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The aim of the study was to investigate the efficacy of the use of some clinical indices as diagnostic parameters
of hypertension. Twenty (20) healthy, normotensive human subjects and twenty (20) hypertensive patients were
subjected to diastolic (D) and systolic (S) blood pressure, body mass index (BMI), serum creatinine (C), serum
magnesium (Mg”), serum sodium (Na'), serum total cholesterol (Ch), serum triglyceride (T), aspartate
aminotransferase (AST) and fasting blood sugar (FBS) analyses. The experimental design is a single factor
completely randomized design (CRD). Results recorded of the healthy human subjects and hypertensive
patients, expressed as mean = standard error (S.E) (unit) were as follows : (D) 75.6£1.7 and 98.11+0.9 (mmHg),
(S) 120.52 £ 9.14 and 156.87 + 11.23 (mmHg), (BMI) 15.3+£0.7 and 27.0111.7(kg/m2), (C)1.2 + 0.1and 1.8 + 0.2
(mg/dl), (Mg**) 2.4 + 0.1 and 1.11+0.63 (mm/L), (Na")138 + 1.16 and 149+ 0.23, (Ch) 175+1.2 and 225+8.1(mg/dl), (T)
76+1.3 and 125+2.1(mg/dl), (AST) 12.18 + 1.16 and 22.5 + 2.16 (U/l), (FBS) 82.18 £ 9.16 and 98.87+ 14.23 (mg/dlg.
The mean values of D, S, BMI, Na*, Ch, T, AST and FBS were significantly higher (p<0.05) : but those of Mg**
were significantly lower (p<0.01) in hypertensive patients compared with healthy human subjects. Incidence of
hypertension correlated positively and significantly (p<0.05) with significant increase (p<0.05) in S, D, BMI, FBS,
AST, Ch, T, and Na'; and significant decrease (p<0.01) in M92+. The statistical regression and correlation
between serum total cholesterol and systolic blood pressure of hypertensive patients were significant (p<0.05),
r = 0.975. Observed values of systolic blood pressure could be used with high precision to predict serum total
cholesterol levels of hypertensive patients.
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INTRODUCTION

Hypertension is a chronic disease characterized by
elevation of blood pressure. Hypertension is classified by
cause as either essential or secondary. Essential
hypertension indicates that no specific medical cause
could be implicated as causative agent of the
hypertension (Carretero and Oparil, 2000). About 90-95%
medical cases of hypertension is essential hypertension
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(Oparil et al., 2003). Secondary hypertension is a result
of a specific underlying condition with a well-known
mechanism, such as chronic kidney disease, narrowing
of the aorta or kidney arteries, or endocrine disorders
such as excess aldosterone, cortisol, or catecholamines
(Pierdomenico et al., 2009).

Monogenic forms of hypertension caused by Mendelian
forms of high blood pressure are as a result of single
gene mutations about which ten have been identified
(Lifton et al., 2001). These mutations affect blood
pressure by altering renal salt handling, and are
inheritable (Guyton, 1991). Excess activity of the sympathetic
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sympathetic nervous system increases blood pressure
and contributes to hypertension (Somers et al., 1993).
Hypertensive patients manifest greater vasoconstrictor
responses to infused norepinephrine than normotensive
controls (Ziegler et al., 1991).

The renin—-angiotensin—aldosterone system is another
system that maintains the extracellular fluid volume,
peripheral resistance, and if disturbed may lead to
hypertension (Fujino et al., 2004). Obesity is a risk factor
for hypertension because of activation of the renin-
angiotensin system (RAS) in adipose tissue. Renin-
angiotensin  system has been linked with insulin
resistance (Segura and Ruilope, 2007).

Local nitric oxide and endothelin are secreted by the
endothelium, and are the major regulators of vascular
tone and blood pressure. The balance between the
vasodilators and the vasoconstrictors is upset, in patients
with essential hypertension which leads to changes in the
endothelium and sets up a “vicious cycle” that contributes
to the maintenance of high blood pressure (Cai and
Harrison, 2000).

Renovascular hypertension (RVH) is a leading cause of
potentially curable hypertension. Although RVH affects
less than 1% of the unselected hypertensive population,
between 10% and 35% of properly screened patients
referred to specialised centres for problematic
hypertension may prove to have renovascular disease
(Jensen, 1995).

Hypertension can affect eyesight and lead to eye disease
causing damage to the blood vessels in the retina, the
area at the back of the eye where images focus. This eye
disease is known as hypertensive retinopathy (Kozarsky,
2014).

Incident hypertension increases markedly with age, blood
pressure level and body mass index. Diastolic blood
pressure (DBP), serum potassium and creatinine
concentrations have been used in predicting
renovascular hypertension (Anderson et al., 1988). The
kidney is one of the principal target organs of
hypertension, and most renal diseases are associated
with elevated blood pressure (Chasis and Baldwin,1966).
Elevated serum creatinine concentration has frequently
been used as a criterion for renal morbidity in clinical
trials of hypertension (Amery et al., 1985). Shown in table
1 are the blood pressure indicators of stages of
hypertension.

Hypercholesterolemia and hypertension were correlated
significantly (p<0.05) with an increased hazard ratio (HR)
of fatal cardiovascular disease (Yang et al.,, 2007).
Several epidemiological studies have revealed a close
relationship between abnormalities of the lipid
metabolism and arterial hypertension (Ferrara et al.,
2002). Total and non-HDL cholesterol levels and
triglyceride levels increased significantly with increasing
systolic or diastolic blood pressure in a study carried out
with adult 8,081 and 7663 adult men and women.
Respectively. The correlation between blood pressure

and total cholesterol level, decreased with age, in men
but increased with age, in women (Bonaa and Thelle,
1991). Human subjects with high blood pressure often
have the metabolic syndrome characterized by an
aggregation of abnormalities in glucose and lipid
metabolism (Jeppesen et al., 2000).
Hypercholesterolaemia, hypertriglyceridaemia and
increase in low density lipoprotein are the main lipid
abnormalities in the incidence of hypertension in the
study area of Northern Bangladesh (Saha et al., 2006).
Fasting blood glucose was significantly raised (p < 0.05)
in 55% of hypertensive individuals in a study conducted
on patients of the Liaquat University Hospital Hyderabad
(Shaikh et al., 2012).

