Gut hormones for Endocrinology BSc course. 

Hammersmith Hospital: LT1
Monday 22  October 2012 at 9 am. Please bring a calculator that can take logs, a pencil and eraser and a ruler to plot graphs.

** It is essential that you plot the graphs yourself, to ensure you understand the principles, and can actually do this practical if you have an exam question of this type**

Please also have a look at your Science and Patient lectures on radioimmunoassay. These were in November 2010 (Measurement in Science) and a practical that this builds on which you did in  June 2011, drawing some graphs.

9.00 intro and handouts

9.05 Insulinomas, gastrinomas, glucagonomas

9.40  RIA talk

10.00 PRACTICAL  

11.15 carcinoid and VIPomas 

11.30 pituitary function lecture (ends 12.00)
12.00 LUNCH

13.00 Multiple Endocrine Neoplasia

14.15 Pituitary tumours (Federico Roncaroli)

Radioimmunoassay and its application in the diagnosis of endocrine disorders
BACKGROUND
This practical session builds on the radioimmunoassay lectures and practicals that you had during the science and patient course in year 2. These include the basic RIA lecture (Measurement in Science) in November and the hCG data interpretation session which looked at different assays for hCG including RIA and IRMA in June. In this session we need to measure the concentration of somatostatin in various samples, and also use this to localise a somatostatin secreting tumour. 
AIM: 

To illustrate the theoretical principles and clinical application of radioimmunoassay to confirm the diagnosis of gut hormone tumours and localisation of these tumours.

OBJECTIVES: 

i) to construct a standard curve describing the relationship between concentration of a peptide, over the dose range 10pmol/l to 10,000 pmol/l) and the specific binding of a constant amount of radioactive tracer/peptide to a limiting amount of antibody.

ii) to use the standard curve to calculate the concentration of somatostatin in the plasma of patients with suspected gut hormone tumours.

CASE STUDIES
Two patients are referred with steattorhoea, abdominal pain and colic. Samples are sent to the laboratory for fasting gut hormone levels, and you suspect they might have tumours secreting somatostatin. The patients are fasted and blood collected into trasylol (bovine trypsin inhibitor – to prevent breakdown of any peptides after sampling) and heparin (to prevent the blood from clotting).

METHODS
somatostatin standard curve
You are provided with data to construct a standard curve. The tracer is somatostatin labelled with radioactive iodine which can be quantified using a gamma-counter.

Total counts (total amount of radioactive peptide/tracer added to each tube):
cpm


4762 

4793
4529

Non-specific binding (cpm in the absence of antibody and standard/unlabelled peptide):
cpm

0

0

0

Maximum binding (binding of radioactive peptide/tracer to antibody in absence of standard/unknown amount of peptide):
cpm

1054
1048

1059
Concentration of standard
Pmol/l


cpm
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590
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585

patient 2


790





823





787

TASKS: 
1. Describe the main components of a radioimmunoassay  reaction 

2. Construct a standard curve by plotting a graph of cpm vs log concentration of standard amounts of somatostatin.

3. Use the standard curve to calculate the concentration of somatostatin in the plasma of patients with steatorrhoea from the immunoassay data.

Part 2:

Localisation of the somatostatinoma:

An angiogram is performed, which shows no obvious blush. Calcium stimulation is performed, by injecting calcium into the splenic artery (for the tail of the pancreas) and also into the gastroduodenal artery (GDA). When calcium hits a somatostatinoma, it will release a large amount of somatostatin.  Two samples are taken from the hepatic vein (before and after the calcium injection to each artery), and you are asked to assay the four resulting samples.

They are run on the same assay as before (so you can use the same standard curve) and the counts are given below for you to work out the concentration in each sample and hence identify the source of the somatostatin:

Sample site:



counts from plasma

somatostatin 

taken from hepatic vein:
concentration

Before splenic injection

334






315






328

After splenic injection:

325






311






320

Before GDA 



334






332






311

After GDA



333






325






295

Where is the lesion ? What should you do with the samples to be more certain ?

