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Membrane transport
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® Concentration of ions on either side varies widely
Na® and CI" are higher outside the cell
K" is higher inside the cell
Must balance the the number of positive and negative charges,

both inside and outside cell



Table 12-1 A Comparison of lon Concentrations Inside and Outside
a Typical Mammalian Cell

INTRACELLULAR EXTRACELLULAR
COMPONENT CONCENTRATION (mh) CONCENTRATION (mv)

Cations

MgZ + 0.5 1-2

CaZt 10-4 1-2

H 7 % 1072 (10~ 2 Mor pH 7.2) 4 x 1072 (1074 M or pH 7.4)
Anions*®

Cl— 515 110

* The cell must contain equal guantities 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 (HCO4™, F’O43_, proteins,
nucleic acids, metabolites carrying phosphate and carboxyl groups, etc.). The concentrations of
Ca2+ and Mg2~+ given are for the free ions. There is a total of about 20 mM Mg2 + and

1-2 mM CaZ+ in cells, but this is mostly bound to proteins and other substances and, for
Baz+, stored within various organelles.



Impermeable Membranes
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2 Major Classes

® Carrier proteins

- move the solute across the membrane by binding it on one side
and transporting it to the other side

- Requires a conformation change
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Channel protein

— small hydrophilic pores that allow for solutes to pass through
Use diffusion to move across

Also called ion channels when only ions moving
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1. Diffusion
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2. Facilitated diffusion
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3. Osmosis
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Hypotonic solution Isotonic solution Hypertonic solution
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2. Active transport
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1. Exocytosis
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2. Endocytosis

°  Phagocytosis = MIaUAeIEsIgIvaa
FU NTNUDIHITUDIDLUU , mMsfsade Tsnveuiaieaun

*  Pinocytosis = Mytheumavessnstgaas TagrhldigeRusad
man 53 11 1u cytoplasm 1351 MsganauaIsueINoniag I

® Receptor-mediated endocytosis = 113 ﬁmlgmﬂmmﬁ 13 !,6191}1@;[ ¥ag
Taef Tlsdudmsuuutefusad Humsdr@esensuunsumne
1% N15811889 LDL , HDL

2
% O e

o J @ )
3 _&44 3 v y o © 3 —t+— Extracellular environment

*)
e CytOplASM




EXTRACELLULAR @

other
particle

am \
(4 ’)}
N’

CYTOPLASM

“Food” or l Pseudopod

(a) Phagocytosis

Vesicb//;; ;}\
\f[ & Oj;l
oS

(b) Pinocytosis

(c) Receptor-mediated
endocytosis



