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DiscussionIntroduction
• Before total knee arthroplasty (TKA) is imminent, the current non-

surgical standard of care for knee osteoarthritis (KOA) involves 
administration of non-steroidal anti-inflammatory drugs, 
corticosteroids, and opioids; however, these treatments provide 
short-term pain relief and may even worsen KOA in the long term. 

• As TKA procedures are projected to exceed 3.4 million annually by 
2040, it is crucial to develop non-addictive, long-lasting, and cost-
effective methods to manage KOA arthralgia, reducing the burden on 
individuals, and minimizing disparities in surgical outcomes. 

• Further research on nociceptive receptors in the synovium, objective 
pain measures, and targeted pharmacotherapies would refine pain 
management, identify novel analgesic alternatives, and improve on 
non-surgical strategies for arthropathy. 

• The activation of the transient receptor potential vanilloid 1 (TRPV1) 
cation channel plays a role in KOA-related pain and inflammation 
when bound by high-affinity, endogenous ligands such as 12-HETE, 
which results in measurable CGRP production. 

• In neurodegenerative diseases and arthropathy, TRPV1 co-activates 
with cannabinoid 2 receptor (CB2R) to modulate pain and 
inflammation.

• For example, cannabidiol (CBD) can co-activate CB2R and TRPV1 but 
with low affinity and the potential to bind psychoactive CB1R. 

• By exploring the anti-inflammatory properties of CB2R and TRPV1 
desensitization in the joint, we aim to test the effectiveness of CBD 
analogs engineered with highly selective affinity for CB2R and 
TRPV1 co-activation without binding to CB1R.

• Assessing TRPV1 and CB2R levels in synovial material, alongside 
knee injury and osteoarthritis outcome scores (KOOS), can help 
identify individuals with severe arthralgia who may benefit from 
cannabinoid-related supplementation. 

• Testing the anti-inflammatory and analgesic effect of CB2R-specific 
agonist such as JWH133 on diseased synoviocytes in vitro and intra-
articular delivery in a mouse model of KOA, respectively, will shed 
light on novel CBD-based pharmacotherapies for painful arthropathy.
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• High variability in the inflammatory and fibrogenic secretome between 
patients inconsistent with histological inflammation is possible, which could 
be predicted as the result of chronic cytokine build-up or that the histology 
is not representative.
• Intraoperative collection of adequate SF volumes can be challenging, since 
some patients present with “dry knees,” but we expect to retain enough 
power to complete the experiments.
• Patient failure to self-report perioperative cannabis usage may result in 
misleading KOOS pain scores or skewed responses to CB2R analogs.
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• TRPV1 and PGP9.5 expression is significantly increased in the synovium 
of  patients reporting high pain and could be used as one predictor of 
patient responsiveness to intra-articular supplementation with CB2R-
specific analogs to co-modulate arthralgia and inflammation.
• Examining levels of 12-HETE and CGRP in the synovial fluid of these 
patients will expand on these findings and help determine the activation 
status of TRPV1, which will be used to measure a correlation with KOOS 
pain scores.
• CB2R is distributed in synoviocytes of the synovial intima and scattered 
synoviocytes and immune cells in the intima, with significantly higher 
expression in the low pain (high KOOS) group. 
• Based on these preliminary results, we would predict that elevated 
expression of CB2R in patients reporting low pain would indicate higher 
endocannabinoid production, which would allow for increased TRPV1 cross-
talk and thus greater desensitization.
• The variability in CB2R expression between patients grouped by self-
reported pain emphasizes the role of the KOA synovium as a target for 
endocannabinoid  modulation that is highly accessible to  local, intra-
articular administration of novel CB2R-specific analogs.

Objectives 
1. Test the prediction that self-reported pain will correlate to TRPV1 

activation in the KOA synovium
 Relate severity of KOA-attributable synoviopathy to TRPV1 

density metrics in sensory nerves and synoviocytes of banked 
synovium relative to KOOS pain scores.  

 Measure TRPV1 activation status and validate histological 
synovitis and fibrosis by synovial fluid analytics.

2. Test that responsiveness of KOA patient-derived synoviocytes to 
CB2R agonists in vitro will vary in relation to measures of CB2R 
modulation and TRPV1 activation in vivo.
 Measure histological CB2R density in synovium and 

endocannabinoids in SF relative to KOOS.
 Test responses of synoviocytes derived from KOA patients in 

high and low KOOS pain groups to CB2R-specific analogs.

Conclusions
• Measures of CB2R and TRPV1 density, along with endocannabinoid-based 
activation levels could help objectively identify patient responders to novel 
cannabinoid-based pharmacotherapy.
• Intra-articular injections targeting CB2R and its interaction with TRPV1 
could provide a safer and more effective therapeutic approach for managing 
arthropathy-related pain and inflammation.

Figure 1: Representative 200x confocal photomicrographs of TRPV1 (green) and PGP9.5 (red) in 
the synovium of KOA patients grouped by (A) low and (B) high self-reported pain. Bar = 100μm. 
The mean expression percentage of (C) TRPV1 and (D) PGP9.5 was compared between groups. 
Student's t-test with α=0.05

Figure 2: Representative 
photomicrograph of CB2R (green) 
and Nuclei (red) in the synovium of 
patients with (A) low and (B) high self-
reported pain. Bar = 100μm. (C) 
Quantitative immunohistochemistry 
of CB2R mean expression percentage 
in the synovium of patients grouped 
by KOOS pain scores.
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