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Aims and objectives – to understand how the body handles water and what can go wrong. To understand how to interpret blood results in this context and how disorders of water balance might be managed.

Much of the body is water.  Water allows solutes to remain dissolved, and changes in body water can cause changes in solute concentrations. Physiological processes require tight control of solute concentrations, and hence water distribution is also tightly regulated.

Control of body water is mainly through the kidneys. The proximal tubule reabsorbs 70% of water filtered together with salt, but cannot change the concentration of urine (iso-osmolar reabsorption). The loop of Henlé in the kidney allows humans to make dilute urine, while the distal tubule and collecting ducts act to make concentrated urine, through the action of ADH (or Vasopressin). Humans can change the concentration of their urine over a very wide range. ADH is the key hormone controlling water balance, but many others affect water homeostasis via actions on salt and water (eg cortisol, thyroxine, atrial natriuretic peptide).

Excess water leads to solute dilution (eg hyponatraemia) whilst water deprivation leads to solute concentration (eg hypernatraemia). Both theses states can cause severe problems. Both can also be caused by bad doctoring, as well as by hormone dysfunction, drugs, behaviour etc. 

Dehydration (in its true form loss of water only) leads to increased concentration of solutes, and reduction of both extracellular and intracellular volume. Dehydration is a very potent stimulus to ADH release, which should minimise further water loss through the kidneys by increasing the reabsorption of water in the distal tubules – less water is excreted in the urine. If this does not happen and water loss is not corrected, dehydration leads to death. Under- or over-activity of the hormone systems controlling water balance can lead to over or under-hydration, and various electrolyte disturbances. Excess ADH leads to water retention and hyponatraemia, while too little ADH leads to diabetes insipidus and dehydration. The renin-angiotensin system is also crucial in control of water balance via the effects of angiotensin II and aldosterone on sodium handling and vasoconstriction.
It is important to identify the cause of disturbance in patients physiology in order that the correct action can be taken to remedy the situation – if water is missing, water needs replacing alone; if salt is lost, salt needs replacing. 

(see http://www.nice.org.uk/guidance/index.jsp?action=download&o=63879 ) 

