
This article is an overview of the various clinical syndromes known as metabolic acidosis. This is a condition of the body in

which there is too much acid in the blood or other fluids. Symptoms include rapid breathing and lethargy. Severe cases can

lead to shock or even death.

Learn and understand how blood acidosis develops. The development of acid excess in the blood is one form

of the many metabolic disorders that can occur in humans. This article will discuss the main medical syndromes

that involve acid concentration disturbances in the blood. The blood of living systems in general and of humans in

particular has special mechanisms that keep the pH level of the blood stable. These mechanisms are basic chemical

processes that the body uses in order to prevent tissue destruction. There are macromolecules, such as proteins,

whose structures and functions can be altered by pH changes in the blood. Also metabolic reactions in the body can be

susceptible to changes in the pH value of the blood plasma. Therefore it is essential to keep the pH of the blood within

a narrow range in order to prevent disturbances in the homeostasis (normal health) of the body.

Learn what keeps the blood pH from changing. The pH of the blood is tightly regulated within a narrow range

by chemical mechanisms called "buffers". Buffers can control the pH of any solution (soft drinks, beer, blood, etc).

Buffering chemistry will not be discussed here, and the reader is referred to any analytical-chemistry text that discusses

these concepts. The main buffers that are used in the human body are the bicarbonate and the phosphate buffers. The

bicarbonate buffer is predominantly active outside the blood cells and within the blood plasma. The phosphate buffer is

mainly active inside the cells. This is because bicarbonate ions are found mainly outside the cells while phosphate ions

are largely found inside the cells.

Be familiar with the chemical concept of buffers. Because bicarbonate ions predominate in the blood plasma

outside the cells, acid concentration is controlled by bicarbonate ions. These ions are available to the blood from

two sources. One is the exogenous (external) administration of this ion through basic solutions that contain it. The

other source is endogenous (internal), meaning the ion is introduced by the biochemical reaction between water and

carbon dioxide in the blood. This reaction is encouraged by the presence of an enzyme called carbonic anhydrase.

This enzyme drives the water-carbon-dioxide reaction in the direction of the formation of carbonic acid which in turn

forms the bicarbonate ion that helps regulate the blood's pH level.

Realize that even in the presence of bicarbonate ions, blood acid levels can get too high when affected by

metabolic disturbances. The two clinically most important metabolic disorders that involve acidosis of the blood

plasma are diabetic ketoacidosis and lactic acidosis. Other common causes of acidosis are chronic renal failure and

respiratory insufficiency.

Learn about the types of metabolic acidosis. Diabetic ketoacidosis is a complication observed in patients with

diabetes mellitus. This disorder causes the accumulation of organic (ketonic) acids formed by the metabolism of

fatty acids. The other metabolic disorder causing acid build-up in the blood is called lactic acidosis. In this case acid

accumulation results from anaerobic fermentation of glucose into lactic acids. This means that glucose is metabolized

without the use of oxygen. The ATP yield (energy production) in the case of anaerobic fermentation is lower than that

under aerobic conditions that use oxygen.

Study the medical syndrome of lactic acidosis. The accumulation of lactic acid in the blood lowers the pH

level. This makes the pH only slightly acidic but low enough to cause metabolic acidosis. This condition can be

triggered by the presence of hypoxic (low oxygen) conditions. This can occur in patients with low blood pressure or

respiratory failure. Chronic kidney failure can also trigger inorganic metabolic acidosis. This is believed to be the result

of the kidneys' failure to remove electrolytes (waste material) from the blood. One of these retained electrolytes is
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protonic acid. This type of acidosis involves inorganic acids as opposed to the organic acids found in most cases of

acidosis.
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