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Lay Language Abstract  

 
Osteoarthritis (OA) is a common cause of progressive joint deterioration in 

people and horses.  Currently available treatments provide limited recovery 
of joint function, creating an urgent need more efficient therapies, however, 
development of new treatments require better understanding of the 
mechanism causing OA.  A shared characteristic among many arthritic 
conditions is chronic inflammation.  Cells called macrophages are the main 
drivers of joint inflammation and can exert pro- and anti-inflammatory 
responses.  Macrophages can promote joint health by clearing aggressor 
agents and secreting molecules required for optimal joint function.  
However, when these functions are overwhelmed by damage, macrophages 
drive inflammation recruiting more cells to cope with increased demands for 
housekeeping functions.  If this process is efficiently accomplished, 
macrophages then resolve inflammation recovering joint health, otherwise 
chronic inflammation happens.  Macrophages in the bone marrow (BMNC - 
bone marrow mononuclear cells) are used to treat inflammation and 
produce essential molecules for joint health.  Although little information 

exists regarding their use in joints, studies treating different organs suggest 



it can provide high rewards.  The studies presented in this dissertation 
focused on understanding the dual function of macrophages in driving and 
controlling joint inflammation, and harnessed the therapeutic potential of 
macrophages. 
 
In the first study, macrophages were investigated in normal and OA-affected 
joints, and curiously exhibited a hybrid pro- and anti-inflammatory identity in 
both groups.  The indicators of this mixed identity were more markedly 

expressed in arthritic joints showing gross inflammation.  Low levels of a 
macrophage-derived anti-inflammatory protein called IL-10 were detected in 
OA joints.  The combined findings of this study suggest that anti-
inflammatory mechanisms from macrophages in OA-affected joints may be 
overwhelmed, preventing inflammation to be resolved, and that recovering 
this anti-inflammatory function may aid in the treatment of OA.   
 
In the second study we investigated how the incubation of bone marrow 
macrophages (BMNC) in fluid from normal and inflamed joints affect the 
response of macrophages. Similarly, to observed in the first study, BMNC 
incubated in both normal and inflamed joint fluid induced macrophages do 
develop a hybrid identity that was ultimately similar to cells native from 
normal joints fluid. Macrophages proliferated more when incubated in fluid 
from inflamed joints.  Despite of a mixed identity, macrophages in both 

groups produced an anti-inflammatory effect with high levels of IL-10 that 
were even higher in ISF cultures.  These observations suggest that higher 



proliferation of macrophages in inflamed joint fluid helped preserve anti-
inflammatory mechanisms.  Therefore, our study suggests that joint injection 
with BMNC could maximize macrophage- and IL-10-associated 
mechanisms required to resolve joint inflammation.  
 
The third and final study investigated the response of normal and inflamed 
joints to BMNC injection using a model of joint inflammation in horses.  
Inflamed joints treated with BMNC showed visual and laboratorial markers 

of improvement, with increasing numbers of macrophages and 
concentrations of IL-10 in the joint fluid, which remained lower in joints 
treated with placebo.  BMNC provide means to recover macrophage-
associated effects required to control joint inflammation and can benefit 
thousands of patients with OA. 

 
Together, the results of these studies show the macrophages are biased 
promoters of joint health, leading to inflammation when their anti-
inflammatory mechanisms are overwhelmed.  Replenishing the inflamed 
joint with healthy macrophages maximize their anti-inflammatory effects, 
favoring the recovery of a healthy articular environment.  
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