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ABSTRACT

This study assessed the effect of increase fmitké on cardiovascular health as specified bydjo@ssure and
pulse rate. It is a 4 week study involving 70 appdy healthy normotensive students, between tles afj 20-30
years. They were recruited from the Department lofs®logy, College of Medicine, Ambrose Alli Unisty,

Ekpoma and grouped into 7 (A - G). While group Aeiged no fruit for the period of the study, B +&&eived as
follows; guava, carrot, orange, apple, banana andnabination of all five fruits respectively. Bloguessure and
pulse rate were determined before and after thiy dtuassess the level of cardiovascular healtb.rébults showed
that blood pressure and pulse rate remained ndahmalighout the study. However, blood pressure anseprate
fell non- significantly (p >0.05) in the treatmegroups than those of the controls and as well as/#tiues before
treatment. Comparatively, carrot had the most pgage impact on systolic pressure (6.0%) while apmphd the
most impact on diastolic pressure (8.81%) and puate(8.49%). Thus, fruits intervention in normmsive subjects
is recommendable and may even be more beneficifiyfeertensive individuals considering its cliniealvantage.
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INTRODUCTION

According to Lampe (1999), extensive study of phiEmicals in cell-culture systems and animal models

provided a wealth of information on the mechanidmgswhich the risk of chronic disease may be loweired
humans. Although, thousands of biologically act¥gtochemicals have been identified in plant fooggetables
and fruits are with the most botanically divergitampe, 1999). In the Dietary Approaches to Stopeéitension
(DASH), the diet emphasizing fruit and vegetabl&le significantly reduced blood pressure (BP) (@pgt al.,

1997; Svetkey et al., 1999; Sacks et al., 1999).

Hypertension is the largest contributor to deatits@major risk factor for cardiovascular diseaspal disease, and
other morbidities, world-wide (Lopez et al., 20@3gnaei et al., 2009). Among many known modifialid& factors,
diet plays a prominent role in the development gbdrtension (Wang et al., 2012). Increasing intakéruits,
vegetables and cereals in the diet is currentlpeated as a measure to control hypertension (Agpal., 1997;
John et al., 2002).

A diet rich in vegetables and fruit may provide tedion against cardiovascular disease (Ness andeB01997),
several common cancers (Steinmetz and Potter, M¥®@8ld Cancer Research Fund/American InstituteCfancer
Research, 1997) and other chronic diseases (Lah998). According to Appel et al., (2006), dietahange can
lower BP, prevent the onset of hypertension, amtlige the risk of hypertension related clinical cbogtions.
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Short-term intensive dietary interventions in higtdelected populations, increased fruit and vedetaitake
substantially raise plasma antioxidant concentnati@Zino et al., 1997) and lower BP (Appel et 8897), whether
such interventions are feasible in the general [ajom is uncertain (John et al., 2002).

The question in relation to the DASH is “what thase of increased fruits intake may be in non hypsitve
individual” and thus the justification of this stdThis study assessed the effect of an intervertofruits intake
on cardiovascular health as indicated by systaid @diastolic blood pressure and pulse rate in ntensive young
adults.

MATERIALS AND METHODS

Protocol: The study was conducted in compliance with thel@ation on the Right of the Patient (WMA, 2006). |
addition, National protocols for utilizing humangects were closely adhered to.

Study duration: The study lasted a period of three months (Augisbvember, 2011). However, the actual fruits
intake period is for four weeks't®ctober to 3 October, 2011).

Test materials Fresh fruits were gotten from the local marketBkpoma. The fruits included; Guava, Carrot,
Orange, Apple, Banana.

Study subjects: Seventy normotensive male students volunteeredhforstudy after obtaining informed consent.
They were chosen randomly from the Department ahbtu Physiology, Ambrose Alli University and werethvin
the ages of 22 — 30 years. Criteria for inclusioto ithe study included; subjects with no physicad pathological
histories, BMI between 65 and 75kd/rand must not have been on drugs for two montios far this study.

