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What is active transport?

Active transportis the
transport of substances from
aregion oflower
concentration to higher
concentration using energy,
usually in the form of ATP.

Examples: Na, Kand Ca
active transport.

1.sodium-potassium pump
2.Calcium pump
3.Potassium hydrogen pump

Molecule to
be carried

naoe taa
Rl IBYRY,

2 ()
<L 9O L

Energy

Molecule
being carried

oS s an




» Active transport involves the use
of carrier proteins, like those of

facilitated diffusion, but these
carrier proteins act as pumps, using
the energy from splitting ATP to
pump specific molecules against the
concentration gradient




ACTIVE TRANSPORT - WHY ?

Cells cannot rely solely on
passive movement of
substances across their
membranes.

In many instances, itis
necessary to move
substances against their
electrical or chemical
gradient to maintain the
appropriate concentrations
inside of the cell or
organelle.

Active Transport




Pumps involved in ACTIVE TRANSPORT

L.Sodium-potassium pump high [ Na
Found in many cells

2.Calcium pump
Found in membrane of
Sarcoplasmic reticulum

3.Potassium hydrogen " W‘[K] V-
1, Three sodium fons 2, ATP phosphorylates the 3M ions 4 The now-
AUy Nat) ontorthumrm enzyme, causing it to pump *mmmthomm unphosphorylated

3 Na* out of the cell outside the cell Oﬂlrmopumpsthﬂ

Found in Gastrointestine m within the cel
the cell,

cell membrane




ransport

Primary active transport is
the transport of substances

uphill using energy (ATP
hydrolysis)

It cause a conformational
change that results in the

transport of the molecule
through the protein.

Eg. Na+-K+ pump.




Functions of Na+K pump

1. It is responsible for
maintaining the high K+
and low Na+
concentration inside the
cell.

2. It maintains intracellular
negativity.

3. Maintains cell
volume.

4. Activate the Carrier
protein.




Secondary active transport

The transport of substances against a
concentration gradient involving energy to
establish a gradient across the cell
membrane, utilizes the gradient to transport

a molecule of interest up its concentration
gradient .

THE TRANSPORT MAY BE
In the same direction (SYMPORT)
In the opposite direction (ANTIPORT)




The movement of
a single
Substance.

It requires no

energy from the
cell.

Examples.
“ Simple diffusion.

= Facilitated
diffusion.

Transported . Uniport
0

molecules

3o, Ca"ief ‘
mole(ule‘

#
Simple diffusion Facilitated diffusion

Passive transport




Symport ( Co- transport)

Transport of two
substances using the
energy produced by
concentration
difference developed b
primary active
transport

Substances are moving
in the same direction.

Example: transport of
amino acids. Glucose,




Anti port ( Counter- Transport)

In this process, the two

substances move across the
membrane in opposite
directions.

Example:
Exchange of H+ and Na+ in Renal
tllbllle. Renal Tubular tubulnr




Glucose and Secondary active‘

galactose transport with Na Monosacchandes
Facilitat
3 = od <=
e e Facilitated . diffusion
diffusion
-
Active transport or T o blood
Amino acids —— secondary active —» = capilla
(- transport with Na* Aminoe acids of ‘a”vilzs
Dipeptides 9 sor
OO ___Secondary active :
Tripeptides transport with H* — =
(-
Short-chain Simple = Diffusion
fatty acids diffusion
o
' T™T" ceride
Long-cham 5 gly'
—¥ fatty acids : [=3
o : |> diffusion
Micelle Monoglycerides /—
> 3 Chylomicron Basal
surface
Lumen of Microvilli Epithelial
small ntestine (brush border) cells of villus

on apical surface

. Mechanisms for movement of nutrients through epithelial cells of the vilh



Transepithelial Transport: Summary

MEMBRANE TRANSPORT drives
TRANSCELLULAR transport of ions, which
sets up ELECTROCHEMICAL GRADIENT to
allow PARACELLULAR transport of fluid
through TIGHT JUNCTIONS




Small Intestine Lumen
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