Among patients with hypertension, increasing body mass

index (BMI) was a significant predictor of isolated
diastolic  hypertension  (IDH), and systodiastolic
hypertension (SDH) (Chirinos et al., 2009). The

correlation of BMI with high blood pressure and abnormal
lipids were statistically significant (p<0.05) in an adult
population in which the relationship between body mass
index (BMI) and blood pressure, cholesterol, high-density
lipoprotein-cholesterol (HDL-C), and hypertension and
dyslipidemia were evaluated (Brown et al., 2000). Mean
blood pressure levels increased with increasing BMI and
the risk of hypertension was significantly higher (p<0.05)
among population groups with overweight and obesity
compared with normal human subjects, in a study
conducted in three populations across Africa and Asia viz
: Ethiopia, Vietnam and Indonesia (Tesfaye et al., 2007).

Electrolyte tests are commonly used as diagnostic
indices to monitor treatment of certain problems,
including high blood pressure (hypertension), heart
failure, liver and kidney disease and diabetes. Significant
negative correlations were found between serum
potassium levels and systolic BP and diastolic BP of
patients suffering from hypertension (Pikilidou et al.,
2007).

Uncomplicated hypertension could be treated with
thiazide diuretic either alone or combined with drugs from
other classes. Other antihypertensive drug classes are
angiotensin-converting enzyme inhibitors, angiotensin-
receptor blockers, beta-blockers, and calcium channel
blockers. Two or more antihypertensive medications will
be required to achieve goal BP (<140/90 mm Hg, or
<130/80 mm Hg) for patients with diabetes and chronic
kidney disease. for patients whose BP is more than 20
mm Hg above the systolic BP goal or more than 10 mm
Hg above the diastolic BP goal, initiation of therapy using
two agents, one of which usually will be a thiazide
diuretic, is considered (Chobanian et al., 2003).

A significantly greater lowering of diastolic blood pressure
(12.4 mm Hg) was achieved in an atenolol administered
group of hypertensive patients compared with a low
sodium/high potassium administered diet group of
hypertensive patients (7.9 mm Hg, p = 0.001) and a
group of hypertensive patients who were made to lose
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Table 1. Blood pressure indicators of stages of hypertension.

Hypertension stages

Systolic (BP mmHg)

Diastolic (BP mmHg)

Pre-hypertension 120-139
Stage 1 hypertension | 140-159
Stage 2 hypertension | 2160

80-89
90-99
2100

(Chobanian et al., 2003).

weight (Langford et al., 1991). Systolic pressure is a
more important independent cardiovascular risk factor
than diastolic pressure in hypertensive subjects over 50
years of age. Supine systolic pressure of hypertensive
patients decreased to a greater extent with lacidipine and
enalapril drugs compared with nitrendipine drug, the
difference between lacidipine and nitrendipine reaching
statistical significance. A decrease in systolic blood
pressure may be produced by vasodilators through a
reduction in peripheral resistance with or without an
active change in arterial compliance. (Chaignon et al.,
1993).

Cytomegalovirus (CMV), an infection affecting between
60 and 99 percent of adults worldwide, can cause high
blood pressure (Moskowitz, 2009). A direct relationship
between the levels of subgingival periodontal bacteria
and both SBP and DBP as well as hypertension
prevalence was observed by Desvarieux (2010). Toll-like
activation of non-parenchymal liver cells by pathogens
results in portal hypertension (Steib et al., 2015).

The aim of the study was to investigate the efficacy of the
use of the clinical indices: diastolic and systolic blood
pressure, body mass index (BMI), serum creatinine (C),
serum magnesium (Mgz+), serum sodium (Na‘), serum
cholesterol (Ch), serum triglyceride(T), aspartate
aminotransferase (AST) and fasting blood sugar (FBS) as
diagnostic parameters of hypertension.

MATERIALS AND METHODS
Experimental Design

The experimental design used in the present study is a
single factor completely randomized design (CRD) whose
linear equationis Y = y + Ti + €ij

Y = individual observation

M = overall mean

Ti = ith type of disease, and is significant of hypertension.
€ij = error which is independently, randomly and normally
distributed with zero mean and constant variance.

SPSS for windows (version 17.0, SPSS, Chicago, IL,
USA) was used to perform the statistical analyses. The
significance levels were p<0.05 and p<0.01.

The research was given Ethical approval from the Depart

Department of Biochemistry, School of Biological Sciences,
Federal University of Technology, Owerri, because it was
carried out in compliance with the Declaration on the Right
of the Patient (WMA, 2000).

Selection of human subjects

Twenty (n = 20) clinically confirmed hypertensive male
patients, of age bracket 50-70 years, who had been irregular
in their oral administration of anti-hypertensive drugs, and
twenty normal (normotensive), healthy human subjects
(n=20) of the same age bracket, voluntarily participated in
this study, at Federal Medical Centre Owerri, Imo State,
Nigeria. The subjects were randomly selected between
September and October 2014. Exclusion criteria included:
respiratory tract infection, protein energy malnutrition,
smoking, alcoholism, persons living with HIV, and malaria
patients.

Determination of blood pressure

An electronic sphygmomanometer (DM 3000, Kawamoto
Corporation, Osaka Japan, digital blood pressure monitor),
was used in measuring systolic and diastolic blood
pressures of the hypertensive patients and normal human
subjects.