Data collection, procedure and analysis:Body weight, blood pressure and heart rate wererded with
standardized procedure before, weekly and aftestilndy. Body weight was assessed in light clotldng without
shoes using weighing scale (Made in China). Ppsrdis’ blood pressure and heart rate were detedmiseng
upper arm digital sphygmomanometer (Made in Chaftdr allowing the subject to sit for 10mins in thigting
position. This was repeated three times at anvatef 5mins and the average taken and recordeth&brsubject.

Statistical analysis was performed using SPSS wisdeersion 17. All values were expressed as meab.#or all
generated data, statistical differences were asdeby independent sample t-test. P values<dd.05 were
considered significant using the one way analykismdance (ANOVA).

RESULTS

Table 1, 2 and 3 present the data of systolic bjmedsure, diastolic blood pressure and heartreafgectively. The
average body weight of control volunteers (n=10J test volunteers (n=10 in each) were comparaldeParvalue
indicates that there was no significant changeoutytweight.

Except for the control, systolic blood pressureeraft weeks of fruit intake (group B — G) was lovtkan the
corresponding basal pressure. Carrot (group C9%)9tad the greatest effect on systolic blood presssimilarly,
diastolic blood pressure was lower in test groupsr ahe 4 weeks of fruits supplementation. Appitake group
recorded the highest effect on diastolic blood gues.

Table 1: Comparative table of Systolic blood presse during a 4-week fruits intervention study

Systolic blood pressure (mmHg) %Impact
Before (B) After (A) {(B-A)/B}x100

Control 119.80+4.97 121.50+7.77 -1.12
Guava 117.40+5.18 112.40+3.42 4.26

Carrot 120.20+8.07 113.00+6.26 5.99
Orange 116.80+5.67 111.60+8.28 4.45
Apple 117.00+6.52 116.60+8.62 0.34

Banana 117.40+7.77 113.00+6.48 3.75
All 118.00+4.08 114.20+6.18 3.22

Values are mean + SD; values in a column and shaing different superscript indicate significamtiferent (<0.05)
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On pulse rate, reduction was observed in all tloeigs and even with the control group. Similarlyplaphad the
most reduction impact.

No significant change (P>0.05) was observed in dlpeessure and pulse rate after fruits intake (wignoup) and
between the different groups.

Table 2: Comparative table of diastolic blood preagre during a 4-week fruits intervention study

Diastolic blood pressure (mmHg) %Impact
Before (B) After (A) {(B-A)/B}x100
Control 70.80+6.38 73.20+3.18 -3.39
Guava 69.80+5.40 65.20+4.43 6.59
Carrot 69.40+5.68 66.60+7.40 4.03
Orange 70.20+7.46 67.40%5.32 3.99
Apple 70.40+6.86 64.20+2.28 8.81
Banana 69.20+6.98 67.00+4.64 3.18
All 71.00+8.08 67.20+7.36 5.35

Values are mean+SD; values in a column and a raimgalifferent superscript indicate significancéetfient (<0.05)

Table 3: Comparative table of pulse rate during a 4veek fruits intervention study

Pulse rate (b/min) %Impact
Before (B) After (A) {(B-A)/B}x100

Control 74.40%7.37 71.70+7.19 3.63
Guava 79.60+10.16 74.60+4.22 6.28

Carrot 74.80+9.20 71.80+4.55 4.01
Orange 77.80+11.21 73.20+9.83 5.91
Apple 75.40+11.61 69.00+6.28 8.49

Banana 77.60+6.58 74.00+12.51 4.64
All 74.20+7.33 70.00+7.48 5.66

Values are meanzSD; values in a column and a rsimpalifferent superscript indicate significancéetient (p<0.05)

DISCUSSION

Systolic blood pressure is the maximum pressuretecken the arteries during a heartbeat while diastlood

pressure is the pressure between heartbeats. Stiésref this study suggest that increased fruitakie influences
blood pressure. Several other studies have evadldheeintervention of fruits and reported their omjance in the
management of hypertension (Ascherio et al., 12&2herio et al., 1996; Steffen et al., 2005; Mietaal., 2004;
Nufiez-Cordoba et al., 2009; Tsubota-Utsugi etall1).

