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As health costs linked to obesity and obesityrelated diseases continue to mount, governments in many countries have begun to
consider or implement fat taxes, surcharges on
foods or food items deemed to be contributing
unhealthy calories to our diet. In New York,
Mayor Bloomberg recently announced a tax on
sugar in sodas. Closer to home, the Danes imposed an extra £1.75 per kilo of saturated fat
on products ranging from butter and milk to
pizzas, oils, meats and pre-cooked foods; and
mooted plans for a levy on sugar in confectionery, yoghurts, breakfast cereals, sodas, pickles
and jams. But are such taxes really the answer?

with projected losses of 2,400 jobs – and politicians don’t like job losses as these can lead to
the politicians losing theirs.
Britain, of course, is an island and it is not so
easy for over-taxed Brits to shop abroad, which
is why Cameron is being so coy about a UK fat
tax. And I would concede that a really welldesigned sin tax might actually enhance the
nation’s appalling public health.

But the current sin taxes are not so helpful from
a health perspective because they were not
designed to provide health outcomes. Take the
fat tax. Contrary to popular opinion, saturated
fat is not convincingly linked to
“Use the money
heart disease at all; the real culprit
raised by wellin terms of dietary fats and lipids
designed fat and
appears to be an excess omega 6 to
sugar taxes to
3 fatty acid ratio.

I talked to a senior Danish parliamentarian about these issues at a
food policy seminar held recently
near Copenhagen. He spoke
frankly about the fat tax, concedsubsidise fruit and
Omega 6s occur in plant oils, with
vegetables!”
ing that it had nothing to do with
the highest 6/3 ratios in grapeseed
health but was simply a politically
(947:1),
sunflower
(180:1),
safflower
expedient way of raising revenue. “This fat
(77:1)
and
maize
oil
(46:1).
Soy
oil
is
less awtax”, he told me over a lavish, taxpayer-funded
ful
(8:1),
but
canola
comes
out
best,
with
a 2:1
dinner, “is a sin tax; and like all sin taxes –
ratio;
although
as
with
all
plant
oils
they
do
not
tobacco, alcohol – it is all about finding paths
contain
the
best
omega
3s.
These
are
found
of least resistance. We can’t tax windows any
only in oily fish, and in fish oil supplements.
more, as you did in 18th century England, but
there are plenty of do-gooders and health nuts
If we wish to
today who like the idea of making sinners pay
improve
the
for their sins. And we need your money!”
national health
Leaving aside larger questions such as whether
we need today’s intrusive and over-weight
governments with their self-serving and
corrupt political classes and their pork barrel
spending schemes, evidence is emerging that
fat taxes simply don’t work.
The Danish government is already considering
abandoning its fat tax and its planned sugar
tax, because consumers voted with their feet.
Thousands of them crossed the border to shop
in Germany and Sweden, where there is no fat
tax. Danish food businesses were threatened,

via
HMRC’s
good offices, we
should impose
levies on plant
oils in step with
their omega 6 content; and a sugar tax, which
would be good for the nation’s teeth, and help
to cut out empty calories.
If the money raised by such taxes was then
used to subsidise fruits and vegetables, as
opposed – say – to throwing it into the bottomless pit of the Eurozone, it really would
improve our national health.
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Stem cell enhancement supplements—limited evidence
Fucoidans have very
low bioavailability

Most people have heard of stem cells, and
know that they are involved in tissue repair.
For example, stem cell therapy is being explored as a potential way to regrow heart muscle after a heart attack, or nerve cells after spinal injury. One of the latest developments in
commercial nutrition is the arrival of supplements claiming to enhance stem cell function,
and thus increase the body’s ability to heal and
renew itself. There is only a very slim evidence
base, but the paucity of information has not
stopped US company Stemtech International
from achieving $200 million sales since 2005.
According to Stemtech,“Whenever a tissue or
organ is in need of assistance, that area of the
body will signal adult stem cells via chemical
messengers to release from their primary resting place (the bone marrow), circulate through
the bloodstream, and migrate to the tissue or
organ in need to help renew it. This natural
process of regeneration through adult stem
cells may be dampened by poor diet, smoking
and stress. Conversely, it can be supported
through rest, exercise, and now most recently
stem cell nutrition.”

“There is a very slim
evidence base for
supplements claiming to
specifically enhance
stem cell function. It’s
more important to act
further up the chain to
prevent chronic
inflammation by taking
a combination of 1-3, 16 beta glucans, omega 3
fatty acids and
flavonoids.”

