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Managing Blood Pressure

Where nutraceuticals stand in the fight

BY KIMBERLY J. DECKER

t almost sounds like a form of torture, but

renal denervation—a treatment in which

a clinician steers an electrode-tipped
catheter into the arteries of the kidney to
kill the nerve endings with two-minute zaps
of radiofrequency energy—looked, until
recently, like a promising treatment for pa-
tients with resistant hypertension. But then
came a study (Bhatt DL et al.) published this
April in The New England Journal of Medicine
showing no significant difference in blood
pressure outcomes between patients who
received the treatment and those who un-
derwent a “sham” procedure.

The news likely disappointed physicians
desperate for a new arrow to add to their anti-
hypertensive quiver. But in sending them and
the medical community back to the drawing
board, it may have done us all a favor—for
when it comes to dealing with hypertension,
the drawing board isn't such a bad place to
be. Because a multitude of variables—from
heredity to obesity—contributes to hyperten-
sion, any approach to battling hypertension
needs to be just as multivariate.

In a time of rising healthcare costs and
rising hypertension rates, its worth remem-
bering that good old-fashioned "lifestyle” fac-
tors, including the use of supplements, can
take the pressure off our healthcare spending
and our vascular systems.

Taking a Toll

Simply put, hypertension, or high blood pres-
sure, is a measure of how much blood the
heart pumps and the resistance the arteries
exert against its flow. "The more blood your
heart pumps and the narrower your arter-
ies, the higher your blood pressure, explains
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Harry B. Rice,
PhD, vice presi-
dent, regulatory
and scientific af-

fairs, Global Organization for EPA and DHA
Omega-3s (GOED; Salt Lake City).

We express blood pressure as a ratio of
the systolic pressure (measured in mmHg)
generated when the heart beats to the dia-
stolic pressure generated as it rests between
beats. Roughly speaking, a “safe” blood pres-
sure might be somewhere around 115/75
mmHg, whereas the generally accepted
cutoff for “high” blood pressure is 140/90
mmHg or above.

As Sanni Raju, PhD, RPh, CEO and chair-
man, Natreon Inc. (New Brunswick, NJ),
points out, "Many doctors do not prescribe
any medications until they see blood pres-
sure readings of 140/90 mmHg" Alas, doc-
tors are seeing more of those readings these
days. In fact, current blood pressure statis-
tics, as reported by the Centers for Disease

Control and Prevention (CDC), are what
Rice calls "eye opening.’

To wit, one in every three adults—fully
67 million Americans—has high blood pres-
sure, while roughly the same percentage has
pre-hypertension: not quite high enough to
qualify as “high,” but still hich enough to
merit attention. Of those Americans with
high blood pressure, less than half (47%)
have their condition under control. No won-
der hypertension costs the country some
$47.5 billion annually in healthcare services,
medications, and lost productivity.

Perhaps more costly, though, are the more
serious implications. As Raju notes, “Hyper-
tension can lead to heart disease, coronary
artery disease, stroke, aneurysms of the ar-
teries, and peripheral arterial disease and is
a cause of chronic kidney disease, ultimately
reducing life expectancy”
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With potential consequences that dire,
the medical community has tried to learn
more about how hypertension arises, and
how best to treat it when it does. And as far
as Kelley Fitzpatrick, director of health and
nutrition, Flax Council of Canada {Winni-
peg, MB), is concerned, it's about time, Hy-

we haven't paid as much attention to from
either the pharma or non-pharma side.”
What we do know is that hypertension
can be either primary or secondary. Sec-
ondary hypertension “is caused by certain
conditions affecting the kidneys. heart,
endocrine system, arteries, et cetera,” Raju

pertension, she believes, "is a disease that

says. It can be associated with adrenal gland

HYPERTENSION DURING PREGNANCY MAY
RELATE TO MAGNESIUM DEFICIENCY

Despite its many wanders, pregnancy exposes wWomen

to potential health complications—one of which is

high blood pressure. But a link may be found

in magnesium deficiency during pregnancy.
Writing in the Archives of Gynecology

and Obstetrics, European researchers

explain that blood pressure can
shift quite significantly, with
typical decreases during the first
trimester and a return to pre-
pregnancy levels during the third
trimester. In as many as 10% of women, however, blood pressure increases

around week 30 of pregnancy, and "If the systolic/diastolic blood pressure reaches 140/90
[mmHg], it is defined as pregnancy-induced hypertension.”

