What causes hypertension?
The difficulty within this question is like so many other diseases understanding the pathophysiology of hypertension is complex and multifactoral. There is much uncertainty with regards to the development of hypertension. Hypertension is an imbalance between cardiac output and peripheral resistance (McConnell, 2007). Hypertension at its basic level is “a sustained elevation of systemic arterial blood pressure” (Brashers, 2006, p. 1086). 

Two overlapping mechanisms control both normal and hypertensive blood pressure. The baroreceptors mediated by the sympathetic nervous system (SNS) are responsible for the rapid moment-to-moment blood pressure regulation and the renin-angiotensin- aldosterone system alters blood volume. Within this system angiotension II, the body’s most potent circulating vasoconstrictor, increases BP and stimulating the release of aldosterone to reabsorb sodium in the distal tubules causing increased blood volume. (adapted from Howland and Mycek, 2006).  

Primary hypertension is a combination of both alterations in increased systolic and diastolic blood  pressure. Also known as essential or idiopathic hypertension, the cause of primary hypertension is unknown. Primary hypertension will occur in 9/10 Canadians within their lifetime according to the Canadian Hypertension Society (2008). Genetic and environmental factors are thought to effect BP. Factors that precipitate primary hypertension include: alterations in the sympathetic nervous system (SNS); the renin-angiotensin-aldosterone (RAA) system; adducin; and natriuretic proteins (Brashers, 2006). 

1. An over-stimulation of the sympathetic nervous system can result from increased receptor activity of epinephrine or norepinephrine. 

2. Kidneys increase peripheral resistance and renal salt retention. Structural remodeling of blood vessels result in irreversible damage to the vessels resulting in increased peripheral resistance. Clotting is more likely due to vessel changes. Angiotensin II is responsible for myocardial hypertrophy due to increased pressure placed on the vessels. ACE inhibitors are widely used to prevent the damaging effects.  Interesting  to note: many hypertensive individuals especially the elderly and black people have low levels of renin and angiotension II (Beevers, et al., 2001). 

3. “Adducin is a membrane-skeleton protein that plays an important role in the determination of cellular morphology and motility and in the regulation of membrane ion transport” (Brashers, 2006, p. 1087). Adducin regulates the sodium potassium pump. A mutation in the gene occurs and alters the protein adducin increasing the risk for hypertension as much as 70%. A mutation in this protein causes increased reabsorption of sodium in the tubules of the kidneys.

4.  Functioning of atrial natriuretic proteins (ANP) is effected by increased salt retention. “Salt retention leads to water retention and increased blood volume, which contributes to an increase in blood pressure” (Brashers, 2006, p. 1088). This becomes somewhat of a vicious circle if left untreated as increased damage to the glomeruli and tubules result in increased sodium retention and so forth. (ANP) are effected by the excessive dietary intake of sodium and inadequate intake of magnesium and calcium affect natriuretic proteins as well.

5. Endothelin is a vasoconstrictor that raises BP. In particular, this vasoconstrictor is sensitive to change as they pertain to increases in sodium (Beevers, 2001).

6.  Inflammation is involved in hypertension. Vasoactive inflammatory cytokines cause vascular remodeling and changes in smooth muscle contraction of the heart.
Secondary hypertension develops as a result of alterations in the functioning of the kidneys.  Isolated systolic hypertension is defined as elevated systolic pressure with a normal diastolic pressure (below 90 mmHg). Pathogenesis of secondary hypertension includes arteriosclerosis and is common in individuals with renal disease.

Isolated systolic pressure is a result of alterations in cardiac output or peripheral resistance or both. Primarily effected by damage to “aortic semiluminar valve, … any abnormal opening between heart chambers, (arterioventricular fistula, patent ductus arteriosus), thryotoxic crisis…, Paget disease of the bone, and beriberi (Brashers, 2006, p. 1089).

Complicated hypertension is caused by vascular remodeling of the arteries and arteriole walls. The smooth muscle cells undergoes hypertrophy and hyperplasia.
Malignant hypertension is a hypertensive emergency whereby diastolic pressure is greater than 140mmHg. This can lead to profound cerebral edema (encephalopathy). “Encephalopathy occurs because high arterial pressure renders the cerebral arterioles incapable of regulation of blood flow to the cerebral capillary beds” (Brashers, 2006, p. 1091).     
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