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Aldosterone influences the kidney’s normal regulation of blood pressure (BP), but if
consistently elevated, aldosteronayntontribute to hypertension. Bfdecreased
with aerobic exercise training (AEX), but the extent to which plasma aldosterone
(PA) levels change is unclear. The CYP11B24C/T polymorphism has been
associated with hypertension and may contribute tatiaage in BP anBA with
AEX. The purpose of thistudy was to determine if 6 months of AEX changed PA
levels, 24hour N& excretion and BP in middiaged to older prehypertensives, and
whether the344C/T polymorphism was associated with changes in fhéasary
outcome variables. Forty (Z3aucasiansl4 African descents (AD), 2 Asian/Pacific
Islanders and 1 of other ethnicity) disease free sedentary prehypertensives completed
AEX. All participants followed the AHA Step | diet. Blood samples were coliecte
under fasting and supine conditions and PA was measured by RIA. In the total

sample PA levels decreased after AEX (p=0.04). The reduction in PA levels in



Caucasians-87+15 pg/ml, p=0.02) tended to be greater (p=0.07) than the reduction
in PA levels inAD (-2+8 pg/ml, p=0.77). Among AD, PA levels tended to decrease
when controlling for baseline PA levels (p=0.09). The changgstolic BR(SBP in
Caucasians-8+1 mm Hg, p=0.05) was significantly different (p=0.03) than the
change in SBP in AD (4+3, p=ZB). In the AD, 24our N4 excretion tended to
increase when controlling for baseline-l2dur Nd excretion p=0.06) Among the
Caucasians, the TC+CC genotype group tended to decrease PA-&9£P (pg/ml,
p=0.09) and significantly decreased SB#:R pg/ml, p=0.03). Among AD, the TT
genotype group significantly decreased PA levels when controlling for baseline PA
levels €177 pg/ml, p=0.04). The AD TC+CC genotype group tended to increase
SBP when controlling for the change in-Bdur Nd excretion (1+2 mm Hg,

p=0.09) and 2hour Nd excretion significantly increased when controlling for the
change in BMI (14+11 mmol/d, p=0.03). BP and PA levels appear to be more
responsive to AEXn Caucasians compared to AD. The CYP11B24C/T gene

appears to inflance the responses of hypertensive phenotypes to AEX.



INFLUENCE OF THE CYR1B2-344C/TPOLYMORPHISM
ON PLASMA ALDOSTERONE, SODIUM EXCRETIONAND BLOOD
PRESSURE RESPONSE®T.ONG-TERM AEROBICEXERCISE TRAINING
IN MIDDLE-AGED TO OLDER PREHYPERTENSIVES

By

Jennifer Michelle Jones

Dissertation submitted to the Faculty of the Graduate School of the
University of Maryland, College Park, in partial fulfillment
of the requirements for the degree of
Doctor of Philosophy
2004

Advisory Committee:

Associate Professor Dr. Michael Brown, Chair
Professor Sharon Desmond

Assistant Professor Thomas Dowling
Professor James Hagberg

Assistant Professor Stephen Roth



© Copyright by
Jennifer Michelle Jorse
2004



Dedication

To my mother who planted and began the cultivation of the seed to my success

To my father who continued to water and cultivate me when my mother could no
longer

To my grandmother who provided me with light and inspiration for grow
To my aunts who continually nurtureddatended to me as if | was theivn

To all of my family and friends who provided me with more love than | could ask for



Acknowledgements

| would like to extend my sincerest apgigdion to my advisor Dr. Michael Brown
who has been supportive of me from the time | showed interest in the exercise
physiology program here at University of Maryland. Thank you for never doubting
my abilities and skills and thank you for taking me toribet level

| would also | like to extend my appreciation to Dr. James Hagberg who also
supported me in so many immeasurable ways. Both Dr. Brown and Dr. Hagberg
made my journey possible in so many ways.

Thank you to my committee members Dr. Roth,Desmond and Dr.
Dowling for extending their time and advice in the development of this dissertation.
As well as a special thank to Dr. Dowling and his colleague Dr. Bauer for extending
their lab space to me to perform my aldosterone assay.

| would also lke to commend the entire GERS staff for being so supportive of
each other and working like a well oiled machine to meet our common goals. Also a
special thank you to Dana Phares, Amy Halverstadt, Tina Ellis, Nicola Fenty, and
Joon Park and all of the GER&ff for making my experience here better than |

could have ever imagined.



Table of Contents

DEAICATION . .. oo e e e e i
ACKNOWIEAGEMENTS. ...ttt e e e e e e e e e e e e e iii
Table Of CONIENES. ...t e e e e e e e e e e e e, iv.
LISt Of TaD S . .. e e e e e \Y
I 0 T T = Vi
0 (1 1
[a) (010 [¥ o3 1[0] o T 1
1Y/ 121 070 1o K- 5
RESUI S . ..o e e e e e 14

DS CUSSION. .. ettt e e e e e e e e e 239

Apperdix A — Statement of Research Purpose................ccccoeveevecivvie e enn 20054

Significance Of StUAY ..o 54
Research HYypotheES. ... e, 56
(D] 110 41 7=V [0 I PP o ¥ 4
LIMITALIONS . .. et e e e e 57
Definition Of TeIMIS. ... e e e 59
Appendix B— Reviewof Literature..........c.ooovi i ii i e e e 61
Appendix C— DetailedMethodology..........coov i iiiiii e, 113
Appendix D— Aldosterone Radioimmunoassay Protocol..............cc......... 124
Appendix E- Human Subjects Approval and Consent FOrms......................... 128
Appendix F— Statisti@l Tables.............cooiiii 138
RO EIEBNCES. ... 190



Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

Table 6.

Table 7.

Table 8.

Table 9.

Table 10.

Table 11.

Table 12.

Table 13.

Table 14.

Table 15.

List of Tables

Subject characteristics before arittaaerobic exercise training in the
total population..........ccii i e 000 22

Comparison of subject characteristics between the African descent and
Caucasian groups before and after aerobic exercise training............... 23

Change values fgrimary outcome variables and-Bdur K™ excretion
for individuals of African descent and Caucasians..........ccccveeveveen.n. 24

Subject characteristics before and after aerobic exdraiséng in
CAUCASIANS. ... et e e e e e e e e 25

Subject chacteristics before and after aerobic exercise training in
individuals of African descent.............cooovvi i 26

Genotype and Allele frequencies for Caucasians...................... 27

Baseline subjectharacterlstlcs for TT and TC+CC genotype groups i
Cau@sians.. ..28

Subject characteristics in the Caucasian TT and TC+CC genotype groups
after aerobic exercise trainiNg..........c.oovviiiiiii i e e e, 29

Subject characteristics before and after aerobic exercise training in the
Caucasian TC+CC genotype group.......cceeeeeeeeseeevenieneeeeeeeeennennnennnn. 30

Subject characteristics before and after aerobic exercise training in the
Caucasian TT genotyPe grOUP ... ..uvuuereereee et eeie e eneeneeaeeeniennns 31

Genotype and allele frequencies for individual African descent...... 32

Baseline subjecti@aracteristics for TT and TC+CC genotype gromps
individuals of African descent.............co i 33

Subject baracteristics for TT and TC+CC genotype gromps
individuals of African desent after aerobic exercise training............. 34

Subject characteristics before and after aerobic exercise training in the
African descent TT genotype groUP........vveenienetieninene e eanenn s 35

Subject characteristics before and after aerobic exercisagamthe
African descent TC+CC genotype groUp.......oevveeeeereerseenienennenenn. 36

\Y



Figure 1.

Figure 2.

List of Figures
Relationship between baseline plasma aldosterone levels and the change
in plasma aldosterone with aerobic exercise training in Caucasians...... 37
Relationship between baseline plasma aldosterone levels and the change

in plasma aldosterone levels with aerobic exercise training in individuals
Of African deSCeNt..........oviiiiii i e e 20000038

Vi



Introduction

Essential hypgension is a chronic disease in which the etiology is considered
to be multifactoral and polygenic. Due to the complex pathology and the polygenic
nature of hypertension, research has necessarily focused on multiple physiological
mechanisms and candidafenes to better understand the factors involved in the
etiology of hypertension. The rerangiotensiraldosterone system (RAAS) has
received significant attention because of its role in the kidney’s regulation of blood
pressure. Components of the RAASIsas aldosterone, have been shown to have a
substantial influence on sodium (Naeabsorption within the kidney, which can lead
to an increase in blood pressbd). Specifically, aldosterone is released from the
zona glomerulosa region of the adrer@tex and acts on the collecting tubules in the
kidney to increase Naeabsorptior{54).

Given that aldosteroraffectsrenal Na handling and consequently blood
pressure, alterations in aldosterone biosynthesis may contribute to the development of
hyperension. This reasoning has prompted investigation into genes that might
influence aldosterone biosynthesis. Recently, the aldosterone synthase (AS) gene
CYP11B2, which is expressed in the zona glomerulosa of the adrenal cortex, has been
identified as a pssible contributoto the development of hypertension because it
codes for the enzyme AS (P450c11AS), which syntlessaldosterone (20; 54; 161).

Polymorphisms within the CYP11B2 gene, such as-8&IC/T single
nucleotide polymorphism (SNP), may be m@sgible for the interindividual variation
in aldosterone levels and may affect an individual’s susceptibility to hypertension.

The—-344C/T polymorphism is a promoter mutation that consistsofa Cto T



nucleotide substitutior344 nucleotides upstream frahe start of translatio(iL55).
The SNP resides in the Ad4 sequence, a nuclear receptaitbdliat is required for
the developrant and function of the adrenal glaradsl the region where the
transcription factor, steroidogenic transcription factor-{$binds (10; 104)it has
been suggested that the44C/T polymorphism may affect SFbinding(155), but
there is continued debate on whether #ffiscts gene expressidho0; 20).

Recently, Henderson et al. reported that the risk of hypertension was
associated with the T allele of th844 C/T polymorphism in hypertensives of
African descen{66). Similarly, Brand and colleagues found that the T allele was
more frequent in hypertensive Caucasians compared to normotensive Cauyddsians
29). The T alleé has also been linked to the @gsociated increase in diastolic blood
pressure (DBP) in Caucasian ma&27). Despite these positive findings, other
studies have reported no association betweesB&#C/T polymorphism and
hypertension in individualsf @frican descent, Caucasians and Japa(i£3el150;

163)

In regards to ethnicity, there appears to be some differences+844€/T
allele frequency. It has been reported that among those of African descent, the T
allele has a much higher frequencsgritthe C allel€163) In Caucasians, the
frequency of both the T and C allele has been reported to be approximately 50%
(163)

Based on the available evidence, #3d4C/T allele association with
aldosterone levels in the plasma and urine may differdesstwmormotensive and

hypertensive individuals. For example, in hypertensives, the C allele was associated



with greater plasma aldosterone levels and the CC genotype was associated with a
lack of reduction in serum aldosterone levels after one week dflardbading (31;
114) Counter to these findings, Davies et al. and Brand et al. have reported that in
normotensivesthe T allele was associated with increased urinary aldosterone
excretion and plasma aldosterone leygls 29)

Aerobic exercise traingnis effective in reducing blood pressure in
hypertensive individualgs8; 59; 84; 87; 1250ne possible mechanism for exercise
training-induced reductions in blood pressure is an increase’ieXtaetion(16; 84)
and it is possible that a reductionplasma aldosterone levels with exercise training
could contribute to the increase in"Necretion(13; 67; 86)

Despite controlling for variables known to affect the blood pressure response
to aerobic exercise training, there continues to be hypertensiveduds who
change and other individuals wHo not change their blood pressure and other
hypertensiofrelated phenotypes with aerobic exercise training. Based on the
observed interindividual variability in the blood pressure response to aerolstsexer
training, studies have been conducted to determine the influence of common gene
variants on the responses of hypertenselated phenotypes to aerobic exercise
training.

The purpose of the current study was to determine whether 6 months of
aerobic &ercise training reduced plasma aldosterone levels, increadeal2MNd
excretion and reduced blood pressure in middjed to older prehypertensives.
Additionally, becaus¢éhe CYP11B2-344C/T polymorphisnmas been related to

plasma aldosterone, Nhanding and blood pressure it was important to investigate



whether the344C/T polymorphism influenced the responses of these variables to

aerobic exercise training.



Methods

Screening

Participants between the ages of/years were rguited from the College
Park, Maryland and the District of Columbia metropolitan area, via advertisements in
newspapers, radio public service announcements, direct mail and health fairs. The
Institutional Review Board of the University of Maryland, Coéldgark approved the
study. Participants underwent an initial telephone screening and were eXatuided
the studyif they had a body mass index (BMI) greater than 37 kgamy form of
cardiovascular disease (CVD), liver disease, diabetes, pulmonaryediseas
orthopedic conditions that would impair their ability to exercise. Females were
excluded if they were not pestenopausal for more than 2 years. Wbo that were
postmenopausal, they were asked to maintain their hormone replacement status for
the antirety of the study. Potential participants on more than 2 antihypertensive
medications were excluded. Participants in the study were required to be sedentary,
therefore those exercising more than 2 times per week for more than 20 minutes were
consideredhctive and were excluded.

Participantsvho met the initial study inclusion criteria provideaitten
informed consent andere scheduled for twscreening visits. The first screening
visit involved a 2hour postprandial glucose tolerance testd blood amples were
obtained for chemistries and DNA analysis. Participants were excluded if they
exhibited a fasting blood glucose > 126 mg/dl, or a blood glucose greater than 200
mg/dl at 2 hours. Participants were excluded if they hgidraerular filtration rge

(GFR) < 60 ml/min/1.73 rh which was estimated by use of the Modification of Diet



in Renal Disease (MDRD) equation, and serum creatinine levels >1.5 mg/dl, both
ensured that they did not have evidence of renal disease. BMI was verified and three
casuablood pressure measurements were taken on eadhsargstandard
sphygmomanometer. Participants with an average systolic blood pressure (SBP) <
120 or >159 mm Hg and/or diastolic blood pressure (DBP) <80 or >99 mm Hg were
excluded from the study.

During the second screening visits, participants performglyaician
supervisedyraded exercise test (Bruce protocol) to screen for CVD. ECG, blood
pressure, and heart rate were measured befoteetigmilltest, at the end of each
stage, and during the 6 miegtafter the test. The test was terminated upon the onset
of cardiovascular signs and/or symptoms, or when the participants could no longer
continue. Subjects were includedthe study if they did not exhibit any

cardiovascular signs or symptoms and less than 2mV ST segment depresgi)n

Dietary Stabilization/Medication Tapering

Dietary and weight changes are known to independently contribute to the
reductionin blood pressuré€9; 42; 49) In order to control for such effects, all
participants wereequired to be weight stable and follow a controlled diet in order to
determine the independent effects of aerobic exercise training on plasma aldosterone
levels, N& excretion, and blood pressure. Participants attendedeel dietary class
taught by &Registered Dieticiatwo times per week. The participants followed the
American Heart Association (AHA) Step | diet (56% of calories from
carbohydrates, 385 % from fat, 2e25% from protein, 350 mmol/day of cholesterol,

and 3g/day of salt) for the erdty of the study. The participants were required to stay



within 5% of theirstudyentry body weight throughout the study. The participants
completed a-tlay food record to ensutieat they adheretb the diet. Participant’s
diet records were analyzég the dieticiarusing the Nutritionist IV software.

Participants using antihypertensive medications were tapered off of their
medications during the-@week dietary period with written approval from their
personal physician. Participants needed to maintain bfood pressure between 120
159/8699 mm Hg to be included in the studarticipants with SBP < 120 or >159
mm Hg and/or DBP <80 or >99 mm Hg consistently during tiaee€k dietary period
were excluded from the study.

Baseline Testing

Casual Blood Pressure Measurement: Casual blood pressure was meastined
all participants on three separate dagsording tahe JNC VII guideline$19). The
average of the casual blood pressure measurements recorded on separate baseline
testing dgs wasthe primary outcme variable used in the data analysis. In the event
that casual blood pressure measurements werebtdynedon two separate baseline
testing days, these values were averaged and used as the primary outcome variable in

the data analysis.

24-hour Urine Collection: Participants underwent urine collection to measure
24-our Nd and potassium (K excretion. The participants were given 2 urine
collection bottles inwhichto collect their une over the 2hour period, starting the
morning they picked up theontainers (7ar®am) and ending after their first
urination of the morning. Theyerealsogiven a cooler filled with ice to keep the

urine cold. Participants returned the uraomtainersthe followingmorning The



urine was processed at the Universityaryland, College Parklypertension and
Exercise Physiology Laboratoand sent to Quest Diagnostialkoratories for
analysisof Na and K excretion(CLIA License 21D0218877 ).

Maximal Oxygen Consumption (VO.max) To develop an exercise
prescriptionspecific for each participant and to assess their cardiovascular fitness,
participants performed physician supervisedO.max test. Participants began
exercising on a treadmill at an intensity equivalent to 70% of the peak heart rate they
achieved duringheir screening exercise test. Participants were fitted with a
mouthpiece and a nose clip in order to collect the expired air necessary to measure
oxygen consumption. The grade was increased 2% every 2 minutes, and ECG, heart
rate and blood pressure wasasured every 2 minutes and after the test. The test was
stopped when participants could no longer continue or upon onset of cardiovascular
signs and/or sympton{2). Oxygen uptake was measured using a computerized on
line VO, system including a gas anaéyZMass Spectrometer MGALOO, Marquette
Electronics Inc., Milwaukee, WI) and a-thirectional turbine flow meter (Ventilation
Measurement Module VMM2, Interface Associates, Aliso Viejo, CAJO.maxwas
measured continuously, andorderto ensure that true VOmaxtwaoof the three
criteriawere meRER > 1.1, HR > [22@&ge] and <150 ml/min increase in O

during tre last two minutes of the test)

Body composition: Changes in percent body fat may act as a confounding
variable when measuring thaedependent effect of exereisraining on blood
pressure, plasma aldosterone alal excretion(9; 46-49; 78; 129) Therefore, dual

energy Xray absorptiometry (DEXA) was used to assess any body composition



changes that occurred during thenénth aerobiexercise training periodtat mass
and fat free mass were measuiedrticipants were instructed to fast for 12 hours

prior to the start of the test.

Measurement of Aldosterone: Blood samples for the measurement of plasma
aldosterone were collected befdhe start of the oral glucose tolerance test (OGTT).
Participants were instructed to undergo hdRr fast prior to blood sample collection
andto exclude all ibuprofen and antihistamines 48 hours before the QG/M)TThe
aldosterone samples were cotkd while the participant was supine for2®
minutes(142) Blood samples were collected in EDTA tubes and centrifuged at 3000
rpm for 20 minutes at°€, and the plasma was aliquoted into 1.5 ml microtubes and
stored at-20°C (85). Radioimmunoassay wased to measure plasma aldosterone

levels {%1 CoatA-Count Aldosterone kit, Diagnostic Products Corporation).

Genotyping: Genotyping was performed at tRanctionalGenomics
Laboratory in the Department of Kinesiology at the University of Maryland. DNA
was extracted from whole blood samples using techniques described by(Millgr
DNA amplification was performed by polymerase chain reaction (PCR), with the use
of the CYP11B2-344C/T) forward primer 5’AGG-GTG-TAE CTG TGT-CAG-
GGC A3 and the CYP11B2344C/T) reverse primer &£CT-CTC-CTT-TCT-
CCA-GGGCTG A-3'. The PCR was performed at a denaturing temperature’@f 95
for 5 minutes, followed by 35 cycles at°@for 30 seconds, 88 for 30 seconds,
72°C for 30 seconds and 72 for 5 minutes. Digestiowas performed with the Hae

[l enzyme, and TT homozygotes were detected at 186 base pairs (bp), CT



heterozygotes were detected at 186, 115, and 71 bp, and CC homozygotes were

detected at 115 and 71 bp.

Exercise Training

Participants underwent a 6 montlpswised aerobic exercise training
intervention, which was held at the University of Maryland Wellness Research
Laboratory. Participants exercised 3 times per week and were given a wrist heart rate
monitor (Modé& 6124, Polar Electro, Canada)monitor th@ prescribed heart rate.

During the first week of exercise training, the participants exercised for 20 minutes at
50% of heart rate reserve (HRR). Exercise duration was increased gradually by 5
minutes per week until the participants were exercising@aniiutes. At the ®

week, exercise intensity was increased by 5% of their HRR every week until they
were exercising at 70% of HRR. Seated blood pressures were measured at the
beginning and end of each exercise session. The participants recorded tkeir blo
pressure, heart rate, weight, exercise intensity and duration in a logbook provided for
them. These log books were analyzed to ensure that the participants were adhering to
their exercise prescription. Once the participants completed thedék of eercise
training, they were required to add an extra day of unsupervised exercisesfor 45

minutesat <70% of HRRo their current exercise prescription.

Final Testing

Upon completion of the-&onth exercise training protocol, participants
repeated dlests performed at baseline. This included casual blood pressure

measurement, 2dour urine collection, V@nax, body composition, and aldosterone

10



measurement. The participants continued exercising until all final tests were
completed. In addition, thenfal tests were performed after participants provided a 7
day food record to ensure dietary compliance, an@&Hours after their regular

exercise session.

Data Analysis

Statistical analyes were performed using SPS®i@&fon 11.0)A dependent
samplst-test was used to determine whether there were significant changes in
subject characteristics with aerobic exercise trainingertatal study population.
ANCOVA was performed in the totahmpleto determine isignificantchanges
occurredin the primary outcome variables (plasma aldosterone levelao2d N&
excrdion and casual blood pressuvgjh aerobic egrcise trainingVariables known
to influence the primary outcome variables weralwsecovariates. ANCOVAvas
also performed when ethniciynd gender were entered separately as grouping
variables. Linear regression analyses were conducted to determine if there were
relationships between the change values for plasma aldosterone 2dvedsir N&
excretion, and blood pressure.

An independensampled-test was performed to compare subject
characteristics betweehe two ethnicitiegCaucasians and individuals of African
descentandadependent-test was performed within ela ethnic group. ANCOVA
was performed within each ethnic group. Linesgression analyses were also

conducted within each ethnic group to determine if there were relationships between
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the change values for plasma aldosterone levels ahd@4Nd excretion, and
casual blood pressure.

The literature has reported that the/EM B2-344C/T genotype and allele
frequencies differ between Caucasians and individuals of African d€4dei®i6;
147; 163). Therefore, genetic analyseere performed separately within each ethnic
group. A ChiSquare test was performed within each etlgnoup to determine if the
genotype distribution of the CYP11B344C/T polymorphism was in Hardy
Weinberg equilibrium. An independentast was performed to compare the subject
characteristics between the TT and TC+CC genotype groups before andrafter ae
exercise trainingA dependensamplest-test was performed within each genotype
group to determine whether there were changes in subject characteristics with aerobic
exercise training. ANCOVA was perfoed within each genotype grotgppcompare
differences in the primary outcome variables. Linear regression analyses were also
conducted within each genotype group to determine if there were relationships
between the change values for plasma aldosterone levels dmodi2Md excreion,
and casual bloodressureAll values are reported as meanSE. ANCOVA results
were reported as adjustateansA p-value of < 0.05 was considered statistically

significant.

The variables gender, age, BMI, Nand K™ excretion are known to have an
influence on plasmaldosterone levels; therefore they were used as covariates when
measuring the effect of exercise training on plasma aldosterone levels. The variables

plasma aldosterone, Naxcretion and BMI are known to influence blood pressure;

12



therefore they were used covariates when measuring the effect of exercise training
on blood pressure. Additionally, BMI and plasma aldosterone can influerice Na
excretion, therefore they were used as covariates when investigating the effect of
exercise on 24hour N& excretion

Four separate assays were completed to measure plasma aldosterone levels in
all of the samples. The intassay coefficient was 24.9% and the wassay

coefficient was 20.4%. The sensitivity of the assag 11pg/ml.
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Results
Total Sample

Sixty-six participants (37 females and 29 males) with a mean age of 58+1
years were enrolled in this study, in which 5094633) were Caucasian, 42%8)
were of African descent, 3%%2) were Asian/Pacific Islander and 5%=8) were
categorized as othethnicity. The participants were prehypertensive (SBP 1311
mm Hg, DBP 85+1 mm Hg), had plasma aldosterone levels (8217 pg/ml) within the
normal range (2@30 pg/ml) and had 2Bour Nd excretion (112+7 mmol/d) within
the normal range (5280 mmol/d). Sam creatinine (1.0+£0.0 mg/dl) and GFR (76%2
ml/min/1.73 nf) were less than 1.5 mg/dl and greater thamBmin/1.73 nf,
respectively, indicating normal renal function. Additionally, the participants were
overweight (BMI 28.7+0.5 kg/A) and unfit (VQ max23.9+0.6 ml/kg/min).

Of the 66 participants, 40 (22 males and 18 females) completed the 6 month
aerobic exercise training intervention. Of those completing the aerobic exercise
training intervention, 23 were Caucasian, 14 were individuals of African dge&cen
were Asian/Pacific Islanders and 1 individual was categorized as other ethnicity. In
this total group, SBP, DBP, and Zdour Nd excretion did not significantly change
with aerobic exercise training, but there was a significant reduction in plasma
aldosterone levels with aerobic exercise training (p=0.04) (Table 1). There was no
significant change in 2Aour K™ excretion, but there was a significant reduction in
BMI, total body fat, and body weight, and a significant increase ipXéx with

aerobic errcise training (Table 1). The change in plasma aldosterone levels were not

14



independently related with thiaininginducedchangs in SBP, DBP pr 24-hour
Na’ excretion.
Ethnicity
Both ethnic groups (African descent and Caucasian) were prehypertensive and
had normal baseline plasma aldosterone levels amb@4Nd excretion (Table 2).
The BMI and VQ max values for each ethnic group indicated that they were
overweight and unfit (Table 2). Individuals of African descent had baseline plasma
aldosterone lesls that were 42% lower than Caucasians (p=4).@0d baseline 24
hour K™ excretion that was 28% lower (p=0Q)@ompared to Caucasians (Table 2).
The change in plasma aldosterone levels (final vs. baseline) with aerobic
exercise training tended to bdfdrent between the two ethnic groups (p=0.07)
(Table 3). Final plasma aldosterone levels after aerobic exercise training also tended
to be different between the two ethnic groups (p=0(08ple 2). Additionally, after
separately controlling for final BMAnd final 24hour K™ excretion after aerobic
exercise training, final plasma aldosterone levels after aerobic exercise training were
significantly different between the two ethnic groups. Adjusted means for final
plasma aldosterone levels in the two @&tlgroups after aerobic exercise training, and
after controlling for final BMI weré0x7 pg/ml in the Caucasian groapd60+9
pg/mlin theAfrican descent group (p=0.03)he adjusted means for final plasma
aldosterone levels in the two ethnic groupsradezobic exercise training, and after
controlling for final 24hour K™ excretion weré2+7 pg/ml in the Caucasian group
and 5818 pg/ml in the African descent group (p=0.Thgre was no difference in the

change in 2our Nd excretion between the twohaiic groups (Table 3). The
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change in SBP was significantly different between Caucasians and individuals of
African descent (Caucasiargl mm Hg; African descent=8 mm Hg, p=0.03).
After aerobic exercise training, body weight was significantly lower.(20among
individuals of African descent compared to Caucasians (Table 2).

Caucasian Group: The Caucasians significantly increased,\ftax and
reduced total body fat, body weight, and BMI after 6 months of aerobic exercise
training (Table 4). Aerobic exese training significantly reduced plasma aldosterone
levels and SBP (Table 4). Baseline plasma aldosterone levels were a strong predictor
of the change in plasma aldosterone levels with aeea@rcise training (r=0.90,
p<0.001), with those who hade highestbaseline plasma aldosterone levels
experienced the greatest reduction in plasma aldosterone levels (Figure 1). After
accounting for baseline plasma aldosterone levels, the reduction in plasma
aldosterone levels with aerobic exercise trainingaiaed significant. The adjusted
mean for the change in plasma aldosterone levels when controlling for baseline
plasma aldostrone levels was39+8 pg/ml (p©.00L).

Baseline SBP was a strong predictor of the change in SBP with aerobic
exercise training (r=0.60, p=0.01). Those with the greatest SBP at baseline had the
greatest reduction in SBP with aerobic exercise training. There was no significant
change in 2sour Nd and K excretion with aerobic exercise training (Table 4). The
change in plasma aldosb@e levels with aerobic exercise training were not
independently related with the change in SBP, DBR4-hour N& excretion in

Caucasians.
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African Descent Group: The individuals of African descent significantly
increased their VOmaxwith aerobic execise trainingTable 5). There was no
significant change in total body faindBMI, and body weight tended to decrease
after aerobic exercise trainimgindividuals of African descent (Table 5). There were
no significant changes in SBP, DBP and plasidasterone levels with aerobic
exercise training (Table 5). After accounting for baseline plasma aldosterone levels,
there was a tendency for plasma aldosterone levels to decrease with aerobic exercise
training. The adjusted mean for the change in plasddusterone levels when
controlling for baseline plasma aldosterone levels-&a% pg/ml (p=0.09). There
was also a tendency for baseline plasma aldosterone levels to be negatively related to
the change in plasma aldosterone levels with aerobic exe@iis@dr (r=-0.50,
p=0.09) (Figure 2)There was a tendency f@4-hour Nd excretionto increase after
aerobic exercise training whaccounting for baseline Z#bur N& excretion
(p=0.06).There was a tendency for a negative relationship between bazthoar
Na' excretion and the change in-Bdur N4 excretion with aerobic exercise training
(r=-0.53, p=0.06)Additionally, the change in DBP was statistically significaftéer
accounting for the change in-Bur Nd excretion (p=0.05)This did not @cur with
SBP.It was found that the change in plasma aldosterone levels with aerobic exercise
training was not independently related to the change in SBP 0bB#®hour N&

excretion.
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GenotypeResults

CYP11B2-344C/T genotype and allele frequenaigter between Caucasians
and individuals of African descent (14; 66; 147; 163), therefore the frequencies were
determined separately in each ethnic group. Due to the small number of individuals
who were either Asian/Pacific Islander or categorized as etimicity, genotype
frequency was not determined in these two groups.

Caucasian Group: The CYP11B2344C/T genotype frequencies for
Caucasians were 0.41, 0.39 and 0.20 for the TT, TC and CC genotypes, respectively
(Table 6). The T and C allefeequences were 0.61 and 0.38milar to what has
been found in other Caucasian populations (14; 163). The distribution of the
CYP11B2-344C/T genotype frequencies were in Hawilginberg equilibrium
(y%=1.05, p=0.61). The TT genotype group tended (p=0.06) to be younger than the
TC+CC genotype group (Table 7), but there were no other differences in baseline
subject characteristics between the two genotype groups.

There were 9 participants in the TThgéype group and 13 in the TC+CC
genotype grougvho completed the study. The change in plasma aldosterone levels
with aerobic exercise training was significantly different between the two genotype
groups after accounting for baseline plasma aldosteroatslélhe adjusted means
for change in plasma aldosterone levels in the two genotype groups when controlling
for baseline plasma aldosterone levels w2810 pg/ml for the TT genotype group
and-47+8 pg/mifor the TC+CC genotype group @£01). Other vaables known to

affect plasma aldosterone levelgl not affect the change in plasma aldosterone levels
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between the two genotype groups when used as covariates. Final values for plasma
aldosterone levels after aerobic exercise training were significamgr lamong the
TC+CC genotype group compared to the TT genotype group (Taldleerhange in
SBP was significantly different between the two genotoeipswhen accounting

for baseline SBPThe adjusted means for the change in SBP in the two genotype
groups when controlling for baseline SBP wet&2 mm Hgfor the TT genotype

group and4+1 mm Hgfor theTC+CCgenotype grouppE0.02).The change in DBP
was significantly different between the two genotype groups (p=0.04) (Table 8).

In the TC+CC genotypgroup there was a significant reduction in SBRII,
total body fat, and body weight and a trend toward a reduction in plasma aldosterone
levels (Table 9). The change in plasma aldosterone levels with aerobic exercise
training was not independently relatedthe change in SBP and-Bdur N&
excretion within any genotype groufhere were no significarthanges in the
plasma aldosterone, ¥bur Nd excretion and blood presstrethe TT genotype
group (Table 10).

African Descent Group: The CYP11B2344 T and C allele frequencies for
individuals of African descent were 0.75 and 0.25, respectively (Table 11). These
frequencies are similar to previous studies that have included individuals of African
descent (66; 163). The genotype frequencies were Q&2,dnhd 0.04 for the TT,

TC and CC genotype groups, respectively (Table 11). The distribution of the
genotype frequencies was in Hafdieinberg equilibriumy?=0.427, p=0.75). At
baseline, there was a tendency for the TC+CC genotype group to haveea great

percent body fat (p=0.07) compared to the TT genotype group (Table 12). There were
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no other differences in baseline subject characteristics between the two genotype
groups.

There were 6 participants in the TT genotype group and 8 in the TC+CC
genotypegroupwho completed the studwfter controlling for baseline plasma
aldosterone levels, there wadiierence in the change in plasma aldostetenels
with aerobic exercis&aining between the two genotype graupse adjusted means
for the change iplasma aldosterone levels in the two genotype groups when
controlling for baseline plasma aldosterone levels w22¢9 pg/mlin the TT
genotype group and 1248 pg/ml in the TC+CC genotype gqoe.@1).Final
plasma aldosterone levels after aerobic e@genraining were significantly greater
(p=0.01) among the TC+CC genotype group compared to the TT genotype group
(Table 13). The change in SBP was also significantly (p=0.05) different between the
two genotype groups (Table 18)ith the TT genotypéaving a nonsignificant
reduction in SBP (Table 14) and the TC+CC genotype groumtgtalincrease in
SBP with aerobic exercise training (Table 15). There was no significant difference
between the two genotype groups in the changes indBR-hour Nd exaetion
with aerobic exercise training.

