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Table 5-1 Approximate Water Distribution in Adult Humans*

Typical Volume (liters)

Typical Volume (liters)

Total body water (TBW)
Intracellular fluid (ICF)
Extracellular fluid (ECF)

Interstitial fluid
Plasma volume (PV)
Blood volume (BV)
Transcellular fluid

60% of body weight
60% of TBW
40% of TBW

75% of ECF
20% of ECF
PV/(1 — Hct)
5% of ECF

42
25
17
15

5.5

50% of body weight
60% of TBW
40% of TBW

75% of ECF
20% of ECF
PV/(1 — Hct)
5% of ECF

35
21

— U1 N O

*Assuming a body weight of 70 kg for both sexes and a hematocrit (Hct) of 45% for men and 40% for women.
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EXTRACELLULAR INTRACELLULAR

A A
™ i
0
] [Na*] = 145 mM Plasma
Capillary 1 [m — 4.5 mM :
endothelium [C] =116 mM membrane
0 [Protein] = 0 mM
Osmolality = 290 mOsm
1 INTERSTITIAL FLUID I

BLOOD PLASMA 13 liters

3 liters
Bulk interstitial fluid
8 liters INTRACELLULAR
f v VA 25 ter.
[Na’] = 142 mM Bone |[Dense connective tissue | *
[K'] = 4.4 mM | 2 liters 3 liters
[CI] = 102 mM
[Protein] = 1 mM ) \
Osmolality = 290 mOsm
v s rSelelelelolele. : ﬂﬂﬂﬂﬂﬂﬂ&d
_,_...--"""- l. . u
E"I'I‘“e"a'<' s TRANSCELLULAR FLUID a
cels 1 liter o
o) o
n + u -+
0 (e [Na®] = & [Na*] = 15 mM
B [K*]= 2 [K*] = 120 mM
o [CM = b Variable 5 [CI] = 20 mM
[ o] [Protein] = o [Protein] = 4 mM
0 (o Osmolality = = Osmolality = 290 mOsm
'

TOTAL BODY WATER = 42 liters




Table 5-2 Approximate Solute Composition of Key Fluid Compartments

Protein-Free Plasma

Interstitium

Na* (mM)
K* (mM)

Ca** (mM)

Mg (mM)

Cl- (mMm)
HCO; (mM)

H,PO; and HPO;~ (mM)

Proteins

Glucose (mM)

pH

Osmolality (mosmole/kg H,0)

142
4.4

1.2 (ionized)
2.4 (total)*

0.6 (ionized)
0.9 (total)*

102
22!

0.7 (ionized)
1.4 (total)*

7 g/dL

1T mmol/L
14 mEq/L
55

7.4

291

153
4.7

1.3 (ionized)

0.6 (ionized)

110
24

0.75 (ionized)

5.9
74

290

145
4.5

1.2 (ionized)

0.55 (ionized)

116
25

0.8 (ionized)

1 g/dL

59
74

290

15

120

0.0001 (ionized)
1 (ionized)

18 (total)

20

16

0.7 (free)

30 g/dL

Very low

~7.2

290

*Total includes amounts ionized, complexed to small solutes, and protein bound.
'Arterial value. The value in mixed-venous blood would be ~24 mM.
*As discussed in Chapter 52, levels of total plasma inorganic phosphate are not tightly regulated and vary between 0.8 and 1.5 mM.




TABLE 1.1 Approximate Compositions of Extracellular
and Intracellular Fluids

Extracellular Intracellular

Substance and Units Fluid Fluid®

Na" (mEq/L) 140 14
K" (mEq/L) 4 120
Ca*, ionized (mEq/L) 2.5° 1 x 10™
ClI (mEq/L) 105 10
HCO,;~ (mEq/L) 24 10
pH® 7.4 7.1
Osmolarity (mOsm/L) 290 290

“The major anions of intracellular fluid are proteins and organic
phosphates.

®The corresponding total [Ca**] in extracellular fluid is 5 mEq/L
or 10 mg/dL.

‘pH is —log,, of the [H"]; pH 7.4 corresponds to [H'] of 40 x
10~ Eq/L.




— A. Unicellular organism in the constant external environment of the primordial sea —
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— B. Maintenance of a stable internal environment in humans
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Environmental Challenge
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Homeostasis is a
balancing act that can
be thrown out of whack
by environmental
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If the system cannot restore balance, it can
lead to death! (Credit: tollecausam.com)
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—D. Control circuit response to disturbance or set point (SP) deviation
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A PHOSPHATIDYLETHANOLAMINE

B PHOSPHOLIPID ICON

This icon is used in this text
to represent this and other
phospholipid molecules.
C MONOLAYER
Hydrophobic
lipid Rauls
(L ¥ Hydrophilic
head groups
Inan aqueous environment,
D PHOSPHOLIPID BILAYER polar hydrophilic head
groups orient toward the
/ polar water...
e e <[....mdmnpular
(hydrophobic) tails orient
WY e away from the water.
MW" < Thus, a phospholipid
L bilayer is formed.
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Phospholipids can
move laterally, rotate,
or flex. Rarely do they

flip to the other leaflet.

Cholesterol aids
in stiffening the
membrane and
can flip easily.
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A LIGAND-BINDING RECEPTOR

/) _— Ligand-binding domain

7 transmembrane
segments

Vi

The cytoplasmic domain
interacts with the
intracellular proteins.

The helical domains
form a compact unit
in the membrane.

B CELL-MATRIX ADHESION MOLECULE (INTEGRIN)

Matrix-binding domain
cellular' matrix

== =
A A
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The cytoplasmic
domains are linked
to intracellular
proteins.

Figure 2-7 Integral membrane proteins that transmit signals from the outside to the inside of a cell.
A, The ligand may be a hormone, a growth factor, a neurotransmitter, an odorant, or another local mediator.
B, An integrin is an adhesion molecule that attaches the cell to the extracellular matrix.
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Rhodamine-tagged
membrane proteins

: Cell fusion o o
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after cell fusion Alter aboult ’,*: hour,
tagged proteins spread
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