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(A) protein-free (B) cell membrane

artificial lipid bilayer
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TABLE 12-1 A COMPARISON OF ION CONCENTRATIONS INSIDE AND OUTSIDE A TYPICAL MAMMALIAN CELL
COMPONENT INTRACELLULAR CONCENTRATION (mM) EXTRACELLULAR CONCENTRATION (mM)
Cations

Na* 5-15 145

K* 140 )

Mg* 0.5 1-2

Ca** 10 1-2

H* 7X105(1072Mor pH 7.2) 4X105(107“Mor pH7.4)

Anions*

cl 5-15 110

* The cell must contain equal quantities of positive and negative charges (that is, be electrically neutral). Thus, in addition to CI,

the cell contains many other anions not listed in this table; in fact, most cellular constituents are negatively charged (HCO,, PO *,
proteins, nucleic acids, metabolites carrying phosphate and carboxyl groups, etc.). The concentrations of Ca?* and Mg?** given are for
the free ions. There is a total of about 20 mM Mg?** and 1-2 mM Ca?* in cells, but this is mostly bound to proteins and other substances
and, for Ca%, stored within various organelles.
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