FLUIDS AND ELECTROLYTES
Homeostasis
· State of internal equilibrium


-occurs when fluid, electrolyte, and acid-base balance are within normal 


  limits



-maintain by movement and exchange of water and solutes 

Solutions
· Liquids (solvents) containing dissolved substances (solutes) are classified according to their concentration or tonicity


(Example: Salt Water~ Water is the solvent, Salt is the solute.  The 


 
 concentration increases as you add more salt)
· Types of Solutions


1. Hypotonic-low solute concentration than another solution


2. Isotonic- equal solute concentration than another solution


3. Hypertonic-higher solute concentration than another solution 
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What Happens

· Hypotonic Solutions


-when a less concentrated solution (hyptonic) is placed next to a more 


 concentrated solution, the hypotonic fluid will shift into the more 



 concentrated solution to equalize the concentration

· Isotonic Solutions


-No fluid shifts occur because isotonic solutions because they are equally 


 concentrated

· Hypertonic Solutions


-when a higher concentrated solution (hypertonic) is placed next to a less 


 concentrated solution, the less concentrated fluid will move into the more 


 concentrated solution to equalize the concentration

Solutes

· Two Classes



1. Electrolytes




A. Positively Charged (Cations)





-Sodium [Na], Potassium [K], Calcium [Ca], and 





 Magnesium [Mg]




B.  Negatively Charged (Anions)





-Chloride [Cl], Phosphorus [Ph], and Bicarbonate [HCO³]



2. Non-Electrolytes (substances without an electrical charge)




-Glucose, proteins, lipids, oxygen, carbon dioxide, and organic 



  acids

Osmolality

· Number of osmols (units of osmotic pressure) per kilogram of a solution

Osmolarity

· Number of osmols per liter of a solution
Body Fluid Compartments


1. Intracellular Fluid (ICF) 



-fluid inside cells



-largest body compartment



-accounts for 2/3 of total body fluid



-potassium is the key electrolyte


2.  Extracellular Fluid (ECF)



-Three compartments




A. Interstitial Fluid (ISF)




-space between cells




B. Intravascular Fluid 





-plasma




C. Transcellular Water (TSW)





-found in specialized compartments like ocular, 





 cerebrospinal, pleural, synovial, and gastric fluids



-Sodium is the key electrolyte
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Fluid Shift
· Fluid shifts between the ICF and ECF regularly to maintain homeostasis

· Occurs when there is a loss of fluid within the ICF or ECF

Third-Spacing
· Sometimes fluid is pushed outside of the ECF and ICF
· This fluid cannot be used by the ECF or ICF
· It does not contribute to the body’s equilibrium or homeostasis 
· Referred to as a “third-space shift” or “third-spacing”
· Early signs include decrease urine output despite adequate fluid intake
· Urine output decreases because the fluid is in the third-space, the kidneys receive less blood and try to compensate by decreasing output
· Other S/S include tachycardia, hypotension, decreased CVP, edema, increased body weight, and imbalances in fluid intake and output
· Occurs in ascites, burns, peritonitis, bowel obstruction, and massive bleeding into a joint or cavity
· Can also occur with stress associated with undergoing surgery
Fluid Movement Basics
· Maintains homeostasis
· Affected by membrane permeability, hydrostatic, and osmotic pressures
· Moves via two ways


1. Active Transport




-Requires energy (glucose, ATP)



-Example: Sodium-Potassium pump



2. Passive Transport




-Does not require energy




-Examples: Osmosis, Diffusion, and Capillary Filtration
Solvent (water) Movement
· Occurs via osmosis



-solvent moves through semipermeable membrane



-moves from an area of lower solute concentration to an area with higher 


 solute concentration
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In the picture above, the water on the left side pushes (the hypotonic, ↓ osmolaity side) into the right, which pushes the high salt volume from the right (the hypertonic, ↑ osmolality side) to the left to equal the concentration, thereby making them isotonic.
· This occurs for two reasons



1. Osmotic Pressure



2. Hydrostatic Pressure

· If ICF osmolality increases, water shifts from the ECF to the ICF


(if the ICF gets too salty, water comes in from the ECF to dilute it to make both  the ICF 
 
 
 and ECF concentrations equal **AKA Isotonic**)
· If the ECF osmolality increases, water shifts from the ICF to the ECF


(if the ECF gets too salty, water comes in from the ICF to dilute it to make both the ECF and ICF 
 
 concentrations equal **AKA Isotonic**
Solute (salt) Movement

· Occurs via active and passive transport


A. Active




-requires energy to move solutes from an area of lower to higher 



 solute concentration



B. Passive




a. Diffusion





-solutes move from high solute concentration to low





-results in equal solute distribution




b. Filtration





-requires the force of hydrostatic pressure to move water 




 and some solutes through the cell membrane

· Most solutes move by passive transport

· Active transport (sodium-potassium pump) required to:



-move sodium from the ICF to the ECF



-move potassium from the ECF to the ICF



-allow solutes to move from low solute concentration to high 

Vascular Movement of Water and Solutes

· Movement of water and solutes occurs continuously between the vascular (vessels) and ISF compartments
· Occurs via hydrostatic and colloid osmotic pressure
· Pressure differences in the venous and arterial ends of capillaries influence the direction and rate of water and solute movement
Hydrostatic Pressuer

· In the capillaries’ arterial end:


-facilitates movement of plasma into the ICF


-moves water, solutes, and gases from the vascular space to the ISF

· In the capillaries’ venous end:


-draws water, metabolic wastes, and carbon dioxide from the ISF into the 


vascular compartment

**Hydrostatic pressure helps the train drop off what the body needs from the vessels and pick up the garbage the body has already used, to be excreted**

Colloid Osmotic Pressure
· Helps maintain plasma volume

· Prevents too much fluid from leaving the capillaries

· When fluid filters through a capillary, the protein albumin stays behind

· pH

· Refers to acidity or alkalinity of a solution
· Determined by the hydrogen ion concentration
· All body fluids have a pH but they vary
· Regulated through the action of a buffer, the lungs and the kidneys, in that order
· Depends on the bicarbonate-carbonic acid ratio in the plasma and ECF
· Normal arterial pH is 7.35-7.45
· An arterial blood pH < 6.8 or > 7.8 is incompatible with life