Measurement of body mass index (BMI)

Weight and height of human subjects were measured using
the weight watchers ultimate precision electronic scale and
meter rule. The BMI was calculated as

weight kg
height? m::J
Blood was obtained by veni-puncture carried out by a
Phlebotomist nurse. The method described by Thavasu et
al. (1992) was used in obtaining the serum. Whole blood
was collected in a covered test tube, and allowed to clot by
leaving it undisturbed for 15-30 minutes at room
temperature. The clot was removed by centrifuging at 1,000-
2,000 x g for 10 minutes in a refrigerated centrifuge, to
obtain the blood serum.

In Vitro Quantitative Determination of Serum Fasting
Blood Sugar (FBS)

Serum was obtained from patient/individual who had not
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taken any victual (food or drink, except water), for an 8-
hour period. Glucose oxidase catalyses the oxidative
transformation of B D-glucose present in the serum to D
glucono -1 ,5 - lactone with the formation of hydrogen
peroxide. The lactone is slowly hydrolysed to D-gluconic
acid. The hydrogen peroxide produced is broken down to
oxygen and water by a peroxidase enzyme. Oxygen
reacts with ortho-toluidine to produce a coloured
complex, the intensity of which is proportional to the
concentration of the D-glucose in the serum, and
measurable at 540nm.

Serum

In  Vitro Quantitative Determination of

creatinine (C)

Creatinine amidohydrolase was used to measure serum
creatinine in a totally enzymatic procedure. Creatine,
produced by hydrolysis, was acted upon by creatine
kinase, and then by pyruvate kinase and lactate
dehydrogenase, to result in a change in absorbance at
340 nm. The amount of creatinine present was related to
the rate of change in A340 and was determined from a
standard curve (Moss et al., 1975).

Lipid Profile Assays

Serum total cholesterol (Ch), and serum
triacylglycerol/triglyceride (TG) were determined using
commercial kits (Randox Laboratories Ltd., UK), in
conformity with the methods employed by Ibegbulem and
Chikezie (2012); Chikezie and Okpara (2013).

In Vitro Quantitative Analysis of Aspartate Amino
Transferase (AST)

In vitro quantitative determination of serum aspartate
amino transferase (AST) was carried out using the
method employed by Reitman and Frankel (1957). The
test based on the reaction in which |-aspartate and a-
ketoglutarate are converted to I-glutamate and
oxaloacetate by the catalytic activity of AST. The
oxaloacetate forms a complex known as oxaloacetate
hydrazone with 2,4-dinitrophenyl hydrazine. The intensity
of the colour of the hydrazone, measurable with a
colorimeter at 578nm, is directly proportional to the AST
enzyme activity.

Serum

In  Vitro Quantitative Determination of

Electrolytes

Serum electrolytes were determined consistent with
methods described by NKF (2002) and Shenqi et al.
(2013). The serum electrolytes were analyzed using an
auto analyzer (Hitachi 7600 analyzer, Hitachi, Japan).
The inter- and intra-assay coefficients of variation for Na*
and Mgz+ were 0.77% and 1.13%; and 1.15% and 1.92%
respectively.

RESULTS

Results on blood pressure and body mass index (BMI)
shown in Table 2 indicate that mean values of systolic
blood pressure, diastolic blood pressure and body mass
index were significantly higher (p<0.05) in hypertensive
patients compared with healthy human subjects.

Table 3 shows results on the biochemical indices: Fasting
blood sugar, Serum creatinine, and serum aspartate
aminotransferase (AST) of the hypertensive patients, and
healthy human subjects. Mean values of fasting blood
sugar and serum aspartate aminotransferase were
significantly different (p<0.05) in order of consecutive
decrease as listed : hypertensive patients, healthy human
subjects. Mean values of serum creatinine were
numerically higher, but with no recorded significance
difference (p<0.05) in hypertensive patients compared
with healthy human subjects.

Results on the serum electrolytes : serum sodium (Na"),
and serum magnesium (Mg”) of the hypertensive
patients, and healthy human subjects are shown in Table
4, and indicate that mean values of serum sodium were
significantly higher (p<0.05) in hypertensive patients in
comparison with healthy human subjects. Conversely, the
mean values of serum magnesium were significantly
lower (p<0.01) in hypertensive patients compared with
healthy human subjects.

Results on the serum lipids : total cholesterol and
triglyceride, shown in Figure 1, observed of the human
subjects, indicate a difference in mean values of both
diagnostic indices, in the order of consecutive significant
decrease (p<0.05) as follows : hypertensive patients,
healthy human subjects.

DISCUSSION

Systolic and diastolic blood pressure(s) were significantly
higher (p<0.05) in hypertensive patients compared with
healthy human subjects, consistent with the findings in a
study of differences in blood pressure profile between
young and elderly hypertensive patients by Canonico et
al. (1990).

Furthermore, in keeping with the findings in the present
study, statistically significantly higher levels (p<0.05) of
systolic and diastolic blood pressure(s) were observed of
hypertensive patients compared with normotensive
human subjects, by Pooja and Yashoda (2014).
Significant differences (p<0.05) recorded of the
hypertensive patients in comparison with healthy human
subjects, in the present study, is corroborated by the
findings that significant decrease in mean value of BMI
was observed of normotensives compared with those of
hypertensives as postulated by Cristiano et al. (2007).
World Health Organization (WHO) has identified Body
Mass Index as the most useful epidemiological measure
of obesity which is a major risk factor for hypertension.
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Table 2. Results on blood pressure and body mass index (BMI) of the hypertensive patients, and healthy human subjects.

