of Science degree in human nutrition from the 
University of Bridgeport, a Doctor of Chiropractic 
degree from Southern California University of 
Health Sciences, and a Master of Medical Sciences 
degree in Clinical Investigation from Harvard 
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Symptoms? and Why isn’t my Brain Working?, the 
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online courses and the founder of the Kharrazian 
Institute, a postgraduate institute for functional 
medicine and restorative neurology. Let’s get right 
into Fix the Brain to Fix the Gut. 

And as I said in the introduction, we hear this 
mantra that healing begins in the gut and we 
need to focus on the gut first. But integrative 
functional neurology teaches us that the brain 
has to be fixed in many instances, in order for the 
gut to be able to work properly. And I’d love you 
to talk about this in the context of brain injuries, 
traumatic brain injuries or TBIs, why this is so 
important that we are aware of this aspect

Dr. Kharrazian: Sure. So one of the things 
that I think we need to understand is some of 
the research has been done with traumatic 
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brain injuries. And there’s been an explosion of 
research done here in the United States because 
of the NFL football players and also the soldiers 
that are going to Iraq with shock, brain injuries, 
or blast injuries. And what we’ve learned is that 
there is really this condition called posttraumatic 
encephalopathy, which means once you get a 
head injury, the inflammatory response in the 
brain turns on a cascade of events, and symptoms 
may present 5, 10, 15 years later.

And when the brain gets injured, I think most 
people are usually thinking, “Well, how were your 
symptoms right afterwards? And did you recover?” 
And maybe, sometimes people will feel a little 
dizzy and feel a bit off for a few days and they 
think everything’s fine. And then 10 or 15 years 
later, they really start to have all these types of 
brain and neurological symptoms, which they 
may not even know are brain and neurological 
symptoms like depression, like anxiety, like mood 
disorders, like inability to motivate. 

And then these things also have effects on the 
gut. So many times, sometimes these patients 
really end up with having chronic GI issues as a 
consequence of a traumatic brain injury that was 
5 or ten years ago. And this is because there’s 
intimate relationships between different regions 
of the brain, and how it controls gut function.

Trudy: And there’s a really good study that 
you had shared in the training that I did, “The 
bidirectional gut brain microbiota axis, as a 
potential nexus between traumatic brain injury, 
inflammation, and disease.” Can you share a little 
bit about some of this bidirectional mechanism 
that we see and how we actually have this injury 
affecting the gut?

Dr. Kharrazian: Sure. Well, let’s start with the gut 
because the gut is what everyone focuses on. Let 
me get that out of the way and then focus on the 
brain, which most people don’t focus on. So for 
the most part, the gut has two main pathways to 

get to the brain. One is through neurological input 
through the vagus nerve. 

So there’s a nerve, that’s a bidirectional nerve 
from the gut enteric nervous system or the brain 
of the nervous system of the gastrointestinal 
tract, up to the brainstem and into the brain. 
And different messenger systems in the 
gastrointestinal tract, like neuropeptides and 
gut hormones and cytokines, and different 
immuno kinds of messengers can actually activate 
this vagus nerve in the gut, and then directly 
communicate with the brain. 

And those are called catalyzed pathways, meaning 
there’s a specific neurological pathway track. Then 
there’s what’s called non-catalyzed pathways, 
which are chemicals. So we also know that in 
different peptides, different what are called 
postbiotics, the bacteria in the gut release these 
different chemicals that can enter our systemic 
circulation. There’s different gut hormones and 
peptides that are released. Things like CCK, things 
like ghrelin, and these things can actually cross 
the blood-brain barrier and impact the brain. 

So our gut is constantly communicating with our 
brain. And that’s something which is very exciting 
for everyone because we’re learning how different 
bacteria in our gut can change our mood or brain 
functions, or memory and so forth. So that’s 
where a lot of the focus is right now at the brain-
gut axis or really what we should call the gut-brain 
axis. The most overlooked part, however, in the 
literature is the brain-to-gut-axis. And this is a 
really critical part of a healthy gut function. So 
there’s several different pathways in which the 
brain really controls the gut. One of the pathways 
is through the vagus nerve. 

So the vagus nerve not only brings information 
from the gut to the brain, but information from 
the brain goes down to the gut. The vagus nerve 
has different regions. One area of the vagus nerve 
is called the nucleus accumbens and nucleus 
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ambiguus. And this is an area of the brain where 
the nucleus ambiguus activates parasympathetic 
activity that then controls the blood flow to the 
gut. 

So when there is injury to the brain, in the brain 
or the brain is starting to degenerate, there’s less 
activation to these brainstem centers. And all of 
a sudden, there’s less gastrointestinal motility, 
which is what’s called the parasympathetic 
autonomic function. There’s reduced blood flow 
to the gut, which means that the gut can’t heal as 
well. So if the gut gets inflamed or injured or has 
a leaky gut, it’s very hard to heal it if there’s not 
proper blood flow, to get nutrients to the injured 
gut tissue. 

And then we also know that within the vagus 
nerve, there’s another nuclei, this is the vagal 
motor nuclei and that’s what controls motility. 
That’s what controls how the smooth muscles 
in the gut constrict and allow food particles to 
go through. And when people have the vagal 
motor nuclei involved, they usually have difficulty 
swallowing; they typically have constipation. 

And when they can’t move their undigested food 
across their gut, then that leads to bacterial 
overgrowths and yeast overgrowths, and 
abnormal gut environment. And then these 
patients end up with all the different things you’d 
see abnormal in a gastrointestinal profile, and 
they can’t produce enzymes. 

So we know that these autonomic centers in like 
the gut, through the vagus can have a dramatic 
impact on gastrointestinal motility, enzyme 
production, and also, these things can then 
impact the environment and cause things like 
dysbiosis, abnormal bacterial growth, and you can 
get a whole host of things that take place from 
there. And this is just one of the areas. 

There’s also other areas in the brain that are 
more specific, like the cingulate gyrus and the 

insular cortex, which cause dysautonomia, where 
you can get increased sympathetic tone and just 
completely shut off the parasympathetics of the 
gut. 

And then even the gut itself has what’s called a 
somatotropic map where the brain perceives the 
gut. And when a certain region of this area of the 
brain is injured, the brain can’t process word to 
contract the colon and the small intestine to move 
food across. 

So you can have a host of different types of brain 
injuries that cause gut issues. And these patients 
typically are overlooked in the healthcare system, 
and they can take digestive support and change 
their diet to relieve their symptoms, but it never 
cures them until they get their brain functioning 
back.

Trudy: So an example of this could be someone 
with chronic SIBO, small intestinal bacterial 
overgrowth. And they’re doing everything possible 
to try and improve motility, to address the 
bacteria that’s in the small intestine, everything to 
try and heal themselves and then just not getting 
answers. This would be a time then you maybe 
need to go to take a step back and say, “Has there 
been some kind of injury to the head? And is 
this something that may be causing this chronic 
situation that’s going on?”

Dr. Kharrazian: Absolutely. And when you look 
at phrenic brain injuries, they’re not all the same. 
One of the things that we know is that, first of 
all, if the person’s lost consciousness, if a person 
has a history of actually losing some degree of 
consciousness, then there is a significant injury to 
the brain. That’s what we do know. 

And we also know that it’s not how hard you hit 
your head; it’s what was going on with the brain 
environment before the impact to the brain. So if 
your blood sugar was low or if you’re a smoker, or 
if your brain was already inflamed from your diet, 
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if you’re diabetic, these things can actually make 
an impact much more devastating. So we tend to 
sometimes think these brain injuries are trivial, 
but they’re not. 

So if you take a scenario where someone, for 
example, had reduced oxygen to their brain or 
they were in an inflammatory state, and then they 
bumped their head and they lost consciousness 
for like, let’s say, a minute or two, then there are 
some dramatic changes that take place in the 
brain. And one of the things that has been shown 
is that these immune cells in the brain called 
neuroglia, they actually change their shape and 
they become what are called primed glial cells, 
and their anatomy forever changes; and then 
these cells are active all the time. And it takes 
very, very little inflammation throughout the 
body to activate them again. And then the brain 
starts to have this increased neuro inflammatory 
response and neuro degenerate, and then you 
have this devastating vicious cycle.

Trudy: It’s very interesting that you talk about 
what’s going on in the body when you have these 
head injuries because typically, when you think 
of traumatic brain injury, you think about what 
you talked about right at the beginning, where 
someone’s a football player or they’ve had an 
obvious concussion. We’re not thinking about 
small bangs. Is it cumulative as well, if you’ve had 
a number of small bangs to the head; that could 
be problematic as well?

Dr. Kharrazian: Yes, sure. I mean, cumulative 
injuries are a part of it. But the key thing is really 
the stage where you have metabolic factors that 
exaggerate an inflammatory response with an 
injury. So we all have little bumps here in there, 
but those aren’t as critical as having the right 
environmental mix of things that caused the brain 
to be inflamed, plus some impact. 

Trudy: So the examples you gave, some of these 
metabolic factors that could make the head 

bang or the concussion worse. You mentioned 
blood sugar instability, maybe toxin exposure, 
autoimmune. If you’ve got something, you’ve just 
been diagnosed with an autoimmune disorder. 
Anything else?

Dr. Kharrazian: People that have poor circulation 
to the brain, people that have cold hands and 
cold feet, people that are anemic, the brain has 
to have oxygen to stay out of an inflammatory 
cascade. People that have asthma; lung disorders. 
Any of these preexisting things before traumatic 
brain injury can really lead to an exaggerated 
inflammatory response and even lead to what are 
called glial cell priming. Where the inflammatory 
response continues for decades and decades 
after the injury.

Trudy: Okay, great. Very interesting. Earlier 
on, you said, there is not as much knowledge 
in the literature but it’s not as much as that or 
it may be that as well. But there’s also not as 
much knowledge of this aspect in the functional 
medicine world. Would you say that’s a fair 
statement?

Dr. Kharrazian: Well, there’s definitely a lot 
of information in the literature. We have the 
functional medicine community just focusing 
on the gut. But in the field of neurology, 
neuroscience, and traumatic brain injuries, it’s 
very, very clear. There’s lots, there’s an abundant 
amount of research. So I think what happens is 
these patients that have neurological issues, they 
get overlooked. 

And one of the major problems too with 
functional medicine is... and I’m telling you this as 
a functional medicine practitioner, but every type 
of system and every model has weaknesses, right? 
It has limitations. One of the biggest limitations 
we see is that functional medicine practitioners 
don’t do an exam. They do lots of tests, and then 
very little examination. 
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And there’s also a thing in the literature that’s 
happening in the field of medicine, it’s called 
hyposkillia, where the art of doing an examination 
is almost gone. So it’s kind of like, you go in, and 
someone will check your blood pressure, do your 
vitals, quickly run through a meaningless exam, 
listen to the heart and then say everything’s 
fine. And then order lab work and an MRI or just 
your lab test, it’s missed. And that same level of 
inefficiency transcends into functional medicine. 

So when you have people that walk into a 
healthcare system where there’s no emphasis 
on a detailed examination and there’s very little 
understanding of things like traumatic brain 
injuries, and it’s all about the gut, you have many 
patients that are going to have chronic gut issues 
and fail in the functional medicine model. Which 
is something that’s out there. But not to say 
functional medicine doesn’t help a lot of people, it 
just seems to help a lot of people when it’s a gut 
to brain issue and it’s overlooked when it’s a brain 
to gut issue.

Trudy: And that’s why I really wanted to have 
you talk about this aspect because I’m late to the 
party and I just discovered this whole world of 
integrative functional neurology. I’ve been hearing 
about it for the last year and recently having done 
your neuroinflammation training for practitioners, 
it just opened my eyes to this whole world out 
there that we may be missing, as nutritionists, 
functional medicine doctors. I know there’s a lot 
of practitioners who tune into this as well. So I 
really wanted to bring this. So I really appreciate 
you bringing this to light and we can just improve 
things for everyone involved.

Dr. Kharrazian: The other thing I want to add to 
that is, I think we tend to focus on, when we’re 
sick... well, first of all, if you have brain related 
symptoms, if you have lack of focus, attention, 
concentration, poor balance, depression, sensory 
perception abnormalities, sensitivity to sound, 
and sensitivity to light, those are brain symptoms 

that tells you your brain is not functioning well. 
Your brain is unhealthy. Okay? 

Now, if you’ve cleaned up your diet, and you’ve 
gone off every inflammatory food, like you see 
people start with gluten and then gluten and dairy 
and then paleo and then autoimmune paleo, and 
then they keep cutting things out. 

