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Endocrinology II
Laboratory exercise and seminar in medical physiology
Home preparation, study materials and learning objectives
Learning objectives – what you should learn?
· The student is able to describe and explain the mechanism of formation and secretion of hormones involved in glycaemic regulation and their interrelationship.
· The student is able to describe the effects of insulin in different types of tissues.
· The student is able to describe and explain the interrelationship between glucose and fat metabolism.
· The student is able to explain the specific functions of brown adipose tissue.
Study materials
· Lectures Physiology of pancreas and adipose tissue
· Textbook L. Constanzo – Physiology, 6th or 7th edition, Chapter 9 (p.440-447)
Home preparation
Note your diet intake during one day and evaluate the results, especially in terms of energy intake values and assumptions about energy management, carbohydrate intake composition, glycaemic index and glycaemic load on your body. Based on the shortcomings identified, try to suggest changes in the model diet for the next day that would contribute to its improvement.
https://www.2000kcal.cz/demo/
switch into the english version of the website
Background:
What is glycemic load
Glycaemic load measures the impact of a carbohydrate meal on blood sugar levels and the associated insulin response. The higher the GL, the steeper the rise in blood sugar and (in a healthy population) insulin secreted.
Glycemic load (GL) is a relative indicator. That is, the effects of a meal on blood sugar levels are measured relative to a reference food, which is typically white bread or glucose.
The 2000KCAL website uses glucose as the reference food. One unit of glycaemic load corresponds roughly to one gram of glucose consumed, i.e. 1 GL = 1 g of glucose.
A low-glycemic diet is more suitable for a healthy lifestyle. A low-glycaemic diet is more suitable for the prevention of diabetes (or insulin resistance) and inappropriate body composition. Therefore, we recommend keeping the glycemic load (GL) of individual meals below 25 units, ideally even lower than 20 units GL.
The difference between glycaemic load (GL) and glycaemic index (GI)
The difference between glycemic load (GL) and glycemic index (GI) is the difference between practical and theoretical.
The glycaemic index (GI) ranks carbohydrate foods according to the impact their consumption has on blood sugar levels and hence insulin response. Lower GI carbohydrates are digested, absorbed and metabolised more slowly and cause a milder insulin response than higher GI carbohydrates. This definition is similar to the definition of glycemic load; however, the glycemic index is simply a static scale of values (0-100) that are assigned to individual foods. Once these values are assigned, there is theoretically no need to reassign them.
Glycemic load (GL), on the other hand, is a dynamic, practical measure that estimates the actual relative impact of food on blood sugar levels. Since every meal is different, it makes sense to assess glycemic load (GL) for each meal separately, repeatedly.
Calculation of the glycaemic load (GL)
The glycaemic load (GL) of a food is calculated using the formula: GL = GI x g carbohydrate / 100. 
The glycaemic load (GL) of a composite food or whole meal is the sum of the glycaemic loads of the individual meals.
Materials for practical exercises:
Objectives
In this exercise, you will test how your body handles a carbohydrate load in the form of glucose or starch.
At the end of this exercise, you will know the following:
· Measure blood and urine glucose levels after eating a variety of carbohydrate foods.
· Explain how the rate of absorption from the gut differs for simple and complex carbohydrates and fats and their effect on changes in glycaemia.
· Monitor urine glucose levels.
· Describe the hormonal control of blood glucose.
We will need 4 volunteers for this exercise.  
The experimental protocols will be as follows:
1. Control - no food or fluid intake for the duration of the experiment.
2. Glucose solution
3. Complex carbohydrate (white bread)
4. Complex carbohydrate with fat (potato chips)
It is important not to limit the rate at which ingested fluid and food reach the intestine. It is essential that all volunteers have not eaten for at least two hours prior to exercise. Drink only water!
At various time points you will take blood samples and measure the glucose concentration in them. Measurements will be taken as follows:
1. It is important that an initial glucose test is performed before eating or drinking to record a baseline glucose reading.
2. Each proband will eat or drink according to the assigned protocol.
3. You will collect samples at the beginning of each 30-minute period for a total of 90 minutes.
Glycemic measurement procedure
· Make sure you have clean hands before starting.
· Wipe the finger you are about to puncture with an alcohol swab.
· As the type of glucometer varies, you will be given instructions on how to prick your finger.
· In order to ensure that you take a sufficient amount of blood each time you prick your finger, you should do the following:
· Use your non-dominant hand.
· The sides of the middle or ring finger are best; do not use the thumb or the thickened skin on the pad of the fingertip.
· Make sure your hand is warm.
· Place your hand below heart level.
· Massage the palm of your hand towards the base of the finger from which the blood sample is being taken to facilitate blood flow.
Remember to put the used lancet in the bin for safe disposal!
Topics of student’s presentations
1. Insulin dependent and independent glucose entry into tissues and insulin sensitive and insensitive tissues, function of the insulin receptor
2. Metabolic specificity and physiological role of brown fat
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