Hypertension during pregnancy can lead to eclampsia, if not other negative conse-
guences, but these European researchers are guestioning whether the risk of hyperten-
sion can be avoided with proper nutrition. To see if magnesium deficiency makes preg-
nant women especially susceptible to hypertension, the researchers recruited 61 first-time
pregnant women to consume 300 mg of magnesium citrate or placebo, from week 25 of
pregnancy until childbirth.

At week 37, the magnesium group managed an average diastolic blood pressure sig-
nificantly lower than placebo (72 mmHg compared to 77 mmHag), and fewer magnesium
users held a diastolic blood pressure equal to or greater than 15 mmHg (a predictor of
pre-eclampsia). The researchers also observed an inverse relationship between magnesium
excreted in urine and diastolic blood pressure. No significant differences were found in
systolic blood pressure, which is generally the more fluctuating of the two blood pressure
readings.

This isn‘t the first time that maagnesium deficiency has been tied to increased risk of hy-
pertension, but studies have yielded both supporting and countering results. Furthermaore,
this study has limitations, including its small sample size and a lack of recording of dietary
magnesium intake during pregnancy.

Protina Pharm. GmbH (lsmaning, Germany) provided Magnesium Diasporal supple-
ments for the study. High amounts of magnesium can also be found in foods such as
pumpkin seeds, spinach, and chard. — Robby Gardner, Associate Editor

1. Bullarbo M et al.,
domised placebo control trial,” Archives of Gynecology and Obstetrics, vol. 288, no. & (December 2013);
1269-1274

“Magnesium supplementation to prevent high blood pressure in pregnancy: a ran-
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Heart Health

tumors, for example, and unlike primary hy-
pertension tends to appear abruptly. The
condition "needs medical intervention,” he
continues, “and there are many effective
pharmaceuticals for its treatment”

Primary hypertension, also known as es-
sential hypertension, is more common and
derives from lack of exercise, a "“modern’
diet poor in fresh fruits and vegetables, obe-
sity, smoking, excess alcohol consumption,
stress, genetics, and an imbalanced intake
of minerals like sodium, potassium, magne-
sium, and calcium. The condition tends to
creep up gradually, usually over many years.
Considering the number of Americans who
don't exercise or eat healthily, its not sur-
prising that this type of hypertension is on
the rise.

Hypertension pharmaceuticals may often
provide only symptomatic relief and require
lifelong use. "In addition,” Raju says, "most
of them have side effects” Indeed, the true
cost of pharmaceutical treatment includes
far more than just the drugg’ sticker price—
although, with the population aging, those
costs are only going to rise, Fitzpatrick says.

While it's largely secondary hypertensive
patients that may spiral into what Fitzpat-
rick calls "this unending cycle of drugs,
even primary hypertensives often, on doc-
tors advice, turn to pharmaceuticals. It's a
judicious decision, as “high blood pressure
is a serious condition for which a physician
should be consulted,” Rice notes.

But pharmaceutical intervention might
not be the answer alone. “Lifestyle modifi-
cations,” Rice says, "may allow an individual
to delay, indefinitely, the use of prescription
blood pressure-lowering medication.”

Indeed, by reversing behaviors that lead
to primary hypertension in the first place—
by exercising more, losing weight, quitting
cigarettes, reducing alcohol intake—pri-
mary hypertensives may also reverse the up-
ward trend in their blood pressure measures.

Perhaps no other lifestyle change is more
effective at this than diet. "An excess of so-
dium, carbohydrates, saturated fats, trans
fats, and sugars are dietary culprits in hy-
pertension, Raju says. Avoiding these trig-
gers while increasing consumption of fruits,
vegetables, beans, fish, whole grains, and
other “whole” foods “is essential to prevent-
ing or mitigating” the condition.