After accounting for baseline plasma aldosterone levels, the change in plasma
aldosterone levels was significant in the TT genotype group. The adjusted mean for
the change in plasma aldosterone levels in the TT geaaroup when controlling
for baseline plasma aldosterone levels vitd<7 pg/ml (p=0.04). Adjusting for
baseline plasma aldosterone levels, the change in plasma aldosterone levels was not

significant in the TC+CC genotype group. Among the TC+CC genayqe, there
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was a tendency (p=0.10) to increase SBP with aerobic exercise training (Table 15).
SBP tended to increase with aerobic exercise training when accounting ¢oatige

in 24-hour N& excretionin the TC+CC genotype grouphe adjusted mean fte

change in SBP in the TC+CC genotype group when accounting for the change in 24
hour Nd excretion was 11+2 mm H@+£0.09).Adjusting for the change in 2dour

Na" excretion, the change in SBP was not significant in the TT genotype group. There
was a gnificant increase in 2#our Nd excretion after accounting for the change in
BMI among the TC+CC genotype group. The adjusted mean for the change in 24
hour Nd excretion in the TC+CC genotype group when controlling for the change in
BMI was 14+11 mmoll (p=0.03). Adjusting for the change in BMI, the change in
24-hour Nd was significant in the TT genotype group. In both genotype groups, the
change in plasma aldosterone levels with aerobic exercise training was not

independently related to the chang&BP, DBP and 2#our Nd& excretion.
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Table 1. Subject characteristics before and after aerobic exercise training in the total

sample

Variable N Before After P-value
BMI (kg/m?) 39 28.3+0.6 27.840.6 0.002
Weight (kg) 39 84.242.2 82.4+2.1 0.001
Total Body Fat (%) 29 3742 35+2 0.001
VO, max (ml/kg/min) 38 24.6+0.8 28.1+0.9 <0.001
Na' excretion (mmol/d) 37 11949 124+10 0.43
K* excretion(mmol/d) 37 664 68+4 0.56
Total Urine Volume (ml/d) 37 2104+143 21971144 0.40
Systolic BP (mm Hg) 34 132+2 131+2 0.54
Diastolic BP (mm Hg) 33 84+1 84+1 0.86
Plasma Aldosterone (pg/ml)37 95+10 7515 0.04

Values are unadjusted means + SE.

Samples sizes vary because of missing data.
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Table 2. Comparison of subject characteristics between the African descent and
Caucasian groups before and after aerobic exercise training

African descent Caucasians
Variable Baseline Final Baseline Final
Age (years) 57+1 (n=28) 58+1 (n=33)
Height (cm) 16742 (n=28) 173£2 (n=33)
Weight (kg) 81.7+2.3 (n=25) 76.6+3.0 (n=13)** 85.9+2.8 (n=31)  86.9+2.8 (n=23)
BMI (kg/m?) 29.2+0.7 (n=25) 26.9+0.8 (n=13)  28.6x0.7 (n=31)  28.7+0.7 (n=23)
SCr (mgdl) 1.140.0 (n=26) 1.0£0.0 (n=31)
GFR (ml/min/1.73rf) 7743 (n=26) 7522 (n=31)
Total Body Fat (%) 402 (n=20) 40+£3 (n=11} 36+2 (n=32) 34+2 (n=16

VO, max (ml/kg/min) ~ 22.2+0.6 (n=24)* 25.9+1.6 (n=13)** 24.8+0.9 (n=30) 29.2+1.1 (n=22)
Na' excretion (nmol/d) 109+11 (n=25) 11811 (n=13) 114++10 (n=31) 132415 (n=22)

K* excretion (mmol/d) 51+4 (n=25)* 6948 (n=13) 7014 (n=31) 6914 (n=22)
Total Urine Volume

(ml/d) 18284151 (n=25) 19574206 (n=13) 2154+150 (n=31) 23951191 (n=22)
Systolic BP (mm Hg)  129+2 (n=21) 134+4(n=10) 13242 (n=31) 131+2(n=21)
Diastolic BP (mm Hg) 86+1 (n=20) 84+2 (n=9) 85+1 (n=28) 84+2 (n=21)

Plasma Aldosterone
(pg/ml) 62+7 (n=28)* 61+9 (n=14) 107+12 (n=28) 81+7 (n=20)

SCr, serum creatinine; GFR, glomerular filtration rate. Values are unadjusted means +
SE. * £0.05 Baseline ethnic differences; *0.05 Final ethnic differences.

These are not within ethnic group comparison sample sizes. Within ethnic group
comparisons are shown in Tables 4 & 5.
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Table 3. Change values for primary outcome variables 4#mb@r K~ excretion for
individuals of African descent and Caucasians.

Variable African Descent Caucasians
Change Naexcretion (mmol/d) 4+12 (n=13) 918 (n=22)
Change K excretion (mmol/d) 1248 (n=13) -2 5 (n=22)
Change Systolic BP (mmHg) 413 (n=10) -3+1 (n=21)*
Change Diastolic BP (mm Hg) -1+2 (n=9) 0£1 (n=21)
Change plasma aldosterone (pg/mb2+8 (n=14) -37+15 (n=20)

Values are ungdsted means + SE. * Significant difference a0®5.
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Table 4. Subject characteristics before and after aerobic exeeiiseg in

Caucasians

Variable N Before After P-value
BMI (kg/m?) 23 29.1+08 28.7+0.7 0.01
Weight (kg) 23 88.2+2.9 86.9+2.8 0.01
Total Body Fat (%) 16 36+2 3442 0.001
VO, max (ml/kg/min) 22 25411 29.241.1 <0.001
Na’ excretion (mmol/d) 22 123+14 132415 0.29
K* excretion (mmol/d) 22 7145 69+4 0.67
Total Urine Volme (ml/d) 22 2227+201 2395+191 0.36
Systolic BP (mm Hg) 21 133%2 131+2 0.05
Diastolic BP(mm Hg) 21 84%2 84+2 0.83
Plasma Aldosterone (pg/ml) 20 119+16 81+7 0.02

Values are unadjusted means + SE.
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Table 5. Subject chartmristics before and after aerobic exercise training in

individuals of African descent.

Variable N Before After P-value
BMI (kg/m?) 13 28.0+1.0 26.9+0.8 0.06
Weight (kg) 13 79.5+3.4 76.6 +3.0 0.06
Total Body Fat (%) 11 4043 40+3 0.56
VO, max (ml/kg/min) 13 22.3+1.0 25.9+1.6 <0.001
Na' excretion (mmol/d) 13 114+10 118+11 0.77
K* excretion (mmol/d) 13 5748 69+8 0.16
Total Urine Volume (ml/d) 13 2002+215 19574206 0.79
Systolic BP (mm Hg) 10 13043 134+4 0.28
Diastolic BP (mm Hg) 9 8512 8412 0.50
Plasma Aldosterone (pg/ml) 14 6419 61+9 0.77

Values are unadjusted means + SE.
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Table 6.Genotype and Allele frequencies for Caucasians

Genotype TT TC CcC
Frequencies
13(0.41) 12(0.39) 6(0.20)
Allele Frequencies T C
38(0.61) 24(0.39)

n(%)
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Table 7. Baseline subjedtaracteristics for TT and TC+CC genotygreups in

Cau@sians.
Variable TT TC+CC
Age (years) 56%1 (n=13) 60£2 (n=18)

SCr (mg/dl)

GFR (ml/min/1.73rM)
Weight (kg)

BMI (kg/m?)

Total Body Fat (%)

VO, max (ml/kg/min)

Na" excretion (mmol/d)

K* excretion (mmol/d)

Total Urine Volume (ml/d)

Systolic BP (mm Hg)

Diastolic BP (mm HQg)

1.020.1 (n=12)
754 (n=12)
86.3%5.0 (n=13)
28.9+1.3 (n=13)
37+3 (n=12)
24.4+1.3 (n=13)
123+19 (n=12)
7516 (n=12)
2371228 (n=12)
13043 (n=12)

833 (n=11)

Plasma Aldosterone (pg/ml) 119+19 (+11)

1.040.4 (n=17)
7542 (n=17)
87.5+3.4 (n=16)
28.4+1.0 (n=16)
34+2 (n=18)
25.7+1.4 (n=15)
108+14 (=17)
666 (N=17)
19844215 (n=17)
13443 (n=17)
86+1 (n=16)

99+17 (n=16)

SCr, serum creatinine; GFR, glomerular filtration rate. Values are unadjusted

means * SE.

There were no significant differences.
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Table 8 Subject characteristics in the Caucasian TT and TC+CC genotype groups

after aerobic exercise training.

Variable

TT

TC+CC

BMI (kg/m?)

Weight (kg)

Total Body Fat (%)

VO, max (ml/kg/min)

Na" excretion (mmol/d)
K™ excretion (mmol/d)
Total Urine Volume (ml/d)
Systolic BP (mm Hg)
Diastolic BP (mm Hg)

Plasma Aldosterone (pg/ml)

29.1+0.8 (n=9)
89.7+4.2 (n=9)
3542 (n)
29.1+1.6 (n=9)
157+31 (n=8)
7418 (n=8)
2401+149(n=8)
130+4 (n=8)
86+3 (n=8)

9848 (n=8)

Change plasma aldosterone (pg/mh36+20 (n=8)

Change Naexcretion (mmol/d)
Change K excretion (mmol/d)
Change Systolic BP (mm Hg)

Change Diastolic BP (mm Hg)

20+16 (n=8)
-8+10 (n=8)
-2+2 (n=8)

3%2 (n=8)

28.4+1.2 (n=13)
86.4+3.7 (n=13)
30+3(n=8)
29.7+1.6 (n=12)
123+15 (n=13)
685 (n=13)
2369+314(n=13)
130+2 (n=12)
83+2 (n=12)
7049 (n=12)*
-39+21 (n=12)
619 (n=13)

4+5 (n=13)
-4+2 (n=12)

241 (n=12)*

Values are unadjusted means = SE. * Significant differenceCad®.
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Table 9. Subject characteristics before and after aerobic exercise training in the
Caucasian TC+CC genotype group.

Variable N Before After P-value
BMI (kg/m?) 13 28.8+1.2 28.4+1.2 0.01
Weight (kg) 13 87.6%3.7 86.4+3.7 0.01
Total Body Fat Qb) 8 3343 30+3 0.004
VO, max (ml/kg/min) 12 25.2+1.7 29.7£1.6 <0.001
Na" excretion (mmol/d) 13 11617 123+15 0.47
K* excretion (mmol/d) 13 6447 685 0.35
Total Urine Volume (ml/d) 13 1966+278 2369+314 0.03
Systolic BP (mm Hg) 12 135+3 130+2 0.03
Diastolic BP (mm Hg) 12 85%2 83+2 0.15
Plasma Aldosterone (pg/ml)12 109421 70+9 0.09

Values are unadjusted means = S.E.
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Table 10. Subject characteristics before and after aerobic exercise training in the

Caucasian TT genotype group.

Variable N Before After P-value
BMI (kg/m?) 9  29.6+0.9 29.1+0.8 0.17
Weight (kg) 9 91.1+4.7 89.7+4.3 0.16
Total Body Fat @b) 7 3743 35+2 0.15
VO, max(ml/kg/min) 9 26.1+14 29.1+1.6 0.02
Na’ excretion (mmol/d) 8 137+26 157+31 0.25
K* excretion (mmol/d) 8 8246 7418 0.46
Total Urine Volume (ml/d) 8 26801271 240114149 0.31
Systolic BP (mm Hg) 8 13245 1304 0.49
Diastolic BP (nm Hg) 8 834 86+3 0.18
Plasma Aldosterone (pg/ml)8 134124 9818 0.12

Values are unadjusted means = S.E.
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Table 11. Genotype and allele frequencies for individuals of African descent.

Genotype TT TC CcC
Frequencies
14(0.54) 11(0.42) 1(0.04)
Allele Frequencies T C
39(0.75) 13(0.25)

n(%)
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Table 12. Baseline subjedtaracteristics for TT and TC+CC genotypegroups

individuals of African descent.

Variable

TT

TC+CC

Age (years)

SCr (mg/dl)

GFR (ml/min/1.73rM)
Weight (kg)

BMI (kg/m?)

Total Body Fat (%)

VO, max (ml/kg/min)

Na" excretion (mmol/d)
K* excretion (mmol/d)

Total Urine Volume (ml/d)

Systolic BP (mm Hg)

Diastolic BP (mm HQg)

58+1 (n=14)
1.1+0.0 (n=13)
74%3 (n=13)
78.1+2.5 (n=12)
28.1+0.9 (n=12)
37+2 (n=11)
22.1+0.8 (n=12)
126+18 (n=13)
47+3 (n=13)
1823+168 (n=13)
12943 (n=12)

85+2 (n=11)

Plasma Aldosterone (pg/ml) 64+11 (n=14)

57+2 (n=12)
1.0+0.1 (n=11)
82+7 (n=11)
83.6+3.6 (n=12)
30.0+1.1 (n=12)
44+3 (n=8)
22.4+1.0 (n22)
89113 (n=11)
5549 (n=11)
19034279 (n=11)
130+4 (n=8)
87+2 (n=8)

59+10 (n=12)

SCr, serum creatinine; GFR, glomerular filtration rate. There were no significant

differences between the two genotype groups.
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Table 13.Subject baracteristics for TT and TC+CC genotygreupsin individuals

of African descent after aerobic exercise training.

Variable

TT

TC+CC

BMI (kg/m?)

Weight (kg)

Total Body Fat (%)

VO, max (ml/kg/min)

Na' excretion (mmol/d)
K* excretion (mmol/d)
Total Urine Volume (ml/d)
Systolic BP (mm Hg)
Diastolic BP (mm Hg)

Plasma Aldosterone (pg/ml)

25.6+0.8 (n=6)
71.5+2.8 (n=6)
35+4 (n=6)
25.6+1.7 (n=6)
110421 (n=6)
525 (N=6)
1622+223 (n=6)
12845 (n=6)
81+2 (n=5)

37+8 (n=6)

Change Plasma aldosterone (pg/mbL7+12 (n=6)

Change Naexcretion (mmol/d)
Change K excretion (mmol/d)
Change Systolic BP (mm Hg)

Change Diastolic BP (mm HgQ)

-9+17 (n=6)
5+8 (N=6)
-1+3 (n=6)

-3+2 (n=5)

28.1+1.3 (n=7)
80.9+4.6 (n=7)
4615 (n=5)
26.1+2.7 (n=7)
124+12 (n=7)
83+13(n=7)
2245+305 (n=7)
14346 (n=4)
87+3 (n=4)
7911 (n=8)*
8+10 (n=8)
14+17 (n=7)
18+13 (n=7)
1145 (n=4)*

143 (n=4)

Values are unadjusted means + SE. * Significant differenpe0a05.
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Table 14. Subject characteristics before and after aerobic exercise training in the
African descent TT genotype group.

Variable N Before After P-value
BMI (kg/m?) 6 25.9+0.9 25.6+0.8 0.32
Weight (kg) 6 72.5+3.1 71.5+2.7 0.31
Total Body Fat (%) 6 353 35+4 0.91
VO, max (ml/kg/min) 6 22.1+0.9 25.6x£1.7 0.02
Na’ excretion (mmol/d) 6 119+18 110+21 0.62
K* excretion (mmol/d) 6 48+6.1 52+5.2 0.55
Total Urine Volume (ml/d) 6  1669+157 1622+223 0.86
Systolic BP (mm Hg) 6 129+4 12845 0.70
Diastolic BP (mm Hg) 5 85+2 81+2 0.22
Plasma Aldosterone (pg/ml) 6  54+15 3718 0.24

Values are unadjusted means = S.E.
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Table 15. Subject characteristics before and after aeggbicise training in the
African descent TC+CC genotype group.

Variable N Before After P-value
BMI (kg/m?) 7 29.7+1.4 28.1+1.3 0.11
Weight (kg) 7 85.5+4.7 80.9+4.6 0.11
Total Body Fat Q) S 4615 4615 0.28
VO, max (ml/kg/mn) 7 22.5+£1.7 26.1+2.7 0.02
Na’ excretion (mmol/d) 7 109+13 124+12 0.44
K* excretion (mmol/d) 7 66+13 83+13 0.23
Total Urine Volume (ml/d) 7 2288+352 2245+305 0.86
Systolic BP (mm Hg) 4 13246 14316 0.10
Diastolic BP (mm Hg) 4 86+3 8713 0.66
Plasma Aldosterone (pg/ml) 8 71+12 7911 0.43

Values are means * S.E. Significant difference<at@b.
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Figure 1. Relationship between baseline plasma aldosterone levels and the change in
plasma aldosterone with aerolexercise training in Caucasians.
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Figure 2. Relationship between baseline plasma aldosterone levels and the change in
plasma aldosterone levels with aerobic exercise training in individuals of African

descent.
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Discussion

The purpose of the current study was to determine whether 6 months of
aerobic exercise training reduced plasma aldosterone levels, incredsear N&
excretion and reduced blood pressure in middjed to older prehypertensives.
Additionally, the study determined whether the CYP1iBRIC/T polymorphism
influenced the change in these primary outcome variables with aerobic exercise
training. This was the first study to investigate the effect of aerobic exercise training
on plasma aldostene levels in a prehypertensive population in both Caucasians and
individuals of African descent, as well as the first to determine whethe344€/T
polymorphism identified prehypertensiwebo changed plasma aldosterone levels
and blood pressure witkerobic exercise training.

The current studwasnotdesignedo investigate ethnic differences in the
responses of the primary outcome variables to aerobic exercise training, but it was
found that the Caucasians and individuals of African descentrésgalifferently to
the aerobic exercise training. In light of these ethnidégendent responses,
presenting the results without accounting for these ethnic differences would provide
an inaccurate interpretation of how aerobic exercise training afféequimary
outcome variables.

Aerobic exercise training reduced plasma aldosterone leviie
prehypertensive Caucasian population. There are no studies that have reported a
reduction in plasma aldosterone levels with aerobic exercise training in a
prehypertensive population, and very few that have done so in a normotensive or

hypertensive population (13; 67). Hespel et al. were one of the first to report that in a
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normotensive population, greater reductions in plasma aldosterone levels were
associateavith an increase in physical work capacity with aerobic exercise training
(67). Braith et al. demonstrated that among heart failure patients, plasma aldosterone
levels significantly decreased by 50 pg/ml after 16 weeks of aerobic exercise training
(13). The reduction in plasma aldosterone levels among the Caucasians in the current
study were approximately 123 pg/ml smaller than the plasma aldosterone reduction

in the Braith et al. studylhe larger plasma aldosterone reduction among the Braith et
al. paticipants may have been because their participyasits less healthy drhad

greater baseline plasma aldosterone levels tha@dheasian groum thecurrent

study.

In thecurrentstudy, baseline plasma aldosterone levels did contribute to the
change irplasma aldosterone levels with aerobic exercise training in the Caucasian
group but after controlling for its small influence, the change in plasma aldosterone
levels remained significanthis finding highlights the effectiveness of aerobic
exercise traing in reducing plasma aldosterone levels in Caucasian
prehypertensivesSeveramechanisms may explain the exercise traimgyced
reduction in plasma aldosterone levels. Aerobic exercise training has been shown to
suppress plasma renin activity (PRA)normotensive and hypertensive individuals
(34; 67; 86; 98). The reduction in PRA can result in the reduction in angiotensin Il
(ang 1) leading to a decrease in aldosterone biosynthesis (13; 54; 67). Subsequently,
Braith et al. also reported a reductio ang Il levels in heart failure patients with
aerobic exercise training (13). Sympathetic stimulation, which is known to activate

renin release leading to the release of ang Il (33; 54), has been shown to decrease
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with aerobic exercise training in hypensive individuals (34; 86). Therefore, it can
be suggested that the reduction in sympathetic stimulation with aerobic exercise
training may be a mechanism by which aldosterone biosynthesis decreases (67).
Though the evidence is limited, there is als® flssibility of an exerciseduced
reduction in adrenal stimulation contributing to the reduction in plasma aldosterone
levels (67; 146).

After 6 months of aerobic exercise training, the Caucasian participants also
experienced a small, but significant reduction in SBP and no reduction in DBP.
Larger reductions in SBP and DBP have been reported with similar aerobisexerc
training programs (58; 59; 82; 135). In the current study, the prehypertensive status of
the participants may have contributed to the small reduction in SBP. In previous
aerobic exercise training studies that included hypertensive participants, daselin
blood pressures were at hypertensive levels (58; 59; 82; 135). The baseline blood
pressures for the Caucasians in the current study were below hypertensive levels,
possibly allowing for less of a reduction in SBP with aerobic exercise training. There
hawe been previous aerobic exercise training studies in which the population had
blood pressures at prehypertensive levels (22; 45). In these previous studies, there
was either a small reduction or no significant reduction in blood pressure (22; 45).
Therefoe, there is evidence to support that prehypertensives may reduce their blood
pressure with aerobic exercise training, but the magnitude of the reductions may be
less than in hypertensives.

It was found that there was no change irh2dr Nd excretion amog the

Caucasians. Very few studies have investigated to what extémtl@Na excretion
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changes with aerobic exercise training in Caucasians, and of those studies that have,
there were no significant changes (34; 58; 136). The significant increasehani2
Na’ excretion that have been reported mainly occurred with aerobic exercise training
in hypertensive Japanese (84) or hypertensives of African descent (16). In both of
these populations, it has been suggested thatdtention may contribute to tine
hypertension. Therefore, it is possible that in Caucasian populations, there may not be
a change in Nagxcretion with aerobic exercise training.

The change in plasma aldosterone leweth exercisdrainingwere not
related to the change in blood gsare or 2our N& excretion in the Caucasian
participants. This does noecessarilynean that the reduction in plasma aldosterone
levels did not contribute to the reduction in SBP or pla$ma aldosterone’s
reduction is not by itself beneficial. Gaet al., reported that the normal relationship
between plasma aldosterone and Bbecretion is not observed among hypertensives
(73). It is very possible that those that are prehypertensive also experience the same
phenomenon, and because blood pressurglirectly affected by aldosterone, a
correlation between plasma aldosterone and blood pressure may not be observed.
There is also the possibility that aldosterone’s influence on the development of
hypertension in Caucasians is through a pathway diharrenal Nahandling.
Recently, a review by Oberleither reported that vascular endothelial cells can
synthesize aldosterone, express mineralocorticoid receptors and contain epitfielial Na
channels (108). Therefore, the action of aldosterone on the aasadlothelial cell is
similar to what occurs in the renal collecting duct (108). It has been suggested that

when aldosterone is present, there is an influx of water leading to the swelling of the
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endothelial cells (108). This swelling is thought to leadndothelial cell dysfunction
(108). There is also evidence to suggest that aldosterone can alter renal and peripheral
vascular vasoconstrictor and vasodilator dysfunction, which could ultimately
contribute to the development of hypertension (7; 8; 34).Iherefore, aldosterone
appears to have different pathways by which it can contribute to the development and
maintenance of hypertension. In the present study, aerobic exercise training reduced
plasma aldosterone levels in prehypertensive Caucasiasshlycslowing the further
progression of hypertension.

The individuals of African descentho were included in the present study
were also prehypertensive and had baseline plasma aldosterone levels that were
within the normal range. After aerobic exerdisening, plasma aldosterone levels
did notsignificantlychange for the individuals of African descemit after
accounting for baseline plasma aldosterone levels, there was a tendency for plasma
aldosterone levels to be reduced with aerobic exer@sertg. Those with baseline
plasma aldosterone levels less than 75 pg/ml were more likely to increase plasma
aldosterone levels with aerobic exercise training and those who had baseline plasma
aldosterone levels greater than 75 pg/ml, decreased plasmsteadte levels with
aerobic exercise training. Therefore, the lack of a significant average change in
plasma aldosterone leversthe individuals of African descent may have been a
result of these differential changes based on the baseline plasma altottgels.

Thedifferential change in plasma aldosterone levels that occurred in the
African descent group may have revealed a larger and more important finding in that

the directional change in plasma aldosterone levels with aerobic exercise training is
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dependent on whether or not individuals of African descent have suppressed plasma
aldosterone levels at baseline. The low plasma aldosterone levels at baseline may
support findings that Naetention in some individuals of African descent suppresses
plasna aldosterone levels and other components of the RAAS (40; 64; 96; 97; 128).
Na' retention was not measured in the current study, but based on the findings it
appears that some of the individuals of African descent may have expesencted
Na' retention For example, 2sour Nd excretion tended to increase when removing
the effect of baseline 2dour Nd& excretion. Additionally, baseline Zdbur N&
excretion tended to contribute to the change im@dr N& excretion with exercise
training, and exhibited similar relationship pattern that occurred between baseline
plasma aldosterone levels and the change in plasma aldosterone levels. This suggests
that the individuals that suppressed baselineaxXareton were more likely to
increase24-hour Nd excretbn after aerobic exercise training. On a larger scale, the
similarity in plasma aldosterone and-Bdur Nd excretion relationship patterns may
further support evidence that among individuals of African descehtaalling
influences their plasma aldostee levels and the response of plasma aldosterone to
aerobic exercise training is influenced by the response oéXtaetion to aerobic
exercisdraining.

Among the individuals of African descent,-Bdur Nd excretionafter
aerobic exercise training waggativelyrelated to DBRvith aerobic exercise
training. In which as 2&our Nd excretion increased there was reduction in DBP.
Even though 24our N& excretion did not change significantly with aerobic exercise

training, it is possible that the sligimcrease in 2hour Nd excretion contributed to
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the reduction in blood pressure. Guyton clearly states that due to the sensitivity of the
pressure natriuresis mechanism in the kidney, siigit changes in the level bia"
output are necessary to cagbdéts in the level of blood pressure (55).

There was no association between plasma aldosterone dnedi2¥d
excretion, SBP and DBP among the individuals of African descent. This lack of
relationship may have been due to Ketentionrelated suppressin of the RAAS
that has been suggested to occur in some individuals of African descent (40; 64; 96;
97; 128). If this is true, then it is unlikely that aldosterone is drivingriiabsorption
and blood pressure. Rather, it is thé Naention that is drimg plasma aldosterone
suppression and therefore blood pressure is probably not likely to be completely
influenced by plasma aldosterofadlowing exercise trainingUnfortunately, the
present study did not find a relationship between the changehinidNa" excretion
and the change in plasma aldosterfoti®@wing exercise traininglhis may have
been due to the lack of uniform changes in plasma aldosterone -uodi2k &
excretion. The individuals of African descent appeared to siavstantialvithin-
group heterogeneity in the change in plasma aldosterone levels -duodi2K &
excretionwith exercise trainingA larger sample size may have allowed for a clearer
separation between those individualso had low levels of Naexcretion and
suppressed plasa aldosterone levels, and those that did not. This may have made it
easier to determine to what extent aerobic exercise training affected these variables in
individuals of African descent.

There were no significant changes in SBP or DBP with aerobicisgerc

training among the individuals of African descent. These findings differ from studies
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that have reported blood pressure reductions in individuals of African descent (34;

87) and differ from the findings in the Caucasian participants in the curregt stud
Again, a difference between the current study and other studies in individuals of
African descent is that the baseline blood pressures were much lower than the studies
that reported reductions in blood pressure (34; 87). The ethnic differences in blood
pressure response to aerobic exercise training may have resulted from
pathophysiological differences in the mechanism of hypertension development that
are reported between individuals of African descent and Caucasians (40; 64; 96).

The results of the prest study indicated that there were distinct differences
between the individuals of African descent and Caucasians before and after aerobic
exercise training. The baseline plasma aldosterone levels of the individuals of African
descent were 42% lower th@aucasians. Additionally, plasma aldosterone levels
after aerobic exercise training were significantly lower in individuals of African
descent than Caucasians after accounting for BMI adtbR4 K™ excretion after
aerobic exercise training. The prevalentéower plasma aldosterone levels among
individuals of African descent compared to Caucasians has been a topic of much
debate (40; 64; 96; 115; 116). Some studies have not found basal plasma aldosterone
levels to be different between individuals of Afnicdescent and Caucasians (35; 40;

41; 64; 96), whereas other studies have found that in individuals of African descent
basal plasma aldosterone levels are suppressed (115; 116) or have an attenuated
response to RAAS stimulation (40; 41; 64). Thereforengtough the evidence is

mixed, there is some support that plasma aldosterone levels can be suppressed in both

normotensive and hypertensive individuals of African descent.
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K™ is known to be an important stimulus of aldosterone biosynthesis (20; 54)
andlower potassium intake among individuals of African descent has been found to
be one factor that accounts for the differences in plasma aldosterone levels between
the two ethnic groups (91; 115). Langford et al. reported that ethnic differences in
plasma klosterone levels were eliminated when normotensives of African descent
and normotensive Caucasians were placed on a 10 week homogénbes(B1). A
limitation of the present study was that iKtake was not controlled. This may have
accounted for sigficantly lower baseline 2iour K™ excretion among individuals of
African descent. Contrary to this, when controlling fost@dur K™ excretion before
and after aerobic exercise training, plasma aldosterone levels continued to be
significantly lower amonghe individuals of African descent. These findings are
supportive of a study by Pratt et al. who showed that ethnic differencésritake
did not solely account for the ethnic differences in plasma aldosterone levels (115).

The individuals in the currestudy were not obese, but were considered to be
overweight. BMI was slightly lower and body weight was significantly lower among
individuals of African descent compared to Caucasians. Obese individuals have been
shown to have greater plasma aldosteromeldethan norobese individuals (488;

124). When controlling for BMI after aerobic exercise training, plasma aldosterone
levels after aerobic exercise training wstié lower in individuals of African

descent. This is the first study to demonstratettit@aplasma aldosterone response to
aerobic exercise training is different between these two ethnic groups. These
differences in exercise training indueegbponses do not appear to be attributed to

differences in K intake or body composition. Therefothe ethnic differences in
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plasma aldosterone levels may be due to differences in RAAS regulation that have
been suggested by previous research (40; 64; 128).

Among the Caucasianfr the primary outcome variables plasma aldosterone
and SBP the sample sg were not sufficient to meet 80% powRegardless, after 6-
months of aerobic exercise training the TC+CC genotype group was more responsive
in that they significantly reduced SBP and tended to reduce plasma aldosterone
levels, while the TT homozygote&dot. Rankinen et al. reported strong linkage
between the 8921 region, the location of CYP11B2, and the change in SBP during
cycle ergometry at 50 W following 20 weeks of aerobic exercise traammng
Caucasians (118). The findings of Rankinen etahlined with the findings from
the current study indicate that the CYP11B24C/T gene polymorphism or a
polymorphism that is in linkage with th844C/T polymorphism, may influence the
change in plasma aldosterone levels and SBP with aerobic exercisgytra

The phenomenon of the genotypes withdbeninate allele beingssociated
with the change in hypertension phenotypes has been demonstrated exgemnse
studies involving other RAAS gene polymorphisms, such as the ACE I/D and the
AGT M235T (57; 119; 120; 161). Hagberg et al. and Zhang et al. reported that the
ACE | allele was associated with a reduction in blood pressure with aerobic exercise
training (57; 161). Rankinen et al. and Rauramaa et al. found that the AGT 235M
allele was associated withreduction in blood pressure with aerobic exercise training
(119; 120). The results of the aforementioned studies combined with the results of the

present study suggest that RAAS genes may have a significant influence on the blood

48



pressurgesponse to aebic exercise training in prehypertensive and hypertensive
Caucasians.

The previous genexercise studies did not measure RAAS intermediate
phenotypes and this has prevented them from making a stronger physiological link
between the gene polymorphism dhd blood pressure reduction with aerobic
exercise training (59; 119; 120). In the current study, the measurement of plasma
aldosterone enhanced the study’s ability to determine a potential physiological link
between the gene and the eoidp phenotype, lbod pressure. Afere was not a
significant relationship between blood pressure dashpa aldosterone levels in any
of the genotype or ethnic groups.

Final plasma aldosterone levels were lower after aerobic exercise training
among the Caucasian TC+CC geat group compared to the Caucasian TT
genotype group. Additionally, after controlling for baseline plasma aldosterone levels,
the TC+CC genotype group had a greater reduction in plasma aldosterone levels
compared to the TT genotype growfh exercise tri@ing. The genotype@ssociated
differences in plasma aldosterone levels after aerobic exercise training may have been
the result of molecular differences between the T and C alleles. Compared to the
344T allele, the344C allele has been associated wihter binding of the
transcription factor SR to the noressential regulatory sequence Ad4 (10; 20; 155).
It has been suggested that the tighter binding ef 8FAd 4 makes SH unavailable
to bind to other functional CYP11B2 gene regulatory sites424147). Hence, it is

suggested that th844C allele is associated with less CYP11B2 gene transcription
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and aldosterone biosynthesis (14; 94; 147). The lower aldosterone biosynthesis
associated with the

-344C allele possibly enabled those in the curseudy with the TC+CC genotype to
be more responsive to the exercise trainmuced mechanisms that contribute to the
reduction in plasma aldosterone levels. Alternatively;3dd T allele has been
associated with less binding of 8Ro Ad 4, making &-1 more available to bind to
other functional regulatory sites resulting in increased CYP11B2 gene transcription
and aldosterone biosynthesis (14; 94; 147). The greater aldosterone biosynthesis
associated with the844T allele may have caused those inTfieggenotype group to
experience more resistance to the exerncaainginduced mechanisms that
contribute to the reduction in plasma aldosterone levels.

When controlling for baseline SBP, the Caucasian TC+CC genotype group
had a significantly greateeduction in SBP compared to the Caucasian TT genotype
group. Additionally, the reduction in DBP among the TC+CC genotype group was
significantly different compared to the TT genotype group. The reduction in blood
pressure among the TC+CC genotype group haaye been partly due to their
reduction in plasma aldosterone levels. As discussed earlier, aldosterone can cause
peripheral vasoconstriction, affecting resting vascular tone (7; 8; 134). The reduction
in plasma aldosterone levels with aerobic exercaaitrg may have lead to greater
exercisdraininginduced resting vasodilation among the TC+CC genotype group
leading to their reduction in blood pressure (93; 118). However, there was no
significant association between the change in plasma aldosteretsedad the

changes in SBP and DBP to support this. In future research, it may be necessary to
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measure vascular endothelial function to determine whethe344€/T
polymorphism is associated with the change in resting vascular tone.

Among the Caucasianf@r the primary outcome variable -ur N&
excretion the sample size was sufficient to meet the requirements of 80% Plosver.
lack of a genotyp@ssociated reduction in 2¥ur N& excretion and the lack of a
relationship between the change in plasidasterone levels and the change in 24
hour Nd excretion may indicate that among Caucasians, the contribution of
aldosterone to elevated blood pressure is more associated with endothelial function
than renal Nahandling.

