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Abstract

Pleural effusion is a common clinical problem. The volume of the pleural
fluid can increase dramatically with most pathologic conditions affecting the
pleura. It is useful to differentiate the pleural effusion into transudates and
exudates. Traditionally, such differentiation is made using Light’s criteria,
based on the protein and lactate dehydrogenase levels in pleural fluid and

serum (Lee et al, 2006).

Analysis of pleural fluid assists in the diagnosis of intra-thoracic and
systemic disorders that cause pleural effusions. Nearly 75% of patients with
pleural effusions gain either a definitive or presumptive diagnosis after a
systematic analysis of pleural fluid. The need for further diagnostic studies
depends on whether pleural fluid is classified by pleural fluid analysis as

exudative or transudative in nature ( Heffner, 2006).

Proteolytic processes may play a role in the formation of pleural
effusions by increasing vascular permeability, and therefore by facilitating
fluid influx into the pleural space (Zucker et al, 1998). The presence and
enzymatic activities of MMPs and TIMPs have been identified in pleural
effusions (Hurewitz et al, 1992) & (Eickelberg et al, 1997).
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Introduction

Introduction

A pleural effusion refers to an abnormal accumulation of fluid in the
pleural cavity, it is often a result of local pleuro- pulmonary diseases but can
also complicate many systemic pathologies. Pleural effusion develops when
the rate of pleural fluid formation exceeds that of its drainage. Establishing
the underlying cause of pleural effusion is often challenging because a wide
range of local and systemic disease can lead to pleural effusion formation.
Pleural fluid samples should be analyzed to determine whether it is a
transudate or exudate (Light, 2002).

Matrix metalloproteinases (MMPs) are a family of extracellular
proteinases defined by the presence of two conserved motifs in the lung.
Essentially all cell types, including epithelial, interstitial, vascular, and
inflammatory cells produce MMPs; however both the pattern and levels of
MMPs expressed vary among cell types and situations. Although long
thought to be responsible for turnover and degradation of extracellular
matrix (ECM), matrix degradation per se is neither the sole nor the
predominant function of these proteinases. Recent findings indicate that
MMPs act on a variety of extracellular proteins, such as cytokines,
chemokines, antimicrobial peptides, and other proteins, that regulate varied
aspects of inflammation and immunity. The tissue inhibitors of
metalloproteinases (TIMPs) are the primary endogenous inhibitors of
MMPs. TIMPs indirectly regulate remodeling of (ECM) as well as cell
signaling via ECM molecules. An imbalance between active MMPs and
TIMPs in favor of enhanced MMP activity can lead to inappropriate ECM

loss, or conversely, an imbalance favoring the TIMPs can abrogate MMP
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activity leading to excess ECM deposition. Maintenance of MMPs-TIMPs
balance is integral to normal lung development and function and a disruption
in this balance has been implicated in numerous diseases of the lung (Parks,
2006).

Proteolytic processes may play a role in the formation of pleural
effusions by increasing vascular permeability, and therefore by facilitating
fluid influx into the pleural space. The presence and enzymatic activities of
MMPs and TIMPs have been identified in pleural effusions (Zucker et al,
1998).

Tissue damage is a characteristic manifestation of infection by
Mycobacterium tuberculosis (Mtb). Proteolysis by macrophage-secreted
proteases has been implicated in such destructive processes (Kwang et al,
2005).

In this regard, the proteolytic action of MMPs may be involved in the
pathogenesis of tuberculosis, like many other diseases associated with tissue
destruction. Several studies have reported that macrophages and monocytes
release MMP-9 in response to Mtb or its cellular components (Quiding-
Jarbrink et al, 2001) & (Friedland et al, 2002).

MMPs have been known to play a role in the pathogenesis of
malignancy (Nagase & Woessner, 1999) & (Kleiner et al, 1999). They have
been reported to be expressed in lung cancer tissues and to be elevated in the

sera and pleural effusions of lung cancer patients (Kwang et al, 2005).

Iglesias et al, 2005 showed very high concentrations of MMP-1,
MMP-9 and particularly MMP-8 in patients with empyema and complicated

para-pneumonic pleural effusion (PPE). Elevated MMP-1 concentration may
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be associated with its release by mesothelial cells stimulated by
inflammatory mediators. An increase in MMP-8 and MMP-9 is a result of a
higher activity of neutrophils, it indicates that these enzymes play an

important role in the development of later complications.
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