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The most common cause of post-traumatic
osteoarthritis (PTOA) is anterior cruciate ligament (ACL)
tears, with over 50% of ACL-injured patients developing
PTOA within 15 years, despite surgical intervention. ACL
tears lead to PTOA by causing chronic joint
inflammation and osteochondral degeneration.
Inflammation resolution is actively modulated by
specialized pro-resolving mediators (SPMs), which are
fatty-acid derivatives with anti-inflammatory, analgesic,
and regenerative properties.

Background Quantitative findings 

Whether SPMs play a role in PTOA is unknown. Our goal
is to investigate whether pro-resolving pathways are
induced in a surgical mouse model of ACL injury,
focusing on maresin1 (MaR1) and resolvin D1 (RvD1),
two omega-3-derived SPMs. We aim to do this by
determining the levels of pro-inflammatory markers,
MaR1 and RvD1, and their receptors at different time
points after ACL transection (ACLT).

Eight-week-old C57BL6/J mice underwent surgical ACL
transection. Joint tissues were harvested from surgical
and control unoperated knee at multiple time points.
Periarticular tissue expression of TNF-α, IL-1β, and IL-6
and synovial fluid levels of MaR1 and RvD1 were
measured by ELISA. Expression of the SPM biosynthetic
enzyme (12/15Alox) and SPM receptors (LGR6, FPR2)
were measured by qPCR. OARSI scoring of histological
samples and microCT scoring was performed by blinded
observers to determine PTOA presence and severity.

Methods

Joint injury in ACLT acutely results in both
inflammation and induction of the SPMs
Mar1 and RvD1, as well as their
biosynthetic enzymes and receptors.
However, induction of these pro-resolving
pathways does not completely resolve
inflammation, which remains evident for
months post-injury. Although the
endogenous resolution response after
injury is insufficient to restore tissue
homeostasis and prevent damage, the
existence of these pathways in the joint
suggests that exogenous SPMs could be a
potential intervention to reduce
inflammation and damage after joint
injury.

Conclusion

ACLT induced acute inflammation with increased
cellular infiltrate and increased synovial fluid
levels of TNF-α, IL-1β, and IL-6 in the first-week
post-injury. Joint injury also induced local
production of synovial fluid MaR1 and RvD1,
with levels peaking 1 week after ACLT. Moreover,
12/15Alox and LGR6/FPR2 expression increase
post-injury. Despite the induction of SPMs,
evidence of chronic inflammation persisted
through week 8, leading to PTOA demonstrated
by both OARSI and standardized scoring of cross-
sectional imaging at 8 weeks post-injury.

Study Aims

Results Conclusion

Future Direction

Interventions to resolve inflammation and
return homeostasis throughout tissues
in the knee after ACL injury are
critically needed. In the future, we will
assess the therapeutic value of SPMs
Mar1/RvD1 in an ACL-transected model
of PTOA. We expect to be able to show
the early therapeutic effect of
MaR1/RvD1 in PTOA as well as address
the location of SPM action within the
affected joint.

Figures 1-4. ACLT leads to joint inflammation through the recruitment of leukocytes and production of pro-inflammatory cytokines peaking at 
one day post-surgery and persisting up until eight weeks post-surgery. TNF-α, IL-1β, and IL-6 were measured by ELISA.

Figure 5. Expression of SPM biosynthetic 
enzyme 2/15Alox measured by TAQMAN qPCR increases 
after ACLT, peaking at one-week post-surgery.
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Figures 6 & 7. Endogenous production of SPMs MaR1 and RvD1, measured by 
specific ELISA , increase after ACLT, peaking one-week post-surgery.

Figure 8. ACLT knees show more severe PTOA with the OARSI score.

Figure 9. Eight weeks after surgery ACLT knees show severe PTOA compared to contralateral 
control knees. PTOA was assessed histologically by OARSI scoring (top panel) and 
standardized scoring of sclerosis and osteophytes on cross sectional microCT images .