Among the individuals of Africadescent, for all of the primary outcome
variables the sample size was not sufficient to meet 80% pda&spite this lack of
statistical power, after controlling for baseline plasma aldosterone levels, the change
in plasma aldosterone levels was signiftbadifferent between the two genotype
groups. Also, the TT genotype group tended to have lower final plasma aldosterone
levels after aerobic exercise training compared to the TC+CC genotype group. The
genotype associations with the change in plasma eldwos levels among the
individuals of African descent were opposite to what was found among the
Caucasians. Therefore, it is difficult to determine whether the molecular differences
between the T and C allele, which weiscussed aboy@rovide a sufficiat
explanation for thgenotype associations with the changplasmaaldosterone
levelsfor both ethnic group Among the individuals of African descent, both
genotype groups had similar baseline plasma aldosterone levels, and as stated earlier,

these lgels were suppressed compared to the Caucasians. Therefore, it was
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interesting that the TT genotype group experiencdd gog/ml reduction in plasma
aldosterone levels with aerobic exercise training when controlling for baseline plasma
aldosterone levelS heir plasma aldosterone concentration after aerobic exercise
training was37 pg/ml, which is suggestive of further aldosterone suppression after
aerobic exercise training. It appears that the TT genotype may be less advantageous
for individuals of African descent, a population known to experience RAAS
suppression. The TC+CC genotype group experienced-aigoificant increase in
plasma aldosterone levels with aerobic exercise training. This may suggest that the
TC or the CC genotype may be more advardagemong individuals of African

descent because it is less likatyead to further suppression of plasma aldosterone
levels with aerobic exercise training.

After aerobic exercise training, the African descent TT genotype group
experienced a nesignifiant reduction in 24hour Nd excretion and the TC+CC
genotype group experienced a significant increase-imo24 N& excretion, after
controlling for the change in BMI. These findings may indicateithatdividuals of
African descent with the TT genotypaerobic exercise training does not increase Na
excretion and this may contribute to the further suppression of plasma aldosterone
levels with aerobic exercise training. The exercise tratmdgced increase in 24
hour Nd excretion that was observadthe TC+CC genotype group may prevent the
further suppression of plasma aldosterone levels with aerobic exercise training. A
larger sample size will be necessary to confirm these suggestions.

The African descent TC+CC genotype group tended to incresdRevEB

aerobic exercise training. For SBP, there were only 4 individuals of African descent
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with the TC+CC genotype, and all four individuals increased their SBP with aerobic
exercise training. Therefore, it is difficult to discern whether this findidigiésto

chance or if it provides some initial evidence that the TC+CC genotype is associated
with an adverse SBP response to aerobic exercise training.

In conclusion, the results from the current study indec¢tat Caucasians and
individuals of Africandescent differ in their responses of plasma aldosterone levels,
24-hour N4 excretion and blood pressure to aerobic exercise training. Ethnic
differences in the regulation of the RAAS may have contributed to the differences in
the responses of these pripmautcome variables. The findings also revealed that the
CYP11B2-344C/T polymorphism may influence the responses of plasma
aldosterone, 2#our Nd excretion and blood pressure to aerobic exercise training,
but the alleleassociated responses differedimn individuals of African descent
and Caucasians. It is unlikely that #3d4C/T polymorphism alone influenced the
responses of these primary outcome variables, therefore further investigation is
needed to determine whether other CYP11B2 polymorphisatsate in linkage
disequilibrium with the344C/T polymorphism, mawy conjunction with the

—344C/T polymorphism contribute the exercis¢raining induced responses.
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Appendix A — Statement of Research Purpose

Purpose of the Study

The purpose of the current study was to determine whether 6 months of
aerobic exercise training reduced plasma aldosterone levels, incredsear N&
excretion and reduced blood pressareniddle-aged to older prehypertensives.
Additionally, whether th&€YP11B2-344C/T polymorphismmfluenced the

responses of these primary outcome variables to aerobic exercise training.

Significance of Study

Hypertension continues to be an indiscrinenehronic disease that places
older individuals at increased risk for the development of potentially fatal conditions
such as cardiovascular and renal disease (19). Aerobic exercise training is considered
a life style modification that can aid in the retian and control of blood pressure in
hypertensive individuals (1; 19) and has proven to effectively reduce blood pressure
in hypertensive individuals (58; 59; 82; 84; 87). There is an ongoing effort to
elucidate the physiological mechanisms involvedareduction of blood pressure
with aerobic exercise training, and one system that may have great influence but has
not been adequately researched, is the RAAS. Therefore, the current study determined
if plasma aldosterone levels changed with aerobic sest@ining, and if the change
in plasma aldosterone influenced Nendling and blood pressure response in a

prehypertensive population. Thus, the current study is contributing to the
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understanding of the mechanisms involved in the reduction of blosgypeswith
aerobic exercise training.

In recent years, there have been a few gewmecise research studies that
found that the ACE I/D and AGT M235T polymorphisms were associated with blood
pressure changes with aerobic exercise training (57; 119; 12;Bdcause these
RAAS genes appear to influence blood pressure responses to aerobic exercise
training, it is important to investigate whether other important RAAS genes also
influence blood pressure responses to aerobic exercise training. The CYP11B2
-344C/T polymorphism may be a likely candidate due to the evidence demonstrating
that it is related to blood pressure, Nandling and aldosterone levels (29; 31; 66;
114). Therefore, the second objective of this study was to determine whether the
-344C/T pdymorphism was associated with changes in plasma aldosterone levels,
24-hour N& excretion and blood pressure response to aerobic exercise training. The
current study was also important because the aforementione@xgEnoese studies
lacked the measurentenf the intermediate phenotype associated with the genes that
were investigated. This has prevented the previous studies from making a strong
physiological link between the gene polymorphism and the reduction in blood
pressure with aerobic exercise trami Therefore, by measuring plasma aldosterone,
the current study had the potential to better understand the role tHa4 41T

polymorphism had in the reduction of blood pressure with aerobic exercise training.
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Research Hypotheses

1. Due to limited rgearch on the response of plasma aldosterone dnd Na
excretion to aerobic exercise training, letegm aerobic exercise training will
reduce plasma aldosterone levels, increasiea2# Nd excretion, and reduce
blood pressure in middlaged to older prehgptensives.

2. The change in plasma aldosterone levels will be associated with the change in
24-hour N& excretion and the change in blood pressure.

3. The majority of CYP11B2344C/T association studies have reported that the
presence of the mutant T allelesnassociated with elevated blood pressure
(14; 29; 66; 141; 147). Traditionally, in geegercise training studies that
have included RAAS gene polymorphisms, such as the ACE I/D and the
M235T, the presence of the mutant allele is associated with a lacledise
induced changes in blood pressure (57; 119; 120; 161). Therefore, in the
present study it was hypothesized that participants with the TC+CC genotype
would have a greater reduction in the intermediate phenppfasma
aldosterone levels, a greatacrease in the intermediate phenotyp&hour
Na" excretion, and a greater reduction in the endpoint phendaiguel
pressure, after aerobic exercise training compared to those wikfi the
genotype The changes in phenotypes associated with Thgerotype group

would not bedifferent from zero.
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Delimitations

The following were delimitations of the study:

1. The study population consisted of prehypertensive men and women between
the ages of 505 years on 2 or less antihypertensive medications. Weey
void of diabetes, kidney. liver and cardiovascular disease.

2. The study focused on plasma aldosterone levels, and therefore was not able to
assess urinary aldosterone changes with aerobic exercise training.

3. The women in the study were pasenopausahnd were required to maintain
their hormone replacement status. This was necessary because changes in
hormone replacement could affect plasma aldosterone levels.

4. A geneexercise association was exclusively studied ir-8%1C/T
polymorphism. Thereforet was not possible to determine if there were
interactions betweer344C/T and other polymorphisms of the CYP11B2

gene or other genes of the RAAS.

Limitations

The following factors were limitations of the study:

1. During the initial screening, participamsre asked to report any health
problems, their current fitness level, and any medications being taken. It was
possible that there was inaccurate reporting by participants, which lead to the
inclusion of participants with unreported health problems. Tdusdchave
negatively impacted the data.

2. Participants were asked to sedport dietary intake throughout the study to

ensure they were meeting AHA Step | guidelines. There was the possibility
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that inaccurate reporting of dietary intake affected plasnustdbne levels,
24-hour N& excretion and blood pressure measurements.

3. A total of 40 participants completed the study, of which 14 were of African
descent an@3 were Caucasiaithesmall sample sizeithin each ethnic
group,redu@d the power to detecegotypedependent aerobic exercise
traininginduced changes in plasma aldosterone levetbo24 N& excretion
and blood pressure.

4. There was no control group included in the current study.
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Definition of Terms

Adrenal Gland: Endocrine and neuroendocrine gland that lies superior to the
kidneys. It has two distinct parts, the adrenal medulla is the inner portion that
produces catecholamines and adrenal cortex is the outer portion that produces steroid
hormones.

CYP11B2 Cisregulatory Element: responsible for the transcriptional regulation of
the CYP11B2 gene.

Cytochrome P450:monooxygenases which catalyze many reactions involved in
drug metabolism, synthesis of cholesterol, steroid hormones and other lipids.
Exon: the sequencethat are represented in the mature RNA.

G-protein Coupled Receptor:cell surface receptor that associates with an
intracellular trimeric GTHinding protein (G protein) after receptor activation by an
extracellular ligand.

Intron : intervening sequencelat are removed when the primary transcript is
processed to give the mature RNA.

Locus: is the position on a chromosome at which the gene for a particular trait
resides.

Phosphatidylinositol 4,5 Bisphosphate an inositol phospholipid which is present

in small amounts in the inner half of the plasma membrane lipid bilaygotéin
coupled receptors mainly act through this pathway.

Polymorphism: refers tothe simultaneous occurrence in the population of genomes

showing allelic variations.
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Pressure natiuresis: an increase in arterial pressure of only a few mm Hg that
doubles the output of salt.

Regulatory sequenceDNA sequence to which a gene regulatory protein binds to
control he rate of assembly of the transcriptional complex at the promoter.

Reporter Gene:a coding unit whose product is easily assayed. It may be connected

to any promoter of interest so that expression of the gene can be used to assay
promoter function.

Transcriptional Factors: proteins that help to position RNA polymerase correctly on
promoter, aid in pulling apart the two strands of DNA to allow for transcription to
begin, and release RNA polymerase from the promoter into the elongation mode once

transcription has begun.
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Appendix B — Review of Literature

Hypertension is considered to be a primary risk factor for the development of
CVD, and it has been reported that the relationship between blood pressure and CVD
risk is continuous, consisteand independent of other risk factors (19). The influence
of hypertension goes beyond the spectrum of CVD since it is also responsible for
contributing to the incidence of stroke, heart failure and kidney disease (19). Vasan et
al. recently reported orath from the Framingham Heart Study in which it was found
that the residual lifetime risk for developing hypertension in middied and elderly
individuals was 90% (153). It has been reported that for individuals between the ages
of 40-70 years with bloogressure in the ranges of 115/75 to 185/115 mm Hg, each
20 mm Hg or 10 mm Hg incremental increase in SBP or DBP, respectively, was
associated with a doubling of the risk of developing CVD (19; 92). Thus,
hypertension continues to be a disease associdtie@ging and poses a great public
health burden (153).

Many physiological systems are involved in the regulation of blood pressure
and therefore there are potentially many avenues for disregulation of blood pressure.
For example, the RAAS has generateglg interest because it is intimately related to
the function of the kidney, the lorigrm regulator of blood pressure (54; 55; 60).

Thus, the primary focus of this literature review is to discuss the involvement of the
RAAS, specifically aldosterone, the regulation of blood pressure and its possible
contributions to the etiology of hypertension. Recently, hypertension has been shown
to have a substantial genetic component. Therefore, this review will also focus on the

—344C/T single nucleotide polymdnsm (SNP) of the CYP11B2 gene in light of
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preliminary evidence suggesting that the variant is associated with hypertension as
well as with variability in aldosterone levels. Furthermore, aerobic exercise has been
recognized as a lifestyle modification tltan be prescribed alone or in conjunction

with other antihypertensive therapies as an effective overall strategy for the
prevention and treatment of hypertension (1; 19). Therefore, there will be a discussion
of the effect of aerobic exercise trainingtbe hypertensive phenotypes blood

pressure, Naexcretion, and aldosterone levels, and also on the interaction between

genetics and exercise in the treatment of hypertension.

Renin-Angiotensin-Aldosterone-System

The RAAS is an essential and intimate partin the kidney’s regulation of
fluid homeostasis and blood pressure. The RAAS should not only be thought of as a
system that exerts its influence on the kidney, but also as a system that is born within
the kidney. The kidney is considered to be ondefmhost complex and necessary
organs within the body, and its ability to regulate fluid homeostasis and blood
pressure comes from the millions of functional units, called nephrons, that lie within
it (138). Each nephron contains key vasculature, sudieasfferent and efferent
arterioles, and tubular elements, such as the loop of Henle, proximal, distal, and
collecting tubules, that can be influenced by variables of the RAAS to elicit change in
fluid homeostasis and eventually blood pressure (138).

TheRAAS includes renin, angiotensinogen, angiotensin | (ang 1), ang I, and
aldosterone (54). Renin, an enzyme, is responsible for the activation of the RAAS. It
is stored in its inactive form, prorenin, in the juxtaglomerulosa (JG) cells of the

afferent ancefferent arterioles that feed into the network of capillaries called the
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glomerulus (54; 138). Reductions in blood pressure and blood volume stimulate the
conversion of prorenin to renin (54).

Numerous factors can contribute to the renin release; howeee
mechanisms are thought to have the greatest influence: intrarenal baroreceptors,
sympathetic nervous system, and macula densa receptorsi{é0ntrarenal
baroreceptors, located in the JG cells, influence renin release by responding to
changes irvascular wall tension and transmural pressure (3026¢cond
mechanism of renin release is the through activation of the sympathetic nervous
system (SNS) (54; 60). The kidney is highly innervated by the SNS; specifically,
there is exclusive adrenergmmervation of the afferent and efferent arterioles leading
to the glomerulus (33). The SNS can directly influence renin release by stimulating
beta adrenergic receptors, located on the JG cells, when there is a reduction in blood
pressure, or an acutbange in blood volume (33; 54). Renin release can also be
indirectly stimulated via activation of alpfa@irenergic receptors, which leads to an
increase in Nareabsorption in the proximal tubules of the kidney (60). The increase
in Na" reabsorption resudtin a reduction of Nachloride (NACI) delivery to the
macula densa leading to renin release (32). The third mechanism involves the macula
densa, which is a cluster of specialized cells located in the early portion of the distal
tubule and in very closgroximity to the JG cells of the afferent and efferent
arterioles (60). The macula densa stimulates the release of renin by sensing changes
in Na'CI” concentration to the distal tubule (54). A decrease in arterial pressure can
cause a decrease in glomartiltration rate (GFR), resulting in a reduction in flow

rate through the loop of Henle and an increase ii{CNaeabsorption in the ascending
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limb of the loop (54). The consequent increase indabsorption by the ascending
limb reduces the N&I" concentration that passes the macula densa and thereby
initiates a signal from the macula densa to the afferent and efferent arteriole
stimulating the release renin from the JG cells (54; 60). The release of renin leads to
ang Il release, which causes efferarteriole vasoconstriction (54). Combined with a
simultaneous reduction in afferent arteriole resistance, GFR and arterial pressure
increases (54).

Once released, renin is not responsible for bringing about the physiological
effects that aids in thegalation of blood pressure. Rather, renin initiates the steps
needed to produce ang Il, one of the vasoactive substances of the RAAS (54). Renin
splits the substrate angiotensinogen (a plasma protein produced in the liver) to ang I,
a 10 amino acid peptid®4). Once released, ang | circulates in the blood, however it
has a very weak vasoconstrictive effect and therefore causes no physiological change
in the vasculature (54). Despite this weak effect, ang | is important because it is the
precursor peptidéhait is converted to the 8 amino acid peptide ang Il, by angiotensin
converting enzyme (ACE), which is produced in the endothelium of the lung blood
vessels (54).

There are two physiological pathways by which ang Il can affect blood
pressure. The first gaway is via the vasculature, in which the presence of ang Il in
the blood leads to the vasoconstriction of arterioles, increased total peripheral
resistance and eventually increased arterial pressure (54). Ang Il also acts on the
veins causing mild vasonostriction to increase venous return (54). The first pathway

of action by ang Il is considered an acute method of increasing blood pressure (54).
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The second pathway by which ang Il affects blood pressure is through its influence on
the kidney and is consded to be a slower, but more powerful method of increasing
blood pressure (54). Ang Il acts on the renal vasculature and renal tubules to increase
Na" and water reabsorption, which over hours to days will lead to an increase in

blood pressure (54). Angjik also responsible for stimulating the release of
aldosterone, the final component of the RAAS, and is also known to aid in the

kidney’s regulation of blood pressure (54).

RenalFluid -FeedbackSystem and Pressure Natriuresis

Before introducing aldostone and its influence on blood pressure regulation,
it is important to have a general understanding of how aldosterone and ang Il function
within the kidney to aid in the loAigrm regulation of blood pressure. The
maintenance of mean blood pressurelgnt on the maintenance of fluid
homeostasis, in which equilibrium is achieved between fluid input and fluid output
(54; 55; 60). The kidney is the organ solely responsible for fluid homeostasis and
because of this it is referred to as the loegn reglator of blood pressure (54) . The
kidney regulates blood pressure over the {targ via the renal fluideedback
system (RFFS) (60). In the event of an increase or decrease in blood pressure due to
changes in fluid volume, it is through the RFFS, thatkidney rectifies these
changes and returns blood pressure to normal levels (54; 60).

The primary component of the RFFS that allows the kidneys to regulate fluid
volume and blood pressure is the presswaigiuresis mechanism (53; 54; 60; 61).
This mechaism demonstrates the effect that blood pressure has on urinaapdla

water excretion (55). In healthy individuals mean blood pressure is approximately
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100 mm Hg, this is the single precise pressure considered to be the equilibrium
pressure point (55).t&he equilibrium pressure point, net fluid intake and renal fluid
output are in equilibrium (55). The kidney continuously functions to maintain the
equilibrium pressure point (55). Due to this fine regulation of fluid homeostasis, even
a slight increaseniblood pressure above the equilibrium pressure point ctheses
kidney to increase Naand water excretion to decrease fluid volume (54; 60). When
fluid loss exceeds fluid intake, extracellular fluid volume will decrease and blood
pressure will return tthe equilibrium pressure point (55; 60). In the case of a
reduction in blood pressure below the equilibrium pressure point, the kidneys increase
water and Nareabsorption to increase extracellular fluid volume, which returns
blood pressure to the equilibm pressure point (55; 60). The RFFS is not responsible
for regulating the momestb-moment changes in blood pressure, but rather it is
responsible for regulating blood pressure over the-teng (53; 60).

The kidney'’s ability to make such fine adjustrseto fluid volume and
arterial pressure is reliant on variables of the RAAS such as aldosterone and ang Il
(60). Therefore, aldosterone and ang Il are considered to be integral components of
the RFFS that increase renal'Nend water reabsorption (60)
Aldosterone and the Kidney

Similar to ang I, aldosterone is another component of the RAAS that can
elicit physiological changes in the kidney that aid in the regulation of arterial
pressure. Unlike ang Il, aldosterone is not an amino acid peptisle; it
mineralocorticoid that is released from the zona glomerulosa, a region within the

adrenal gland (54). The renal tubules are one of the taegeted by aldosterone
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(54). The initial precursor of aldosterone is cholesterol, and with the aid of several
enzymes, cholesterol is converted to several different steroid hormones, one of them
being aldosterone (54). The steps in the biosynthesis of aldosterone from cholesterol
occur mainly in the mitochondria and the endoplasmic reticulum of the zona
glomerulosa ells (54). In one of the final steps of aldosterone biosynthesis,
corticosterone is converted to aldosterone by the enzyme aldosterone synthase
(P450c11AS) (54).

There are several mechanisms, such as changes in osmolarity in the
extracellular fluid, thategulate aldosterone biosynthesis, but the most important
regulators ar&” ion concentration, and ang |l levels in the blood (54; 138). An
increase irkK™ concentrationn the extracellular fluid is known to stimulate
aldosterone biosynthesis (138). Wh€hlevels are elevated, aldosterone
biosynthesis increases leadingdbsecretion into the renal tubules, and an elevation
in K* excretion (138). Additionally, with the increasekifi secretion into the renal
tubules comes an increase in"Neabsorptiorby the renal tubules (138). The second
important regulator of aldosterone biosynthesis is ang Il (20). Located on the zona
glomerulosa are ang Il type | (A)Treceptors, and in times of reduced blood pressure
and blood volume ang Il levels will be elevdia the blood and will act on these G
protein coupled receptors and stimulate the biosynthesis and release of aldosterone
(20; 77; 137; 140). The net result is an increase inrdibsorption ank™ secretion.

The specific cellular mechanisms by whi€hand ang Il regulate aldosterone
biosynthesis will be discussed later in the section on the CYP11B2 (aldosterone

synthase) gene. There is another adrenal stimulus that must be mentioned. Plasma
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aldosterone levels can change based on a person’s postuM/KiEn)an individual is
supine, plasma aldosterone levels are lower and range from
20-230 pg/ml, and when an individual is upright, plasma aldosterone levels are higher
ranging from 46600 pg/ml (114).

Once aldosterone is released it acts on the renalessitspecifically the
collecting tubules and to a lesser extent the distal tubules and collecting ducts (54).
Aldosterone increases Neeabsorption in these specific regions of the renal tubules
by acting on the epithelial cells, and to a greater extleatprincipal cells (54; 138).
Aldosterone easily diffuses across the tubular epithelia and principal cells, and binds
to a cytoplasmic receptor (138). The aldostenmmueptor complex moves into the
nucleus of the cell stimulating two pathways of actmme that elicits an acute
response and one that is a slower response (138). The acute mechanism of action
involves aldosterone stimulation of Nehannels located on the apical end of the cell,
to open (138). This leads to an influx of Nato the cellsncreasing the intracellular
Na" concentration (138). On the basolateral side of the cell there is increased activity
of the Nd-K* ATPase channels, which are ™NandK™ antiport ion channels that
pump N4 out of the cell an&™ inside the cell (138). Thesult is an increase in Na
reabsorption into the blood and secretioibinto the lumen of the renal tubules
(138). In the slower mechanism of action, when the aldostesmeptor complex
enters the nucleus, DNA transcription is initiated and spegdrtions of the DNA
are induced to form several types of messenger RNA (mMRNA) related to the process
of Na" andK™ transport (54; 138). The mRNA enters the cytoplasm and undergoes

translation leading to protein synthesis (54). The proteins formed benembrane
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transport proteins that are required for’ I{d and hydrogen transport across the cell
membrane (54). In addition, some of the proteins are designated as specific enzymes,
such as ATPase, needed for'Na ATPase activity, and luminal membranetgios,

a channel protein inserted into the apical end of the cell (54). The insertion of the
luminal protein channels aids in the rapid diffusion of Mam the lumen of the

renal tubule into the cell (54).

The end result of both mechanisms is that tieeam increase in Na
reabsorption into the blood and an incread€’iisecretion into the urine. The
increased Nareabsorption in the extracellular fluid does not necessarily cause a very
large increase in Naconcentration in the extracellular fluid (5% he reason is that
with the rise in Naconcentration is a concomitant increase in water reabsorption, but
the net result is an increase in extracellular fluid volume (54).

Based on aldosterone’s ability to create extracellular fluid volume adjustments
that affect blood pressure, aldosterone like ang I, is an integral component of the
RFFS. Therefore, aldosterone and ang Il are factors that function with the kidney to
ensure that extracellular fluid volume remains relatively constant despite disegbanc

in body fluid homeostasis (60).

Aldosterone and Essential Hypertension

Despite aldosterone’s necessary role in the kidney’stemg regulation of
blood pressure, if consistently elevated over a few days aldosterone can cause an
individual to becoméypertensive (54). A mechanism for aldosterone to cause
hypertension is that when aldosterone levels are elevated over a few days there is an

increase in extracellular fluid volume and blood pressure &#)ncrease in
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extracellular fluid volume of A5% can cause a %5 mm Hg increase in blood
pressure (54). Based on the presswagiuresis mechanism, the elevation in blood
pressure is necessary to increasé &l water excretion, reducing extracellular fluid
volume (54) The result is the restoratiah balance between fluid intake and fluid
output in which the rate of gain of salt and water will be zero, despite the excess of
aldosterone. However, the elevation in blood pressure necessary to restore fluid
balance will cause the individual to beconypértensive (54)

High levels of aldosterone secretion are known to cause a secondary form of
hypertension called primary aldosteronism, which is usually due to a small tumor of
the zona glomerulosa cells (54). Even though the etiology of essentialemgientis
considered to be polygenic, in some individuals it is possible that a slight dysfunction
in certain physiological systems, such as the RAAS, can influence the development of
hypertension. Due to aldosterone’s Metaining effect, there is the femtial for
consistent elevations in aldosterone levels, within a normal leve6q@@g/ml)

(112), to contribute to the development of hypertension.

Guyton, one of the developers of the RFFS and the presatrraresis
theory, explained that only sligklevations in extracellular fluid volume are needed
to cause shifts in the renfainction curve (i.e. the pressure natriuresis mechanism )
that can lead to hypertension (55). The example given by Guyton involved
hypertensive patients being treated wipir@anolactone, a medication given to block
the influence of steroid hormones, such as aldosterone (132). The patients stopped
taking spironolactone for-2 weeks, which resulted in a -20% increase in plasma

volume and a rise in arterial pressure torthmetial untreated hypertensive levels
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(132). The patients remained off of their spironolactone, and over the following

weeks plasma volume reduced to normal levels, but surprisingly there was no
reduction in arterial pressure (132). Guyton explainedtthedmpensate for the

small amount of fluid retention that was occurring due to aldosterone, the equilibrium
pressure point was shifted and reset to a higher mean arterial pressure (55). This was
necessary so that equilibrium between fluid intake andubetjuld be reestablished

in light of increased fluid retention.

The main point of Guyton’s example was to illustrate that hypertension in
some individuals could be due to an upward shift in the equilibrium pressure point
that results from small but casgent elevations in Naretention (55). The Na
retention experienced by some hypertensives may be the result of slight alterations in
aldosterone biosynthesis and/or other mechanisms that impact rérralridiing
(55).

There is evidence of elevated git@a aldosterone levels among hypertensive
individuals. In studies that have compared mild and severe hypertensives to matched
normotensives, it was found that plasma aldosterone levels were significantly higher
among the hypertensives compared to the ntensives (23; 44; 73; 74; 95). It is
important to note that in these studies plasma aldosterone levels of both the
hypertensives and normotensives were well within the normal range, but the
hypertensives displayed significantly greater levels. For exai@pleia et al.
reported average plasma aldosterone levels of 198 pg/ml among hypertensives and
147 pg/ml among normotensives (73). Cortes et al. found that average plasma

aldosterone levels were 116 pg/ml among hypertensives and 99 pg/ml among
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normotensive, again demonstrating the same phenomenon as in the Garcia study
(23). Additionally, hypertensives have been reported to show a significant decrease in
the metabolic clearance rate of aldosterone, and a positive correlation between resting
mean arterial ggssure and plasma aldosterone levels (44; 95). Therefore, it is possible
that the elevated plasma aldosterone levels displayed by the hypertensives contribute
to the maintenance of a hypertensive state (73).

Normally, plasma aldosteromenegatively corelated with urinary Na
excretion. This has been confirmed among normotensives but not among
hypertensive$73). Garcia et al. suggested that the lack of correlation between plasma
aldosterone and urinary Naxcretion among the hypertensives may represane
type of disturbance in aldosterone biosynthesis that may or may not be directly linked
to changes in Naregulation (27; 69; 149).

Aldosterone’s response to an adrenal stimulus, such as salt loading and ang Il
infusion has been shown to differ beemehypertensives and normotensives. Ishii et
al. reported that after 4 days of salt loading, the reduction in plasma aldosterone levels
that occurred among hypertensives was significantly less than normotensives (71).
This was indicative of blunted suppsém of aldosterone biosynthesis among the
hypertensives. Ishii et al. suggested that the blunted aldosterone response displayed
by the hypertensives may be the result of altered adrenal cortex sensitivity to
circulating ang 1l (71). In normotensives, Naading reduces the sensitivity of the
adrenal cortex to ang Il (109), this results in the suppression of aldosterone
biosynthesis. Some hypertensives may experience dysfunction in adrenal

responsiveness, in which the sensitivity of the adrenal cortengtd & not
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suppressed under Nipaded conditions (71). There are studies that have

demonstrated that hypertensives may display alterations in adrenal responsiveness to
ang Il infusion. Kisch et al. reported that hypertensives had a significant inorease
plasma aldosterone levels at lower ang Il infusion rates compared to normotensives
(83). It was concluded that hypertensives demonstrated enhanced adrenal
responsiveness to ang Il infusion (83). Schlaich et al. also reported that normotensives
with a family history of hypertension displayed a hypesponsiveness to ang I

infusion (133). Williams et al. also found that hypertensive patients placed on a 200
mEq N4& diet had a greater increase in plasma aldosterone in response to infused ang
Il compared ® normotensives (157).

There is evidence to support that among some hypertensives, plasma
aldosterone levels are significantly elevated and have a distribution range that is
wider than that of normotensives (73). From the available data, it appears that
consistent elevation in plasma aldosterone within a normal range may contribute to

the development and maintenance of hypertension.

Ethnicity and Age Effects on Aldosterone Levels

Ethnic Differences: It has been determined that there are some ethnic
differences in PRA, and plasma levels of ang Il and aldosterone. Specifically, this has
been observed when comparing individuals of African descent and Caucasians. It has
been reported that under basal and stimulated conditions, individuals of African
descenhave suppressed PRA, and plasma ang Il and aldosterone levels (40; 64;
128). A review by Sagnella et al. explains that the reports of differences in RAAS

function among those of African descent and Caucasians first appeared in the 1960s
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when a study by elmer and Hudson reported lower PRA among hypertensives of
African descent compared to hypertensive Caucasians (65). In reviewing studies that
compared PRA between hypertensive and normotensives of African descent and
hypertensive and normotensive Cauaasj&agnella et al. reported that on average
hypertensives and normotensives of African descent had PRA that was 50% lower
than Caucasian hypertensives and normotensives (128). However, Sagnella reported
that there appeared to be a wide range of varipimliPRA among hypertensives and
normotensives of African descent, and therefore a large proportion of these
individuals may have had PRA that was in the same range as Caucasians (128).
Therefore, lower PRA among those of African descent continues ttopeaf

debate.

Ethnic differences in plasma aldosterone levels have also been investigated in
normotensive and hypertensives of African descent and Caucasians. Studies have
demonstrated that there appears to be some suppression of plasma and urinary
aldosterone levels in normotensive and hypertensives of African descent when
compared to Caucasians (40; 64; 115; 116). One study by Pratt et al. measured
urinary and plasma aldosterone levels in children of African descent and Caucasian
children (115). Uriary aldosterone levels were lower in the children of African
descent compared to Caucasian children (115). In addition, there were no differences
in Na" excretion between the two groups, but the children of African descent did have
lower K levels, which vas indicative of lower Kintake (115). Since Klevels can
affect aldosterone biosynthesis (20), lowériltake may have contributed to the

lower aldosterone biosynthesis, leading to less aldosterone excreted in the urine. Pratt
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et al. suggested that tihildren of African descent could have had a lower degree of
responsiveness ', and this could have accounted for the lower urinary aldosterone
excretion (115). Regardless of these suggestions, when controlling ifuiake,
aldosterone excretion wasll lower in the children of African descent (115). Not

only were urinary aldosterone levels different between the two groups, but plasma
aldosterone levels were also lower among the children of African descent (115). The
study by Pratt et al. indicatésat there are possible ethnic differences in plasma and
urinary aldosterone levels among children of African descent children. Due to the use
of healthy children and lack of control of Nand K’ intake, it is difficult to make a
definitive conclusion tat the same ethnic differences in aldosterone levels observed
in the children also occur in adulthood and contribute to the development

hypertension (115).

There have been studies performed in adult normotensives and hypertensives
investigating ethnic diffrences in plasma aldosterone levels. Fisher et al. conducted a
study in which hypertensives and normotensives of African descent and Caucasian
hypertensives and normotensives were placed on a standardizaddN4 intake of
10 mmol/d and 100 mmol/d, masctively (40). Under basal conditions, plasma
aldosterone levels were the same between normotensives of African descent and
Caucasian normotensives and between hypertensives of African descent and
Caucasian hypertensives, but plasma aldosterone leveldamesr among all
hypertensives compared to normotensives (40). The responsiveness of plasma
aldosterone to a change in posture differed between the two hypertensive ethnic

groups in which the increase in plasma aldosterone levels when going from thee supin
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to the upright position were smaller in hypertensives of African descent compared to
Caucasian hypertensives (40). In addition, upon infusion of ang Il, which stimulates
aldosterone secretion, hypertensives of African descent had lower plasma aldosterone
levels compared to the Caucasians hypertensives (40). Normotensives of African

descent and Caucasian normotensives did not display these same differences (40).

This study by Fisher et al. suggested that among normotensives of African
descent and Caucasianrmotensives there were no differences in plasma aldosterone
levels under basal and stimulated conditions (40). Additionally, the differences in
plasma aldosterone levels that occurred between normotensives and hypertensives
were independent of ethnici{¢0), The ethnic differences occurred within the
hypertensive group, and were not uncovered until postural changes and ang Il were
used to stimulate aldosterone biosynthesis (40). These findings may have
demonstrated that possible ethnic differencesdosdérone biosynthesis may only be
apparent among hypertensives and under conditions that stimulate the synthesis and

release of aldosterone (40).

He et al. investigated the change in PRA, and plasma aldosterone and ang Il
levels in response to alteratioinsNa’ intake in hypertensives of African descent and
hypertensive Caucasians (64). Under basal conditions in which patients consumed
their usual unregulated diet, plasma aldosterone and ang Il levels were not different
between individuals of African demat and Caucasians, but PRA was lower among
individuals of African descent compared to Caucasians (64). Following their usual
dietary period, the patients were placed on a 5 day highliga(350 mmol/day)

followed by a 5 day low Nadiet (10 mmol/day) (#). The investigators found that
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the individuals of African descent had a greater reduction in blood pressure and a an
attenuated increase in PRA, plasma ang Il, and plasma aldosterone levels compared to
Caucasians (64). Normally, a large reduction ifi iNtake, such as the one in this

study, would stimulate an increase in PRA and plasma ang Il and aldosterone levels

to prevent a large fall in blood pressure (64). He et al. concluded that the

hypertensives of African descent might have suppressed PRA,amjaldosterone
allowing for a greater fall in blood pressure compared to Caucasians (64). Therefore,

it is possible that plasma aldosterone levels are less likely to differ among
hypertensives of African descent and hypertensive Caucasians underoas@abns,

but under conditions in which aldosterone biosynthesis is stimulated, ethnic

differences are more likely to be uncovered.

