Figure 6-1. Organization of skeletal muscle, from the gross to the molecular level. £ G, H, and / are cross sections at the levels indk



Physiology Lecture 9

Calculation of Fluid Shifts
and Osmolarities

Dr. Waleed R. Ezzat

Lecture Objectives:

® Understand the calculation of fluid shifts

® Learn how to represent alterations in the
body fluid status in a volume-osmolality
diagram
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Example I: (Morma\ Sa\iV\C)O-q (_J")‘g’(j
= Addition of 2 liters of a hypertonic 3.0%
NaCl

= Body weight 70 Kg (Assume the ECF
volume is 20% of body weight, and ICF
volume is 40% of body weight) (\, /.40 JoK au\

Initial|plasma osmolarity is 280 mOsm/L

ULdcs.

Q Find:
" 1. The ICF and ECF volumes—~— dd-Mis slbs) 1%
2. Osmolarities after osmotic equilibrium
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Solution: STEPS 3 ¢ diiumind 5 36 ¢ ikt B1 § b2 S (]

Step 1:

Finding the initial conditions (Volume, Concentration,
and Total Milliosmoles in Each Compartment)

Volume Concentration Total
(liters) K (mMOsm/L) — (mOsm)
Extracellulaz, ;. on4% 280 3920
fluid
Intracellular- . .
fluid Z0x/[- Y0=28 280 7840
FORL DOy o) vigp-4B 280 11,760
|Y+23=Y2 2

Stepi: Ju J9aa Jest initial values
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Solution (cont.):

Step 2:
Calculation of the total milliosmoles added to the
extracellular fluid \0%

» 2 lifers of 3.0% NaCl = 2L of 3gm NaCl/100 ml = 2L of
309 <;,26 NaCl/1000 ml = 2L o£ NaCl/L 304
» Since 1 Molecular Weight of NaCl = 58.5 g/mol
» Then 3g of NaCl/L = 30+ 58.5 mole of NaCl/L = 0.5128 U'Jg‘
mole of NaCl/L 2L L—‘yYLJ—-“‘-‘\j—‘)DO_\}(J

= Then the addition of 2L of NaCl solution = addmcﬁto ocgf

0.5128 X 2 mole of NaCl = 1.0256 mole of NaCl =
1025.6 mM of NaCl = addition of 2051 milliosmoles
of NaCl (1 mole of NaCl is equal to 2 Osmoles) to the
ECE.
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Step 2:
= Calculate the initial change in Osmolarity of the ECF
(before the osmotic equilibrium)~» s s.alls

= Since there is 3920 + 2051 = 5971 milliosmolesin 16
liters of ECF oimole 332 ane

= Then the initial ECF Osmolarity = 5971 + 16 = 313
mOsm/L

Volume Concentration Total

(liters) (mOsm/L) (mOsm)
Ex.tracellular 16 373 5971
fluid

+

Int_racellular 08 280 7840
fluid
Total body E =
fluid 44 No equilibrium 13,811 =
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Step 3:

Calculation of the volumes and concentrations after
osmotic equilibrium

= Final Osmolarity is calculated by dividing the total
milliosmoles in the body (i.e. 13,811 in the example)
by the total new body fluid volume (which is now 44
liters).

= Final Osmolarity = 13,811 + 44 = 313.9 mOsm/L

* The new volume of each compartment is calculated by
dividing the total milliosmoles in that compartment by
the final osmolarity.

* Then the new ICF volume = 7840 - 313.9 =24.98 L
» And the new ECF volume = 5971 - 313.9=19.02 LL
Step 3:,.a: L ua osmosis
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Step 3:

Volume Concentration Total
(liters) (mOsm/L) (mOsm)

Extracellular gy 313.9 5971

fluid

mtacellular e 313.9 7840

fluid

sataliody 44.0 313.9 13,811

fluid
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Test Question: Pt g 8 il o
Q. Calculate the approximate ECF volume of a patient after
administration of 3.0 L of 5% glucose solution, assuming
complete metabolism of the glucose, osmotic equilibrium,
and no excretion of water or electrolytes. Also assume the
folllowing initial conditions prior to infusing the glucose
solution:

Body weight = 50 kg _
Plasma sodium concentration = 170 mmol/l1~> hj pcr‘}omc
Plasma osmolarity = 360 mOsm/1 "o\«

Intracellular fluid volume = 40% of body weight
Extracellular fluid volume = 20% of body weight
Molecular weight of glucose = 180 g/mole

8.0 L.

10.7L.

11.1 L.

20.3 L.

21.3 L.
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