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EFFECT OF AEROBIC EXERCISE ON C-REACTIVE PROTEIN (CRP)
AND INDEX OF ERECTILE FUNCTION IN SUBJECTS WITH
HYPERTENSION AND ERECTILE DYSFUNCTION, KANO, NIGERIA

Lamina Sikiru %, BSc, (PT), MSc, Okoye Guba?, MBBS, PhD
ABSTRACT

BACKGROUND : Erectile dysfunction; the persistent inability to attain and maintain an erection sufficient to
permit satisfactory sexual performance has been reported to be a problem in hypertensive and physically inactive
individuals. Physical inability has been implicted in the etiology of vasculogenic erectile dysfunction and
hypertension.The objective of this study was therefore to determthe effect of physical training on €eactive
protein and erectile function index in the management of erectile dysfunctiomile subjects with hypertension.
METHODS: Sixty five male subjects with hypertension were age matched and grouped into continuous, interval
and control groups. Subjects in the interval group involved in interval training {B8% maximum heart rate; the
continuous group involved in continuous training (359% HR max) for 8 weeks for duration of 4560 minutes,

while control group remain sedentary during this period. Serumré&active protein was assessed and the
International Index of Erectile Function quesonnaire was used in data collection. ANOVA, Bonferroni post hoc
analysis and Spearman correlation test was used in data analysis.

RESULTS: The 65 age matched subjects were grouped into continuous (n=22; 61.78+7.79 years), interval (n=22;
62.11 + 9.32 yars) and control (n=21; 64.00+ 8.53 years) groups. Findings of the study revealed a significant effect
of exercise training on @eactive protein, erectile function index, SBP, DBP and Y@ax of subjects with
hypertension at p<0.05.

CONCLUSIONS: This study revealed that the down regulatory effect of exercise training one@ctive protein,