Yet even diet has its limits. Consider, for
example, the issue of sodium. A 2013 Insti-
tute of Medicine (IOM]) report (Strom BL et
al.) concluded that no rational reason exists
to reduce sodium consumption below 2,300
mg/day—much higher than the 1,500 mg/
day that national dietary guidelines recom-
mend for the prevention of heart attacks and
stroke. Further, Raju notes, "A low-sodium
diet is important to reducing the risk of hy-
pertension, but the body needs a balanced
intake of sodium, potassium, magnesium,
and calcium. Thus, one cannot eliminate so-
dium completely.

Even setting aside our evolving thinking
on sodium, maintaining the sort of gold-star
diet that experts recommend as optimal for
vascular health takes more work than many
of us can afford. "In today’s fast-paced so-
ciety, Raju notes, "unfortunately, not many
people have time to eat nufritionally bal-
anced fresh foods or exercise regularly”

And that's where supplements come in.
As Anil Shrikhande, president, Polypheno-
lics (Madera, CA), says, “Supplements fill
the gap of inadequate dietary habits and
help maintain normal blood pressure” Of-
fering the advantages of lower cost com-
pared to pharma, prescription-free access,
and consumer appeal, supplements may
also produce fewer, if any, side effects and
have a general record of safety.

Among the supplements already iden-
tified as having a positive effect on blood
pressure are resveratrol, vitamin D, antho-
cyanins, magnesium, Pycnogenol, co(}10,
omega-3 fatty acids, acetyl-L-carnitine, and
melatonin, Raju says. "Many of these work
by blocking the angiotension-converting
enzyme—ACE—and improving endothelial
function,” he notes. And while we still have
a lot to learn about how these nutrients ef-
fect their beneficial changes, heres some of
what we do know.

DHA+EPA

These days, it's hard to find a condition that
doesn’t respond positively to the long-chain
omega-3 fatty acids DHA and EPA. Hyper-
tension is no exception. In fact, a meta-
analysis, published this March in the Ameri-
can fournal of Hypertension (Miller PE et al.),
looked at 70 randomized controlled trials
(RCTs) involving adults given DHA and EPA
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via seafood, fortified foods, or dietary sup-
plements. The results indicated that omega-
3s equal, and in some cases exceed, the ef-
fect of recommended lifestyle changes like
increased exercise and reduced alcohol and
sodium in lowering blood pressure.

The study, which GOED funded, showed
the most significant effects among subjects
with existing high blood pressure. In these
subjects, DHA and EPA produced an average
decrease in systolic and diastolic blood pres-
sure of 4.51 and 3.05 mmHg, respectively.

In addition, Rice points out that though
nonselective beta-blockers have long been

and diastolic, equivalent to, and for some
patients better than, some hypertensive
drugs,” Fitzpatrick says.

Specifically, 110 patients consumed
foods fortified with 30 g of milled flaxseed
or placebo daily for six months, at the end
of which time systolic blood pressure fell
by about 10 mmHg and diastolic by about
7 mmHg in the experimental group com-
pared to placebo. Further, those patients
whose systolic blood pressure exceeded
140 mmHg at baseline experienced a sig-
nificant reduction of 15 mmHg over the

trial period.

Long-chain DHA and EPA

arent the only omega-3 fatty acids

with blood pressure—lowering potential.

the “first-line treatment” for primary hyper-
tension, “this is changing due to the associ-
ated side effects, as well as limited benefits’

In fact, he notes that a recent Cochrane
Review (Wong GWK, Wright JM) on the
blood pressure-lowering efficacy of nonse-
lective beta-blockers for primary hyperten-
sion reported that these reduce blood pres-
sure by an average of 8 mmHg systolic and
5 mmHg diastolic. "While these results are
slightly better than those associated with
omega-3s’—4.51 mmHg systolic and 3.05
mmHg diastolic—"omega-3s don't increase
the risk of mortality. [And] while newer
blood pressure-lowering drugs decrease
blood pressure much better than nonselec-
tive beta-blockers, side effects are still an
issue, he says.

