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In both healing wounds and in the fibrotic lesions in fibrosing diseases such as congestive heart failure and 
pulmonary fibrosis, a subset of circulating monocytes leaves the blood, enters the tissue, and differentiates into 
fibroblast-like cells called fibrocytes.  Fibrocytes can promote angiogenesis, secrete factors such as TGF-beta 
that activate resident fibroblasts, and differentiate into contractile cells called myofibroblasts.  Fibrocytes 
express markers such as CD34 that are characteristic of hematopoetic cells, as well as markers such as collagen 
I that are characteristic of stromal cells.  This dual positive phenotype can allow one to identify fibrocytes in a 
histology section.  A variety of factors can promote or inhibit fibrocyte differentiation.  For instance, fibrocyte 
differntiation is inhibited by serum amyloid P (SAP), a pentameric protein that is similar to carbohydrate-
reactive protein (CRP) and which is made by the liver and secreted into the blood.  In animal models, SAP 
injections can inhibit the development of fibrosis, suggesting that fibrocytes play an important role in fibrosis.   

Fibrocytes have been found in the fibrotic lesions associated with Nephrogenic Systemic Fibrosis (NSF).  
The exposure of some renally-insufficient patients to gadolinium-containing magnetic resonance imaging 
contrast agents such as Omniscan has been associated with these patients developing NSF.  To determine if 
Omniscan can affect the differentiation of monocytes into fibrocytes, peripheral blood mononuclear cells 
(PBMCs) from NSF patients, hemodialysis patients without NSF, and healthy, renally sufficient controls were 
exposed to Omniscan in a standardized in vitro fibrocyte differentiation protocol.  When added to PBMCs, 
Omniscan generally had little effect on fibrocyte differentiation.  However, 10-8 -10-3 mg/ml Omniscan reduced 
the ability of SAP to decrease fibrocyte differentiation in PBMCs from 15 of 17 healthy controls and one of 
three NSF patients.  Omniscan reduced the ability of SAP to decrease fibrocyte differentiation from purified 
monocytes, indicating that the Omniscan effect does not require the presence of other cells (such as T cells) in 
the PBMC.  Omniscan also reduced the ability of a different fibrocyte differentiation inhibitor, interleukin-12, 
to decrease fibrocyte differentiation.  These data suggest that Omniscan can interfere with the regulatory action 
of signals that inhibit the differentiation of monocytes to fibrocytes. 
 
Support: This work was supported by a gift from Promedior to Rice University, NIH R01 HL083029 (to 
RHG), and NIH/NCRR/CTSA Program Grant #1 UL1 RR024139-01. 
 
Varsha Vakil, B.A.1, Joanna J Sung, M.D., Ph.D.2, Marta Piecychna, M.S.3, Jeffrey R. Crawford, B.S., J.D.1, 
Philip Kuo, M.D., Ph.D.4, Ali K. Abu-Alfa, M.D.5, Shawn E. Cowper, M.D.6, Richard Bucala, M.D., Ph.D.3, 
and Richard H. Gomer, Ph.D.1 
 
1Department of Biochemistry and Cell Biology, Rice University, Houston, TX; 2Department of Dermatology, 
Case Western Reserve University School of Medicine, Cleveland, OH; 3Department of Internal Medicine, 
Section of Rheumatology, Yale University School of Medicine, New Haven, CT; 4Department of Radiology, 
Yale University School of Medicine, New Haven, CT; 5Department of Internal Medicine, Section of 
Nephrology, Yale University School of Medicine, New Haven, CT; 6Departments of Dermatology and 
Pathology, Yale University School of Medicine, New Haven, CT. 
 
  

Proc. Intl. Soc. Mag. Reson. Med. 17 (2009) 388