And there’s no more inflammatory foods in your 
diet and you’re taking handfuls and handfuls of 
supplements and your gut is still messed up. And 
you still have brain symptoms, depression, focus, 
concentration, attention issues or again increased 
sound and light sensitivity, if you have those 
things, then you may want to focus on your brain. 

When I say focus in your brain, this is where the 
brain has to have connectivity. So, one of the 
things that happens is neurons have to fire to 
connect to each other. And we know this neuron 
connectivity doesn’t take place with supplements 
or diet. Neuron connectivity takes place with using 
the brain and activating the brain. 

Now, nutrition and diet can create the best 
environment for neurons to connect to each 
other and diet nutrition, and lifestyle impact the 
chemistry of the brain can promote things like 
brain derived neurotrophic factor, to make this 
more efficient and slow down neurodegeneration. 
But the end the day, neurons have to fire to 
connect to each other, branch into what’s called 
plasticity. And plasticity can’t happen without 
activation. Just like a person who had his arm 
in a cast after breaking it and then the muscles 
atrophy, there’s no supplement or diet you’re 
going to take to bring your muscle back. You’re 
going to have to actually move it. It’s the same 
thing with the brain. 

So one of the things I think people that may be 
searching for answers that have chronic anxiety or 
chronic gut issues, whatever the case may be is, if 
you still have brain related symptoms, maybe you 
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need to really focus on your brain health. And if 
you do, then you want to activate your brain. Now, 
very generally, the things that activate the brain 
are going to be specific to regions of the brain, but 
for the most part, it’s very simple. 

If you have balance issues, you should do 
things like yoga, you just close your eyes and 
see if you fall apart. Any physical exercise, 
especially exercise that involves coordination, 
is phenomenal for the brain. I mean, if you play 
tennis, if you play ping pong, and to be quite 
honest, whatever is hard for you to do is really the 
best thing to do to rebuild your brain. 

So, if you have a hard time remembering phone 
numbers, or doing math calculations, that’s 
what you need to focus on. So, really simply, 
just think about what are you bad at, and then 
that becomes your exercises. So maybe its focus 
and concentration, maybe it’s recall, maybe it’s 
numbers, maybe it’s directions; maybe it’s your 
balance. So all those things are very simple things 
to do. 

In the functional neurology world, you can have 
a lot of fun and do a detailed examination, and 
break it down to the track, to the nuclei, to which 
side and do all that if you really want to for fun 
and then do some exercises to activate them. But 
at the end of day, for a lot of people, they’re on 
their own and they don’t have anyone to count 
on. They can just go, “What can’t I do? The things I 
can’t do or the things I need to do.”

Avoid things like, “I’ve always been done with 
math,” that’s not a personality thing. If you’re bad 
with math, that means your left inferior parietal 
lobule is degenerating or never been healthy. 
If you’re bad with balance, it’s not a personality 
thing; that means your vestibular cerebellum 
is not healthy or degenerating, or injured, or 
whatever the case. So look at functions of the 
brain and see what you’re not doing well and 
then try to activate those things with creative 

stuff. Maybe if you can’t remember numbers or 
letters, maybe it’s good to try to learn a foreign 
language, even if you don’t learn the language, its 
rehabilitation for your brain.

Trudy: So powerful and so simple and I’m going 
to have to ask you to repeat the bad math one 
because that’s an area of mine that’s a problem. 
And what is the area of the brain that you 
mentioned?

Dr. Kharrazian: This is the left inferior parietal 
lobule.

Trudy: Okay, good.

Dr. Kharrazian: It’s left side of 97% of the 
population. So there’s 3% that on the right. 

Trudy: Okay. Thank you Thanks for that because 
that’s just so powerful. Get those exercises for 
the brain. Like you would exercise your muscles, 
you’re doing some exercise the brain and heal the 
brain.

Dr. Kharrazian: And there’s so many apps these 
days and online programs people can take to 
try to improve their memory and cognitive skills, 
whatever it is. But activation is a key part of it. 
And throughout the world there’s phenomenal 
physical therapists that do brain and stroke 
rehabilitation, occupational therapists, balance 
therapists, all these things are phenomenal 
stimulus for the brain but even just physical 
exercise. I mean, look at adults, think about when 
you were younger, you used to play sports, you 
used to do things. Those things are phenomenal 
for the brain. 

And the other key thing is that when there is a 
brain injury and the brain needs to reconnect, 
where supplements and digestion can’t do that 
alone, exercise raises brain derived neurotrophic 
factor and brain derived neurotrophic factor helps 
this connected pathway. And the more intense the 
exercise is, the greater BDNF a person releases. 
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Sometimes you get people in a functional 
medicine model that have both the brain gut axis 
issue, meaning their brain is involved and the gut 
is involved, and now their gut is so bad, their brain 
is inflamed. 

So maybe you do have to work on the diet and 
nutrition, and inflammatory food removal first 
and try to heal the gut the best you can. And 
once that inflammation is down, really engage in 
activities. So if you used to play soccer when you 
were a kid, play soccer. If you used to play tennis, 
you know, do something. Any type of movement 
activity is phenomenal for just brain rehabilitation 
in all areas. Any kind of complex sports is hitting 
major regions of the brain, pretty much parietal 
lobe, frontal lobe, occipital lobe, pre motor areas. 
It’s fantastic.

Trudy: Can you mention a few apps that are 
helpful in this area?

Dr. Kharrazian: Well, I think the most popular 
one, the one that I have a lot of my patients use 
is Lumosity. That’s an online one, that’s good. 
There’s an app called Orientate, that’s fantastic. 
Any of the basics, like if you’re bad at math, you 
can just get a math app and just start doing 
calculations. Like, when my daughter was learning 
multiplication tables and stuff, we got her an app. 

And if you need to do math and division, those 
can be very useful. So remember, what are you 
bad at? And search for an app that activates 
that area. If you’re really bad with directions and 
images and recalling where you put your keys, you 
can even play things like Tetris. And Tetris helps 
refocus shapes in different areas that activates 
the areas of your brain involved with memory 
and shape recall. So those are some of the most 
commonly used ones.

Trudy: Excellent. So let’s go back to the traumatic 
brain injury. And can you talk a little bit about how 
it actually affects the blood brain barrier and what 

the implications are of having a leaky blood brain 
barrier and a leaky gut?

Dr. Kharrazian: So, very, very, very interesting 
information on this. And it’s pretty clear. There’s 
no question about this in the neurology literature 
at this point that when there’s a traumatic 
brain injury, within minutes, the blood brain 
barrier breaks. The blood brain barrier becomes 
permeable. 

So what happens is when there’s an injury to the 
brain, neurons have these connections called 
axons and they start to break apart. When these 
axons break apart, there is a release of protein 
signals called heat shock proteins and these heat 
shock proteins activate what are called astroglial 
cells. And these astroglial cells open up the blood 
brain barrier. 

And this is done intentionally because when 
these neurons get injured, this debris creates an 
ongoing inflammatory cascade and the blood 
brain barrier is opened to allow T cells and 
macrophages to come into the brain to get rid 
of the debris. But unfortunately, if there’s any 
systemic inflammatory proteins, those also come 
into the brain. And then the person can really 
never have the blood brain barrier heal again, 
for many, many, many years. So we know that 
traumatic brain injury opens the blood brain 
barrier. Initially enough, research has clearly 
shown that within minutes not only does the 
blood brain barrier open up but the gut barrier 
opens up too. 

And we know that when someone gets a 
traumatic brain injury, they get this kind of double 
hit in their immune response. Their blood-brain 
barrier becomes permeable, and their gut-brain 
barrier becomes permeable. They’re prone to 
inflammation in the gut and they’re prone to 
inflammation in the brain. Inflammation in the 
gut promotes inflammation in the brain. The 
brain gets more inflamed, it can’t control the vagal 
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pathways and the gut pathways, and then you 
get this whole vicious cascade of all these things. 
So, not to say the gut is not important. The gut is 
important because in the very beginning stages 
you have to really go on an anti-inflammatory 
protocol. 

So we will have patients go, immediately after 
traumatic brain injury, into an anti-inflammatory 
food diet. It can be an autoimmune paleo 
diet where they’re getting rid of lectins and 
nightshades and wheat and dairy. But even more 
powerful would be actually to have them go on a 
ketogenic diet. 

And when they go on a ketogenic diet, most 
inflammatory foods are really restricted anyways. 
We make sure they’re on a ketogenic diet that 
avoids dairy, when they have a brain injury, we 
don’t want it. Milk proteins are very inflammatory 
for the brain. There’s some potential cross 
reactivity with myelin and with milk proteins. 
We’ve published some studies on that. And we 
know that ketosis helps with anti-inflammatory 
effects with the brain.

So, many times after a traumatic brain injury, 
we put the person on a ketogenic diet. That also 
helps with leaky gut patterns. And then we start 
putting them on lots of different flavonoids that 
can cross the blood brain barrier. Even though the 
blood brain barrier may be permeable, we want 
to use high amounts of flavonoids like resveratrol 
and turmeric, curcumin, green tea extract; those 
things all really help reduce brain inflammation. 
And once you get the inflammation under control, 
you have this ongoing battle with the gut. And 
then at some point, you’ll activate the brain and 
you have to do this in a combination treatment 
model to really break someone out of this vicious 
cycle. And this vicious cycle can last with some 
patients for many, many years. They can have it 
for like 10 years and it’s just gotten worse and 
worse. And they’ll see someone who kind of 
treats their gut and they’ll see someone who kind 

of treats one thing and maybe they’ll do neuro 
feedback, but they never really get out of the 
vicious cycle. So they’re always chronic.

Trudy: So, what you described here is for 
someone who’s just had a traumatic brain injury, 
this is the approach. Now what if someone is 
hearing that maybe there’s something going on, 
maybe they had some injuries to their head a few 
years ago, they’ve got some of the issues that you 
talked about. The cognitive issues, maybe the 
depression, and the brain fog. And now they’re 
thinking, “Oh, maybe there’s something that I 
can do.” So everything you’ve talked about here, 
can be done after the fact, years later, because 
we’ve got to start fixing the brain and getting 
those neurons talking to each other. We’ve got 
to provide the nutrients, as you said earlier, so 
you’ve got the right environment for this healing 
to happen. So all of this can be done later. Is that 
correct?

Dr. Kharrazian: Yes and most of the patients I 
see are patients with a traumatic brain injury, 
maybe 5, 10, 15 years ago. They’re not acute 
patients. I don’t have a practice that really works 
for acute patients. It takes some time to get in. 
But they’re all patterns where things happened 
years ago and there’s still tremendous potential 
for change. I mean, the brain is amazing. You can 
always reconnect neurons that are injured and 
completely dead, and you can reconnect. It’s such 
an amazing tissue and there’s no other tissue in 
the body like the brain.

Trudy: Amazing. I’m glad we talked about both, 
the acute TBI because that’s going to happen at 
some stage for a lot of people. So they know that 
they can do that. And then for the chronic, there 
is hope, there is something that we can do. Can 
you talk a little bit about what tests you use to 
determine leaky blood brain barrier?

Dr. Kharrazian: So there’s a test for the blood 
brain barrier. I like the blood brain barrier protein 
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test from Cyrex. It’s called Array number 20. And 
it lets you know if there’s any breakdown to the 
blood brain barrier. And the antibodies circulate 
around for two to four months, so it’s a very 
stable marker. The test in most reported literature 
is S100 B protein and that can be done by most 
conventional labs anywhere in the world. S100 
B is released and goes up in circulation after 
traumatic brain injury. And there’s other things 
that can raise S100 B levels too but it’s a very 
well-known marker for acute brain injury. That 
one is not a stable marker, so it can fluctuate 
up and down from one day to the other. But if 
either one of those are high, then that’s a pretty 
good indication the blood brain barrier has 
permeability.

Trudy: So I’ve got the S100 B and what was the 
other one?

Dr. Kharrazian: Array 20 blood brain permeability 
from Cyrex Labs. 

Trudy: And the Array 20, that’s got a number of 
different markers on there.

Dr. Kharrazian: Yes. It’s just a composite blood 
brain barrier protein antibody. 

