The Vitamin K Ban

In Canada, the free sale
of vitamin K supplements

is against the law.

Women are being
hospitalized, institution-
alized, and sent to an early
grave by lack of access to
an essential nutrient.

From rom hip fracture, and
perhaps from a hitherto-
invisible connection to a

silent killer.

Demand access to
vitamin K. Demand
control over your own
body. Tell HPB that
vitamin K is not a drug.

It’s no secret that osteoporosis in
postmenopausal women has an enormous
cost, with quality of life, and life itself, at
stake as well as dollars. In the United States,
about one person in ten has
osteoporosis. Most of these cases atre
women. Over 210 thousand hip fractures
related to falls happen in older American
adults each year — and it’s women, again,
who endure over three quarters of these
fractures.

Hip fractures account for a third of the
hospital beds occupied in American
hospitals. By the age of ninety, fully one
third of adults will suffer from a broken hip
— and among older adults, fully one half
of hip fracture victims will never return
to their normal lives. The loss in quality of
life from a debilitating fall is so severe that
a British Medical Journal study found that
eighty percent of women would rather
die than suffer the loss of quality of life
that follows institutionalization after a hip
fracture'.

And make no mistake: loss of life itself is a
very real possibility. In 1996, the Centers
for Disease Control reported that the
number of fall-related deaths in older
women had been steadily zncreasing since
1987. Depending on which study one relies
upon, a hip fracture in an older person can
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increase risk of death in the next year
by anywhere from 12 to 37%. Things may
be worse in Canada: an investigation
comparing women with hip fractures in
Manitoba to similar subjects in New
England found that, thanks in large part to
longer waiting times for surgery
(influenced, no doubt, by government
cutbacks in the Medicare system), when
Canadian women broke a hip, they were
35% more likely to die as a result than
their American counterparts®. The annual
cost to the American Medicare system from
hip fractures was $2.9 billion US as of
1991; the total cost to all parties — from
government health care expenses, to private
insurance to claims, to the costs incurred by
individual victims and their families —
exceeds $10 billion US.

Now, those are scary statistics. But they get
scarier when you realize that osteoporosis
is associated with death from a lot more
causes than hip fracture.

In an overlooked, underemphasized report
published in The Lance?, the research group
following the Study of Osteoporotic
Fractures decided to look at deaths in
women with osteoporosis that did oz
involve causes obviously related to the
disease, like broken hips or other trauma.




What they found was more than a little
surprising. Comparing women with the
lowest bone mineral density (BMD) in
their wrists, to those with the highest
density, the scientists found that the
thinner-boned women had only a few more
deaths related to fractures (3 vs. 1, out of
groups of 1920 women each) — but that the
women with the thinnest bones were
70% more likely to die from
causes that had nothing to do with falling
or fracture.

Most remarkably, and specifically, low
bone density was powerfully associated
with death from ssoke. When the
researchers compared the risk of stroke

death in women whose bone mineral
densities were at the low end of average, to
that in women whose BMDs were at the
high end of average (ie. one “standard
deviation” above or below the mathematical
mean), the researchers found that the
thinner-boned woman is about three
times more likely to die of a stroke.

That’s an astounding difference. To put the
increased risk into perspective, consider the
increased risk of stroke associated with
high systolic blood pressure (SBP),
which is the pressure the blood is put under
from the combination of the the force of
the heart’s contraction, and the resistance
generated by the arteries. SPB (which is
what’s indicated by the first, higher number
on a blood pressure reading, like the “140”
in 140/80), is usually thought to be the
greatest single risk factor for stroke in a
given age group, aside from the presence of
cardiovascular disease itself.

Comparing women whose SBPs are one
standard deviation above the mean to
women one standard deviation below it (the
highest and lowest values at which a woman
is still statistically within the “average”
range), it’s been found that the woman with
the higher average-range systolic blood
pressure is 1.7 times more at risk for stroke
death than the woman with the lower SBP*.
But the study of Osteoporotic fractures
found that low-average vs. high-average
BMD tripled risk of stroke death. In other
words, the risk of stroke death associated
with having low-normal vs. high-normal
BMD appears to be neatly twice as great
as the risk from being equally far from
the statistical average in systolic blood
pressure!

