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Catecholamines are essential hormones or neurotransmitters that are important in maintaining 

a body’s healthy conditions.  Neurological disorders such as Parkinson’s disease, or Alzheimer's 

disease often may alter the levels of these substances in the blood.  Elevated levels of 

catecholamines and/or metanephrines (derivatives of catecholamines) may be indicative of onset 

of certain cancers such as pheochromcytoma.  Thus catecholamines are among many other 

biologically interesting molecular markers that are important for clinicians to determine the 

status of a patient.    

Traditionally, clinical quantification of catecholamines was carried out via radio 

immunoassays (RIA).  In recent years, due to the technology advancement in Mass Spectroscopy, 

there is a gradual shift in testing platform from RIA to liquid chromatography mass spectrometry 

(LCMS).  Often times, the LCMS based assays provide a fast, sensitive, and analyte specific 

readout, which an RIA assay may lack.  However, catecholamines are difficult to quantify due to 

low levels of presence in plasma, prone to be oxidized and degraded during the sample 

preparation process. Further, the current art in catecholamines quantification often involves 

complex and cumbersome extraction procedures with unstable extraction recovery, thus giving 

rise to results which are often unreliable, and with high lower limits of quantification (LLOQ). 

We will discuss in this presentation that the combination of an ion exchange solid phase 

extraction (SPE) with an elute-derivatize-direct shoot (EDDS) process, followed by LC-MS/MS 

provides analyte specific, sensitive, accurate, stable and robust measurements of levels of each of 

the three catecholamines with a good linearity of 6-200 pg/mL in blood plasma/serum samples.  

The quantification was done on an analytical platform of an AB-Sciex API 5000 Tandem Mass 

Spectrometer (ESI mode) coupled with a Shimadzu LC-20AD HPLC (C18 3M column). 

 



 

Figure 1. Standard curve for Dopamine 

 

 

Figure 2. Standard curve for Epinephrine 

 

 

Figure 3. Standard curve for Norepinephrine 

 



 

Figure 4. Analysis of a healthy Donor Sample 