Trudy: So while we’re talking about the leaky 
blood brain barrier, I want to just talk briefly 
about GABA and the GABA challenge that you 
have proposed as a tool for testing leaky blood 
brain barrier. And as you know, I use GABA 
extensively with clients with the physical type of 
anxiety, the low GABA physical type of anxiety. 
And I’ve always been a huge fan of you and your 
work but we do have a professional difference of 
opinion in this area. And I’ve never actually been 
a proponent of using the GABA challenge, and I’ve 
been pretty vocal about it. So I’m really glad that 
we had a discussion about this in the Facebook 
group of your neuroinflammation training, and 
you shared some insights because I was asking 
some questions about this. And I’d love you to 

just share some of what we talked about in that 
discussion. Because if we don’t talk about it, my 
community is going to say, “Hey, why didn’t you 
talk to Dr. Kharrazian about this?”

Dr. Kharrazian: Sure, no problem. I don’t think we 
have this big a disagreement. I think we just have 
different ways of looking at what’s out there and 
what we are observing as people working with 
people, patients who have anxiety. So ultimately, 
we have a bunch of theory right now and a bunch 
of potential models, but we don’t have any clear 
studies to show what’s really happening. So, one 
of the things that I proposed in my book before... 
you understand, I was working with brain patients 
for over 20 years now. And before we had S100 
B readily available for many years, it was only in 
research; you couldn’t get it from conventional 
labs, even though research was showing it. 
And the blood brain permeability test was not 
available either. 

These have really become more available the 
past five years and prior to that, we didn’t really 
have a great test to evaluate if the blood brain 
barrier was breached. And in an effort to work 
with what’s out there, what we could do, one 
of the things that I was doing was doing a test 
what we called the GABA challenge test. It was 
really based off the lactulose mannitol test. So 
the lactulose mannitol test is a well-established 
test in gastroenterology where they measure 
leaky gut. So, in that test what the person 
does is they consume a monosaccharide and a 
disaccharide, lactulose and mannitol. Lactulose 
is a disaccharide, it’s very large, and mannitol is 
very small. And if mannitol doesn’t get absorbed, 
then there’s a malabsorption issue. And if lactose, 
which is very large; that should not get through 
the tight junctions of the gut, gets absorbed in a 
post urine test, after they drink it, then it shows 
they have leaky gut. So the whole premise of 
when you find particle sizes too large to cross, can 
be a clue to an indication of permeability.
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So the GABA challenge that I write about in my 
book, Why isn’t my Brain Working? was really a way 
for us to have patients consume GABA. If you look 
at the molecular weight of GABA, the Dalton size, 
it’s several hundred Daltons. Several hundred 
Daltons cannot cross the blood brain barrier. So 
the concept was, well if someone is taking GABA 
and they have an effect, then there’s a potential 
for it to cross the blood brain barrier. And it 
was kind of following the theory of the lactulose 
mannitol test. So there’s patients out there who 
take GABA and nothing happens and some 
patients take it and go, “It was amazing. Best 
thing ever. It finally helped me sleep,” or, “Helped 
reduce anxiety for me.” So, one of the theories 
was that maybe for some of these people, their 
blood brain barrier is breached. 

Now I know we talked and there is actually the 
possibility of other pathways that can impact 
GABA, maybe directly to the gut itself, through 
the vagus, so I don’t discount those possibilities 
because we still don’t know. I mean, ultimately, 
there’d have to be a study designed where they 
look at it. And it would have to be an animal study, 
there’s no way you can get an IRB for human 
studies to check if it’s crossing the brain. It’s some 
really advanced isotope tracing techniques and I 
just don’t think the level of dyes they would have 
to consume to look at the gut and the brain in 
peripheral and separate... it wouldn’t be possible. 
So the real answer is, we don’t know. 

For me, I still am always suspicious if someone 
takes GABA and they have a reaction. I always 
want to go and check the blood brain barrier. 
And it’s not 100%, I mean, I can tell you without 
question, there’s people who take GABA, you do 
a blood brain barrier test, they feel benefit from 
it, but their blood brain barrier doesn’t have any 
markers to show permeability. So it’s not hard 
for me to consider the possibility that there’s 
some exogenous pathways too. But at the same 
time, it’s also really hard to look at the molecular 
weight of GABA and look at what can cross a 

healthy blood brain barrier. This Dalton size, we’re 
talking nanoparticles to a huge, huge particle. So 
I don’t know but I think we’ll just have to see what 
happens. And ultimately, if you feel better with 
GABA, that’s great. If it’s not harmful to you, and if 
you feel like taking it, that’s great. 

I like to also use things like Valerian root, passion 
flower, and hops because those compounds cross 
the blood brain barrier. They cross the blood 
brain barrier and they bind to GABA receptors. 

So, the other thing too with actually using GABA 
is when you actually [inaudible] neurotransmitter, 
you always have the potential for your 
neurotransmitter receptor sites to down regulate. 
And this is seen all the time too, patients take 
GABA and they feel great and then they have to 
increase their dose and they don’t get the effect 
as they first did. And they increase the dose and 
finally, they just don’t get much of an effect from 
it. And that’s potentially due to receptor site down 
regulation. 

Which is not as common if you take agonists like 
Valerian root or passion flower, or hops or GABA 
calm, these things bind to GABA receptors. So 
I did a review in my book, where I went over all 
the literature of the different GABA compounds, 
which have been published in the literature. But 
I’m not going to deny the possibility that there 
is a potential exogenous source but I also can’t 
let go the possibly that the blood brain barrier is 
permeable. So I’m still waiting.

Trudy: Yes, I think it’s great because the fact that 
you write about that and you taught about that, 
and you teach about it. It got me looking into the 
research further and it got me more curious; and 
it’s good, it’s good to have a healthy discussion 
and a healthy debate, and be open to possibilities. 
I’m very open to having my mind changed if 
something comes up. I just see GABA works so 
well with my clients and we use very, very small 
amounts I know with your GABA challenge, it’s... 
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what is the amount, its 1,500 milligrams, I think 
or 1,500 to 2,000? So I’ll start my clients on 125 
milligrams of GABA sublingually and get results. I 
have not noticed the effect that they need more 
and more, and more. So that’s interesting that you 
say that. But yeah, it’s good, I’m glad that we’ve 
had this discussion. 

And the other thing that you did say in the online 
discussion, you said, if someone has a response 
to taking oral GABA, in other words, taking a GABA 
supplement does help them, you would want 
to test for the blood brain barrier permeability, 
just to see what’s going on. And I like that you 
say we can track. I’ve actually been in discussions 
with Cyrex and said, “Hey, why don’t we monitor 
people who are doing the Cyrex test and have 
a response to GABA, either therapeutically for 
the anxiety or with your mechanism?” In order 
to do this GABA challenge and we might start to 
see some patterns, which I think would be very 
interesting.

Dr. Kharrazian: Yes, the best we can do with 
the data in that scenario is just the correlation 
statistical analysis. But it still wouldn’t answer it.

Trudy: No, I know. But maybe that will trigger 
someone to want to do a study. So, the good news 
is we’re seeing more and more research on GABA 
in the literature. So, it’s exciting. Well, thank you 
for discussing that with me. 

So, when we were talking about the acute TBI, we 
talked on some of the nutraceutical approaches, 
and you mentioned resveratrol, curcumin; some 
of the polyphenols. And then I wanted to just 
mention something about those polyphenols. 
Curcumin is actually very high in oxalate. So if 
someone has an oxalate issue that could be 
problematic. 

I personally have an oxalate issue and if I take 
higher levels of curcumin or even just an average 
amount, my oxalate pain issues in my feet go 

through the roof, and I’ve had that with a number 
of clients. But after doing your course, I went and 
looked at the other polyphenols to see if there 
was an oxalate issue. And resveratrol actually 
counters issues with oxalates, which I thought was 
very interesting. So I think with any of these, we’ve 
got to look at other factors. It’s going to benefit 
you in one way but is it problematic? And it goes 
back to biochemical individuality.

Dr. Kharrazian: Exactly, personalized medicine 
and there’s no substitute for trial and error and 
seeing what a person responds to and kind of 
working through it. I know for myself, when I work 
with patients, it’s always a matter of an endurance 
game. And we just one by one, try one thing and 
see what happens and look at the response, and 
then develop that personalized approach. And 
I think if you’re a patient looking to work with a 
functional medicine provider, or you’re trying 
to figure out your own solutions for your health 
problems, realize that there’s so many variables 
involved in the clinical model. Just like oxalates, 
as you brought up; that there is always trial and 
error. 

You’re going to have to try various things and 
see what works and develop a plan. And you’ve 
got to be careful to too many things all at once. 
That can make you lose your picture of what’s 
actually helping you or what’s making it worse. 
So, for myself, I just work with chronic patients 
and with chronic patients, if you don’t take it one 
step at a time and one mechanism at a time, you 
can’t figure it out. So, just some words of advice if 
you’re out there trying to figure out what the best 
strategy is. Just be aware that there’s no doubt 
that you’ll have to do some trial and error.

Trudy: Excellent, and one at a time, I think is so 
wise because if you have a bad effect, you can just 
backtrack and say, “What was the last thing that 
I added? What’s the last thing that I tried?” and 
see what it is. Take it out and see if the symptoms 
resolve.
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Dr. Kharrazian: Exactly.

Trudy: So a question I had about polyphenols. 
You mentioned that microbiomes have different 
responses to polyphenols. I think that’s really 
interesting. And again, it goes back to this 
biochemical individuality.

Dr. Kharrazian: Yeah, exactly. It’s a great point. 
So there’s very clear research that the actual 
polyphenols we take or the different flavonoids 
and food products we eat and carrots and 
blueberries and pomegranate, and all the 
different great things about it; different teas, they 
don’t have an effect on our receptors until they 
get metabolized by gut bacteria, for the most part 
all them. So they have to be metabolized by gut 
bacteria. And the less diverse the gut bacteria 
you have, the less potential you have to actually 
convert some of these flavonoids. So, different 
bacterial species can activate and convert certain 
flavonoids. No one has figured that are exactly in 
the literature, they just know that diversity is a key 
factor, which allows polyphenols to have more of 
an effect. 

And it may not just be one strain of bacteria, it 
may be a combination of bacteria. They’re all 
working together. And they’re at the point in the 
whole microbiome research where they’re saying 
it’s not one or two, it’s actually a combination of 
things. And we’re going to have to use machine 
learning to even have a good chance to figure this 
out because it’s beyond our ability as a human 
being to bear with all these variables are. What we 
do know though is that different flavonoids have 
different effects with different microbiomes. So if 
you take a person who’s got a lack of diversity in 
their gut, maybe because they’ve been on chronic 
antibiotics or they just don’t eat many vegetables. 
Diverse vegetable proteins and fibers lead to 
microbiome diversity. 

So, [unintelligible 00:41:06] people that are sick, 
they just kind of only eat one or two foods. They 

just kind of find their favorite food to eat every 
day for breakfast, lunch, and dinner and then 
they lose their gut diversity. And when they take 
flavonoids, they don’t have the same effect. And 
not only do flavonoids become active when you 
have blood bacteria in the gut, but flavonoids also 
convert to metabolites that can cross the blood 
brain barrier, only when gut bacteria metabolizes 
them. So the active ingredients in pomegranate or 
green tea or resveratrol, or whatever, have to be 
metabolized to an end product that then becomes 
active and can bind to receptors, and even have 
the ability to cross the blood brain barrier.

Trudy: Fascinating, amazing. And, yes, we have so 
much to learn. The body is incredible, but we have 
so much to learn still.

Dr. Kharrazian: And that goes again to your 
point, like you don’t know, like diversity. We don’t 
have all the tests in the world to validate each 
patient and figure out the solution. It is still an 
ongoing field in medical research in how all these 
things work. So you could have one person who 
does very good with pomegranate extract, and 
it really has a huge effect on them and someone 
else who takes green tea extract, and they’ve 
had no effect with pomegranate. So it’s kind of 
daunting when you think of all the possibilities, 
but it is what it is.

Trudy: I’m really glad you raised this point, 
because a lot of times I’ll see in Facebook 
discussions, someone will say, “What did you 
take? I want to go and take it and I want to use it 
because it made you feel so good.” And we kind 
of assume that what works for someone else is 
going to work for us. So, going back to what you 
said and trial and error, and figuring out what’s 
going to work for you. And it depends on what’s 
going on in your gut. It depends what stresses you 
have. It depends on so many different factors.

Dr. Kharrazian: Right. And even worse than that 
is you have a practitioner that something worked 
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for them, so they think it works for everyone the 
same way. And then that happens all the time too. 