Whole Flaxseed

Long-chain DHA and EPA arent the only
omega-3 fatty acids with blood pressure-
lowering potential. A prospective, double-
blinded, placebo-controlled randomized
trial, the results of which appearance last
year in Hypertension (Rodriguez-Leyva et
al.), found that whole flaxseed—naturally
rich in the short-chain omega-3 alpha-
linolenic acid (ALA)—produced “dramatic
blood-pressure

lowering, both systolic

We don't really know how the flaxseed ex-
erts these effects, Fitzpatrick says, as the re-
search hasn't revealed the mechanism of ac-
tion. It’s likely that flax’s ALA played a part,
as may have its fiber and lignan content. But
bioactive peptides in flax present another
“very interesting area of ongoing inquiry; she
says, as these peptides serve as ACE inhibi-
tors, helping to dilate blood vessels. What-
ever the reason, "Researchers agree that
it's probably a synergistic effect of all of the
above” that makes flax effective, Fitzpatrick
says. Stay tuned.

Grape Seed Extract

A very different seed—that of the grape—
could contain the ingredients for yet an-
other supplement with antihypertensive
capabilities.

According to Shrikhande, Polyphenolics’s
unique grape seed extract, which goes by the
name MegaNatural-BP, "opens the door for
reducing blood pressure before it gets to the
hypertension range.

How? The product “improves vascular
health through an increase in the activity
of eNOS™—that is, endothelial nitric oxide
synthase, an enzyme that catalyzes the pro-
duction of nitric oxide, a vasodilator, in the
arterial endothelium.
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Two double-blinded, placebo-controlled
clinical trials, as well as a third study, sup-
port the benefits of grape seed extract for
blood pressure. The clinical trials were con-
ducted by UC Davis and the Illinois Insti-
tute of Technology's Institute of Food Safety
and Health and involved 300-mg daily doses

delivered in capsule form over a six-week
course (Sivaprakasapillai B et al.; Robinson
M et al.). The third study involved a forti-
hed fruit-juice beverage containing 150 mg
of the grape seed extract, consumed twice
daily for six weeks (Burton-Freeman B et
al.). Blood pressure fell to a normal range

of 120/80 mmHg and then rose only slightly
to 130/89 mmHg—pre-hypertensive—after
cessation of active grape seed extract ad-
ministration. All three studies’ results were
significant to p<.005, Shrikhande notes.

The grape seed extract seems to trig-
ger endothelium-dependent relaxation,

NEW STUDIES POINT TO VITAMIN D FOR LOWER BLOOD PRESSURE

New evidence supports higher vitamin D lev-
els for lowering blood pressure. The Vitamin
D Council, a nonprofit group, has updated
its health summary with studies (from 2013
and 2014) looking at this relationship. Cur-
rent research on vitamin D for hypertension
is somewhat limited, making these studies a
welcome addition.

A meta-analysis published in the European
Journal of Epidemiology’ last year found a
dose-dependent link between vitamin D ley-
els and hypertension: each 10-ng/ml increase
in vitamin D led to a 12% lower risk of hyper-
tension. Specifically, the researchers locked
at baseline levels of circulating 25-hydroxyvi-
tamin D and found that those with the high-
est levels of vitamin D had a 30% lower risk
of developing hypertension compared to
those with the lowest vitamin D levels. The
meta-analysis encompassed 283,537 pa-
tients and 55,816 incidents of hypertension.

Statistics show a significantly higher rate
of high blood pressure in African-Americans
than in whites, and that the black popula-
tion tends to have lower circulating levels
of 25-hydroxyvitamin D. A 2013 study pub-
lished in Hypertension? loocked at whether
vitamin D3 can help this segment of the
population. Researchers conducted the
study over three months during two win-
ters (a period of lower access to sunlight)
and evaluated, in randomized, double-blind
fashion, 250 subjects with normal hyperten-
sion, in four study arms: placebo, 1000 U/
cholecalciferol (vitamin D3) daily, 2000 U
D3 daily, or 4000 IU D3 daily. They evalu-
ated subjects’ blood pressure and 25-hy-
droxyvitamin D status at baseline, 3 months,
and 6 months and found a dose-dependent
relationship between vitamin D status and
hypertension. For each 1-ng/ml increase in
plasma 25-hydroxyvitamin D, subjects saw
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a significant 0.2-mmHg reduction in systolic
blood pressure. Researchers concluded that
three months of oral vitamin D3 supplemen-
tation "significantly, yet modestly, lowered
systolic blood pressure” in blacks—although
they noted that some subjects may have
been taking blood pressure medication.