All cells, including stem cells, have extensive
nutrient requirements; and so I would agree
with this general introduction. But Stemtech go
on to say: “So now stem cells can be viewed
from a wellness model instead of just a future
promise of therapies to cure disease.” This is
not proven at all; and their follow-up claim,
that their algal, herbal and fungal extracts –
which are not recognised as being essential for
health – are the only ones that actively support
stem cell functions, stretch my credulity
further.
Stemtech’s new product SE2 consists of extracts of marine macro-algae or seaweeds,

standardised to their content of fucoidans; to
which are added extracts from the blue-green
micro-alga Aphanizomenon flos-aquae (AFA),
the herb Polygonum multiflorum and the
fungus Cordyceps sinensis. It sounds like a
heady brew, and so are Stemtech’s emerging
health claims, which range from enhanced
muscle recovery to renewed hair colour to the
alleviation of arthritis.
But what does the science say?
Fucoidans are a class of sulfated, fucose-rich
carbohydrate polymers found in brown macroalgae such as kelps (Kiple & Ornelas 2000, Bertau & Molloy
’03). They are generally sourced from edible
seaweeds, and have an excellent safety profile
(Li et al ’10, Chung et al ’10). The molecules bear a
resemblance to heparin and have anti-clotting
effects in vitro, but as with heparin they do not
have much effect on clotting times when taken
orally (Li et al ’05, Irhimhe et al ’09, Kim et al ‘09). This is
probably because only a very small proportion
of orally ingested fucoidans is absorbed (Irhimhe et
al ’05, Tokita et al ’10); exactly as with heparin, which
is why it must be given by injection.
There are many different fucoidans and they
have a range of properties, but common to
many of them are anti-inflammatory effects
and anti-adhesion effects via selectin block
(Cumashi et al ’07); meaning that they inhibit the ability of mammalian and bacterial cells (and some
viruses (Schaeffer & Krylov 2000)) to adhere to other
tissues and cells. As cell to cell contact and
adhesion is very important in health and
disease, this is a very interesting mode of
action which few other compounds can replicate; one exception is the carotenoids, which
act on a different class of cell wall proteins.
The fucoidans’ anti-inflammatory effects are
mediated in several ways. Selectin blockade is
one (this inhibits the infiltration of proinflammatory immune cells), but the fucoidans
also inhibit a number of pro-inflammatory and
tissue-damaging enzymes (ie Senni et al ’06, Thring et al
‘09); and last, but by no means least, they block
the complement cascade (Tissot & Danile ’03). As this
last effect degrades the infection-fighting
ability of the innate immune system, the
fucoidans could potentially exert a significant
immuno-suppressant effect.
The problem with this anti-inflammatory story,
however, is that most of the data is derived
from in vitro models or after ip or iv injection,
and the very low bioavailability of oral
fucoidans must greatly reduce their anti-
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inflammatory and immuno-suppressive
properties when taken as a supplement. And as
their anti-inflammatory mechanisms overlap
with those of the flavonoids, compounds with
far better documentation, I don’t see that the
fucoidans present any advantages here.

expensive supplements and have already
depleted your bone marrow stem cell reserve ...

And so to stem cells …

In any case, it seems to me that it would be
better to act further up the chain, by preventing
tissue damage in the first place. This is easier
than it sounds. The most important form of
tissue damage is chronic inflammation, and this
can be prevented and largely inhibited by
taking a combination of 1-3, 1-6 beta glucans,
omega 3 fatty acids, and flavonoids.

Stem cells normally reside in the bone marrow,
where some of their cell surface receptors
(CXCR4 receptors) bind to docking sites in the
marrow called SDF1. Fucoidan mobilises stem
cells when given intravenously in rats and
baboons by binding to the CXCR4 receptor,
dislodging stem cells from their SDF1 docking
sites so that they drift into the circulation.
There is just one small clinical trial so far, in
which oral fucoidans showed similar activity in
human volunteers (Irhimhe et al ‘07). Interesting, but
not proven to be healthful in any way; because
even though fucoidans might push out a few
stem cells from the bone marrow into the circulation, these cells will not necessarily go to the
tissue where you want them, or do anything
useful if they get there, IF that tissue is not
already distressed, and sending out calls for
stem cells. If it is distressed, and calling for
stem cells, then those cells will already be en
route or actually on site.
Unless, of course, you have been eating

At this time there is no good scientific support
for taking fucoidans if your tissues are not
damaged, and if they are, there is little
evidence that fucoidans do any good.

