CALIFORNIA STRAWBERRIES SUPPORT HEARTH HEALTH

Strawberries are a mainstay of good nutriton for the
American populaton. Not only are they packed with
health-promotng nutrients, but they are also a popular
and favorite treat. In fact, 94 percent of all Americans
enjoy eatng strawberries - and research shows that
when they do, they are helping to maintain their
cardiovascular health.

Berry Benefts

A new analysis of data from the Harvard Women’s
Health Study ofers another potental link between
strawberries and the heart. Researchers found that
those women who had higher strawberry intake were
also more likely to lead a heart-healthy lifestyle. On
average, women in the highest strawberry intake

group ate about twice as many servings of fruits and
vegetables every day as did women in the lowest intake
group.t

Approximately 27,000 of the women who partcipated
in the Women'’s Health Study provided blood when
the study began, allowing researchers to track them
over tme and monitor markers of heart disease such
as blood cholesterol levels and C-reactve protein. C-
reactve protein or CRP is a substance that signals the
presence of infammaton in the body. When elevated
levels are present, it’s a sign of chronic injury and
infammatory response such as the damage to blood
vessels in cardiovascular disease. Elevated levels are

a good predictor of risk for both heart disease and
stroke. The Centers for Disease Control have established
guidelines suggestng blood levels of CRP higher than
3 mg/L may be important in the risk stratfcaton and
preventon of cardiovascular disease. In the study, the
“high” strawberry consumers — those who reported
eatng two or more servings per week — were found to
have a borderline signifcant reducton in risk of having
CRP levels at or above 3 mg/L. The authors speculate
that the relatvely narrow range of high versus low
strawberry intake may have precluded the detecton of
any associaton between strawberry consumpton and
cardiovascular disease.

The heart healthy benefts in strawberries can be
atributed not only to the individual components of the
berry, but also to the synergistc efects of the whole
berry. A clinical study of 20 adults conducted in 2003
by Spiller, et. al., demonstrated that eatng a serving of
strawberries (about eight strawberries) daily for four
weeks increased blood levels of folate, a B vitamin that
is important for heart health.?

Another study of 24 adults presented at the
Experimental Biology ‘05 meetng in San Diego, CA,
demonstrated that plasma homocysteine (HCY) declined
in all subjects with baseline HCY higher than 9.0 pmol
afer eight weeks of regular strawberry consumpton.?
Homocysteine is an amino acid in the blood that is

considered to be an independent marker for heart
disease. Consumpton of a daily serving of strawberries
appears to be a desirable additon to a diet designed to
help control plasma HCY and to lower the risk of heart
disease.

In an earlier study, strawberry extracts of both low and
high concentratons inhibited oxidaton of human low
density lipoprotein cholesterol (LDL) cells in culture by
54 percent and 86 percent, respectvely. Oxidaton of
LDL is a key step in the process of atherosclerosis, the
accumulaton of plague on artery walls that can lead to
cardiovascular events.®

Heart-Healthy Nutrients in Strawberries

The specifc cardio-protectve nutrients in strawberries
include vitamin C, folate, fber and potassium.
Strawberries also contain favonoids such as ellagic acid,
quercetn and kaempferol that are believed to have
protectve efects. Research indicates that consumpton
of strawberries not only increases blood levels of these
nutrients but also lowers markers of cardiovascular
disease, like homocysteine levels and blood pressure. In
an analysis of data from large dietary studies in the U.S.,
strawberry eaters had higher intake and serum levels

of folate, higher intake of fber and vitamin C, lower
homocysteine levels and lower blood pressure than
non-strawberry eaters.*

Vitamin C

Vitamin C is an important antoxidant that has been
correlated with lower death rates from cardiovascular
disease. A serving of strawberries provides 96 mg of
vitamin C per cup of sliced fruit - about 160 percent of
the recommended daily value.

= Analyses of the Natonal Health and Nutriton
Examinaton Surveys correlated higher vitamin C intakes
with lower death rates from cardiovascular disease,
lower prevalence of cardiovascular disease (CVD) and
reduced risk of angina.>

« A controlled trial showed that supplementaton with
vitamin C for two months signifcantly reduced C-
reactve protein in healthy men and women consuming
less than four servings daily of fruit and vegetables.”

Folate

« Lower folate concentratons have been associated
with increased coronary disease risk and increased fatal
coronary events.?
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Fiber

= Epidemiological studies have reported that people
who eat higher amounts of total fber have lower risk
of CVD and hypertension. A serving of strawberries
provides 2 grams of dietary fber.

Potassium

« This electrolyte is important for maintaining a healthy
blood pressure. Diets containing foods that are good
sources of potassium and low in sodium may reduce
the risks of hypertension and stroke. A serving of
strawberries provides 5 percent of the recommended
daily value for potassium.

= The DASH Diet, rich in potassium, reduced systolic
and diastolic blood pressure in both hypertensive and
nonhypertensive people.® Potassium supplementaton
has been shown in clinical trials to reduce blood
pressure.