What could account for this connection?
The authors of the paper theorized that the
reason for the unexpected observation
might be indirect. After all, women with
osteoporosis often haven’t taken proper
care of themselves in other ways — like
eating a good diet and getting plenty of
exercise, the pillars of  preventative
medicine. So maybe, the researchers
speculated, having a low BMD might not
actually be a cause of the increase in death,
but a sort of “marker” for general health
status. Women with lower general health,
on this theory, are more likely both to have
osteoporosis, and  to die from any
particular cause you care to mention —

including stroke.

When the researchers tried to factor in
other measures of overall health, they
found that some — but not all — of the
connections disappeared. But the increase
in stroke risk could not be eliminated by
accounting for overall health. And in
fact, the numbers actually get scarier
when you adjust for obvious stroke risk
factors. Taking into account known
predictors of stroke like age, smoking,
synthetic hormone-replacement therapy,
diabetes, or even previous strokes, actually
increased the predictive power of low BMD
by an additional 9%!

In a later report’, the same osteoporosis/
stroke death association was again found
when the investigators measured the
women’s bone density at another site in
their bodies: as measured in either the heel
or the wrist bone, women with the
lowest bone density were 1.83 times as
likely to suffer a stroke as those with the
highest bone density. Lamely, the authors
concluded that “Most likely, low bone
density does not cause stroke; some other
process probably results in both osteopenia
and cerebrovascular disease.” But they were
again unable to make the association “go
away” after adjusting for numerous other
risk factors and measures of general health.

And, in fact, this same group also found*
that high blood pressure, the classic risk
factor for stroke, is idtse)f linked to
greater bone loss in women! The Study’s
scientific team later looked at the same
women’s blood pressures, comparing their
BP with their rate of bone loss. They found
that, after adjusting for other risk factors,
hypertension was correlated with bone loss:
the faster a woman was losing bone mass,
the higher her blood pressure. Women with
the lowest blood pressures were losing
about 0.34% of their bone mass per year,
while women with the highest blood
pressures were losing 0.59%. In other
words, the faster the rate at which a woman
was losing bone, the higher her blood
pressure was found to be.

The latest report from the Study of
Osteoporotic  Fractures’ once again
confirms that women with low bone
mineral density are at greater risk of death
from many more causes than broken hips.
Spinal fractures are the cause of the
extreme loss of posture and humped backs
in many older women. Women who had
just one spinal fracture increased their odds
of death from all causes by 23%, as
compared with women without fractures.
And women who had the most spinal
fractures were mote than twice as likely
to die over the course of the study than
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were women with intact spines. Most fright-
eningly, spinal fractures often happen in
women without triggering any detectable
symptoms: about a quarter of women with
spinal fractures didn’t even know they had
them, until the sophisticated radiographic
technology used in this study revealed them.

What’s going on? What’s the connection
between fragile bones and death from
stroke?

The “missing link” which ties thin bones to
stroke deaths could very well be the only
vitamin to be banned from free and open
sale in Canada. Vitamin K is found
naturally in plants as phylloquinone (Ki),
and a closely related molecule with lower
biological activity is synthesized by friendly
bacteria in the form of menaquinone (Kz).

This essential nutrient is still thought by
many to be a simple factor in blood clotting;
In fact, when the Canadian government last
issued its nutritional reccomendations in
1990% blood clotting was the on/y function
known for this nutrient. How ironic, then,
that it’s vitamin K’ essential role in
maintaining normal blood clotting that led
Canada’s Health “Protection” Branch (HPB)
to ban this nutrient from sale in vitamin and
mineral  products in Canada. The
unreasoning fear is that it might alter the
activity of some blood thinning drugs
(coumadin/watfarin), which work by
interfering with vitamin K’s action.

The fact that any such problems can be
adjusted for with proper dosing — and that
such individualized dosing is usually
requited amyway, because of widely varying
individual responses to such drugs — seems
to be over the heads of Canada’s health
Gestapo. So is the fact that their policy
actually puts a woman at greater risk of
problems with her medication.

The danger stems from the fact that,
predictably enough, the ban has led many
supplement companies to include vitamin K
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in their osteo formulas (in order to ensure
that they actually protect women from
osteoporosis), but without putting it on the
label (in order to avoid having the product
confiscated by HPB). Thus, as a result of
HPB’s regulations, many women are taking
vitamin K supplements, but neither they —
nor their physicians — know it.