Finally, a small, 15-subject study published
in 2014 in the Journal of the Renin-angio-
tensin-aldosterone Systerm {(JRAASY looked
at whether vitamin D3 may help to reduce
the activity of the renin-angiotensin system
(RAS), which regulates blood pressure. (An
overactive RAS can increase blood pressure.)
Subjects took a high, 25,000-1U dose of vita-
min D3 once per week for two months. Re-
searchers found that vitamin D3 supplemen-
tation helped “blunt systemic RAS activity”
and reduce hypertension,

How does vitamin D help to lower blood
pressure? According to research, vitamin
D may not only help regulate the RAS but
may also bind to the receptors of cells that
lead to arterial plague, helping to reduce a
buildup of these cells, the Vitamin D Coun-
cil says. But, the council notes, "researchers
still aren’t sure what causes the blood pres-
sure systern to become overactive and don‘t
know yet for sure how vitamin D can help to
control its activity.”

Research on vitamin D and hypertension
is still very much emerging. More is needed,
the council says, in light of the fact that many
existing studies have a small sample size and
that results between studies have been in-
consistent. The authors of the European
Journal of Epidemiology meta-analysis agree:
"The evidence on the association between
baseline vitamin D status and risk of incident
hypertension in general populations is lim-
ited and has not been reliably quantified,”
they wrote.

The Vitamin D Council takes a cautious
approach. "If you have hypertension or you
are trying to prevent hypertension and want
to take vitamin D, it is unlikely to make your
hypertension worse or cause you any harm, as
long as you take less than 10,000 IU per day.
However, we also can't say for sure if it will
help to prevent or treat hypertension.” — Jen-
nifer Grebow; Editor-in-Chief

References
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Shrikhande says. “It is a strong antioxidant
and maintains its action in keeping the
major blood vessels supple, as in a healthy
person. In very high hypertensives, the in-
sredient even “acts as a synergizer to main-
tain normal blood pressure. he says. Also of
note: it may be safer than some pharmaceun-

ticals, with “no complications, side effects,
or interactions” reported as adverse events.

Gooseberry and Ashwagandha

Two other nitric oxide inhibitors attracting
attention also come from the plant world:
Phyllanthus emblica, also known as Indian
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gooseberry or amla, and Withania somnifera,
or ashwagandha. In multiple randomized,
double-blind,
studies, Raju says, extracts of both botanicals
have improved endothelial function in type
2 diabetics currently on conventional treat-

placebo-controlled clinical

ments, as well as in subjects with symptoms
of metabolic syndrome—in both cases by in-
creasing production of nitric oxide.

Also promising is their ability to decrease
levels of C-reactive protein, a biomarker
for inflammation, by upwards of 50%. This
is “a highly significant reduction that may
also contribute to reduced blood pressure,
as inflammation is believed to be involved
in causing many diseases, Raju says. The
botanicals appear to increase the body's
production of glutathione, a natural antioxi-
dant, and reduce total cholesterol, LDL. and
triglyceride levels while increasing levels of
HDL, too, "all of which reduces plaque forma-
tion in the blood vessels, thus helping reduce
blood pressure,” Raju says.

His company sells extracts of Indian
gooseberry and ashwagandha under the re-
spective names of Capros and 5Sensoril, and
has put them to the test in multiple double-
blind, placebo-controlled crossover clinical
trials. In studies of healthy subjects subject-
ed to cold-pressor and mental stress, Raju
says, both products have shown an ability to
lower radial and aortic systolic and diastolic
blood pressure, as well as the augmentation
index (Alx), an indirect measure of arte-
rial stifiness. Conversely, they significantly
increase the subendocardial viability ratio
(SEVR), a measure of the inflow and outflow
of oxygen to the heart muscle—something
wed all like to see occur with ease.

Alas, for those with hypertension, it may
not be so easy. But they and their medical
professionals have lots of tools to improve
the situation. As Raju says, "Lifestyle and
dietary changes have to be the mainstay for
hypertension management, but the more we
learn, the more we learn that supplements
can help.” G

Kimberly J. Decker writes for the food and
nutrition industries from her base in the
San Francisco area, where she enjoys eat-
ing food as much as she does writing about
it. Contact her at kim@decker.net,
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