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Urinary Free Catecholamine Analysis by Liquid Chromatography – Tandem Mass Spectrometry

Leila French, Queen Alexandra Hospital, Portsmouth
Background

Urinary noradrenaline, adrenaline and dopamine quantitation is clinically important for diagnosis of phaeochromocytoma. HPLC with electrochemical detection is the most widely used method in the UK but can be prone to interferences. A liquid chromatography-tandem mass spectrometry (LC-MS/MS) method has recently been developed to improve analytical specificity. The project aims were to set up and adapt the LC-MS/MS method for use in a routine Clinical Biochemistry laboratory.

Procedures

Liquid:liquid extraction was followed by liquid chromatography to separate the catecholamines. Electrospray ionization tandem mass spectrometry was used in multiple reaction monitoring mode as a specific detection system. 3,4 dihydroxybenzylamine (DHBA) was used as an internal standard for noradrenaline, deuterated adrenaline and deuterated dopamine were used as internal standards for adrenaline and dopamine respectively.

Results

HPLC grade water mobile phase gave the best chromatographic separation. DHBA showed acceptable performance as an internal standard for noradrenaline. Samples containing paracetamol, labetalol and methyldopa showed differences of –5.5% to 11.7% for noradrenaline and –10.9% to 9.7% for dopamine. The reportable ranges for this assay are: noradrenaline 250 – 10500 nmol/L, adrenaline 90-800 nmol/L, dopamine 1000 – 21000 nmol/L, within these, recoveries between 79-123% were observed. External quality assessment sample results showed significant biases for noradrenaline (+) and dopamine (-). CVs were 14% 10% and 10.5% (Intra-assay) and 18%, 10% and 15% (inter-assay) for noradrenaline, adrenaline and dopamine respectively. The method compared well with HPLC-ECD and can assay 48 samples in 8 hours. 

Conclusions
This assay may be suitable for routine use but further validation is required. 

The Incretin Effect in Type 2 Diabetes
Tanya Hart, Poole Hospital
When nutrients are ingested, a greater insulin response is provoked and plasma glucose is lower than if the same nutrients are delivered intravenously. This is termed the incretin effect and is partly mediated by glucagon-like peptide 1 (GLP-1), an insulinotropic peptide released from gut endocrine cells. 
It is known that people with established and treated type 2 diabetes secrete less GLP-1 post-prandially though it is not clear to what extent this contributes to disease development or whether GLP-1 secretion is affected by longstanding hyperglycaemia or anti-diabetic medication. The aims of the research presented were to investigate whether GLP-1 is reduced in type 2 diabetics at diagnosis, and to examine the effect on GLP-1 of improving glycaemic control through dietary treatment. 

Six newly-diagnosed type 2 diabetics who had not been prescribed anti-diabetic medication were found to have significantly reduced GLP-1 relative to six non-diabetics, proving that this deficiency exists at diagnosis and is not a consequence of treatment. After three months of dietary treatment aimed at improving glycaemia, the diabetic patients secreted significantly more GLP-1 postprandially, suggesting that the GLP-1 response may be influenced by prevailing glycaemia. 

GLP-1 is rapidly degraded after secretion and can be measured as the active hormone (active GLP-1) or as the sum of active hormone and inactive metabolites (total GLP-1). An active GLP-1 ELISA method and a total GLP-1 RIA method were both used and the sensitivity and precision of the methods were compared. 

Transferrin Glycoform Analysis Using Iso-electric Focussing - A Cohort  Study
Sarah Pill, Southmead Hospital , Bristol

Congenital disorders of glycosylation (CDG) are a rapidly growing family of inherited disorders due to defects in the synthesis of the glycan moiety of glycoproteins.  A biochemical feature of CDG is that it causes a sialic acid deficiency of N‑glycans.  This can be detected by iso-electric focussing of serum transferrin glycoforms, whereby transferrin acts as a surrogate marker for the hypo‑glycosylation of serum proteins.  This study found the technique of iso-electric focussing to be both sensitive and specific for the detection of CDG, detecting controls samples (n=20) with a score of 100% true positives and 100% true negatives.  

