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*ACID BASE BALANCE
OR

Homeostasis of Blood pH
OR

Regulation of Blood pH
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Introduction

*Acid Base Balance is a
physiological and
biochemical mechanism
associated to body/blood
pH.



What Is pH?

*pH is a Hydrogen ion concentration.
*pH = - log [H']

*Different compartment of human
body has specific pH.

*pH has role in Enzyme activity.



Sources and Types

of

Acids and Alkalies
Added During
Metabolic Life Processes



Acid Base balance is a
homeostatic mechanism

eCarried out to regulate the
altered pH of blood and other
body compartments to its normal
constant range.



Acid-Base Balance

* It is the regulation of HYDROGEN ions.

(The more Hydrogen ions, the more acidic the solution and the
LOWER the pH)

* The acidity or alkalinity of a solution is measured as pH



*Acid Base Balance maintains the
blood pH at normal constant
narrow range of 7.35-7.45.



*pH of the medium directly
affects the enzyme activities

*Optimum pH is an essential
requisite for enzyme activities
and normal metabolism.



Factors Regulating
Acid Base Balance




Acid Base Balance is Regulated By

*First Line of Defense
***Blood Buffer System

*Second Line of Defense
*Respiratory Mechanism

°Third Line of Defense
> Renal Mechanism



Role of Blood Buffer System

°First line of defense in mechanism of
Acid Base Balance.

*Acids (H*) added are neutralized by the
salt part of buffer.



Bicarbonate Buffer

* Sodium Bicarbonate (NaHCO,) and carbonic acid
(H,CO,)

* Maintain a 20:1 ratio : HCO;™ : H,COq

HCl + NaHCO,; <> H,CO; + NaCl

NaOH + H,CO; € NaHCO; +H,0



* H2CO3 formed from Bicarbonate Buffer, is exhaled
out through respiratory system.

* Increased H2CO3 stimulates the respiratory centre in
Medulla Oblongata.

* This in turn stimulates hyperventilation which
promptly removes H2CO3 from blood by expiration.



Role of Renal Mechanism

*Renal mechanism is the third line of
defense mechanism.

*Role of renal mechanism is long term
regulatory process.



* Renal mechanism conserve and
produce Bicarbonate ions ( Alkals
reserve).

 Renal Mechanism is the most effective
regulator of blood pH.

*|f kidneys fail, pH balance fails.



* Renal System maintains Acid Base Balance
through:

* Reabsorption of Bicarbonate (HCO3") ions.
* Excretion of H' ions
 Excretion of titrable acids(Acid Phosphates)

e Excretion of AmMmonium ions
(Glutaminase activity)



Blooca
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EXCRETION OF AMMONIUM ION

Renal tubular cell
Glutamine
'

Tubuliar Turmean

HCOS <

L <1
_b—’NHa — > NH5
Glutamaltes
R ey 2 Na™
HCO5 + H ——>
T NS
Ho OO, s
T CA :
COs + HO Excreted

NH3 is obtained from Deamination of Glutamine
NH,* cant diffuse back
2/3 of body acid load liberated in the form of NH,*
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4 Types of Primary Acid-Base Disorders

Acid Base Imbalances Biochemical
Change
Respiratory Acidosis Increased H2CO3
T PCO,
Respiratory Alkalosis Decreased H2CO3
1 PCO,

Metabolic Acidosis

Y| HCO;

Metabolic Alkalosis T[HCO;_
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RESPIRATORY ACIDOSIS
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Normal Arterial Blood Gas (ABG)
Lab Values:

* Arterial pH: 7.35-7.45

* HCO,: 22 - 26 mEq/L

* PCO,: 35-45 mmHg

* TCO,: 23 — 27 mmol/L

* PO,: 80 — 100 mmHg

* Base Excess: -2 to +2

* Anion Gap: 12 - 14 mEq/L
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