Age: Hypertension is a disease associated with aging, and this in part may be
related to alterations within the systethat regulate blood pressure as individuals
age. Therefore, it is conceivable that the RAAS would experience a decline in
responsiveness and activity as individuals’ age. In general, it has been reported that
after the second decade of life there is adstekecline in PRA that becomes
pronounced between 40 and 60 years of age (24; 106; 130; 154). A similar decline
with age has also been shown in many studies that have investigated the effect of age
on plasma and urinary aldosterone levels (24). Craneiataktigated the change in
the RAAS with each decade of life and found that when individuals were on an
unrestricted Naintake there was a progressive reduction in urinary aldosterone
excretion rate from the"2to 7" decade of life (24). Additionallyrinary aldosterone

excretion was 46% lower among those in thel@cade compared to those in tA& 2
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decade (24). In regards to plasma aldosterone levels, studies have reporétatade
effects occurring under conditions that would stimulate aldas¢ebiosynthesis

(130; 154). For example, plasma aldosterone levels appeared to be suppressed in
older individuals, when they experienced postural changes oaridavolume

depletion (130; 154).

It appears that with age there is a general decline in RacASity, but
specifically, there is a possible decline in adrenal responsiveness and the mechanisms

responsible for the secretion of aldosterone.
Heritability of Blood Pressure, and Hypertensive Phenotypes

Blood pressure and the physiological varsaihvolved in the regulation of
blood pressure have been shown to have a genetic component (90). Williams et al.
combined data from 5 heritability studies (12; 38; 39; 63; 76) and reported that
genetic factors have a stronger influence on the determmnatian individual’'s
resting blood pressure than shared environment (159). Williams et al. also reported
that among these studies, resting blood pressure correlations were higher among
related family members compared to nretated family members from aared
environment (12; 38; 39; 63; 76; 159). For example, among genetically related
individuals, such as pareatfspring, the correlations were reported to be 0.18 and
0.16 for resting SBP and DBP, respectively (12; 38; 39; 63; 76; 159). Spouse pair
corrdations have been reported to be as low as 0.08 and 0.06 for resting SBP and
DBP, respectively (12; 38; 39; 63; 76; 159). Additional family aggregation studies
have investigated the heritability of resting blood pressure among odigming,

sibling-sibling and monozygotic (MZ) and dizygotic (DZ) twins (52; 103). The
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family aggregation values for these relationships have ranged fror® 82%nd
0.41-0.58 for SBP and DBP, respectively (12; 38; 39; 52; 63; 76; 103). These
heritability and family aggregain studies provide evidence that the establishment
and regulation of an individual’s resting blood pressure is partly genetically

determined.

Essential hypertension differs from other monogenic forms of hypertension,
such as primary aldosteronism or diel's syndrome because it is polygenic, meaning
that there may be a multitude of genes that contribute to its development (90; 159).
Early debate about the genetics of essential hypertension occurred between two
researchers, Pickering and Platt (144). &irlg suggested that essential hypertension
was polygenic and was not due to a single loci mutation (90; 110). Platt believed that
essential hypertension was a monogenic, single loci, autosomal mutation that
followed Mendelian inheritance (111). Years e$earch have weakened Platt’s
argument and provided support for Pickering’s argument that essential hypertension
is indeed a multifactoral disease, involving the interaction of multiple genes, and is
not due to a single loci mutation that follows Mendelidmeritance (90). The
technique of simple segregation analysis has been used to help delineate whether the
pattern of inheritance of hypertension fits that which would be predicted by a single
locus model, and there has been limited evidence to demertsiaaessential
hypertension follows such a pattern of inheritance (90). It has been suggested,
however, that there may be rare subgroups of families in which the pattern of
inheritance of hypertension can be predicted by a slngiebut this has been

difficult to detect (90).
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Given the complex genetic etiology of hypertension, there are not many
studies that have been able to clearly demonstrate its pattern of inheritance. In
general, studies have reported on the heritability of blood pressure ted/or
phenotypes associated with the regulation of blood pressure. There are some studies
that have reported on the family aggregation of hypertension by investigating family
history (70). For example, Williams et al. reported, based on unpublished data, th
70% of individuals who developed hypertension before the age of 55 had a positive
family history of hypertension, which included having siblings and/or parents with
hypertension (158). It has also been reported that young individuals with a positive
family history of hypertension had a foetimes greater risk of developing

hypertension compared to those with no family history of hypertension (70; 158).

As mentioned earlier, because hypertension is a heterogeneous trait, it has
been difficult for studie to demonstrate genetic linkage (158). Therefore, researchers
have focused their attention on the heritability of intermediate hypertension
phenotypes in which genetic linkage is thought to be more evident (158). The
Cardiovascular Genetics Research Cliai the University of Utah studied the
heritability of intermediate phenotypes that may contribute to the development of
hypertension in 98 pedigrees with a family history of hypertension (156). They
reported individuals with lower urinary excretion @fllikrein, a potent vasodilator
(54), were twetimes more likely to have a firslegree relative with hypertension
(11). In addition, those with a family history of hypertension were found to have an
increase in intraerythrocytic N@oncentration and Ouaim binding sites, which

reflected the number of Ri&*-ATPase pumps on the surface of red blood cells (62).
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An increase in both phenotypes (intraerythrocyti¢ dancentration and Ouabain
binding sites) (11; 62), reflected a possible increase in renghtula reabsorption

that could have contributed to the development of hypertension. Williams et al.
suggested that two or three of these traits in combination with specific environmental
factors could explain the occurrence of essential hypertensiomia imdividuals

(156).

Additional studies have investigated the heritability of other intermediate
phenotypes that may contribute to hypertension. In family aggregation studies it has
been reported that among individuals with hypertensivedegtee riatives, plasma
renin levels were higher and their ability to excrete &lbkad was lower compared to
those with normotensive firstegree relatives (50). There is also evidence of
heritability with respect to aldosterone excretion and plasma aldosterete
Manatunga et al. reported that among yound, {§ears), MZ and DZ twins, the
interclass correlation coefficient for aldosterone excretion was 0.69 and 0.29,
respectively, which was indicative of strong heritability (99). Additionally,
Manatunga tal. found that among siblings of African descent, the interclass
correlation for aldosterone excretion was 0.51, again indicative of strong family
aggregation (99). Grim et al. reported that plasma aldosterone levels under basal
conditions and in respoaso volume expansion were heritable among monozygotic
and dizygotic twins (51). Additionally, it was found that urinaryafd fractional
Na" excretion showed significant genetic variation under volume expanded
conditions (51). Grim et al. concluded thia¢ renal regulation of NandK”*

excretion, as well as homeostasis, may be partly influenced by heritability (51);
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therefore, it can be suggested that disregulation of these phenotypes can aggregate
among families and contribute to the incidence of hgmsion that occurs among
related individuals. Kotchen et al. demonstrated that among hypertensive African
descent sifpairs, the response of indices of renal clearance to a norepinephrine
stimulus and the PRA response to changes in posture were hd8&ble

Furthermore, a family aggregation study among individuals of African descent
investigated the heritability of salt sensitivity and found that SBP, DBP, and mean
arterial blood pressure (MAP) responses to a change'itobid were heritable,

suggestig a genetic component to salt sensitivity (143).

Evidence of the heritability of blood pressure and the phenotypes that
influence it establishes the precedence that the level of blood pressure is a
heterogeneous trait in which its regulation may beekalt of the interaction of
multiple genes. The assumption can be made that the development of hypertension
may be partly due to genetic variation within different pathways that regulate blood
pressure. Therefore, in researching the genetics of hyperternss important to use
these physiological pathways as a guide in determining what genes may be important

in the investigation of hypertension.

CYP11B2 Gene and Aldosterone Biosynthesis

The CYP11B2 gene, also known as the aldosterone synthase (#)ge
responsible for aldosterone biosynthesis, and therefore attention has been focused on
its possible contribution to the development of hypertension. CYP11B2 stands for
cytochrome P450, family 11, subfamily B, polypeptide 2, and encodes for a member

of the cytochrome P450 superfamily of enzymes, P450c11AS (4). The P450c11AS
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enzyme, also called AS, is a monooxygenase that hagdr8xylase and tbeta
hydroxylase activity, both of which are necessary for catalyzing the synthesis of
aldosterone (4; 2@1)

The CYP11B2 gene is located on the long arm of chromosome 8q, contains 9
exons and 8 introns, and was first discovered by Kawamoto and colleagues (81). It
was suspected to be a less active gene closely related to the CYP11B1 gene, which is
involved inglucocorticoid production (81). Even though both the CYP11B1 and
CYP11B2 genes were found to have exon sequences that were 93% identical, they
differed significantly in their promoter region (81). The CYP11B2 gene was found to
encode an enzyme that hadtb@B-hydroxylase and tbetahydroxylase activity
(81), whereas the CYP11B1 gene only encoded for tHeefdhydroxylase enzyme
(81). Therefore, it was determined that the CYP11B2 and CYP11B1 genes, though
closely related, were two separate genes thaloexl two separate enzymes (81).
CYP11B2 encoded for an enzyme that catalyzed the synthesis of mineralcorticoids,
while CYP11B1 encoded for an enzyme that catalyzed the synthesis of
glucocorticoids (81).

Aldosterone biosynthesis occurs in two phasescaite phase and a chronic
phase (21). The acute phase occurs within minutes and involves the transfer of
cholesterol (the initial precursor to aldosterone) to the mitochondria of the
glomerulosa cells (21). This process is partly regulated by intracetali@um
(C&™), calmodulin (CaM), and calcium/calmodulitependent kinases (CaMK) (21).
CaM is a multipurpose intracellular €aeceptor that mediates many“Geelated

intracellular processes (5). While CaMK are responsible for the phosphorylation of
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proteins involved in the signaling pathways stimulated b3/ (5. Both CaM and
CaMK are also important factors in the chronic phase of aldosterone biosynthesis
which involves the signaling cascade necessary for regulating CYP11B2 gene
expressiorn(21).

In the chronic phase, aldosterone biosynthesis is regulated by CYP11B2 gene
expression (21). There have been recent discoveries in the last few years that have
uncovered possible steps in the regulation of CYP11B2 expression. One being that
there are two nia physiological regulators, ang Il and K0). Ang Il and K can
directly act on the adrenal gland and lead to an increase in CYP11B2 mRNA and
protein levels (21). The suggested mechanism by which ang |l ‘arebKlate
CYP11B2 gene expression involvée increase in intracellular €devels (20).

When plasma ang Il levels become elevated, ang Il will birgso@&in couplediT;
receptors located in the adrenal glomerulosa cells (137). This leads to the intracellular
activation of phospholipasg (PL-C) a plasma membrane bound enzyme, which
hydrolyzes phosphatidylinositol bisphosphate ¢PI&n inositol phospholipid, to
inositol triphosphate (K (5; 117). IR, is a small water soluble molecule that leaves
the plasma membrane, diffuses through thesnjftand then binds toJBated C4"
channels (5). The binding of 4o the C&" channels leads to the release of'Gad

to an increase in intracellular €goncentration (5; 20; 117K stimulates the

release of CA by causing the depolarization thle plasma membrane of the adrenal
glomerulosa cells (117). The depolarization leads to the activation of voltage
sensitive C& channels and the release of Gavhich causes an increase intracellular

Cd"* concentration (20). Clyne et al. found thatitheease in intracellular Ga
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concentration leads to an increase in CYP11B2 gene expression, confirming that
intracellular C&" concentration has a very important role in the induction of
CYP11B2 (20).

The mechanism by which €anfluences CYP11B2 gerexpression is
through the CaMCaMK cascade (21). It is suggested that both CaM and CaMK are
important in the induction of CYP11B2 by ang Il anti®1). Condon et al., through
the use of H295R adrenocortical cells transfected with luciferase reportauctms
driven by CYP11B2 5flanking DNA, demonstrated that when two separate
inhibitors for CaM and CaMK were used, expression of CYP11B2 by ang Il and K
was inhibited (21). The regulation of the CYP11B2 by ang Il ahui&the C&-
CaM-CaMK signaling pthway requires important gene regulatory elements located
within the CYP11B2 gene. Within the 5’ flanking region of the CYP11B2 gene is a
cis-regulatory element, a region within the promoter where the transcription factor
CaMKI-295 binds and influences trscriptionof CYP11B2 (20; 21). The cis
regulatory element is located betwed# and-347 bp, and when this region is
deleted, CYP11B2 gene expression by CahB5b decreases significantly (21). In
addition, there is a second important regulatory regientified at position —7164
bp, called the cAMP response element (CRE) (21). Both Clyne and Condon identified
this region as essential for regulation of CYP11B2 transcription by ang, lanid
CAMP (20; 21). Mutations in this region have been found aclbICAMKI and ang |l
stimulated gene expression (20; 21). The CYP11B2 CRE has been shown to bind
transcription factors such as CRinding (CREB) protein and members of activating

transcription factors (ATH and ATF2) (21). Condon et al. suggests that®the
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C&*-CaM CaMKI cascade is activated by ang II, and, €aMKI phosphorylates
CREB and ATFL, which could increase their ability to enhance transcription of the
CYP11B2 gene (21).

Once the CYP11B2 gene product, P450c11AS, has been produced it is
regonsible for the two terminal steps in the conversion of corticosterone to
aldosterone (I-Biydroxylation and 18nethyloxidation) (26). The molecular steps
responsible for the expression of CYP11B2 are intricate and continue to be
elucidated. Due to the fathat the CYP11B2 is essential in aldosterone biosynthesis,
it is possible that mutations in the regulation of this gene may contribute to chronic
elevations in aldosterone levels and Keabsorption, which may be important in the

etiology of hypertensio.

CYP11B2-344C/T Polymorphism and the Association with Hypertension

The CYP11B2 gene has recently been proposed as a hypertension candidate
gene based on its involvement in aldosterone biosynthesis. Mutations in the
CYP11B2 gene or abnormalities in ttegulatory factors of the gene have been
shown to lead to aldosterone related disorders (102) Based on this evidence,
researchers have investigated whether less severe mutations in different regions of the
CYP11B2 gene could possibly contribute to theedl@oment of hypertension (14).

For example, the344C/T promoter polymorphism of the CYP11B2 gene,

occurs in the core sequence of a regulatory element called Ad4, a nuclear receptor
half-site consisting of a sequence of base pair repeats (10). Regakments are
vital in the regulation of the initiation of transcription by RNA polymerase (5). There

are specific regulatory proteins, such as activator proteins that bind to the regulatory
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elements called enhancer elements (5). Once bound, the @cpix@teins greatly
enhance the initiation of transcription by attracting, modifying, and positioning RNA
polymerase and other transcription factors onto the promoter (5). The specific
activator protein that binds to the Ad4 element is a monomeric orpltdean

receptor protein called steroidogenic faetgiSF1) (10). An orphan nuclear receptor
protein, such as SE, remains in an inactive state until the binding of an unknown
hydrophobic signal molecule, once activated1Sbinds to Ad4 (5). It has been
reported that the Ad is essential for the coordinated development and function of
the adrenal gland, and that-&ks required for full expression of many other
cytochrome P450 genes (10; 104). Therefore, it could be suggested that a mutation in
the Ad4region, such as th844C/T SNP, could alter the binding of-%fand
consequently gene expression.

White and Slutsker have reported that the presence of the C allele of the
—344C/T polymorphism causes-&Ro bind four times as tighter on a molar basis
compared to the presence of the T allele (155). These findings were confirmed by
Bassett et al. in which it was demonstrated, using an electrophoretic mobility shift
assay, that the C allele bound-$Eghter than the T allele (10). Despite suggestions
that the binding of SR to Ad4 was necessary for CYP11B2 expression, molecular
studies by Bassett et al. determined that the binding -df t8FAd4 was not essential
for the expression of CYP11B2 (10). By cotransfecting H295R cells with reporter
constru¢s containing the 5’ flanking DNA of the CYP11B2, CYP11A1, CYP11B1
and CYP17 with an expression plasmid containing the coding region fby B&sset

et al. found that the expression of the CYP11B2 gene was significantly less compared
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to the other CYP gesg10). In addition, with increasing SFconcentration

CYP11B2 gene expression continued to decrease (10). Therefore, based on the
findings of Bassett et al., the binding of-$Fo Ad4 does not appear to be necessary
for the expression of CYP11B2 (10;)28dditionally, Bassett et al. investigated
whether the C or T allele associated 5binding affected gene expression, but found
that regardless of the allele, the presence et 8kl not affect CYP11B2 gene
expression (10).

Together, these findings im@te that the Ad4 site is a functional regulatory
element that binds SEand therefore influences the expression of such CYP genes
as CYP11A1l, CYP11B1, and CYP17, but this is not true for CYP11B2 (10). It
appears that even though-$Mbinds to the CYPIRB2 Ad4 site in the same manner as
the other CYP genes, SFis not involved in the regulation of CYP11B2 transcription
(20). Thus, there is some evidence thattB&4C/T polymorphism may not be a
functional mutation, which may be a surprising conclusmlight of the studies
reporting an association between #34C/T polymorphism and hypertension, and
variations in both plasma and urinary aldosterone levels (14; 29; 66; 114; 147).

One recent study by Henderson et al. found that the population taitidu
risk of hypertension associated with the presence of the T allele was 37.4% among
African descent males and 27.7% among African descent females (66). These
findings were further supported by Tiago et al., in which the association between the
—344C/Tpolymorphism and ambulatory and office blood pressure was investigated in
hypertensives of African descent (147). Ambulatory and office SBP was higher

among those with the T allele (147). In addition there was reduced nocturnal decline
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in SBP among thoseith the T allele (147). The association between8%AC/T
polymorphism and blood pressure has also been investigated in the Caucasian
hypertensive population. Both Davies et al. and Brand et al. found a higher frequency
of the T allele among hypertenssreompared to controls (14; 29). Staessen et al.
demonstrated that in a European Caucasian population of both hypertensives and
normotensives, an increase in relative risk of hypertension was associated with the T
allele, and the CC genotype was associatiélal the lowest SBP and DBP (141).

There is a possibility that the association betweer-344C/T
polymorphism and hypertension may be-dgpendent. Russo et al. demonstrated
that the T allele was associated with the-aggociated increase in DBPGaucasian
males (127). Furthermore, in the majority of the studies that have shown an
association between the T allele and hypertension the participants have had a mean
age of40yearsand highei(14; 29; 89; 141; 147). It is well accepted that
hypertensia is a disease associated with aging, however it can also be suggested that
there are some genes polymorphisms that exert a greater influence on blood pressure
as one ages.

Most investigations of the844C/T polymorphism and blood pressure have
examined Cacasians, while there are only a limited number of studies that have used
other populations. The T and C allele frequencies of hypertensives of African descent
were reported to be .78 and .22, respectively (163). Among Japanese hypertensives,
the T and C liele frequencies were similar to hypertensives of African descent, .66
and 0.34, respectively (151). By comparison, the T allele frequency is reportedly

lower (.52) and the C allele higher (.47) among Caucasian hypertensives (163).
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Not all studies have tond that the T allele is associated with hypertension, it
is possible that ethnic differences in t844C/T allele frequencies may contribute to
the inconsistent findings among studies. For example, studies in Japanese
hypertensives have demonstrated thatC allele appears to be more frequent than in
normotensive Japanese controls (145; 151). Tamaki et al. compared the frequency of
the TT and TC+CC genotypes in Japanese hypertensives, and controls and found that
the frequency of the TC+CC genotype wigmtgicantly greater in the hypertensives
than normotensives, 52.2% and 43.2% respectively (145). In addition, when
investigating 24 hour ambulatory blood pressure in the same Japanese hypertensives,
it was found that the TC+CC genotype group was cladsifsenondippers, meaning
that they had a blunted nocturnal decline (145). Similarly, Tsukada et al. also reported
that the frequency of the C allele was higher among Japanese hypertensives compared
to normotensives (151). In contrast, Matsubara et alrtegpthat the nocturnal
decline in blood pressure was greater among the CC genotype compared to those
carrying the T allele in community dwelling Japanese, suggesting that the T allele
was associated with a blunted nocturnal decline in blood pressure EL@®ermore,
studies by Kato et al. and Tsuijita et al. reported no association betwe&#4&'T
polymorphism and hypertension in the Japanese hypertensive populations (79; 150).
Possible explanations for the conflicting findings among these studiestem from
heterogeneity among the Japanese population used. The study by Matsubara reported
using community dwelling Japanese, but did not specify whether or not these
individuals were hypertensive or normotensive (100). Tsukada et al. mentioned that

the differences between their findings and those of Kato et al. may actually be related
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to geographic environmental differences in the Japanese that were examined in their
study (151). The population in the Tsukado study was from rural and suburban
districts,whereas the Japanese group studied by Kato was mostly from the city
(Tokyo) (151). Such distinctions are important since the Japanese from the rural
environment have been found to ingest moré tNan those from the urban
environment; therefore, the diffnce in results between the two studies may have
been related to gerenvironment interactions, in which one specific genotype
association may have developed over generations due to specific dietary habits (151).
There have been discrepancies in regardie association between the
—344C/T polymorphism and hypertension among other populations as well. Zhu et
al., found that there was no association betw&dd C/T polymorphism and
hypertension between Caucasians and individuals of African descentThé3g
findings differed from the previously mentioned studies that investigated the
association within Caucasian populations and populations of African descent (14; 29;
66; 141; 147). It is difficult to discern why Zhu et al. did not find a genotype
assaiation with BP, despite having a robust sample size. Possible differences in
study design could have contributed to the lack of findings.

Available literature provides evidence that #84#4C/T polymorphism is
associated with blood pressure and hypeartan It is known that there can be
substantial interindividual variability in intermediate phenotypes related to the
development of hypertension, such as plasma aldosterone and réhaindbng.

Variation in these intermediate phenotypes may be paratlibuted to genetic

variation. The CYP11B2344C/T polymorphism has been found to be associated
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with plasma and urinary aldosterone and Becretion. Pojoga et al. investigated the
association between th844C/T polymorphism and plasma aldosteromeltein
Caucasians with mild to moderate hypertension (114). Plasma aldosterone levels were
measured after participants completed an overnight fast and were supine for 90
minutes (114)It was determined that the C allele was associated with greater plasma
aldosterone leveldhere was a C allele dosage effect in wipldsma aldosterone
levels were highest among the CC genotype group, intermediate among the TC
genotype group and lowest among the TT genotype group. (Lislimportant to
note that the geder plasma aldosterone levels in C allele carriers were well within
normal range and were not considered to be at pathologic levels consistent with
secondary forms of hypertension, such as hyperaldosteronism. Pojoga et al. reported
that normal supine plasa aldosterone levels range from280 pg/ml and upright
values range from 4600 pg/ml (112)Therefore the point should be taken that the
—344C/T polymorphism may account for the slight elevations in plasma aldosterone
levels that are within a normainge, and due to aldosterone’s Ketaining qualities,
this could contribute to the development of hypertension.

There have been only a few other studies that have investigated the
association between th844C/T polymorphism and plasma or urinayogiterone
levels (14; 29; 163) . Brand et al. reported that the T allele was associated with
elevated serum aldosterone levels in normotengivBs These results may have
differed from Pojoga et al. study because the hypertension status of the pdsticipan
was different. Pojoga studied hypertensives and Brand et al. studied normotensives

(14; 114). Zhu et al. investigated the association betweer8&#C/T polymorphism
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and plasma aldosterone levels in hypertensives of African descent and Caucasian
hypetensives (163). No association was found betweer3ldC/T polymorphism

and plasma aldosterone levels in either population. This could have been due to the
difference in the methods used to obtain plasma aldosterone. Zhu et al. obtained
blood samples while participants were seated, however they did not report the amount
of time that the participants were seated, whether the participants were fasted, or the
time of day blood samples were obtained (163) . Aldosterone is sensitive to changes
in body positiorand diet and can differ based on the time of day the blood sample is
obtained (17).Therefore, lack of control of these variables could have contributed to
the lack of association between #3d4C/T polymorphism and plasma aldosterone
levels in the Zhu edl. study.

The association between urinary aldosterone levelseitaetion and the
-344C/T polymorphism has also been investigated. Davies et al. reported that the T
allele was associated with higher urinary aldosterone excretion rates compared to
those with the C allele; however, the hypertensive status of the participants was not
indicated. Due to aldosterone’s influence on rendlNedling, some studies have
investigated the association betweentB44C/T polymorphism and urinary Na
excretion 81). Delles and colleagues conducted a study in young men with mild
hypertension and found that after one week of an oraldgal, those with the TT
genotype had a greater increase ish2dr urinary N& excretion compared to those
with the CC genotype (3. Additionally, hypertensives with the TT or TC genotype
were found to decrease serum aldosterone levels to a greater extent compared to those

with the CC genotype (31) . The greater increase inedaretion in the TT genotype
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group in addition to theuppression of serum aldosterone levels indicated that T
allele carriers demonstrated a normal response to an increaselgadlawhereas,
those with the CC genotype experienced an altered response in which the reduced
Na" excretion was an indication ofaretention that may have resulted from reduced
suppression of aldosterone biosynthesis.

The association of the C allele with elevated plasma aldosterone levels and
reduced Naexcretion is somewhat perplexing in light of the fact that in many
studiesjt was the T allele not the C allele that was associated with hypertension. It is
logical to think that because the T allele is associated with hypertension, it may also
be associated with an elevation in the hypertersatated phenotype, such as plasma
aldosterone, which can contribute to an elevation in blood pressure. This pattern has
been demonstrated with other hypertension candidate gene polymorphisms, such as
the AGT M235T polymorphism, in which in some studies the T allele was associated
with bothhypertension and elevated plasma angiotensinogen levels (75; 160).

Based on the relationship between aldosterone and rehabNdling, a
few studies have investigated the association betweer8tHEC/T polymorphism
and salt sensitivity of blood prese (15; 80; 113). These studies did not find an
association between th844C/T polymorphism and salt sensitivity (15; 80; 113).

The reason for this could be: 1) the heterogeneity inlddaling protocols used to
measure salt sensitivity, 2) the critefioa categorizing someone as salt sensitive is
not consistent among studies, 3) the CYP11B2 gene may be one of many genes that

influences blood pressure responsiveness to changes inl@alaand the effect of a
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single polymorphism such as th844C/T maynot be sufficient to significantly
influence this phenotype.
The evidence thus far demonstrates that-8%1C/T polymorphism shows
an association with hypertension and plasma aldosterone levels. These results are
somewhat surprising based on findinigattthe Ad4 regulatory site, where the
-344C/T polymorphism occurs and-8minds, has been found to be nonfunctional
(10; 20). Consequently, there have been questions about wheth8a4@/T
polymorphism can cause alterations in aldosterone synthaseripion that may
influence aldosterone biosynthesis and eventually blood pressure. It has been
suggested that although the Ad4 site is not necessary for CYP11B2 transcription, the
—344C/T polymorphism may still influence transcription based on the allee-
associated differences in Foinding (147). As mentioned earlier, the C allele is
associated with tighter binding of SFcompared to the T allele (10). Therefore,
when the C allele is present, the result may be tighter binding-aftS8 fhe Ad4 site
making SF1 unavailable to bind to other functional regulatory sites that influence
CYP11B2 transcription (14; 94; 147). The result is that the C allele is associated with
reduced transcription of CYP11B2 and reduced aldosterone biosynthesis. In contrast,
the presence of the T allele would causelS6 bind less tightly to Ad4, freeing it up
to bind to functional sites that would influence transcription of CYP11B2 and
increase aldosterone biosynthesis, and over time, elevate blood pressure (14; 94; 147).
Linkage disequilibrium may be another explanation for the association
between the-344C/T polymorphism and hypertension and plasma and urinary

aldosterone levels. Linkage disequilibrium occurs when two alleles at different loci
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occur together within an dwvidual more often than would be predicted by random
chance (123). Indeed, a few CYP11B2 polymorphisms have been found to be in
linkage disequilibrium with the344C/T polymorphism. Thus, th&44C/T

polymorphism may be a marker for a functional mutatiomutations that result in
phenotypic differences. The K173R and the intron 2 conversion polymorphisms have
been found to be in linkage disequilibrium wiB44T/C polymorphism (14; 29; 155;
163). The intron 2 conversion polymorphism results from thenrzrof CYP11B2

being replaced by the intron 2 of CYP11B1 (14; 155). The genotypes for the intron 2
conversion are/-, meaning both alleles have no conversibhimeans one allele has

the conversion, ane/+ means both alleles have the conversion (1&Byu et al.

found that Caucasian hypertensives had a greater frequency of theaplotype

(163). However, these same results were not found in the population of African
descent. The author suggested that the two polymorphisms may not be in linkage
disequilibrium in this population of African descent (163). Similarly, Davies and
colleagues found that among Caucasian hypertensives and normotensives, the
-344C/T and intron 2 conversion polymorphisms were in linkage disequilibrium and
that the T and allele frequencies were greater among the hypertensives compared to
the normotensives (29).

In summary, there is evidence indicating that-8%4C/T polymorphism is
associated with hypertension. The majority of the studies report a T allele association,
butthere are some that report a C allele association. The reason for such
discrepancies has not been clearly delineated but may be the result of differences in

the study population or study design. Similarly, studies that have investigated the
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-344C/T polynorphism’s association with plasma and urinary aldosterone levels are
few and the findings are mixed. There is some evidence that this lack of consistency
could be due to the nemnctional effect of the344C/T polymorphism. That is, the
binding of SF1 tothe Ad4 site where th&44C/T polymorphism occurs, may not be
essential for CYP11B2 gene expression. More studies are needed to clarify the
association of the344C/T polymorphism with both hypertension and plasma
aldosterone levels, not only in Caucasigbut also in other ethnic groups where
available data are limited.
Effectiveness of Aerobic Exercise Training on Hypertension

As previously mentioned, hypertension is considered to be a major public
health burden in which 90% of individuals over the a50 are at risk for
developing the disease (153). As a result of hypertension being a major risk factor for
the development of CVD, there is a continuous effort to increase public and
practitioner awareness about nonpharmacologic treatments thagduide and
control blood pressure in those afflicted with hypertension. In 1997, the Sixth Report
of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment
of High Blood Pressure (1) was released with recommendations for theemn¢atm
hypertension in individuals diagnosed as havingmgimal or stages-3
hypertension. It was recommended that lifestyle modification, such as increasing
physical activity, independent of antihypertensive therapy, be the first line of
treatment fothose with highnormal blood pressure (13(B9/8589) or Stage 1
hypertension (14259/9G99) (1). In 2003, the Seventh Report of the Joint National

Committee on Prevention, Detection, Evaluation, and Treatment of High Blood
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Pressure (19) was releasedhnain updated recommendation for the treatment of
hypertension. In this report, there were some slight changes in which the category of
high-normal was abolished and the new categoryhgpertension, (comprised of
individuals with blood pressures betwek?0-139/8389), was created (19).
According to JNC VI, lifestyle modification, independent of antihypertensive
medications, is recommended as flise therapy in the treatment of hypertension for
pre-hypertensive individuals (19). For those with stage 2 hypertension (stage>2
160/100), lifestyle modification in conjunction with antihypertensive medications is
recommended. JNC VI and VII provide the gold standard for the treatment of
hypertension, therefore the inclusion of physical activity &®epeutic modality,
speaks to its effectiveness and importance in the control of hypertension.
In 2000, Hagberg, Park and Brown reviewed all available studies that had

been published on the effectiveness of aerobic exercise training on hypertension (59).
Of the studies that were reviewed, there were 74 groups of patients with hypertension,
76% significantly decreased SBP with aerobic exercise training (59). Of the 73
groups of patients with diastolic hypertension, 81% significantly decreased DBP with
aerdic exercise training (59Hagberg et al. were able to demonstrate that from all
available studiethat investigated the effect of aerobic exercise training on
hypertension, a significant proportion reported hypertensive patients reducing blood
pressure vth aerobic exercise training (59).

The effectiveness of aerobic exercise training to reduce blood pressure is not a
haphazard science in which any given exercise intensity and duration will elicit

beneficial results. Rather, the same specificity that isused when prescribing an
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antihypertensive medication to a hypertensive patient is required when developing an
exercise prescription for a hypertensive patient. Research has shown that an
individual's exercise intensity and duration does affect the matmatiblood

pressure reduction. Hagberg et al. reported that in aerobic exercise training studies in
which intensities were set below 70% of maximal oxygen consumptiop ih&R),

which is considered a low to moderate exercise intensity, hypertensivel uralsvi

had a 50% greater reduction in SBP, and a slightly greater reduction in DBP,
compared to aerobic exercise training studies that used exercise intensities greater
than 70% VQ max (59). Roman et al. reported that among females with Stage 1 or 2
Hyperension, those who exercised for 12 months at 70% of maximal heart rate had
significant reductions in SBP and DBP of 20 and 18 mm Hg, respectively (125).
However, when they exercised for 12 months at a high intensity over 70% of
maximal heart rate, there wao significant reduction in blood pressure (125).

Hagberg et al. demonstrated that among hypertensives, 9 months of aerobic exercise
training at a low intensity of 50% of \W@nax, significantly reduced in both SBP and
DBP by 20 and 1-12 mm Hg, respectaly. In contrast, the hypertensives that trained
for 9 months at a higher intensity of-86% VO, max, only significantly reduced

their DBP (58). Other studies have also supported these results (34; 72; 135; 148;
152). The findings that low to moderatéansity exercise is as effective or even more
effective at reducing blood pressure in a hypertensive population compared to high
intensity exercise, demonstrate that the majority of individuals can achieve adequate
reductions in blood pressure without lpwverwhelmed by unattainable exercise

expectations. Also, as stated by Hagberg et al., with lower intensity exercise,
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individuals are more likely to adhere to exercise expectations without experiencing
injury and/or extreme physical exhaustion (59).