These same regulations have led other
companies to let it be beleved that they have
phylloquinone “hidden,” unlabelled, in their
formulas, when actually there is actually no
vitamin K in the product at all. Women who
use these products think that they are taking
vitamin K supplements — when they aren’t.

As a result, the warfarin dose a woman
needs could be upset by a woman
unknowingly changing brands from an osteo

formula with undeclared vitamin K to one

without it — or vice-versa. The situation is
the ironic, twisted mirror image of the
adulteration of moonshine with rubbing
alcohol when booze was banned under
Prohibition — and is completely predictable.
Canada’s health bureaucracy has either failed
to grasp the implications of their own rules,
or is quietly ignoring women’s suffering and
death in order to preserve its regulatory
regime.

But it’s not vitamin K’s ability to preserve
healthy blood clotting that makes so many
women want to take it. By now, most
health-conscious Canadians are also aware
of vitamin K’s crucial role in
maintaining bone health. In the most

recent study on the subject’, Dr. Sarah

Booth and colleagues used information
collected in the famous Framingham Heart
Study to assess the relationship between
vitamin K intake and hip fracture. They
found that the people in the study who
consumed the least vitamin K were
nearly three times as likely to suffer a hip
fracture than were those consuming the
most.

What’s especially interesting is that the
average person in the Jw vitamin K
group was actually consuming only just
a little bit less than the 65 microgram
Reccomended Daily Allowance (RDA)
for women of average weight: the low-
vitamin-K group averaged 56 mcg/day.
And, indeed, a previous study" on over
72 000 women nurses found that the nurses
had to consume more than a “threshold”
level of 109 mcg of vitamin K per day
before fracture incidence was reduced. The
authors concluded that this “suggests
the need for a higher vitamin K
requirement than the current
reccomended daily allowance”. And just
this summer, a randomized, controlled
trial has confirmed that vitamin K from
supplements slows bone loss and
reduces the incidence of fractures in
subjects with osteoporosis'’.

For the last couple of decades, women have
been bombarded with reminders about the
importance of calcium for protection
against osteoporosis. And cleatly, calcium 7
a critical factor in maintaining your bone
health. But calcium only helps build a
healthy skeleton if it actually gets taken up
into your bones. This is where vitamin K
comes into the picture. Vitamin K has only
one essential function in the body, and this
function explains at once its clot-regu-
lating, bone-building, and possible
stroke-fighting powers. Basically, vitamin
K’s main job is to regulate calcium —
where it goes, and what it does. Vitamin K
works by “activating” (technically, “gamma-
carboxylating’) a family of important



proteins which bind to calcium in the
body, ensuring that it goes where it’s
needed.

One of these proteins, called osteocalcin,
is actually the most abundant protein in
bones, aside from the collagen which
gives bones their flexibility. Osteocalcin
takes calcium out of your blood and
incorporates it into your bone structure,
mineralizing and strengthening it. But
osteocalcin requires “activation” by
vitamin K to do its job. Even so, it’s a bit
stunning to learn that elderly women
whose calcium-binding proteins are
the least “activated” are nearly six Zimes
more likely to suffer a hip fracture in
the next year-and-a-half than women
whose  osteocalcin is  the most
“activated”’?.

Thus, while it’s important to ensure that
you’re consuming adequate calcium, bone
health is also dependent on vitamin K,
which ensures that you’ll be able to #se that
calcium to build and maintain strong
bones.

But if you’re not getting enough vitamin
K, the calcium you get from diet or
supplements may not be getting into your
bones— but it still has to go somewbhere. So
where does it go?

Would you believe: into your arteries?

There are two similar-looking words used
for age-related dysfunction of the arteries.
These two words are often used as if they
were the same, but they are actually distinct
problems. Atherosclerosis refers to the
artery-choking the buildup of fatty plaque
which most people associate with
cardiovascular disease (CVD). By contrast,
arteriosclerosis is the hardening, but not
necessarily the clogging, of the arteries.
While atherosclerosis (fatty plaque) does
tend to also cause arteriosclerosis (artery
hardening), arteriosclerosis can also
happen for other reasons. And the number

one non-plaque reason for arteriosclerosis

is the formation of artery-hardening
calcium deposits.