Although hypertension is regarded as a multi-faatadisorder in which a myriad of physiological rhecisms
participate to elevate blood pressure (Frohlict82t $leight, 1984), the reduction of blood pressuné heart rate in
this study may be explained by the vitamins andemgils content of fruits. In this regards, Chen let(2002)
reported that studies in establishing linkagesntibaidant vitamins and minerals with hypertensia warranted.

Recall that fruits and vegetables are rich souoéemtioxidant vitamins on which several studieseneeported the
role of vitamins in reduction of high blood pressuiess et al., 1997; Moran et al., 1993; Duffy et al., 1999;
Tillotson et al., 1997). Short-term oral high-dosézinc, vitamin Cp-carotene and alpha-tocopherol lower blood
pressure, possibly via increased availability ofimioxide (Galley et al., 1997). Levels of vitanBid2 and folic acid
are also likely to influence blood pressure indisethrough the involvement of homocysteingalkner et al.,
2000).

Although antioxidant minerals like zinc and selenibave been studied for their role in hypertensanexcess of
sodium intake and a defective calcium intake ath biaectly correlated with blood pressure valueshie general
population (Law et al., 1991; Cutler and Brittalt90).Altered plasma status of copper, zinc, magmesnd
calcium in hypertension has also been reportedr{@nd Sheu, 2001; Vivoli et al., 1995).
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The reduction in blood pressure and pulse rathignghort term study is in accordance with sevettaér short term
studies (Kelsay et al, 1978; Singh et al, 1993; élpgt al, 1997). The question is how long will théduction
proceed? If this be the case, long term intakeruifsf may lead to hypotension, which is in itseibther serious
complication.

Several epidemiologic studies also examined thecésson between habitual fruit and vegetable iatakd BP
change as well as risk of elevated BP or hypemenduring long-term follow-up (Ascherio et al., Z9RAscherio et
al., 1996; Steffen et al., 2005; Miura et al., 2004ifiez-Cordoba et al., 2009; Tsubota-Utsugi et2011). Of
interest however, is the duration of treatment. @taailable varies from a single dose to years, adipg on the
study periods. However, there are a typically 2kse@6 days (Kelsay et al, 1978), 4 weeks (Singhl,et993), 8
weeks (Appel et al, 1997) to 6 month (John et281Q2) in length and long-term effects are not \seibied (Lampe,
1999; John et al., 2002). If continuous fruits k&taiesult in steady drops in blood pressure and h&t®, the falls in
blood pressure and heart rate in the present dnlthwing increased fruits intake in normotensivgbgects is
expected to produce clinical effects.

However, of prospective observational studiesHbalth Professionals Follow-up Study (Ascheriolgt1®92) and
the Nurses' Health Study (Ascherio et al., 199@pred that intake of fruits and vegetables was@ated with
lower BP as well as lower risk of hypertension affeyears of follow-up. In the Chicago, baselingitfrand
vegetable intake was inversely related to 7-yearcBBnge among middle-aged men (Miura et al., 2004%
CARDIA study found that baseline fruit and vegetainitake was inversely related to 15-year incidesfoglevated
BP among young adults (Steffen et al., 2005).

Considering the fact that a reduction of 2 mm Hgliestolic blood pressure to result in a decredsbout 17% in
the incidence of hypertension, 6% in the risk afooary heart disease, and 15% in the risk of steoie transient
ischaemic attack (Cook et al., 1995). The falldbiood pressure in the present study would subsintieduce
cardiovascular disease at the population levelsTfuits intervention in normotensive subjectsedsommendable
and may even be more beneficial for hypertensideviduals considering its clinical advantage.
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