


phosphatase activity also suggests that the dual-specificity tyrosine phosphatases are 

unlikely to be the target of SRIF control in the RA synoviocytes, since the activity of the 

dual specificity phosphatases appears to be largely restricted to the cytosolic and nuclear 

compartments (Farooq and Zhou, 2004). 

Utilizing tissue procured from the National Disease Research Interchange 

(NDRI), we investigated activated ERK.112 levels in synoviocytes (RA3) cultured from 

an RA patient tissue sample. We found that this tissue responded to SRIF treatment 

comparatively to the commercial RA tissue in our initial studies. In fact, SRIF reduced 

levels ofphosphorylated ERK.112 by 28±9% in these cells from basal levels as 

determined by western blotting (Figure 6). Our data also support findings that TNF-a 

activates ERK.1/2 in the RA synovium (Figure 6; Lacey, et al., 2002). In intestinal 

epithelial cells, SRIF reduced both basal and TNF-a-induced secretion ofIL-8 and IL-IP, 

demonstrating its anti-inflammatory effect in this in vitro model (Chowers, et al., 2000; 

reviewed in Paran and Paran, 2003). We reveal that SRIF inhibits TNF-a-stimulated 

upregulation ofERK.1/2 in RA synoviocytes, suggesting SRIF's potential modulation of 

cytokine and pro-inflammatory mediator release via TNF-a attenuation. 

To further investigate and verify the previous immunoblotting experiments, we 

used fluorescence confocal scanning microscopy to visualize ERK.1/2 localization within 

the RA3 synovial fibroblasts. Our results reveal that TNF-a activates ERK.1/2 in a 

sample of the synovial population (Figure 7B). It appears that SRIF also activates a 

minute subset of the population, however these cells have different morphological 

features as compared to synovial fibroblasts (Figure 7C). Co-treatment of SRIF and 
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TNF-a had no effect on the nuclear localization of ERK.1/2, confirming SRIF's ability to 

inhibit TNFa-stimulated ERK.1/2 activation (Figure 7D). Interestingly, the entire cell 

population does not respond to TNFa stimulation, suggesting that this tissue is in fact a 

heterogeneous population of cells perhaps composed of diseased and non-diseased 

synoviocytes. We suggest that these tissues are not advanced or refractory RA tissues; 

our skepticism lies in the medical history of the patients. Since the early 90s, the gold 

standard for RA treatment has been methotrexate, which was not used to treat any of our 

four RA tissue donors (Table 1 ). Although some patients are not responsive to 

methotrexate, it is has been the dominant choice ofDMARDs because of its low-cost, 

effectiveness in retarding the disease, and tolerability (Choi, et al., 2000). 
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CONCLUSIONS 

In this study, we reveal a regulatory role of SRIF in a RA synoviocyte in vitro 

model, identifying a target, the sst2 receptor for SRIF intervention in the human synovial 

fibroblast. We have demonstrated that SRIF decreases ERK.1/2 levels in RA 

synoviocytes, suggesting that basal ERK.1/2 is upregulated in this tissue. Additionally, 

we have shown that the inhibition of ERK.1/2 in RA synoviocytes may be associated with 

SRIF-mediated up-regulation of protein tyrosine phosphatases. In tissue cultured from 

RA patients, we found that SRIF suppressed both basal and TNF-a-stimulated ERK.1/2 

levels, indicating SRIF's ability to attenuate TNF-a effects on RA synoviocytes. Further 

studies delineating the protein-protein interactions, under SRIF control, of the ERK.1/2 

MAPK pathway could provide new targets for RA therapy 

Future studies utilizing synovial tissue from true refractory RA patients could 

provide a more homogeneous cell population to study SRIF's effects on ERK.1/2 

activation. Additionally, treating normal and non-refractory RA synoviocytes with a 

cocktail of cytokines and chemokines in attempt to transform these cells, could provide 

insight into the differentiation process of an RA synoviocyte. This information could aid 

in developing novel therapies that target cytokine-mediated events in RA synoviocytes. 
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