Trudy: Yeah, I’m sure it does. So, going back to the 
nutritional aspect of this, and you talked about 
having to do the activation and how important 
that is to get the neurons communicating. We’ve 
talked about the polyphenols. Something else you 
talk about, which I don’t hear a lot of people talk 
about is butyrate for helping with the synthesis 
of tight junction proteins in the brain. No, the 
research is on the gut, isn’t it? I think that’s what it 
is, in the gut. And you’re proposing that it would 
probably work for the brain. Is that correct? Did I 
get that one right?

Dr. Kharrazian: Well, we know that butyrate 
dampens brain inflammation, taken orally. If 
you reduce brain inflammation, you’re going to 
heal the blood brain barrier, the same cellular 
messenger pathways are involved. But this is 
one of the new breakthroughs in research in the 
gastrointestinal field and actually, a lot of it in 
the field of neurological autoimmunity, where 
they’re finding that orally ingested butyrate... and 
butyrate is normally produced by gut bacteria 
from fiber. So when you eat a high fiber diet, your 
gut bacteria, assuming you have healthy diverse 
gut bacteria, they then produce butyrate and then 
butyrate binds what are called g coupled proteins 
on regulatory T cells. And this calms down 
intestinal inflammation, systemic inflammation, 
and even brain inflammation.

The glial cells in the brain have a pro-
inflammatory, anti-inflammatory response 
called an M1M2 response and it switches them 
into an M2 anti-inflammatory response. So in 
various animal studies where they can actually 
do post mortem studies and cut the brain and 
look at brain inflammation, they know that if 
they induced an MS like pattern, and then give 
them butyrate, it calms down the inflammatory 
response in the brain. There’s several papers 
now... well, not several, there’s two papers I know 

of that have shown that it actually increases the 
synthesis of [unintelligible 00:45:08] proteins, and 
nothing’s ever been shown to do that. 

So we know when people have leaky gut, 
everyone’s taking glutamine to provide fuel for 
the small intestine. And that has been shown in 
several studies to have tremendous benefits for 
leaky gut and what they call endotoxemia, the 
bacteria crosses from leaky gut. But butyrate, I 
think is the next big hit and the most underutilized 
supplement in gut issues, great inflammation 
issues, and I use a lot of butyrate in my practice. 
And butyrate is available everywhere. It’s not an 
expensive supplement, it’s just short chain fatty 
acids. And if you can’t find it, you can just take 
fiber. You can take psyllium seeds and flax seeds, 
and hemp seeds, put them all together in the 
morning with a little bit of water and drink it and 
you’ll produce your own butyrate.

Trudy: I love it. And that’s one of the reasons I 
wanted to ask this question because I don’t hear 
many people talking about it, and we hear about 
glutamine a lot, and if we’ve got something that’s 
going to be more effective, then we need to use 
it obviously. I know that you are very active in 
formulating products through Apex. I just wanted 
to mention that because there is actually an Apex 
Energetics product that does contain butyrate and 
some other short chain fatty acids. Is that correct?

Dr. Kharrazian: Yes.

Trudy: And what is that product’s name? I’m sure 
people are going to want to know what it is.

Dr. Kharrazian: Well, it’s called EnteroviteTM. 
Unfortunately, it’s only available in the US.

Trudy: I will make sure that folks know that. 
Thanks for sharing that. And then going back to 
what you said, take some fiber. Again, you said 
psyllium, flax seeds, and did you say chia seeds? 
What was the other one?
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Dr. Kharrazian: Chia seeds, hemp seeds, yeah. 
You need a mixture of chia seeds, flax seed, 
hemp seeds, and psyllium husks. Just get half a 
teaspoon, mix them in cup with some water and 
drink it. You get a huge source of [unintelligible 
00:47:03] production happening. 

Trudy: Excellent. 

Dr. Kharrazian: You have to start slow because 
you may get bloated if it’s too much for your 
colon to handle but you start with a dose you can 
tolerate and kind of build up. And it’s a great way 
to start the morning.

Trudy: Excellent. And then just going back to 
what I said earlier about oxalates, if you have an 
issue with oxalates, then the chia seeds may be 
problematic or you may need to use less of those. 
So again, just figuring out what can work for you 
based on what’s going on with you. 

This has been fantastic, Dr. Kharrazian. I just 
wondered if there’s anything else we wanted to 
talk about in terms of activating the vagus nerve. 
No, we didn’t talk about that because we talked 
about activating the brain. Anything that you want 
to share about in terms of activating the vagus 
nerve, seeing it’s so important?

Dr. Kharrazian: Sure. So, in my brain book, Why 
isn’t my Brain Working?... Autobiography. No, just 
kidding but in that book, I talk about different 
exercises for the vagus. So, gargling is one of 
the key things. We just have patients gargle with 
water. When you gargle with water, you activate 
the palatine muscles in the back of the throat and 
that activates the vagus. That’s really the easiest 
one for people to do. There’s just more complex 
things out there. And if you do a literature search, 
there’s 20 things you can do to activate the vagus, 
but gargling is by far the most effective. 

So we’ll have patients take two or three glasses of 
water per day and just kind of get through them. 
So, maybe drink a quarter of a glass and gargle 

for as long as they can with that. Maybe its 10 
seconds, maybe 30 seconds and then they spit 
it out or swallow and then they go through the 
rest of glass. They’ll do that two or three times a 
day and if the vagus nerve needs to be activated, 
then that should work pretty quickly. Your biggest 
clue that your Vagus nerve needs to be activated 
is you have constipation and motility issues, 
and you also have noticed it’s hard to swallow 
supplements or food. Those all suggest lack of 
vagal activity.

Trudy: Would there be a situation where 
someone may not have issues with swallowing 
but have constipation issues and maybe a vagal 
nerve issue?

Dr. Kharrazian: It actually is possible. There’s 
some patients who don’t realize they have a 
swallowing issue. It’s worth a try too. Now, if it’s 
going to work, it’s going to work within the first 
day or two. I mean, you don’t have to do it for 
months and months, hoping it’ll work. A lot of 
people will be constipated, and they’ll just gargle 
for, let’s say, three to five minutes. Then they’ll 
notice through the change in their motility right 
away, so it’s an immediate response. 

Trudy: Okay, good to know. 

Dr. Kharrazian: It’s also a trial. You can just do it 
for a few days and see if it’s working or not.

Trudy: That’s not something that you would do 
as a real... just like you would exercise every day, 
you wouldn’t do something like this in order to 
activate the vagus nerve. It’s not needed if you 
don’t have issues.

Dr. Kharrazian: I personally don’t do it if patients 
don’t need it. But there are some people that are 
vulnerable, people that have traumatic injuries, 
for example. People that have Parkinson’s 
disease, we do it preventively all the time with 
them because they have [inaudible] where they 
infiltrate and aggregate into their vagal motor 
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nuclei in the enteric nervous system. So we try 
to get that gut pathway to the enteric nervous 
system as healthy as possible. But those are the 
only ones I do it on a routine basis, at least in my 
practice.

Trudy: Well, Dr. Kharrazian, this has been 
absolutely fantastic. I have thoroughly enjoyed 
it and I’m sure my community has enjoyed it as 
well. I would love to just give you the opportunity 
to share some resources where people can learn 
more about you and your work. I know you have 
some resources for the public and then you also 
have resources for healthcare professionals.

Dr. Kharrazian: Yes, so I have three things. I 
have my books. I have a book on the thyroid, 
Why do I Still Have Thyroid Symptoms?, a book on 
the brain, Why isn’t My Brain Working?’ Those are 
available on Amazon. And then I have a program 
designed for healthcare professionals, which is 
at the Kharrazian Institute. Kharrazian is spelt 
K-H-A-R-R-A-Z-I-A-N Institute. And we have a new 
program every four months, where we talk about 
different clinical models for treatment of various 
conditions. We just did one on inflammation. 
We’re doing one on the gastrointestinal system 
and then on autoimmunity, and so on and so on. 

And then at Dr. K News [drknews.com], I have 
several online programs for just patients. One is a 
program called ‘Save your Brain’, where we go into 
a six week program where we teach you how to 
rehabilitate and recover your brain and how to do 
your own neurological exam, and how to activate 

certain areas. And we also go into lifestyle, 
nutrition and lifestyle things that can help the 
brain. And then we also have a program on oral 
tolerance, where we talk about how to improve 
your immune system’s tolerance issues, which is 
to reduce your reaction of your own body to foods 
and to chemicals. Which I think is also another 
overlooked area of functional medicine that 
people talk about. So we try to teach people those 
concepts and have them use them in their lifestyle 
to improve their inflammation, autoimmunity, and 
their health.

Trudy: Well thank you and I can thoroughly 
endorse your material. I just went through the 
Kharrazian Institute Neuroinflammation, two day 
training, which was absolutely phenomenal. So I 
can certainly attest to that. And I have your books. 
So thank you very much for being a wonderful 
researcher, wonderful resource, and educator. 
And we really appreciate everything that you do in 
this space, Dr. Kharrazian. Thanks again for being 
on the Anxiety Summit.

Dr. Kharrazian: Thank you so much, Trudy. 
Wonderful.

Trudy: Thank you. And thank you, everyone for 
joining us on another great interview on the 
Anxiety Summit 5, gut brain axis. Please join us for 
other great interviews.
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MTHFR, B12 Genes 
and Anxiety
Carolyn Ledowsky, ND

Trudy: Welcome to the Anxiety Summit, Season 
5. I’m Trudy Scott, food mood expert and certified 
nutritionist, author of The Antianxiety Food Solution, 
and host of the Anxiety Summits. We are now in 
our fifth season. And the theme this year is the 
gut-brain axis. Today we have Carolyn Ledowsky 
and our topic is MTHFR, B12 genes, and Anxiety. A 
very big welcome, Carolyn.

Carolyn: Thank you so much, Trudy. It’s great to 
be here.

Trudy: I’m excited to talk about this topic. I 
think it’s something that a lot of people are very 
interested in. And it’s really important to know 
what the possibilities could be, if we have some 
of these gene polymorphisms. So it’s good to be 
aware of so we can take action. Let me go ahead 
and read your bio, and then we’ll get into the 
questions. 

Carolyn Ledowsky is the founder of MTHFR 
Support Australia. She’s a naturopath, herbalist, 
and nutritionist who has a Bachelor of Herbal 
Medicine, Bachelor of Naturopathy, Advanced 
Diploma of Naturopathy, and Diploma of Nutrition 
and a Bachelor of Economics from Sydney 
University. 

She’s also studied courses in genetics at Duke 
University and this was genetics and evolution, 
and at the University of Maryland, genes and the 
human condition, from behavior to biotechnology. 
Carolyn now sees chronically ill patients from all 
over the world who have searched sometimes for 
decades to find the reason behind their ill health. 

Her strength lies in her ability to reveal layers of 
dysfunction and not give up until results are seen. 
Most of her patients have MTHFR mutations and 
or associated methylation disturbances. 

Her key passion is fertility and her mission is to 
make sure that every couple knows if they have 
the MTHFR and associated genes that affect 
their chances of falling pregnant. Her practice 
specializes in genetic susceptibility and how 
this contributes to biochemical dysfunction and 
chronic health conditions. And one of those 
chronic health conditions of course, could be 
anxiety. So I’m thrilled to be talking about MTHFR, 
B12 genes, and Anxiety. I think a really good place 
to start, Carolyn, is what methylation is, and what 
role does it play in neurotransmitter production 
and anxiety?

Carolyn: Okay, so basically, a methyl group is 
carbon surrounded by three hydrogens. And 
essentially, it’s like a master hooking switch, 
so that proteins, enzymes, and all biochemical 
reactions can use this methyl group to activate 
and also turn off. So for example, cancer 
promoting genes turned off by methylation. 
But it’s such a crucial part of our biochemistry 
that we need it for our fat metabolism, our 
neurotransmitter production, we need it for our 
DNA and that’s why it’s so crucially important 
in fertility. But I think half of my patients would 
definitely have anxiety and depression. We need 
it for creatine production. So all these important 
what we call methyltransferases, can only work if 
they’ve got these important methyl groups. 
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And there’s over 80 biochemical processes 
that we need this for, and as I said, everything 
from anxiety to depression to fat metabolism, 
to brain function. I think it’s a big factor in 
aging and our memory falling short because 
we need methylation to create one of the most 
important brain substances, our brain lives on 
it, is phosphatidylcholine. And that’s incredibly 
important in neurotransmitter function as well, 
going forward.

