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Introduction
• In the United States alone 24% of all adults, 

approximately 58.5 million people, have arthritis.

• Three major types of arthritis, and the three that we 

compared, include Osteoarthritis, Rheumatoid 

Arthritis, and Gouty Arthritis 

• Metabolomics is the study of small, intermediate 

molecules – metabolites – in an organism.

• Metabolomics is currently a promising approach to 

determining biomarkers for diseases that are difficult 

to diagnose. 

• Aim 1: to use metabolomics to compare metabolites 

of osteoarthritis, rheumatoid arthritis, and gouty 

arthritis with healthy controls and see if the groups 

naturally cluster

• Aim 2: to identify potential biomarkers and affected 

metabolic pathways that are consistent and 

comparable to primary literature.

Conclusion
• Diseased states clearly grouped and formed cohorts, as seen 

in the unsupervised PCA and dendrogram.

• Multiple perturbed metabolic pathways were identified when 

comparing diseased states to each other and to healthy, and 

these were consistent with primary literature.

• The limitations of this study include the small sample sizes 

(including pseudo samples)

• Future research should include larger sample sizes and 

possibly a long-term case study 

Figure 1: (a) Unsupervised PCA plot of synovial fluid samples from the 

Healthy group, Gout group, RA group, and OA group. (b) Dendrogram 

showing clustering patterns of diseased and healthy comparison 
Figure 3: Venn Diagram of altered pathways. Overlapping areas list 

significant pathways between diseased states. Non-overlapping areas 

(labeled by disease) show perturbed pathways when compared to healthy 

controls. Significance was determined based on OPLS-DA VIP scores. 
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Methods
• Synovial fluid samples were used. Three pseudo 

samples were used for Gout and RA, three different 

samples were used for OA, and five different samples 

were used for the healthy control group.

• Samples were thawed on ice to prevent the restart of 

metabolism. Metabolites were extracted by mixing the 

supernatant with 80% v/v methanol, and 20% 

milliQ/RO water at -20 C for 30 minutes. The solution 

was vortexed and centrifuged.

• After a final centrifugation the supernatant was 

collected, dried, and stored at -80 C until mass spec 

analysis. 

• An Agilent 1290 Ultra Performance Liquid 

Chromatography (UPLC) system with a Cogent 

Diamond Hydride HILIC column was used for data 

analysis. An elution gradient with the column was 

used; the mobile phase was increasingly polarized 

with the addition of water over a 150 min run. 

Additionally, an Agilent 6538 Q-TOF mass 

spectrometer was used to detect metabolites with a 

resolution of ~20,000 and accuracy of 5 ppm.

Results

Figure 2: Example of one OPLS-DA plot of Gout vs Healthy, VIP scores 

were used for functional analysis. This was performed for each disease 

state vs healthy, and when comparing diseased states to each other. 
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