A/P 242 Chapter 27 Notes (2014) G. Brady

Tortora, 13th ed.
FLUID, ELECTROLYTE, AND ACID/BASE BALANCE

Body Fluid:

2/3 is intracellular fluid (ICF), inside cells.

1/3 is extracellular fluid (ECF), outside cells.

80% of ECF is interstitial fluid (fluid in between cells).

20% of ECF is blood plasma.  
_________________________________________________________

EXAMPLES OF INTERSTITIAL FLUID:

CSF, Lymph, GI fluid, Synovial fluid, Fluid in eyes and ears, Fluid between serous membranes (eg. abdomen, lungs, heart).

________________________________________________________

Fluid Balance = water and electrolyte balance

Water gained = water lost

Water gained per day = 300 mls Metabolic water, 1000 mls in ingested foods, 1200 mls in ingested fluids = 2500 mls total.

Water lost per day = 100 mls in feces from GI tract, 400 mls from lungs, 600 mls from skin, and 1500 mls from kidneys = 2500 mls total.

_________________________________________________________

Electrolytes = chemical elements that dissolve in body fluids and dissociate into cations (Na+, K+, Ca++) and anions (Cl-, HCO3-).  
Electrolyte Functions:

1. control osmosis of water

2. maintain acid/base balance

3. carry electrical current

4. serve as enzyme co-factors

________________________________________________________

ECF versus ICF

Most abundant cation:

ECF = Na+

ICF = K+

(Note:  the sodium/potassium pump uses active transport to keep the K+ level 1,000 times higher INSIDE the cell than outside and Na+ level 17 times higher OUTSIDE the cell than inside the cell).

Most abundant anion:

ECF = Cl-

ICF = proteins and phosphates

Note:  Sodium (Na+) is the most abundant extracellular ion.

Hyponatremia = decreased Na+ 

Causes: vomiting, diarrhea, diuretics, anything that causes a sodium loss.

Hypernatremia = increased Na+

Causes: dehydration or increased sodium intake.

_________________________________________________________

Cl- = main extracellular anion

K+ = main intracellular cation

Hypokalemia = decreased K+

Causes: vomiting, overhydration, diuretics, diarrhea, anything that causes a potassium loss.

Hyperkalemia = increased K+

Causes: excessive intake of potassium or renal failure.  Can cause death by inducing ventricular fibrillation.

Hypochloremia = decreased Cl-

Hyperchloremia = increased Cl-

_________________________________________________________

HCO3- = important ion in plasma that acts as a buffer.

     HCO3-            +     H+        >>>>>>     H2CO3

Bicarbonate buffer    + Hydrogen ions >>>>>> Carbonic acid

__________________________________________________________

Ca++ = most abundant ion in the body.

Mainly extracellular.  

Structural component of bones and teeth.

__________________________________________________________

Acid / Base Balance

Homeostasis is maintained by controlling H+ concentration in body fluids, especially ECF (extracellular fluid).

Normal ECF pH = 7.35-7.45

Homeostasis is maintained by:

1. buffer systems (protein buffer system; hemoglobin buffer system; carbonic acid-bicarbonate buffer system; phosphate buffer system.  

2. excretion by the kidney (renal compensation

3. respiration (exhaling CO2; respiratory compensation)

Increase rate and depth of breathing for 1-3 minutes results in MORE CO2 exhaled = Increase in pH (more alkaline).

Decrease rate and depth of breathing for 1-3 minutes results in LESS CO2 exhaled = LOWER pH (more acid).

Note: pH of body fluids affects rate of breathing.

Adidosis = pH < 7.35 = depression of the CNS synaptic transmission.

Alkalosis = > 7.45 = overexcitability of CNS; overfacilitation of synaptic transmission.

Compensation = physiologic response to an acid/base imbalance.

Respiratory acidosis/alkalosis = disorder of blood pCO2.

Metabolic acidosis/alkalosis = disorder of bicarbonate ion concentration (HCO3-).

Respiratory acidosis = increased pCO2, decreased pH

Cause: hypoventilation

Metabolic acidosis = decreased HCO3-, decreased pH

Cause: loss of bicarbonate or failure of kidney to excrete H+

Respiratory alkalosis = decreased pCO2, increased pH

Cause: hyperventilation

Metabolic alkalosis = increased HCO3-, increased pH

Cause: excessive vomiting, taking alkaline drugs like Mylanta

___________________________

The End

___________________________

