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Acid-Base balance

* Acids:

* Acid is a substance whose dissociation in
water releases hydrogen ions (H*)

* Addition of an acid to a solution, increases
concentration of free H* in the solution.

* Produces more acidic solution & decrease in
pH k
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solution & decreases its H' concentration by accepting
or by binding with free H'.

* This results in increase in pH of the solution.

* NaOH - Na* + OH

* The OH". accepts H* & results in the formation of water.

.
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Maintenance of blood pH

* The normal pH of the blood is maintained in
the narrow range of 7.15 - 7.45 (slightly
alkaline).

* The body has developed three lines of
defense to regulate the body’s acid-base
balance.

.







* The buffer resists the change in the pH by the

addition of acid or alkali & the buffering

capacity is dependent on the absolute
concentration of salt & acid



* Sodium bicarbonate & corbome aad (NaHCO
H CO ) is the most predominant buffer system
of ECF (plosma)






Na HPO ) constitute the phosphate butter
* It is mostly an intraceliviar buffer



Proten buffer system

* The plasma proteins & hemoglobin constitute
the protem buffer

* The bufferng capaaty of protems is
dependent on the pK of 1onizable groups of
amino oads

* The imidazole group of histidine pK -« /) is
the most effechive contributor of protemn

buffer
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*CO, is Produced by
cellular respiration.

* CO; is converted to
bicarbonate by

carbonic anhydrase.
* results in LOWER pH in

respiring tissues.
* CO,; is exhaled in lungs.




* Respiratory system provides a rapid
mechanism for the maintenance of acid-base

* This is achieved by regulating the
concentration of carbonic acid (H CO ) in the
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* The rate of respiration is controlled by a
respiratory centre. located in the medulla of
the brain
* This centre is highly sensitive to changes in the
pH of blood.

« Decrease in blood pH causes hyperventilation
to blow off co, & reducing the H,CO,
concentration.
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ARTERIAL BLOOD GAS INTERPRETATION













Metabolic acidosis
* Reduction n bicarbonate leads to foll in blood
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Respiratory acadoss

* The primary defect is due 1o o retention of €O
(Increased M CO )

* Couses for respiratory ocdosis are
depression of respwratory centre pulmonary
disorders & breathing aw with high content of
<o,

.




Metabolic alkalosis

* This is due to increase in HCO  concentration
* Occur due to excessive vomiting or on

excessive intoke of sodium bicarbonate for




P—————

Respiratory alkalosis

* This is due to decrease in H CO,
concentration.

* This is due to prolonged hyperventilation
resulting in increased exhelation of €O, by
the lungs

+ Renal mechanism tries to compensate by
ncreasing the urinary excretion of HCO,



