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Electrolytes

Substances whose molecules dissociate into
ions when they are placed in water.
CATIONS (+) ANIONS (-)

Medically significant / routinely ordered
electrolytes include:

Cation: Positively Charged particles Anion: Negatively charged particles.

Sodium ( Na +) Chloride (ClI-)
Potassium ( K+) Bicarbonate (HCOs-)
Calcium (Ca++) Phosphate (HPO4-)

Magnesium (Mg++)




Electrochemical Equivalence

Equivalent (EQ/L) = moles x valence »
Monovalent lons (Na*, K*, Cl): »
1 milliequivalent (mEg/L) = 1 millimole -
Divalent lons (Ca**, Mg**, and HPO,%) »
1 milliequivalent = 0.5 millimole -




Electrolyte Functions

-Volume and osmotic regulation
-Myocardial rhythm and contractility
—Cofactors in enzyme activation
—Regulation of ATPase ion pumps
-Acid-base balance

-Blood coagulation

—~Neuromuscular excitability
—Production of ATP from glucose




Sodium

Functions
—~Most abundant extracellular cation.

—Requlates body water distribution.
—-Aids nerve impulse transmission.
—Aids transfer of calcium into cells.




Regulation of Sodium

—Concentration depends on:
—intake of water in response to thirst
—excretion of water due to blood volume
or —osmolality changes
—Regulation of sodium
-Kidneys can conserve or excrete Na+
depending on ECF and blood volume
-by aldosterone
-and the renin-angiotensin system
this system will stimulate the
adrenal cortex to secrete
aldosterone.




Aldosterone
From the (adrenal cortex)
Functions
promote excretion of K
in exchange for
reabsorption of Na

Sodium normal values
Serum - 135-148 mEq/L




Clinical Features: Sodium

Hyponatremia: < 135 mmol/L
Increased Na+ loss
Aldosterone deficiency
Addison’s disease (hypo-
adrenalism, result in %
aldosterone)
Diabetes mellitus
In acidosis of diabetes, Na is
excreted with ketones
Potassium depletion
K normally excreted , if none, then
Na
~. Loss of gastric contents

BRI




Electrolyte replacement therapy
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Hypokalemia

* Usually secondary to:

— Gl loss (vomiting, diarrhea)
— Urinary losses (diuretics)

Also think about : co-existing electrolyte abnormality

(hypomagnesemia), hyperaldosteronism, insulin therapy,
alkalosis)

* Indications for replacement:
— Evidence of potassium loss
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‘Magnesium |Oral | Magnesium | 2-4 tabs/day . e

o - Oxide (420mg; 20meq/tab) | .5 increase for
2g (50meq) IV
| Iv-arrhythmia | Magnesium | 28IVPorslow | :
| Sulfate infusion

sme/die
o s rincrease serum -
50mL/hrinfusion’| - o

Calcium Calcium | 1-2amp (rapid)

| Gluconate

Oral- maintenance | Calcium
SR 2 Carbonate 1-2g/day
Phosphate Oral Sodium 1-2 packet tid-gid | 1.2mg/dL

Phosphate 1packet=250mgor | increase serum

(neutra-phos) | mmol PO4
(weight based)




