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Results 

● Osteoarthritis (OA) is caused by the degeneration of 
articular cartilage found within articulated joints. This 
degradation leads to bone on bone interactions that 
become very painful as the disease progresses. The 
effects of this disease are non-reversible.

● Current methods for diagnosing OA include X-Rays and 
MRI scans. These methods are unable to diagnose the 
disease until it has significantly progressed and the 
breakdown of the cartilage can be visualized.

● Symptoms of OA cannot be cured, but are manageable 
through therapies such as topical creams and 
medications.

● Metabolomics is an emerging field of study  as the last 
of the “omics” fields. This new field is the study of the  
entire metabolite population found within samples, 
and show exactly what is occurring within metabolic 
pathways.

● The use of metabolomics has shown promise in the 
ability to diagnose OA before symptoms progress far 
enough to be visualized with the current tools for 
diagnosis.

● This study focused on using global metabolomics in 
order to distinguish differences in metabolic pathways 
between OA and healthy synovial effusion samples. 
Differences that were found could possibly be used in 
the future as an alternative diagnostic method for 
earlier diagnosis of OA.

● A total of 63 metabolites within 14 pathways were detected 
according to the OPLS-DA pathway enrichment.
○ Of these 63 detected metabolites, 36 significant metabolites 

with a VIP score > 1 were identified (Table 2). 
● The volcano plot showed different metabolic pathways that 

were down or up regulated in OA samples compared to healthy 
samples (Table 1). 

● The data showed that there is a difference between the two 
cohorts using a supervised statistic and pathway enrichment 
analysis. 

● This research shows that earlier detection of OA in patients 
may be a possibility using metabolomics as a diagnostic tool.
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Materials and Methods
● Samples from 11 OA patients and 5 healthy patients were 

obtained and metabolite extraction was used to separate 
metabolites from the samples.

● Extraction of metabolites included centrifugation for 
removal of cells and debris, then metabolites were were 
extracted with methanol, and finally proteins were 
precipitated from the samples using acetonitrile.

● Liquid Chromatography Mass Spectrometry (LC-MS) was 
used to separate the metabolites obtained from the 
samples based on polarity. This data was obtained as an 
excel spreadsheet.

● Data were formatted for compatibility with MetaboAnalyst 
software. This software was used for single and 
multivariate statistics of the data, as well as functional 
analysis. 
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Figure 1. PCA plot showing Osteoarthritis 
[pink] and healthy cohorts [green]. 

Figure 3. Volcano plot showing metabolite populations as 
significantly upregulated and significantly downregulated.

Figure 2. OPLS-DA score plot showing separation 
between the two cohorts: Osteoarthritis (pink) and 
Health (green).

Table 3. Volcano plot pathway enrichment analysis 
of upregulated and downregulated metabolites

Table 2. OPLS-DA pathway Enrichment 

Table 1. Data table shows the average (age, height, and 
weight) of OA patient for both males and females.
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