Systolic blood Diastolic blood Body mass index
pressure (mmHQ) pressure (mmHg) (BMI) Kg/m2

Healthy human subjects 120.52 +9.14 2 75.6+1.7% 15.3+0.7%

Hypertensive patients 156.87 + 11.23° 98.11+0.9" 27.01+1.7°

Results are expressed as mean + standard error (S.E) (unit) (n = 20).
Values that are labeled, in the same column, with the same superscripts, are not significantly different (p<0.05).

Table 3. Results on the biochemical indices: Fasting blood sugar, Serum creatinine, and serum aspartate
aminotransferase (AST) of the hypertensive patients, and healthy human subjects.

Fasting blood Serum Serum aspartate aminotransferase
sugar (mg/dl) creatinine un
(mg/dl)
Healthy human subjects 82.18+9.16° 1.2 +0.1° 12.18+1.16°
Hypertensive patients 08.87+ 14.23° 1.8+0.2° 225+2.16°

Results are expressed as mean * standard error (S.E) (unit) (n = 20).
Values that are labeled, in the same column, with the same superscripts, are not significantly different (p<0.05).

Table 4. Results on the serum electrolytes: serum sodium (Na‘), and Serum magnesium (Mg*") of the

hypertensive patients, and healthy human subjects.

~Serum sodium (Na')

*Serum magnesium

(mm/L) (Mg®")(mm/L)
Healthy human subjects 138 + 1.16 ° 2.4+0.1°
Hypertensive patients 149+ 0.23° 1.11+0.63"

Results are expressed as mean + standard error (S.E) (unit) (n = 20).
Values that are labeled, in the same column, with the same superscripts, are not significantly different

(p<0.05)"; (p<0.01)*.

BMI is a significant predictor of blood pressure (Patil et
al., 2014).

Credence is given to the findings on significant difference
in mean values of fasting blood glucose level and AST
enzyme activity of human subjects, in the present study
by the research submissions which show that mean
fasting blood glucose level and AST activity were
significantly higher (p<0.05) in hypertensive/portal
hypertensive patients, respectively, compared with
normal healthy controls, made by Pooja and Yashoda
(2014) and Gupta et al. (2012).

No significant differences were observed of AST values
of normotensive, pre-hypertensive and hypertensive
patients in Subharti Medical College, India (Gupta et al.,
2012). This was because the hypertensive patients were
on regular anti-hypertensive drugs: atenolol, amlodipine,
and enalapril.

Elevated serum creatinine has been associated with
increased mortality in hypertensive persons
(Wannamethee et al., 1997). However as blood pressure

increases, serum creatinine levels decrease and tend to
baseline values in hypertensive patients (Lesho et al.,
2003). This could explain the observed non-significant
(p<0.05) but numerical difference between the serum
creatinine levels of the hypertensive patients and the
healthy human subjects in the present study.

Mean values of serum sodium were significantly higher
(p<0.05) in hypertensive patients in comparison with
healthy human subjects, a finding consistent with the
postulate that a small increase in plasma sodium may be
part of the mechanisms whereby dietary salt increases
the blood pressure in hypertension as posited by De
Wardener et al. (2004). Moreover, evidence is rife in
patients with essential hypertension and the
spontaneously hypertensive rat (SHR) that plasma
sodium may be raised by 1 to 3 mmol/L.

Mean values of serum magnesium were significantly
lower (p<0.01) in hypertensive patients compared with
healthy human subjects, and is a finding similar to the
scientific fact that occurrence of low serum magnesium
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Figure 1. Graphical results on the biochemical indices :

serum total cholesterol and serum

triglyceride of the Hypertensive patients, and Healthy human subjects.

was observed in hypertensive patients as reported by
Shaikh et al. (2012).

Magnesium deficiency or changes in its metabolism are
related to the pathophysiology of hypertension,
atherosclerosis, insulin resistance, and diabetes (Cunha
et al., 2012). Magnesium intake of 500 mgd to 1000 mgd
may reduce blood pressure (BP) as much as 5.62.8 mm
Hg (Houston, 2011).

Mean values of serum total cholesterol and serum
triglyceride of hypertensive patients, observed in this
study were significantly higher (p<0.05) than those of the
healthy human subjects, in conformity with the observed
significant difference (p<0.01) between hypertensive and
normotensive human subjects in a study area of Northern
Bangladesh made by Saha et al. (2006).

Elevated serum total cholesterol levels are common in
patients with high blood pressure (BP) and could
aggravate the hypertensive disease (Borghi et al., 2004).
The differences in mean of serum total cholesterol, and
triglyceride between hypertensive patients and healthy
human subjects were statistically significant and in case
of serum triglyceride it was statistically highly significant
(Sarkar et al., 2007).

Multiple regression studies revealed that body mass
index (BMI) regressed significantly (p<0.05) with serum
total cholesterol concentration, serum triglyceride
concentration, systolic and diastolic blood pressure(s) of
hypertensive patients. The correlation statistical analysis
between serum total cholesterol and systolic blood

pressure of hypertensive patients was significant (p<0.05)
with a Pearson’s product moment correlation coefficient
of 0.975. The concentration of serum total cholesterol
could be predicted from the regression curve [Y
(predicted value of serum total cholesterol) = Y (mg/dl) =
33.6 + 1.22x; (mmHg)], xi is observed value of systolic

blood pressure (mmHg) (figure 2).

CONCLUSION

Incidence of hypertension correlated positively and
significantly (p<0.05) with significant increase (p<0.05) in
systolic blood pressure, diastolic blood pressure, body
mass index, fasting blood sugar, serum aspartate
aminotransferase, serum total cholesterol, serum
triglyceride, and serum sodium; and significant decrease
(p<0.01) in serum magnesium. There was a significant,
positive association between serum total cholesterol and
systolic blood pressure of hypertensive patients.
Observed values of systolic blood pressure could be
used with high precision to predict serum total cholesterol
levels of hypertensive patients.