Flavonoids

= Many compounds in strawberries besides vitamin

C act as antoxidants, protectng tssues in the body
against the deleterious efects of oxygen free radicals.
Antoxidants not only protect LDL against oxidaton,
but also may help lower CVD risk by promotng plague
stability, improving the fexibility of blood vessels
(endothelial functon) and decreasing the tendency for
blood clots.®

= Quercetn, kaempferol and anthocyanins have been
shown to inhibit platelet aggregaton, an abnormal
“clumping” of the blood partcles responsible for
clotng. These favonoids appear to slow the clotng
process, thereby decreasing the tendency to form
thrombi and reducing the risk of stroke.*®

« In cell culture, quercetn signifcantly decreased a
chemically induced brain ischemic lesion, indicatng a
protectve acton against stroke.'* However, kaempferol
did not have the same efect in this study.

Protectve Efects of Fruits and Vegetables

Strawberries are an important part of dietary paterns
that have been shown to be heart-healthy in dozens of
observatonal studies. Diets high in fruits and vegetables
and their consttuents - vitamins, minerals, fber and
favonoids - have been consistently associated with
reduced risk for heart disease in all its forms, including
cardiovascular disease (CVD) incidence and mortality,
stroke incidence, ischemic heart disease and myocardial
infarcton.%11.12

« In a study of the combined populatons of the Nurses’
Health Study and Health Professionals’ Follow-up
Study, coronary heart disease risk decreased 4 percent
with each increase in fruit and vegetable intake by one
serving per day. Vitamin C-rich fruits and vegetables
contributed most to the protectve efect.’®

= Diets high in fruit, berries and vegetables were
associated with a 34 percent reduced risk of CVD
mortality in a large cohort of middle-aged Finnish men.*4

e Diets high in fruit and fber were correlated with
decreased incidence of myocardial infarcton in an
elderly populaton in Spain.*

» Dietary fber from fruit and cereals was correlated
with decreased risk of all coronary events as well as
coronary death in a pooled study of more than 300,000
people in the U.S. and Europe.®

» Diets high in fruits and vegetables have also been
associated with reduced incidence of cardiovascular risk
factors such as hypertension and low-density lipoprotein
cholesterol.

e Fruit and vegetable consumpton was inversely related
to LDL cholesterol levels in the Natonal Heart, Lung and
Blood Insttute’s Family Heart Study.'’

= Women with the highest consumpton of favonoid-
rich foods had lower systolic blood pressure in the SU.VI.
MAX study in France.8

You can view abstracts and full text versions of many of
these studies on the California Strawberry Commission’s
website, www.calstrawberry.com. You'll also fnd
nutriton informaton, recipes and other tools that will
be helpful to you and your patents or clients.
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Afer ingeston of strawberries, subjects had an average
9.6 percent increase in plasma ORAC levels.” Other
researchers measured antoxidant capacity in serum
and urine in elderly women following consumpton

of spinach, strawberries or red wine. All three items
increased antoxidant capacity - spinach the most,
strawberries second and red wine the least.!

Strawberries/Fruit and Lower Cancer Risk

Diets high in fruits and vegetables have been associated
with reduced risk for cancers of the colon, stomach,
rectum, esophagus, lung and pharynx, as well as cancers
of the breast, bladder, pancreas and larynx. In fact, the
American Insttute of Cancer Research estmates that

if everyone ate their “5 A Day,” cancer rates could drop
by 20 percent. Although the link between strawberry
consumpton and a reduced risk for certain cancers is
limited, there is vast epidemiological evidence linking
fruit consumpton to a reduced risk of these diseases
and some showing an associaton with strawberries in
partcular.

 Harvard researchers determined that strawberries
were associated with a decreased risk of death from all
cancers in a large populaton of elderly persons. Only
three food items in this analysis stood out as being
protectve: tomatoes, green/yellow vegetables and
strawberries.®

« In a pooled analysis of eight epidemiological study
populatons, elevated fruit and vegetable consumpton
was associated with a modest reducton in lung cancer
risk, which was atributable mostly to fruit intake.?°

« Total fruit and vegetable consumpton was associated
with lower colorectal cancer risk in a large cohort

of more than 61,000 women in Sweden. Analysis of
subgroups showed that the protectve efect was largely
due to fruit intake.?

e \WWomen in the Nurses’ Health Study who consumed
three or more servings of fruit per day had a 30 percent
reduced risk for non-Hodgkin’s lymphoma.?

« In the lowa Women'’s Health Study of more than
40,000 women, risk of lung cancer was cut in half
among women consuming fve or more servings of
fruits and vegetables a day, compared to those with low
intakes.z

» When the populatons of the Nurses’ Health Study and
the Health Professionals’ Follow-up Study were analyzed
together, higher fruit and vegetable consumpton was
associated with a lower risk of lung cancer in women,
but not in men.?*

Folate and Cancer Risk

In additon to antoxidants, strawberries contain folate,
a B vitamin that has been associated with reduced risk
of several cancers.

~ Epidemiological studies suggest that folate is
protectve against cervical dysplasia, an early
precancerous stage that sometmes proceeds to cervical
cancer.®

e The Nurses’ Health Study found a 31 percent reduced
risk for colon cancer in women with higher dietary folate
intakes.?

e \WWhen women in a cohort screened for breast cancer
in the 1980s were followed up more than a decade later,
it was found that those with the highest folate intakes
had the lowest risk of cancer of the colon, rectum or
both.?
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