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It has been known for some time that certain co-
morbidities have the ability to exaggerate the severity 
of primary hypertension and display synergistic effects 

on target organ damage. Several interrelating phenotypes 
with primary hypertension have been described, of which 
the most common are the components of the metabolic 
syndrome ie, insulin resistance with concomitant 
hyperinsulinemia, central obesity and dyslipidemia (1). 
The absence of cut-off values for the quantitative traits 
comprising the syndrome has obscured the advent of a 
clear-cut definition of the metabolic syndrome. Further 
complexity in relation to the definition of the metabolic 
syndrome comes from the fact that its components are 
reciprocally interrelated with incomplete knowledge of 
their individual contribution to the pathophysiology of 
the syndrome (2). Many study groups such as the World 
Health Organization (WHO), NCEP 2002 (National 
Cholesterol Education Program) and European group for 
the study of Insulin Resistance have suggested definitions 
of the metabolic syndrome. These definitions are fairly 
well correlated giving the prevalence of the metabolic 
syndrome in around 25% in the general population 
(3). It has been suggested that insulin resistance and 
compensatory hyperinsulinemia underlie the clustering of 
metabolic disturbances and that the syndrome itself is an 
important risk factor for cardiovascular disease (4). 
In the clinical setting, obesity, hypertension and 
dyslipidemia are more commonly seen with type II 
diabetes. Commonly, derangements in fibrinolysis, 
coagulation and inflammation add to the cardiovascular 
risk of the metabolic syndrome (5). There is a large 
body of experimental evidence that insulin resistance 
and compensatory hyperinsulinemia are increased in 
patients with primary hypertension, and similar changes 
can be seen in first degree relatives of patients with 
primary hypertension (6). However, these studies have 
not been able to establish the causality of the observed 
link. It is likely that the elevated insulin levels cause the 
rise in blood pressure, as prospective studies have shown 
that a high insulin level, even within normal ranges, is a 
strong independent risk factor for developing subsequent 
primary hypertension (7). About 50% of hypertensive 
subjects are insulin resistant and it should not be obscured 
that even though insulin resistance and hyperinsulinemia 

do not contribute to the aetiology of primary hypertension 
in some individuals, they do in others, most likely due 
to genetic differences in biomolecular pathways linking 
insulin to blood pressure (8). One such pathway, involving 
the serum glucocorticoid regulated kinase type 1 (SGK-
1) gene, has recently been identified, thereby providing 
a link between hyperinsulinemia and over-activity of the 
epithelial sodium channel (ENaC) in the collecting ducts 
of the kidney (9). This pathway will be explained in more 
detail below. In a study of Mexican/Americans and non-
Hispanic whites, 13.8% of obese subjects (body mass index 
greater than 30 kg/m2) were hypertensive, compared to 
6.3% among nonobese subjects. The same study showed 
that hyperinsulinemia as a marker of insulin resistance 
increases the prevalence of primary hypertension 
from 6.9% in normoinsulinemic subjects to 13.4% in 
hyperinsulinemic subjects. In general, around 50% of 
type 2 diabetics display primary hypertension (9), which 
is considerably higher than in nondiabetic subjects, thus 
clearly showing that primary hypertension clusters among 
the components of the metabolic syndrome. Furthermore, 
it has been shown that subjects fulfilling the criteria for 
the metabolic syndrome have a greatly increased risk of 
cardiovascular mortality (10).
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 Implication for health policy/practice/research/med-
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It has been known for some time that certain co-
morbidities have the ability to exaggerate the severity of 
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the most common are the components of the metabolic 
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clear-cut definition of the metabolic syndrome.

 Keywords: Hypertension, Cardiovascular disease, 
Dietary effect

1Public Health Development Services Ltd, London, UK. 2Department of Nephrology, Pakistan Institute of Medical Sciences, 
Pakistan. 3St. Medical Sciences, Harris Academy, London, UK. 4Department of Cardiology, Apollo Hospital, New Delhi, India.
*Corresponding author: Manzoor Ahmed Lala, Email:manzoor@doctors.org.uk

Received: 9 February 2015, Accepted: 2 March 2015, ePublished: 7 March 2015

http://www.nikanrescorp.com/index.php/jre/index


Lala et al

Journal of Renal Endocrinology, Volume 1, Issue 1, 20152

Conflicts of interest
The authors declared no competing interests.

Ethical considerations 
Ethical issues (including plagiarism, data fabrication, double 
publication) have been completely observed by the authors.

Funding/Support 
None

References
1.	 Reaven GM, Lithell H, Landsberg L. Hypertension and 

associated metabolic abnormalities--the role of insulin 
resistance and the sympathoadrenal system. N Engl J Med. 
1996;334:374-81.

2.	 Eilat-Adar S, Xu J, Goldbout U, Zephier E, Howard, 
Resnick HE. Sex may modify the effects of macronutrient 
intake on metabolic syndrome and insulin resistance in 
American Indians: the strong heart study. J Am Diet Assoc 
2008;108(5):794-802.

3.	 Ford ES, Giles WH. A comparison of the prevalence of the 
metabolic syndrome using two proposed definitions. Diabetes 
Care. 2003;26:575-81. 

4.	 Reaven GM. Banting lecture 1988. Role of insulin resistance 

in human disease. Diabetes. 1988;37:1595-607. 
5.	 Han TS, Sattar N, Williams K, Gonzalez-Villalpando C, Lean 

ME, Haffner SM. Prospective study of C-reactive protein 
in relation to the development of diabetes and metabolic 
syndrome in the Mexico City diabetes study. Diabetes Care. 
2002;25:2016-21. 

6.	 Ferrannini E, Natali A, Capaldo B, Lehtovirta M, Jacob S, Yki-
Jarvinen H. Insulin resistance, hyperinsulinemia, and blood 
pressure: role of age and obesity. European Group for the Study 
of Insulin Resistance (EGIR). Hypertension. 1997;30:1144-9. 

7.	 Lissner L, Bengtsson C, Lapidus L, Kristjansson K, Wedel 
H. Fasting insulin in relation to subsequent blood pressure 
changes and hypertension in women. Hypertension. 
1992;20:797-801. 

8.	 Pollare T, Lithell H, Berne C. Insulin resistance is a 
characteristic feature of primary hypertension independent of 
obesity. Metabolism. 1990;39:167-74. 

9.	 Tarnow L, Rossing P, Gall MA, Nielsen FS, Parving HH. 
Prevalence of arterial hypertension in diabetic patients before 
and after the JNC-V. Diabetes Care. 1994;17:1247-51. 

10.	 Isomaa B, Almgren P, Tuomi T, Forsen B, Lahti K, Nissen M, et 
al. Cardiovascular morbidity and mortality associated with the 
metabolic syndrome. Diabetes Care. 2001;24:683-9. 

Please cite this paper as: Lala MA, Nazar CMJ, Lala HA, Singh JK. Interrelation between blood pressure and diabetes. J 
Renal Endocrinol. 2015;1(1):e05. 
Copyright © 2015 The Author(s); Published by Nickan Research Institute. This is an open-access article distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

http://creativecommons.org/licenses/by/4.0

