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BLOOD pH and BUFFERS 
CO2 is transported in blood as HCO3 - (bicarbonate ion) 
Maintained by CARBONIC ACID/HYDROGEN CARBONATE system

     H+  + HCO3 -  ↔ H2CO3  ↔ H2O  + CO2
              bicarbonate         carbonic
                                            acid
KIDNEYS and LUNGS work together to maintain pH of blood ~ 7.4

If pH rises ABOVE normal range = ALKALOSIS 
If pH falls BELOW normal range = ACIDOSIS


[CARBONIC ACID] controlled by LUNGS

   BREATHING FASTER/DEEPLY REMOVES MORE CO2 

          decreasing H2CO3 and HCO3-  in blood and raising blood pH (less H+)
[HCO3 - ] is controlled by rate of EXCRETION by KIDNEYS 

RESPIRATORY ACIDOSIS – decreased respiration raises CO2 in blood
Causes: Asthma, pneumonia, emphysema, inhaling smoke
Treated with breathing assistance: mechanical ventilator/medicine to open constricted airway

METABOLIC ACIDOSIS
Heavy exercise/fasting/diabetes/severe  burns
Release acidic byproducts of metabolism (LACTIC ACID) into blood and ↓ pH
Body’s response= ↑ breathing to remove excess CO2 (Ex: panting when exercising); kidneys excrete more HCO3-
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SEVERE BURNS
Fluid leaks from circulatory system into injured area 
reducing blood volume & oxygen to tissues
Lack of oxygen causes tissues to produce more lactic acid → ACIDOSIS
Person breathes harder to compensate & remove more CO2
If too severe- blood volume drops too low and body can’t compensate 
      blood pressure ↓; CO2 excretion ↓; acidosis ↑  = SHOCK

Treatment: Increase blood volume with IV 
    (LACTATED RINGER’s SOLUTION = isotonic with blood
RESPIRATORY ALKALOSIS – excessive breathing causes rise in pH (less H+)
Causes: hyperventilation, anxiety, fever
Body response: fainting (slows breathing); kidneys excrete less HCO3-
Treatment: Breathing into paper bag ↑ CO2 → lowers pH
METABOLIC ALKALOSIS- increase in pH due to illness (Repeated vomiting) or chemical ingestion (diuretics)
Body response: slow ; kidneys excrete less HCO3-
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