ACKNOWLEDGEMENT

The authors acknowledge the technical contributions of
the Federal Medical Centre Owerri, Nigeria, the Department



243 Int. J. Med. Med. Sci.

—e— Hypertensive
patients

—m— Healthy
normotensives

= 250 -
)

£

I 200
Q

14

= 150
w

w

-

=] 100
I

o

= 50
[

o _
= 0 4 : : : .
= 0 50 100 150 200
['1]

2,

2=

xi: SYSTOLIC BLOOD PRESSURE (mmHg)

(Hypertensive patients): Y (mg/dl) = 33.6 + 1.22xi (mmHg).

(Healthy normotensives): Y (mg/dl) = 20 + 1.29xi (mmHg).

Figure 2. Regression curve of serum total cholesterol (mg/dl) and Systolic blood pressure

(mmHg).

of Biochemistry, Federal University of Technology Owerri,
and all the human subjects who participated in this
research.

REFERENCES

Amery A, Birkenhager W, Brixko P, Bulpitt C, Clement D,
Deruyttere M, De Schaepdryver A, Dollery C, Fagard R,
Forette F, Forte J, Hamdy R, Henry JF, Joossens JV,
Leonetti G, Lund-Johansen P, O'Malley K, Petrie J,
Strasser T, Tuomilehto J, Williams B (1985). Mortality and
morbidity results from the European Working Party on
High Blood Pressure in the Elderly trial. Lancet. 1:1349-
135416.

Anderson GH, Blakeman N, Streeten DH (1988). Prediction
of renovascular hypertension. Comparison of clinical
diagnostic indices. Am J Hypertens. 1(3 Pt 1):301-4.

Bonaa KH, Thelle DS (1991). Association between blood
pressure and serum lipids in a population. Circulation. 83:
1305-1314.

Borghi C, Veronesi M, Bacchelli S, Esposti DD, Cosentino E,
Ambrosioni E (2004). Serum cholesterol levels, blood
pressure response to stress and incidence of stable
hypertension in young subjects with high normal blood
pressure. J Hypertens. 22(2): 265-72.

Brown CD, Higgins M, Donato KA, Rohde FC, Garrison R,
Obarzanek E, Ernst ND, Horan M (2000). Body mass
index and the prevalence of hypertension and
dyslipidemia. Obes Res. 8(9):605-19.

De Wardener HE, Feng JH, Macgregor GA (2004). Plasma
sodium and hypertension. Kidney International. 66: 2454—
2466.

Desvarieux M, Demmer RT, Jacobs DR Jr, Rundek T,
Boden-Albala B, Sacco RL, Papapanou PN (2010).
Periodontal bacteria and hypertension: the oral infections

Cai H, Harrison DG (2000). "Endothelial dysfunction in
cardiovascular diseases: the role of oxidant stress".
Circulation Research 87 (10): 840—4.

Canonico V, De Caprio L, Vigorito C, Forgione L, Tedeschi
C, Guarini P, Rengo F (1990). Differences in blood
pressure profile between young and elderly hypertensive
patients. J Hum Hypertens. 4(4):405-9.

Carretero OA, Oparil S (2000). "Essential hypertension. Part
I: definition and etiology". Circulation 101 (3): 329-35.

Chaignon MM, Mourad JJ, Guédon J. (1993). Comparative
effects of antihypertensive drugs on systolic blood
pressure. J Hypertens Suppl. 11(1):S27-31.

Chasis H, Baldwin DS (1966). The kidney in essential
hypertension. Victim or culprit. Circulation. 34: 921-9246.
Chirinos JA, Franklin SS, Townsend RR, Raij L (2009). Body
mass index and hypertension hemodynamic subtypes in

the adult US population. Arch Intern Med. 169(6):580-6.

Chobanian AV, Bakris GL, Black HR, Cushman WC, Green
LA 1zzo Jr JL, Jones DW Materson BJ, Oparil S, Wright Jr
JT, Roccella EJ, The National High Blood Pressure
Education Program Coordinating Committee (2003).
Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure. Hypertension. 42: 1206-1252.

Cristiano RGB, Michelle PR, Silvia AYH, Décio MJ, Silvia
GL, José AMM (2007). Impact of Body Mass Index on
Blood Pressure Levels in Patients with Polycystic Ovary
Syndrome. Arqg Bras Endocrinol Metab. 51 (7): 1104-1109.

Cunha AR, Umbelino B, Correia ML, Neves MF (2012).
Magnesium and Vascular Changes in Hypertension. Int. J.
Hypertens. 2012 (2012), Article ID 754250, 7 pages.
and vascular disease epidemiology study (INVEST). J
Hypertens. 28(7):1413-21.

Ferrara LA, Guida L, lannuzzi R, Celentano A, Lionello F
(2002). Serum cholesterol affects blood pressure
regulation. 16(5): 337-343.

