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                    Abstract
Adhesion of disseminating tumor cells to vascular endothelium is a pivotal starting point in the metastasis cascade. We have shown previously that diabetic high-density lipoprotein (HDL) has the capability of promoting breast cancer metastasis, and this report summarizes our more recent work studying the role of abnormal HDL in facilitating the adhesion of the circulating tumor cells to the endothelium. This is an initiating step in breast cancer metastasis, and this work assesses the role of ICAM-1 and VCAM-1 in this process. MDA-MB-231, MCF 7, and human umbilical vein endothelial cells (HUVECs) were treated with normal HDL from healthy controls (N-HDL), HDL from breast cancer patients (B-HDL), or HDL from breast cancer patients complicated with type 2 diabetes mellitus (BD-HDL), and the cell adhesion abilities were determined. ICAM-1 and VCAM-1 expression as well as the protein kinase C (PKC) activity were evaluated. The effect of PKC inhibitor and PKC siRNA on adhesion was also studied. The immunohistochemical staining of ICAM-1, VCAM-1, and E-selectin from breast cancer patients and breast cancer patients complicated with type 2 diabetes mellitus (T2DM) were examined. Our results indicate that BD-HDL promoted an increase in breast cancer cell adhesion to HUVECs and stimulated higher ICAM-1 and VCAM-1 expression on the cells surface of both breast cancer and HUVEC cells, along with the activation of PKC. Increased tumor cell (TC)-HUVEC adhesion, as well as ICAM-1 and VCAM-1 expression induced by BD-HDL, could be inhibited by staurosporine and PKC siRNA. In addition, a Db/db type 2 diabetes mouse model has more TC-Vascular Endothelium adhesion compared to a normal model. However, BD patients have a lower expression of ICAM-1, VCAM-1, and E-selectin in their tumor tissues. BD-HDL facilitates the adhesion of tumor cells to vascular endothelium by upregulating the expression of ICAM-1 and VCAM-1, thereby promoting the initial progression of breast cancer metastasis. This work indicates a prospective utilization of HDL-based strategies in the treatment of breast cancer patients with type 2 diabetes.
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	HDL:
	
                    High-density lipoprotein

                  
	HUVEC(s):
	
                    Human umbilical vein endothelial cell(s)

                  
	N-HDL:
	
                    Normal HDL of healthy people

                  
	B-HDL:
	
                    HDL of breast cancer patients

                  
	BD-HDL:
	
                    HDL of diabetic patients with breast cancer

                  
	PKC:
	
                    Protein kinase C

                  
	T2DM:
	
                    Type 2 diabetes mellitus

                  
	LDL:
	
                    Low-density lipoprotein

                  
	apoA-1:
	
                    Apolipoprotein A-1

                  
	TC:
	
                    Tumor cell

                  
	B patients:
	
                    Patients with breast cancer only

                  
	BD patients:
	
                    Patients with breast cancer complicated with T2DM

                  
	ICAM-1:
	
                    Intercellular adhesion molecule

                  
	VCAM-1:
	
                    Vascular cell adhesion molecule

                  
	E-selectin:
	
                    Endothelial selectin
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