Chlamydia:

Chlamydia pneumoniae is a ubiquitous pathogen that causes acute respiratory disease. The spectrum of C. pneumoniae infection has been extended to atherosclerosis and its clinical manifestations. Seroepidemiologic studies have associated C. pneumoniae antibody with coronary artery disease, myocardial infarction, carotid artery disease, and cerebrovascular disease. The association of C. pneumoniae with atherosclerosis is corroborated by the presence of the organism in atherosclerotic lesions throughout the arterial tree and the near absence of the organism in healthy arterial tissue. C. pneumoniae has also been isolated from coronary and carotid atheromatous plaques. To determine whether chronic infection plays a role in initiation or progression of disease, intervention studies in humans have been initiated, and animal models of C. pneumoniae infection have been developed. This review summarizes the evidence for the association and potential role of C. pneumoniae in cardiovascular disease.

C. pneumoniae has been associated with other acute and chronic respiratory diseases (e.g., otitis media, chronic obstructive pulmonary disease, pulmonary exacerbation of cystic fibrosis, and asthma) as well as other clinical syndromes (e.g., erythema nodosum, Reiter syndrome, and sarcoidosis [1]). These associations are determined by seroepidemiologic observations, case reports, isolation or direct detection of the organism in specimens, successful response to antichlamydial antibiotics, or a combination of these methods. 

The expanding spectrum of C. pneumoniae infection has been extended to atherosclerosis and related clinical manifestations such as coronary heart disease, carotid artery stenosis, aortic aneurysm, claudication (occlusion of the arteries of the lower extremities), and stroke. This overview summarizes the studies associating C. pneumoniae infection with atherosclerosis and discusses preliminary in vitro and in vivo studies suggesting the plausibility of a causative role

In addition to C. pneumoniae, other infectious agents including herpes simplex virus (HSV), cytomegalovirus (CMV), and Helicobacter pylori have been associated with cardiovascular disease. Only a few studies have concurrently investigated the presence of C. pneumoniae and these infectious agents within lesions

Does C. pneumoniae Play a Role in Atherogenesis? 

Despite solid evidence that C. pneumoniae exists in atherosclerotic lesions, evidence that the presence of the organism is related to disease pathogenesis is circumstantial. Three possibilities can be examined. The organism 1) persists in vascular cells but does not contribute to pathologic abnormality, 2) causes the initial injury and induces the atherosclerotic process, or 3) accelerates the severity or progression of the disease. If the organism is involved, its role must fit within the context of events in atherogenesis. The early events in lesion development include endothelial injury or activation resulting in monocyte/macrophage adherence to the endothelium, migration to the subendothelium, uptake of oxidized low-density lipoproteins transforming them into foam cells, and release of cytokines. These cytokines upregulate endothelial cell adhesion molecules leading to increased leukocyte adhesion. Platelet aggregation at the site of endothelial damage results in the release of platelet-derived growth factor, which stimulates smooth muscle cell proliferation. Dedifferentiated smooth muscle cells secrete collagen, elastin, and proteoglycans leading to the formation of fibrous tissue. The mature fibrolipid plaque consists of a lipid/cholesterol-rich core surrounded by a fibrous cap composed of matrix elements 

Conclusions 

A causative role of C. pneumoniae infection in cardiovascular disease has not yet been firmly established. However, the high frequency of infection found in human atherosclerotic tissue in comparison to normal tissue, the induction and progression of atherosclerotic-like inflammatory changes in infected animal models of atherosclerosis, and the early results from antichlamydial intervention studies in humans are consistent with a causative role of C. pneumoniae in the disease process. 
      Dr. Campbell is a professor, Department of Pathobiology, School of Public Health and Community Medicine, University of Washington. Her overall research focus is on chlamydial pathogenesis with an emphasis on Chlamydia pneumoniae infection. 

INTRODUCTION
During the past 15 years several viruses, including herpes simplex, cytomegalovirus, and coxsackie B virus, have been implicated in heart disease.1-6 Chlamydia pneumoniae is one of the new, emerging infectious agents which was recently linked to atherosclerosis.

The chlamydia are obligate intracellular bacteria characterized by a unique growth cycle and responsible for a wide variety of diseases in man and animals.7

Three different species of the genus chlamydia are recognized.

C. trachomatis
C. psittaci 

And the newly designated species

C. pneumoniae 

Chlamydia pneumoniae is not what you would expect. It is less famous than its cousins which cause sexually transmitted disease (C. trachomatis) or conjunctivitis (C. psittaci), but it is far more widespread and may be far more dangerous

Several lines of evidence suggest that Chlamydia pneumoniae can make its way into the walls of various blood vessels, linger for years inducing the inflammation and immune reaction that causes heart attacks and strokes.

This does not imply that C. pneumoniae infection is the sole cause of atherosclerosis, or that diet and exercise do not matter. But mounting evidence suggests that the leading cause of death in the western world is to some degree contagious and that common antibiotics might help bring it under control.

The bug first came under suspicion in 1988, when Dr. Saikku and his colleagues11 published an article in Lancet about the serological evidence of an association of a novel Chlamydia, with coronary heart disease and acute myocardial infarction. In this study they showed that people with coronary artery disease were more likely than healthy control subjects to have circulating IgG and IgM antibodies to C. pneumoniae in their blood.

But similar to Helicobacter pylori and its association with ulcers, only a few paid attention to the relationship between this Chlamydia and diseased arteries until 1994. It was Dr. Summersgill's (of the University of Louisville) efforts which resulted in direct detection of alive and kicking bacteria from a patient's blood vessels. This patient, who was undergoing a heart transplant, without a recent history of respiratory illness, when his coronary artery tissue was placed in a culture dish colonies of C. pneumoniae were detected.27

Based on this pioneering work today , no one familiar with the scientific literature denies that Chlamydia pneumoniae is associated with vascular disease. Regardless of their age, sex or nationality, people with sclerotic arteries tend to show signs of infection. Unlike the other infectious agents sometimes shown in both healthy and unhealthy patients, this organism never shows up in truly healthy tissue.

Finding The C.pneumoniae at the Crime Scene Does Not Prove That it is a Criminal.

Scientists have long known that atherosclerosis is an inflammatory disease which affects vessels throughout the body in particular those supporting the heart and the brain. So far no one has shown conclusively that C. pneumoniae causes the damage that leads to heart attack but there are good reasons to believe that it plays an important role in the inflammatory response.

It seems that macrophages which have helped to clear C. pneumoniae from the respiratory system under certain conditions become active carriers of the microbe. And when an infected macrophage travels down on a vessel wall, it may infect the cells lining the arterial surface. Under these conditions, the artery would attract more immune cells, which will deliver more bacteria to the site and cause more serious inflammation.

It was concluded that C. pneumoniae has the capacity to infect one of the most important types of cells (smooth muscle) found within atherosclerotic lesions.
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