Thelength of time it takes for reductions in blood pressure to occur when
hypertensives undergo an aerobic exercise training protocol is additionally important.
It is reported that average reductions in SBP and DEP8ainm Hg and
8.4mm Hg, respectively,can occur within the firstLD weeks of aerobic exercise
training (59). Kohno et al. reported a 6 mm Hg and 4 mm Hg reduction in SBP and
DBP, respectively, after 3 weeks of aerobic exercise training (86). Others studies such
as Kiyonaga et al. reportedysificant reductions of 18 mm Hg and 10 mm Hg in
SBP and DBP, respectively, after 10 weeks of aerobic exercise training in Japanese
hypertensives (84). Urata et al. and Sasaki et al. also reported reductions in SBP and
DBP of approximately 1:23 mm Hg andi-5 mm Hg, respectively after 10 weeks of
aerobic exercise training (131; 152). Therefore, within a relatively short amount of
time aerobic exercise training can cause considerable reductions in both SBP and
DBP among hypertensives.

Despite the signifiaat reductions that can occur in both SBP and DBP after
only a few weeks, evidence indicates that extending exercise training an ekf@ra 11
weeks or more can elicit further reductions in SBiR,the same has not been
reported for DBR59). Hagberg et afound that after 3 months of aerobic exercise
training, there was an 112 mm Hg and an 8 mm Hg reduction in SBP and DBP,
respectively, and after an additional 6 months of aerobic exercise training there was a
further decrease in SBP by98mm Hg and DBP Y4 mm Hg (58). Kiyonaga et al.

found that an additional 10 weeks of aerobic exercise training further reduced SBP
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and DBP by 3 and 4 mm Hg, respectively (84). Additionally, Motoyama et al.
demonstrated that after 3 months of aerobic exercise trainingaGBBPBP

decreased by 15 and 9 mm Hg, respectively (105). After an additional 6 months of
aerobic exercise training SBP continued to decrease, but DBP did not change any
further (105).

The prevalence of hypertension increases in all aging populationematnt
of ethnicity. However, the prevalence and severity of hypertension and the blood
pressure response to antihypertensive therapies can differ among ethnic groups. In the
case of aerobic exercise training, there appears to be some differences d&micng et
groups in blood pressure response. Caucasians have been one of the primary
ethnicities studied in the area of aerobic exercise training and hypertension studies,
and it has been demonstrated that they reduce blood pressure with aerobic exercise
training (56). There have been a few studies on blood pressure response to aerobic
exercise training in hypertensive AsiRacific Islanders, mainly Japanese (84; 86;
131; 152). This population has shown significant reductions in blood pressure in
response to aebic exercise training (84; 86; 131; 152). Additionally, it has been
found that blood pressure reduction can be slightly higher among-Raizfic
Islanders hypertensives compared to Caucasian hypertensives (56).

Individuals of African descent have artieased prevalence and severity of
hypertension. Despite this, very few studies have investigated the blood pressure
response to aerobic exercise training in hypertensives of African descent. Over the
past few years this has slowly changed, as more sthaieseither included

hypertensives of African descent or used hypertensives of African descent

101



exclusively. Brown et al, investigated the change in blood pressure in response to a
shortterm aerobic exercise training protocol among females of Africaredegdth
hypertension (16). There was no significant reduction in blood pressure, which may
have been the result of the 7 day training protocol not being long enough to elicit a
significant blood pressure response (16). Dubbert et al. included hypersenisive
African descent in a 12 week aerobic exercise training study and found that they
significantly reduced SBP and DBP, and that the reductions were no different from
the Caucasian hypertensives in the study (34). Kokkinos et al. found that SBP and
DBP dereased approximately 7 and 5 mm Hg, respectively in male hypertensives of
African descent that were placed on a 16 week aerobic exercise training program
(87). In the first 16 weeks of training, the men remained on medication, but after
being tapered ofbf the medication and continuing with aerobic exercise training, the
reduction in blood pressure remained the same (87). There have even been aerobic
exercise training studies that included hypertensive children of African descent, and it
was found that lolod pressure was significantly reduced with aerobic exercise
training (28; 36). More studies including hypertensives of African descent are needed
to validate that aerobic exercise training is an effective mode of treatment, but from
the limited availablelata, it appears that hypertensives of African descent may
respond to training as well as hypertensive Caucasians.

In regards to ageelated responses to aerobic exercise training, there have not
been many studies that have clearly investigated whetleesigagroup is more
responsive to reducing blood pressure with aerobic exercise training compared to

another. In the review by Hagberg et al., it was found that malgke hypertensives,
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(41-60 years) had greater and more consistent reductions in blesgslupe compared

to older and younger patients (59). Hagberg et al. suggested that their findings be
interpreted with caution because the number of older and younger patients, in the
studies that they reviewed was much less than the madgleé group. Thereas been

one study by Ishikawa et al. that did compare the response of blood pressure between
hypertensives that were 3@ years and 569 years of age (72). After 4 and 8 weeks

of aerobic exercise training, significant age related differences wereadsdogith

the blood pressure reductions, in which smaller reductions were seen within the older
age group (72). Additionally, investigations that have studied hypertensive
individuals over 60 years of age have also reported significant reductions in blood
pressure with aerobic exercise training (58; 135). Therefore, from the limited
available data it appears that most age groups reduce their blood pressure with
aerobic exercise training, but possibly middbed hypertensives experience slightly
greater ad more consistent reductions in blood pressure (59).

The response of hypertensive phenotypes, such asxdeetion and plasma
aldosterone, to aerobic exercise training is as important as the response of blood
pressure to aerobic exercise training. Sirflesma aldosterone can alter renal Na
handling, ultimately leading to shifts in blood pressure, the investigation into whether
plasma aldosterone levels and urinary Mecretion change with aerobic exercise
training may help identify the mechanisms thattcibute to the traininghduced
reductions of blood pressure. Unfortunately, there have been very few studies that
have investigated the change in plasma aldosterone levels and urihaychétion

with aerobic exercise training. From the few studies #ne available, there is some
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variability in the response of plasma aldosterone and urindrg¢aetion to aerobic
exercise training. One study in normotensives demonstrated that after 16 weeks of
training, individuals achieving the greatest work ca@yaexperienced the greatest
reduction in plasma aldosterone levels (67). Another study by Braith et al. reported a
50 pg/ml reduction in plasma aldosterone levels of heart failure patients in response
to 16 weeks of aerobic exercise training (13). Nostalties have found a reduction

in plasma aldosterone levels with aerobic exercise training; Kohno et al. found no
reduction in plasma aldosterone levels in Japanese hypertensives after 3 weeks of
aerobic exercise training (86). Urata et al. also reparteahisignificant reduction in
serum aldosterone concentration in Japanese hypertensives after 10 weeks of aerobic
exercise training (152). Findings from kohno et al., and urata et al., may have been a
consequence of the length of training being shorser the other studies that reported
significant reductions in plasma aldosterone levels (86; 152). The reduction in plasma
aldosterone levels with aerobic exercise training can ultimately be beneficial because
it can lead to a reduction in Neeabsorptiorthat may be contributing to an

individual's hypertensive state.

Urinary N& excretion can also change with aerobic exercise training in
hypertensives. Kiyonaga et al. reported a significant 44 mEqg/d increasé in Na
excretion after 10 weeks of aerobic exsedraining in Japanese hypertensives (84).
Brown et al. also reported a significant 37 mEg/d increase in urindrgxdaetion
after shortterm aerobic exercise training in hypertensive females of African descent
(16). Similar to plasma aldosterone, tesponse of urinary Naexcretion to aerobic

exercise training is variable. Several studies that measured urinagxdtation
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before and after aerobic exercise training found no significant change (34; 58; 86;
152).

Overall, aerobic exercise trainingdaroven to be an effective mode of
treatment for hypertension. Individuals with hypertension can expect to experience
reductions in blood pressure within the first few weeks of aerobic exercise training,
and at an intensity that is realistic and managefdrlthose hypertensives that are

transitioning from a sedentary to active lifestyle

Heritability of Blood Pressure Response to Aerobic Exercise Training

Blood pressure and heart rate (HR) response to stimuli such as aerobic
exercise training can vary amg individuals. There has been a modicum of research
in regards to whether these phenotypic responses may be heritable. Most of the
available literature has focused on the heritability of cardiovascular phenotypic
responses to acute bouts of exercise {88). In the past few years, the HERITAGE
Family Study has produced the only body of research to investigate the influence of
genetics on the response of cardiovascular phenotypes to aerobic exercise training (6;
121). A HERITAGE study by Rice et al. raped that among 98 Caucasian families
placed on a 2@veek aerobic exercise training program, maximal heritabilities were
18% and 24% for SBP and HR, respectively (121). When the sample was divided into
individuals with high blood pressure and normotensiaesong those with high
blood pressure, maximal heritabilities were 20% and 36% for SBP and HR responses
to aerobic exercise training, respectively (121). In the normotensives, the heritabilities
for SBP and HR responses to aerobic exercise training wwesegmificant (121).

Additionally, for the entire sample the DBP response to aerobic exercise training was
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not heritable (121). An et al. reported on the heritability of exercise blood pressure
and HR among 99 sedentary normotensive Caucasian familiegateaplaced on the
same aerobic exercise training protocol as the participants in the Rice et al. study (6;
121). An et al. found significant heritabilities of 34% and 29% for HR at 50 W and
60% of VO max, respectively. In regards to blood pressureraficant heritability

of 22% was found for SBP at 50 W (6). There were no significant findings in regards
to exercise DBP. The limited datadicates thaamong family aggregation studies,

there appears to be heritability in the SBP response to aexahbase training (6;

121). Unfortunately, the family aggregation studies have not been able to demonstrate
heritability of DBP. Even though there is a strong likelihood that there is genetic
involvement in the blood pressure response to aerobic exeaiigadrin both
normotensive and hypertensive populations, being that there is limited data, more
research in the area of heritability of such cardiovascular phenotypes as blood

pressure and their response to aerobic exercise training is warranted.

GeneExercise Interactions and Hypertension

Numerous studies have demonstrated that aerobic exercise training is an
effective mode of reducing blood pressure in hypertensive individuals. Despite these
positive results, there continue to be some hypertensivesétyaéxperience no
change or an increase in blood pressure with aerobic exercise training. This
variability in blood pressure response continues to occur regardless of the
standardization of aerobic exercise training protocol and controlling for factirs su
as dietary differences, weight, age, and ethnicity; all of which can contribute to

variability in blood pressure response to aerobic exercise training. As a consequence,
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a few researchers have begun to investigate whether genetic differences can account
for the unexplained interindividual variability in the blood pressure response to
aerobic exercise training.

The current body of literature that has investigated the influence of genetics
and blood pressure response to aerobic exercise training, hag imaatted the
ACE I/D and AGT M235T polymorphisms (57; 119; 120; 161). Gene polymorphisms
of the RAAS have been researched thoroughly in regards to whether they contribute
to hypertension development (25; 68; 75; 107; 126). The ACE I/D polymorphism has
shown a weak association with blood pressure, but the D allele has been related to
higher plasma ACE levels, compared to the I allele, which could impact blood
pressure (43; 122). The AGT 235T allele has been associated with increased blood
pressure and plasa AGT levels (75; 160). The in depth investigation into whether
these specific gene polymorphism are associated with hypertension has greatly
influenced the area of gesmsercise research as it relates to hypertension. From the
limited number of studies, appears that both the ACE D and the AGT 235T alleles
are associated with a nagnificant reduction in blood pressure with aerobic
exercise training compared to those with the ACE | and AGT M235 alleles (57; 119;
120; 161)

Hagberg et al. were one die first to investigate the association between the
ACE 1I/D polymorphism and blood pressure response to aerobic exercise training in a
hypertensive population (57). The genotype groups were divided #id dhd DD,
and after 9 months of aerobic exerdisening it was found that both the+#ID and

DD genotype groups had significantly lowered their systolic blood presdirenfn
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Hg, -5 mm Hg, respectively), but the reduction in thd genotype group was
significantly greater than the DD (57). ThelD genotype group had significantly
lowered their DBP-L0 mmHg), whereas the DD genotype group did not (57). The
[1+1D group’s reduction in DBP was significantly greater than the DD genotype
group (57).

These findings were further confirmed in a studybgng et al. in which
Japanese hypertensives were placed on an aerobic exercise training protocol. All
participants exercised for 10 weeks (161). The | allele carriers experienced a
significant-9.5 mm Hg change in SBP and4a8 mm Hg change in DBP,
resgectively after 4 weeks of exercise training (161). The DD genotype group
experienced a significarb.5 mm Hg change in SBP after 4 weeks of exercise
training and no significant change in DBP (161). Following 10 weeks of aerobic
exercise training both SB&hd DBP were significantly reduced among the | allele
carriers but not among the DD genotype groups (161).

Both Hagberg et al. and Zhang et al. found that the | allele carriers
experienced a reduction in SBP and DBP, whereas the D allele carriers were
as®ciated with less of a reduction in blood pressure or no reduction at all (57; 161).
Possibly the elevated ACE levels that have been associated with the D allele could
contribute to a lack of blood pressure response to aerobic exercise training (43; 122).
Because ACE levels were not measured in these two studies it is difficult to speculate
whether this could be true.

The AGT M235T polymorphism has been studied in association with blood

pressure response to aerobic exercise training. Rankinen et aligatezsthe
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association between the M235T polymorphism and resting blood pressure and
submaximal exercise blood pressure in Caucasian normotensives (119). Following 20
weeks of aerobic exercise training, significant genotype associations were found only
wih submaximal DBP and exclusively in men (119). The MM and MT genotype
groups significantly reduced their submaximal DBP by 3.7 and 3.5 mm Hg,
respectively; whereas the TT genotype group experienced a 0.4 mm Hg reduction in
submaximal DBP (119). There was interactive effect between the ACE 1I/D and the
M235T polymorphisms, in which individuals with the TT and the Il genotype
experienced a reduction in submaximal DBP, but individuals with the TT genotype
and the ID or DD genotype experienced no changabmaximal DBP (119).

From these finding it is apparent that the TT genotype, which is normally
associated with a higher blood pressure, is also associated with a lack of reduction in
exercise blood pressure, whereas the MM and MT genotypes are asseittated
reduction in submaximal exercise blood pressure. Rankinen et al. suggested that the
lack of reduction in submaximal blood pressure in the TT genotype group could have
been due to elevated AGT levels that have been associated with the TT genotype
(119). Rankinen et al. further suggested that elevated AGT levels might have
indirectly counteracted the exercise inducgdsodilation that occurs with training
(119). Additionally, the lack of reduction in submaximal exercise blood pressure that
occurred arang those with botthe AGT 235 TT and ACE DD genotype miagve
been the result of elevated AGT and ACE levels that could have caused physiological
changes that prevented a reduction in blood pressure with aerobic exercise training

(119).
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A recent studypy Rauramaa et al. investigated the association of the AGT
M235T polymorphism with change in blood pressure over a six year period in
individuals that performed unsupervised exercise during this period and those that did
not (120). The study was composdalaer normotensive and hypertensive men.

Those that exercised during the six years and had the MM genotype, experienced an
increase in seated SBP of 1 mm Hg, whereas those that had the MM genotype, but did
not exercise, increased their seated SBP byrh4Hg (120). In regards to seated

DBP, those that exercised and had the MM genotype reduced their DBP by 6.2 mm
Hg (120). Among the men that had the MM genotype, but did not exercise, DBP
increased by 2.8 mm Hg after 6 years (120). Additionally, among thasexercised

and had the MM genotype, supine DBP decreased, but this was not observed in those
with the MM genotype that did not exercise (120). No reductions in blood pressure
were reported among those with the TT genotype (120).

Rauramaa et al. suggied that the MM genotype, among those that exercised,
was associated with the attenuation of theratpted increase in SBP and DBP (120).

It was further suggested that the lack of blood pressure reduction among those with
the TT genotype could be duettee elevated AGT levels that have been associated
with the T allele, a possible indication of over stimulation of RAAS (120). This over
stimulation of the RAAS could have accounted for the lack of blood pressure
response among those with the TT genoty@®). Whereas, because the MM

genotype has been associated with lower AGT levels, a possible indicator elevated
extracellular fluid volume, exercise may be more effective in reducing blood pressure

by increasing Naand fluid excretion (120).
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Both Rankineret al. and Rauramaa et al. provide evidence that the AGT
M235 allele shows an association with aerobic exercise trainthged reductions in
blood pressure among normotensives and hypertensives (119; 120). Both studies did
not have very stringent crifarin regards to what BP was considered to be
normotensive and hypertensive. Possibly with more control in these studies, the
associations may have been even stronger. The interactive effect between the AGT
M235T and ACE I/D polymorphism was a very sigegdint finding because it
demonstrated that the genes of the RAAS may influence resting blood pressure and
the blood pressure response to aerobic exercise training. Lastly, both studies could
have benefited from the measurement of plasma ACE and AGT lewd#$armine if
there were genetic associations between baseline andrafiténg levels of these two
phenotypes.

In regards to the CYP11B2B44C/T polymorphism, there are no studies to
date that have investigated its association with hypertensionesiplect to aerobic
exercise training, but a recent study may provide support for a possiblexgrose
interaction. A genomavide linkage study conducted by Rankinen et al. recently
reported significant linkage between the change in SBP at 50¥n&Oafer 20
weeks of aerobic exercise training and chromosomal region 8g21 in Caucasians
(118). In individuals of African descent there was suggestive linkage between
baseline DBP at 80% VMhax and the same 8921 region (118). What makes these
findings noteworthys that the 8921 region is the location of CYP11B2 (118). Such

findings help to establish the precedence for gewcise interactions involving the
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—344C/T polymorphism and blood pressure along with other hyperteredaiad

phenotypes.
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Appendix C — Detailed Methods

This current study was a part of the larger Gene Exercise Research Study
(GERS) conducted at the University of Maryland, College Park. GERS is a National
Institutes of Health funded study, in which the main objeds to investigate genetic
and exercise interactions on hypertension.
Recruitment

Participants were recruited from the College Park, Maryland and the District
of Columbia metropolitan areas, via advertisements in newspapers, radio public
service annaocements, direct mail and health fairs. Potential participants who were
interested in the study were instructed to call the GERS office at the University of
Maryland in order to receive additional information about the study and to undergo an
initial telephone screening.
Telephone Screening

The telephone screening began with an overview of the study to provide
potential participants information about the study obligations and the time
commitment required. Potential participants were excluded if they maerbetween
the ages of 505 years, had a body mass index (BMI) greater than 37°kgfrd had
any form of cardiovascular disease (CVD), liver disease and pulmonary disease,
diabetes, or orthopedic conditions that would impair their ability to exefeeseales
were excluded if they were not pasenopausal for more than 2 years. For those that
were postmenopausal, they were asked to maintain their hormone replacement status
for the entirety of the study. Potential participants were asked whethertbegdtad

hypertension and to estimate their resting blood pressure. Those using more than 2

113



antihypertensive medications were excluded. Potential participants were asked about
their current physical activity level, those exercising more than 2 timesgedr far
more than 20 minutes were considered to be physically active, and were excluded.
Once an individual met the initial study inclusion criteria, they were scheduled for an
orientation visit, and a consent form, health history and physical activity
guestionnaire were mailed to the individual.
Orientation and Informed Consent

The orientation meeting was held at the GERS facilities. The orientation was
directed by one of the Principal Investigators, and during this visit all participants
provided their witten informed consent. In addition, participants toured the facilities
and had their casual blood pressure measured. Screening Visit 1 was then scheduled
for all participants who signed consent forms.
Screening Visit 1

Participants arrived at the Phylsigy of Exercise Laboratory having fasted for
12 hours in order to undergo @&aur postprandial glucose tolerance te$he post
prandial glucose tolerance test required participants to drii®koz,75 g dextrose
load (Fisherbrand). Blood samples welzained for blood chemistries and to
conduct DNA analyses. Participants were excluded if they exhibited a fasting blood
glucose > 126 mg/dl or blood glucose greater than 200 mg/dl at 2 hours. Participants
were excluded if they had a GFR < 60 ml/min/1.73wihich was estimated using the
Modification of Diet in Renal Disease (MDRD) equation, and serum creatinine levels
>1.5 mg/dl, both ensured that they did not have evidence of renal disease. During the

2-hour visit, height and weight were measured to y@¥l. In addition, three casual

114



blood pressure measurements were obtained on each arm. Participants with an
average SBP < 120 or >159 mm Hg and/or DBP <80 or >99 mm Hg were excluded
from the study. During this visit, participants were scheduled for skeond
screening visit.
Screening Visit 2

During the second screening visit, participants underwent a physical
examination by a physician and performed a physician supervised graded exercise
test (Bruce protocol) to screen for CVD. During the treadmilt] €SG, blood
pressure, and heart (HR) were measured before the test, at the end of each stage, and
every two minutes for 6 minutes after the test. The test was terminated upon the onset
of cardiovascular signs and/or symptoms, or when the participaritsralonger
continue. Subjects were included in the study if they did not exhibit any
cardiovascular signs or symptoms and had less than a 2mV ST segment depression
(2).
Dietary Stabilization/Medication Tapering

Dietary and weight changes are known teppendently contribute to changes
in blood pressure (9; 42; 49). In order to control for such effects, all participants were
required to be weight stable and follow a standardized diet to determine the
independent effects of aerobic exercise training aaméa aldosterone levels, sodium
excretion, and blood pressure. Participants attendedeeR dietary class two times
per week, which was taught by a Registered Dietician. The participants followed the
American Heart Association (AHA) Step | diet (58% d calories from

carbohydrates, 385 % from fat, 2e25% from protein, 350 mmol/day of cholesterol,
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and 3g/day of salt) for the entirety of the study. The participants were weighed once
per week at the beginning of each dietary session, and were requstay tathin
5% of their study entry body weight throughout the study. The participants completed
a 7-day food record to ensure they were adhering to the diet. Participant’s diet records
were analyzed using the Nutritionist IV software.

All participants ®ing antihypertensive medications were tapered off of their
medications during the-@week dietary period with written approval from their
physician. During each dietary session, blood pressure was measured on each
participant to ensure they stayed witHie required range of 1269/ 8699 mm Hg.
Participants were instructed to measure their blood pressure several times per week
outside of the dietary classes and to maintain a log of their blood pressure values.
Weekly telephones calls were made to théigipants to ensure that their blood
pressure remained within the required range. Participants with SBP < 120 or >159
mm Hg and/or DBP <80 or >99 mm Hg consistently during theék dietary period

were excluded from the study.

Baseline Testing
Casual Blood Pressure

Casual blood pressures were determineall participants on three separate
baseline testing days. Participants were instructed to sit for 15 minutes with their feet
flat on the floor. Three blood pressure measurements were recorded omeach ar
within two minutes of each other. The average of the casual blood pressure

measurements taken on three separate baseline testing days were used as the primary
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outcome variable in the data analysis. In the event that casual blood pressure
measurements weonly taken on two separate baseline testing days, these values

were averaged and used as the primary outcome variable in the data analysis.

24-hour Urine Collection

Participants underwent a-béur urine collection to measure Nand K
excretion.The participants were given 2 urine collection bottles/mch to collect
their urne over the 24our period, starting the morning they picked up the containers
(7am9am) and ending after their first urination of the morning. TWwese alsogiven
a cooler illed with ice to keep the urine cold. Participants returned the urine
containerghe followingmorning The urine was processed at the Hypertension and
Exercise Physiology Laboratory and sent to Quest Diagnostics Laboratories for
analysis (CLIA license 220218877).
Maximal Oxygen Consumption (VO,max)

To develop an exercise prescription specific for each participant and to assess
their cardiovascular fitness, participants performed a physician supervisethYO
test. Participants began exercising oreadmill at an intensity equivalent to 70% of
the peak HR they achieved during their screening exercise test. Participants were
fitted with a mouthpiece and a nose clip to collect the expired air necessary to
measure oxygen consumption. The grade was isede2% every 2 minutes, and
ECG, HR and blood pressure were measured every 2 minutes during the test and
every 2 minutes for 6 minutes after the test. The test was stopped when participants
could no longer continue or upon onset of cardiovascular sigisrayinptoms (2).

Oxygen uptake was measured using a computerizéid®v O, system including a
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gas analyzer (Mass Spectrometer MGBR00, Marquette Electronics Inc.,
Milwaukee, WI) and a bdirectional turbine flow meter (Ventilation Measurement
Module VMM-2, Interface Associates, Aliso Viejo, CA). Y@axwas measured
continuously, and to ensure that a true;@x was achieved two of the three criteria,
(RER > 1.1, HR > [224&ge], and <150 ml/min increase in YQuring the last two
minutes of the test), we met.
Body composition

Changes in percent body fat may act as a confounding variable when
measuring the independent effect of exercise training on blood pressure and sodium
excretion(9; 4649; 78; 129) Therefore, participants were transporteth®
Baltimore VA Medical Center to undergo dual energyay absorptiometry (DEXA)
to assess any body composition changes that occurred duringnibietié exercise
training period. Participants were instructed to fast for the 12 hours prior to the start

of the test

Measurement of Aldosterone

Blood samples for the measurement of plasma aldosterone were collected
before the start of the oral glucose tolerance test (OGTT). Participants were instructed
to undergo a 1-hour fast prior to blood sample collext, and because cold and pain
medications such as antihistamines, ibuprofen, and acetaminophen, can alter
aldosterone levels, participants were instructed to exclude these items for the 48 hours
before the OGTT (17). Aldosterone levels also vary by Ipmdytion, therefore the
blood samples were collected while the participants were supine for approximately 20

minutes (142). Blood samples were collected in EDTA (ethylene diamineatettia
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acid) tubes and centrifuged at 3000 rpm for 20 minuteSG&tahd the plasma was
aliquoted into 1.5 ml microtubes and stored2(rC (85).

Plasma aldosterone levels were measured by a competitive binding
radioimmunoasay (RIA). The RIA is based on competition between aldosterone in the
sample, and a fixed amount bktaldosterone labeled with the radioisottieto
bind to a limited quantity of the antibody specific for aldosterone (3). Once the
system has reached equilibrium, free aldosterone (both labeled and unlabeled) is
separated from the aldosterone thatosrd to the antibody (3). The number of
counts of**? labeled aldosterone is measured with the use of a gamma counter (3).
The greater the number of counts-of, the lower the aldosterone concentration is in
the sample, whereas the lower the numbeoahts of**3 labeled, the greater the
aldosterone concentration is in the sample.

The# kit used to measure plasma aldosterone levels in each sample was a
100 tube Coaf-Count Aldosterone kit manufactured Byagnostic Products
Corporation The Co&A-Count procedure is a solid phase radioimmunoassay, in
which the antibodies specific for aldosterone are immobilized to the wall of a
polypropylene tube (DPC). Four plgmelypropylene tubes, in which there were no
antibodies attached to the wall of thubes, were labeled NSB (napecific binding)
in duplicate and T (total activity) in duplicate. The NSB tubes measuredp®smific
nonimmunological binding of?® and the T tubes measured total activity of'thie
Fourteen coated tubes were desigddor the calibrators (standards) in which there
were 7 known aldosterone concentrationsdAthat were run in duplicate. The

concentration (pg/ml) for calibrator A was 0, B was 25, C was 50, D was 100, E was
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200, F was 600 and G was 1200. The remainoaded tubes were designated for
participants’ samples and controls, which were all run in duplicate.

The first step of the RIA required the reconstitution of the 7 calibrators, which
required adding 6.0 ml of deionized water to the A calibrator. Thesfellbwed by
adding 3.0 ml of deionized water to calibrators B through G. These steps were done
approximately 30 minutes prior to use of the calibrators. During this same time
period, 6.0 ml of deionized water was added to three controls. While theatmaisbr
and the controls sat for 30 minutes, the samples were brought from the freezer to
thaw. Once the calibrators had been reconstitutedpPo0the zero calibrator A was
pipeted into each NSB and A tube. This was followed by pipetingi6bthe
calibrators B through G into their respective tubes. Once all calibrators had been
pipeted into their corresponding tubes, 200f each sample and control were also
pipeted into their respective tubes. Approximately 10 minutes prior to all samples and
contols being pipeted into their respective tubes'tavas reconstituted by adding
110 ml of deionized water. Once the deionized water was added, the reconStituted
was set aside for approximately 10 minutes. Prior to addintfIh¢he vial was
gertly inverted to ensure thorough mixing.

After all the samples and controls had been added, 1.0 ml Hfitheas
added to every tube. It was required that this process be done within a 10 minute
period. After the addition of th&"l, each tube was capg and all tubes were
vortexed. The samples then incubated fo2@&ours at room temperature.

Following the incubation period, the caps were removed from the tubes and

the liquid from each tube, except for the T tubes, was poured into the radioactive
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waste container. This was followed by striking each tube against an absorbent pad,
several times, to remove excess moisture. The tubes were then taken to the gamma
counter (Beckman 5500) in which the number of counts in each tube was detected.
Calculations were used to convert counts to concentratiBlessma aldosterone levels

were expected to be betweenr280 pg/ml (112).

Genotyping

Genotyping was performed at the Physiological Genomics Laboratory in the
Department of Kinesiology at the University of Mkand, College Park. DNA was
extracted from whole blood samples using techniques described by Miller (101).
DNA amplification was performed by polymerase chain reaction (PCR), with the use
of the CYP11B2-344T/C) forward primer 5’AGG-GTG-TAC CTG TGT-CAG-
GGC A3 and the CYP11B2 (344T/C) reverse primeiCEZT-CTC-CTT-TCT-
CCA-GGGCTG A-3. The PCR was performed at a denaturing temperature’6f 95
for 5 minutes, followed by 35 cycles at°@sfor 30 seconds, 88 for 30 seconds,
72°C for 30 seconds and 72 for 5 minutes. Digestion was performed with the use
of the Hae Il enzyme and TT homozygotes were detected at 186 base pairs (bp), CT
heterozygotes were detected at 186, 115, and 71 bp, and CC homozygotes were

detected at 115 and 71 bp.

Exercise Training
Participants underwent a 6 month supervised aerobic exercise training

intervention, which was held at the Wellness Research Laboratory. An exercise
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prescription was developed for each participant by using the Karvonen formula, target
HR = [(max HRrestng HR) x desired %] + resting HR. The participants were given

a wrist heart rate monitor (Model 6124, Polar Electro, Canada), which allowed them
to monitor their prescribed heart rate. Participants were expected to exercise 3 days a
week throughout the 6 omth period. Intensity and duration were increased gradually
during the first few weeks of aerobic exercise training. During the first week of
exercise training, the participants exercised for 20 minutes at 50% of heart rate
reserve (HRR). Exercise duratiovas increased gradually by 5 minutes per week

until the participants were exercising for 40 minutes. At thevéek, exercise

intensity was increased by 5% of their HRR every week until they were exercising at
70% of HRR. The increases in intensity ahation occurred only when participants
completed their current intensity for three consecutive exercise sessions without any
cardiovascular signs or symptoms. The gradual increase in exercise intensity and
duration was used to prevent excessive fatigukiury, which could reduce

participant adherence (59). Seated blood pressures were measured at the beginning
and end of each exercise training session. Blood pressure was measured once while
participants were exercising. The participants recordedlitemd pressure, heart

rate, weight and exercise duration in a logbook provided for them. These log books
were analyzed to ensure that the participants were adhering to their exercise
prescription. Once the participants completed thefrvieek of exerciséraining,

they were asked to add-4® minutes of unsupervised exercise at <70% of HRR to

their current exercise prescription.
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Final Testing

Upon completion of the-&honth aerobic exercise training protocol,
participants repeated all tests performelaaeline. This included casual blood
pressure measurement-Bdur urine collection, V@nax, body composition, and
plasma aldosterone measurement. The participants continued exercising until all final
tests were completed. The final tests were perforrfied @articipants provided a 7
day food record to ensure dietary compliance, an@8&Hours after their regular

exercise session.
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Appendix D — Aldoste

rone Radioimmunoassay Pitocol

Materials Required

Materials

100 polypropylene antibody coate
tubes

dTubes coated with aldosterone specific
antibodies. Allows for unlabeled and labeled
aldosterone to bind to the side of the tube.

4 uncoated polypropylene tubes

Tubes used to measure rgecific
immunological bindng of aldosterone and the
total counts of aldosterone.

7 Aldosterone calibrators

A =0 pg/ml E =200 pg/mi
B = 25 pg/ml F =600 pg/ml
C =50 pg/ml G =1200 pg/m
D =100 pg/ml

Calibrators are 7 known concentrations of
aldosteone, which are necessary to determir
the standard curve that is used to identify th
aldosterone concentrations of the unknown
samples.

ne

11°}

125 Aldosterone

Aldosterone labeled with a4 tracer. It
competes with an unknown amount of
aldosterone inte samples to bind to antibodi
located on the inside of the tubes.

Tri-level, human serurbased
immunoassay controls

Three known aldosterone concentrations tha
are run in each assay as quality controls.

it

Deionized water

Used to reconstitute thelmators and thé™
Aldosterone

Gamma counter

Used to measurg’ counts in each tube. The
number of counts is used to calculate
aldosterone concentration in the samples.

100 pl and 1000 pl Gilson pipettes
10 ml and 50 ml graduated
cylinders

5 The 100 pl and 1000 ul pipettes are used fo
the measurement of samples, calibrators,
controls and® Aldosterone.

Graduated cylinders used to measure deion
water.
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Reagent Preparation

Reagent Storage Procedures
Aldosterone Not recorstituted: 4°C refrigerator 6.0 ml of deionized
calibrators Reconstituted:-20 °C freezer water to calibrator A

3.0 ml of deionized
water to calibrators

B-G
Tri-level controls| Not reconstituted: 4°C refrigerator 6.0 ml of deionized
Reconstituted:-20 °C freezer water to each control
129 Aldosterone | Not reconstituted: 4°C refrigerator 110 ml of deionized
Reconstituted: 4°C refrigerator water to vial

Protocol

1. Preparation
A. Organize tube set up on spread sheet. A second spread sheet is needed to
organke tube placement for the gamma counter.
B. Thaw samples.
C. Reconstitute calibrators 30 minutes prior to use. Add 6.0 ml of deionized water
to calibrator A and 3.0 ml of deionized water to calibratc/s.B
D. Reconstitute trlevel controls 30 minutes jni to use. Add 3.0 ml of deionized
water to controls 4, 5 and 6.
E. Label 2 tubes NSB and 2 tubes T. Label 7 tub&3 iA duplicate. Label the
remaining tubes with the appropriate sample and controls numbers in duplicate.