Think of the scaly mineral deposits that
can develop in a kettle, and you’ll have
some idea of what’s going on in the
arteries of a person with calcified blood
vessels. When calcium isn’t propetly
incorporated in the bones, it can invade the
arteries instead, making them stiff and
inflexible. Fortunately, the body has a
protein whose job description includes
keeping calcium out of the arteries: matrix
Gla Protein, or MGP.

The vital role played by MGP in preserving
the health of your cardiovascular system is
illustrated by mice which have a genetic
defect which keeps them from making
MGP. These mice die from burst blood
vessels caused by extensive calcification of
their arteries after just eight weeks of life™
— the human equivalent of a six-year-old
dying of massive arteriosclerosis. And
crucially, this anti-arteriosclerosis
protein requires vitamin K “activation”
to work, just like osteocalcin and the other
vitamin K-dependent, calcium-regulating
proteins we’ll meet later in this article.
Thus, treating animals with drugs like
warfarin, which block the action of
vitamin K, causes a great increase in
calcification in arteries leading out
of the heart™ and in the rest of the body'.

The conclusion is a no-brainer: low
vitamin K levels will

vessels'*"”

Stroke is now often referred to as “brain
attack” because, just as a heart attack is
essentially the cutting off of the hearss
oxygen supply, so stroke is essentially the
cutting off of oxygen from brain cells. In
both cases, the affected cells are starved for
the breath of life — and when oxygen is
restored, massive free radical damage can
occur (this secondary damage is called
reperfusion injury). The affected cells are
damaged or killed, leading to permanent
loss of function in that part of the brain or
the heart.

“Brain attack” can happen for one of two

reasons. In a hemmoragic, or “bleeding”
stroke, a blood vessel or aneurysm bursts
under the force of blood pressure, leading
to blood cells literally drowning in blood. In
a thrombotic, or “clot” stroke, an
unhealthy blood clot gets lodged in a blood
vessel and cuts off the flow of blood to the
brain, just like a clog in a pipe. Clot strokes

h
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ened arteries. And while a variety of
factors are involved in the connection, it’s
not surprising that studies alo show that
people with osteoporosis are much
more likely to have these calcified blood

arteriosclerosis raises blood pressure,
both by reducing the ability of the kidneys
to regulate blood pressure, and by
preventing blood vessels from ballooning
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out flexibly in response to the flow of
blood. Second, the loss of flexibility
induced by arteriosclerosis makes blood
vessels more vulnerable to bursting
under pressure, like an old balloon filled
up with water.

Arteriosclerosis thus puts

-

regulating blood coagulation. “Thin” blood
increases the risk of a bleeding stroke
through the obvious mechamism of
increasing bleeding time. Because of this,
there’s a real risk that taking blood-

. . thinning drugs like
V“umm K Dresewes Ihe asprin for heart health

blood vessels under more heu"hy b["unce 0' bluod- can backfire — with

stress from higher blood
pressure,
perfect recipe for a burst 'ucmrs.
blood vessel. So it makes

sense that, by ensuring that calcium goes
into a woman’s bones, instead of into her
arteries, vitamin K could help prevent this
kind of stroke.

But vitamin K doesn’t just prevent blood
vessels from becoming szffer: 1t may also
prevent them from becoming weakened —
thus providing yet another way of
protecting arteries from rupturing under
pressure. According to a recent review™, a
pootly-understood, vitamin K-dependent
protein called growth arrest specific
protein (Gas6) “may play a key role in
preventing the degeneration of an
atherosclerotic ~ [blood] vessel —wall.”

As well,vitamin K may help to keep blood
pressure under control by helping
constricted blood vessels to relax. Vitamin
K stimulates the production of nitric
oxide (NO) by blood vessels isolated
under test-tube conditions”. Not to be
confused with #itrous oxide, or “laughing
gas,” nitric oxide is a major player in
helping blood vessels to dialte, allowing
the easy passage of blood. When blood
vessels tighten up, blood pressure rises;

>

when blood vessels relax, blood pressure
falls. If vitamin K increases the production
of NO, it would further explain how this
undervalued nutrient helps to keep blood
pressure at healthy levels, reducing the odds
of bleeding stroke.

