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Learn the WHOLE TRUTH about vitamin E
The little-known healing potential of
tocotrienols is finally revealed

t was just five months ago
'—I (Nutrition & Healing, August
013) that vou read that the
growth of pancreatic cancer cells—
remember, pancreatic cancer has a
5% five-year survival rate—can be
significantly slowed by two of the
four forms of the tocotrienol fam-
ily of the E vitamins, specifically the
delta- and gamma-tocotrienol vari-
eties. This month, we’ll review other
uses and potential uses for tocotri-
enols. But a little background first.

Tocotrienols are the “second fam-
ily” of E vitamins. (The “first family”
are the more familiar “tocopherols™.)
Both exist in alpha, beta, delta, and
gamma forms. The tocopherol form
of vitamin E has been studied (and
frequently mis-studied) since 1922,
when it was first isolated from green
leafy vegetables by two Berkeley re-
searchers. It was called “fertility fac-
tor” at that time because a deficiency
of it led to infertility (in animal stud-
ies) and spontaneous abortion. When
tocopherols are deficient in the diet,
difficulty with voluntary movement,
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(technically, ataxia), can develop.
Another form of deficiency seen with
low vitamin E is a muscle degenera-
tion that resembles Duchenne mus-
cular dystrophy.!

Tocotrienol research is much
more recent. Tocotrienols are
more reactive (for the technically
inclined, they have more “double
bonds™) than tocopherols. “Delta”
and “gamma” forms in each of the
two vitamin E families are smaller
than the “alpha” and “beta” forms,
which also allows them to be meta-
bolically more active.

The various forms of vitamin
E are found in a wide variety of
foods, particularly oils, including
wheat bran, oat, coconut, grape
seed, and in meats, eggs, and avo-
cados, as well as foods we don’t
normally associate with vitamin
E, including carrots, cauliflower,
blueberries, almonds, and grapes.?

In Nature, no one member of ei-
ther vitamin E family is found all by
itself, without another of the family
members (for the technically inclined,
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“isoforms” of its family). Most
often, all four of the tocopherols or
all four of the tocotrienols are found
together in varying concentrations,
although in a few instances—delta
combined with gamma tocotrienols
are currently the best known—there
are fewer than four in a particular
group. But never just one!

This is why when alpha-tocoph-
erol (misidentified as “vitamin ) N
which actually includes all eight
forms listed above) when used alone
in research has led to several nega-
tive, and well-publicized, reports.?
Some researchers have even used
a synthetic, non-bioidentical and
un-Natural form of “vitamin E,”
dl-alpha-tocopherol, (still sold in dis-
count warehouse stores) and when
they got the very predictable poor re-
sults they proclaimed that “vitamin
E is bad for you.” Finally, after much
“vitamin E is bad for you” fuss, re-
searchers have figured out that those
bad effects they had observed didn’t
occur if the “vitamin E” is used as
Nature provides it, as a group of two
or more vitamin E family members.
(Duh!) But let’s get back to the posi-

. tive effects of tocotrienols.

Curb cancer with tocotrienols?

In part, the anti-cancer properties
of most forms of vitamin E are due

(continued on next page)
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A graduate of Harvard University and the Univer-
sity of Michigan Medical School (1969), Dr. Jonathan
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Nutrition & Healing cannot improve on these
famous words: )

“We hold these truths to be self-evident, that all
men are created equal, that they are endowed by
their creator with certain unalienable rights, that
among these are life, liberty, and the pursuit of
happiness.”

The inalienable right to life must include the right
" to care for one's own life. The inalienable right to fib-
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erty must include the right to choose whatever means
we wish to care for ourselves. In addition to publish-
ing the best of information about natural health care,
Nutrition & Healing urges its readers to remember
their inalienable rights to life, liberty, and freedom of
choice in health care. This information is published to

and to warn of ever-present attempts of both gov-
ermment and private organizations to restrict them.

I help in the effort to exerdise these inalienable rights,

mation only and may not be construed as medical ad-
vice or instruction. No action should be taken based
solely on the contents of this publication; instead,
readers should consuit appropriate health profession-
als on any matter relating to their health and well-
being. The information and opinions provided in this
publication are believed to be accurate and sound,
basedonthebstjudgmentavaiiabletoﬂveauﬂm
but readers who fail to consult with appropriate
health authorities assume the risk of any injuries. The
“ publisher is not responsible for errors or omissions.

All material in this publication is provided for infor- I

Moving? Missed an issue? Please let us know
within 60 days of moving or if you have not re-
ceived an issue. (International subscribers, please
notify us within 90 days.) After this time period,
missed issues can be purchased for US$6.50 each.
Postage costs may apply to international requests.

2 Nutrition & Healing January 2014

The healing potential of tocotrienols

(continued from page 1)

to their well-known antioxidant ca-
pability.* But the anti-cancer poten-
tial of tocotrienols goes well beyond
antioxidation, and beats the antican-
cer properties of tocopherols by a
mile. Tocotrienols have been shown
to have the ability to inhibit many
different cancer cell types, including
colon, skin, lung, liver, breast,® pan-
creatic, and prostate cancers.