Place the tubes in the appropriatder in the tube rack.
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2. Addition of Calibrators, Samples and Controls
A. Pipet 200 pl of calibrator A, which has zero concentration, into each NSB tube.
B. Pipet 200 pul of calibrator A into each A tube.
C. Pipet 200 ul of each of the remimg calibrators, BG, into their respective
tubes.
D. Pipet 200 ul of the samples and controls into their respective tubes.
3.12% Aldosterone Preparation and Addition
A. Reconstitute th& Aldosteroneby adding 110 ml of deionized water to the
vial. Let it stand for 10 minutes prior to use.
B. Once calibrators, samples, and controls have been added, pipet 1000 ul of the
reconstituted®! Aldosteroneinto every tube. This must be done within a 10
minute period.
C. Place tops on all tubes andrtex each tube.
4. Incubation and Decanting
A. Incubate tubes for 180 hours at room temperature {28 <C).
B. All visible moisture must be removed from each takeeptfor the T tubes.
Remove the tops from each tube one at a time and dontents into the
radioactive waste container. Vigorously strike the tubes on absorbent pads to
remove all remaining moisture.
5. Reading® Countswith the Gamma Counter
A. The tubes must be placed into the gamma counter witl8rh2urs after
decanting.

B. After decanting the tops of each tube must be placed back on.
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C. Transfer tubes to the appropriate gamma counter racks, by referring to the
gamma counter placement spreadsheet.
D. Place each rack in the gamma counter and svhiclgamma counter to
automated. Each tube will be counted for 1 minute.

6. Converting Counts to Concentration
A. To obtain the net counts for each tube, the average counts per minute of the
duplicates must be obtained. Net counts = average countsméemaverage
NSB counts.
B. To obtain the Perceft bound to the tubes the net counts for tube A, also
known as the maximum binding tube must be used.
Percent bound = (Net counts + Net MB counts) x 100
C. Take the natural log (LN) of the kmm concentrations for calibrators®.
D. Take the logit (% bound/% bound) of the % bound of all tubes.
E. Run a regression with the logit of the % bound and the LN for calibratGs B
The logit of the % bound will be the predictor and the bNthe calibrator
concentrations will be the dependent variable.
F. Obtain the slope (b) and the intercept (a) from the regression. The regression
equation will be: y= a + b(x), where x will be LN (% bounétlbound) for all of
the samples and controls.
G. The sum of the regression equation will be in log form therefore the inverse log

of the sum must be performed in order to obtain the aldosterone concentration into

pg/ml.
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Appendix E — Human Subjects Approval and Consent Form
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CONSENT TO ACT AS A SUBJECT IN AN EXPERIMENTAL STUDY

Project Title:ACE genotype, blood pressure, and exercise training in
hypertensives

| state that | am over 18 years of age and wish to participate in a program of
research being conducted by Dr. James HagberigeilDepartment of Kinesiology,
University of Maryland.

The purpose of this study is to determine the role that genetics may play in
determining how my blood pressure changes with exercise training. This research
project will require visits to Universitgf Maryland College Park and the Baltimore
VA Medical Center. The specific tests, their requirements, and time commitments are
described below.

| already completed a telephone interview that determined that | am not
physically active, 50 75 years of ge, not a diabetic, have no evidence of lung
disease, have an appropriate body weight for my height, and have no other medical
problems that would keep me from exercising vigorously. It is also probable that |
have a blood pressure that is in the Prehgpeive or Stage 1 hypertension range
(Systolic blood pressure: 120159; Diastolic blood pressure: 8®9). Furthermore,
if  am a woman, | must be postmenopausal, defined as no menstrual cycles for at
least the last 2 years. | understand that if | amo@an and change my hormone
replacement therapy regimen during the study, my participation in the study will be
terminated.

The Flow Chart on the next page indicates the different testing sessions and
time required by this study. | understand thatgbalify and complete this study my
total involvement will last approximately 9 months. Two of the testing visits are
performed at the Baltimore VA Medical Center. | understand that | will also be asked
to sign a University of Maryland Baltimore consentfidior the tests conducted in
Baltimore.
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| understand that | will complete 1 Orientation and 2 initial screening visits.
For my first visit, the study will be explained to me, my medical history will be
reviewed, and | will provide my writtemformed consent. This visit will last about
60 minutes. On my first screening visit, | will report to the laboratory in the morning
after an overnight fast and a blood sample will be drawn for blood chemistries and for
isolation of my DNA. | will have my &ight, weight, and blood pressure measured. |
understand that | may be excluded from the study if this initial blood sample shows
elevated levels of glucose or creatinine in my blood. A blood sample will also be
drawn 2 hours after | drink a sugar solutidhis visit will last about 2 %2 hours. |
understand that a total of 3 tablespoons of blood will be drawn during this visit. |
understand that | will be excluded from the study at this point if | have a low red
blood cell count, evidence of kidney or livdisease, evidence of diabetes, or if my
blood pressure is too high or too low.

| understand that if | remain qualified to this point, | will undergo a treadmill
exercise test to determine if | have heart disease. A physical examination will precede
theexercise test. | will have my resting blood pressure measured. | will then complete
a test on an exercise treadmill where the treadmill speed and grade will increase every
3 minutes until | cannot continue or symptoms of heart disease develop. Blood
pressue, heart rate, and electrocardiogram (electrical activity of my heart) will be
recorded before, during, and after the test. During this test | will have a noseclip on
my nose and | will breathe through a mouthpiece so that the air that | breathe out can
be analyzed. | understand that this visit will last about 1 hour and that | will be
excluded from the study at this point if | have evidence of heart disease.

| understand that if | meet these requirements to enter the study and if | am
taking medicationsotcontrol my blood pressure, | give my permission for my private
physician to be contacted to obtain their approval for me to stop taking these
medications for the remainder of this study. | understand that | will be slowly
withdrawn from these medicatioascording to the plan my physician provides and
that my blood pressure will be measured weekly for the remainder of the study. | also
understand that if my blood pressure is too high (Systolic blood pressure: >159;
Diastolic blood pressure: >99) for threensecutive weeks at any time during the
study, | will be excluded from further participation in the study and referred back to
my physician. If | am in the exercise training portion of the study, | understand that if
this happens | will complete all Fin@esting (see below) and then be referred back to
my physician. | also understand that a physician from the University of Maryland
School of Medicine is directly involved in this study and that he can be contacted for
any medical questions, but only asyrconcern my involvement in this study.

| understand that if | meet these requirements to enter the study, | will undergo
6 weeks of instruction in the principles of an American Heart Associatiotfidband
low salt diet and must follow this diet ftire remainder of this study. This program
consists of two 40 minute classes each week for the 6 week duration of the program.
During the final 3 weeks of this dietary program, | understand that | will have my
blood pressure measured weekly for 3 weekadeustand that my blood pressure
must average in the rangel#0 — 159 for systolic or 8099 for diastolic blood
pressure for me to continue in the study
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After this I will undergo Baseline Testing that includes the following tests that
will be compleed in 7 testing sessions (5 at the University of Maryland, College Park
and 2 at the Baltimore VA Medical Center). | will have blood drawn on 2 occasions
from a vein in my arm in the morning after an overnight fast to measure my
cholesterol levels; thesesits will each last about 20 minutes. | understand that a
maximum of 2 tablespoons of blood will be drawn during these visits. | understand
that | will also undergo a second exercise test on a treadmill to measure my
cardiovascular fitness. This test watiart at 70% of the highest heart rate achieved on
my first exercise test and the treadmill grade will increase by 2% every 2 minutes.
Blood pressure, heart rate, and electrocardiogram will be monitored before, during,
and after the test. The test will B®pped when | can no longer continue. During this
test | will have a noseclip on my nose and | will breathe through a mouthpiece so that
the air that | breathe out can be analyzed. | understand that this visit will last about 1
hour. | also understandahmy dietary habits will be measured by having me record
for 7 days all of the food items that | eat. | understand that | will collect my urine for
24 hours in a container that must be refrigerated so that the amount of salt | eat in my
diet can be meased; | also understand that my blood pressure will be monitored
throughout this 24 hour period with a cuff around my upper arm and a “Walkman
size” controller worn at my waist. | also understand that | will undergo a 3 hour
glucose tolerance test where llveome to the laboratory in the morning after an
overnight fast, have a small catheter inserted in an arm vein for blood sampling, and
have blood samples drawn before and for every 30 minutes after | drink a glucose
solution. Additional samples will beawnn before this test to measure hormone levels
in my blood that affect my blood pressure, immunological (disegkgéng), and
blood clotting systems. | understand that a maximum of 7 tablespoons of blood will
be drawn for this portion of the study. | wndtand that on another occasion after an
overnight fast, | will have blood samples drawn before and every 30 minutes for 4
hours after drinking-12 cups of a higlfiat liquid meal. These blood samples also will
be drawn through a small catheter insertéd my arm vein. The higfat meal is
made of heavy whipping cream with small amounts of chocolate, sugar, and
powdered milk and tastes like a rich chocolate shHakederstand th&atO tablespoons
of blood will be drawn during this test and will be used to measure how my body
absorbs and uses fat from a meal and how my blood clotting, and substances that
affect hunger are affected by a fat meal. Before and after | drink thddtigteal, |
understand that | will breath through a mouthpiece while my sodesedoff with a
nose clip and the air that | breath out will be collected and used to determine how
much fat | use for energy while sitting at rest. | also understand that | will complete a
test that takes about 1 hour to measure the blood flow imrmgatrest and
immediately after stopping my arm blood flow for 5 minutes with the use of a blood
pressure cuff. | understand that all of these tests listed above will be done at the
University of Maryland College Park.

| understand that on a visit to Batlore on a separate day, | will have my
kidney function measured at the Clinical Research Unit, Division of Nephrology,
University of Maryland at Baltimore after an overnight fast. Before the test, | will
drink 17 ounces of water over a-80nute periodA Registered Nurse will then insert
a small needle into veins in both of my arms. One line will be used to give the study
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medications and the other will be used to draw blood samples. Before the study drugs
are given, | will provide a urine sample and a 6unce blood sample. During the test
| will remain in a seated position except for when | provide urine samples.

Next, | will receive the study medications, parinohippurate and
iothalamate, which are markers used for estimating kidney function.- Para
aminohippurate (5mg/kg body weight) and iothalamate (434 mg) will be given over
five minutes. Then | will receive an additional small dose of-panaohippurate and
iothalamate by a slow, continuous infusion so that | will have the necessary amounts
in my blood. Four blood samples (~0.7 ounces) will be drawn over the next 2%z hours
and | will be asked to collect my urine every % hour for the next 2% hours. This test
will take approximately 3 hours. A total of 1.4 ounces of blood will be drawn during
thistest. | understand that | will undergo this test twice, once before and once after 6
months of aerobic exercise traininginderstand that the amount of fat | have around
my waist will be measured with a CAT scan while | lie quietly on a table. Another
study will be done to measure my total body fat mass and total body muscle mass
while | lie quietly on a table. | also understand that if | have elevated blood
cholesterol levels, | will have blood samples drawn before and after a substance that
temporarilystops blood from clotting is injected into my arm vein. The blood samples
will be used to measure chemicals that affect my blood cholesterol levels. A total of 4
tablespoons of blood will be drawn at this visit. | understand that | will remain in the
VA Medical Center for 2- 3 hours after this test to make sure that all bleeding is
stopped. | also understand that these tests will be done at the VA Medical Center in
Baltimore. | understand that each of these visits will require approximately 4
hours intuding travel time.

| understand that the maximum total amount of blood that will be drawn
during this Screening and Baseline Testing is 28 tablespoons ev@months. This
is approximately 90% of the amount of blood that is typically drawn duriniggées
blood donation.

| understand that after completing this testing, for 6 months | will complete 3
exercise sessions each week supervised by study personnel. | understand that | will be
instructed on appropriate warmup and stretching exercisesftomaegrior to each
exercise training session. | will be taught to measure my heart rate and to use heart
rate monitors to control how hard | am exercising. The first training sessions will
consist of 20 minutes of light exercise. The amount of exercisa@mdhard |
exercise will increase gradually until I am completing 40 minutes of moderate
intensity exercise every session. Exercise modes include walk/jogging, stairstepping,
and cycle, crossountry ski, and rowing ergometry. | will be asked to add-&@t5
minute walk to my exercise program on weekends after the first 10 weeks of the
exercise program. | understand that this is not designed as a weight loss program and
that if | lose more weight than expected from the amount of exercise that | complete, |
will be counseled by a dietitian against restricting how much food | eat. | will also be
asked to complete food records during the exercise training program and if major
dietary changes have occurred, | will also be counseled by a dietitian to resume my
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original dietary habits. | understand that | may also be asked to collect my urine for
24 hours during the exercise training portion of the study.

| understand that after completing 6 months of exercise training, | will have
everything reevaluated that wameasured before | began the exercise program. |
understand that during this 4 weeks of Final Testing a maximum of 28 tablespoons of
blood will be drawn; this is approximately 90% of the amount of blood that is

typically drawn during a single blood donatio

| understand that if | qualify for this study that my DNA will be isolated from
my blood and analyzed at a number of sites for differences in DNA that may affect
how my blood pressure changes with exercise training. | understand that some of my
DNA will also be frozen for future studies. However, these studies can only analyze
my DNA at sites that might affect how my
blood pressure, cholesterol levels, glucose and insulin levels, bone density, body
composition, immunology (diseasighting), and cardigascular and blood clotting
systems change with exercise training.

All information collected in this study is confidential, and my name will not
be identified at any time. | understand that my DNA (genetic material) will be sent to
collaborating genetidaboratories that are part of this study and that a sample of my
DNA will be kept in the University of Maryland Department of Kinesiology
laboratories. | also understand that samples of my blood will be sent to other
collaborating laboratories for otheobld measurements. | understand, however, that
my DNA and blood samples sent to these laboratories will be identified only by a
numeric code and that only investigators at the University of Maryland College Park
will know whose name is associated with eactied number. | further understand
that the list of names and codes will be retained at the University of Maryland
College Park for up to 25 years.

| understand the following risks are associated with my participation in this
study. (1) The risk of mamial exercise testing is approximately 1 nonfatal event in
10,000 tests and 1 fatal cardiac event in 70,000 tests. Risks will be minimized by
having the test administered by a physician and personnel trained in such tests and
emergency procedures. | will sereened with a resting electrocardiogram and a
physical examination prior to this test. An emergency cart with the necessary drugs
and a cardiac defibrillator will be present at all testing sessions. (2) There is minimal
risk of bruising and infection asciated with blood drawing. These risks will be
minimized by using sterile techniques and by having experienced personnel draw all
blood samples. (3) The risk of the body composition testing is the exposwmays.X
The amount of Xray exposure for thigest is the same as that occurring during 30
minutes of any activity outside in the sun. (4) There is some risk associated with the
elevated blood pressure that | have and some risk associated with stopping the
medications | take to control my blood preées However, a 12 month lifestyle
change program including diet and exercise is part of the medical recommendations
for blood pressure control for individuals with levels of blood pressure similar to
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mine. In addition, | understand that my blood pressuitdoe monitored weekly and
that this exceeds the blood pressure follgywguidelines recommended for
physicians. | also understand that if my blood pressure is too high for three
consecutive weeks anytime during the study, my participation in the stlidyew
discontinued and | will be referred back to my private physician.

| also understand that a physician associated with this project is available to deal with
concerns related to my participation in this study. (5) The risk associated with the
CAT scan to measure abdominal fat is the exposuretayX. The Xray exposure is

less than the maximum radiation dose individuals are permitted to be exposed to each
year in their occupation. (6) There are no risks associated with the 24 hour urine
collection (7) The only risks associated with the measurement of the hormones in my
blood that affect my blood pressure are those associated with blood drawing. (8) The
risks associated with the glucose tolerance test and high fat meal are those related
again to bbod sampling, the possibility that my blood sugar may go too low levels at
the end of the test, and the possibility of an upset stomach, primarily a stomach ache,
after drinking the glucose or hight meal. | understand that | will be given a juice

drink and small snack to minimize the chances of my blood glucose levels decreasing
too much. (9) There are no

risks associated with the genetic testing because | will not be provided with these
results. (10) The risk of exercise training is the possibility béart attack or other
cardiovascular event. A large physical activity center reported that 1 nonfatal
cardiovascular event occurred in 1.7 million walk/jogging miles. These risks will be
minimized because | will undergo a cardiovascular evaluation beéwi@ning

exercise training. Exercise sessions will be supervised by experienced personnel
trained in emergency procedures. An emergency cart with the necessary drugs and a
cardiac defibrillator will be present at all supervised exercise training seqdibh#

| have elevated blood cholesterol levels, | understand that the risk associated with the
test requiring the injection into an arm vein of a substance that temporarily stops
blood clotting is bleeding. This risk will be minimized by excluding peoyth

bleeding disorders, peptic ulcers, or other blood disorders from the study. The risk is
further minimized by placing a bandage on the intravenous access site after the blood
sampling and observing the subject for 2 hours. (12) The risks assdeid with the

tests to assess kidney function are low as these are routine clinical tests. The risks are
the side effects of the compounds put into my blood to assess kidney function; side
effects include nausea, vomiting, facial flush, a generalized ¢eelivarmth, and

allergic reactions. The risks are also those associated with blood drawing. These risks
are minimized by administering these tests in a hospital setting with nurses
experienced with these methods administering the test, so that if | Expédence

these side effects, medical personnel and equipment are readily available to respond
and treat these symptoms. (13) The risks associated with the 24 hour blood pressure
recording are the possibility of sleep disturbances in about 2% of vaisintg4) The

risks associated with the measurement of the blood flow in my arm are the result of
stopping blood flow to the arm for 5 minutes. This causes substantial discomfort that
ceases shortly after the blood pressure cuff is removed. | understaifid tdaa not

tolerate the discomfort, this test will be terminated immediately on my request.
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| understand that this study is not designed to help me personally, but may
help the investigators to determine whom exercise might benefit the most. |
understand that | am free to ask questions or to withdraw from participation at any
time without penalty. | understand that | will earn $50 at the completion of Baseline
Testing after the dietary stabilization period. | also understand that | will earn manothe
$50 after 3 months of exercise training if | complete at 1e28% of my exercise
training sessions. | also understand that | will earn another $100 after completing 90%
of my training sessions for 6 months and all final testing. | understand thahehat
total amount that | earn will be paid to me at the completion of my participation in the
study. | understand that if my participation in the study has to be terminated because |
change my hormone replacement therapy regimen, | will only be paid fpothen
of the study that | have already completed, that is, which of the stages above that |
have completed.

In the event of a physical injury resulting from participation in this study, I
understand that immediate medical attention is available &v#shington Adventist
Hospital or the Baltimore VA Medical Center. However, | understand that the
University of Maryland does not provide any medical or hospitalization coverage for
participants in this research study nor will the University of Marylandigeoany
compensation for any injury sustained as a result of participation in this research
study except as required by law.

Principal Investigator: James Hagberg, PhD, Department of Kinesiology, HLHP
Building, University of Maryland College Park, MD 20742611, telephone 301
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405-2487.

Subject’s signature Date
Witness Date
Investigator Date
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Appendix F — Statistical Tables

Descriptive Statistics for the Total Bpulation

Descriptive Statistics

N Minimum | Maximum Mean Std.

Statistic Statistic Statistic Statistic Std. Error Statistic
AGE 66 50 75 58.03 .68 5.488
HGT 66 149.9 191.8 170.040 1.159 9.4131
BMI_B 61 19.80 38.20 28.7492 .4945 3.86181
BMI_F 39 21.10 37.90 27.7615 .5503 3.43677
MDRD 57 54.49 132.99 76.0515 1.8817 | 14.20664
SCR 61 .50 1.50 1.0131 .0253 .19788
TFAT B 57 20.50 55.50 37.0088 1.1802 8.91021
TFAT_F 29 18.60 52.80 35.4414 1.7888 9.63278
LBW_B 57 | 32569.00 | 69315.00 | 48826.81 |1422.9041 | 10742.69
LBW_F 31 | 33934.00 | 76286.00 | 50562.65 |2325.9715 | 12950.46
SBP_B 57 110.70 162.50 | 131.2526 1.3878 | 10.47778
SBP_F 34 111.10 155.00 | 130.9912 1.9787 | 11.53767
DBP_B 53 72.40 102.00 85.2434 .8477 6.17157
DBP_F 33 70.30 99.70 83.8758 1.2142 6.97491
NA B 60 29.00 300.00 | 111.7333 7.1606 | 55.46594
NA_F 37 49.00 365.00 | 124.2703 9.6818 | 58.89239
K_B 60 25.00 127.60 62.1350 3.1190 | 24.15958
K_F 37 35.40 149.00 68.1649 3.8332 | 23.31658
TV_B 60 638.00 3970.00 |2001.8500 | 102.0043 |(790.12157
TV_F 37 590.00 4267.00 (2196.8108 | 144.3167 |877.84391
PA B 61 6.00 233.00 82.2951 7.0718 | 55.23264
PA F 37 18.00 132.00 75.0541 5.4572 33.19467
VO2REL B 59 17.00 35.10 23.9475 .5860 4.50132
VO2REL_F 38 18.40 38.70 28.0716 .8856 5.45938
VO2AB_B 59 .99 3.68 2.0079 .0727 .55805
VO2AB_F 38 1.41 4.07 2.3274 .1074 .66231
WGT_B 61 53.60 110.90 83.6016 1.7297 | 13.50946
WGT_F 39 60.00 108.20 82.3641 2.1030 | 13.13319
Valid N (listwise) 19
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Effects of Aerobic Exercise Training in the Total Population

Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean

Pair BMI_B 28.3923 39 3.58332 57379

1 BMI_F 27.7615 39 3.43677 .55032

Pair TFAT_B 37.0138 29 9.31388 1.72954

2 TFAT_F 35.4414 29 9.63278 1.78876

Pair LBW_B 48797.03 29 | 12362.11545 | 2295.587

3 LBW_F 49137.76 29 | 12052.79282 | 2238.147

Pair SBP_B 131.8441 34 10.75992 1.84531

4 SBP_F 130.9912 34 11.53767 1.97869

Pair DBP_B 84.0576 33 6.51426 1.13399

5 DBP_F 83.8758 33 6.97491 1.21418

Pair NA_B 118.6757 37 54.84780 9.01692

6 NA_F 124.2703 37 58.89239 9.68185

Pair K_B 65.7189 37 25.17532 4.13880

7 K_F 68.1649 37 23.31658 3.83322

Pair TV_B 2104.3514 37 871.95875 [143.34914

8 TV_F 2196.8108 37 877.84391 |144.31665

Pair PA_B 94.7027 37 61.55705 | 10.11992

9 PA_F 75.0541 37 33.19467 5.45717

Pair VO2REL_B 24.5684 38 4.97682 .80735

10 VO2REL_F 28.0716 38 5.45938 .88563

Pair VO2AB_B 2.0824 38 .59258 .09613

11 VO2AB_F 2.3274 38 66231 10744

Pair WGT_B 84.2333 39 13.54154 2.16838

12 WGT_F 82.3641 39 13.13319 2.10299

Paired Samples Test
Paired Differences
95% Confidence
Interval of the
Std. Error Difference

Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair 1 BMI_B - BMI_F .6308 1.17050 .18743 .2513 1.0102 3.365 38 .002
Pair 2 TFAT_B - TFAT_F 1.5724 2.31746 43034 .6909 2.4539 3.654 28 .001
Pair 3 LBW_B - LBW_F -340.7241 1732.66609 |321.74802 | -999.7951 | 318.3468 -1.059 28 .299
Pair 4 SBP_B-SBP_F .8529 7.99050 1.37036 -1.9351 3.6410 .622 33 .538
Pair 5 DBP_B - DBP_F .1818 5.83376 1.01553 -1.8867 2.2504 179 32 .859
Pair 6 NA_B - NA_F -5.5946 42.82293 7.04005 -19.8725 8.6833 -.795 36 432
Pair 7 K_B-K_F -2.4459 25.39045 4.17416 -10.9115 6.0197 -.586 36 .562
Pair 8 TV_B-TV_F -92.4595 667.46476 |109.73053 | -315.0033 130.0844 -.843 36 405
Pair 9 PA_B-PA_F 19.6486 55.43576 9.11358 1.1654 38.1319 2.156 36 .038
Pair 10 VO2REL_B-VO2REL_F -3.5032 2.54691 141316 -4.3403 -2.6660 -8.479 37 .000
Pair11 VO2AB_B - VO2AB_F -.2450 .21304 .03456 -.3150 -.1750 -7.089 37 .000
Pair12 WGT_B-WGT_F 1.8692 3.33515 53405 .7881 2.9504 3.500 38 .001
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Regression in the Total Population

Predictor: change plasma aldosterone (PA)
Dependent vaiable: change in SBP

Descriptive Statistics

Mean Std. Deviation N
CHGSBP -.6774 8.20958 31
CHGPA -25.2903 58.01046 31
Correlations
CHGSBP CHGPA
Pearson Correlation CHGSBP 1.000 .031
CHGPA .031 1.000
Sig. (1-tailed) CHGSBP . 433
CHGPA 433 .
N CHGSBP 31 31
CHGPA 31 31
Model Summary
Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .0312 .001 -.033 8.34579

a. Predictors: (Constant), CHGPA

ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 2.000 1 2.000 .029 .8674
Residual 2019.915 29 69.652
Total 2021.914 30

a. Predictors: (Constant), CHGPA
b. Dependent Variable: CHGSBP

Predictor: change in plasma aldosterone
Dependent variable: change in DBP

140




Descriptive Statistics

Mean Std. Deviation N
CHDBP 1267 5.91409 30
CHGPA -26.2333 58.75999 30

Correlations

CHDBP CHGPA

Pearson Correlation CHDBP 1.000 -.241
CHGPA -.241 1.000

Sig. (1-tailed) CHDBP . .100
CHGPA .100 .

N CHDBP 30 30
CHGPA 30 30

Model Summary

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 2418 .058 .024 5.84211

a. Predictors: (Constant), CHGPA

ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 58.673 1 58.673 1.719 .2002
Residual 955.646 28 34.130
Total 1014.319 29

a. Predictors: (Constant), CHGPA
b. Dependent Variable: CHDBP

Predictor: change in plasma aldosterone
Dependent variable: change in 2dour Na* excretion

Descriptive Statistics

Mean Std. Deviation N
CHGNA 5.8235 42.65895 34
CHGPA -22.0882 56.85994 34
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Correlations

CHGNA CHGPA

Pearson Correlation CHGNA 1.000 -.214
CHGPA -.214 1.000

Sig. (1-tailed) CHGNA . 112
CHGPA 112 .
N CHGNA 34 34
CHGPA 34 34

Model Summary

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 2148 .046 .016 42.31880

a. Predictors: (Constant), CHGPA

ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 2744.743 1 2744.743 1.533 2254
Residual 57308.198 32 1790.881
Total 60052.941 33

a. Predictors: (Constant), CHGPA
b. Dependent Variable: CHGNA

Ethnic Differences Independent {test
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Group Statistics

Std. Error

1=cauc; 2=AD N Mean Std. Deviation Mean

AGE 1 33 58.36 5.846 1.018
2 28 57.36 5.215 .986

HGT 1 33 172.728 10.0371 1.7472
2 28 166.571 8.2479 1.5587

BMI_B 1 31 28.6484 4.13738 .74310
2 25 29.2760 3.66507 .73301

BMI_F 1 23 28.6739 3.54121 .73839
2 13 26.9462 3.00600 .83371

MDRD 1 31 75.3135 11.79692 2.11879
2 26 76.9313 16.84087 3.30277

SCR 1 31 9871 .17840 .03204
2 26 1.0577 .20430 .04007
TFAT B 1 32 35.7063 9.15807 1.61893
2 20 40.0300 8.50047 1.90076
TFAT_F 1 16 33.5000 7.78486 1.94621
2 11 39.9455 10.57964 3.18988

LBW B 1 32 | 50741.03 | 12153.69697 | 2148.490
2 20 | 45916.30 9113.49231 | 2037.839

LBW_F 1 17 | 54263.29 | 13389.73938 | 3247.489
2 12 | 45736.50 | 12192.49608 | 3519.670

SBP_B 1 31 | 132.1581 10.31997 1.85352
2 21 | 129.4810 9.90735 2.16196

SBP_F 1 21 | 130.5762 9.15319 1.99739
2 10 | 134.0800 13.40786 4.23994

DBP_ B 1 28 84.9214 7.09002 1.33989
2 20 86.0550 4.91630 1.09932

DBP_F 1 21 83.8095 7.86619 1.71654
2 9 84.0222 6.08169 2.02723

NA_B 1 31 | 114.1290 57.70254 | 10.36368
2 25 | 108.8400 55.96404 | 11.19281

NA_F 1 22 | 131.9091 68.97750 | 14.70605
2 13 | 117.5385 39.81963 | 11.04398
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Independent Samples Test

Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference Difference Lower Upper

AGE Equal variances

assumed .130 .720 .704 59 .484 1.01 1.430 -1.855 3.868

Equal variances

not assumed .710 58.835 480 1.01 1.417 -1.829 3.842
HGT Equal variances

assumed 3.541 .065 2.587 59 .012 6.156 2.3796 1.3949 10.9180

Equal variances

not assumed 2.629 58.950 .011 6.156 2.3414 1.4711 10.8418
BMI_B Equal variances

assumed .025 .875 -.593 54 .555 -.6276 1.05762 -2.74801 1.49279

Equal variances

not assumed -.601 53.486 .550 -.6276 1.04379 -2.72075 1.46552
BMI_F Equal variances

assumed .067 797 1.481 34 .148 1.7278 1.16660 -.64305 4.09857

Equal variances

not assumed 1.551 28.608 132 1.7278 1.11369 -.55135 4.00687
MDRD Equal variances

assumed .803 .374 -.425 55 672 -1.6178 3.80594 -9.24504 6.00950

Equal variances

not assumed -.412 43.651 .682 -1.6178 3.92397 -9.52780 6.29225
SCR Equal variances

assumed .002 .969 -1.393 55 .169 -.0706 .05069 -.17218 .03099

Equal variances

not assumed -1.376 50.120 175 -.0706 .05130 -.17364 .03244
TFAT_B Equal variances

assumed 173 .680 -1.702 50 .095 -4.3238 2.54085 -9.42720 77970

Equal variances

not assumed -1.732 42.770 .091 -4.3238 2.49677 -9.35974 71224
TFAT_F Equal variances

assumed 2.255 .146 -1.827 25 .080 -6.4455 3.52798 | -13.71148 .82057

Equal variances

not assumed -1.725 17.238 .102 -6.4455 3.73672 | -14.32096 1.43005
LBW_B  Equal variances 5.213 .027 1.525 50 133 | 4824.7312 | 3163.1244 -1528.59 | 11178.05

assumed

Equal variances

not assumed 1.629 48.208 110 | 4824.7312 | 2961.2156 -1128.53 | 10777.99
LBW_F  Equal variances 142 710 1.751 27 001 | 8526.7941 | 4869.5746 | -1464.75 | 18518.34

assumed

Equal variances

not assumed 1.781 25.163 .087 | 8526.7941 | 4788.9731 -1333.04 | 18386.62
SBP_B  Equal variances

assumed .049 825 933 50 356 26771 2.87061 | -3.08867 | 8.44290

Equal variances

not assumed .940 44.264 .352 26771 2.84774 -3.06116 8.41539
SBP_F Equal variances

assumed 4.925 .034 -.856 29 .399 -3.5038 4.09454 | -11.87807 4.87046

Equal variances

not assumed -.748 13.147 .468 -3.5038 4.68686 | -13.61769 6.61007
DBP_B  Equal variances

assumed 1.777 .189 -.616 46 541 -1.1336 1.83977 -4.83683 2.56969

Equal variances

not assumed -.654 45.978 .516 -1.1336 1.73315 -4.62226 2.35512
DBP_F  Equal variances

assumed 416 .524 -.072 28 .943 -.2127 2.94838 -6.25218 5.82678

Equal variances

not assumed -.080 19.562 937 -.2127 2.65635 -5.76171 5.33631
NA_B Equal variances

assumed .000 .983 .346 54 731 5.2890 15.30500 | -25.39565 | 35.97371

Equal variances

not assumed .347 52.136 .730 5.2890 15.25401 | -25.31848 | 35.89655
NAF Equal variances 977 330 684 33 499 | 143706 | 21.00214 | -28.35855 | 57.00981

assumed . : : E g 2 -28. .

