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Upregulated methylation increases expression and proliferation of cancer cells???

There is no question that the future of medicine will be in analysing a person’s genetics,
with a detailed family history and addressing the genetic inefficiencies of that person. As
naturopaths we will be required to understand more of the mechanisms that drive a
person to ill health. Yes the environment is key, however there will be times that we need
to use epigenetics to modify the action of a gene.

Methylation is complicated as many of you know. The relation between folate, DNA
methylation and cancer has been a hot topic in the past decade. DNA methylation is
linked definitely to tumorigenesis, a process of in the development of malignant cells and
it is a complex process. In a healthy body, genome wide methylation is one of the
important characters of normal cells, but not CpG (cytosine-phosphateguanine) islands
because they are normally unmethylated."" Carcinogens may cause cancer by triggering
hypomethylation meaning lower methylation level of the entire genome; or triggering
hypermethylation of the CpG island promoters meaning higher methylation level. In the
case of tumorigenesis, both hypomethylation and hypermethylation play roles in cancer.
Here the hypomethylation of the entire genome is essential for the occurrence of cancer
because it causes genome instability such as chromosomal rearrangement and
retrotransposon activation. On the other hand, the CpG island hypermethylation can also
induce cancer through shutting down the tumour suppressive genes. As such, simply
mentioning that over methylation of DNA causes cancer is inaccurate.

An article titled “Upregulated methylation increases expression and proliferation of
cancer cells” by Daniel Baden claims that “a common biochemical presentation is that
large groups of cells are in hypo-methylation mode whilst cancer cells are simultaneously
in hyper-methylation”, which gives insufficient and incorrect information about the
relationship between methylation and cancer.” As mentioned above, normal cells are
under genome-wide methylation but not “hypo-methylation” . Furthermore, in
tumorigenesis of cancer cells, the genome-wide hypo-methylation and / or CpG island
hyper-methylation may induce cancer, but not overall “hyper-methylation” as claimed by
Baden. Similar claims by the same author were published previously titled “are MTHFR
Polymorphisms, Methylation and Folates driving you crazy”."

The complex of methylation and its roles in tumorigenesis has an impact on the
relationship between folate with its analogues and cancer. For example, folate has an
impact on DNA methylation, but anti-folate drugs such as methotrexate (MTX) and 5-
fluorouracil (5-FU) are used to fight against cancer because it suppresses the growth of
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cancer cells through inhibiting their DNA synthesis.""' In addition, folinic acid as one of
the analogues of folate can be used in conjunction with MTX to stop the folate deficiency
and resulting neurotoxicity caused by MTX, because even neurotoxicity from high dose
of MTX can be rescued by a relatively high dose of folinic acid to protect the brain without

reducing the anti-cancer therapeutic effect from MTX.""""

Furthermore, in the article by Baden, it claims that “folinic acid is also synthetic’ which is
misleading because folinic acid, unlike folic acid, is a naturally occurring folate. Due to its
natural occurring features, folinic acid can be used to regenerate low folate and can
assist normal cell growth in low folate supply;* and the treatment of schizophrenia
associated with low folate caused by folate receptor autoantibodies.* The multiple
misunderstanding of these significant concepts and biological processes may mislead
readers .

Most importantly, the article by Baden claims that “the potential for methylfolate to be
such a potent methylator, that it increases the risk of cancer initiation or growth” and that
“folic acid is safer in cancer support therapies” are simply not correct. Both of these
statements are the opposite of the current understanding of the roles of methyl folate and
folic acid in the literature about cancer. The fact is, large clinical trials confirm that it is
folic acid but not folate causing cancer. For example, a large scale human clinical trial
with hundreds of cancer patients in the U. S. and Canada found that 1 milligram of folic
acid per day can increase the chances of recurrence in colorectal cancer; and another
large scale human clinical trial in Norway confirms that the risks of colorectal cancer and
non-colorectal cancer are both higher in heart disease patients treated with 0.8 milligram
of folic acid and 0.4 milligram of vitamin B12 per day.**"* On the contrary, methyl folate
or 5-methyltetrahydrofolate (5-MTHF) is considered safer compared to folic acid,
because 5-MTHF is a natural form of folate and induces higher folate concentration
within a shorter time in the blood stream.®¥***¥' Furthermore, the unmetabolised folic acid
levels in the blood are much lower when treated with 5-MTHF compared to folic acid,
which is greatly safer and beneficial since unmetabolised folic acid in the blood may
increase the risks of cancer and other health issues.*"™i-x

Health professionals need to bear in mind that over doses of any nutritional supplement
is not beneficial for patients. Most of the research however, when looking at high folate
levels has been done with folic acid, not L-SMTHF. A recent study assessed folate levels
and found that high folate levels (folic acid derived) who had four times higher folate
levels in their blood than the adequate amount of folate in mothers after giving birth
doubled the risk of autism in their children.” Over-dose of folic acid may cause higher
level of unmetablised folic acid in the blood which may block the arteries, reduce immune
functions, and reduce efficiency of medications. ™ Moreover, as mentioned above,
higher levels of unmetablised folic acid may increase the risk of cancer.
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It has been well known that adequate folate intake is important in the protection of neural
tube defects in offspring; but the adequate or over-dose effects of folate on autism
spectrum disorder was uncertain until recently. A report of the Boston Birth Cohort
collecting data from mother-offspring pairs over a time period of fifteen years shows that
maternal multivitamin supplementation is associated with lower risk of autism in
offspring. ™

The safety of folic acid must come into question when we are starting to see research
comparing folic with other folate analogues like folinic and L-5MTHF XXV The reason
that folic acid hasn’t been challenged so far is that its been the only folate used in clinical
trials, however there is enough research to suggest that high doses of folic acid (over
300mcg ) have the potential to cause harm *'"*"""* and when we consider mandatory
fortification of foods then we should be considering this in our calculations. Just because
its always been used, it doesn’t mean that’'s what we should be using going forward
when other, more active forms are available to us.

It's true that some people may react adversely to methylfolate, just like any nutrient,
however these reactions give us the biochemical clues as to what pathway may need
addressing. Some people may not need methyl at all but do much better with folinic. So
again it's back to the practitioner to understand and caution patients of the potential for
side effects. The upside however, for many patients is far beyond all expectation. So yes
we should be accountable and yes we should understand why we are giving a certain
nutrient.

In summary, it is critically important to fully understand the different effects of folic acid,
folinic acid and folate on DNA methylation in the body. The impact of adequate or over-
dose of each of these folate analogues can be completely different with predictable or
unpredictable health consequences. So the more we understand the folate pathway,
review the emerging research the more insight we will obtain.
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