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"Inputs = outputs” : Sl Wghal s gpadel e
Steady state : water intake = water loss
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Water deficit ‘ Water excess

. * Input<output. * |nput > output
* Leadsto:
_ — Hypovolemia * Leads to:
- — Dehydration — Hypervolemia.

. . . — Edema.
* Physiologic regulation:
1. Activates hypothalamic thirst

- centre -> 1 fluid intake » Physiologic regulation:
* The hypothalamic thirst centre .

is activated by: 1. { ADH secretion > |

— b ECF volume (10-15%) water reabsorption -

— /" ECF osmolarity (1-2%) .
2. ‘M ADH secretion by posterior 1 water excretion by

pituitary - 1 water kidney.
reabsorption by the kidney. .
P o ’ 2. Decrease thirst

: water deficit J A 4 o
Input is less than output which leads to hypovolemia (a decreased volume of circulating blood
in the body) and dehydration (A condition caused by the excessive loss of water from the body,
which causes a rise in blood sodium levels).
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An increase in extracellular fluid osmolarity (which in practical terms
means an increase in plasma sodium concentration) ADH enters the
bloodstream and is transported to the kidneys, where it increases the
water permeability of the late distal tubules, cortical collecting tubules,
and medullary collecting ducts.”Guyton”
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Water occupies 60% of TBW ( 60% = 40% “Intracellular” + 20% “Extracellular” )

Water (60% of TBW)
Intracellular compartment (40%) Exftracellular compartment (20%)
Interstitial fluid {15%) Plasma [5%)
: 5 _sdl PSJ oAl Kaa by ga
) Total body water volume =
40 L, 60% body weight

Extracellular fluid volume =
15 L, 20% body weight

Intracellular fluid volume =

25 L, 40% body weight
“high concentration of protein” Y of ECF Fluid High
concentration of
2/ 3 of TBW protein comparing

to interstitial fluid
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Body Fluid Compartments

The total body fluid is distributed mainly between  oureur INTAKE
two compartments: the extracellular fluid and the mr;?s = rd
intracellular fluid (Figure 25-1 ). The et /
extracellular fluid is divided into the interstitial e S

fluid and the blood plasma.

There is another small compartment of fluid
that is referred to as transcellular fluid. This
compartment includes fluid in the synovial, Coll membrane
peritoneal, pericardial, and intraocular spaces, as
well as the cerebrospinal fluid; it is usually
considered to be a specialized type of extracellular Intracelilar
fluid, although in some cases its composition may 280L
differ markedly from that of the plasma or

interstitial fluid. All the transcellular fluids

Capillary membrane
P
Imarsttial

Lymphatics

fluid
1oL

Extracelular
fluid (14.0 L)

together constitute about 1 to 2 liters. b 4

In the average 70-kilogram adult man, the Figure 25-1 (2 Summary of body fluid
total body water is about 60 percent of the body regulation, including the major body
weight, or about 42 liters. This percentage can fluid compartments and the...

change, depending on age, gender, and degree of

obesity. As a person grows older, the percentage of total body weight that is fluid gradually
decreases. This is due in part to the fact that aging is usually associated with an increased
percentage of the body weight being fat, which decreases the percentage of water in the
body.
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Does the composition of the different
differ?
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[Figure 15-2, Sherwood)]
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e Intracellular compartment :
The main cation here (+) is Potassium “K+” while the main Anion (-) is Phosphate “P0O4-".

e Extracellular compartment :
The main cation here (+) is Sodium “Na+” while the main Anion (-) is Chloride “CI-".

- ECFs are constantly mixing and have the same composition except for proteins :
Plasma has high concentration of protein comparing to interstitial fluid.
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e Osmolarity :

It measures how concentrated or diluted a solution is = the number of osmoles of a solute per litre of solution.
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- High osmolarity = High concentration of solutes = Low concentration of water.
- Low osmolarity = Low concentration of solutes = High concentration of water.

What happens to the different
compartments with the administration of
IV fluids?

‘ ‘ Adding hypertonic solution l Adding isotonic solution ‘ Adding hypotonic solution ‘

* /N ECF osmolarity * Nochange in ECF
« Water moves out of osmoiant\I{.
cells into ECF. * No osmosis occurs
* ICF volume decreases. thr °U§h cell
* ECF volume increases. ""eFm ;’3"9- ?
* 4 ICF osmolarity ECF volume
» increases. M

Activity
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Loss of
Isotonic - Stable osmolarity.
A (osmolarity of fluid lost = osmolarity of ECF )
solution - Decrease in ECF volume. }
e.g. Diarrhea - Decrease in arterial pressurey

Loss of

- Increase Osmolarity in both
hypo i
oS ECFand ICF.4

solution %
dagpdration or - Decrease volume in both ECF
water and ICF. *
deprivation

Loss of - Decrease Na+ in the ECF.}
Hypertonic _ Decrease osmolarity in both.¥

Yolume contraction
% decrease in the ECF volume”

“m - Decrease in ECF volume.}
r,{f;mqrj:q - Increase in ICF volume t
Adding of
c '5‘:':% - No change in Osmolarity.
e = utu-on - Increase in ECF volume.$
‘n E ieéglcg‘:?;'mg - Isosmotic “isotonic” expansion .
=
>
[ e Adding of )
Q.9 hypotonic - Decrease in both ECF and ICF
X o Solution Osmolarity.}
=
i = e.g. syndrome of - Increase in both ECF and ICF volume.
D= inappropriate anti
diuretic
E hormone(SIADH).
= =
R Adding of - Increase in both ECF and ICF
> s,ol I::ti::lc Osmolarity. t
e.g. high NaCl - Increase in ECF volume.f
intake - Decrease in ICF volume.}

- Hyperosmotic volume expansion.
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http://ksumsc.com/download center/Archive/1st/435/1.%20Foundation%20Block/435%20Team
%20work/Physiology/Summary%200f%20Homeostasis%202.pdf
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What happens during adding of isotonic solution :
- No change in osmolarity.
- Increase in ECF volume.
(It only increases the volume of ECF but it does not change the osmolarity or the ICF volume).

Homeostasis of Extracellular Fluid

An amazing explanation of Isotonic, Hypotonic, Hypertonic IV Solutions
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https://www.youtube.com/watch?v=sCeLdc677ws
https://www.youtube.com/watch?v=51FkahHUBwc
http://ask.fm/khwla