The delta and gamma forms of
tocotrienols and tococopherols are
considered to be the most anti-carci-
nogenic.® According to one research
report, alpha tocopherol doesn’t have
any cancer preventive properties at
all.” In fact, the SELECT study (the
one that actually studied alpha to-
copherol, selenium and prostate can-
cer risk, but was misused to “prove”
that omega-3 fatty acids raise pros-
tate cancer risk) reported that alpha
tocopherol actually increased the
risk of prostate cancer.® But gamma
tocopherol has protective benefits in
prostate cancer®!? so if this research
had been done with Nature’s full
pattern of tocopherols, the outcome
would have been very different!

Starve and kill cancer cells

The tocotrienols, as compared to

the tocopherols, may be much more

effective 3t reducing the spread of

many types of cancers by encourag-
ing apoprosis (in English, cell death).
For the technically inclined, the way
tocotrienols accomplish apoptosis is
by activating a protein important to
the pathway responsible for cell death
in cancer cells known as caspase-3.!!

Tocotrienols are also showing
much promise in their ability to re-
duce “neo-angiogenesis,” the forma-
tion of brand-new blood vessels that
provide nourishment to cancer cells
and tumors.”? Tocotrienols inhibit
neo-angiogenesis (for the technically
inclined, by down-regulating recep-
tors for vascular endothelial growth

factor or “VEGF”), causing cancer
cells to die through starvation.!* To-
cotrienols also reduce inflammation
within cancer cells! (For the techni-
cally inclined, the mechanisms have
been found to include reducing in-
flammatory cytokines, such as NF-
KB, COX-2, and STAT3.14)

Tocotrienols are protective for
our_hearts because of théir ability
to lower cholesterol and triglycer-
“ides. 516 Like the recently introduced,
entirely natural supplement berga-
mot (more details in Nutrition ¢
Healing, August 2013), tocotrienols
lower cholesterol by inhibiting HMG
CoA reductase, the final enzyme in
cholesterol production, which is also
the enzyme target for the much more
dangerous patent statin medicines.

Better brain support
with vitamin E

In a study of adults over the age
of 65 involving 168 with Alzheim-
er’s disease, 166 with mild cognitive
impairment, and 187 who were cog-
nitively normal, lower levels of both
tocopherols and tocotrienols were
associated with an increased risk of
cognitive changes. Those with mild
cognitive impairment had plasma vi-
tamin E (both tocopherol and toco-

trienol) levels 15% lower than those

with normal cognitive function.
Those with Alzheimer’s disease had
levels 8% lower.!” The development
of cognitive decline in the individuals
studied may be linked to increased
oxidative damage, as evidenced by
increased plasma level markers as-
sociated with low vitamin E and
oxidative stress. The antioxidant
properties of the tocopherols and to-
cotrienols might be helpful in reduc-
ing oxidative damage in the brain.

The association between tocotri-
enols and cognitive impairment was
also demonstrated in a Finnish study

(continued on page 5)

www.wrightnewsletter.com




The healing potential of tocotrienols
(continued from page 2)

in which 140 adults who were cog-
nitively normal were followed for 8
years to detect the development of
any cognitive changes. Researchers
confirmed that those with the high-
est levels of beta and gamma tocot-
rienols and total tocotrienols had a
lower risk of cognitive impairment.'®
Other studies suggest that the toco-
trienols may have potential in the
treatment of cognitive impairment.?

The potential neuroprotective
benefits of alpha-tocotrienol on cere-
_brovascular circulation after ischemic
(lack of blood flow) stroke were re-
cently demonstrated in an animal
study. Over the course of a 10-week
study, animals were treated with ei-
ther 200 mg of alpha-tocotrienol
given twice daily or a placebo. At
the end of the trial, analysis showed
that there was reduced brain injury
following stroke and increased cere-
brovascular circulation, suggesting it
could have benefit in the prevention of
transient ischemic attack (“TIA,” lack
of blood flow for a short time) and
stroke incidence in patients at risk.20

Could help reverse
diabetes and obesity

One research report using delta-
tocotrienol from annatto beans in
animals found that metabolic syn-
drome and obesity were improved
after eight weeks of supplementa-
tion. Abdominal adipose tissue and
waist circumference were reduced.
The researchers also reported that
there was improvement in glucose
levels, symptoms of insulin resis-
tance, and blood pressure along with
reduction in ventricular stiffness.2!, 22

Diabetic neuropathy and pain
was induced in experimental animals
that were then treated with 25 ,350or
100 mg/kg of tocotrienols over a 4
week period. At the end of the study,
researchers reported a reversal of di-
abetic neuropathy when tocotrienol
was combined with insulin. They

www.wrightnewsletter.com

also reported a reduction in oxida-
tive stress and less release of inflam-
matory cytokines.?