Trudy: You mentioned cancer, you mentioned 
aging, you mentioned memory and anxiety, and 
of course, with your focus being on fertility, that’s 
a big factor as well. And then detox as well is a big 
factor with methylation.

Carolyn: Of course, absolutely. And unfortunately, 
this whole methylation process is not only 
affected by our genes, but it’s hugely affected by 
our environment. So, stress is probably one of the 
biggest things that chews up our methyl groups. 
And often people will come to the clinic and say, 
“I’m anxious,” or, “I’m depressed now. Why now? 
I’ve obviously had this gene for my whole life, but 
why has it suddenly happened?” 

And in 90% of the cases, we can see some 
stressful event. Whether it’s a parent dying or 
a partner getting sick or multiple children in a 
row or losing your house, or being in some sort 
of event. It could have been in a post-traumatic 
stress disorder; all of these stressful situations will 
obviously use these methyl groups. 

And I think the other big thing that we forget a lot 
of the time is our environment is a lot more toxic. 
So, everything from the food we eat to the air we 
breathe, to the Wi Fi, and I think that’s going to be 
an ever increasing problem. 

And in fact, I think we could even have a Wi Fi type 
disease going forward because we see it now. And 
I guess those people who are like we consider 
the canaries in the mine, the ones that are super 
sensitive; multiple chemical sensitive, they are the 
ones that are reacting now to Wi Fi. And I think 

going forward, this is going to have a huge impact 
on our mental health.

Trudy: I’m so glad you brought up Wi Fi 
because it is a big issue. And it’s not just the 
heat aspect of it, it’s the effects that it has on 
our neurotransmitters, on our zinc levels; on 
our melatonin. How it creates oxidative stress. 
There’s so much more to it that we are starting to 
recognize and that’s a huge stress. 

So if we’ve got something like methylation that 
can help us recover from some of this exposure, 
that’s one step. Obviously we’ve got to reassess 
this whole Wi Fi exposure that we are getting. 
That’s another whole topic. But going back to the 
neurotransmitter production and the anxiety, 
what we have is that we’ve got this production 
of methionine and SAMe. Can you talk a little 
bit about that and how they help to make our 
neurotransmitters?

Carolyn: So we have three key pathways that we 
look at when we’re determining what’s going on 
with someone neurologically. The first one is their 
folate and their ability to use that folate. And one 
of the biggest considerations that we look at is, 
do they have the MTHFR gene? For those listeners 
that don’t understand what this gene does, it 
essentially helps you make your active folate. And 
if you have a homozygous mutation or two copies 
of the gene from your parents, then your down 
regulation of folate production can be as high as 
75%. So we then use that folate and to use it and 
get into the methionine or the SAMe cycle, we 
have to have B12. 

And I find now there’s so many things that 
influence B12 and I know we’re going to talk about 
B12 but gut function, stress, vegan, vegetarianism; 
all of these things can deplete our B12, and if that 
happens, then we can’t use our folate. It doesn’t 
matter how much we take, we can’t use it. So we 
then have to get that folate into that methionine 
cycle and think of it like our pharmacy. Our 
pharmacist in the body, our go to guy to get our 
drugs, to make us work and feel better is SAMe. 
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So, SAMe is our pharmacist and he gives out all 
these methyls to all these pathways that need to 
work. 

I like to think of B12 as your train, it ships it to 
the pharmacist, and then you’ve got your folate 
pathway that makes it. So you’ve got a production 
company, you’ve got a train, and then you’ve 
got your pharmacist. And any three of those 
things can be down regulated or blocked by 
environmental toxins or stress, or gut dysfunction. 

So the objective is, we have to make enough SAMe 
to make our neurotransmitters because that’s 
how we make our serotonin and our dopamine. 
And our GABA, which is nice and calming. All of 
these things are made with the help of SAMe. So 
if you don’t have the folate pathway working that 
can easily affect your... particularly depression, I 
think is a big one. 

But it’s the gut function that I see clinically that 
seems to be the biggest stumbling block for the 
anxiety, because unfortunately, certain parts of 
this pathway will be down regulated or inhibited; 
and that’s when we can get anxiety. And you’ve 
probably had a lot of people talk about the folate 
block. People take methylfolate; they have a bad 
reaction. That’s actually good because we then 
know there’s a block and we have to find it. 

And that’s where I think the good practitioners 
are worth their weight in gold because then they 
can actually stand back and say, “Okay, we know 
there’s a block, we know I’ll have to find it. Is it 
gut? Is it viruses? Is it stress? Is it something in 
your environment? What is causing this block that 
you’re not using your folate?” and that is a big 
factor in anxiety and depression.

Trudy: I’ve got a few follow-ons here. So going 
back to what you said earlier about the two copies 
of the gene, when that’s homozygous that means 
you’ve got two copies of this polymorphism. And 
that makes you less able to use the folate in your 
diet or as a supplement.

Carolyn: Correct.

Trudy: And then you talked about the three 
aspects. You’ve got SAMe, which is the pharmacist, 
you’ve got B12, which is the train that ships it 
to the pharmacist. And then what was the third 
aspect of that analogy?

Carolyn: The folate, which is your production 
company.

Trudy: Okay, got it. 

Carolyn: What we try and analyze is, where 
is someone falling down? Is their production 
company not doing what it should be? Is their 
train simply standing at the station and it’s not 
moving the folate to the pharmacist? And is the 
pharmacist sitting there saying, “Hey guys, I’ve got 
all these people that need these drugs. Where 
is it?” And that’s often the problem; that the 
production company is underwhelming and the 
train just sits at the station.

Trudy: I love it, beautiful analogy. And then you 
talked about folate block. So if someone takes 
folate... because you’ll hear a lot of practitioners 
say, “You’ve got this, these polymorphisms. Here, 
take these high doses of folate,” and then we 
can actually end up with more anxiety and more 
problems. So this folate block is just an indication 
that we’ve got some disconnect in one of these 
three areas that we need to address and or, as 
you said, gut issues or viruses or parasites, or 
something. So we’ve got to get to the root cause 
of that. And then we should find that the folate is 
not going to cause problems. Am I summarizing 
that correctly?

Carolyn: Yes, you’re summarizing it perfectly. And it 
can be, if you see someone who is homozygous for 
MTHFR and that you know that you could change 
their life by getting the right amount of folate, but 
you give them a small amount and they react, it’s 
heartbreaking. But I usually say to my patients, 
“Don’t worry, it’s a good thing. We know there’s 
something blocking it.” So we always start with B12. 
And we start with the other Bs, 1, 2, 3, 5, and 6. We 
don’t ever give folate at the first appointment. 
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Because then we can sit back and say, “Okay, 
what’s going on with the gut? Have you had 
recent viruses? Have you been sick lately? Do you 
have estrogen dominance? What’s going on with 
your hormones? What’s your environment like at 
home? Where do you work? What do you do?” 

All of these are incredibly important questions at 
that first appointment. And even just having zinc 
and B6 imbalances, because they’re incredibly 
important nutrients for your metabolism of your 
neurotransmitters. And essentially, B6 is up there 
that kick starts your serotonin and your dopamine 
pathways.

Trudy: Yeah, absolutely. Yes, those zinc 
and B6 are so important for making those 
neurotransmitters. And if you’re missing anything, 
you’re missing some other raw materials. So I’ve 
got a follow on question about the fact that we 
could have these polymorphisms, so we’ve got a 
genetic defect, we may be homozygous, meaning 
we’ve got two. 

Do you find that there are some instances where 
someone may actually have these genetic defects 
but it’s not actually expressing or causing a 
problem? Maybe because their gut health is good 
or their detox pathways are in good shape. Not 
everyone always needs to supplement with folate. 
Are you finding that in your practice?

Carolyn: No, because the people that are seeing 
me are sick and they’re usually really sick. And 
they’re usually the ones that the doctors have 
said, “I don’t know what to do. You need to deal 
with this.” So, most of mine, I would say no. I will 
always do the B12, I will always do the others, and 
then investigate what I need to do. 

And there’s a very small percentage that may not 
need folate, going forward; all they ever needed 
was B12. But the vast majority of them will need 
some level of folate. And it doesn’t have to be 
big. And one of the things that I’ve noticed in the 
US is automatically, practitioners go in with the 
really big doses, 1,000 micrograms is almost the 

minimum you can get in any supplement in the 
US now.

We’ve done a 100 microgram drop. And we just 
think going slowly, you could then give someone 
one drop for two weeks and just get them used 
to the fact because if someone’s been low in 
folate their whole lives, and you give them 1,000 
micrograms, even if they didn’t have a block, 
they’d feel pretty crappy. So what we really try and 
do is just say, one drop, and do that for a couple 
of weeks. See how you feel. And slowly, slowly you 
can increase the dose but I very rarely, except in 
fertility, go to the very, very high.

Trudy: And what do you consider the very, very 
high?

Carolyn: 5,000.

Trudy: So if you started with 100 micrograms in 
a drop form, and then you go slow, someone’s 
doing okay, maybe they’re feeling a little bit better, 
then you would increase it maybe for another two 
weeks and keep increasing.

Carolyn: Yes. Until they get to what I call their 
sweet spot. And that sweet spot is usually 
somewhere where they wake up in the morning 
and they go, “Oh, Carolyn, I finally understand 
what you’re talking about. I feel fantastic. And I 
actually feel completely different to how I’ve ever 
felt before.” So that’s when I would say, “Okay, 
stop.” More is not better, just stop at the level that 
feels right. And what’s really great, Trudy, is that 
these patients over time, understand when they 
need it and when they don’t. 

So if they’re on holidays, and they’re lying on a 
beautiful tropical island and they’re reading a 
book, and they’re having a fantastic time, chances 
are they’re not going to need it. But if they’re 
really stressed at work, they’ve got a lot on, they’re 
trying to meet deadlines, a bit like you, Trudy, 
trying to meet these deadlines; then I would 
say preload. Know the fact that you’re going to 
have high demands of your methyls. And they 
understand that in time and it’s actually fantastic. 
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They can then get into this groove and they can 
do whatever dose feels right.

Trudy: That’s wonderful because you can listen 
to your body and you’re empowered because you 
can take something when you need it. And I didn’t 
want to put you on the spot, asking you about 
some people not needing it. But my thinking 
was that in some instances, you may not need it, 
as you’ve just alluded to; if someone’s in a non- 
stressful situation, they may not. But also, I think, 
with you, this is your focus, these are the people 
that you’re seeing; you’re obviously going to see 
people who haven’t got answers elsewhere. So it’s 
a little bit of a different situation.

Carolyn: Absolutely, yes it is.

Trudy: I like to always share the research and I 
just wanted to share one study, for folks who are 
interested in hearing about the research. There 
is a 2018 paper titled “MTHFR and Psychiatric 
Diseases.” So there’s a lot of research showing 
that there is this connection between these 
polymorphisms, and in this particular paper, they 
talked about anxiety, depression, ADHD, bipolar, 
schizophrenia, and autism. So, there’s a very 
strong connection with these polymorphisms. And 
I wanted to know if you have seen any differences, 
in terms of symptoms and also, response to the 
protocols that you’re talking about, the B vitamins 
and the methylfolate, with the two MTHFR 
variants, the 677T and the 1298C?

Carolyn: That’s a good question. Okay, so the two 
things that I see the most of are obviously the 
fertility and the anxiety/depression. I would say 
homozygous on both sides of C677T and A1298C, 
there is a huge percentage of people who present 
with chronic depression; chronic. It’s been there 
their whole lives, they’ve been struggling, and they 
have never found anything that truly makes them 
feel good. I guess from a fertility point of view, it 
would be either because you’d still have a down 
regulation, anything from a 50 to 75% with the 
homozygous variants. And research is coming out 
more and more now, even with the heterozygous 

C677T, depending on the other genes around you, 
can be a huge influence. 

So for example, if you have heterozygous C677T 
and you’re COMT -/-, and you lose a lot of your 
dopamine, then that can be a huge, I guess, 
susceptibility for chronic depression. Whereas, 
the A1298C heterozygous, not so much, but again, 
it depends on the other neurotransmitter genes 
around it that we would look at. So it does depend 
on... and as you quite rightly said, you may find 
someone who was fine for 35 years of their lives 
and had absolutely no issue and then all of a 
sudden some event happened that sent them 
into this stressful, downward spiral. And they just 
didn’t have enough folate to get themselves out 
of it. 