Equal variances

not assumed 781 32.999 440 14.3706 18.39123 | -23.04667 | 51.78793
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Group Statistics

Std. Error

1=cauc; 2=AD N Mean Std. Deviation Mean
K_B 1 31 70.2290 23.21049 4.16873
2 25 50.8040 22.17180 4.43436
K F 1 22 68.8909 19.87396 4.23714
2 13 69.1000 30.02788 8.32823
TV_B 1 31 (2154.5484 830.14400 (149.09826
2 25 11828.1600 753.87873 |150.77575
TV_F 1 22 |2395.3636 893.83372 |190.56599
2 13 [1957.3846 744.22975 |206.41219
PA B 1 28 | 106.6071 64.18107 | 12.12908
2 28 62.2143 36.79710 6.95400
PA_F 1 20 81.4000 31.02868 6.93822
2 14 61.2143 33.41851 8.93147
VO2REL B 1 30 24.8167 5.01694 191596
2 24 22.2417 3.04301 .62115
VO2REL_F 1 22 29.2414 5.12297 1.09222
2 13 25.8536 5.79773 1.60800
VO2AB_B 1 30 2.1559 .66651 12169
2 24 1.8026 .37370 .07628
VO2AB_F 1 22 2.5360 .66099 .14092
2 13 2.0280 .62367 17297
CHGSBP 1 21 -2.8857 6.17003 1.34641
2 10 3.6000 9.93714 3.14240
CHDBP 1 21 -.2857 6.04998 1.32021
2 9 -1.2778 5.36884 1.78961
CHGNA 1 22 9.0000 39.00916 8.31678
2 13 3.5385 43.97464 | 12.19637
CHGPA 1 20 | -37.6000 65.02421 | 14.53985
2 14 -2.3571 29.94766 8.00385
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Independent Samples Test

Levene's Test for

Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference | Difference Lower Upper
K_B Equal variances
assumed 2.824 .099 3.176 54 .002 19.4250 6.11666 7.16187 | 31.68820
Equal variances
not assumed 3.192 52.415 .002 19.4250 6.08620 7.21448 | 31.63558
K_F Equal variances
assumed .745 .394 -.025 33 .980 -.2091 8.41930 |-17.33828 | 16.92010
Equal variances
not assumed -.022 18.315 .982 -.2091 9.34414 | -19.81621 | 19.39803
TV_B Equal variances
471 .496 1.523 54 134 326.3884 | 214.28068 -103.219 |755.99528
assumed
Equal variances
not assumed 1.539 53.194 .130 326.3884 | 212.04626 |-98.88627 |751.66304
TV_F Equal variances
assumed .234 .632 1.486 33 .147 437.9790 | 294.73171 -161.657 | 1037.615
Equal variances
not assumed 1.559 29.096 .130 437.9790 | 280.92951 -136.504 | 1012.462
PA_B Equal variances
assumed 9.562 .003 3.175 54 .002 44.3929 13.98116 | 16.36233 | 72.42339
Equal variances
not assumed 3.175 43.019 .003 44.3929 13.98116 | 16.19754 | 72.58818
PA_F Equal variances
assumed .004 .950 1.809 32 .080 20.1857 11.15825 -2.54290 | 42.91433
Equal variances
not assumed 1.785 26.757 .086 20.1857 11.30974 -3.02981 | 43.40123
VO2REL_B Equal variances
assumed 8.906 .004 2.208 52 .032 2.5750 1.16617 .23491 4.91509
Equal variances
not assumed 2.327 48.795 .024 2.5750 1.10672 .35073 4.79927
VO2REL_F Equal variances
assumed .197 .660 1.801 33 .081 3.3877 1.88141 -.44001 7.21551
Equal variances
not assumed 1.743 22.848 .095 3.3877 1.94387 -.63493 7.41042
VO2AB_B Equal variances
assumed 11.165 .002 2.319 52 .024 .3533 .15236 .04762 .65908
Equal variances
not assumed 2.460 47.099 .018 .3533 .14362 .06444 64226
VO2AB_F Equal variances
assumed .245 .624 2.242 33 .032 .5080 .22657 .04709 .96901
Equal variances
not assumed 2.277 26.536 .031 .5080 22311 .04988 196621
CHGSBP Equal variances
assumed .909 .348 -2.238 29 .033 -6.4857 2.89820 |-12.41320 -.55823
Equal variances
not assumed -1.897 12.419 .081 -6.4857 3.41870 |-13.90661 .93518
CHDBP Equal variances
assumed .045 .834 425 28 674 19921 2.33605 -3.79313 5.77725
Equal variances
not assumed 446 17.056 .661 19921 2.22389 -3.69875 5.68288
CHGNA Equal variances
assumed 494 .487 .382 33 .705 5.4615 14.30247 | -23.63705 | 34.56013
Equal variances
not assumed .370 22.922 715 5.4615 14.76212 |(-25.08196 | 36.00504
CHGPA Equal variances 3.871 .058 -1.886 32 .068 -35.2429 18.68380 | -73.30051 2.81480
assumed
Equal variances
not assumed -2.123 28.442 .043 -35.2429 16.59726 |(-69.21699 | -1.26873
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Ethnic Differences: ANCOVA

Covariate: final BMI
Dependent Variable: final plasma aldosterone levels

Between-Subjects Factors

N

l=cauc; 1 20
2=AD 2 13

Descriptive Statistics
Dependent Variable: PA_F
1=cauc; 2=AD Mean Std. Deviation N
1 81.4000 31.02868 20
2 57.4615 31.56373 13
Total 71.9697 32.95971 33

Levene's Test of Equality of Error Variance$

Dependent Variable: PA_F

F

dfl

df2

Sig.

242

1

31

.626

Tests the null hypothesis that the error variance of
the dependent variable is equal across groups.

a. Design: Intercept+BMI_F+ETHN

Dependent Variable: PA F

Tests of Between-Subjects Effects

Type Il Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Model 7158.358% 2 3579.179 3.890 .031 .206
Intercept 74.099 1 74.099 .081 779 .003
BMI_F 2643.419 1 2643.419 2.873 .100 .087
ETHN 3164.050 1 3164.050 3.439 .074 .103
Error 27604.612 30 920.154
Total 205691.000 33
Corrected Total 34762.970 32

a. R Squared = .206 (Adjusted R Squared = .153)

2. 1=cauc; 2=AD

Dependent Variable: PA_F

95% Confidence Interval

1=cauc; 2=AD Mean Std. Error | Lower Bound | Upper Bound
1 80.0092 6.832 66.056 93.963
2 59.6012 8.507 42.227 76.975

a. Covariates appearing in the model are evaluated at the following
values: BMI_F = 27.6515.
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Covariate: final 24-hour K™ excretion
Dependent Variable: final plasma aldosterone levels

Between-Subjects Factors

N

1=cauc; 1
2=AD 2

19
13

Descriptive Statistics

Dependent Variable: PA_F

1=cauc; 2=AD Mean Std. Deviation N

1 82.8947 31.13036 19
2 57.4615 31.56373 13
Total 72.5625 33.30789 32

Levene's Test of Equality of Error Variance$

Dependent Variable: PA_F

F dfl

df2

Sig.

2.260

1

30

.143

Tests the null hypothesis that the error variance of
the dependent variable is equal across groups.

a. Design: Intercept+K_F+ETHN

Dependent Variable: PA F

Tests of Between-Subjects Effects

Type Il Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Model 9340.9442 2 4670.472 5.407 .010 272
Intercept 3603.220 1 3603.220 4.171 .050 126
K F 4348.090 1 4348.090 5.034 .033 .148
ETHN 4591.109 1 4591.109 5.315 .028 155
Error 25050.931 29 863.825
Total 202882.000 32
Corrected Total 34391.875 31

a. R Squared = .272 (Adjusted R Squared = .221)

2.1=cauc; 2=AD

Dependent Variable: PA F

95% Confidence Interval

1=cauc; 2=AD Mean Std. Error | Lower Bound | Upper Bound
1 82.4802 6.745 68.684 96.275
2 58.0682 8.156 41.387 74.749

a. Covariates appearing in the model are evaluated at the following

values: K_F = 70.2875.
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Dependeat T-test in Caucasians

Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean
Pair BMI_B 29.0913 23 3.62716 .75631
1 BMI_F 28.6739 23 3.54121 .73839
Pair TFAT_B 35.6750 16 8.39964 2.09991
2 TFAT_F 33.5000 16 7.78486 1.94621
Pair LBW_B 52095.81 16 | 13336.25719 | 3334.064
3 LBW_F 52886.88 16 | 12525.30740 | 3131.327
Pair SBP_B 133.4619 21 11.10029 2.42228
4 SBP_F 130.5762 21 9.15319 1.99739
Pair DBP_B 84.0952 21 7.39618 1.61398
S DBP_F 83.8095 21 7.86619 1.71654
Pair NA_B 122.9091 22 63.70984 | 13.58298
6 NA_F 131.9091 22 68.97750 | 14.70605
Pair K_B 71.0727 22 23.35927 4.98021
7 K_F 68.8909 22 19.87396 4.23714
Pair TV_B 2226.9545 22 944.06177 |201.27464
8 TV_F 2395.3636 22 893.83372 |190.56599
Pair PA_B 119.0000 20 70.33828 | 15.72812
9 PA_F 81.4000 20 31.02868 6.93822
Pair VO2REL_B 25.4136 22 5.16013 1.10014
10 VO2REL_F 29.2414 22 5.12297 1.09222
Pair VO2AB_B 2.2605 22 .63592 .13558
11 VO2AB_F 2.5360 22 .66099 .14092
Pair WGT_B 88.2391 23 13.77038 2.87132
12 WGT_F 86.9391 23 13.23723 2.76015
Paired Samples Test
Paired Differences
95% Confidence
Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair 1 BMI_B - BMI_F 4174 .66309 .13826 .1307 .7041 3.019 22 .006
Pair 2 TFAT_B - TFAT_F 2.1750 2.19621 .54905 1.0047 3.3453 3.961 15 .001
Pair 3 LBW_B -LBW_F -791.0625 1822.23140 |455.55785 -1762.06 | 179.9361 -1.736 15 .103
Pair 4 SBP_B - SBP_F 2.8857 6.17003 1.34641 .0771 5.6943 2.143 20 .045
Pair 5 DBP_B - DBP_F .2857 6.04998 1.32021 -2.4682 3.0396 .216 20 .831
Pair 6 NA_B-NA_F -9.0000 39.00916 8.31678 -26.2957 8.2957 -1.082 21 .291
Pair 7 K_B-K_F 2.1818 23.65306 5.04285 -8.3054 12.6690 433 21 .670
Pair 8 TV_B-TV_F -168.4091 698.67437 |148.95788 | -478.1840 | 141.3658 -1.131 21 271
Pair 9 PA_B - PA_F 37.6000 65.02421 | 14.53985 7.1677 68.0323 2.586 19 .018
Pair 10 VO2REL_B - VO2REL_F -3.8277 2.54126 .54180 -4.9545 -2.7010 -7.065 21 .000
Pair 11 VO2AB_B - VO2AB_F -.2755 .21243 .04529 -.3697 -.1814 -6.084 21 .000
Pair12 WGT_B-WGT_F 1.3000 2.01855 .42090 4271 2.1729 3.089 22 .005
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Univariate Analysis in Caucasians:

Covariate: baseline plasma aldosterone
Dependent variable: change in plasma aldosterone

Descriptive Statistics

Dependent Variable: CHGPA

Mean

Std. Deviation

N

-37.6000

65.02421

20

Tests of Between-Subjects Effects

Dependent Variable: CHGPA

Type Il Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Model 64758.5422 1 64758.542 74.835 .000 .806
Intercept 18648.897 1 18648.897 21.551 .000 .545
PA_B 64758.542 1 64758.542 74.835 .000 .806
Error 15576.258 18 865.348
Total 108610.000 20
Corrected Total 80334.800 19

a. R Squared = .806 (Adjusted R Squared = .795)

Grand Mean

Dependent Variable: CHGPA

Mean

Std. Error

95% Confidence Interval

Lower Bound

Upper Bound

-37.6002

6.578

-51.419

-23.781

a. Covariates appearing in the model are evaluated
at the following values: PA_B =119.0000.

Regression in Caucasians

Predictor: baseline plasma aldosterone
Dependent variable: change in @sma aldosterone

Descriptive Statistics

Mean Std. Deviation
CHGPA | -37.6000 65.02421 20
PA B 119.0000 70.33828 20
Correlations
CHGPA PA B
Pearson Correlation CHGPA 1.000 -.898
PA B -.898 1.000
Sig. (1-tailed) CHGPA . .000
PA B .000 .
N CHGPA 20 20
PA B 20 20
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Model Summary

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .898% .806 .795 29.41679

a. Predictors: (Constant), PA_B

ANOVA
Sum of
Model Squares df Mean Square F Sig.
1 Regression |64758.542 1 64758.542 74.835 .0002
Residual 15576.258 18 865.348
Total 80334.800 19

a. Predictors: (Constant), PA_B
b. Dependent Variable: CHGPA

Regression Caucasians
Predictor: baseline SBP
Dependent variable: change in SBP

Descriptive Statistics

Mean Std. Deviation N
CHGSBP -2.8857 6.17003 21
SBP_B 133.4619 11.10029 21

Correlations

CHGSBP SBP B
Pearson Correlation CHGSBP 1.000 -.566
SBP_B -.566 1.000
Sig. (1-tailed) CHGSBP . .004
SBP_B .004 .

N CHGSBP 21 21
SBP_B 21 21
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Model Summary

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .566% .320 .284 5.21954

a. Predictors: (Constant), SBP_B

ANOVA
Sum of
Model Squares df Mean Square F Sig.
1 Regression 243.758 1 243.758 8.947 .0082
Residual 517.628 19 27.244
Total 761.386 20

a. Predictors: (Constant), SBP_B
b. Dependent Variable: CHGSBP

Regression Caucasians
Predictor: change in plasma aldosterone
Dependent variable: change in SBP

Descriptive Statistics

Mean Std. Deviation N
CHGSBP -2.8950 6.07475 20
CHGPA -36.3500 76.94309 20

Correlations

CHGSBP CHGPA

Pearson Correlation CHGSBP 1.000 -.074
CHGPA -.074 1.000

Sig. (1-tailed) CHGSBP . .379
CHGPA .379 .

N CHGSBP 20 20
CHGPA 20 20
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Model Summary

Adjusted Std. Error of
Model R R Square | R Square [ the Estimate
1 .0742 .005 -.050 6.22426

a. Predictors: (Constant), CHGPA

ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 3.804 1 3.804 .098 .7582
Residual 697.345 18 38.741
Total 701.150 19

a. Predictors: (Constant), CHGPA
b. Dependent Variable: CHGSBP

Predictor: change in plasma aldosterone
Deperdent variable: change in DBP

Descriptive Statistics

Mean Std. Deviation N
CHDBP .0150 5.94123 20
CHGPA | -36.3500 76.94309 20
Correlations

CHDBP CHGPA
Pearson Correlation CHDBP 1.000 -.345
CHGPA -.345 1.000
Sig. (1-tailed) CHDBP . .068
CHGPA .068 .
N CHDBP 20 20
CHGPA 20 20
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Model Summary

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .3452 119 .070 5.72901

a. Predictors: (Constant), CHGPA

ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 79.877 1 79.877 2.434 .1362
Residual 590.788 18 32.822
Total 670.665 19

a. Predictors: (Constant), CHGPA
b. Dependent Variable: CHDBP

Predictor: change in plasma aldosterone
Dependent variable: change in 2dour Na* excretion

Descriptive Statistics

Mean Std. Deviation N
CHGNA 9.5500 36.95584 20
CHGPA | -35.7500 77.23844 20
Correlations

CHGNA CHGPA
Pearson Correlation CHGNA 1.000 -.199
CHGPA -.199 1.000
Sig. (1-tailed) CHGNA . .200
CHGPA .200 .
N CHGNA 20 20
CHGPA 20 20
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Model Summary

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .1992 .040 -.014 37.20924

a. Predictors: (Constant), CHGPA

ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 1027.456 1 1027.456 742 .4002
Residual 24921.494 18 1384.527
Total 25948.950 19
a. Predictors: (Constant), CHGPA
b. Dependent Variable: CHGNA
Dependent ttest in individuals of African descent
Paired Samples Statistics
Std. Error
Mean N Std. Deviation Mean

Pair BMI_B 27.9692 13 3.50366 97174
1 BMI_F 26.9462 13 3.00600 .83371
Pair TFAT_B 40.3273 11 10.19148 3.07285
2 TFAT_F 39.9455 11 10.57964 3.18988
Pair LBW_B 44390.18 11 | 11018.55958 | 3322.221
3 LBW_F 43879.73 11 | 10863.43736 | 3275.450
Pair SBP_B 130.4800 10 9.95945 3.14945
4 SBP_F 134.0800 10 13.40786 4.23994
Pair DBP_B 85.3000 9 4.83580 1.61193
5 DBP_F 84.0222 9 6.08169 2.02723
Pair NA B 114.0000 13 37.80873 | 10.48625
6 NA_F 117.5385 13 39.81963 | 11.04398
Pair K_B 57.3538 13 28.46450 7.89463
7 K_F 69.1000 13 30.02788 8.32823
Pair TV_B 2002.0769 13 774.31738 (214.75700
8 TV_F 1957.3846 13 744.22975 (206.41219
Pair PA B 63.5714 14 34.54476 9.23248
9 PA_F 61.2143 14 33.41851 8.93147
Pair VO2REL_B 22.3154 13 3.57301 .99098
10 VO2REL_F | 25.8536 13 5.79773 | 1.60800
Pair WGT_B 79.4923 13 12.17685 3.37725
11 WGT_F 76.5538 13 10.87908 | 3.01731
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Paired Samples Test

Paired Differences
95% Confidence
Interval of the
Std. Error Difference
Mean btd. Deviatior] Mean Lower Upper t df Big. (2-tailed),
Pair1 BMI_B - BMI_F 1.0231 1.80377 | .50028 -.0669 | 2.1131 2.045 12 .063
Pair2 TFAT_B - TFAT_F .3818 2.11840 | .63872 | -1.0413 | 1.8050 .598 10 .563
Pair3 LBW_B-LBW_F 10.4545 [1370.37304 |3.18302 [10.1746 #31.0837 1.235 10 .245
Pair4 SBP_B -SBP_F -3.6000 9.93714 |3.14240 }10.7086 | 3.5086 -1.146 9 .281
Pair5 DBP_B - DBP_F 1.2778 5.36884 (1.78961 | -2.8491 | 5.4046 714 8 496
Pair6 NA_B-NA_F -3.5385 43.97464 |12.19637 [30.1121 | 23.0351 -.290 12 777
Pair7 K_B-K_F 11.7462 28.40242 | 7.87742 [-28.9096 | 5.4173 -1.491 12 .162
Pair8 TV_B-TV_F 44.6923 | 584.67945 p2.16090 B08.6260 B98.0106 .276 12 .788
Pair9 PA_B-PA_F 2.3571 29.94766 |8.00385 -14.9341 (19.6484 .295 13 773
Pair 10 VO2REL_B - VO2RH -3.5382 2.55077 | .70746 | -5.0796 | -1.9968 -5.001 12 .000
Pair 11 WGT_B - WGT_F 2.9385 5.06993 |1.40615 -.1253 | 6.0022 2.090 12 .059
Univariate Analysis in individuals of African descent
Covariate: baseline plasma aldosterone
Dependent variable: change in plasma aldosterone
Descriptive Statistics
Dependent Variable: CHGPA
Mean Std. Deviation N
-2.3571 29.94766 14
Tests of Between-Subjects Effects
Dependent Variable: CHGPA
Type Il Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Model 2580.5222 1 2580.522 3411 .090 221
Intercept 1673.723 1 1673.723 2.212 .163 .156
PA_B 2580.522 1 2580.522 3411 .090 221
Error 9078.693 12 756.558
Total 11737.000 14
Corrected Total 11659.214 13

a. R Squared = .221 (Adjusted R Squared = .156)

Grand Mean

Dependent Variable: CHGPA

95% Confidence Interval

Mean

Std. Error

Lower Bound

Upper Bound

-2.3572

7.351

-18.374

13.660

a. Covariates appearing in the model are evaluated
at the following values: PA_B = 63.5714.
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Regression in individuals of African descent

Predictor: baseline plasma aldosterone
Dependent variable: change in plasma aldosterone

Descriptive Statistics

Mean Std. Deviation N
CHGPA -2.3571 29.94766 14
PA B 63.5714 34.54476 14
Correlations
CHGPA PA B

Pearson Correlation CHGPA 1.000 -.470

PA B -.470 1.000
Sig. (1-tailed) CHGPA . .045

PA B .045 .
N CHGPA 14 14

PA_B 14 14

Model Summary
Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 4702 221 .156 27.50559
a. Predictors: (Constant), PA_B
ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression 2580.522 1 2580.522 3.411 .0902
Residual 9078.693 12 756.558
Total 11659.214 13

a. Predictors: (Constant), PA_B
b. Dependent Variable: CHGPA
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Univariate Analysis in individuals of African descent

Covariate: baseline 24nour Na* excretion
Dependent variable: change in 2dour Na* excretion

Descriptive Statistics

Dependent Variable: CHGNA

Mean

Std. Deviation N

3.5385

43.97464 13

Tests of Between-Subjects Effects

Dependent Variable: CHGNA

Type Il Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Model 6631.8972 1 6631.897 4.402 .060 .286
Intercept 6636.698 1 6636.698 4.405 .060 .286
NA_B 6631.897 1 6631.897 4.402 .060 .286
Error 16573.334 11 1506.667
Total 23368.000 13
Corrected Total 23205.231 12

a. R Squared = .286 (Adjusted R Squared = .221)

Grand Mean

Dependent Variable: CHGNA

95% Confidence Interval

Mean

Std. Error

Lower Bound

Upper Bound

3.5382

10.766

-20.156

27.233

a. Covariates appearing in the model are evaluated
at the following values: NA_B = 114.0000.

Regression in individuals of African descent

Predictor: baseline 24hour Na" excretion
Dependent variable: change ir24-hour Na* excretion

Descriptive Statistics

Mean Std. Deviation N
CHGNA 3.5385 43.97464 13
NA_B 114.0000 37.80873 13
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Correlations

CHGNA NA B
Pearson Correlation CHGNA 1.000 -.535
NA_B -535 1.000
Sig. (1-tailed) CHGNA . .030
NA_B .030 .
N CHGNA 13 13
NA_B 13 13
Model Summary
Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .5352 .286 221 38.81581
a. Predictors: (Constant), NA_B
ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression | 6631.897 1 6631.897 4.402 .0602
Residual 16573.334 11 1506.667
Total 23205.231 12
a. Predictors: (Constant), NA_B
b. Dependent Variable: CHGNA
Univariate Analysis in individuals of African descent
Covariate: change in 24hour Na* excretion
Dependent variable: change in DBP
Descriptive Statistics
Dependent Variable: CHDBP
Mean Std. Deviation N
-1.2778 5.36884 9
Tests of Between-Subjects Effects
Dependent Variable: CHDBP
Type Il Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Model 100.4242 1 100.424 5.400 .053 435
Intercept 24.116 1 24.116 1.297 .292 .156
CHGNA 100.424 1 100.424 5.400 .053 435
Error 130.172 7 18.596
Total 245.290 9
Corrected Total 230.596 8

a. R Squared = .435 (Adjusted R Squared = .355)
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Grand Mean

Dependent Variable: CHDBP

Mean

Std. Error

95% Confidence Interval

Lower Bound

Upper Bound

-1.2782

1.437

-4.677

2.121

a. Covariates appearing in the model are evaluated
at the following values: CHGNA = 4.0000.
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Independent T-test in the Caucasian TT vsTC+CC Group

Group Statistics

1=TT:2 Std. Error
TC+CC N Mean Std. Deviation Mean
AGE 1.00 13 56.08 4.663 1.293
2.00 18 60.11 6.398 1.508
BMI_B 1.00 13 28.9077 4.71301 1.30715
2.00 16 28.3938 4.03410 1.00852
BMI_F 1.00 9 29.1111 2.35502 .78501
2.00 14 28.0286 4.40951 1.17849
MDRD 1.00 12 74.6192 14.36136 4.14577
2.00 18 74.8117 9.71508 2.28987
SCR 1.00 12 .9833 .18505 .05342
2.00 17 1.0176 16672 .04043
TFAT_B 1.00 12 37.1250 8.91374 2.57318
2.00 18 33.5389 8.98581 2.11798
TFAT_F 1.00 7 35.4286 6.15866 2.32775
2.00 8 30.3250 7.86670 2.78130
LBW_B 1.00 12 48920.758 11778.76270 3400.235519
2.00 18 53786.27; 11636.48809 2742.7462
LBW_F 1.00 8 | 54852375 | 13138.65419 | 0402157
2.00 8 56038.128 13493.80238 4770.7792
SBP_B 1.00 12 | 130.4417 11.12201 3.21065
2.00 17 | 133.7176 10.39130 2.52026
SBP_F 1.00 8| 130.4625 11.14014 3.93863
2.00 12 | 130.2000 8.39740 2.42412
DBP_B 1.00 11 83.3727 8.83585 2.66411
2.00 16 85.8375 5.95011 1.48753
DBP_F 1.00 8 86.1250 8.85676 3.13134
2.00 12 82.6250 7.44765 2.14995
NA_B 1.00 12 | 123.1667 65.67251 | 18.95802
2.00 17 | 107.9412 56.17881 | 13.62536
NA_F 1.00 8| 157.3750 86.89885 | 30.72338
2.00 13 | 122.6154 53.12805 | 14.73507
K_B 1.00 12 75.0333 20.31333 5.86395
2.00 17 65.8059 26.04255 6.31625
K_F 1.00 8 73.6250 22.18447 7.84339
2.00 13 68.2000 17.86342 4.95442
TV_B 1.00 12 | 2371.3333 789.91062 | 228.02755
2.00 17 | 1984.4118 885.02380 | 214.64980
TV_F 1.00 8 | 2400.6250 422.45133 | 149.35910
2.00 13 | 2368.6923 1133.80571 | 314.46113
PA_B 1.00 11 | 119.0000 63.91870 | 19.27221
2.00 16 98.8125 67.11504 | 16.77876
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PA_F

VO2REL_B

VO2REL_F

WGT_B

WGT F

CHGSBP

CHDBP

CHGK

CHGNA

CHGPA

1.00
2.00
1.00
2.00
1.00
2.00
1.00
2.00
1.00
2.00
1.00
2.00
1.00
2.00
1.00
2.00
1.00
2.00
1.00
2.00

12

13

15

13

13

16

14

12

12

13

13

12

98.2500
70.1667
24.4154
25.6533
29.1222
29.6392
86.2692
87.5250
89.6667
84.7500
-1.5000
-4.4083
3.3875
-2.1083
-8.1250
4.4615
20.1250
6.7692
-35.7500
-38.8333

22.37186
31.62805
457381
5.60202
4.81762
5.31955
18.05526
13.76302
12.86439
14.25271
5.78644
6.26817
6.39563
4.68507
29.58343
16.48077
45.57705
32.60919
57.78470
71.93158

7.90965
9.13023
1.26855
1.44644
1.60587
1.47538
5.00763
3.44075
4.28813
3.80920
2.04581
1.80946
2.26120
1.35246
10.45932
4.57094
16.11392
9.04416
20.42998
20.76486
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Independent Samples Test

Levene's Test for
| Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference Difference Lower Upper
AGE E;];frln‘ézﬂances 1632 212 -1.930 29 063 -4.03 2.001 -8.310 241
ng :;ZS,T;ZCES 2031 | 28988 052 -4.03 1987 | -8.097 029
BMLB Egsh?r'ng”ances 747 395 316 27 754 5130 | 162387 | -2.81796 | 3.84584
Eau aaé::;ir‘;ces 311 | 23794 758 5130 |  1.65099 | -2.89510 | 3.92298
BMLF Egé’:r'n‘;zﬂances 998 330 449 20 659 7188 | 160225 | -2.62344 | 4.06104
ng’ :LZS,T;ZCSS 498 | 19.137 624 7188 | 1.44208 | -2.20003 | 3.73753
MDRD E;];frln‘ézﬂances 1.280 266 -044 28 965 1925 | 438321 | -9.17110 | 8.78610
ng ;ZS,T;ZCES 041 | 17671 968 1925 | 473613 | -10.15601 | 9.77101
SCR Egsh?r'ng”ances 1.081 308 -522 27 606 -0343 06576 | -16925 | 10062
E(‘,‘[” jégj;i?,“s 512 | 22205 614 -0343 06700 | -17318 | .10455
TFAT_B E;];frln‘ézﬂances 000 989 1.074 28 202 35861 | 3.33829 | -3.25206 | 10.42429
ng’ Z;Zj;i@“s 1076 |  23.866 203 35861 | 3.33273 | -3.20434 | 10.46657
TRATF Essliln‘giances 004 950 946 14 360 35625 | 376488 | -4.51237 | 11.63737
o aaé::;ir‘;ces 946 | 13.884 360 35625 | 376488 | -4.51872 | 11.64372
LBW_B Egéfr'n‘giances 006 940 1117 28 274 | -4865.5278 | 43575703 | -13791.6 | 4060.550
E(‘,‘[” jégj;i?,“s 1114 | 23527 277 | -4865.5278 | 4368.5530 | -13891.4 | 4160.334
LBW_F E;];frln‘ézﬂances 212 653 -178 14 861 | -1185.7500 | 6658.7061 | -15467.3 | 13095.75
ng :;ZS,T;ZCES 178 | 13.990 861 | -1185.7500 | 6658.7061 | -15468.2 | 13096.71
SBP.B Egsh?r'ng”ances 000 983 -812 27 424 | 32760 | 403242 |-11.54982 | 4.99786
o aaé::;ir‘;ces -803 | 22785 430 | 32760 |  4.08166 |-11.72395 | 5.17199
SBP_F Egé’:r'n‘;zﬂances 660 427 .060 18 953 2625 | 436261 | -8.90301 | 9.42801
ng’ :LZS,T;ZCSS 057 | 12.194 956 2625 |  4.62485 | -9.79640 | 10.32140
DBP_B E;];frln‘ézﬂances 1.859 185 -869 25 303 24648 | 2.83717 | -8.30804 | 3.37850
ng ;ZS,T;ZCES -808 | 16.160 431 | 24648 | 305126 | -8.92796 | 3.99841
bBP_F Egsh?r'ng”ances 226 640 956 18 352 35000 | 3.66294 | -4.19554 | 11.19554
E(‘,‘[” jégj;i?,“s 921 | 13278 373 35000 | 379836 | -4.68846 | 11.68846
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Independent Samples Test

Levene's Test for

Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference | Difference Lower Upper

NA_B Equal variances

assumed .342 .563 .670 27 .508 15.2255 22.70801 (-31.36749 | 61.81847

Equal variances

not assumed .652 21.378 521 15.2255 23.34646 | -33.27396 | 63.72494
NAF Equal variances 345 564 1.145 19 266 | 347596 | 30.36010 |-28.78481 | 98.30404

assumed

Equal variances

not assumed 1.020 10.274 331 34.7596 34.07416 |-40.88921 [110.40844
K_B Equal variances

assumed 1.597 217 1.025 27 314 9.2275 9.00174 -9.24260 | 27.69750

Equal variances

not assumed 1.071 26.660 .294 9.2275 8.61864 -8.46710 | 26.92200
K_F Equal variances

assumed 137 715 .617 19 .545 5.4250 8.79247 |-12.97786 | 23.82786

Equal variances

not assumed .585 12.536 .569 5.4250 9.27713 | -14.69265 | 25.54265
e Equal variances 191 665 1211 27 236 | 386.9216 | 31956272 | -268.767 | 1042.610

assumed

Equal variances

not assumed 1.236 25.413 .228 386.9216 | 313.16306 -257.519 | 1031.362
vF Equal variances 6.221 022 076 19 940 | 31.9327 | 42097358 | -849.175 |913.04051

assumed

Equal variances

not assumed .092 16.579 .928 31.9327 | 348.12920 -703.980 |767.84588
PAB Equal variances 012 913 783 25 441 | 201875 | 2579379 |-32.93580 | 73.31080

assumed

Equal variances

not assumed .790 22.346 .438 20.1875 25.55279 | -32.75822 | 73.13322
PA_F Equal variances

assumed 1.711 .207 2.167 18 .044 28.0833 12.95789 .85981 | 55.30686

Equal variances

not assumed 2.325 17.881 .032 28.0833 12.07988 2.69228 | 53.47439
VO2REL_B Equal variances

assumed 1.642 211 -.634 26 .532 -1.2379 1.95265 -5.25167 2.77577

Equal variances

not assumed -.643 25.925 .526 -1.2379 1.92390 -5.19314 2.71724
VO2REL_F Equal variances

assumed .692 416 -.268 19 792 -.6203 2.31480 -5.46522 4.22466

Equal variances

not assumed -.274 18.505 787 -.6203 2.26688 -5.37352 4.13297
VO2AB_B Equal variances

assumed 114 .739 -.519 26 .608 -.1325 .25539 -.65742 .39250

Equal variances

not assumed -.516 24.897 .610 -.1325 .25657 -.66098 .39606
VO2AB_F Equal variances

assumed .008 .930 .329 19 746 .0963 .29305 -.51703 .70970

Equal variances

not assumed .325 16.657 749 .0963 .29623 -.52964 72231
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Independent Samples Test

Levene's Test for

Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference | Difference Lower Upper

WGT_B Equal variances

assumed .553 464 -.213 27 .833 -1.2558 5.90528 | -13.37241 | 10.86087

Equal variances

not assumed -.207 22.070 .838 -1.2558 6.07578 | -13.85385 | 11.34231
WGT_F Equal variances .126 .726 .578 20 .570 3.3128 5.73358 -8.64722 | 15.27286

assumed

Equal variances

not assumed .583 17.873 .567 3.3128 5.68466 -8.63630 | 15.26195
CHGSBP  Equal variances 291 596 1.047 18 309 29083 | 277757 | 292713 | 874380

assumed

Equal variances

not assumed 1.065 16.003 .303 2.9083 2.73121 -2.88147 8.69814
CHDBP Equal variances

assumed .165 .689 2.224 18 .039 5.4958 2.47155 .30331 | 10.68836

Equal variances

not assumed 2.086 11.932 .059 5.4958 2.63480 -.24851 | 11.24017
CHGK Equal variances

assumed 4.483 .048 -1.260 19 .223 -12.5865 9.98730 | -33.49021 8.31713

Equal variances

not assumed -1.103 9.722 .297 -12.5865 11.41451 | -38.11846 | 12.94538
CHGNA Equal i

gua variances 1.018 .326 784 19 443 13.3558 17.03362 | -22.29600 | 49.00754

assumed

Equal variances

not assumed 723 11.443 484 13.3558 18.47851 | -27.12408 | 53.83562
CHGPA Equal variances

assumed .340 .567 101 18 .921 3.0833 30.48398 | -60.96112 | 67.12779

Equal variances

not assumed .106 17.231 917 3.0833 29.13011 | -58.31310 | 64.47977
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Univariate Analysis in Caucasians TT vs. TC+CC Genotype Group

Covariate: baseline plasma aldosterone levels
Dependentvariable: change in plasma aldosterone levels

Between-Subjects Factors

N

1=TT:2 TC+CC 1.00

2

.00

8
12

Descriptive Statistics

Dependent Variable: CHGPA

1=TT:2 TC+CC Mean Std. Deviation N

1.00 -35.7500 57.78470 8
2.00 -38.8333 71.93158 12
Total -37.6000 65.02421 20

Levene's Test of Equality of Error Variance$

Dependent Variable: CHGPA

F

dfl

df2

Sig.