Using iso‑electric focussing, the incidence of CDG in a cohort of 70 individuals, with signs and symptoms which could be attributable to CDG, were investigated.  This study found no incidence of CDG in the 70 individuals selected for this study.   Sixty‑four of the 70 individuals demonstrated a transferrin glycoform pattern consistent with that of a healthy control.  Eleven patients were found to exhibit variants of transferrin.

In a separate investigation, 3 Smith-Lemli-Opitz (SLO) syndrome patients were investigated for abnormal transferrin glycoforms.  Due to a defect in 3β‑hydroxysterol Δ7-reductase, SLO syndrome causes a deficiency of cholesterol, which in turn, is required for the synthesis of dolichol – a pre‑requisite for the synthesis of N-linked glycans.  Using IEF, 3 SLO patients demonstrated a transferrin glycoform pattern inconsistent with CDG.  Each SLO patient showed a relative increase in disialo‑transferrin and two of the three SLO patients showed a relative increase in asiolo-transferrin.  This may indicate a generalised hypo-glycosylation in these patients. 
Salivary 17-hydroxyprogesterone for the monitoring of steroid replacement therapy in patients with congenital adrenal hyperplasia.
Natasha Porcu, Southampton General Hospital
Blood spot 17-hydroxyprogesterone (17-OHP) day profiles are commonly used to monitor steroid replacement therapy in patients with congenital adrenal hyperplasia (CAH). The aim of this study was to develop an in-house assay for measuring concentrations of 17-OHP in saliva. This assay was used to investigate the potential use of salivary 17-OHP as a non-invasive alternative to the collection of blood spots. 

A highly sensitive dissociation-enhanced lanthanide fluoroimmunoassay (DELFIA) for measuring salivary 17-OHP was developed, optimised and validated. Blood spot 17-OHP was measured by routine radioimmunoassay. Salivary 17-OHP was measured in saliva collected by 22 healthy children at the following times: 08.00, 12.00, 16.00 and 20.00 hours. Salivary 17-OHP and blood spot 17-OHP were measured in matched saliva and blood spot samples collected by 9 children with CAH at the above times.

Reference ranges for salivary 17-OHP throughout the day were established in healthy children. Concentrations of salivary 17-OHP ranged from 25-4143 pmol/L in the patient group compared to 25-217 pmol/L in controls. Good correlation was seen between matched samples of saliva and blood spots from patients. Salivary 17-OHP concentrations of between 390-3092 pmol/L at 08.00 hours, falling to less than 1524 pmol/L thereafter was associated with reasonable control in these patients.
In conclusion, salivary 17-OHP measurements have great potential for monitoring patients with CAH, offering a non-invasive and less stressful alternative to the collection of blood spots.    

Analysis of Galactose-1-phosphate using Gas Chromatography Mass Spectrometry: Method Development and Validation.

Karolina Witek, Southmead Hospital, Bristol  

Classical Galactosaemia is an autosomal recessive condition caused by defective activity of galactose-1-phosphate uridyl transferase enzyme leading to accumulation of galactose-1-phosphate (gal-1-p) in erythrocytes and other tissue types. Dietary galactose restriction is an established treatment of galactosaemia and can be monitored by frequent assay of gal-1-p levels. 

Aims of the study

1. To develop and validate a method for the quantitation of gal-1-p utilising Gas Chromatography/Mass Spectrometry.

2. To assess correlation of GC/MS assay with radioenzymatic and fluorometric methods

3. To determine paediatric and adult reference ranges for erythrocyte gal-1-p.

4. To establish gal-1-p levels in neonates with conjugated hyperbilirubinaemia

Results and Conclusions
The gal-1-p method developed was robust and linear over normal and pathological range. The recovery was >90%. The lower limit of detection was set as 1.5µmol/L. The inter and intra - batch variation was less than 8%. The assay correlated well with both radioenzymatic and fluorometric methods and the R squared was 0.75 and 0.92 respectively. The gal-1-p levels in neonates ranged between undetectable to 15µmol/L and in adults up to 4µmol/L. The highest gal-1-p level found in a neonate with conjugated hyperbilirubinaemia was 87µmol/L. The analytical performance of the method described will allow its use in routine gal-1-p monitoring.