Because when you’re younger, everything works 
so much better. But as you get older, stress will 
affect you more, you get down regulation of 
hydrochloric acid; that affects the way that you 
absorb your B12, which affects your folate uptake. 
And your gut absorption isn’t as good as it was 
when you were 20. So when you’re young, the 
body is quite forgiving, and you can tend to get 
yourself out. But as you get older, I think that 
becomes harder and harder.

Trudy: And other nutrient deficiencies that you 
may have could play a role. We talked about zinc 
and B6. So we’ve got so many different variations 
going on. You know, I like to look at the research, 
but we’ve got to think, many of these studies are 
just looking at one gene in isolation and there’s so 
many different things going on in each person’s 
body. And depending on their stress levels and 
their nutrient status, and everything else. So it’s 
hard to be sure. I just wanted to go back to one 
thing you said, you talked about the heterozygous 
C677T. For anyone who’s not familiar with the 
terminology here, the homozygous are the two 
pairs, and then the heterozygous is just the one.

Carolyn: Correct. Let me give you an example. 
Say this is mum and this is dad, and these are 
your C677T genes, and let’s say they both have a 
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variant. So you could pair, as the child, with two 
variants, so you’re homozygous. You could get 
one of your variant with no variant, which makes 
you heterozygous, and you can get it the other 
way, or you can get two no variants. Which means 
you would have nothing. So there’s a one in four 
chance that you would have a homozygous in that 
situation. 

Trudy: Perfect, thank you. So going back to the 
optimizing folate status and neurotransmitters, 
and methylation, you talked about starting really 
low with methylfolate. But after you’ve done 
the other B vitamins, what else do you work 
on in terms of optimizing this pathway, this 
neurotransmitter production, and methylation?

Carolyn: I’m a firm believer in doing blood 
work because I think that can give us incredible 
information. So I would look at everything from 
the full blood count, even looking at your mean 
corpuscular volume. If that is too high, it’s a really 
good indication that B12 and folate is low. I look at 
white cell count. 

Again, if it’s too low, it can definitely be your B12 
and folate. I look at homocysteine, it gives you 
a really good indication of how these pathways 
might be working. If homocysteine is way too 
high, then you know that B12, folate, B6, and 
something we call trimethylglycine, is usually 
quite low. If it’s too low, then you could have an 
upregulated, what we call CBS pathway. And that 
could be because detoxification is compromised 
and the body’s desperately trying to make 
acetylcysteine, which is a precursor to glutathione, 
which is your major antioxidant. 

You may be a vegetarian and not getting any B12, 
so the cycle is deficient. You may have gut issues, 
so you’re actually not getting methionine from the 
food that you’re eating. So there can be a lot of 
things that we look at, obviously B6, zinc; thyroid 
is incredibly important, so looking at levels of 
iodine. So we would look at all of these pathways 
and the first thing, as we said, we do B12, the Bs, 
which are synergistic to that pathway, and then 

we would balance all the other nutrients before 
we go into the folate.

Trudy: Okay, so folate is the last thing. Then you 
mentioned homocysteine, you talked about it 
being too high and too low. What do you consider 
a good range for homocysteine?

Carolyn: Between seven and eight is ideal. 

Trudy: Okay, great. And that’s an important note 
to make because if someone gets that test done, 
they’re going to see a much wider range, and be 
told, “Yes, it’s 15, it’s okay,” but we want it to be 
optimal, which is that nice range.

Carolyn: And I think it’s also important, Trudy, 
to think about a lot of kids that are put on these 
high pyrrole packs with massive doses of B6 
and zinc. And B6 depletes homocysteine quite 
quickly because the only elimination route for 
homocysteine in the body is out through that 
CBS pathway, which is B6 dependent. And a lot 
of people can be on pyrrole formulas for anxiety, 
and they’re on 200, 250 milligrams of B6. 

Well, I think that’s way too high. So my theory 
about that is often you will see concurrent oxalate 
problems and oxalate is naturally occurring in 
our foods. So spinach, for example, and carrot 
and celery, and potatoes, they’re very high in 
oxalates. But if you have genes that are affected 
or you’re eating GMO foods, which is sprayed 
with glyphosate or Roundup that uses that same 
pathway, it will bind to B6, zinc, and iron and 
make them unavailable if your oxalates rise. 

And I think that’s one of the key contributing 
factors to having problems with zinc and B6, and 
the anxiety because you’re actually robbing your 
body of these two crucial nutrients that you need 
for neurotransmitter synthesis. And you might 
know if you have an oxalate problem because 
recurrent candida is one. Having what feels like 
arthritis is another, you know, the joint pain. 
Thyroid dysfunction or nodules, and irritation of 
the bladder is a big one. So this feeling of wanting 
to go to the toilet a lot, even though they may not 
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need to or there’s just some a little bit, burning 
stinging of the urethra can all be signs that there 
is an oxalate problem. And it’s incredible how 
many people that I see have a problem with 
oxalates.

Trudy: Well, I have a problem with oxalates -so 
this is a very interesting topic - and pyroluria. So, 
I want to just go back and dig into this a little bit 
more because this is interesting. I haven’t heard 
anyone talk about this. So, pyroluria, can you just 
clarify what that is for folks who may not know 
what that is? And then I’ll come back and ask 
some other questions. 

Carolyn: So it’s a term that Carl Pfeiffer made 
when he suspected that there was a genetic 
problem with B6 and zinc. I don’t believe it’s a 
genetic problem. I believe that it is a dysfunction 
of the CBS or the cystathionine beta synthase 
pathway, which is downstream of the SAMe 
pathway of the methionine pathway we were 
talking about before. It’s the part of the pathway 
that makes glutathione. It detoxifies sulfur, and 
it’s crucially important for your zinc and your B6. 
And so when we get people with methylation 
dysfunction and gut dysfunction, then the two 
things that we see happening is a histamine 
problem and an oxalate problem. 

And with the oxalates, you can pick it a mile 
away because they will say, “I have this diffuse 
pain in my stomach.” And you say, “What does 
it feel like?” “Oh, it’s not burning. No, it’s not 
cramping. No, it’s just this pain.” And they’ll point 
to somewhere in between the belly button and 
the waist, on the side there. And, invariably, three 
weeks on a low oxalate diet and the pain will go 
away, and they will say, “Oh, and by the way, my 
joint pain is much better,  and by the way, I’m 
not feeling so anxious,” because you don’t have 
your B6 and your zinc being depleted. Because 
the more oxalates you have sitting in the system, 
the more they’re going to bind to that B6, zinc, 
iron, and calcium. So anyone that’s got wacky 
calcium scores, you’ve got high calcium, you’ve 

got to think, “Well, okay, it’s probably an oxalate 
issue.” And I think that is huge in anxiety, for kids 
particularly.

Trudy: So going back to pyroluria, you’re saying 
that you don’t believe it’s genetic. And I’m very 
familiar with pyroluria Carl Pfeiffer’s original work 
in the 1970s. Do you think he just identified this 
constellation of symptoms and it may have been 
tied to oxalates?

Carolyn: I’ve read all his books and I’ve never 
heard him mention oxalates.

Trudy: No, nor have I. It’s very interesting. Then, 
I’m just a little confused about the B6 connected 
to the oxalates because my understanding is that 
you need B6 when you have an oxalate issue to 
try and help mitigate some of those symptoms.

Carolyn: You do. And you also need calcium. 
Okay, so we go around a little bit in circles and 
the precursor to that I would say is, I always give 
lysine if I suspect that B6 is not being absorbed 
because you need lysine to help the absorption 
of B6. So when the cell danger response is 
activated... and the cell danger response is any 
assault to the body that up regulates our immune 
function to deal with it... when that gets activated, 
lysine is the number one amino acid that’s being 
used because it’s so incredibly important to get rid 
of viruses, for example. 

So if you have low lysine, your absorption of B6 
is compromised. And so a lot of these people 
that I see, I don’t necessarily give B6 more than 
15 milligrams, actually. So I tend to give low but 
I give lysine. And lo and behold, have you ever 
seen people who have high B6 and they’re not 
really taking it, and everybody says, “Oh, you 
have B6 toxicity,”? If you give lysine, the B6 comes 
down, even though you do nothing else. So, with 
the oxalates, it’s binding to B6, so you’ve got to 
keep taking more and more and more, and more. 
That’s why the pyrrole formulas are so high, and 
they need to be to get some resolution, but it’s 
actually not helping in the long term because 
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you’ve still got the high oxalates.

Trudy: This is so interesting. We’re going to have 
to get together and have a whole big discussion 
on this topic. It’s very interesting that you talk 
about people on high B6... there’s these B6 groups 
on Facebook where they consider themselves B6 
toxic, and some of them have been taking high 
doses of B6. Some of them have been taking very 
low doses. Some just say they’re just getting a 
small amount in their multi, and some said they’ve 
never taken a B6 complex. Often they’ve got very 
severe neuropathy. They go to their neurologist; 
their B6 levels are sky high. And I’ve actually 
blogged about it and tried to get feedback. And 
I said, “I don’t believe that it’s an issue.” But I 
haven’t ever known about this lysine connection. 
So that’s very interesting.

Carolyn: And in actual fact, when I see that, I 
always give lysine and sure enough, the levels 
come down. And the reason I know so much 
about it is I see this a lot and I’ve done a lot of 
research, and I actually think there is a B6 genetic 
issue for some people, like there is with the 
transcobalamins of B12. That when I see a high 
B12 and it’s un-supplemented, my first thought is, 
“This person is not absorbing it.” 

So I’m going to give super saturated levels of B12 
to see if they improve, and 99% of the time they 
do. So what I’ve started doing with the really super 
high B6, when I’ve given lysine and it hasn’t made 
a difference, I give more B6 because the toxicity 
of basics where you get the neuropathic pain is in 
the thousands of grams. So it doesn’t make sense 
to me. So what I’ve started doing is giving more B6 
and seeing if that improves them neurologically, 
and it does.

Trudy: Yes, because the sign of low B6 is also a 
neuropathy. But unfortunately the doctors are 
telling them that they’re B6 toxic and it’s hard 
to convince someone when they’re feeling so 
bad and they’ve felt so bad for so long that their 
doctor is wrong. So it’s really good that we’re 
having this discussion. Can you tell me what the 

mechanism is between the B6 and the lysine? Why 
is the lysine helping?

Carolyn: Because you need lysine for B6 
absorption. And the other thing I think, I’ve 
come to the conclusion with a lot of patients in 
biochemistry, if something is high, my philosophy 
is it’s not being used. So, the same thing with 
selenium. If you see someone with high levels of 
selenium, my first thought is glutathione is low, 
because you need selenium as a cofactor for 
glutathione regeneration. If zinc is high or out 
of reference range, then my first thought is, you 
don’t have enough B12 to ensure that you’re using 
it as a cofactor. Or homocysteine is really low 
because the cofactor that converts homocysteine 
to methionine, is actually zinc. 

So my first thought, after spending hundreds of 
thousands of hours studying these methylation 
and biochemical pathways, is that if something 
is high and it’s a cofactor or something, it’s not 
working. So if B6 is high, does it also mean 
that their enzymes that are kick starting their 
neurotransmitter pathways, like the DDC 
enzymes, if they’re under functioning, is that 
the reason why B6 isn’t working? I think there’s 
multiple factors here that we need to be looking 
at. But I don’t necessarily take much notice on 
B12 bloods or B6 because I’m going on symptoms 
predominantly.

Trudy: Right. And B6 is not really useful in the 
blood work. B12, you’ve mentioned homocysteine, 
do you look at MMA, methylmalonic acid as well?

Carolyn: I do, MMA, but I think that’s more 
indicative of our adenosylcobalamin, which is 
our energy B12. I look at serum B12 only once, 
for the first appointment and I look at the levels. 
And I think we have a huge problem worldwide 
with the identification of a B12 deficiency because 
if you look at the reference ranges here, and in 
the US, they will say that the accepted levels are 
anything from 135 to 500. In Japan, they’ve raised 
their reference ranges to say the minimum is 
600. Now, I know that if you have people that are 
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sitting at that 135, they’ve possibly got irreversible 
neurological damage.

And I think it’s criminal that our GPs, our frontline 
GPs, have lost the art of identifying a B12 
deficiency. I see it every single day and it is the 
one nutrient that I will give injections every day. 
And you talk about anxiety and depression, the 
most important nutrient by far is B12. And I have 
had people who, I look at their genetics, and I 
say, “You have a transcobalamin II, homozygous 
deficiency.” That’s your train for when it comes 
to the B12. That’s your train, ferrying the B12 to 
the body. If you don’t have that and it’s under 
functioning and it’s homozygous, then I give 
injections. I don’t worry about supplements 
because the research says you have to super 
saturate the B12. 