Vitamin K may also protect against
bleeding stroke through its role in
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deadly consequences.

crating o CIOMING aNd  blood-tNiNNING A recent stway in the

British Medical Journal® found that, while a
small daily dose of asprin could
significantly reduce the risk of stroke in
persons with /ow blood pressure, when
patients with Aigh blood ptessure were
given asprin daily, their risk of stroke
was #ncreased by 41%.

Overall, in fact, risk of all cardiovascular
events went #p, not down, in the high-BP

-

K A

group. This result is especially alarming
when you remember that it’s people with
high blood pressure who are most at risk
from heart and stroke death to begin with,
and who are thus most likely to be put on
“heart-friendly” anticoagulants. Likewise, a
previous report’ found that physicians
taking low-dose asprin, zaken as a group, did
no better in terms of cardiovascular deaths
than patients on placebo — while
experiencing a 38% higher risk of ulcer. It
seems reasonable to assume that the null
effect on death rates reflects a higher risk of
stroke in physicians with high blood
pressure “cancelling out” a lower risk in
physicians with low BP.

That explains why vitamin K protected

women against bleeding strokes. But what
about ¢/ot strokes?

After all, if vitamin K is required for blood
clotting, wouldn’t it zuerease the odds of a
dangerous clot forming? But while blood
clotting seems like a simple process, it’s
actually remarkably complex, involving the
interaction of thirteen different protein
factors. Prothrombin, a protein which is
needed for blood coagulation, needs to be
“activated” to work, and the blood-
thinning drug coumadin works by
inhibiting the “activation” of prothrombin
by vitamin K. But that isn’t the end of the
story, because vitamin K also “activates”
proteins that are required to prevent
unwanted blood clots (such as protein C
and protein S).

As a result, it’s been shown in test tube
experiments that, when clot-forming
platelets are exposed to many of the
factors which would normally trigger the
formation of a blood clot, vitamin K
actually reduces the tendency of platelets
to clump together”. And, interestingly, it
was found that excessively high levels of
calcium could prevent vitamin K from
keeping platelets from sticking.

In other words, it’s just too simplistic to say
that vitamin K is a “blood clotting”
vitamin. Rather, vitamin K is a
clot-regulating vitamin. Vitamin K does not
Jorce blood to clot; instead, the picture that’s
emerging is that vitamin K preserves the
healthy balance of blood-clotting and
blood-thinning factors, ensuring that
clotting can happen when it’s needed, but
also helping to keep unhealthy blood clots
from forming. By optimally regulating
blood clotting, then, vitamin K may help
prevent a “clot” stroke, just as its
calcium-regulating powers can prevent a
“bleeding” one.

As we’ve already seen, women who have
osteoporosis are more likely to have high
blood pressure’ and to die of stroke™.



From the evidence above, it appears that
low intake of vitamin K is the
factor linking thin bones with stroke
deaths. Tying this all together, a recent
case-control study found that, compared
to healthy controls, stroke patients are
more likely to have both low vitamin K

levels, and bone mineral loss™.

Vitamin K is available from a variety of
foods, but the only rich sources are green,
leafy vegetables™. A diet rich in foods like
Brussels sprouts, mustard greens, and

broccoli will contain a good portion of

phylloquinone. At the same time, simply
cating a lot of these foods is not a solution
to the ban on vitamin K supplements. For
one thing, some vitamin K-rich foods
(such as spinach and chard) are also
high in oxalates, which are acids which
inhibit the absorption of calcium. Thus,
while these foods are very healthy and
should certainly not be avoided altogether,
eating very large amounts of them on a
consistent basis is probably not the best
way to guard your bone health. Kale is an
exception to this rule: it’s very high in
oxalates, and yet its calcium is among the
most bioavailable known®. On the other
hand, there isn’t very much calcium in kale,
so don’t give up your milk for kale salad!

For another thing, your body needs a
little fat to absorb vitamin K. So a large
salad, rich in turnip greens and Romaine
lettuce, may be jam-packed with the
vitamin itself — but if you choose a
“healthy” fat-free dressing, your body
won’t be able to make use of this nutrient.

Instead, choose a “good” fat source as a
dressing, like a vinaigrette made with olive
or flax oil, or a dressing based on avocado.
Olive oil may be particularly good at
helping the body absorb some fat-soluble
nutrients”.

