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Background: “OA Geno- and Phenotypes”
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-Obesity, Excessive Sport, Previous Injury etc.
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Modified from Mobasahari A et al. Osteoarthritis & Cartilage 2017;25:199-208.
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Articular Cartilage Treatment Algorithm*

*Modified from the OARSI Guidelines.

(1) Non-Surgical Modifying the joint axis, BMI management, Exercise, Corticosteroids, NSAIDs

(2) Disease Modifying GAG & CS supplements                      Micro-needle Technology
Intra-articular hyaluronan injections:  (ESCEO)

(4) Cellular† PRP, PRGF, SVF, Stem cells and Extracellular vesicles

(5) Surgical Micro- or Nano-fx., Mosaicplasty, Allografts, MACI, High tibial osteotomy,
Subchondral bioplasty, Partial  or total joint replacement surgery.

†Experimental (limited # of patients and follow up). 

ESCEO: The European Society for Clinical and Economic Aspects of Osteoporosis, Osteoarthritis and Musculoskeletal Diseases 

(Modalities written in red are experimental.)  

(3) Non-Degradable Polymeric Hydrogel Spacers



Omics Technology (LC-MS Q-TOF/MALDI-TOF)



Omics Technology (LC-MS Q-TOF/MALDI-TOF)



Platelet Rich Plasma

Erythrocyte

A cross-sectional clinical study in six recreational 

male athletes between the ages of 18 and 35. 

3 mL P-PRP and 3 mL L-PRP was prepared from 60 mL 

of venous blood after treating with 9 mL of sodium 

citrate and centrifugation at 2.700 rpm for 10 min.

Half of the prepared PRP’s were frozen at 

-20 degree-centigrade for a week. 

After thawing to room temperature, fresh and frozen 

samples were analyzed at the Q-TOF LC/MS device.



Findings

A total of 33.438 peaks were 
found from the injected 
samples. 

Statistically significant (p<0.05) 
peaks were uploaded to the 
MetaboAnalyst 5.0 platform. 
Exogenous out of metabolites 
were eliminated and 
metabolites found significant for 
our study were subjected to 
pathway analysis. 

Findings



Findings

Principal component analysis 
(PCA) revealed that L-PRP, P-PRP, 
PGRF and PPP relatively differ from 
each other at the metabolome level.

Not all the PRPs are the same!

Findings



Findings
Findings

Freezing and thawing PRPs changes their metabolomic profiles.



Findings

Signaling pathways are effected as the most.

Findings

Metabolites M/Z Retention time (min) ttest FC

Sphinganine 320.32 22.7 7E-07 -1.09

Calcidiol 329.32 22.3 1E-06 1.17

2-Arachidonylglycerol 401.27 19.4 2E-06 1.06

dCTP 449.99 14.2 6E-03 2.27

LysoPC(18:1(9Z)) 491.35 15.8 1E-04 3.91

PC(16:0/16:0) 892.65 21.1 4E-08 -4.93

Phosphocreatine 234.02 0.2 6E-03 1.37

Homovanillic acid 241.02 17.6 1E-04 -1.01

1-Phosphatidyl-1D-myo-inositol 3-phosphate 236.02 0.2 2E-03 1.10

4-Imidazolone-5-propionic acid 241.02 17.6 7E-05 1.10



Synovial Fluid



IMAC Sorbents



Synovial Fluid



Stromal Cells (SVF)

Device-Specific Tissue-Specific

Time-Specific (in vitro)



3913 peaks > 187 peaks 1.5-fold change (p<0.05) > 51 metabolites matched >
21 common metabolites > 7 metabolites were considered significant.

Metabolites                                                                  Mass                                      HMDB code                                KEGG code



Rotator Cuff Tendons



Take Home Message

• Omic Technology may aid to;
• Accurate diagnosis of diseases and conditions.

• Inflammation – Degeneration – Regeneration 

• Monitor outcomes of treatment modalities.

• Targeted omics will influence our diagnoses and treatments.

• Not all the treatment modalities have the same metabolomic 
profiles.

• Freezing and thawing changes metabolomic profiles.

• Metabolomic profiles change by tissue, device and time. 




