
                                     

 

How stems cells can be used in the treatment of auto-immune disease 

Complement is the name for a group of molecules present in the blood plasma that 

enhances (complements) the immune system.  These molecules, when combined, can 

cause severe damage to invading microbes and intact body cells that may be harboring 

disease.  Complement molecules are produced by the liver and maintained in the blood 

stream until activated.   Activation may occur through three different stimulus events: 

the classical pathway, the alternate pathway and the lectin pathway.  The most common 

is the classical pathway, where antibodies attach to antigens on the surface of cells 

triggering complement activation.  Complement activation is shown in Figure 1. 

          

Figure 1. Complement activation starts when the protein called C1 binds to an antigen antibody complex ultimately creating the 
Membrane Attack Complex (knife) shown above. 

 

Complement is an important part of the immune system for fighting infection and 

clearing out antigen antibody complexes.  Complement is, however, a potentially 

dangerous molecular combination that is implicated in many autoimmune diseases such 

as rheumatoid arthritis, type I diabetes, myasthenia gravis, glomerulonephritis and 

immune mediated hemolytic anemia (IMHA). The stimulus of complement activation 

called the “classical pathway” occurs in diseases like IMHA, whereas the “alternate 

pathway” occurs in SLE and rheumatoid arthritis. In System Lupus Erythematosus 

(SLE) complement activation occurs against kidney tissues resulting in death in 25% of 

the SLE patients from kidney failure. (1) 
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Figure 2. “Mr. Red Cell being attacked by activation of the complement cascade. 

Figure 2 depicts the normal red blood cell that becomes marked as “foreign”.  These 

foreign antigens are then tagged with antibodies.  The antibodies activate the 

Complement Cascade causing the formation of the Membrane Attack Complex which 

cuts the tagged red blood cell causing cellular disruption and death.   

Factor H regulates complement.  Tight control of complement is necessary to prevent 

excessive complement activation and tissue damage. Factor H provides this control by 

binding to the surfaces of cells to protect cell surfaces from the cutting and puncturing of 

the knife-like complement molecule. For example, in a battle against infective organisms 

complement shields normal tissues from the effects of complement. While complement 

may be active and killing bacteria on the surface of the cell, Factor H protects the cell 

from the damage by the Membrane Attack Complex. Like the Kevlar worn by law 

enforcement officials protects them from knives and bullets, the unprotected bad guys 

can still easily be killed. Factor H is produced by stem cells. 

 

   

Figure 3. Depicts the stem cell as a superhero which produces Factor H that acts like Kevlar to protect the cell membrane from 
the Membrane Attack complex (knife). 
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We have known for some time that Mesenchymal stem cells (MSCs) possess potent 

immunosuppressive properties (2).  But only recently did we understand that MSCs 

produce Factor H. (3). Mesenchymal stem cell therapy has been shown to stop the 

damage from many auto-immune diseases and the mechanism for this effect has been 

shown to be due to the production of Factor H by the mesenchymal stem cells and 

subsequent protection against complement damage (1).  MSCs production of Factor H 

is constitutive. (4) This means that Factor H is produced in relatively constant amounts 

regardless of the environment or stimulation. Factor H is the Kevlar for our cells during 

the immune battle.  

When we give stem cells to patients with auto-immune diseases like IMHA, the cells 

produce factor H which protects the red blood cells from the complement attack. Stem 

cells also prevent red cell destruction in the liver and spleen and in time will prevent the 

antigen formation which triggers the complement cascade. 
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