Tame tummy troubles
with vitamins

As noted earlier, tocotrienols have
shown anti-inflammatory properties,
and tocopherols do also. Switch-
ing just for a moment to the alpha
tocopherol form of vitamin E leads
us to a potentially useful reseach
study which found it to be signifi-
cantly helpful in reducing ulcerative
colitis inflammation in experimen-
tal animals (For the technically in-
clined, alpha-tocopherol reduced
levels of tumor necrosis factor alpha
and other inflammatory cytokines.)
The researchers suggested vitamin
E might be a potent therapy in the
treatment of human ulcerative coli-
tis.* But back to tocotrienols: Re-
search is identifying the enzymes
that the tocotrienols inhibit and the
cell signaling pathways that are tar-
geted to reduce inflammation.2%In
an animal study involving rats made
deficient in vitamin E, the addition
of either tocopherols or tocotrienols
protected the gastrointestinal tract
from oxidative damage and stress.
Not only that, the tocotrienols also
blocked changes in stomach acidity
and gastrin (a hormone which stimu-
lates stomach acid production).?”

Better bones with tocotrienols

While the importance of tocoph-
erols in bone mineralization and os-

Foods that contain forms
of vitamin E

= wheat bran * avocados

* pat oil e carrots

* coconut oil = cauliflower
° grapeseed oil  * biueberries
* meats * almonds

® eggs * grapes

teoporosis protection has long been
established, only a few studies have
examined the effects of tocotrienols in
this process. One animal study com-
pared the effects of alpha tocopherol
and gamma and delta tocotrienols on
specific bone parameters. One con-
trol group of male rats wasn’t given
any tocopherols or tocotrienols at all.
The other three groups were given the
same amounts of alpha tocopherol
or delta or gamma tocotrienol. After
four months, their bone structure was
evaluated. The researchers reported
that all the animals receiving either
tocotrienol did better than the any of
animals on alpha tocopherol. Gamma
tocotrienol helped the most.2®

Reduce age spots naturally

In a very small study of facial age
spots in 13 women, some were asked
to use a delta and gamma tocotrienol
containing skin cream, and some
used the same cream but without any
tocotrienols. After one month, the
age spots in those women receiving
tocotrienol-containing skin cream
showed “observable skin lighten-
ing.” The women using the same
skin cream without tocotrienols had
no change in their age spots.?’

Facial age spots are in part
caused by a local excess in produc-
tion of melanin, the natural bio-
chemical that (among other things)
gives pigment to our skins. Studies
have reported that gamma and delta
tocotrienols decrease the activity of
the enzymes responsible for melanin
synthesis without showing any signs
of toxicity over time, 3031

Rapid recovery
from radiation exposure;
anti-bacterial action

Delta and gamma tocotrienols
have been studied for their ability
to protect the body from radiation

(continued on page 6)
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(continued from page 5)

damage.>*} Gamma tocotrienol was
found to offer the most potent protec-
tion. One of the effects of radiation
exposure is failure of the body to pro-
duce many types of blood cells (“pan-
cytopenia”). There was a more rapid
recovery of the levels of many blood
cells, including white cells, platelets,
monocytes and reticulocytes in mice
given gamma tocotrienol than mice
not given it. The researchers con-
cluded that gamma tocotr of-
fers great promise in as a rotector
from radiation for humans.® Other
researchers reported that delta and
gamma tocotrienols restored blood
cell levels to normal in animals re-
ceiving them while the animals who
received none had no recovery.353

Tocotrienols have shown some an-
tibacterial activity against chlamydia,
most likely because of its cholesterol
reducing effect covered earlier. Chla-
mydia is dependent on cholesterol to
reproduce in the cells it infects and
evidence suggests that tocotrienols

may inhibit chlamydia growth by in-
terfering with this process.3”

Should tocotrienols
be supplemented?

Should we supplement with toco-
trienols to support health? While we
should always turn to food sources
to obtain nutrients first, tocotrienols
are not found in very many foods.
The best known source is palm oil,
which also contains naturally oc-
curring saturated fats. Other food
sources include rice bran and oats.
Supplements appear to be necessary
if we’re not using these food sources,
or if we have any of health problems
that tocotrienols may help.

How to determine dosages

Studies are underway to de-
termine the effective dosing of to-
cotrienols for a variety of health
conditions. One of these is a phase
1 dosing study of surgically treat-
able pancreatic cancer using delta-

tocotrienol. Evidence to date shows
effectiveness in treatment ranging
from a low of 200 mg a day to as
high as 3,200 mg a day, without ad-
verse effects.*® To lower cholesterol
and triglycerides, one clinical study
found that 100 mg a day was the
best dose to achieve results.? An-
other study of cholesterol-lowering
doses conducted in an animal model
showed the likely safe ranges of
dosing of tocotrienols (in humans)
from 200 to 1000 mg a day.*

Absorption of the alpha, gamma
and delta tocotrienols appears to be
best when taken with food.*' How-
ever, leading tocotrienol researcher
Barrie Tan Ph.D. tells us to avoid
taking tocotrienols at the same
time as alpha tocopherol, or they
won’t be absorbed as well. If you
want to get the full advantages of
all the forms of vitamin E supple-
mentation, take tocopherols and to-
cotrienols separately, at least a few

hours apart. Jvw
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