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Constituents of Extracellular and s L; :5 -
Intracellular Fluids T

Plasma (mOsm/L H,0) Interstitial (mOsm/L H,0) Infracellular (mOsm/L H,0) J_.LQ_, Q‘}-:A . )L>’L3 )L;;_é
Na* 142 13 14 oS sl ol sl JsSg0
K’ 42 40 140 T e .
o 13 12 0 5 4 mle 5l o
Mg 08 0.7 1]
o 18 108 4
HCO; u %3 10 Lo FY 0 0 of b \Lis
HPO,, ;PO 2 2 1 A
S0y 03 03 1 el 09> e
Phosphocreatine # I Bo Lis ol cle
Camosme 14 r°5 SR OB S o
Amino acids 2 2 8 L 5 . o
Creatine 02 02 9 o ! 229 e
Lactate 12 12 15 S S (6 i
Adenasine triphosphate 5 = C
Hexose monophosphate 7 Yoo LgLoQ 5 u‘ )L>Lg )LJ...‘B
Glucese 56 b . .
Protein 12 02 4 - Sl oge fio (e VP e a2 0
Urea 4 4 4
Others 48 30 10
Total mOsm/L 3008 LU 0.2
Corrected osmolar activity (mUsm/L) 2820 B10 2810
Total osmatic pressure at 37°C (mm Hg) M43 M3 3423

Cations Anions
1 —— Phospholipids — 280 mg/di
)
)
= i
! = |
1004 1 =]
1 -
1 p |
| w
1 Q
50 ' :
0+ 1
[ £
: —Ion— w [—— Cholesterol - 150 mg/dl
= + Ca++ | -
;u' 0 Na —},&1: cl O
. -+ — 0 —
E ke Mg 5 $
1 s g ||
] S o ||< T
c0 i 2 2| —— Neutral fat = 125 mg/d|
| & 3
: g’ - Glucose — 100 mg/dl
i 2 Q
1004 1 -] é Urea — 15 mg/dl
| L3
: 2\) 'i Lactic acid — 10 mg/di
: [ s / Uric acid— 3 mg/d
] : Creatinine = 1.5 mg/dl
150 E anl.rut:-n -05 mg/d
Bile salts - trace
© Elsevier. Guyton & Hall: Textbook of Medical Physiology 11e - www.studentconsult.com| © Elsevier. Guyton & Hall: Textbook of Medical Physiology 11e - www.studentconsuit.co
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Measurement of Fluid Volumes in the Different
Body Fluid Compartments
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Measurement of Body Fluid Volumes

Volume Indicators

Total body water ]'HEEZI, :HEU,anlipyrinc

Extracellular fluid “Na, “Liothalamate, thicsul fate, inulin

Intracellular fuid (Calculated as Total body water -
Extracellular fluid volume)

Plasma volume *“Lalbumin, Evans blue dye (T-1524)

Blood volume N 0rlabeled red blood cells, or caleulated

15 Blood volume = Plasma volume'
{1 = Hematocnt)

[nterstitial flwd (Calculated as Extracellular flud
volume = Plasma volume)
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- Osmotic Pressure

- Relation Between Osmotic Pressure and
Osmolarity

= CRT (van’t Hoff’s law)
=1 Osm/L % 62.26 < 310 = 19300 mmHg
C: concentration of solutes in osmoles per liter

R: ideal gas constant
T: absolute temperature in degrees Kelvin (273° + centigrade®)

- Calculation of the Osmolarity and Osmotic
Pressure of a Solution
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Effect of adding different solutions to ECE

after osmotic equilibrium

Iintracellular fluid Extracellular fluid
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Calculation of Fluid Shifts and Osmolarities

After Infusion of Hypertonic Saline

Step 1. Initial Conditions Step 2. Instantaneous Effect of Adding 2 Liters of
3.0 Per Cent Sodium Chloride
Volume Concentration Total

{Liters) {mOsm/L) {m0sm) Volume Concentration Total
(Liters) (mOsmL) (mOsm)

Extracellular fuid 14 280 o . - -
Intracellular Auid 28 280 7840 %"‘““'“i"‘:l"'r _:.“."d I: 1q:| .:UMJ
otal body fui 42 230 760 Intracellular fuid 2 sl T840
Total body fluid 42 & LT bl body Ruid it Noecquilibrium 13811

Step 3. Effect of Adding 2 Liters of 3.0 Per Cent Sodium
Chloride After Osmotic Equilibrium

Volume Concenration Total

(Liters) (mOsm/L) (mOsm)

Extracellular Auid 1902 3139 5071
Intracellular fluid 2498 3129 T840
Total body Auid 4.0 3120 13,811
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-Causes of Hyponatremia: Excess Water or Loss of Sodium
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-Causes of Hypernatremia; Water Loss or Excess Sodium
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Edema: Excess Fluid in the Tissues Edema Caused by Heart Failure

¢ Intracellular Edema

¢ Edema Caused by Decreased Kidney
Excretion of Salt and Water

¢ Extracellular Edema

e Factors That Can Increase Capillary
Filtration

¢ Edema Caused by Decreased Plasma
¢ Lymphatic Blockage Causes Edema Proteins
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o Safety Factor Caused by Low Fluids in the “Potential Spaces” of the
Compliance of the Interstitium in the Body

Negative Pressure Range ¢ Fluid Is Exchanged Between the Capillaries
o Safety factors against edema and the Potential Spaces

- Low compliance of mfrestitume i negative

._ , ¢ Lymphatic Vessels Drain Protein from the
PIESSUre (3 mmHg) '

Potential Spaces

2- mcreastng of lymph tlow up to 10-30 times
(7 mmHg) o Edema Fluid in the Potential Spaces Is

Called “Effusion”

3- wash out of proteins (7 mmHg)
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Relationship between ISF pressure and its
volume
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Table 25-1 Daily Intake and Output of Water (ml/day)

Prolonged
Intake or Output Normal Heavy Exercise
Intake
Fluids ingested 2100 ?
From metabolism 200 200
Total intake 2300 ?
Output
Insensible: skin 350 350
Insensible: lungs 350 650
Sweat 100 5000
Feces 100 100
Urine 1400 500

Total output 2300 6600





