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A, Water & pH

Water ie predominant chemieal component of living organisms. Its unique physical propertiss, which
include the ability to solvate a wide range of organic and inorganic molecules, derive from water’s dipolar
structure and exceptional capacity for forming hydrogen bonds. The way in which water interacts with a
solvated biomolecule influences the structure of each. An excellent nucleophile, water is a reactant or
product in many metabolic reactions. Water has slight propensity to dissociate into hydroxide ions and
protons. _ The acidity of agueous solutions is reported using logarithmic pH scale. Bicarbonate and other
buffers normally maintain the pH of extracellular fluid between 7.35 and 7.45. Suspected disturbances of
acid-base balance are verified by measuring the pH of arterial blood and the COzconfent of venous blood.
Causes of acidosis (blood pH < 7.35) include diabetic ketosis and lactic acidosis. Alkalosis (pH >7.45) may
follow vomiting of acidic gastric contents. Regulation of water balance depends upon hypothalamie
mechanisms that control thirst, antidiuretic hormone (ADH), on retention or excretion of water by kidneys,
and on evaporative loss. Nephrogenic diabetes insipidus, which involves the inability to concentrate urine
or adjust to subtle changes in extracellular fluid osmolarity, results from the unresponsiveness of renal
tubular osmoreceptors to ADIL.

. Biologic Oxidafion .

Chemically, oxidation is defined as the xremoval of electrons and reduction as the gain of
olectrons. Thus, oxidation is always accompanied by reduction of an electron accepter. This principle of
oxidation-reduction applies equally to biochemical systems and is an important concept underlying
understanding of the nature of biologic oxidations. Note that many biologic oxidations can take place
without the participation of molecular oxygen, e.g., dehydrogenations. The life of higher animals is
dependent upon a supply of oxygen for respiration, the process by which cells derive energy in the form of
ATP from the controlled reaction of hydrogen with oxygen to form water. In addition, molecular oxygen is
incorporated into a variety of substrates by enzymes designated as oxygenase; many drugs, pollutants, and
chemical carcinogens (xenobiotics) are metabolized by enzymes of this class, known as the cytochrome P450,
system. Administration of oxygen can be lifesaving in the treatment of patients with respiratory or
circulatory fatlure.
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