SBP, DBP and V@ max may be the likely cause for improved erectile function in subjects with hypertension and
erectile dysfunction. We recommend that therapeutic exése should form part of the management modalities in
hypertension and erectile dysfunction.
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INTRODUCTION Nitric Oxide (NO) released in response to sexual
stimulation relaxes penile vascular smooth muscle by
Erectile dysfunction (ED) is a common problemjncreasing the intracellular cyclic  guanosine
affecting more than half of all men between the ages ohonophosphate (cGMP) concentration. Vasodilatadion
40 and 70 years (1, 2, 3). ED has been defined by tbeectile tissues allows the sinusoidal spaces to fill with
National Institutes of Health Consensus Panel oblood, resulting in the attainment and maintenance of an
Impotence as the persistent inability to attain andrection (13). Higher levels of-2active protein (CRP)
maintain an erection sufficient to permit satisfagto might increase blood pressure by reducing NO
sexual performance (4). production in endothelial cells (L4 resulting in
Numerous studies have shown that ED shares sevevakoconstriction and increased production of endothelin
modifiable risk factors with cardiovascular diseasd (15).
including atherosclerosis, hypertension, hyperlipidemia, The influence and significance of lifestyle factors in
diabetes mellitus, smoking, obesity and sedentagrectile dysfunction (ED) have been demonstrated in
lifestyle (58). Data from several studies involving crosssectional and prospective, randomized, controlled
patients with cardiac disease have shown a highals. A revew of several recent epidemiologic studies in
prevalence of ED (4Z5%) (911). According to several countries have shown that modifiable lifestyle or
Feldman et al the most common etiology for organic Elbisk factors, including physical activity in particular, are
is vasculogenic (12). Men with hypertension have a 15%irectly related to the occurrence of ED (16).,
probability of developing complete ED (increasing toFurthermore, the role of lifestyle changggeight loss,
20% if they smoke).
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physical activity) demonstrated to be effective ir6.40mmol/L), other cardiac, renal, respiratory disease,
modifying ED in moderately obese, sedentary men. benign prostatic hypertrophy, liver failure, low
It is a well established fact that sedentary lifestyléestosterone level, neurologic disorder patients were
contributes to increased risk of cardiovascular diseasezcluded. Those involved in vigorous physical activities
especially hypertension. Stied have shown that exerciseand above averagely physically fit (M@ax >27 & >33
training lowers blood pressure in hypertensive patiental/kg.min for over 60 & 50 years old respectively) were
(17-20). The value of risk factor modification andalso excluded.
lifestyle change in the clinical management of ED anBretest procedure
concomitant cardiovascular illness was documented in  All subjects on antihypertensive drugs were asked
other studie (16). However; few studies have actuallyto stop all forms of medication and given placebo tablets
investigated the effect of physical training in thelconsised of mainly lactose and inert substance) in a
management of ED. The objective of the present studgyngle blind method (22). All subjects including those
was therefore to assess the therapeutic efficacy who were not on any antihypertensive medications were
exercise in the management of ED in hypertensivelaced on placebo tablets for one week (7 days); this is
patiens. known as fAWash out fhewashodo. 7
Subjects and Methods out period was to get rid of the effects of previously
Age matched randomized double blind independemaken antihypertensive drugs/medications. During the
groups design was used to determine the influence of thash out period all subjects were instructed to report to
interval and continuous training program onthe hypertensive clinic for daily blood pressure
cardiovascul ar par amet er smonitorifggu Ard e gehesad olmeanaii Wieer pretestr r an g
in ascending order (50 {60 years) and then assigned tgorocedure was conducted at the last day of the wash out
interval, continuous and control groups in an alternatingeriod in the Department of Physiotherapy of Murtala
pattern (age matched). One week wash out period wshammed Specialist Hospital (MMSH), Kano 8:00
established and pretest was administered to all subjed®.00 am.
on the last day of the wash out period. Following wash  Subjects resting SBP and DBP were monitored
out and pretest assessment, all subjects were placed fomm the right arm using aautomated digital electronic
methytdopa (aldomet), the interval and continuou8P monitor (Omron digital BP monitor, Model 11 EM
groups involved in interval and continuous trainingd03c; Tokyo Japan). The measurements were taken
programs for 8 weeks, while the control group remainedetween 8:00 10:00 am on each test day.
sedentary during this period. And at the eofdthe Pre and post treatment venous blood samples were
training and sedentary period, another one week wash alttained between 8: 00 am and 10:00 after about 12
period was established and posttest was administeredhiour overnight fast. Serum samples were transferred in to
all subjects on the last day of the wash out period. plastic containers, sealed and labeled. All samples were
Population for the study was male subjects witlstored in a refrigerataat -80°C until analysis (23). The
essential hypertension attendinge thypertensive clinic high sensitive @eactive protein was determined
of Murtala Mohammed Specialist Hospital (MMSH),qualitatively and semiquantitatively using commercial
Kano, Nigeria. Those complaining of ED were referredatex agglutination method (Latex liquid reagents and
to a specialized clinic. The diagnosis of ED wasnanual by Dialab Producktion und Vertrieb Von
established using the international index of erectil€hemisch, Gesellschatt M.B.H). A titer (highest dilution
function (IIEF [figure 1]) (4) and all men were showing positive result or lowest detection point) isnthe
guestioned about previous ED treatmertie $tudy was established at 0.2mg/l (values lower than 0.2 was
conducted from Julfo November 2007 Seventy five regarded as 0.1mg/l).
hypertensive subjects with ED were assigned to 3 groups; Erectile function was assessday completing
interval (n=25), continuous (n=25) and control (n=25juestions 1 to 5 on the International IndexEwéctile
groups. Ethical appwal for the study was granted by theFunction (IIEF), which is a multidimensional
