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Introduction 

 
National Institutes of Health defined erectile dysfunction 

(ED) as the consistent inability to achieve or to maintain an 

erection sufficient for satisfactory sexual activity (Golijanin et 

al., 2007). Erectile dysfunction is classified into either primary 

ED or secondary ED. Primary ED is rather unusual, and denotes 

that the man has never been able to achieve and/or sustain an 

erection. This is usually due to physical causes such as 

endocrinopathies, nervous system disorders, or maldevelopment 

of the penis and its incompetent veins (Sehgal and Srivastava, 

2003). ED is secondary if previously existing potency has been 

lost which may be psychogenic, organic or combined (McKendry 

et al., 1983). Previously, psychogenic ED was believed to be the 

most common type with 90% prevalence. This belief has given 

way to the realization that most men with ED have a mixed 

condition that may be either predominantly psychogenic or 

predominantly organic (Dean and Lue, 2005). Organic ED can be 

arteriogenic, venogenic, neurogenic, endocrinologic, structural 

abnormality induced, traumatic, drug induced or due to other 

causes by systemic illnesses (Kandeel et al., 2000). There are 

several risk factors of ED, the vascular risk factors are most 

common (Donatucci & Lue, 1993). These factors include 

hypertension, hypercholesterolaemia, smoking and diabetes, often 

cause atherosclerosis (Rose, 1991) and finally result in ED. 
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Despite the health hazards caused by tobacco use, cigarette 

smoking is still highly prevalent. It is believed that approximately 

36% of men worldwide smoke (World Health Organization, 

2008). The link between cigarette smoking and ED has been 

supported from invitro and animal studies and epidemiological 

evidence from volunteers and patients. These studies have 

indicated that cigarette smoking is an independent risk factor for 

inducing vasculogenic impotence (Safarinejad, 2003 and Chew 

et al, 2009). 

 
The cytokine transforming growth factor-beta (TGF-β) has 

been implicated in the development and function of a diverse 

array of reproductive processes in both males and females 

(Ingman et al, 2002). The Transforming growth factor-β1 (TGF-

β1) is a pleiotropic cytokine that induces connective tissue 

expression and inhibits the growth of vascular smooth muscle 

cells. Much attention has been focused on transforming growth 

factor-β1 as a fibrogenic cytokine. This protein has been shown to 

increase collagen synthesis in human corpus cavernosal smooth 

muscle cell by 2.5–4.5-fold (Moreland et al., 1998). It alters the 

composition of the extracellular matrix by inducing expression of 

collagens, fibronectin and proteoglycans while inhibiting the 

activity and expression of collagenase and other proteases. Under 

continuous ischaemic conditions, TGF-β1 induces synthesis of its 

own mRNA, leading to a further increase in TGF-β1 synthesis that 

reinforces the development of severe fibrosis (Border et al, 

1994).  