But diets vary, and much as we try, it’s often
hard to eat right — even at the best of times.
It can be especially hard to get enough
vitamin K from our diets. The median
vitamin K intake of a full quarter of the
Framingham Heart Study participants (56
mcg)’ was only a little less than the US
RDA (65 mcg) — and the study cleatly
showed that risk of fracture continued to
go down as the subjects ate more and
more vitamin K, up to four times the RDA
for women, which was the median intake
of the top quarter of the study group.
And studies in postmenopausal women®?
suggest that even the best diets may not
provide enough vitamin K to optimally
support healthy bones and and blood
vessels. The quarter of the population
eating the best North American diets, as
we’ve seen, have a median intake of 254
mcg of vitamin K a day — but these studies
have shown that, in women whose vitamin
K levels are already “normal,” adding extra
vitamin K from supplements, in doses
as high as one thousand micrograms per day,
results in additional “activating” of
osteocalcin*.

One trial® was especially careful, preparing
meals that ensured that the women in the
study were getting 100 mcg of
phylloquinone per day in their diets, and
then adding a 320 mcg daily supplement on
top (for a total intake of neatly six-and-a-half
times the RDA). This trial reported that
when women increased their total
intake of vitamin K to 420 mcg a day,
they had 40% more “activated”
osteocalcin than did the same women
when they were already consuming 150%
of the RDA! Since the median intake of
vitamin K in the 7p quarter of participants
Framingham subjects was “just” 254 mcg, it

seems that taking vitamin K supplements
may literally save the lives of women who
are already eating some of the best diets in
their age group.

Also, some drugs can deplete the body
of vitamin K. Most famously, the blood
thinner coumadin works exactly by
preventing vitamin K from doing its job, so
that women taking blood thinners may
actually become functionally vitamin K
deficient. Other drugs that deplete this vital
nutrient include barbiturates and such
antibiotics as penicillin, tetracycline,
declomycin, and aureomycin. So women
taking these drugs may be at particular risk
for bone loss, stroke, and arteriosclerosis.

But vitamin K supplements remain illegal
in Canada.

Fortunately, the emerging interest in green
foods may yet offer a partial solution to this
situation. While common green food
formulations focus on microalgae such as
spirulina and chlorella, which have low or
undefined amounts of vitamin K, other
green foods — powders or concentrates of
traditional vegetable food sources — can
potentially offer a substantial amount of
this essential nutrient in a convenient and
reliable form. Thus, while the “superfood”
spirulina contains very little phylloquinone,
many green, leafy vegetables are excellent
sources. Better still, by extracting the natu-
ral fat-soluble components of these nutti-
ent-rich plants, a superfood extract may be
created which is not only rich in
carotenoids, phytochemicals, and other
nutrients of value to general health, but in
nutrients of specific value for the mainte-
nance of healthy bone density. Along with
vitamin K, such food concentrates are a
rich source of strontium, a mineral with
proven benefits for bone health™”, and
which is also banned from direct inclusion
in osteo formulas.

Such functional foods are a  potential
interim solution, which could help to
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The Vitamin K ban

References

ensure that women get enough vitamin K
to support their bone health. But the
simple fact is that Canadian women
should have the free choice of which
essential nutrients they put into their
bodies. How many deaths — from bone
fractures, stroke, haemorrhage, and other,
unsuspected illnesses — have HPB’
restrictions already caused? How many more
deaths will have to come before Canadians
stand up and demand an end to the
madness which claims that the vitamin K
found in spinach is a food, but the vitamin
K found in a capsule is a drug?

How long until the bureaucrats
acknowledge that a woman’s body is her
own?

Write to the Ministet.of Health
The/Honorable Allan Rock
Ministet’s Office, Health Canada
Brooke Claxton Bldg., Tunney’s Pasture
AL 0913C
Ottawa, ON
K1A 0K9

Fax: 613-952-1154

minister@www.hc-sc.gc.ca
http:/ /www.he-sc.ge.ca/english / feed-
back. htm#minister

References

1. Salkeld G, Cameron ID, Cumming RG, Easter S, Seymour ],
Kurrle SE, Quine S. Quality of life related to fear of falling and hip
Sfracture in older women: a time trade off study. BMJ. 2000 Feb
5:320(7231):341-6.

