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A(out) = A(in)
AG = RT In ([A],/[Alow)



For transport of an ionic substance:

AG = RT In ([Al/[Alow) + £2FAY

Z, = ionic charge of A

‘F = Faraday constant (charge of one mole of
electrons; 96,485 C/mol)

Ay = membrane potential

Membrane potentials of -100 mV (inside negative)
are not uncommon.



1. Non-mediated transport — occurs through simple diffusion

2. Mediated transport — occurs through the action of
specific carrier proteins (carriers, permeases, porters,
translocases, translocators, transporters)



Types of Mediated Transport

1. Passive-mediated transport or facilitated transport:
Specific molecules flow from high concentration
to low concentration to equilibrate a concentration
gradient

2. Active transport: specific molecules are transported
from low concentrations to high concentrations.
This process is endergonic and must be coupled to
a sufficiently exergonic process to make it favorable.
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n-medi
entry of a molecule into
a cell is its passage
through the membrane’s
hydrophobic core.
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1. Speed and specificity

2. Saturation kinetics
3. Susceptible to competitive inhibition
4. Susceptible to chemical inactivation
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TABLE 12-1 Properties of Selected Members of Human
Glucose Transporters (GLUT)

Transporters  Major Tissue Properties
Distribution

GLUT 1 Brain, microvessels, Low K., (about TmM),
red blood cells, ubiquitous basal
placenta, kidney, transporter
and many other

cells

GLUT 2 Liver, pancreatic High K, (15-20mM)
B-cell, small
intestine

with specific carrier;
either insulin

dependent or insulin
independent

Brain, placenta, fetal  Low K,,, provide
muscle glucose for tissue
cells metabolically
dependent on glucose

GLUT 4 Skeletal and heart K (5 mM), insulin SGLT: active tr.n.m
muscle, fat tissue responsive transporter
(adipocytes)

GLUT 5 Small intestine, Exhibits high affinity
testes for fructose

Small intestine and
renal tubules

Low K, (0.1-1.0mM)

Renal tubules Low K., (1.6mM)
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Table 20-2 Some of the Sugars Transported by the E. coli
PEP-Dependent Phosphotransferase

System (PTS)
Glucose Galactitol
Fructose Mannitol
Mannose Sorbitol

N-Acetylglucosamine Xylitol

Table 20-2
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