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FIGURE380-4 Pathophysiologic mechanisms of inflammation and joint destruction. Genetic predisposition along with environmental factors
may trigger the development of rheumatoid arthritis (RA), with subsequent synovial T cell activation. CD4+ T cells become activated by antigen-
presenting cells (APCs) through interactions between the T cell receptor and class Il major histocompatibility complex (MHCO)-peptide antigen (signal 1)
with co-stimulation through the CD28-CD80/86 pathway, as well as other pathways (signal 2). In theory, ligands binding Toll-like receptors (TLRs) may
further stimulate activation of APCs inside the joint. Synovial CD4+ T cells differentiate into T, 1 and T, 17 cells, each with their distinctive cytokine profile.
CD4+ T, cells in turn activate B cells, some of which are destined to differentiate into autoantibody-producing plasma cells. Immune complexes, possi-
bly comprised of rheumatoid factors (RFs) and anti-cyclic citrullinated peptides (CCP) antibodies, may form inside the joint, activating the complement
pathway and amplifying inflammation. T effector cells stimulate synovial macrophages (M) and fibroblasts (SF) to secrete proinflammatory mediators,
among which is tumor necrosis factor a (TNF-a). TNF-a upregulates adhesion molecules on endothelial cells, promoting leukocyte influx into the joint.
It also stimulates the production of other inflammatory mediators, such as interleukin 1 (IL-1), IL-6, and granulocyte-macrophage colony-stimulating
factor (GM-CSF). TNF-a has a critically important function in regulating the balance between bone destruction and formation. It upregulates the expres-
sion of dickkopf-1 (DKK-1), which can then internalize Wnt receptors on osteoblast precursors. Wnt is a soluble mediator that promotes osteoblasto-
genesis and bone formation. In RA, bone formation is inhibited through the Wnt pathway, presumably due to the action of elevated levels of DKK-1. In
addition to inhibiting bone formation, TNF-a stimulates osteoclastogenesis. However, it is not sufficient by itself to induce the differentiation of osteo-
clast precursors (Pre-OC) into activated osteoclasts capable of eroding bone. Osteoclast differentiation requires the presence of macrophage colony-
stimulating factor (M-CSF) and receptor activator of nuclear factor-kB (RANK) ligand (RANKL), which binds to RANK on the surface of Pre-OC. Inside the
joint, RANKL is mainly derived from stromal cells, synovial fibroblasts, and T cells. Osteoprotegerin (OPG) acts as a decoy receptor for RANKL, thereby
inhibiting osteoclastogenesis and bone loss. FGF, fibroblast growth factor; IFN, interferon; TGF, transforming growth factor.