“If you want to enjoy
enhanced innate
immunity, 1-3, 1-6 beta
glucans may be less
exotic but they are better
researched and far
better candidates than
fucoidans and microalgae.”

As for those other “mystery” ingredients, here
too I have my doubts. AFA, like the other
micro-algal standards Chlorella and Spirulina,
has some positive effects on immune functions,
as do Polygonum multiflorum and Cordyceps
sinensis; but these effects amount to little more
than a mild enhancement of innate immune
function, probably via their polysaccharide
components.
If you wish to enjoy enhanced innate
immunity, a worthwhile strategy that reduces
the risk of infection, allergy and probably
cancer, the yeast-derived 1-3, 1-6 beta glucans
may be less exotic but they are better
researched, and far better candidates.

Fucoidans can prevent dental plaque and tartar
ImmunoShield
contains
patented Biothera
Wellmune 1-3,1-6
beta glucans

The one area where I am convinced of the
benefits of fucoidans is in the prevention of
dental plaque and tartar.
For some time now a small Norwegian
company has been selling a very interesting
(though unfortunately named) product called
“PlaqueOff”, which does pretty much what it
says on the tin.
PlaqueOff is a barely processed extract from
the edible seaweed Pulchra deliciosa (Sekita et al
‘01). This seaweed (its name translates as
Beautiful Delicious, which it is) contains a
particular
fucoidan
c a l l e d
funoran.

When eaten, small amounts of funoran are
absorbed and circulated in the inter-gingival
fluids, secretions which are produced in the
dental sockets and bathe the roots of the teeth.
This prevents bacteria from adhering to the
teeth (Saeki ’94, Saeki et al ‘96a, Saeki et al ‘96b), stopping
them from building up plaque and tartar (Sato et al
’98); and adds immeasurably to any oral health
programme.
It also works in dogs and cats! (http 1 – 3).
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Fructose? Godnose … a story of sugars
Shortly after the end of the 1st World War the
very great Hungarian biochemist Albert
Szent-Györgyi was working with a new 6carbon sugar he had crystallised out from
citrus fruits, cabbage and adrenal glands, and
which cured scurvy. Sugars are traditionally
given the suffix ‘-ose’, and as the exact
chemical structure was not yet known he suggested it be called Ignose. This was sternly
rejected by the editor of the Biochemical
Journal, a rather humourless chap called Sir
Arthur Harden. Szent-Györgyi then suggested
Godnose, which Harden thought even more
scurrilous – but today we know it as ascorbic
(anti-scorbutic) acid, and it has become
entirely respectable.
Fructose appears to be following a similar
trajectory. Initially thought of as a healthy
sugar derived from fruits, it has become a
hate object on the internet; Google high
fructose corn syrup (HFCS) and you will find
it is claimed to cause everything from obesity
to liver disease, heart disease and gout. I have
always found it odd that HFCS should be so
damned when it is biochemically almost identical to table sugar, but these internet hate
campaigns are not really about biochemistry,
or science. They are about a Luddite hatred of
modern foods and the food processing industry, and are often pushed by internet hucksters
shilling for alternative natural sweeteners.

So where does the science lead? Well, four
new scientific reviews from a well-regarded
group at the Clinical Nutrition and Risk Factor Modification Centre in Toronto suggest
that fructose may not be as bad as some previous research has suggested, and may even
provide meaningful health benefits (Cozma et al
’12, Ha et al ’12, Sievenpiper et al ’12, Wang et al ’12).
One of these (Cozma) analysed 18 studies which
measured the effect of fructose consumption
on blood sugar levels in Type 1 and 2 diabetics, and found that when fructose was used as
a sweetener rather than sucrose, it improved
blood sugar control. It did this about as effectively as an oral anti-diabetic drug, but without any adverse effects on body weight, blood
pressure, uric acid (gout) or cholesterol. This
is not really surprising, as fructose does not
add to blood glucose in the way that table
sugar, which is 50% glucose, does. And as
fructose is almost one-and-a-half times as
sweet as sugar, smaller amounts can be used
than would be needed for sucrose.
What this research indicates is that the
problems which some have attempted to link
to fructose are really to do with overconsumption of sugars (and carbohydrates),
and insufficient levels of physical activity. It
is easy to see why internuts have pointed the
finger at fructose rather than at their over-
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