
Histol Histopathol (2001) 16: 11 83-1 195 

http://www.ehu.es/histol-histopathol 

Revie W 

Histology and 
Histopathology 
Cellular and Molecular Biology 

Tight junctions and their role in cancer metastasis 
T.A. Martin and W.G. Jiang 
Metastasis Research Group, University Department of Surgery, 
University of Wales College of Medicine, Heath Park, Cardiff, Wales, UK 

Summary. Tight Junctions govern the permeability of 
endothelial and epithelial cells and are the most topical 
structures of these cell types. Tight junctions create an 
intercellular barrier and intramembrane diffusion fence. 
An important step in the formation of cancer metastases 
is interaction and penetration of the vascular 
endothelium by dissociated cancer cells. 

Early studies demonstrated a correlation between the 
reduction of tight junctions and tumour differentiation 
and experimental evidence has emerged to place tight 
junctions in the frontline as the structure that cancer cells 
must overcome in order to metastasise. Changes in tight 
junction function are thus an early and key aspect in 
cancer metastasis. 

Further work is required to fully realise the potential 
that this structure has in cancer invasion and metastasis 
in order to develop new and novel therapies in the 
prevention of tumour metastasis. 
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Introduction 

Tight Junctions are the apical most structure in 
epithelial and endothelial cells (Jiang et al., 2000) (Fig. 
1). The tight junction structure creates a physiological 
barrier and intramembrane fence, which helps to 
maintain distinct tissue spaces and to separate the apical 
space from the lateral plasma membrane (Tsukita et al., 
1996). This membrane domain creates a primary barrier 
preventing the paracellular transport of solutes, and also 
creates and controls the lateral diffusion fence (Morita et 
al. ,  1999). Endothelial cel ls  form a continuous 
monolayer in vivo with functions as a selective barrier to 
the passage of proteins and extravasation of 
inflammatory cells in blood vessels (Satoh et al., 1996). 
This barrier function is carried out by tight junctions. 
The regulation of vascular permeability is one of the 
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most important functions of endothelial cells, where the 
degree of permeability differs at different sites in the 
body (Utoguchi et al., 1995). 

Polarised epithelial cells possess two functionally 
and biochemically distinct plasma membrane domains 
that are separatedv by tight jbnctions (Matter and Balda, 
1998). 

  he tight junction can be regulated in response to 
physiological and tissue-specific requirements (Wong 
and Gumbiner, 1997). In response to stimuli, tight 
junctions are able to rapidly change their permeability 
and functional properties, which permits dynamic fluxes 
of ions and solutes in addition to the passage of whole 
cells (Chen et al., 1997). 

Over the last few years there has been an explosion 
in the knowledge of the structure of tight junctions at the 
molecular level, with an ever expanding panel of 
molecules identified as being either part of, or associated 
with the tight junction. Evidence is also accumulating as 
to how tight junction function is regulated, and how this 
plays a role in cellular responses to external stimuli. In 
addition, evidence suggests that, as we shall discuss 
here, tight junctions are involved in the development and 
penetration of the endothelium and mesothelium by 
cancer cells (Jiang et al., 2000). 

Tight junction structure 

Tight junctions appear as discrete sites of fusion 
between the outer plasma membrane of adjacent cells 
when visualised in ultra-thin section electron 
microscopy. When visualised using freeze-fracture, they 
appear as continuous intramembrane particle strands in 
the protoplasmic face with complementary grooves in 
the extracellular face (Furuse et al., 1998), which 
completely circumscribe the apices of the cells as a 
network of intramembrane fibrils (Wong and Gumbiner, 
1997). This identifiable ultrastructure represents a 
conglomeration of molecules that are thought to either 
constitute, associate with or regulate tight junctions (Fig. 
2). Although a number of these molecules have been 
known since the mid eighties, there is an expanding list 
of additional molecules now shown to be involved also 
(Table 1). 


