Ethical Committee of Kano State Hospitals Managemeuuestionnaire (21)'he IIEF scoe representthe sum of
Board. Subject were fully informed about the questions 1 to 5, with a maximum score of 25; a sobre
experimental procedures, risk and protocol, after whickl or less indicates erectile dysfunction.
they gave their informed consent. Stress test: The Young Men Christian Association
Inclusion criteria: Only thosdiagnosed with ED of (YMCA) sub maximal cycle ergometry test protocol was
vasculogenic origin and who volunteered to participateins ed t 0o a s s e scspowsruab fescobedlyy aer ¢
the study were recruited. Subjects with chronic and stabdenerican College of Sports Medicine (ACSM) (24);
(> 1 year duration) hypertension (SBP between-14® Golding et al, (25). The YMCA protocol uses two to four
& DBP between 9409 mmHg) were selected. Only 3-minutes stages of continuous exercise, tweait rate
those who had epped taking antihypertensive drugs ofHR)-power output data points will be needed (steady
on a single antihypertensive medication, norstate HR) of beteen 110 and 150 beat/min.
psychological/psychiatry disorder were recruited (17). The two steady state HR were plotted against the
Exclusion criteria: Obese or underweight (Body maxespective workload on the YMCA graph sheet. A
index [BMI] > 30 & < 20 kg/nf respectively) smokers, straight line was drawn through the two points and
alcoholic, diabetic (Fasting blood sugar [FBS] >extended to the subjects predicted maximum HR {220
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Age). The point at which the djanal line intersects the During the 8 weeks training and sedentary
horizontal predictednaximum heart ratHR max] line  period, all subjects (interval, continuousc&ntrol) were
represents the maximal working capacity for the subjeqgilaced on methyldopa according to their pre recruitment
A perpendicular line was dropped from this point to theloses. Aldomet was preferred because it does not alter
baseline where the maximal physical workload capacityormal hemodynamic responses to exercise (26). It is a
was readin kg/min®, which was used to predict thewell-tolerated and mostly prescribed antihypertensive
subjects V@ max. This procedure was done for both prelrug in Nigeria (27)particularly Northern Nigeria where
and posttest stress test. the study was conducted (28).
Training program: Following stress test and prior to th@osttest procedure
exercise training, all subjects in continuous, interval and At the end of the 8 weeks training period, all
control groupsvere reassessed by a physician and wersubjects were asked to stop methyldopa (Aldomet) and
prescribed with aldomet as necessary. Subjectgere prescribed with placebo tablets in a single blinded
maintained these prescriptions with regular medicahethod for o week. In the last day of the post training
consultation and observation througtt the period of wash out period, fasting blood samples were collected as
training, so also the control group during the period adescribed earlier.
seckntary. Posttest stress test: Stress test was also conducted at the
The continuous group (group 1): subjects in théast day of the posttest wash out period as described
continuous group exercised on a bicycle ergometer atearlier.
low intensity of between 359% of their HR max Post trainig SBP, DBP, CRP assessment and stress test
reserve that was estimated 220 minutes for the age ofvare conducted as described earlier in the pretest
subject as recommended by ACSM (20). T8tarting procedures using standardized protocols, techniques and
workload was 100 kg (17 watts) which was increased atraethods and all subjects were presented with the IIEF
pedal speed of 50 (revolution per minute) rpm to obtain @uestionnaire.
HR max 35% was increased in the first two weeks and The coded responses on the IIEF wiren entered
level up at 59% HR max throughout the remaining pait to computer and analyzed using the statistical package
of the training period. Thaitial of exercise session was for the Social Science (SPSS) window version 16.0
increased from 45 minutes in the first two weeks o€hicago, IL; USA. ANOVA and Temhane post hoc
training to level up at 60 minutes throughout thenalysis was used (in the SPSS ANOVA, data were
remaining part of the training. entered as ordinal data for CRP, IIEF antkrval for
The interval group (group 2): subjects in theSBP, DBP & VQmax). The descriptive statistics
interval group exercised on a bicycle ergier at a ( Me an s, standard deviations)
moderate exercise intensity of between 60% and 79% HRaracteristics were analyzed. Spearman correlation was
max at a work/rest ratio of 1:1(20). Subjects pedaled atadso performed. In ANOVA, the difference between the
speed of 50 rpm with the initial workload of 17 wattspre and posttest values (changedre) was used as the
which was increased to HR of between 60% and 79% HiRependent variables. A value of P<0.05 was considered
max. In the first two weekghe intensity was 60% HR statistically significant.
max which was then increased and level up at 79% HR
max thoughtout the remaining period of the training.
The exercise session was increased from 45 minutesRESULTS
the first two weeks and maintained at 60 minutes
throughout the remaing period of the training program. Sixty five subjects (22 from interval, 22 from continuous
The frequency of training was three times per weeks. Ti& 21 from control group) completed the eight weeks
interval program was for 6 minutes work intervaldraining program. Ten subjec{8 from interval, 3 from
interspaced with 6 minute relief intervals in the first twacontinuous and 4 from control group) had dropped out
weeks while in the last 6 weeks the interval progreas because of neoompliance, unfavorable responses to
6 minutes work. Intervals interspaced by 6 minutes reliefnethyldopa and exercise training or had incomplete data;
At the rest intervals, subjects pedaled at zero resistant. therefore, the data of 65 subjects were used in the
Exercise session of three times per week wadtatistical analgis.
maintained throughout the 8 weeks period of trainingfor The subjectés age ranged f

both the interval and continus groups. mean + SD: interval (62.11+ 9.32years); continuous
The control group (group 3): subjects in the control61.78+ 7.79years) and Control (64.00 +8.53years)
group were instructed not to undertake any vigorougr oup s . There was no signifi

physical activity during the 8 weeks period of study. baseline physical characteristics and fasti@pd sugar