2. Roos LI, Walld RK, Romano PS, Roberecki S. Short-term mortal-
ity after repair of hip fracture. Do Manitoba elderly do worse? Med
Care. 1996 Apr;34(4):310-26.

3. Browner WS, Seeley DG, Vgt TM, Cummings SR. Non-tranma
mortality in- elderly women with low bone mineral density. Study of
Osteoporotic Fractures Research Group. Lancet. 1991 Aug 10;338
(8763):355-8.

4. Khaw KT, Barrett-Connor E, Suarez 1, Crigni MH. Predictors of
stroke-associated mortality in the elderly. Stroke. 1984 Mar-
Apry15(2):244-8.

NOWS JEJBr The Holistic Lifestyle

The study of ostegporotic fractures. Stroke. 1993 Jul;24(7):940-6.

6. Cappuecio FP, Meilahn E, Zmuda [M, Canley JA. High blood
pressure and bone-mineral loss in elderly white women: a prospective
study. Study of Osteoporotic Fractures Research Group. Lancet. 1999
Sep 18;354(9183):971-5.

7. Kado DM, Browner WS, Palermo 1., Nevitt MC, Genant HK,
Cummings SR. Vertebral fractures and mortality in older women: a
prospective study. Study of Osteoporotic Fractures Research Group.
Arch Intern Med. 1999 Jun 14,159(11):1215-20.

8. “Vitamin K.” In: Scientific Review Committee. — Nutrition
recommendations : report of the Scientific Review Committee. Ottawa,
ON: Minister of National Health & Welfare Canada. 1990; H49-
42/1990E: 97-8.

9. Booth SL, Tucker KL, Chen H, Hannan MT, Gagnon DR,
Cupples 1A, Wilson PW, Ordovas ], Schaefer EJ, Dawson-Hughes B,
Kiel DP. Dietary vitamin K intakes are associated with hip fracture but
not with bone mineral density in elderly men and women. Am | Clin
Nutr. 2000 May;71(5):1201-8.

10. Feskanich D, Weber P, Willett WC, Rockett H, Booth S1., Colditz
GA. Vitamin K intake and hip fractures in women: a prospective study.
Am ] Clin Nutr. 1999 Jan;69(1):74-9.

11. Shiraki M, Shiraki Y, Aoki C, Minra M. VVitamin K2 (menate-
trenone) effectively prevents fractures and sustains lumbarbone mineral
density in osteoporosis. | Bone Miner Res. 2000 Mary15(3):515-21.

12. Szule P, Chapny MC, Meunier PJ, Delmas PD. Serum
undercarboxcylated osteocalcin is a marker of the risk of hip fracture in
elderly  women. ] Clin Invest. 1993 Apr;91(4):1769-74.

13. Mitchell T. Vitamin K. Life Extension Magazine. February 2000.
The anthor acknowledges this source as the origin of this line of
argument, and in identifying several key studies.

13a.l.no G, Ducy P, McKee MD, Pinero G, Loyer E, Bebringer RR,
Karsenty G. Spontaneons calcification of arteries and cartilage in mice
lacking matrix GLLA protein. Nature. 1997 Mar 6;386(6620):78-
81.

13b. Price PA, Fans SA, Williamson MK. Warfarin canses rapid
calcification of the elastic lamellae in rat arteries and heart valyes.
Arterioscler  Thromb  Vase  Biol. 1998  Sep;18(9):1400-7.

13¢. Howe AM, Webster WS. Warfarin exposure and caleification of
the arterrial system in the rat. Int | Exp Pathol. 2000 Feb81(1):51-6.

14. Jie KS, Bots ML, Vermeer C, Witteman JC, Grobbee DE.
Vitamin K intake and osteocalcin levels in women with and withont
aortic atherosclerosis: a population-based study. Atherosclerosis. 1995
Jul:116(1):117-23.

15. Jie KG, Bots ML, Vermeer C, Witteman ]C, Grobbee DE.
Vitamin K status  and bone mass in women with and
without aortic atherosclerosis: a population-based study. Caleif Tissue
Int. 1996 Now;59(5):352-6.