And I have had people who have had depression 
and anxiety for 50 years. They’ve tried every 
single thing known to mankind. And I give them 
three weeks of B12 injections every day, and their 
anxiety and depression goes. We don’t even give 
folate. It’s the B12. So I think we have to really 
tell practitioners, you have got to identify a B12 
deficiency. And we could talk for 10 hours just on 
B12 because it’s so interesting how important it is. 
And I’m astounded at the number of my patients 
who have homozygous TCN genetics. So it’s 
obviously very polymorphic. 

Trudy: I want to come back to the genes but I’ve 
got a few more questions here about the B12 
injections. What form of B12 are you using in the 
injection and how much are you giving typically?

Carolyn: Anything. So there’s three main 
forms of B12 that I use. Hydroxocobalamin, 
which is the precursor to your two actives. 
Methylcobalamin, which is your neurological B12. 
And adenosylcobalamin, which is your energy 
B12. And they work differently, but anything 
neurologic, whether it’s anxiety or depression, 
I would try to use methylcobalamin and I say 
try because if I suspect there’s a lot of gut stuff 
going on, or if their blood pressure is super low, 

I would not use methylcobalamin; I would use 
hydroxocobalamin, because hydroxocobalamin is 
a nitric oxide ‘mopper upper’. 

So anyone with POTS or dizziness, and low blood 
pressure, we want to mop up nitric oxide. So 
I would use hydroxy, and with the hydroxy, I 
would go in much higher initially. So I do 2,000 
micrograms a day, every day for 10 days. And 
then I’d go every second day for a while and see 
how they go. With the methyl, I’d probably start at 
1,000 but with any of these, I can go up to 5,000 
micrograms a day. And I’ve had patients who have 
been diagnosed with MS that when we give them 
the high dose of B12 every day, nearly 90% of 
their symptoms have gone.

Trudy: That’s amazing. That’s fantastic. Now 
once they’ve had the three weeks of either of 
these three forms, the hydroxy, the methyl, or 
the adenosyl, do they need to continue on a 
maintenance dose, at a lower dose?

Carolyn: Yes, they do. And what I’ve found with 
the transcobalamin mutations, very rarely can 
you successfully go back to supplements because 
you’re not super saturating the cell with B12. So 
we might do 5,000 once a week, and that’s their 
maintenance. But they will come back to me 
pretty quickly and say, “Oh, wow. After three days 
I’m hanging out for it. I’ve got to have it. I feel it. I 
feel myself dropping mentally, really quickly.” So 
I let them tell me, what’s the optimal dose going 
forward? But a lot of them have said, “Oh, do I 
really have to keep doing the injections?” They’re 
just a little subcutaneous, so they’re very fine and 
it’s not hard for them to give it to themselves. But 
unfortunately, within three months they’ll be back 
where they started.

Trudy: So, a follow-on question about injections 
versus patches or sublingual, are you finding the 
injections to be way superior?

Carolyn: Definitely with the transcobalamins. 
With the others, I don’t think it really matters. If 
you don’t have a TCN2 homozygous SNP, I think 
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you can get away with whatever works; drops, 
chewables, sublingual, liposomals; patches. 
I don’t think it matters one way or the other, 
because you’re just getting the levels up and 
that’s great. My father said to me recently, “I’m 
getting numbness in bed every single night in my 
hands.” And I said, “Look, okay, here’s a bottle of 
B12. I want you to take one every night,” 2,000 
micrograms every night for three weeks and it 
was gone. And he’s 85. So why isn’t someone 
saying to him.

My father in law was a really, really good doctor 
and his protocol, back in the 60s and 70s, was 
anyone over the age of 50 who came into the 
clinic, you got a B12 shot whether you liked it or 
not. I used to send patients back to their doctors 
to get a B12 shot and it was like pulling teeth. 
Oh, gosh, so I finally said, “That’s it. I’m going to 
do it myself. This is just crazy.” So we have them 
compounded and it’s fantastic.

Trudy: That’s so interesting that everyone used 
to get B12 shots. So you’ve mentioned the TCN 
SNP. So this is one of the B12 gene variants. Let’s 
start with TCN and then we can go back to two 
of the others, the MTR and the MTRR. But you’ve 
been talking about TCN and you said if you’ve got 
this TCN SNP, which is one of the polymorphisms, 
then you definitely need the shots. You can’t do 
the sublingual or the patches. And you said you’re 
seeing it to be pretty common. Tell us a little bit 
more about the TCN SNP.

Carolyn: So the main B12 SNPs that we look 
at are MTR, methionine synthase, which is that 
main pickup enzyme for the folate and it works 
concurrently with MTRR, methionine synthase 
reductase. And those two really important for 
your recycling of your B12. You also have FUT2 
genes, which help the absorption of B12 and 
there’s certain polymorphisms that are relevant; 
others aren’t but that’s another one. 

You then have another gene called MUT and its 
part of your methylmalonyl CoA mutase. And it 
basically uses adenosylcobalamin, which is your 

energy B12, to kick start your energy cycle. So 
those are the people that have problems with 
chronic fatigue because they don’t have enough 
of their energy B12 to kick start their Krebs cycle. 
And so they’re fatigued all the time, coq10 is low, 
and they’ve got issues pretty well across the board 
with energy because they just don’t have it. 

Then there’s another gene that actually makes 
adenosylcobalamin and they’re MMABs. So there’s 
a lot of really important B12 genes. But I think 
by far and away, outside MTR and MTRR, the 
number one thing that I always look at is the TCN2 
because I know immediately that the transport of 
B12 is incredibly deficient. And so they’re not able 
to get B12. 

So if you’re taking it sublingually or you’re eating 
meat, or you’re working on gut function to give 
you B12, you’ve got a problem straight away. 
Because a)  you need enough hydrochloric acid to 
break the meat down, b) you need intrinsic factor 
in the gut wall to pull it across. But then you need 
the transcobalamins to ship it to the cells. And 
then you need pancreatic enzymes to get it into 
the cell. 

So it’s an incredibly important process. And what 
the research says with the transcobalamins, 
and I’d sent you a paper on the transcobalamins 
and anxiety, and depression, B12 is incredibly 
indicated in anxiety, depression, and psychosis; 
bipolar, purely because you’re not getting enough 
folate in the system. So everything falls down 
without B12 in place. And I would say, probably, 
somewhere upwards of 40% of my patients 
actually do have homozygous TCN2 genes. It’s 
very common.

Trudy: Are you seeing that these patients have 
anxiety a lot as well?

Carolyn: More, I would say, depression. I would 
say the vast majority have depression but as you 
know, anxiety and depression can very much be 
hand in hand. So if you improve B12, often they 
go, “Well, what anxiety?” I find that the anxiety is 
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easier to get rid of than the depression normally, 
because it can often be gut that’s causing the 
anxiety; because you’re getting inhibition of again, 
other genes that are causing high dopamine, and 
that gives them that anxiety.

Trudy: And you mentioned the paper that 
you’d sent me. I’m just going to read the name 
here, in case anyone wants to look it up; “B 
Vitamin, Polymorphisms, and Behavior: Evidence 
of Associations with Neuro Development, 
Depression, Schizophrenia, Bipolar disorder, and 
Cognitive Decline.” And they talk about the MTHFR 
gene. They talk about CBS, TCN, and MTRR, and 
how they can all play a role. 

And polymorphisms can be an issue. Actually, I 
pulled one quote from that paper, and this wasn’t 
directly related to the TCN gene, but that anxiety 
was significantly increased in schizophrenics, 
homozygous for COMT and MTHFR. “While no 
effects on the genes were seeing in 100 of the 
non-schizophrenic control.” So, definitely there’s 
a tie with some of these genes with anxiety and 
then a lot of them will have depression, and some 
of the other neuropsychiatric conditions as well.

Carolyn: And I think it’s also important for people 
to remember it’s not either or. What we do know 
from the research is if you’ve got really good 
levels of folate and you are on antidepressants, 
or anti-psychotics, they actually can make them 
work better. They do have a synergistic effect and 
I think that’s also important to remember.

Trudy: Yes, absolutely. So this has been really 
fantastic, talking about all of these genetic 
polymorphisms and how they can affect anxiety. I 
want to just change directions a little bit, because 
you have something really interesting to share 
about the tryptophan steal. And then you’ve 
also got a simple niacin test that you use. And 
of course, we know how tryptophan can help so 
much with eliminating symptoms of low serotonin 
and this can be the depression; it can also be 
anxiety. So tell us a little bit about what the 
tryptophan steal actually is.

Carolyn: Okay, so we need folate, as we’ve said, 
for our neurotransmitter synthesis. And when we 
have stress or we’ve got blood sugar imbalances, 
or we’ve got inflammation and that might be 
from viruses, bacteria, or specifically what we 
call lipopolysaccharides; then we can get an up 
regulation of this kynurenine pathway. And it’s 
the kynurenine pathway’s job to deal with these 
issues; the sugar imbalances, the stress, and the 
inflammation. But the end result of that pathway, 
what it really needs is NAD, which is an active 
form of niacin. So, the body very, very cleverly 
steals the tryptophan from the serotonin pathway 
and says, “Well, you don’t need it to feel good. I 
desperately need it to deal with these bugs and 
create niacin, so that I can keep the cell going.” 
Because this NAD, it’s called nicotinamide adenine 
dinucleotide, is essential for the mitochondria. 

So the cell has to have it for energy and yet, the 
cells will die without it. So the body really doesn’t 
care if you’re depressed. It just needs this niacin 
to help you deal with the onslaught that you’re 
about to have. So that’s why the gut can be 
incredibly important when it comes to anxiety 
and depression. Because if you’ve got these 
lipopolysaccharides and viruses, and Lyme and we 
all know that chronic disease causes depression, 
so it’s really important. 

So, one of my things I do is if I’ve got someone 
sitting in the clinic and they have this typical high 
anxiety, and they’re wringing their hands, they’re 
jiggling their legs, they’re sitting there, they can 
barely talk, their mind is going 100 miles an hour, 
I give them two flushable niacins. And I let them 
know that they’re going to get hot, they’re going to 
get prickly. They’re going to go red in the face and 
they’re going to feel really uncomfortable for half 
an hour. But they should actually feel better at the 
end of it. 

And so I ask them in 20 minutes, half an hour 
and they start going, “Oh my goodness, I can feel 
it. I’m going red. Am I okay?” “Yes, you’re fine. 
It’s fine.” And it’s incredible, within half an hour, 
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the wringing of the hands is gone. They start to 
take this big, beautiful breath, and I say, “You’re 
starting to feel better, aren’t you?” And they go, 
“Yeah, I am.”

And it’s just an indication that one, niacin is too 
low. They’ve got a tryptophan steal on, and b, 
what niacin is very good at is mopping up methyls. 
So I know straight away, there is a problem with 
them using their folate. Or they’ve got gut bugs 
creating way too much folate and they can’t use it. 
So straight away, I know we’ve got a problem. So 
I keep giving them the niacin over the next 48, 72 
hours, every two hours if they need it. And then 
after a few days they go, “Wow, it’s gone. I actually 
feel that my anxiety has gone.” And then you can 
say, “Okay, now we need to do the hard work. 
Now we’re going to work out where the problem 
is.”

So that’s a really good test for someone to do. 
It’s very simple. And when I talk about flushable 
niacin, here in Australia, we’re not allowed it. For 
some reason, some kooky FDA or TGA regulation, 
we can’t have it. So you can get it on iHerb®. It’s 
just called good old fashioned niacin. It’ll cost 
you about $8 a bottle. iHerb® in the US, you’ve 
got no problem. You can get niacin really easily. 
You don’t want to get the non-flushable to start, 
because although it feels uncomfortable, you’ll 
have a much better result. So, you take two niacin. 

So let’s say, if we’re talking about dosages, 
between 100 and 200 milligrams, take it in 
one hit. You’ll get really hot, you’ll feel really 
uncomfortable, but don’t panic. I’ve had people 
go to the emergency and say, “I’m having a 
heart attack,” and it’s not that. You’ve just got to 
know that you’ll feel really bad for 40 minutes, 
but then you should get this really, “Great, I feel 
better.” And then they can do that twice a day, 
three times, four times, it doesn’t matter, as long 
as they need, for the first sort of 72 hours, to see 
if they feel better. It’s a really good test. 

