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ELECTROLYTES

re ions capable of carrying an electric charge (cations or anions)

e dietary requirements for electrolytes vary widely; some need to be Consumed only in small amounts.
Jthers, such as calcium, potassium and Phosphorus, are excreted continuously and must be ingested
egulariy to Prevent deficiency

"hey are involved in many processes:

O Volume and osmotic pressure (Na, K, CI) /
0O Mhyocardizal rhythm and contractility (K, Mg, Ca)

3 Colzclors in enzyme activation (Mg, Ca, Zn)

O Regulztion of ATPase ion pump (Mg)

O Acid-base balance (HCO3, K, Cl) e
a

a

a
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- O Newromuscular excitability (K, Ca, Mg)
- O Production and use of ATP from glucose (Mg, PO4)

O Biood cozgulafiop (Ca, Mg) J
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Qin a 70-kg man, the total body water is about 42L (60%), ICF(28L) and ECF (14 L,

plasma (3.5 L) and interstitial fluid (10.5L))
Q Daily water intake is 1.5-2L

U Women have lower water content than men (more fat)

O Importance of water in human body:
O Transport nutrient to the cells —» qlCese , ading acid
O Determine cell volume by its transport into and out of cells

O Remove waste products (urine) f,;q"-“-)\ b-D—L:."u s\ J\
O Body coolant (sweating) _» Cs ol
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QThe concentration of ions inside the cells and in plasma is maintained by passive
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O Most biological membranes are permeable to water but not ions

Q0 Water and sodium output —
O Kidneys and gastrointestinal tract

O Sweat and expired air: about 1L daily
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CLINICAL FEATURES OF HYDRATION

PROBLEMS
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CUN I ROL OF VVAIER BALANUE
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QBoth intake and loss of water are controlled by osmotic gradient across cell

| I 1 ~ : /.vd -
membrane in the brain hypothalamic osmoreceptor centre —s | == sie1<!
osmo HPTLy wi i s L8 u3) ... OSem s Nev Ol
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QOThese centres control thirst and secretion of antidiuretic hormone (ADH)=AVP
(arginine vasopressin hormone) — Y= 2y Sy ‘YW s
QThirst is the major defense mechanism against hyperosmolality and hypernatremia
> 3" . 1 Ca)r.. < .t— .D' w— nur fﬂ\/.n/
JdAntidiuretic hormone: —  © & .m,\ 0 Sl c,
Qs polypeptide with t.0f 20 min ~ ~ \38le ansey Sy s IL S LSOL
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Q 2% increase in osmolality lead to 4 times increase in ADH NS
O Low blood pressure and severe hypovolemia stimulate ADH release
QO Stress due to vomiting, nausea and pain may increase AD \
O ADH act by increasing the reabsorption of water in cortical and'
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CONTROL OF WATER BALANCE
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Fig 7.2 The regulation of water balance by Avpy,
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) CONTROL OF WATER BALANCE

M\bmur 2y> ADN S5y osmoledy Cals 14l o

~——{JHypernatremia rarely occurs in a person with a normal thirst mechanism and acces

\+=> <" water, it becomes a concern in:

-

3% Olgfants

P
.W(J.V»

®
-

dUnconscious patients

) A
\ JAnyone who is unable to drink or ask for water.
. OJPeople who are older than_60 where osmotic stimulation of thirst progressively diminish:

U In the older patient with illness and diminished mental status, dehydration becomes
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UA patient with diabetes insipidus A:o ADH) T may mxﬂmﬁm 10 L of urine am.? _u:" as Wi
intzke maiches output, plasma sodium remains normal .-
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OSMOLALITY

osolal |
= a ruﬁ/F:. --. Ufea P &/¢OOMP\MG?_¢9 d
QPhysical property based on the conc. of solutes (in mmol) per kg of solvent (w/w). This affect

different properties of solution as: el ) Gl Eopum: o0 <\
T, =29 Sl 3D\

Q Freezing point depression sedjum, 8@9\%_ e an. = olb | L m\ o5 A \Q@.o& . .

Q Vapor pressure decrease

Q Increase in osmolality will induce secretion of ADH enzyme while decrease in osmolality will
lead to turning off ADH secretion

Q Osmolal gap is the difference between the measured osmolality and the calculated osmolality

- .
O Osmolal gap indirectly indicates the presence of osmotically active substances other than
sodium, urea, or glucose, such as ethanol, methanol, m5<_m:m glycol, lactate, or B-
hydroxybutyrate.
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DETERMINATION OF OSMOLALITY

Uline, Sefum 0w3o,pr _
,\.Avr.v \

Osmolality _.:m« be measured in serum or urine.

~

O
o ..d ’ ﬂnopﬂz.r.. r.vuw.hM. Fﬂu,m \\Qh\:p Cwq
amol, Pov.,c..TQ\
O Plasma use is not recommended because osmotically active substances may
introduced into the specimen from the anticoagulant.

O Samples must be free of particulate matter to obtain accurate results.

o d g ' :
S s Jlams \Gabalas, )

O Turbid serum and urine samples should be centrifuged before analysis
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¥ DETERMINATION OF OSMOLALITY

Q Osmometers are standardized by NaCl solution, then the freezing point of the ;
measured and this is compared to the calculated value as double of serum sodiy
according to the following 2 formulas:
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