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Backgr ound

The purpose of the study was to determ ne the health
benefits of strawberries in healthy human subjects. The main
focus of this pilot study was on the possible effects of
strawberri es on honocysteine, folate and C-reactive protein
(CRP) levels. CRP is a general narker of inflammation,
recently beconme the focus of nuch research, and appears to
be associated with risk of future nyocardial infarction,
stroke, peripheral vascul ar di sease and cardi ovascul ar
deat h, even in apparently healthy popul ati ons.
Subj ect s

Twenty healthy adults, all residents of the San Francisco
Bay area, participated in the study. There were 7 males and
13 femal es, aged 23-91 years (nmean age 53 years). Because of
the limted budget and the deadline for the conpletion of
t he study, there was no screening for the bl ood val ues
chosen for testing. Baseline standard bl ood chem stries were
run to insure the subjects were healthy, and were given to
them at the end of the study (Unilab, San Jose, CA). O the
20 subjects who participated, 18 conpleted the study, 7
mal es and 11 fenmal es. One subject noved out of the area and
the other was absent during the |ast week of the study, and
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could not give her blood sanple on tinme. Al subjects signed
a consent formand a standard subjects’ Bill of Rights.
St udy Desi gn

After the baseline blood nmeasurenents, the subjects
consuned one serving of strawberries 6 days a week (7 days
if possible) for 4 weeks. A serving of strawberries
conprised about 8 medium California strawberries. Fresh
strawberries were picked up by subjects weekly at HRSC to
insure freshness. Participants were asked not to change
their typical diet or their supplenent routine. In addition,
the participants were asked to fill out a weekly
guestionnaire on bowel function, evaluating frequency,
anount, effort and consistency of stools, as well as
| axative or stool softener use.

The mai n bl ood neasurenents taken were honocyst ei ne,
folate, and CRP - at the beginning, and again at the end of
the study. Total serum chol esterol was neasured as a
secondary neasurement. The subjects were asked to consune
their serving of strawberries in the last nmeal prior to the
final blood draw. The tests were perforned by Pacific
Bi ometrics Laboratories (Seattle, WA, and Unilab (San Jose,
CA). To ensure that baseline and end of study data could be
properly conpared, plasma sanples were frozen at about -70°C
at Pacific Bionetrics for the honocysteine, folate, and CRP
tests.

Dat a Anal ysi s

The results of the plasnma neasurenents are described as
mean = standard deviation (SD). Non-paranetric statistics
(W1l coxon signed rank test) were used to conpare the changes
bet ween the begi nning and end val ues of the three paraneters
anal yzed. In the analysis of CRP one subject was excl uded
because of abnornmal baseline value, indicating inflammation.
Resul ts
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After four weeks of daily strawberry consunption, no
significant changes were observed in plasma honocyst ei ne
| evel s and a small non-significant decrease (P<0.1) was
observed in CRP. However, there was a statistically
significant increase of 66%in folate |levels (P<0.001) (see
Table 1 and Figures 1 and 2).

The review of the bowel function questionnaires reveal ed
that 8 participants experienced sonme increase in stool
frequency, 3 participants reported sone inprovenment in
effort to elimnate stools, 4 people reported softer stools
and 3 people who took a | axative before the study, stopped
whil e they were consum ng strawberries.

Table 1. Honocysteine, folate, and Creactive proteins (CRP)
at begi nning and end of study (nmean = SD).

Par anet er Begi nni ng End Change
Honocystei ne(unmol |8.7 = 4.4 8.9 £ 4.4 0.2 £ 1.4
/L)

Fol ate (ng/nlL) 21.4 £ 7.8 35.6 £ 12.6 14.2 + 10. 1*
CRP (ng/L) 2.8 + 2.8 1.9 + 1.9 - 0.9+23

*statistically significant (P<0.001).
Figures 1 and 2. Mean folate and CRP | evels at the begi nning

Folate CRP
40-
b
354
30
2
EZS— —_
g 2
5 )
2 20- £
S Y
£ [+
Q = Q
E15
S
LL‘ —
10
o0
0 ——— ' 3
Beginning End Beginning End

Long-term strawberry study




and end of the study.

* significantly different from begi nning (P<0.001).

Di scussi on

Daily consunption of a daily serving of strawberries for
four weeks resulted in a statistically significant increase
in folate levels in 18 healthy nen and wonen. However, the
| evel s of honocysteine and CRP remai ned unchanged. This can
be explained by the fact that the study design did not
i ncl ude screening for participants for high | evels of these
paraneters at baseline, which were well within the norma
ranges.

In addition, it is interesting to note that for sone
peopl e, strawberries may inprove sonme aspects of bowel
function (increased frequency and softer consistency,
decreased effort of elimnation), even to the point of
stopping the use of |axatives.

Addendum

Oxygen Radi cal Absorbance Capacity (ORAC), a neasure of
the |l evel of antioxidants present in the plasma, was
measured for eight of the 20 participants of this study. As
shown in Figure 3, the average ORAC value at the end of the
study was greatly increased (55% conpared to baseline
(before any strawberry consunption).
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Figure 3. Mean ORAC val ues at baseline and end of study in
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