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RESEARCH SUMMARY: 

Atherosclerosis causes cardiovascular disease (CVD). Previous studies revealed that large numbers of mast cells exist within atherosclerotic lesions and their number is positively correlated with the severity of CVD. Upon activation, mast cells can release pro-inflammatory cytokines, IL-l, IL-6, and IL-13, as well as chemokines, IL-8, MCP-l, and RANTES. Stress elevates catecholamine levels and has been linked with the development of CVD. Chi et al. have recently shown that catecholamines enhance the production of pro-inflammatory cytokines in IL-​1(-activated human mast cells. We hypothesize that catecholamines enhance IL-​1( activation of mast cells to express pro-atherogenic chemokines. These subsequently advance atherogenesis by promoting leukocyte chemo taxis and adhesion to endothelial cells of the vascular wall. The aims of the study are to investigate: 1) effects of catecholamine on expression of specific chemokines (IL-8, MCP-1 and RANTES) in IL-l-activated mast cells, and 2) the effects of these changes in atherogenesis by examining leukocyte chemotaxis. Human mast cell line, HMC-l, will be cultured in RPMI 1640 media and stimulated with IL-1( and catecholamines. The kinetics of activation will be studied. For specificity, monoclonal antibody to IL-1( and antagonists (propranolol and atenolol) will be used to block the activation. Cell-free supernatants will be collected and measured for chemokine levels by ELISA. Leukocyte chemo tactic activities in the supernatants of IL-1(- and catecholamine-activated HMC-l cultures will also be studied by incubating with THP-l cells in a NeuroProbe chemo taxis chamber. After incubation for one hour, the cells migrate to the bottom side of the cellulose membrane and will be counted. Antibodies to receptors for IL-8, MCP-l and RANTES will also be included to determine which chemokine is responsible for the chemo tactic activities. Further understanding the role of catecholamine in the activation of mast cells is important in elucidating the mechanisms by which/stress contributes to inflammation and atherogenesis. 

PRINCIPAL RESULTS AND SIGNIFICANCE: 

The funded project has been successfully completed. The funds were used to purchase lab wares for use in our experiments. The results generated from this research during the grant funding period have been presented at the ETSU Student Research Forum (publication #1) and at the Experimental Biology 2005 Meeting in San Diego, CA (publication #2). 

PUBLICATION #1

ENHANCING EFFECTS OF EPINEPHRINE ON PRO-ATHEROGENIC CHEMOKINE PRODUCTION IN IL-1ˆa  -ACTIVATED MAST CELLS. Amanda G. Mullins, Karen Cantor, Kenton Hall, Guha Krishnaswamy, David S. Chi. Department of Internal Medicine, East Tennessee State University, College of Medicine, Johnson City, TN, 37614
Atherosclerosis causes cardiovascular disease (CVD). Present within the atherosclerotic lesions are large numbers of mast cells. Stress has previously been shown to elevate catecholamine (Cate) levels and contribute to the development of CVD. Recently, we have shown that catecholamines such as epinephrine enhance the production of pro-inflammatory chemokines in IL-1ˆa  -activated human mast cells (HMC-1).  Here we study the effects of epinephrine on production of pro-atherogenic chemokines (IL-8, MCP-1, and RANTES) and monocyte chemo taxis in the supernatant of Cate and IL-1ˆa  -activated mast cells. Two mL of HMC-l (0.75 x 106 cells/mL) were cultured with epinephrine (Epi, 1.0 x 10-5 M) in the presence or absence of IL-1ˆa   (10 ng/mL) for 24 hrs. In some cultures, the antagonists, propranolol (Pro, 1.0 x 1:0-4 M) and atenolol (Ate, 1.0 x 10-4 M), were also added. The supernatants were measured for chemokines by ELISA, and for monocyte chemo tactic activity using a NeuroProbe chemo taxis chamber. RANTES production ranged from undetectable to trace. Epi alone did not induce significant production of IL-8 or MCP-1 in HMC-1. When Epi was added to IL-1ˆa  -​activated-HMC-l, the production of IL-8 and MCP-1 was enhanced significantly (p < 0.02). Pro significantly reduced the enhancing effect of Epi on IL-8 and MCP-1 production (p < 0.02), but Ate did not. The chemo tactic activity was increased in the supernatant from the IL-1ˆa   plus Epi-​activated HMC-1 cultures, but was not significant. Results indicate that Epi enhanced the production of pro-atherogenic chemokines from mast cells and provide a novel role for Cate in inflammation and atherogenesis. (Supported by NIH grant HL 63070, the RDC, and Honor Program Of ETSU)  

2005 Appalachian Student Research Forum, March 31, 2005.  Center at Millennium Park, Johnson City, TN  37615

PUBLICATION #2

Program/Abstract # 560.33

Effects of catecholamines on pro-atherogenic chemokine production from mast cells 

David S. Chi, Amanda G. Mullins, Karen Cantor, Denise Milhorn, Guha Krishnaswamy. Internal Medicine, East Tennessee State University, Building 119, Dogwood Drive, Johnson City, TN, 37614 

Large numbers of mast cells exist within atherosclerotic lesions. Stress elevates catecholamine (Cate) levels and has been linked to cardiovascular disease development. Recently we have shown that Cate enhances the production of pro inflammatory cytokines in IL-​1(-activated human mast cells (HMC-l). Here we study effects of Cate on production of chemokines and leukocyte chemo taxis in IL-​1(-activated mast cells. Two ml of HMC-l at 0.75 x 106 cells / mL were cultured with epinephrine (Epi, 1.0 x 10-5 M) in the presence or absence of IL-11 IL-​1( (10 ng / mL) for 24 hrs. In some cultures, the antagonists, propanolol (Pro, 1.0 x 10-4 M) and atenolol (Ate, 1.0 x 10-4 M), were also added. The supernatants were measured for chemokines by ELISA and monocyte chemotactic activity using a NeuroProbe chemo taxis chamber. Epi alone did not induce production of IL-8 in HMC-l. When Epi was added to IL-​1(-activated-HMC-l, the production of IL-8 was enhanced significantly (p <0.05). Pro significantly reduced the enhancing effect of Epi on IL-8 production (p < 0.0002), but Ate did not. The chemo tactic activity was increased in the supernatant from the IL-​1( and Epi-activated HMC-l cultures, but was not significant. Results indicate that Epi enhanced the production of pro-atherogenic chemokines from mast cells and provide a novel role for Cate in inflammation and atherogenesis. (Supported by NIH grant HL 63070, the RDC, and Honors Program of ETSU) 
2005 Experimental Biology, April 2-6, 2005. San Diego, CA
