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Vision is dependent on proper function of several ocular structures. Damage to one 

of these tissues may lead to blindness and thus may have a drastic effect on human 

functioning. To protect this fragile organ from harmful (side) effects caused by 

inflammatory and immune responses, the eye is equipped with various 

immunosuppressive mechanisms. The eye is therefore regarded as an immune privileged 

site. The immune privileged status of the eye is obtained by the 

absence of lymphatic drainage, the presence of a blood-eye barrier and the intrinsic 

expression of several immune modulating factors, including cytokines, neuropeptides and 

Fas ligand. 
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Figure 1 The eye and an enlargement depicting the position of the retinal pigment epithelium (RPE). 

In the retina the blood eye barrier is formed by the retinal pigment epithelium 

(RPE), a cell layer situated between the rods and cones of the retina and the vascularized 

choroid. Figure 1 provides a diagram of the eye to assist with the identification of the RPE 

and its position in the eye. The RPE may be involved in vision threatening diseases like 

intraocular inflammation (uveitis) and proliferative vitreoretinopathy, a complication of 

retinal detachment. Cytokines are thought to play a role in the pathogenesis of these 

diseases and the RPE cells may be a source of these cytokines. The regulation of 
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cytokine secretion and the expression of a cytokine antagonist by RPE cells, in vitro, was 

investigated in the studies described in this thesis. Chapter 2 gives an overview of the 

cytokines produced by RPE cells and the effects of cytokines on these cells. 

Besides 'anti-inflammatory' cytokines, RPE cells are able to produce a variety of 

'pro-inflammatory' cytokines, possibly needed to initiate immune responses against 

invading micro-organisms. Polarized secretion of cytokines by RPE cells may be an 

important mechanism for maintenance of the immunosuppressive milieu inside the eye, 

the regulation of inflammatory reactions and to limit damage to the neuroretina. The 

vectorial secretion of the 'pro-inflammatory' cytokine interleukin (IL-) 6 and chemokine IL-8 

by stimulated human RPE cells, is described in chapter 3. It is shown that monolayers of 

RPE cells, cultured on transwell filters, displayed similar features as the RPE in situ. Using 

the same culture system (with a RPE cell monolayer on filters), it was investigated 

whether 'pro-inflammatory' and 'anti-inflammatory' cytokines followed different secretion 

patterns. Transforming growth factor (TGF-) ß2 was chosen as a model 'anti-inflammatory' 

cytokine. TGF-ß2 is present in vitreous fluid that fills the posterior part of the eye and it 

appears to be essential for the maintenance of ocular immune privilege. RPE cells have 

been suggested as a source of intraocular TGF-ß2. Monocyte chemotactic protein 

(MCP-) 1 was chosen as a model 'pro-inflammatory' cytokine. This factor is a potent 

chemoattractant of monocytes. Chapter 4 describes the vectorial secretion of TGF-ß2 and 

MCP-1. 

In age-related macular degeneration and other eye diseases, choroidal 

neovascularization may occur. A number of studies have indicated that RPE cells play a 

crucial role in this process. The polarized secretion by RPE cells of vascular endothelial 

growth factor (VEGF), a cytokine involved in neovascularization, is reported in chapter 5. 

This chapter also describes the expression of VEGF receptors (e.g. KDR, flt-4 and flt-1) in 

situ on RPE surrounding tissues. 

The immunosuppressive milieu in the eye is maintained in part by a number of 'anti

inflammatory' cytokines. Moreover, the natural antagonist of IL-1a and IL-1 ß, named IL-1 
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receptor antagonist (IL-1ra), has been found in various ocular tissues. Chapter 6 

describes the expression of the secreted and intracellular forms of IL-1ra by different 

human RPE cell lines. The expression of a new splice variant of intracellular IL-1ra and its 

cDNA sequence is also reported. 

Finally, chapter 7 provides a summary of the research described in this thesis, as 

well as ideas for further research in the field of RPE cells and cytokines. 
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