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Fluid Compartments

Total body water volume =
40 L, 60% body weight

Extracellular fluid volume =
15 L, 20% body weight

Intracellular fluid volume = Interstitial fluid
25 L, 40% body weight volume = 12 L,
80% of ECF




Extracellular and Intracellular Fluids

lon fluxes are restricted and move selectively by
active transport.

« Nutrients, respiratory gases, and wastes move
Unidirectionally.

* Plasma is the only fluid that circulates throughout
the body and links external and internal
Environments

« Osmolalities of all body fluids are equal; changes
In solute concentrations are quickly followed by
osmotic changes




As blood flows through
lungs, CO, is removed

CAnd D s added Gastrointestinal ————

tract

Nutrients

Blood plasma

. Nutrients and
Kidneys clear plasma O, move into

filtrate of nitrogenous cells
wastes, ion excesses,
etc.

CO2 and
metabolic
wastes move
out of cells

Interstitial fluid

Intracellular fluid

Continuous exchange of Body Fluids




Insulin-secreting cells of
pancreas stimulated to
release insulin

into the blood

High blood
glucose level
detected by
insulin-secreting
cells of pancreas

Stimulus:
Rising blood
glucose level T

Feedback

Most body cells take
up more glucose
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Liver takes up
glucose and stores
it as glycogen

CHomoosnsia: Normal blood glucose level (about 90 mg/100 mID

Blood glucose level
declines to a set point;
stimulus for insulin release
diminishes and body
returns to homeostasis

Blood glucose
level rises to set
point; stimulus
for glucagon
release
diminishes and
body returns to
homeostasis

Liver breaks down
glycogen stores and
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Stimulus:
Declining blood
glucose level
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Glucagon-releasing cells of
pancreas stimulated to release
glucagon into the blood; target

Low blood glucose level
detected by glucagon-
releasing cells of pancreas

is the liver




Volumes And Osmolarities of ECF and
ICF
In Abnormal States.

« Some factors can cause the change:
- dehydration

- Intravenous infusion (1V)

- abnormal sweating.
- etc..




« Changes in volume:

1.Volume contraction.

2.Volume expansion.




Changes in volume

Volume contraction Volume expansion
removing Adding

1- isotonic solution. 1- isotonic solution.

2- hypertonic solution. |2- hypertonic solution.

3- hypotonic solution. |3- hypotonic solution.




1- Loss of Iso-osmotic
fluid
e.g. Diarrhea

NORMAL STATE
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Volume contraction:

1. Diarrhea.

- osmolarity of fluid lost ® osmolarity of
ECF

(loss of isosmotic fluid).

- lvolume In ECF.

- l arterial pressure.




NORMAL STATE

2. Loss of hypotonic . |
solution

e.g. Water. deprivation ' - |




2. Water deprivation :

- Osmolarity and volume will change

- T Osmolarity in both ECF and ICF.

- l Volume in both ECF and ICF.




3- Loss of hypertonic sol. e.g. Adrenal
insufficiency NORMAL STATE
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3. Loss of hypertonic solution
e.g. Adrenal insufficiency:

I.e. Aldosterone deficiency.

- Na* In the ECF.

- osmolarity in both .
In ECF volume.

- In ICF volume.




NORMAL STATE

VOLUME CONTRACTION

Adrenal insufliciency
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Volume Expansion




Intracellular fluid Extracellular fluid

Normal State
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1. Adding of isotonic
NacCl.




Volume Expansion

1. Infusion of iIsotonic NaCl.
- Tin ECF volume.

- No change in osmolarity.

- Isomotic expansion .




Osmolarity
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2- High NaCl intake

Extracellular fluid




2. High NaCl intake.

-1 eating salt.
-t osmolarity in both.

-1 volume of ICF .
-1 volume of ECF .
- hyperosmotic volume expansion.




3- Adding hypotonic solution e.g. Syndrome
of inappropriate antidiurtic hormone
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NORMAL STATE

ECF

CF
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Adrenal insufliciency
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Edema: iIs

excessive

fluid in the
tissues

Intracellular Extracellular

J J
« Edema occurs mainly in the ECF compartment






http://upload.wikimedia.org/wikipedia/commons/b/b2/Oedema.jpg
http://upload.wikimedia.org/wikipedia/commons/b/b2/Oedema.jpg

Extracellular Edema

common clinical cause is excessive capillary fluid
filtration.




Intracellular Edema:

 ammaton ofssues.




C=smoreceptors
stimulated

ADH release

Increased

HOMEQOSTASIS
DISTURBED
Increased Na™
concentration in ECF

HOMEOSTASIS
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HOMEOSTASIS
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concentration
in ECF

HOMEOSTASIS
DISTURBED

Decreased Na™t
concentration in ECF

thirst

Decreased urinary
water loss

Increased
water gain

Additional water
dilutes ECF,
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RESTORED
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Water loss

volume reduced

Increased urinary
water loss

Decreased
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Decreased
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thirst
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Decreased
aldosterone release

Increased
(;f;p NP release

Increased blood
volume and

Decreased

atrial distension ecreased

water intake

ADH release ﬁ\l
Decreased D
thirst
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HOMEOSTASIS
DISTURBED

ECF volume increased
by fluid gain or fluid
and Mat gain

HOMEOSTASIS
RESTORED

Increased
urinary
Na* loss

Incljeased
urinary
water loss

HOMEOSTASIS

Mormal ECF
volume

HOMEOSTASIS
DISTURBED

ECF volume decreased
by fluid loss or fluid
and Mat+ loss

HOMEOSTASIS
RESTORED

Increased
urinary
Ma* retention

Decreased
urinary
water loss

Increased
water intake

Decreased blood
volume and
blood pressure
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Increased
aldosterone
release

Increased renin
sacretion and
angiotensin ||

activation

Increased
ADH
release

Increased
thirst
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