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Results

▪ Gout is a form of arthritis, that is characterized 

by sudden, severe pain, swelling, redness, and 

tenderness in one or more joint.

▪ Gout arthritis occurs when urate crystals 

accumulate in a joint. These urate crystals can 

form when there is a high level of uric acid in 

your blood.

▪ Rheumatoid Arthritis is an autoimmune 

disorder that affects the lining of the joints. It 

can also affect other systems including skin, 

eyes, lungs, heart and blood vessels.

▪ Changes in concentrations of metabolites 

shows what metabolic pathways are affected in 

the diseases. 

▪ Treatment and diagnosis of both diseases is 

relatively limited, and the etiology of the 

diseases is not fully understood.

▪ Hypothesis: Metabolite concentrations will 

show an increase in pro inflammatory 

metabolites in the RA samples, and gout 

samples will show increased concentrations in 

the pathway that breaks down purines.

Figure I

Volcano plot analysis of differentially regulated metabolites in synovial fluid. The graphs plot by peak intensities of each 

metabolite against statistical significance by Fold Change of 2 and P-value threshold of 0.5 (A) Rheumatoid Arthritis/Healthy 

vs. (B) Gout/Rheumatoid Arthritis vs. (C) Gout/Healthy. Blue dots refer to decreased concentrations of metabolites. Red dots 

refer to increased concentrations of metabolites. Gray dots refer to all the other metabolites identified in the dataset whose 

relative intensities are not significantly changed between diseased and healthy samples.
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Table I

Perturbed pathways in Gout. Metabolites were selected by OPLS-DA with VIP >1 and a p-

value <0.05 between samples from patients with Gout and healthy samples. The total 

column represents the total number of metabolites in the pathway. Detected column 

represents the total number of metabolites detected in the data. The significant column 

represents the total number of metabolites that had a p-value <0.05. 

Figure III

Principal component analysis 

(PCA) of unsupervised 

metabolomics data from samples 

from patients with Rheumatoid 

Arthritis and Gout. Two-

dimensional PCA score plots 

reveal separation of metabolite 

profiles. PC 1 and 2 show the 

percentage of variants in the 

cluster.

Table 2

Perturbed pathways in Rheumatoid Arthritis. Metabolites were selected by OPLS-DA 

with VIP >1 and a p-value <0.05 between samples from patients with Gout and 

healthy samples. The total column represents the total number of metabolites in the 

pathway. Detected column represents the total number of metabolites detected in the 

data. The significant column represents the total number of metabolites that had a p-

value <0.05. 

Figure IV

Hierarchical Clustering Analysis (HCA). 

The dendrogram shows sample clustered into groups. The x-axis shows the similarity index, 

and the y-axis represents the samples. The higher the variability index the larger the variability 

and the lower the similarity index, the smaller the group variability. The plot is divided into 3 

groups, healthy (green), Rheumatoid Arthritis (blue), and Gout (red).

Figure II

Orthogonal partial least squares discriminant analysis (OPLS-DA) of supervised 

metabolomics data from samples taken from healthy, Rheumatoid Arthritis patients, 

and Gout patients. Two-dimensional PCA score plots reveal separation of metabolite 

profiles. The x-axis represents the T-score which is the component that separates the 

two groups. The y-axis represents the Orthogonal T-score which is the component that 

separates the metabolites within the groups. (A) Gout/Rheumatoid Arthritis vs. (B) 

Rheumatoid Arthritis/Healthy vs. (C) Gout/Healthy.

▪ Collection of Samples: Samples were 

obtained from a local clinic from patients with 

a diagnosis of Rheumatoid Arthritis and Gout 

(5 pseudo samples), Healthy samples were also 

obtained (5 samples).

▪ Extraction of metabolites: Metabolites were 

extracted from the synovial fluid samples 

through the use of methanol, aqueous 

acetonitrile, and vortexed.

▪ Metabolite Analysis: Samples were run 

through liquid chromatography-mass 

spectrometry to determine the M/Z values.

▪ Statistical Analysis: Data was analyzed 

through Metaboanalyst, statistical analysis was 

completed on the data collected, this 

determined which metabolite concentrations 

were significant.

▪ Functional Analysis: Metaboanalyst was used 

for functional analysis, to determine which 

metabolic pathways were affected in the 

different diseases.

Gout: The significant metabolic pathways that 

were affected in gout are

▪ Mono-unsaturated fatty acid beta-oxidation

▪ Urea cycle/amino group metabolism

▪ Fatty acid oxidation

▪ Vitamin B6 metabolism

▪ Lysine Metabolism

Rheumatoid Arthritis: The significant metabolic 

pathways that were affected in gout are

▪ Urea cycle/amino group metabolism

▪ Arginine and proline metabolism

▪ Fatty acid activation

▪ Fatty acid oxidation

▪ Drug metabolism-cytochrome P450

▪ Mono-unsaturated fatty acid beta-oxidation

▪ Omega-3 fatty acid metabolism

▪ Leukotriene metabolism
▪ Both diseases showed pathways that had 

significant changes when compared to 

healthy samples.

▪ Rheumatoid Arthritis show significant 

concentration changes in pathways that 

involve inflammation. 

▪ Gout also showed increased concentrations 

in inflammatory metabolic pathways. It also 

showed changes in Lysine which studies 

have shown could be a key indicator in why 

high uric acid levels can turn into Gout. 

Lysine affects URAT1 which is the major 

transporter that reabsorbs urate from blood. 

Fatty acid pathways have a significant effect 

on uric acid transport. 

▪ Gout interestingly did not show a 

significant change in the purine metabolism 

pathway.
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