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Background

One consequence of exercise is the gradual dehydration that occurs to some degree via sweat and respiratory fluid losses.  The purpose of the proposed work will therefore be to examine whether ingestion of a supplement containing specially structured water with tightly clustered hydrogen-bonds may promote a more positive fluid balance than when ingesting plain water.  

If you decide to participate in the study, you will be asked to ingest a carbohydrate supplement reconstituted with clustered water and the same carbohydrate supplement reconstituted with plain water prior to and during an exercise test designed to place high demand on the aerobic energy system.  You will also perform the exercise test on another occasion having ingested one of these supplements for 7 days beforehand.  The effect of these nutritional supplements will then be assessed in terms of your physical performance (via a cycling test), your metabolism (via collection and analysis of expired breath samples) and your circulating metabolites/hormones (via collection and analysis of blood samples).

Procedures

Should you agree to participate in this study then you will be asked to complete preliminary tests and between 3 main trials, as described below:

Preliminary Tests

VO2peak test
This test is designed to assess your ability to take oxygen from the atmosphere, deliver it to your working muscles and then use the oxygen to produce energy for exercise.  In this test, you will be asked to cycle on an SRM ergometer at whatever pedal cadence you choose while the resistance is gradually increased (i.e. every 3 minutes).  Samples of expired gas will be collected through a sterile breathing tube and valve during the final minute of each stage and you would be asked to continue until you indicate that you are only able to cycle for one more minute, at which point we would collect a final gas sample in order to calculate your VO2peak.  This test is therefore demanding but, by definition, tolerable because you are able to stop whenever the exercise becomes too difficult.  The duration of this test is therefore variable depending on each person’s individual fitness level but most people reach the point of fatigue in approximately 20 minutes.
Familiarisation Test
We will use the data from your VO2peak test to calculate exercise intensities that will elicit 65% and 90% of your VO2peak, which will be the intensities you will be required to cycle at during main trials.  We therefore ask you to return to the laboratory in the weeks prior to main trials to perform a familiarisation visit.  Aside from helping you to become familiar with the testing procedures, this visit also provides the opportunity for us to check that the exercise intensity we calculated is appropriate for you.  During this visit, you will essentially be introduced to all the procedures we will employ during main trials (but without any physiological samples being taken) and will be asked to perform the exercise test (described in detail below). 
Main Trials

All main trials will be separated by an interval of at least 7 days for male participants and 28 days for female participants (to ensure tests are completed at the same point in the menstrual cycle).  The overall protocol to be followed during each trial day is illustrated in the schematic below:
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Upon arrival in the laboratory on the day of main trials, your body mass (weight) will first be measured before a cannula (small tube) will be inserted into one of the veins on your forearm so frequent blood samples can easily be collected throughout the rest of the trial.  This procedure will be performed by an individual from our research team with extensive experience of such procedures but this individual will not be a medical doctor.  A resting sample of your expired gases will also be collected in the same way as during the earlier preliminary visits but for 5 minutes in order to have collected enough gas.  The first blood sample will then be taken.  As with all subsequent blood samples, only 10 ml will be taken from you and will be replaced with a similar volume of isotonic saline (salt water) to keep the cannula clear of blood between samples.

You will then be provided with one of the experimental solutions to ingest within 5 minutes and further expired gas and blood samples will be taken after an hour of resting in the laboratory just prior to the onset of the exercise test.  You would then be asked to change into your cycling kit ready to begin cycling at a work rate calculated to elicit 65% of their individual VO2peak and will continue to do so for 90 minutes.  After 15 minutes of exercise, you will be provided with a further 250 ml volume of the prescribed solution to ingest, with repeated blood and gas samples collected every 15 minutes during exercise, every time immediately followed by ingestion of a 250 ml bolus of one of the solutions.  You will therefore consume a total fluid intake of 2 litres over the course of the entire trial, which would be sufficient to replace typical sweat losses (i.e. 1 litre per hour) to maintain fluid balance.  After you ingest the last 250 ml, the exercise intensity will be increased to a work rate equivalent to 90% VO2peak, which we will encourage you to sustain until you indicate that you are physically unable to do so, at which point the test will be stopped and we will collect a final blood sample from you.  Studies which have previously used this test typically find that participants can exercise for between 5 and 10 minutes at this intensity.  We will then measure your body mass again before providing you with a lunch consisting of ham/cheese sandwiches, fruit, crisps and chocolate.  You will then be provided with a measuring cylinder with which to monitor and record your urinary fluid losses over the first 4 hours following the exercise test.
Sample Collections