16. Orimo H, Terashita K, Nakamura T, Ohshima ]. Ca and athero-
sclerosis. | Nutr Sci Vitaminol. 1985 Dec31 Suppl:S33-6.

17. Fujita T, Okamoto Y, Sakagami Y, Ota K, Ohata M. Bone
changes and aortic caleification in aging inhabitants of in versis
seacoast communities in the Kii Peninsula. | Am Geriatr Soc. 1984

Fb;32(2):124-8.

18. Frye MA, Melton 1] 3d, Bryant SC, Fitzpatrick 1.A, Wahner
HW, Schwartz RS, Riggs BL. Ostegporosis and calcification of the
aorta. Bone Miner. 1992 Novy19(2):185-94.

19. Ouchi Y, Akishita M, de Souza AC, Nakamura T, Orimo H.
Age-related loss of bone mass and aortic/ aortic valvecalcification—

of ded dietary of calcinm in the elderly.
Anmn N'Y Acad Sci. 1993 Mar 15,676:297-307.

20. Sato Y, Tsurn T, Oizumi K, Kaji M. Vitamin K
deficiency and osteopenia in disuse-affected limbs of vitamin D-deficient
elderly stroke patients. Am | Phys Med Rebabil. 1999 Jul-
Aung78(4):317-22.

20a. Vermeer C, Schurgers L]. A comprebensive review of vitamin K
and vitamin K antagonists. Hematol Oncol Clin North Am. 2000
Apr;14(2):339-53.

21. Sano M, Fujita H, Morita 1, Uematsu H, Murota S. 1V itamin K2
(menatetrenone) induces INOS' in bovine vascular smooth muscle cells: no
relationship between nitric oxide production and gamma-carboxylation. |
Nutr Sci Vitaminol. 1999 De45(6):711-23.

22. Blackwell GJ, Radomski M, Moncada S. Inbibition of human
platelet aggregation by vitamin K. Thromb Res. 1985 Jan 1;37(1):103-
14.

23. Douglas AS, Robins SP, Hutchison D, Porter RW, Stewart A,
Reid DM. Carboxylation of osteocalcin in post-menopanusal osteoporotic
women following vitamin K and D supplementation. Bone. 1995
Jul:17(1):15-20.

24. Knapen MH, Hamulyak K, Vermeer C. The effect of vitamin K
supplementation on circulating osteocalcin (bone Glaprotein) and urinary
calcium excretion. Ann Intern Med. 1989 Dec 15;111(12):1001-5.

25. Sokoll L], Booth SL, O'Brien ME, Davidson KW, Tsaioun KI,
Sadowski JA. Changes in serum in, plasma q and
urinary gamma-carboxyglutamic acid in response to altered intakes of
dietary phylloguinone in human subjects. Am | Clin Nutr. 1997
Mar;65(3):779-84.

26. Heaney RP, Recker RR, Weaver CM. Absorbability of calcinm
sources: the limited role of  solubility. Caleif  Tissue Int. 1990
May;46(5):300-4.

27. Clark RM, Yao L, She L, Furr HC. A comparison of lycopene
and astaxanthin absorption from corn oil and olive oil emulsions. Lipids.

2000 Jul;35(7):803-6.

28. Meunier PJ, Slosman D, Delmas OD, Sebert 1., Albanese C1/,
Brandi ML, Lorenc R, Sorensen OH, Delernejoni MC, Prowendini
DM, Tsonderos Y, Reginster |Y. The strontinm salt S-12911: a new
candidate for the treatment of stegporosis. Osteoporos Int. 1996; 6
Suppl: $259.

29. McCaslin FE, Janes [M. The effect of strontium lactate in the
treatment of  osteoporosis.  Proc Staff  Meetings Mayo  Clin.

30. Meade TW, Brennan PJ. Determination of who may derive most
benefit from aspirin in primary prevention: subgroup results from a ran-
domised  controlled trial. BM]. 2000 Jul 1;321(7252):13-7.

31. Steering Committee of the Physicians' Health Study Research
Group. Final report on the aspirin component of the ongoing Physicians'
Health Study. N Engl | Med. 1989 Jul 20;321(3):129-35.

32. See tables from the USDA at http:/ | www.nal. nsda.gov/ fuic/ food-
comp) data/ other/ pt104.pdf



