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: I'm looking at your Total E product, and it
doesn't give the IU values for anything but the alpha-tocopherol.
Can you please tell me how many IU there are of all the other
vitamin E molecules?

: One reason AOR doesn’t put this information on
the Total E label is that we're not allowed to, legally, in most
countries. But even if we were allowed to provide this
information, we would still choose to give the amounts of the
various E-complex vitamins in milligrams, not IU, because
measuring vitamin E molecules IUs is actually very misleading.
Your question is therefore important, because it strikes at the
heart of the biological activity of vitamin E.

Let’s start at the beginning. As you probably know, the IU is not a
measure of weight; it's supposed to be a measure of “the”
biological activity of “vitamin E.” The trouble is — as you're
probably also aware, if you're looking for an advanced
E-complex supplement like Total E — that “vitamin E” has
more than one biological activity — a fact which is closely

molecule. As a result, using one “yardstick” to measure
several different kinds of biological activity is bound to be
misleading.

You'll understand this point better if you look at the similar
situation  with Different
different things, so it isn't reasonable to measure their

the B-complex. B vitamins do
biological activity in the same way. If we were to measure the
activity of one B-vitamin (say, thiamine) using a system of units
which was designed to assess the biological activity of another
(such as vitamin Bi2), we'd get a pretty warped picture of the
balance of the two vitamins present in a B-complex pill: after all,
no amount of Bizis “equivalent” in biclogical activity to a given
amount of thiamin, because Bi: has none of thiamin’s vitamin
activity. One measure of activity cannot take into account the very
different functions of the two molecules.

It's a similar story with the various vitamin E molecules. Unlike with

There’s more than one
vitamin € molecule, so
related to the fact that there's more than one vitamin E ”Vifamin E” has more than

one biological activity.

the B vitamins, all E-complex vitamins do share some functions in
common; it's because of these shared properties that the
different vitamin E molecules are called “E vitamers” rather than
being individually labeled as “Vitamin Ei,” “Vitamin E2,” etc. But
on the other hand, there are other properties which are held by
only some of the E vitamers, or which are unique to one, specific
E molecule. The problem with the IU, then, is that it measures only
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one of these functions — namely, what's called “classical” vitamin

E activity.

“Classical” vitamin E activity was defined back when alpha-toco-
pherol was first discovered. Scientists had discovered that
pregnant rats fed a fat-free diet would resorb their fetuses, and
that the factor present in regular diets that allowed the
pregnancies fo go to term was highly concentrated in wheat germ
oil. Through careful investigation, scientists were able to identify
alpha-tocopherol as the mystery molecule.

But scientists then jumped to the conclusion that the prevention of
fetal resorption was “the” biological function of vitamin E. In fact,
the very word “tocopherol” was coined by combining the Greek
words tokos (“offspring”) and pheros (“to bear”): vitamin E, in
these early days of research, was considered to be simply the
vitamin “to bear offspring.” As a result, the |U value — which was
supposed to be a measure of “the” biological activity of vitamin
E — was defined in terms of the “rat fetal resorption assay:” the
number of milligrams of a particular vitamin E molecule which
are required to allow a rat pregnancy to go to term.'

This makes the IU a very important measure of vitamin E activity
... for rat breeders. The problem, of course, is that people taking
vitamin E supplements are not taking them to avoid fetal
resorption — any more than we're taking vitamin C to avoid
scurvy, or niacin to avoid pellagra. For the purposes for which
health-conscious people want E-complex vitamins, the IU thus
gives a very misleading picture of biological activity. The rat
fetal resorption assay takes no account of the different actions of
the wvarious vitamin E molecules. IU values thus ignore the
tocotrienols’ superior
antioxidant activity in
biological membranes? ...
and gamma-tocopherol’s
status as a natural COX-2
inhibitor’... and the fact
that breast cancer cells in
a test tube can be
“ordered” to commit cellular “suicide” by tocotrienols and by
delta-tocopherol, but not by other tocopherols.”

The IU also ignores the different ways that the wvarious
E-complex molecules are stored in the body. Alpha-tocopherol
is specifically concentrated in sites in the body where it is most
required (such as the liver and prostate) by special transport
proteins;* on the other hand, tocotrienols are specifically
concentrated in the skin.” In the case of gamma-tocopherol® and
gamma tocotrienol,” an even greater difference is seen. One of
the chief functions of these vitamin E molecules (namely,
regulating extracellular fluid) is achieved precisely by urinating
out the correct amount of their key metabolite (LLU-alpha)!

The effects of interactions among the E vitamers on their




biological activities are also misrepresented by the IU.
Measuring alpha-tocopherol’s activity in IU ignores the fact that
the ability of alpha-tocopherol to protect the body against
nitrogen-based free radicals (such as those found in smog) can
only manifest itself when gamma-tocopherol is also present: this
activity is lost when alpha-tocopherol is present alone, no matter
how high the “IU” amount.® Similarly, the biological activity of
gamma-tocotrienol in reducing cholesterol synthesis is reduced
when too much alpha-tocopherol is present.’

A great example of a synergistic interaction which affects the
biological activities of E-complex vitamins was provided in a
recent study'® which whose plasma
gamma-tocopherol levels were in the top 20% were an

found that men

astounding five times less likely to develop prostate cancer than
men whose levels were in the lowest 20%. And while there was
no significant independent connection found between levels of
alpha-tocopherol and risk of prostate cancer, men who had
high levels of gamma-tocopherol were at even lower risk if
they also had high alpha-tocopherol levels. In other words, this
study activity of
alpha-tocopherol against prostate cancer can only manifest when

suggests that a protective biological

it's part of a team with gamma-tocopherol. These functional
interactions are not measured by the IU as a measure of
“biological activity.”

And so on. AOR feels that the IU system is so misleading that it
would be better if it were simply abandoned. For just this reason,
we had originally intended the Total E label to give the amounts
of all of the vitamin E molecules in milligrams only. In the end,
however, we decided to give the IU value for alpha-tocopheral,
because people are so used to seeing alpha-tocopherol
measured this way that making the break would only
create confusion. One day, however, when there is greater
awareness of the other unique properties,
milligrams may become recognized as the only unbiased way of

E-vitamins’
measuring E-complex vitamins.

Nonetheless, IU values to E-complex
molecules other than alpha-tocopherol, using the rat fetal

you can assign

resorption assay. While we aren't allowed to put this
information on supplement bottles, IU numbers have been
assessed for the various E vitamers. Thus, if you're 51‘I|| interest-
ed, it takes 0.66!
mg of d-alpha-
tocopherol, or 1.3
mg of beta-toco-
pherol, or 6.7 mg
of gamma-toco-
pherol, or 20 mg
of  delta-toco-
pherol,'" or 2.2
mg of alpha-
tocotrienol,'?  to 1
get one IU of
"classical" vitamin
E activity. To our
knowledge, no
one has deter-
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mined the relative IU value for the other tocotrienols.
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With all of this as background, we think you'll now understand
why we would not choose to list the values for the E vitamers in
IU, even if we were allowed to do so. Simply put, IU values are
not especially important information, and in some respects are
actually misleading. But the reasons why the IU is a bad
measure of biological activity make the question a very
important one. Thanks for asking!
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