
BACKGROUND:

Metabolism is the process by which the body converts food 
into energy.  Acidic and basic substances are created in this 
process.  Acidic substances have a low pH, and basic 
substances have a high pH.  The pH scale runs from 1 to 14, 
with 7 being neutral.  A person's health depends in part on a 
proper ratio of acid and base in the body, known as "pH 
balance".  The body typically keeps the blood in a pH range of 
7.35-7.45 (See figure 1). If pH levels become imbalanced 
toward too acidic, "acidosis" results.  If pH levels are too basic 
(also known as alkaline), "alkalosis" results. 

Metabolic acidosis, an imbalance associated with excess 
acidity in the blood, can occur as a result of numerous 
diseases and conditions.  These include high protein diets, 
excess coffee and alcohol consumption, chronic disease, toxic 
exposure, vigorous exercise, dehydration, kidney disease, 
poisoning, shock, poor digestion, and the normal process of 
aging.  Acidosis does not refer to "acid reflux" or heartburn, 
which has different causes.

Figure 1:  The pH of Blood

 

HOW IS ACID-BASE BALANCE MAINTAINED IN THE BODY?
 
The process of converting food to energy (metabolism) 
produces heat, carbon dioxide, water, and waste products. The 
waste products that result from the consumption of food are 
generally acidic, and they must be removed or neutralized to 
sustain a normal pH balance in the blood.  In a healthy adult, 
blood pH levels range narrowly from 7.35 to 7.45, which is 
slightly alkaline (see figure 1).  If blood pH falls below or rises 
above this range and remains at that level for more than a 
short time, serious health problems, and potentially death, can 
result.

The body maintains a proper pH balance in various ways.  
Excess acid is bound to other molecules or expelled from the 
body.  The organs responsible for maintaining proper body pH 
balance are predominantly the kidneys, lungs and, to a lesser 
degree, the skin and lower intestines.  The kidneys filter the 
blood and remove excess acids and other substances.  They 
excrete ammonia into the urine when the blood is acidic.  
They also return needed substances such as sugars, amino 
acids, and water to the blood.  The lungs vent carbon dioxide,

which is acidic.  The lower intestines expel excess acid or 
base through the feces.  The skin secretes acid through  
perspiration.

Another mechanism the body uses to balance pH is the 
chemical buffers in the fluids and bone.  Protein from muscle 
can be released to bind with acids in the blood.  This can 
contribute to loss of lean muscle mass.  Calcium and 
phosphorus in the bones can even become a buffer source 
because they can bind to acidic substances to neutralize 
them.  This would exist in a more long term or serious 
condition, and can contribute to bone mineral loss.  Other 
buffer systems include bicarbonate, hemoglobin, and the 
phosphate cycle.  These are present in the blood and tissues 
and help to neutralize pH imbalance.

When the capacity of these buffering systems is exceeded, it 
changes the pH balance and results in acidosis or alkalosis.  
Acidosis and alkalosis are disturbances indicating a pH 
imbalance in the blood.  Although they are not diseases 
themselves, they can be signs of an underlying disease or 
condition.  Even with our buffering systems working to 
maintain blood pH, we may have slightly more acidic blood 
than is healthy.  This is because the buffering systems may not 
be working at their best.  They can get overloaded and age 
just like we do.  These buffering systems are critical to 
maintaining a healthy blood pH.  They will maintain healthy 
blood pH at all costs.  This means that measuring saliva or 
urine pH as normal or near normal will not tell you if the 
body is maintaining this pH by taking calcium from the 
bones or protein from the muscles.  So, a slightly acidic 
blood can mean that the body is relying heavily upon 
buffering systems to maintain a near-normal pH at the 
expense of those organs and buffering systems.

SO WHAT DOES pH IMBALANCE DO TO THE BODY?

Imbalances in blood pH are classified in two main ways.  
These are metabolic and respiratory.  Metabolic imbalances 
occur because of breakdowns in kidney function, ingestion or 
loss of imbalanced fluids, or other problems within the 
organs.  Respiratory imbalances occur because of problems 
with oxygenation of blood: hyperventilation, stagnated blood 
flow, etc.  So, the four main categories are Metabolic Acidosis, 
Metabolic Alkalosis, Respiratory Acidosis, and Respiratory 
Alkalosis. 

The dominant type of pH imbalance in western culture is 
metabolic acidosis.  Metabolic acidosis is not a cause of 
heartburn, or acid reflux.  Evidence indicates that metabolic 
acidosis is associated with kidney stones, gout, fibromyalgia, 
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interstitial cystitis, loss of muscle mass, osteoporosis, thyroid 
problems, cystic fibrosis, progression of HIV to AIDS, stunted 
growth of infants and children, irritable bowel syndrome, and 
even some forms of cancer, such as prostate cancer. Acidosis 
can also reduce enzyme activity, since enzymes function in 
narrow pH ranges in the body. Enzymes are very important 
proteins which are critical in almost all body processes, such 
as the breakdown of food.  They are like tools.  Running the 
body without enzymes is like trying to get a nail in a wall 
without a hammer.  Metabolic acidosis is likely related to the 
excess amounts of protein, fat, refined flour, and sugar that are 
commonly consumed in the western world.  These dietary 
patterns result in acidic metabolism. Other contributing 
factors are normal nutrient processing, toxic exposure, chronic 
disease, dehydration, severe diarrhea, and excess acid 
produced during exercise.  Aging can contribute to metabolic 
acidosis as the function of the lungs and kidneys becomes 
less efficient.  

Other pH imbalances are less common.  Respiratory acidosis 
and alkalosis are caused by lung malfunction (i.e., from 
smoking, altitude, or disease).  Metabolic alkalosis is even less 
common because it is almost always caused by an abnormal 
condition such as bulimia or the consumption of an excessive 
amount of antacids.

SUMMARY:

Conditions such as high protein diets, chronic disease, toxic 
exposure, vigorous exercise, dehydration, and aging make the 
blood more acidic, which stresses the various buffer systems 
in the body.  It is the overuse of the body's buffer systems, not 
the actual blood pH, which is the primary area of concern.  The 
body works so hard to maintain a normal blood pH that it may 
result in damage to other areas of the body (such as the bone) 
in the process.  So, a slightly acidic blood can mean that the 
body is relying heavily upon buffering systems to maintain a 
near-normal pH at the expense of those organs and buffering 
systems.  Conditions associated with metabolic acidosis can 
result directly from acidic blood. They can also result from 
overuse of the body's buffer systems. With some correlated 
conditions, the connection is still being investigated.  These 
conditions include kidney stones, fibromyalgia, interstitial 
cystitis, loss of muscle mass, osteoporosis, thyroid problems, 
cystic fibrosis, progression of HIV to AIDS, stunted growth of 
infants and children, irritable bowel syndrome, gout, the 
inactivation of body enzymes, and even some forms of cancer.  
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