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ke ,\u«\k maintained by passive diffusion and active transport through

™ ATPase-dependent ion pump
et )=t F\m (> Most biological membranes are permeable to water but not Q
all'~ - ions

¢ ,\\r &7 =S Water and sodium outputQ

Kidneys and gastrointestinal tractQ
Sweat and expired air: about 1L dailyQ
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¥ Clinical features of hydration problemsG)
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Table 6.1 The principal clinical features of severe hydration disorders
Feature (Y~ es) Dehydration Overhydration >
P2 @ Increased Namal
Blood pressure ~ Decreased Nomalorincreased §
-\ Shin tur < Decreased hgeased =
[ e =2
A\ ’j"r Py Sofsunken Nomal
;)A\\\ 2 Mucous mambranes Dry Normal
. ’)(6};\—'- Um Ao Decreased May be ncemal or decreased
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Control of water balance

. s L. .
<V 73”’%\’ P 555257 SMPS \og= WP Husl 2 L oot Sewnser L
5 S S Both intake and loss of water are controlled by c@rrmtjggr_ag_'@mm_cgu Q
") 7:'}’\ \}'\ - membrane in the brain hypothalamic osmoreceptor centre

(v"!f\‘ These centres control thirst and secretion of gntidiuretic hormone (ADH)=AVP O
A 55 05 /‘-o)\ arginine vasopressin hormone)

i 3 —_— ;
Y s\ 1°4 /.) Thirst is the major defense mechanism against hyperosmolality and hypernatremiaQ

R 1) it —p Antidiuretic hormone:0
Seycof'i- 5y . ‘azs k":" 4'1 ,c) ! 1s polypeptide with t.of 20 minQl
Q\M\ vl Synthesized by the hypothalamus and secreted by the posterior pituitaryQl

0SmsIC U 770, 2% increase in osmolality lead to 4 imes increase in ADHQ

Low blood pressure and severe hypovolemia stimulate ADH releaseQ
Stress due to vomiting, nausea and pain may increase ADH secretionQ

ADH act by increasing the reabsorption of water in cortical'and medullary Q
cottecting fubules
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Control of water balance

Pongton
Nsensidio loss
.6,' J\‘ rg 7.1 Normal water balanc é.s:: ; > y
f"; - g Vé &F‘g 72 The regulation of water balance by AVP and osmolafity.
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+Control of water balances«
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o o 1/ Hype mia rarely occurs in a person with a normal thirst Q
i U’ e mechanism and access to water, i omes a concern in:
(=2 aapreon TfantsD4
°f? £ 5l jous patientsQ1@
o)) o Umz‘%r@%sr@ﬂ,en_titl
N Anyone who is unable to drink'or ask for water.Q
./q'7 il oo /JS ’, People who are older than 60 where osmotic stimulation of thirst Q
= SRS g progressively diminishe &

oS oa_’—“,df@;
In the older patient with il d diminished mental status, dehydration Q
mes increasingly likely example of the effectiveness 0 i

preventing aton
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g 2AS2s uﬁne daily, but as water intake matches output, plasma sodium CKa?
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Ukt osmolality

Physical property based
< roperty based on the conc. of sol i
Solvent (w/w). This affect diferent properenrae ) 2er-kg of O

Freezing point depressionQ
Increase in lality will ind apor pressure decrease)
osmolality will induce secretion of ADH enzyme whi

decrease in osmolality will lead to turning off AD% Ak gtlilgntl

5.2;
Osmolal gap indirectly i

substances ot
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Because it is the parameter by which the hypothalamus O
G Tesponds

It affectd Na concentration as it represents 90% of osmotic O
activity in Plasma
P

Na concentration is also affected b
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Determination of osmolality

ity may be measured in serum or urine.d
Osmolality may be measurec 1A Sorufn or drine.

use i ecommended because osmotically active d
Plasswgs{t]:r?égsnr%tary geTntrOQUQGG into the Speclm¢n¥r0m'the
e Y ~anticoagulant.
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Turbid serum and urine samples should be centrifuged before_s!:l
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Determination of osmolalit

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

lucose (mpdl)  BUN (maAL) .
os Up 2na o BU2E S0E0 , BN Tl ug) i
gluome  BUN Uo (7/L"
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TABLE 15-1 REFERENCE RANGES FOR 096 - 2821
OSMOLALITY
SWALEY '\ e—Senm———————_275-296 mOumAg -
b 5 ?, Wine Q4. _ - 300-B00 fnO=mkg .
Z/VQ . UrinaAsrumm ratio 1.0-30 : MC\// Y
o\ __Random urine $0-1200 mOsmkg s
o/~ Coblgp 510 mosmkg
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Electrolytes, Sodium (Na)

—

Body contains about 3000 mmol of sodium mainly in ECFQ

Ty CGM"“M
Sodium daily intake is about 60-150 mmolQ
\ﬂ__/_\~

Sodium balance ié regulated by blood flow an sterone O

(hormone secreted by adrenal cortex)
M
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Electrolytes, Sodium (Na)

Sodium is the most abundant cation in the ECF (90% of all O
extric—e;llg_’/)__, larca hbrmsaan%[aﬁ‘g‘é@fi?&-:ﬁﬁ??the‘ osmolality of the
\—/’_/P

plasma.
——

Sodium concentration in the ECF is much larger than inside the O
cells, because-a smaltamountof-sodium-can-difiuse through the cell
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To prevent equilibrium from occurring, active trans systems, O
ce

Regulation of sodium

The plasma sodium concentration depends on: the intake and excretion of Q
water and the renal regulation of sodium

Three processes are of primary importance:Q

Ve

((12);[;\he intak? of vs%atertin rlespolnse fftocttgiastt)' aAs Sﬂmullated orb squressed " i 4

e excretion of water, largely affected | release asma osmolality. =) a ..
volume or os%\oYaIity myresponse to chagggs in either bloogt o ' %

k‘j ~ (3) the blood volume status, which affects sodium excretion through 2
ws o) o and ANP (atrial natriurefic peptide) ~aldosterone- angiotensin Il (} 3)';_
|

The kﬁneys have the ability to conserve or excrete Iar%e amounts of sodium, Q
depending on the sodium content of the ECF and the blood volume, normally, Lk o
60-75% of filtered sodium is reabsorbed in the proximal tubuKa

some sodium is reabsorbed in the loop and distal tubules ét_:ontro\led by Q
aldosterone) exchanged for K in the connecting segment and cortical collecting

tubule.
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