
Virginia Commonwealth University
VCU Scholars Compass

Biology and Medicine Through Mathematics
Conference 2016

May 21st, 5:30 PM - 8:00 PM

Modeling the effects of the immune system on the
fracture healing process
Imelda Trejo Lorenzo
University of Texas at Arlington, imelit@gmail.com

Follow this and additional works at: http://scholarscompass.vcu.edu/bamm

Part of the Ordinary Differential Equations and Applied Dynamics Commons

This Event is brought to you for free and open access by the Dept. of Mathematics and Applied Mathematics at VCU Scholars Compass. It has been
accepted for inclusion in Biology and Medicine Through Mathematics Conference by an authorized administrator of VCU Scholars Compass. For
more information, please contact libcompass@vcu.edu.

http://scholarscompass.vcu.edu/bamm/2016/May21/37

http://scholarscompass.vcu.edu/bamm/?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm/?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm/2016?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/121?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:libcompass@vcu.edu


Modeling the effects of the immune system on the fracture healing process 
  
Abstract:  
Immune system cells play a key role in the fracture healing process. At the early stage of the 
process, they clean the injury site, regulate the inflammation and help to reestablish the vascular 
supply. Moreover, cytokines and growth factors promote and accelerate the osteogenic 
activities. However, the mechanisms and functions of immune cells present at the fracture site is 
not clearly understood. In this work, we present a mathematical model for the bone healing 
process incorporating both immune and bone cells. Our model consists of a system of nonlinear 
ordinary differential equations which represents the interactions among the macrophages, 
fibroblasts, chondrocytes, and osteoblast and osteoclast cells in the repairing process.  We use 
the model to simulate the progression of bone healing for different types of fractures. A set of 
numerical simulations is also presented to examine the effects of the cytokines and growth 
factors involved in the healing process.  
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