3.273

1

18 .087

Tests the null hypothesis that the error variance of

the dependent variable is equal across groups.

a. Design: Intercept+PA_B+CY_CODE

Tests of Between-Subjects Effects

Dependent Variable: CHGPA

Type Il Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Model 67574.9812 2 33787.490 45,015 .000 .841
Intercept 21180.470 1 21180.470 28.219 .000 .624
PA B 67529.347 1 67529.347 89.970 .000 .841
CY_CODE 2816.438 1 2816.438 3.752 .070 .181
Error 12759.819 17 750.578
Total 108610.000 20
Corrected Total 80334.800 19

a. R Squared = .841 (Adjusted R Squared = .822)
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2.1=TT:2TC+CC

Dependent Variable: CHGPA

95% Confidence Interval

1=TT:2 TC+CC Mean Std. Error | Lower Bound | Upper Bound
1.00 -22.8292 9.782 -43.466 -2.191

2.00 -47.4482 7.961 -64.243 -30.652

a. Covariates appearing in the model are evaluated at the following
values: PA_B = 119.0000.

Univariate Analysis in Caucasians TT vs. TC+CC Genotype Group
Covariate: baseline SBP
Dependent variable: change in SBP

Between-Subjects Factors

N
1=TT:2 TC+CC 1.00 8

2.00 12

Descriptive Statistics

Dependent Variable: CHGSBP

1=TT:2 TC+CC Mean Std. Deviation N

1.00 -1.5000 5.78644 8
2.00 -4.4083 6.26817 12
Total -3.2450 6.10077 20

Levene's Test of Equality of Error Variance$

Dependent Variable: CHGSBP
F dfl df2 Sig.
.004 1 18 .949
Tests the null hypothesis that the error variance of
the dependent variable is equal across groups.
a. Design: Intercept+SBP_B+CY_CODE
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Dependent Variable: CHGSBP

Tests of Between-Subjects Effects

Type Il Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Model 257.0252 2 128.512 4.853 .022 .363
Intercept 184.176 1 184.176 6.956 .017 .290
SBP_B 216.424 1 216.424 8.173 .011 .325
CY_CODE 21.245 1 21.245 .802 .383 .045
Error 450.145 17 26.479
Total 917.770 20
Corrected Total 707.170 19

a. R Squared = .363 (Adjusted R Squared = .289)

2.1=TT:2TC+CC

Dependent Variable: CHGSBP

95% Confidence Interval

1=TT:2 TC+CC Mean Std. Error | Lower Bound | Upper Bound
1.00 -1.9744 1.827 -5.828 1.880
2.00 -4.0922 1.490 -7.235 -.950

a. Covariates appearing in the model are evaluated at the following
values: SBP_B = 133.5500.
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Dependent Ftest in Caucasian TC+CC Genotype Group

Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean
Pair BMI_B 28.8154 13 4.30443 1.19383
1 BMI_F 28.3923 13 4.36548 | 1.21077
Pair TFAT_B 32.7625 8 8.64621 3.05690
2 TFAT_F 30.3250 8 7.86670 2.78130
Pair LBW_B 55317.13 8 | 14539.27613 | 5140.410
3 LBW_F 56038.13 8 | 13493.80238 | 4770.780
Pair SBP_B 134.6083 12 10.48735 3.02744
4 SBP_F 130.2000 12 8.39740 2.42412
Pair DBP_B 84.7333 12 5.60817 1.61894
5 DBP_F 82.6250 12 7.44765 2.14995
Pair NA_ B 115.8462 13 61.50860 | 17.05942
6 NA_F 122.6154 13 53.12805 | 14.73507
Pair K_B 63.7385 13 25.78984 7.15281
7 K_F 68.2000 13 17.86342 4.95442
Pair TV_B 1965.9231 13 1000.99679 [277.62656
8 TV_F 2368.6923 13 1133.80571 [314.46113
Pair PA_B 109.0000 12 72.24453 | 20.85520
9 PA_F 70.1667 12 31.62805 9.13023
Pair VO2REL_B 25.2417 12 5.97760 1.72559
10 VO2REL_F | 29.7425 12 5.54246 | 1.59997
Pair VO2AB_B 2.2261 12 .64230 .18542
11 VO2AB_F 2.5347 12 .64394 .18589
Pair WGT_B 87.6462 13 13.44189 3.72811
12 WGT_F 86.3538 13 13.45564 | 3.73192
Paired Samples Test
Paired Differences
95% Confidence
Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair1 _ BMI_B-BMIF 4231 48158 113357 1321 7141 3.168 12 .008
Pair2  TFAT B-TFAT F 2.4375 1.65178 58399 1.0566 3.8184 4.174 7 .004
Pair3 LBW B-LBW_F -721.0000 | 1367.38771 |483.44456 | -1864.16 | 422.1647 -1.491 7 179
Pair4  SBP_B-SBP_F 4.4083 6.26817 | 1.80946 4257 8.3909 2.436 11 .033
Pair5 DBP_B-DBP_F 2.1083 468507 | 1.35246 -.8684 5.0851 1.559 11 147
Pair6 NA B-NA F -6.7692 32.60919 | 9.04416 | -26.4748 | 12.9363 748 12 469
Pair7 K B-K_F -4.4615 16.48077 | 4.57094 | -14.4208 5.4977 -.976 12 348
Pair8 TV_B-TV_F -402.7692 579.71202 |160.78319 |-753.0857 | -52.4528 -2.505 12 028
Pair9 PA_B-PAF 38.8333 71.93158 | 20.76486 -6.8698 | 84.5365 1.870 11 .088
Pair 100 VO2REL_B-VO2REL_F| -4.5008 1.88344 54370 -5.6975 -3.3042 -8.278 11 .000
Pair 11 VO2AB_B - VO2AB_F -.3086 .18335 .05293 -4251 -1921 -5.830 11 .000
Pair12 WGT_B-WGT_F 1.2923 1.41978 .39378 4343 2.1503 3.282 12 .007
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Regression in Caucasian TT Genotype Group

Predictor: change in plasma aldosterone levels
Dependent variable: change in SBP

Descriptive Statistics

Mean Std. Deviation
CHGSBP -.7143 5.77074 7
CHGPA -40.0000 61.04916 7
Correlations
CHGSBP CHGPA
Pearson Correlation CHGSBP 1.000 .565
CHGPA .565 1.000
Sig. (1-tailed) CHGSBP . .093
CHGPA .093 .
N CHGSBP 7 7
CHGPA 7 7
Model Summary
Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .5652 .319 .183 5.21541

a. Predictors: (Constant), CHGPA

ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 63.806 63.806 2.346 .186%
Residual 136.003 27.201
Total 199.809

a. Predictors: (Constant), CHGPA
b. Dependent Variable: CHGSBP
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Regression in Caucasian TT Genotype Group

Predictor: change in plasma aldost®ne levels
Dependent variable: change in SBP

Descriptive Statistics

Mean Std. Deviation N
CHDBP 3.6571 6.85878 7
CHGPA | -40.0000 61.04916 7
Correlations
CHDBP CHGPA
Pearson Correlation CHDBP 1.000 -117
CHGPA -117 1.000
Sig. (1-tailed) CHDBP . 401
CHGPA 401 .
N CHDBP 7 7
CHGPA 7 7
Model Summary
Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 172 .014 -.183 7.46151

a. Predictors: (Constant), CHGPA

ANOVA
Sum of
Model Squares df Mean Square F Sig.
1 Regression 3.886 1 3.886 .070 .8022
Residual 278.371 5 55.674
Total 282.257 6

a. Predictors: (Constant), CHGPA

b. Dependent Variable: CHDBP
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Regression in Caucasian TT Genotype Group

Predictor: change in plasma aldosterone levels
Dependent variable: change in 2dour Na* excretion

Descriptive Statistics

Mean Std. Deviation N
CHGNA 14.7143 46.37066 7
CHGPA | -40.0000 61.04916 7
Correlations
CHGNA CHGPA
Pearson Correlation CHGNA 1.000 -.522
CHGPA -.522 1.000
Sig. (1-tailed) CHGNA . 115
CHGPA 115 .
N CHGNA 7 7
CHGPA 7 7
Model Summary
Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 5222 272 127 43.33827

a. Predictors: (Constant), CHGPA

ANOVA
Sum of
Model Squares df Mean Square F Sig.
1 Regression 3510.402 1 3510.402 1.869 .2302
Residual 9391.027 5 1878.205
Total 12901.429 6

a. Predictors: (Constant), CHGPA

b. Dependent Variable: CHGNA
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Regressionin Caucasian TC#C Genotype Group
Predictor: change in plasma aldosterone levels
Dependent variable: change in SBP

Descriptive Statistics

Mean Std. Deviation N
CHGSBP -4.3273 6.56751 11
CHGPA -42.9091 73.97493 11

Correlations

CHGSBP_ | CHGPA
Pearson Correlation CHGSBP 1.000 -.334
CHGPA -.334 1.000
Sig. (1-tailed) CHGSBP . 157
CHGPA 157 .
N CHGSBP 11 11
CHGPA 11 11

Model Summary

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .3344 12 .013 6.52405

a. Predictors: (Constant), CHGPA

ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 48.253 1 48.253 1.134 .315%
Residual 383.069 9 42.563
Total 431.322 10

a. Predictors: (Constant), CHGPA
b. Dependent Variable: CHGSBP
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Regressionin Caucasian TC+CCGenotype Group

Predictor: change in plasma aldosterone levels
Dependent variable: change in DBP

Descriptive Statistics

Mean Std. Deviation N
CHDBP -1.9818 4.89220 11
CHGPA | -42.9091 73.97493 11
Correlations
CHDBP CHGPA
Pearson Correlation CHDBP 1.000 -.586
CHGPA -.586 1.000
Sig. (1-tailed) CHDBP . .029
CHGPA .029 .
N CHDBP 11 11
CHGPA 11 11
Model Summary
Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .5862 .344 271 4.17721

a. Predictors: (Constant), CHGPA

ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 82.294 1 82.294 4.716 .0582
Residual 157.042 9 17.449
Total 239.336 10

a. Predictors: (Constant), CHGPA

b. Dependent Variable: CHDBP
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Regressionin Caucasian TC+CCGenotype Group

Predictor: change in plasma aldosterone levels
Dependent variable: change in 2dour Na* excretion

Descriptive Statistics

Mean Std. Deviation N
CHGNA 7.1667 34.02628 12
CHGPA | -38.8333 71.93158 12
Correlations
CHGNA CHGPA
Pearson Correlation CHGNA 1.000 -.068
CHGPA -.068 1.000
Sig. (1-tailed) CHGNA . 417
CHGPA 417 .
N CHGNA 12 12
CHGPA 12 12
Model Summary
Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .0682 .005 -.095 35.60378

a. Predictors: (Constant), CHGPA

ANOVA
Sum of
Model Squares df Mean Square F Sig.
1 Regression 59.377 1 59.377 .047 .8332
Residual 12676.290 10 1267.629
Total 12735.667 11

a. Predictors: (Constant), CHGPA
b. Dependent Variable: CHGNA
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Independent T-test Among individuals of African descenin TT vs. TC+CC

Group Statistics

Std. Error

1=TT:2 TC+CC N Mean Std. Deviation Mean

AGE 1.00 14 57.79 3.534 .944
2.00 12 57.08 6.694 1.932

BMI_B 1.00 12 28.1250 3.09578 .89368
2.00 12 29.9500 3.84767 1.11073

BMI_F 1.00 6 25.5833 1.99741 .81544
2.00 7 28.1143 3.36126 1.27044

MDRD 1.00 13 73.8438 10.23172 2.83777
2.00 11 81.8227 23.01040 6.93790

SCR 1.00 13 1.0692 .11821 .03279
2.00 11 1.0455 .29449 .08879
TFAT_B 1.00 11 36.6455 6.54788 1.97426
2.00 8 43.7375 9.64275 3.40923
TFAT_F 1.00 6 35.1833 9.06651 3.70139
2.00 5 45.6600 10.11103 4.52179
LBW_B 1.00 11 | 45341.27 8227.06300 | 2480.553
2.00 8 | 46391.50 | 11271.96674 | 3985.242

LBW_F 1.00 6 | 43249.83 | 10191.83539 | 4160.799
2.00 6 | 48223.17 | 14433.68900 | 5892.529

SBP_ B 1.00 12 | 128.8667 9.16667 2.64619
2.00 8 | 129.7625 11.99666 4.24146

SBP_F 1.00 6 | 128.0000 11.77268 4.80618
2.00 4 | 143.2000 11.11246 5.55623

DBP_B 1.00 11 85.2909 4.98065 1.50172
2.00 8 86.6750 5.20707 1.84098

DBP_F 1.00 5 81.4200 5.22178 2.33525
2.00 4 87.2750 6.07310 3.03655

NA B 1.00 13 | 126.1538 64.25450 | 17.82099
2.00 11 89.4545 41.77646 | 12.59608

NA_F 1.00 6 | 110.1667 50.21719 | 20.50108
2.00 7 | 123.8571 31.12571 | 11.76441
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Independent Samples Test

Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference Difference Lower Upper

AGE Equal variances

assumed 4.760 .039 .342 24 .736 .70 2.056 -3.540 4.945

Equal variances

not assumed 327 16.106 748 .70 2.151 -3.855 5.260
BMI_B Equal variances

assumed .735 400 -1.280 22 214 -1.8250 1.42561 -4.78154 1.13154

Equal variances

not assumed -1.280 21.036 .214 -1.8250 1.42561 -4.78941 1.13941
BMI_F Equal variances

assumed 4.553 .056 -1.611 11 .136 -2.5310 1.57124 -5.98922 .92732

Equal variances

not assumed -1.677 9.938 125 -2.5310 1.50962 -5.89744 .83554
MDRD Equal variances

assumed 5.590 .027 -1.129 22 271 -7.9789 7.06938 | -22.63988 6.68212

Equal variances

not assumed -1.064 13.315 .306 -7.9789 7.49582 | -24.13372 8.17596
SCR Equal variances

assumed 7.439 .012 .268 22 792 .0238 .08886 -.16050 .20805

Equal variances

not assumed .251 12.716 .806 .0238 .09465 -.18118 .22873
TFAT_B Equal variances

assumed 1.139 .301 -1.915 17 .072 -7.0920 3.70295 | -14.90458 .72049

Equal variances

not assumed -1.800 11.571 .098 -7.0920 3.93961 | -15.71113 1.52704
TFAT_F  Equal variances

assumed .000 .987 -1.813 9 .103 -10.4767 5.77970 | -23.55127 2.59793

Equal variances

not assumed -1.793 8.208 .110 -10.4767 5.84353 | -23.89263 2.93930
LBW_B  Equal variances 729 .405 -.235 17 .817 | -1050.2273 | 4460.0634 -10460.1 | 8359.684

assumed

Equal variances

not assumed -.224 12.193 .827 | -1050.2273 | 4694.1769 -11260.0 9159.535
LBW_F E | i

- gua’ variances 2.080 .180 -.689 10 .506 | -4973.3333 | 7213.4699 -21045.9 | 11099.28

assumed

Equal variances

not assumed -.689 8.993 .508 | -4973.3333 | 7213.4699 -21293.2 | 11346.54
SeP.B Equal variances 463 .505 -.189 18 .852 -.8958 4.72844 | -10.82992 9.03825

assumed

Equal variances

not assumed -179 12.322 .861 -.8958 4.99923 | -11.75675 9.96508
SBP_F Equal variances

assumed .186 677 -2.042 8 .075 -15.2000 7.44228 | -32.36192 1.96192

Equal variances

not assumed -2.069 6.863 .078 -15.2000 7.34650 | -32.64201 2.24201
DBP_B  Equal variances

assumed .539 473 -.587 17 .565 -1.3841 2.35820 -6.35946 3.59128

Equal variances

not assumed -.583 14.821 .569 -1.3841 2.37579 -6.45329 3.68510
DBP_F Equal variances .245 .636 -1.558 7 .163 -5.8550 3.75827 | -14.74189 3.03189

assumed

Equal variances

not assumed -1.528 6.019 177 -5.8550 3.83067 | -15.22116 3.51116
NAB  Equal variances 987 331 1.623 22 119 | 366993 | 22.60747 |-10.18573 | 83.58433

assumed ! : . . - 8 . .

Equal variances

not assumed 1.682 20.766 .108 36.6993 21.82313 -8.71558 | 82.11418
NA_F Equal variances

assumed 5.700 .036 -.601 11 .560 -13.6905 22.76750 | -63.80142 | 36.42046

Equal variances

not assumed -579 8.103 .578 -13.6905 23.63675 | -68.07662 | 40.69567
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Group Statistics

Std. Error

1=TT:2 TC+CC N Mean Std. Deviation Mean
K_B 1.00 13 47.3538 11.39339 3.15996
2.00 11 55.2727 31.38070 9.46164
K_F 1.00 6 52.4167 12.65487 5.16633
2.00 7 83.4000 33.95566 | 12.83403
TV_B 1.00 13 |1822.8462 607.52090 |168.49598
2.00 11 |1902.9091 926.38744 (279.31632
TV_F 1.00 6 [1621.8333 545.02456 (222.50534
2.00 7 12245.0000 806.91284 |304.98439
PA_B 1.00 14 63.6429 42.42932 | 11.33971
2.00 12 59.0000 33.01515 9.53065
PA_F 1.00 6 37.0000 19.35975 7.90359
2.00 8 79.3750 30.44404 | 10.76359
VO2REL_B 1.00 12 22.1083 2.62902 .75893
2.00 12 22.3750 3.52294 1.01699
VO2REL_F 1.00 6 25.5833 4.25602 1.73751
2.00 7 26.0853 7.21090 2.72546
VO2AB_B 1.00 12 1.7345 31795 .09178
2.00 12 1.8707 42520 12274
VO2AB_F 1.00 6 1.8498 .44893 .18328
2.00 7 2.1807 .74231 .28057
WGT_B 1.00 12 78.1417 8.54469 2.46664
2.00 12 83.6417 12.43612 3.59000
WGT_F 1.00 6 71.4833 6.78157 2.76856
2.00 7 80.9000 12.27341 4.63891
CHGSBP 1.00 6 -1.2833 7.55630 3.08485
2.00 4 10.9250 9.04668 452334
CHDBP 1.00 5 -3.3200 5.03905 2.25353
2.00 4 1.2750 5.23155 2.61578
CHGK 1.00 6 4.9167 18.97329 7.74581
2.00 7 17.6000 35.02551 | 13.23840
CHGNA 1.00 6 -9.1667 42.22519 | 17.23836
2.00 7 14.4286 45.62842 | 17.24592
CHGPA 1.00 6 | -16.5000 29.11185 | 11.88486
2.00 8 8.2500 27.57198 9.74817
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Independent Samples Test

Levene's Test for

Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference | Difference Lower Upper
K_B Equal variances
s 6.391 019 -849 22 405 | -7.9180 | 9.32777 |-27.26348 | 11.42572
Equal variances
not assumed 794 | 12228 442 | 79180 | 9.97536 |-20.60839 | 13.77063
K_F Equal variances
assumed 3.302 097 | 2102 1 050 | -30.9833 | 14.73742 |-63.42017 | 1.45350
Equal variances
not assumed -2.240 7.855 056 | -30.9833 | 13.83486 |-62.98967 | 1.02300
TV_B Equal variances
1.081 310 -254 22 802 | -80.0629 | 31505053 | -733.438 |573.31186
assumed
Equal variances
ot assumed 245 | 16754 809 | -80.0629 | 326.20316 | -769.064 |608.93775
™F Equal variances 346 568 | -1.600 1 138 | -623.1667 | 389.51300 | -1480.48 |234.14567
assumed
Equal variances
not assumed 1651 | 10513 128 | -623.1667 | 377.52365 | -1458.81 |212.47824
PA_B Equal variances
i 1.260 273 307 24 761 46429 | 15.10728 |-26.53705 | 35.82276
Equal variances
ot assumed 313 | 23811 757 46429 | 1481291 |-25.04233 | 35.22804
PAF Equal variances 1.614 228 | 2972 12 012 | -42.3750 | 14.25623 |-73.43665 |-11.31335
assumed
Equal variances
not assumed 3173 | 11786 008 | -42.3750 | 13.35371 |-71.52881 |-13.22119
VO2RELB  Equal variances 1.231 279 -210 22 835 2667 | 1.26895 | -2.89831 | 2.36498
assumed
Equal variances
not assumed 210 | 20352 836 2667 | 126895 | -2.91073 | 2.37739
VO2RELF  Equal variances 6.208 030 -149 1 884 5020 | 336559 | -7.90956 | 6.90565
assumed
Equal variances
not assumed -155 9.905 880 5020 | 323220 | -7.71312 | 6.70022
VO2AB_B Equal variances
i 1.270 272 -888 22 384 -1362 15327 | -45402 | 18169
Equal variances
not assumed 888 | 20372 385 -1362 15327 | -45550 | 18317
VO2AB_F Equal variances
i 3.842 076 -.950 1 363 -.3300 34840 | -1.00771 |  .43595
Equal variances
not assumed 987 | 10023 347 -3300 33512 | -1.07735 | 41559
WGT.B  Equal variances 1.139 297 | -1.263 22 220 | 55000 | 435573 |-14.53324 | 3.53324
assumed
Equal variances
not assumed 1263 |  19.493 222 | 55000 | 4.35573 |-14.60107 | 3.60107
WET_F Equal variances 1.309 277 | -1667 1 124 |  -9.4167 | 564824 |-21.84835 | 3.01502
assumed
Equal variances
ot assumed 1743 9.577 113 | 04167 | 540227 |-21.52605 | 2.69272
CHGSBP  Equal variances 476 510 | 2321 8 049 | -12.2083 | 525000 |-24.33561 | -.08106
assumed
Equal variances
not assumed 2230 5.700 070 | -12.2083 | 547512 |-25.77838 | 1.36172
CHDBP Equal variances
i 007 935 | -1.337 7 223 |  -45050 | 343623 |-12.72040 | 3.53040
Equal variances
not assumed 1331 6.444 228 | 45050 | 345264 |-12.90428 | 3.71428
cHEK Equal variances 401 539 -790 1 446 | -12.6833 | 16.05513 |-48.02043 | 22.65377
assumed
Equal variances
not assumed _827 9.478 429 | -12.6833 | 1533795 |-47.11512 | 21.74845
CHGNA  Equalvariances 568 467 -.961 1 357 | 235052 | 24.54279 |-77.61356 | 30.42309
assumed
Equal variances
not assumed 968 | 10910 354 | 235052 | 24.38407 |-77.31831 | 30.12783
CHGPA  Equalvariances 144 711 | 1624 12 130 | -24.7500 | 1524260 |-57.96077 | 8.46077
assumed
Equal variances
not assumed 1610 | 10573 137 | 247500 | 1537130 |-58.74962 | 9.24962
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Univariate Analysis in African descent TT vs. TC+CC
Covariate: baseline plasma aldosterone levels
Dependent variable: change in plasma aldosterone levels

Between-Subjects Factors

N
1=TT:2 TC+CC 1.00 6

2.00 8

Descriptive Statistics

Dependent Variable: CHGPA

1=TT:2 TC+CC Mean Std. Deviation N

1.00 -16.5000 29.11185 6
2.00 8.2500 27.57198 8
Total -2.3571 29.94766 14

Levene's Test of Equality of Error Variance$

Dependent Variable: CHGPA
F dfl df2 Sig.
1.839 1 12 .200
Tests the null hypothesis that the error variance of
the dependent variable is equal across groups.
a. Design: Intercept+PA_B+CY_CODE

Tests of Between-Subjects Effects

Dependent Variable: CHGPA

Type Il Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Model 6335.6682 2 3167.834 6.546 .013 .543
Intercept 2566.653 1 2566.653 5.303 .042 .325
PA_B 4235.453 1 4235.453 8.752 .013 443
CY_CODE 3755.146 1 3755.146 7.759 .018 414
Error 5323.547 11 483.959
Total 11737.000 14
Corrected Total 11659.214 13

a. R Squared = .543 (Adjusted R Squared = .460)
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2.1=TT:2 TC+CC

Dependent Variable: CHGPA

95% Confidence Interval

1=TT:2 TC+CC Mean Std. Error | Lower Bound | Upper Bound
1.00 -21.9532 9.168 -42.132 -1.774
2.00 12.3402 7.900 -5.048 29.727

a. Covariates appearing in the model are evaluated at the following
values: PA_B =63.5714.

Univariate Analysis in African descentTC+CC

Covariate: basline plasma aldosterone levels

Dependent variable: change in plasma aldosterone levels

Descriptive Statistics

Dependent Variable: CHGPA

Mean

Std. Deviation N

-16.5000

29.11185

Tests of Between-Subjects Effects

Dependent Variable: CHGPA

Type Il Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Model 2992.0852 1 2992.085 9.610 .036 .706
Intercept 660.950 1 660.950 2.123 .219 .347
PA_B 2992.085 1 2992.085 9.610 .036 .706
Error 1245.415 4 311.354
Total 5871.000 6
Corrected Total 4237.500 5

a. R Squared = .706 (Adjusted R Squared = .633)

Grand Mean

Dependent Variable: CHGPA

Mean

95% Confidence Interval

Std. Error

Lower Bound

Upper Bound

-16.5002

7.204

-36.500

3.500

a. Covariates appearing in the model are evaluated
at the following values: PA_B = 53.5000.
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Univariate Analysis in African descent TT

Covariate: change in BMI
Dependent variable: change in 2dour Na* excretion

Descriptive Statistics

Dependent Variable: CHGNA

Mean

Std. Deviation N

14.4286

45.62842 7

Tests of Between-Subjects Effects

Dependent Variable: CHGNA

Type Il Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Model 8298.1542 1 8298.154 9.894 .026 .664
Intercept 7317.986 1 7317.986 8.725 .032 .636
CHGBMI 8298.154 1 8298.154 9.894 .026 .664
Error 4193.560 5 838.712
Total 13949.000 7
Corrected Total 12491.714 6

a. R Squared = .664 (Adjusted R Squared = .597)

Grand Mean

Dependent Variable: CHGNA

Mean

Std. Error

95% Confidence Interval

Lower Bound

Upper Bound

14.4292

10.946

-13.709

42.566

a. Covariates appearing in the model are evaluated
at the following values: CHGBMI = -1.6000.
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Dependent T-test Individuals of African descent TT Genotype Group

Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean
Pair BMI_B 25.9333 6 2.15932 .88154
1 BMI_F 25.5833 6 1.99741 .81544
Pair TFAT_B 35.3167 6 7.34586 2.99893
2 TFAT_F 35.1833 6 9.06651 | 3.70139
Pair LBW_B 43485.00 6 9850.52496 | 4021.460
3 LBW_F 43249.83 6 | 10191.83539 | 4160.799
Pair SBP_B 129.2833 6 9.14799 3.73465
4 SBP_F 128.0000 6 11.77268 4.80618
Pair DBP_B 84.7400 5 5.08360 2.27346
5 DBP_F 81.4200 5 5.22178 | 2.33525
Pair NA_B 119.3333 6 44.69750 | 18.24768
6 NA_F 110.1667 6 50.21719 | 20.50108
Pair K_B 47.5000 6 15.01666 6.13052
7 K_F 52.4167 6 12.65487 | 5.16633
Pair TV_B 1668.8333 6 384.75988 (157.07756
8 TV_F 1621.8333 6 545.02456 (222.50534
Pair PA_B 53.5000 6 35.67492 | 14.56423
9 PA F 37.0000 6 19.35975 7.90359
Pair VO2REL_B 22.1333 6 2.20151 .89876
10 VO2REL_F 25.5833 6 4.25602 1.73751
Pair VO2AB_B 1.6140 6 27134 11077
1 VO2AB_F 1.8498 6 44893 .18328
Pair WGT_B 72.5000 6 7.68583 3.13773
12 WGT_F 71.4833 6 6.78157 2.76856
Paired Samples Test
Paired Differences
95% Confidence
Interval of the
Std. Error Difference
Mean [Std. Deviation| Mean Lower Upper t df Sig. (2-tailed)
Pair1 BMI_B-BMI_F 3500 78166 | .31911 | -4703 [ 1.1703 1.097 5 .323
Pair2 TFAT_B-TFAT_F 11333 276164 | 1.12744 | -2.7648 | 3.0315 118 5 910
Pair3 LBW_B-LBW_F 235.1667 | 1065.39165 }34.94432 |882.8933 |353.2266 541 5 612
Pair4 SBP_B-SBP_F 1.2833 7.55630 | 3.08485 | -6.6465 | 9.2132 416 5 .695
Pair5 DBP_B-DBP_F 3.3200 5.03905 | 2.25353 | -2.9368 | 9.5768 1.473 a4 215
Pair6 NA B-NA_F 9.1667 42.22519 [17.23836 |-35.1460 | 53.4793 532 5 618
Pair7 K B-K_F -4.9167 18.97329 | 7.74581 |-24.8279 | 14.9946 -635 5 553
Pair8 TV B-TV_F 47.0000 | 628.41579 156.54967 612.4819 |706.4819 183 5 862
Pair9 PA B-PA_F 16.5000 29.11185 [11.88486 |-14.0510 | 47.0510 1.388 5 224
Pair 10 VO2REL_B - VO2REL| -3.4500 2.38390 | .97322 | -5.9518 | -.9482 -3.545 5 .016
Pair 11 VO2AB_B-VO2AB_F| -2358 17882 | .07300 | -4235 | -.0482 -3.230 5 .023
Pair12 WGT_B-WGT_F 1.0167 2.19765 | .89719 | -1.2896 | 3.3230 1.133 5 .309
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Regression Among the Individuals of African descent: TTsenotype Graip
Predictor: change in plasma aldosterone levels
Dependent variable: change in SBP

Descriptive Statistics

Mean Std. Deviation N
CHGSBP -1.2833 7.55630 6
CHGPA -16.5000 29.11185 6

Correlations

CHGSBP CHGPA

Pearson Correlation CHGSBP 1.000 -.383
CHGPA -.383 1.000

Sig. (1-tailed) CHGSBP . .227
CHGPA 227 .

N CHGSBP 6 6
CHGPA 6 6

Model Summary

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .3834 147 -.067 7.80467

a. Predictors: (Constant), CHGPA

ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 41.837 1 41.837 .687 4542
Residual 243.652 4 60.913
Total 285.488 5

a. Predictors: (Constant), CHGPA
b. Dependent Variable: CHGSBP

184



Regression Among théndividuals of African descent: TT Genotype Group
Predictor: change in plasma aldosterone levels
Dependent variable: change in DBP

Descriptive Statistics

Mean Std. Deviation N
CHDBP -3.3200 5.03905 5
CHGPA -20.4000 30.74573 5

Correlations

CHDBP | CHGPA
Pearson Correlation CHDBP 1.000 -.678
CHGPA -.678 1.000

Sig. (1-tailed) CHDBP . .104
CHGPA .104 .

N CHDBP 5 5
CHGPA 5 5

Model Summary

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .6782 460 .280 4.27553

a. Predictors: (Constant), CHGPA

ANOVA
Sum of
Model Squares df Mean Square F Sig.
1 Regression 46.727 1 46.727 2.556 .2082
Residual 54.841 3 18.280
Total 101.568 4

a. Predictors: (Constant), CHGPA
b. Dependent Variable: CHDBP

185



Regression Among the Individuals of African descent: TTsenotype Group
Predictor: change in plasma aldoterone levels
Dependent variable: change in 2dour Na* excretion

Descriptive Statistics

Mean Std. Deviation N
CHGNA -9.1667 42.22519 6
CHGPA -16.5000 29.11185 6

Correlations

CHGNA CHGPA

Pearson Correlation CHGNA 1.000 -.501
CHGPA -.501 1.000

Sig. (1-tailed) CHGNA . .156
CHGPA .156 .

N CHGNA 6 6
CHGPA 6 6

Model Summary

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .5014 251 .063 40.86498

a. Predictors: (Constant), CHGPA

ANOVA
Sum of
Model Squares df Mean Square F Sig.
1 Regression 2235.046 1 2235.046 1.338 3122
Residual 6679.788 4 1669.947
Total 8914.833 5

a. Predictors: (Constant), CHGPA
b. Dependent Variable: CHGNA
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Regression Among the Idividuals of African descent: TC+CCGenotype Group
Predictor: change in plasma aldosterone levels
Dependent variable: change in SBP

Mean Std. Deviation N
CHGSBP 10.9250 9.04668 4
CHGPA 2.2500 24.39091 4

Descriptive Statistics

Correlations

CHGSBP CHGPA

Pearson Correlation CHGSBP 1.000 -.353
CHGPA -.353 1.000

Sig. (1-tailed) CHGSBP . .323
CHGPA .323 .

N CHGSBP 4 4
CHGPA 4 4

Model Summary

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .3532 125 -.313 10.36502

a. Predictors: (Constant), CHGPA

ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 30.660 1 30.660 .285 .6472
Residual 214.867 2 107.434
Total 245.527 3

a. Predictors: (Constant), CHGPA
b. Dependent Variable: CHGSBP

187



Regression Among the Idividuals of African descent: TC+CCGenotype Group
Predictor: change in plasma aldosterone levels
Dependent variable: changen DBP

Descriptive Statistics

Mean Std. Deviation N
CHDBP 1.2750 5.23155 4
CHGPA 2.2500 24.39091 4

Correlations

CHDBP CHGPA

Pearson Correlation CHDBP 1.000 -.723
CHGPA -.723 1.000

Sig. (1-tailed) CHDBP } 139
CHGPA .139 .

N CHDBP 4 4
CHGPA 4 4

Model Summary

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 7234 522 .284 4.42814

a. Predictors: (Constant), CHGPA

ANOVA
Sum of
Model Squares df Mean Square F Sig.
1 Regression 42.891 1 42.891 2.187 2778
Residual 39.217 2 19.608
Total 82.107 3

a. Predictors: (Constant), CHGPA
b. Dependent Variable: CHDBP
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Regression Among the Idividuals of African descent: TC+CCGenotype Group
Predictor: change in plasma aldosterone levels
Dependent variable: change in 2dour Na* excretion

Descriptive Statistics

Mean Std. Deviation N
CHGNA 14.4286 45.62842 7
CHGPA 3.8571 26.58589 7

Correlations

CHGNA CHGPA

Pearson Correlation CHGNA 1.000 .588
CHGPA .588 1.000

Sig. (1-tailed) CHGNA . .082
CHGPA .082 .

N CHGNA 7 7
CHGPA 7 7

Model Summary

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .5882 .346 .215 40.42110

a. Predictors: (Constant), CHGPA

ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 4322.388 1 4322.388 2.645 .165%
Residual 8169.326 5 1633.865
Total 12491.714 6

a. Predictors: (Constant), CHGPA
b. Dependent Variable: CHGNA
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