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MTHFR, B12, GENES & ANXIETY 
Guest: Carolyn Ledowsky 

The contents of this presentation are for 
informational purposes only and are not intended to 
be a substitute for professional medical advice, 
diagnosis, or treatment. This presentation does not 
provide medical advice, diagnosis, or treatment. 
Always seek the advice of your physician or other 
qualified health provider with any questions you 
may have regarding a medical condition. 

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. 
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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.  

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.  
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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. 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.  



 

© 2019. All rights reserved.                           4 

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 
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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.  

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 
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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. 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. 
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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 
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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 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. 
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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 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 
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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 
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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 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 
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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 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 



 

© 2019. All rights reserved.                           13 

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? 
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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 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.  
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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 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. 
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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, 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 
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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?" 
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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 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 
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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 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... 
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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 
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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.  

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 
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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. 

 


