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Understanding the mechanism of activated protein C (APC) as a biological therapy in 

rheumatoid arthritis (RA)  

A major project in the Sutton Laboratory is investigating the therapeutic effect of APC in RA. 

We have shown that APC can directly target RA features by i) normalising the body’s 

immune response, ii) preventing blood vessel damage and iii) inhibiting synovial tissue 

invasion. Thus, unlike other biological treatments currently used for RA, which deplete 

specific inflammatory molecules or cells, APC has a broader action and is safe. These 

functions of APC are mainly mediated by its specific receptor endothelial protein C receptor 

(EPCR). Our most recent results show that APC can prevent arthritis in the collagen-induced 

arthritis model, a model of human RA. However, it cannot treat the disease once it is 

established. Similar results were seen in another model of RA, antigen-induced arthritis. 

Based on our recent publication (Xue et al, 2014, Rheum.), we now hypothesise that the high 

levels of tumour necrosis factor (TNF) in the disease block EPCR so that APC can no longer 

function - and that freeing up EPCR will allow APC to treat active disease. We aim to now 

conduct these experiments and provide proof-of-concept data for ultimate translation into 

human clinical trials. 

 

Papers published in 2015/2016 

1. Minhas N, Xue M, Jackson CJ, Activated protein C binds directly to Tie2 – 

possible beneficial effects on endothelial barrier function, Cell Mol Life Sc, 2016, 

in press 

2. Kim A, Vandervord J, Lang T, Jackson C, Inflammatory and immune changes 

after burn injury, 2016 Int J Mol Sc, in press 

3. Liang, H, Xu J, Xue M, Jackson CJ, Matrix metalloproteinases in bone 

development and pathology: current knowledge and potential clinical utility, 2016 

MMPs in Med, in press 

4. Nguyen TG, McKelvey KJ, March LM, Hunter DJ, Xue M, Jackson CJ, Morris 

JM. Aberrant levels of natural IgM antibodies in osteoarthritis and rheumatoid 

arthritis patients in comparison to healthy controls. Immunol Lett 2015 Dec 29. 

pii: S0165-2478(15)30083-3 

5. Jackson CJ and Xue M, Chapter 23. Activated protein C to treat chronic wounds. 

2016 Wound healing biomaterials Vol 2 Edited by Magnus Ågren, Elsevier, in 

press 

6. Whitmont K, McKelvey K, Fulcher G, Reid I, Xue M, Lyn March, Cooper A, 

Jackson C. Treatment of chronic diabetic lower leg ulcers with activated protein 

C: a randomised placebo-controlled, double-blind pilot clinical trial. Int Wound J 

2015 Aug;12(4):422-7. 

7. Bischofberger AS, AS Tsang, N Horadagoda, CM Dart, NR Perkins, LB Jeffcott, 

CJ Jackson and AJ Dart, Effect of activated protein C in second intention healing 



of equine distal limb wounds: a preliminary study, Aust Vet Journal, 2015; 93, 

361-366 

8. Xue M and Jackson C. Novel Functions of the Anticoagulant Activated Protein C 

in Maintaining Skin Barrier Integrity to Impact on Skin Disease. Pathobiology. 

2015;82(2):100-6 

9. Jackson C, Xue M. Extracellular matrix re-assembly during wound healing and its 

impact on abnormal scarring.  Adv Wound Care. 2015 Mar 1;4(3):119-136. 

 

 


