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Movement of molecules across
the cell membrane
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Chemical Composition Of
Extracellular & Intracellular Fluids

Extraceliular Intracellular
Fluid Fluid o 3
i e shos 3 PP
Na* 140 mEqg/ 10 mEg/! J J} ‘js
I ImEgl 150 mEqgll
Eigr:;tg Ca™ 1mEg/ =1 mEg/l = J}L = =
Mg’ 2 mEq/! 10 mEg/ Lie s L@Mg o9y J.WJ“
cr 103 mEq 4 mEq/l = S J= S ==
Other Strong lons 1 mEgh 35 mEgi
Strong lon Difference [SI1D]* w 13
HCO, 28 mEql 12 mEg/l
Phosphates 4 mEg/ 75 mEg ; . f—
50, 1 mEqg/ 2 mEql LSLG}‘)}"“‘> ‘_Qus LSLG-*':'”)Ji t,’ —
Glucose 80 mg % D-2mg% s L@_M,q i
Amino Acids 30 mg % 200 mg % (ui["'”'p S s S S
Cholesteral
Phospholipids 0.5 mg % 2-95mg% PTn
Meutral fat } L}AL} S I
PO, 35 mmHg 20 mmHg
PCO; 46 mmHg 50 mmHg
pH 7.4 7.0

*[SID] = [Na+]+[K+]+[Ca+]+[Mg2+]-[Cl-]-[other strong anions]

: tration of
[ 1means: concentration o Figure 6.
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(passive diffusion) Jxs & L eslo jlizl I
(facilitated diffusion) el Joges sLixl II
(0smosis) el 111

(active transport) Js Jtz IV

(Vesicular transport) olie & sleal, L ol > 3 b 5l Jlxl V
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(facilitated diffusion) Jlé ¢ Jlsll oad s HLaal I
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(facilitated diffusion) Jlé ¢ JUsll ol s HLaal I
sEsp sldils d
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Extracellular space
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Aqueous pore
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(facilitated diffusion) Jlé ¢ JUsll ol s HLaal I
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Integral
protein
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(b) Carrier

Conformational
change



Semipermeable
membrane
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Initially, there is net
movement of water
from | to Il.
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At equilibrium, there
is no net movement
of water.
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(active transport) Jbs Jsl IV
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Extracellular fluid @ 2K+

VNILEN

3 Mat ATF ADP F-“i o
Cy‘tusﬂl 2 K+°
®Tran5porter | ®Na+ is K* is released
binds released, to cytosol.
3 Na* from K* binds. Cycle can
cytosol. repeat.
®Phosphorylatim @ Dephosphorylation
by ATP favors favors original
conformational conformation.
change.

Ca?*-ATPase, H-ATPase, H*-K*-ATPase
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Cotransport with Na* renders
substrate transport against its

concentration gradient
energetically favorable.
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((co-tranporter) _Jlas V‘“) L o0 Jd Jled]

| Examples of typical secondary active transporters
1. Sodium-dependent transporters

. Symporters: Na*-glucose, Nat-amino acids,
Na*-K*-2Cl-, Na*-bile salts, Na*-choline uptake,
Na*-neurotransmitter uptake

(counter-tranporter)  Jsls Jlasl) 4 $U Jlad Jla]

=Antiporters: Na+-H+, Na+-Ca2+




Passive diffusion Passive transport

Fassive y
transport down
sy electrochemical
gradient
Carrier-
mediated [ -
passive
transport
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Primary active =
transport against Secondary active
electrochemical transport against
gradient electrochemical

grachent, driven by
ion movement down
its gradient

L o

Active transport
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1. Endocytosis

[1 Plasma membrane folds into the cell
and pinches oft to produce
intracellular membrane-bound
vesicles

» Pinocytosis
» Phagocytosis

» Receptor-mediated endocytosis




.. Bacterium

Lysosome

@ The phagocytic white blood
cell encounters a bacterium
that binds to the cell
membrane.

@ The phagocyte uses its
keleton to push its
| membrane around the
bacterium, creating a large
vesicle.

@

The vesicle containing the
bacterium separates from
the cell membrane and
moves into the cytoplasm.

¥ The vesicle fuses with
lysosomes containing
digestive enzymas.

()
@. The bacterium is Killed
d digested within th
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2. Exocytosis

L1 Intracellular vesicles move to the
plasma membrane and release their
contents into the extracellular fluid

[1 Examples : peptide hormone
secretion, neurotransmitter release,
ridding waste material from
lysosomes, insertion of molecules
into the plasma membrane
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d Substances can be transported across the
epithelium by:
1. Transcellular pathway

» Through channels or active transport pathways

2. Paracellular pathway

» Diffusion between adjacent cells

3. Transcytosis

» Combination of endocytosis and exocytosis
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