Fujino T, Nakagawa N, Yuhki K, Hara A, Yamada T, Takayama


http://www.ncbi.nlm.nih.gov/pubmed/?term=Blakeman%20N%5BAuthor%5D&cauthor=true&cauthor_uid=3390324
http://www.ncbi.nlm.nih.gov/pubmed/?term=Streeten%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=3390324
http://www.ncbi.nlm.nih.gov/pubmed/3390324
http://www.ncbi.nlm.nih.gov/pubmed/?term=Borghi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15076183
http://www.ncbi.nlm.nih.gov/pubmed/?term=Veronesi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15076183
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bacchelli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15076183
http://www.ncbi.nlm.nih.gov/pubmed/?term=Esposti%20DD%5BAuthor%5D&cauthor=true&cauthor_uid=15076183
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cosentino%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15076183
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ambrosioni%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15076183
http://www.ncbi.nlm.nih.gov/pubmed/15076183
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=11225709
http://www.ncbi.nlm.nih.gov/pubmed/?term=Higgins%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11225709
http://www.ncbi.nlm.nih.gov/pubmed/?term=Donato%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=11225709
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rohde%20FC%5BAuthor%5D&cauthor=true&cauthor_uid=11225709
http://www.ncbi.nlm.nih.gov/pubmed/?term=Garrison%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11225709
http://www.ncbi.nlm.nih.gov/pubmed/?term=Obarzanek%20E%5BAuthor%5D&cauthor=true&cauthor_uid=11225709
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ernst%20ND%5BAuthor%5D&cauthor=true&cauthor_uid=11225709
http://www.ncbi.nlm.nih.gov/pubmed/?term=Horan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11225709
http://www.ncbi.nlm.nih.gov/pubmed/11225709
http://circres.ahajournals.org/cgi/pmidlookup?view=long&pmid=11073878
http://circres.ahajournals.org/cgi/pmidlookup?view=long&pmid=11073878
http://circres.ahajournals.org/cgi/pmidlookup?view=long&pmid=11073878
http://en.wikipedia.org/wiki/Circulation_Research
http://www.ncbi.nlm.nih.gov/pubmed/?term=Canonico%20V%5BAuthor%5D&cauthor=true&cauthor_uid=2258885
http://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Caprio%20L%5BAuthor%5D&cauthor=true&cauthor_uid=2258885
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vigorito%20C%5BAuthor%5D&cauthor=true&cauthor_uid=2258885
http://www.ncbi.nlm.nih.gov/pubmed/?term=Forgione%20L%5BAuthor%5D&cauthor=true&cauthor_uid=2258885
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tedeschi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=2258885
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tedeschi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=2258885
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tedeschi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=2258885
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guarini%20P%5BAuthor%5D&cauthor=true&cauthor_uid=2258885
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rengo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=2258885
http://www.ncbi.nlm.nih.gov/pubmed/2258885
http://circ.ahajournals.org/cgi/pmidlookup?view=long&pmid=10645931
http://circ.ahajournals.org/cgi/pmidlookup?view=long&pmid=10645931
http://circ.ahajournals.org/cgi/pmidlookup?view=long&pmid=10645931
http://en.wikipedia.org/wiki/Circulation_%28journal%29
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chaignon%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=8483018
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mourad%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=8483018
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gu%C3%A9don%20J%5BAuthor%5D&cauthor=true&cauthor_uid=8483018
http://www.ncbi.nlm.nih.gov/pubmed/8483018
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chirinos%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=19307521
http://www.ncbi.nlm.nih.gov/pubmed/?term=Franklin%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=19307521
http://www.ncbi.nlm.nih.gov/pubmed/?term=Townsend%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=19307521
http://www.ncbi.nlm.nih.gov/pubmed/?term=Raij%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19307521
http://www.ncbi.nlm.nih.gov/pubmed/19307521
http://hyper.ahajournals.org/search?author1=Aram+V.+Chobanian&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=George+L.+Bakris&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=Henry+R.+Black&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=William+C.+Cushman&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=Lee+A.+Green&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=Joseph+L.+Izzo+Jr&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=Daniel+W.+Jones&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=Barry+J.+Materson&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=Suzanne+Oparil&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=Jackson+T.+Wright+Jr&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=Edward+J.+Roccella&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed/?term=Desvarieux%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20453665
http://www.ncbi.nlm.nih.gov/pubmed/?term=Demmer%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=20453665
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jacobs%20DR%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=20453665
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rundek%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20453665
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boden-Albala%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20453665
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sacco%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=20453665
http://www.ncbi.nlm.nih.gov/pubmed/?term=Papapanou%20PN%5BAuthor%5D&cauthor=true&cauthor_uid=20453665
http://www.ncbi.nlm.nih.gov/pubmed/20453665
http://www.ncbi.nlm.nih.gov/pubmed/20453665
http://www.ncbi.nlm.nih.gov/pubmed/20453665

Obimba et al. 244

K, Kuriyama S, Hosoki Y, Takahata O, Taniguchi T,
Fukuzawa J, Hasebe N, Kikuchi K, Narumiya S, Ushikubi
F (2004). "Decreased susceptibility to renovascular
hypertension in mice lacking the prostaglandin 12 receptor
IP". J. Clin. Invest. 114 (6): 805-12.

Gupta A, Panthari M, Ahmad N, Nagtilak S, Nandwani S
(2012). Levels of Alanine Aminotransferase (ALT),
Aspartate Amino transferase (AST) and Gamma Glutamy!
Transferase (GGT) in Hypertension. Biomed Res-India. 24
(1): 59-61

Guyton AC (1991). "Blood pressure control--special role of
the kidneys and body fluids". Science 252 (5014): 1813-6.

Houston M (2011). The Role of Magnesium in Hypertension
and Cardiovascular Disease. J Clin Hypertens. 13:843-
847.

Jensen G (1995).Renovascular hypertension. New
diagnostic and therapeutic procedures. Scand J Urol
Nephrol Suppl.170:1-78.

Jeppesen J, Hans OH, Suadicani P, Gyntelberg F (2000).
High Triglycerides and Low HDL Cholesterol and Blood
Pressure and Risk of Ischemic Heart Disease.
Hypertension. 36: 226-232

Kozarsky A (2014). High Blood Pressure and Eye Disease.
http://mww.webmd.com/hypertension-high-blood-
pressure/guide/eye-disease-high-blood (09-06-15).

Langford HG, Davis BR, Blaufox D, Oberman A,
Wassertheil-Smoller S, Hawkins M, Zimbaldi N (1991).
Effect of drug and diet treatment of mild hypertension on
diastolic blood pressure. The TAIM Research Group.
Hypertension.17(2):210-7.

