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The body fluid compartment (1)

· Human body contains 50-70% water

· E.g.:

· 70 kg man has 42 L of water

· Kg of water = L of water

FACTORS AFFECTING

Infant: 73% 

Male adult: 60% 

Female adult: 40-50% 

Obesity  

Old age 45%

Daily intake of water

Water

Drinking


synthesized in the body (200 ml/day)

In food (2100 ml/day)

2100 + 200 = 2300 ml/day

Climate

Habits

Level of physical activity

In steady state water intake= water loss

CONTROL

· Thirst

· Sweating

· Renal control (Aldosterone)

· Neuronal (osmoreceptors, baroreceptors)
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Osmolar Substances in Extracellular and Intracellular Fluids

Plasma (mOsm/L H,0) Interstitial (mOsm/L H,0) Intracellular (mOsm/L H,0)

Na* 142 139 14
K* 42 40 140
Ca™* 13 12 0
Mgt 0.8 0.7 20
cr 108 108 4
HCOy~ 24 283 10
HPO,", HyPO,” 2 2 11
SO, 05 05 1
Phosphocreatine 45
Carnosine 14
Amino acids 2 2 8
Creatine 02 02 9
Lactate 12 12 15
Adenosine triphosphate 5
Hexose monophosphate 37
Glucose 56 56

Protein 12 02 4
Urea 4 4 4
Others 48 39 10
Total mOsm/L 3018 3008 3012
Corrected osmolar activity (mOsm/L) 2820 281.0 2810

Total osmotic pressure at 37°C (mm Hg) 5443 5423 5423





Intracellular fluid (ICF)

· Inside the cell

· 2/3 of TBW

· High concentration of protein

Extracellular fluid (ECF)

· Out side the cell

· 1/3 of TBW

1- Plasma:  Fluid circulating in the blood vessels (1/4)

2- Interstitial fluid:  Fluid bathing the cell.  Ultra filtration of plasma (3/4)

Plasma and interstitial fluid are almost having the same composition except for high protein concentration in plasma

e.g.

· TBW = 42L

· ECF = 14L

· ICF = 28L

· Plasma = 3.5 L

· Interstitial = 10.5 L

· Body fluid composed of different concentration of various solutes. (Na, K) 

· Amount = in moles, osmoles

· 1M=6 x 10²³   molecules of substance

· 1Osmoles= number of particles into which a solute dissociates in solution

Concentration

1- Molarity = moles/liter M/L

2- Osmolarity = osmoles/liter  osm/L

3- Osmolality  = osmoles/kg  Osm/kg. 

· Concentration of 1mM/L of glucose?  Osmolarity = molarity

· Osmolarity = molarity x number of particles.  E.g., NaCl

In biological solutions:

· Millimoles per liter (mM/L)

· Milliosmoles per (mOsm/L)

· 1mM=1/1000 M

· 1mOsm=1/1000 Osm

Constituents of ECF and ICF 
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Daily Intake and Output of Water (ml/day)

Intake
Fluids ingested
From metabolism

Total intake

Output
Insensible—skin
Insensible—lungs
Sweat
Feces
Urine

Total output

2100
200
2300

Prolonged,
Heavy Exercise

350
650
5000
100
500
6600
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Electroneutrality of body fluid compartment

Each compartment must have almost the same concentration of positive charge (cations) as of negative charge (anion)

Trancecellular fluid compartment:

Small amount.

CSF, GIT fluid, biliary fluid, synovial fluid, intrapelural fluid, intraperitoneal fluid, intrapericardial fluid and intraoccular fluid



FLUID COMPARTMENTS
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CSF

Intraocular

Pleural

Peritoneal

Synovial

Digestive secretions




Blood

· Contains both ECF and ICF

· Is in chamber of its own (the circulatory system)

· Blood volume = 8% of body weight = 5L

· 60% is plasma

· 40% is red blood cells

· Red cell volume 0.42 in male, 0.38 in female

· Hematocrit low 0.10 anemia

· Hematocrit is high 0.65 polycythemia

· Hypokalemia: decrease in K concentration in the ECF. (diuretics) 1-2 mEq/L

· Hyperkalemia: increase in K 60-100% a above normal (Diabetes) 

· Hypernatremia: increase in Na concentration in ECF (Cerebral disease)

· Hyponatremia: decrease in Na concentration in the ECF (lung cancer)