Venous blood samples will be taken via an indwelling cannula (a plastic tube that can be left in your vein throughout the day) at rest and every thirty minutes during exercise.

Expired air samples will be collected at the same time as blood samples are collected.

Heart rate will be monitored continually throughout the test by short range telemetry (Polar- Heart rate monitor).

Post-exercise urine volume will be recorded for 4 hours after the test.

Requirements

In the lead up to your first trial you will be provided with fourteen 500 ml bottles of one of the nutritional supplements and asked to ingest one each morning and evening in the seven days leading up to your first main trial day.  The same quantity of unmarked bottles will also then be provided for you to ingest over the same period in the lead-up to your subsequent trials.
In addition to this required nutritional intake between trials, you will also be asked to weigh and record your normal food intake for 2 days prior to the first main trial and then adhere to this diet in the 2 days prior to your subsequent trial/trials (you will be provided with scales and a food record diary and it will be explained how to help us get the most accurate record of your usual diet).

You will be required to arrive in the laboratory on the morning of each main trial having observed a 10 hour overnight fast.  You are also asked to refrain from heavy exercise and alcohol in the 2 days prior to each main trial.
Possible Risks/Discomforts

During the first preliminary test you will reach your maximal ability to extract oxygen from the atmosphere and this will require maximum effort for 1-2 minutes.  This will not be dissimilar to your usual training and you should recover fully within 5 minutes.  Similarly, exercise test during main trials is demanding but you will be free to stop exercising whenever you feel it has become too difficult. Blood sampling via a cannula can cause minor bruising and carries a very small risk of air or plastic embolism (a bubble or fragment of plastic that can potentially become lodged in a blood vessel and potentially interfere with normal blood flow), as is usual in such procedures, but the occurrence of such events is very rare and best practice minimises any risks.
The novel ingredient you will be asked to ingest during this study (Clustered Water) has been directly tested in human volunteers at the dose you will be provided, of whom approximately 10% reported ‘mild’ or ‘light’ undesirable effects with these ingredients (i.e. quickened intestinal movement, increased frequency of urination, dizziness, fatigue, stomach discomfort/pain, heart fluster, diarrhoea, insomnia, thirst, respiratory tract infection, cold & foot pain), although these effects were only apparent with more prolonged supplementation (15-30 days) than the maximum you may receive (i.e. 7 days).  All effects subsided within 1-7 days and, importantly, none occurred any more prevalently or severely than when supplemented with a placebo.
DISCLAIMER
Should any of your blood test results fall outside the usual range, you will be informed and referred to your GP as the researchers are not medically qualified to interpret these results.
Basic Overview: Dos and Don’ts
	Do
	Don’t

	Weigh & Record your food precisely before trial 1
	Take part if you feel unwell

	Adhere to this diet over the 2 days prior to subsequent trials 
	Have breakfast before coming into the lab

	Bring pedals/cleats. 
	Take part in any strenuous exercise for 48 h prior to a main trial

	Arrive in the lab after a 10 h overnight fast
	Consume any alcohol for 48 h prior to any main trial

	Bring spare clothes to change into following exercise
	Rush into the lab for any testing


Thank you for expressing an interest in taking part in this study.  Please don’t hesitate to get in touch via the contact details below if you have any further questions:
Dr James Betts
Human Physiology Research Group
School for Health
University of Bath
Bath, BA2 7AY
United Kingdom

 

Office: 
01225 383 448
Mobile:
07866 743 384

Fax: 

01225 383 275
Email:

J.Betts@bath.ac.uk
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