Lesho EP, Udvari-Nagy SV, Saullo L (2003). Treating
hypertension in patients with elevated serum creatinine.
Common errors in Internal Medicine. Federal Practitioner.
pp :11, 15, 31.

Lifton RP, Gharavi AG, Geller DS (2001). "Molecular
mechanisms of human hypertension”. Cell 104 (4): 545
56.

Moskowitz C (2009).Virus Linked to High Blood Pressure.
Live Science. http://www.livescience.com/3604-virus-
linked-high-blood-pressure.html (31-7-15).

Moss GA, Bondar RJ, Buzzelli DM (1975). Kinetic enzymatic
method for determining serum creatinine. Clin Chem.
21(10):1422-6.

Oparil S, Zaman MA, Calhoun DA (2003). "Pathogenesis of
hypertension”. Ann. Intern. Med. 139 (9): 761-76.

Patil VV, Kharde VV, Pradhan GC (2014 ). Assessment of

body mass index in hypertensive patients among rural
population. Medica Innovatica. 3(2) : 12-14

Pierdomenico SD, Di Nicola M, Esposito AL, Di Mascio R,
Ballone E, Lapenna D, Cuccurullo F. (2009). Prognostic
value of different indices of blood pressure variability in
hypertensive patients. Am J Hypertens. 22(8):842-7

Pikilidou MI, Lasaridis AN, Sarafidis PA, Tziolas IM,
Zebekakis PE, Dombros NV, Giannoulis E (2007). Blood

pressure and serum potassium levels in hypertensive
patients receiving or not receiving antihypertensive
treatment. Clin Exp Hypertens. 29(8):563-73.

Pooja B, Yashoda M (2014). Fasting Blood Glucose Level in
Patients Suffering From Hypertension. Asian J Biomed
Pharm Sci. 4(29): 19-22.

Reitman S, Frankel S (1957). A colorimetric method for the
determination of serum glutamic oxaloacetate and
glutamic pyruvic transaminases. Am. J. Clin. Pathol. 28:
56-62.

Saha MS, Sana NK, Shaha RK (2006). Serum Lipid Profile
of Hypertensive Patients in the Northern region of
Bangladesh. J. bio-sci. 14: 93-98.

Sarkar D, Latif SA, Uddin MM, Aich J, Sutradhar SR,
Ferdousi S, Ganguly KC, Wahed F (2007). Studies on
serum lipid profile in hypertensive patient. Mymensingh
Med J. 16(1):70-6.

Segura J, Ruilope LM (2007). "Obesity, essential
hypertension and renin-angiotensin system". Public Health
Nutrition 10 (10A): 1151-5

Shaikh MK, Samo JA, Mustafa MG, Fazlani K, Devrajani
BR, Ali Shah S, Shaikh S (2012). Fasting Blood Glucose
and Serum Magnesium Levels in Patients with
Hypertension. World Appl. Sci. 17 (10): 1261-1264.

Somers VK, Anderson EA, Mark AL (1993). "Sympathetic
neural mechanisms in human hypertension". Current
Opinion in Nephrology and Hypertension 2 (1): 96-105.

Steib CJ, Schewe J, Gerbes AL (2015). Infection as a
Trigger for Portal Hypertension. Dig Dis. 33(4):570-6.

Tesfaye F, Nawi NG, Minh HV, Byass P, Berhane Y, Bonita
R, Wall S (2007). Association between body mass index
and blood pressure across three populations in Africa and
Asia. J Hum. Hypertens . 21: 28-37.

Thavasu PW, Longhurst S, Joel SP, Slevin ML, Balkwill FR
(1992). Measuring cytokine levels in blood. Importance of
anticoagulants, processing, and storage conditions. J.
Immunol. Methods 153:115-124.

Wannamethee SG, Shaper AG, Perry 13 (1997). Serum
Creatinine Concentration and Risk of Cardiovascular
Disease A Possible Marker for Increased Risk of Stroke.
Stroke. 28: 557-563.

WMA. (2000). World Medical Association declaration of
Helsinki ethical principles for medical research involving
human subjects. 52nd WMA General Assembly,
Edinburgh, Scotland.

Yang Y, Li JX, Chen JC, Cao J, Lu XF, Chen SF, Wu XG,
Duan XF, Mo XB, Gu DF (2011). Effect of elevated total
cholesterol level and hypertension on the risk of fatal
cardiovascular disease: a cohort study of Chinese
steelworkers. Chin Med J (Engl). 124(22):3702-6.

Ziegler MG, Mills P, Dimsdale JE (1991). "Hypertensives'
pressor response to norepinephrine. Analysis by infusion
rate and plasma levels". Am. J. Hypertens. 4 (7 Pt 1):
586-91.