Trudy: And I agree. The first time you experience 
it, you think, “Oh my gosh, what’s happening?” 

And even the second or third time, it’s not a very 
comfortable feeling, is it?

Carolyn: No. And it’s best if you do it after a meal; 
that it sort of mitigates the effect a bit. But I do it 
in the clinic because I literally want to know if they 
feel better in 20 minutes. And your anxiety can 
reduce in as little as 20 minutes.

Trudy: Then you’re using this as a test and you 
say to continue for 72 hours and then you start 
looking to see what the root cause is but it can 
take a little bit longer than 72 hours to sometimes 
find all the root causes. Are you having someone 
continue to take that while you’re working with 
them?

Carolyn: Yes. So what I would then say is, “Okay.” 
So, what I’ve got some my patients do is they 
take one flushable niacin and then one of a non-
flushable. So that’s usually, in Australia, it’s called 
nicotinamide or niacinamide. And in the US you’ve 
got plenty of options and on the bottles over 
there, it will say non-flushable niacin. 

But nicotinamide and niacinamide are non-
flushable. Then they can take that and they might 
just do 250 milligrams at bed or 500 milligrams at 
bed, once a day. Then we evaluate, “Okay, do they 
need B12?” We usually put the other cofactors 
in, B1, 2, 3, 5, and 6, at little doses and then we 
analyze them for gut, would be my first point of 
call. 

“Have you been sick recently? Have you had 
viruses?” and you know, the checklist. “What’s 
going on with your hormones?” Is there estrogen 
dominance? Do we need to deal with that because 
that can increase anxiety as well? So there’s a lot 
of different factors. 

But that’s a really good test and then you know 
straight away if you are having any folate and 
you do that niacin test and you feel better, you’ve 
got to get it out. So, stop your folate straight 
away. Anything else that is a methyl donor, so 
phosphatidylcholine, turmeric; quercetin, these 
are all methyl donors and can still have the same 
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effect as folate. So you’ve got to stop all your 
methyl donors, if that niacin test made you feel 
better.

Trudy: Got it. So, just to recap, if you’re doing 
folate or phosphatidylcholine or turmeric, or 
quercetin, those are all methyl donors, and if 
you do this niacin test and you were anxious 
beforehand, and you feel better afterwards; that’s 
a clue that you’ve got too much going on here and 
you need to stop all of those. 

Carolyn: Yes. 

Trudy: Okay, got it. Now, I’m curious, this 
flushable niacin test, is that a naturopathic thing 
or where does that come from? Because it’s the 
first time I’ve heard about it, and I love learning 
new stuff.

Carolyn: I started doing that many years ago. I 
think a long time ago, I was talking to Ben Lynch 
and I think he said, “Give some niacin a go,” and 
I was reading about niacin. Then I thought, “Well, 
how does this work?” And I actually started to 
do some research to find out why niacin made 
you feel better. And what I worked out is, in the 
process of niacin being converted and doing its 
job in the body, it actually uses methyls. Which 
worries me a bit, Trudy because the standard 
protocol now that all the doctors are using for 
skin cancer, is they’re saying, take 500 milligrams 
of niacin multiple times a day. 

And I don’t know that that’s a good strategy 
because if you are folate deficient and you 
have anxiety and depression, I think that could 
potentially be upsetting people neurologically. So 
I think we have to be careful with the high doses. 
Particularly if you’ve got MTHFR because at the 
end of the day, if your key anxiety and depression 
issue is low folate, and you’re taking niacin, you’re 
depleting your folate even more.

Trudy: Yes, absolutely. And I’m glad you 
mentioned Dr. Ben Lynch because I’m now 
remembering him talking about this but it wasn’t 
in the context of the way we’re talking about it. 

And it’s funny, you hear it once and maybe it 
doesn’t quite sink in. So hearing you talk about it 
and the way you describe it has been very helpful. 

I’ve got one follow-on question about tryptophan 
and serotonin and the kynurenine pathway, and 
some of the tryptophan converting to quinolinic 
acid, which is neurotoxic. And there’s a number 
of practitioners who say that if you have got 
inflammation going on in the body or if you 
have got gut issues, you definitely don’t want 
to supplement with tryptophan. I’d love your 
thoughts on this. Go ahead and tell me what you 
think.

Carolyn: Look, some patients that you 
will give, my preference would always be 
5-hydroxytryptophan because you’re bypassing 
that area because tryptophan gets converted 
to 5-hydroxy-tryptophan; that gets converted 
to serotonin. So by giving 5-hydroxytryptophan 
instead of tryptophan, you’re not allowing the 
tryptophan to go into that pathway. But then 
we ask ourselves, “Well, why is it going into that 
pathway?” because there’s a desperate need for 
niacin or NAD. So in that situation, it may be just 
beneficial that we give NAD to stop the steal and 
obviously deal with the pathway problem, which 
is the virus or the bacteria, or the cortisol being 
high. 

And I find the cortisol a really interesting 
perspective in all of this because my overall 
impression of people with MTHFR polymorphisms 
is that their ability to deal with stress is lower. And 
therefore, they react to stress more and more 
violently than other people, which is raising their 
cortisol, which is causing the problem. 

And I’ve always said I don’t think there’s any such 
thing as adrenal fatigue. Because if I can give 
someone folate, and I can instantly, within three 
or four days, make their anxiety from 10 to zero, 
and they go, “What adrenal fatigue? I’m feeling 
fine,” I don’t think its adrenal fatigue. I think it’s 
this terrible catch 22; is, without the folate, you’re 
going to be more stressed. And the more stressed 
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you are, the more you’re using your folate. And 
that’s why I think we’ve got to get to decent levels 
in some people. 

So we talked about the levels before, and I 
might start at 100 micrograms, but if someone’s 
homozygous, and I know that they desperately 
need it, they might go well on 5,000. Then when 
you get the level right, whatever that is for them, 
whether it’s 400 micrograms or 5,000, anxiety 
should instantly go. 

And as I said before, their depression is a little 
bit different because you’re dealing with other 
neurotransmitters and other enzymes, and other 
genes; and you’ve got to take that into account. 
But it’s the folate that is significant in reducing the 
anxiety.

Trudy: Very interesting. So, going back to my 
question about tryptophan, you don’t ever use 
tryptophan...

Carolyn: Oh yes, sorry; that was a long winded 
way of not answering. No, I don’t tend to use it, for 
that reason. I would prefer to use the niacin and 
deal with the gut.

Trudy: Good. Thanks for clarifying that. This has 
been fantastic. I would love you to just recap on 
anything that we may have missed out. We sort of 
went off a little bit, which is great, because we had 
some very interesting discussions. But is there 
anything that you feel that I’ve missed out asking 
you that might tie all this together?

Carolyn: Maybe, let’s summarize what we said 
because we’ve said a lot. So I think the most 
important nutrient that you have to look at first 
is B12. And how would you know that you’re 
B12 deficient? Well, numbness, tingling, anxiety, 
depression, for older people, not walking in a 
straight line or even feeling a bit tentative about 
your steps, I think is incredibly important. And if 
you do have any genetics or you know... there’s 
one question I ask, “Is there anyone in your family 
that’s ever had to have a B12 shot?” And if the 
answer is yes or, “Yes, my mother when she was 

older, had to have it every month,” or whatever, 
then you can’t go wrong. 

There’s no toxicity level for B12 you actually can’t 
go wrong with having some B12 and seeing if you 
feel better. So the number one nutrient, I think is 
B12. If you are one of these people and you’ve got 
anxiety and you’re one of these wringing hands, 
circling thoughts, jittering legs, sitting on the side 
of the bed and you can’t sit still, then you do the 
niacin test. If you do the niacin intestine and you 
feel better, then you go back and you assess B12. 
And what else is going on? Is it your gut stopping 
the folate being absorbed? Is it low B12? Is it 
viruses? Is it stress at work? And then I think you 
just work through.

And that’s one of the things I teach the 
practitioners is you’ve got to work methodically. 
You can’t say, “MTHFR,” bang, “I’m going to give 
you 5,000 micrograms,” because as you quite 
rightly said; that is the worst thing to do at high 
levels, because chances are you’re going to have a 
block. So, start low and go with the key nutrients. 
Assess whether or not you’ve got a B6 and zinc 
problem. 

And if you have been assessed and you have 
pyroluria, then seriously consider oxalates. 
And if they want to look on our website, there’s 
information about oxalates; mthfrsupport.com.
au. We even have an oxalate handout that you 
can have a look at the foods that are high in 
oxalates, and see whether that could be one of 
the contributing factors. 

If you’ve got high B6 and you haven’t taken any, 
then ask yourself the question, is there a reason 
my lysine could be low? So if lysine is low, and if you 
get cold sores, that’s a very good indication that 
lysine is low, but if you’ve had a virus, if you’ve been 
sick recently, there’s a huge chance your lysine 
can be low. So have a look at lysine. And then if in 
doubt, increase your B6 and address the oxalates, 
and chances are that will improve you. I think 
the strategy of being able to assess where your 
susceptibility lies, I feel really strongly about that. 
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We are not doing gene assessment to see if 
you have the BRCA gene. We are doing genetic 
assessment to see what your susceptibilities are. 
And the analogy I love to use is that if you’ve got 
a highway and you’ve got a lot of potholes in that 
highway, it doesn’t matter how good the car is, 
and it doesn’t matter how often you change the 
tires or fix the engine, if you keep going in the 
potholes, your car is going to keep falling apart. 
But if you plug up those potholes, I’m a firm 
believer that the body will do what it needs to do. 

And I see that time and time again, where we 
might have someone who has 35 years of anxiety 
and depression, you see that they have a problem 
with B12 genes and you give B12, and it goes 
away. So it’s profoundly satisfying to be able to 
say, “Okay, here’s where your genetic deficiency 
lies. There’s no question that your environment 
has influenced that. And therefore, we plug it up, 
and you should be able to do what you need to 
do.” And that’s pretty powerful stuff. 

Trudy: It is. Thanks for summarizing that. 
Together with all of that, that you just mentioned, 
obviously you do the genetic testing, which you’ve 
just talked about here, and if you’ve got the TCN 
homozygous, then you would do the shots versus 
the supplementation.

Carolyn: Correct.

Trudy: Great. This has been fantastic. You just 
mentioned your site where people can find more 
information. Do you want to just mention that 
again, so we’ve got it at the end here? 

Carolyn: So, so mthfrsupport.com.au, that’s 
our Australian site. We also have a US site, 
which is mthfrgenesupport.com. And we have 
mthfrfertility.com. So we look at all aspects of 
the methylation cycle, not just MTHFR. And as 
I said, the key things that we see consistently 
are obviously multiple miscarriage, failed IVF, 
unexplained infertility, anxiety, depression, 
psychosis, bipolar, and then probably chronic 
fatigue, and multiple chemical sensitivity. So it’s 

a big, broad range, but they tend to be the most 
important ones that we deal with on a daily basis.

Trudy: Thank you, and I’m glad you mentioned 
all of those because, as with anything, the 
underlying root cause can manifest in different 
ways in different people. So someone may have 
all the mood issues, someone’s main issue may 
be the infertility. So you’ve just got to figure out 
what your root causes are. This has been really 
wonderful. I’d love you to just share some wise 
words of wisdom for us.

Carolyn: Oh, well, I honestly believe that you 
have nothing without your health. And we can 
be flippant about it but I think my key aim in life 
is to empower people to do it themselves. If we 
can take control of our life back, our health, and 
we can understand the key drivers, I think that 
is the most empowering thing for anybody. And 
it’s my life’s mission to do that. I just love sharing 
this information because as you know, it can 
really change someone’s life. So you’ve got to look 
after your health. There is nothing else. Forget 
everything else. You just have to look after your 
health.

Trudy: And what great resources you’ve shared 
with us today. So thank you for ending in that and 
thanks again for joining us and for all the work 
that you do in this area, Carolyn. It’s been really a 
pleasure speaking to you today and sharing this 
with my community.

Carolyn: Thank you. It’s been an absolute 
pleasure, and I’m so honored that you’ve invited 
me to join you today.

Trudy: Well, thank you again, and thank you 
everyone for joining Carolyn Ledowsky and I, to 
learn about MTHFR, B12 genes, anxiety, and a 
whole lot more. Please do join us on other great 
interviews on this fifth season of The Anxiety 
Summit: gut-brain axis. This is Trudy Scott, signing 
off.
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