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My research focuses on mechanisms for the increased cardiovascular disease in patients with diabetes, chronic kidney disease, systemic lupus erythematosus (SLE), and women who have preeclampsia or preterm delivery.   My hypothesis is that a key determinate of whether an individual will develop chronic kidney disease or atherosclerosis is the ability of the individual’s endothelium to tolerate their level of blood pressure, glycemia, or other stressors to the endothelium.  

We have taken two tracts to test this hypothesis.  One is to understand sensitizing factors to apoptosis and the other is to develop assays to assess in vivo endothelial cell health.  My laboratory developed an assay to assess endothelial damage using circulating endothelial cells and an assay to assess endothelial repair, using endothelial progenitor cells.  We were the first to describe that circulating endothelial cells were increased in chronic states of increased endothelial injury and that an increased number of circulating endothelial cells predicted an increased probability of a cardiovascular event in patients with end-stage renal disease.  We in collaboration with Dr. Maria Grant of the Department of Pharmacology and Therapeutics and Dr. Roger Tran-Son-Tay of Department of Mechanical & Aerospace Engineering found that endothelial progenitor cells isolated from diabetic patients are defective in migration and are rigid.  More importantly, we found that the migration defect is reversible by increasing the nitric oxide levels within these cells.  We are also investigating the mechanism by which multiple medications affect endothelial progenitor cell function as a means to accelerate endothelial repair.  More recently in collaboration with Dr. Kirk Conrad we have demonstrating that endothelial progenitor cells migrate to the pregnancy hormone relaxin.  We are currently investigating the numbers of endothelial progenitor cells in women with an elevated level of relaxin and no circulating relaxin during their pregnancies.  

To fully investigate the role of endothelial progenitor cells, we are determining their role in a novel mouse model of venous intimal hyperplasia.  In addition, we are investigating the mechanism of decreased endothelial progenitor cells in lupus patients and whether this can be the mechanism for their known increased cardiovascular risk.  The importance and uniqueness of this work, as compared to utilizing other mechanisms of determining endothelial health, is that it can actually dissect at the cellular level the cause for poor endothelial function. 
Research Support
Ongoing Research Support

Alliance for Lupus Research (Segal)
8/15/2007 - 8/14/2009 NCE



Alliance for Lupus Research “Accelerated Atherosclerosis in SLE: The type I interferon link”

This project investigates the role of IFN-α in the excess cardiovascular risk in patients with SLE.  There is no overlap between this grant and the submitted proposal.

NIH R01  PIs: Segal/Pepine

 “Ancillary Functional Studies for the CCTRN”

Investigate the characteristics of cells used in the CCTRN trials that are predictive of outcome.

NIH R01 1U01DK082189-01
PI: Huber (co-I Segal)   9/10/2008-5/31/2013

"Modulation of the Hemodynamic Factors Associated with AVF Maturation".  

UF was selected to develop a multicenter observational cohort study to identify predictors of AVF maturation/non-maturation.

NIH/NHLBI  R01 HL079352 (Segal)               
08/01/2005 - 04/30/2009



Uric Acid and Hypertension in African Americans

Evaluates the effect on blood pressure and endothelial function of simultaneously treating African Americans, with allopurinol along with a diuretic.  There is no overlap between this grant and the submitted proposal.

NIH/NIDDK “Pre and Postdoctoral Training in Nephrology and Hypertension” (1T32DK07518-17)

Principal Investigator: Segal



7/1/07-6/30/12




The objective of this grant is to provide training of predoctoral and postdoctoral candidates into basic and clinical research related to nephrology with the purpose of providing the necessary training to become independent investigators

NHLBI CCTRN-Site (PI: Pepine; PI project 1: Segal)          

UF was chosen as one of only five sites in the us to be in the cardiovascular cell therapy research network.  There is no overlap between this grant and the submitted proposal

2 R01 EY012601-08A1 (Grant; co-I: Segal)
07/01/2006 - 06/30/2010

NIH/NEI 


Endothelial precursor dysfunction in development of diabetic acellular capillaries       

This project investigates the role of endothelial progenitor cells in the development of diabetic retinopathy.  There is no overlap between this grant and the submitted proposal.
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