http://www.jci.org/cgi/content/full/114/6/805?ijkey=e3335f0a9a7b40386d49e7172910ea6345c9342a
http://www.jci.org/cgi/content/full/114/6/805?ijkey=e3335f0a9a7b40386d49e7172910ea6345c9342a
http://www.jci.org/cgi/content/full/114/6/805?ijkey=e3335f0a9a7b40386d49e7172910ea6345c9342a
http://www.jci.org/cgi/content/full/114/6/805?ijkey=e3335f0a9a7b40386d49e7172910ea6345c9342a
http://www.sciencemag.org/cgi/pmidlookup?view=long&pmid=2063193
http://www.sciencemag.org/cgi/pmidlookup?view=long&pmid=2063193
http://en.wikipedia.org/wiki/Science_%28journal%29
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jensen%20G%5BAuthor%5D&cauthor=true&cauthor_uid=7667614
http://www.ncbi.nlm.nih.gov/pubmed/7667614
http://www.ncbi.nlm.nih.gov/pubmed/7667614
http://www.ncbi.nlm.nih.gov/pubmed/7667614
http://hyper.ahajournals.org/search?author1=J%C3%B8rgen+Jeppesen&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=Poul+Suadicani&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=Finn+Gyntelberg&sortspec=date&submit=Submit
http://www.webmd.com/hypertension-high-blood-pressure/guide/eye-disease-high-blood
http://www.webmd.com/hypertension-high-blood-pressure/guide/eye-disease-high-blood
http://www.ncbi.nlm.nih.gov/pubmed/?term=Langford%20HG%5BAuthor%5D&cauthor=true&cauthor_uid=1671380
http://www.ncbi.nlm.nih.gov/pubmed/?term=Davis%20BR%5BAuthor%5D&cauthor=true&cauthor_uid=1671380
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blaufox%20D%5BAuthor%5D&cauthor=true&cauthor_uid=1671380
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oberman%20A%5BAuthor%5D&cauthor=true&cauthor_uid=1671380
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wassertheil-Smoller%20S%5BAuthor%5D&cauthor=true&cauthor_uid=1671380
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hawkins%20M%5BAuthor%5D&cauthor=true&cauthor_uid=1671380
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zimbaldi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=1671380
http://www.ncbi.nlm.nih.gov/pubmed/1671380
http://linkinghub.elsevier.com/retrieve/pii/S0092-8674%2801%2900241-0
http://linkinghub.elsevier.com/retrieve/pii/S0092-8674%2801%2900241-0
http://linkinghub.elsevier.com/retrieve/pii/S0092-8674%2801%2900241-0
http://en.wikipedia.org/wiki/Cell_%28journal%29
http://www.livescience.com/3604-virus-linked-high-blood-pressure.html
http://www.livescience.com/3604-virus-linked-high-blood-pressure.html
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moss%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=1157307
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bondar%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=1157307
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buzzelli%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=1157307
http://www.ncbi.nlm.nih.gov/pubmed/1157307
http://en.wikipedia.org/wiki/Ann._Intern._Med.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pierdomenico%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=19498342
http://www.ncbi.nlm.nih.gov/pubmed/?term=Di%20Nicola%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19498342
http://www.ncbi.nlm.nih.gov/pubmed/?term=Esposito%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=19498342
http://www.ncbi.nlm.nih.gov/pubmed/?term=Di%20Mascio%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19498342
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ballone%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19498342
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lapenna%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19498342
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cuccurullo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19498342
http://www.ncbi.nlm.nih.gov/pubmed/19498342
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pikilidou%20MI%5BAuthor%5D&cauthor=true&cauthor_uid=18058481
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lasaridis%20AN%5BAuthor%5D&cauthor=true&cauthor_uid=18058481
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sarafidis%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=18058481
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tziolas%20IM%5BAuthor%5D&cauthor=true&cauthor_uid=18058481
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zebekakis%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=18058481
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dombros%20NV%5BAuthor%5D&cauthor=true&cauthor_uid=18058481
http://www.ncbi.nlm.nih.gov/pubmed/?term=Giannoulis%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18058481
http://www.ncbi.nlm.nih.gov/pubmed/18058481
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sarkar%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17344784
http://www.ncbi.nlm.nih.gov/pubmed/?term=Latif%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=17344784
http://www.ncbi.nlm.nih.gov/pubmed/?term=Uddin%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=17344784
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aich%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17344784
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sutradhar%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=17344784
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ferdousi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17344784
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ganguly%20KC%5BAuthor%5D&cauthor=true&cauthor_uid=17344784
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wahed%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17344784
http://www.ncbi.nlm.nih.gov/pubmed/17344784
http://www.ncbi.nlm.nih.gov/pubmed/17344784
http://www.ncbi.nlm.nih.gov/pubmed/17344784
http://journals.cambridge.org/abstract_S136898000700064X
http://journals.cambridge.org/abstract_S136898000700064X
http://journals.cambridge.org/abstract_S136898000700064X
http://en.wikipedia.org/wiki/Public_Health_Nutrition
http://en.wikipedia.org/wiki/Public_Health_Nutrition
http://en.wikipedia.org/wiki/Public_Health_Nutrition
http://en.wikipedia.org/w/index.php?title=Current_Opinion_in_Nephrology_and_Hypertension&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Current_Opinion_in_Nephrology_and_Hypertension&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Current_Opinion_in_Nephrology_and_Hypertension&action=edit&redlink=1
http://www.ncbi.nlm.nih.gov/pubmed/?term=Steib%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=26159275
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schewe%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26159275
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gerbes%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=26159275
http://www.ncbi.nlm.nih.gov/pubmed/26159275
http://stroke.ahajournals.org/search?author1=S.+Goya+Wannamethee&sortspec=date&submit=Submit
http://stroke.ahajournals.org/search?author1=A.+Gerald+Shaper&sortspec=date&submit=Submit
http://stroke.ahajournals.org/search?author1=Ivan+J.+Perry&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22340227
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20JX%5BAuthor%5D&cauthor=true&cauthor_uid=22340227
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=22340227
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cao%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22340227
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20XF%5BAuthor%5D&cauthor=true&cauthor_uid=22340227
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20SF%5BAuthor%5D&cauthor=true&cauthor_uid=22340227
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20XG%5BAuthor%5D&cauthor=true&cauthor_uid=22340227
http://www.ncbi.nlm.nih.gov/pubmed/?term=Duan%20XF%5BAuthor%5D&cauthor=true&cauthor_uid=22340227
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mo%20XB%5BAuthor%5D&cauthor=true&cauthor_uid=22340227
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gu%20DF%5BAuthor%5D&cauthor=true&cauthor_uid=22340227
http://www.ncbi.nlm.nih.gov/pubmed/22340227
http://en.wikipedia.org/wiki/American_Journal_of_Hypertension




