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INTRODUCTION

* Cell membrane is the thin outer layer of the cell.

* |t is composed mainly of phospholipids and protein
molecules.

* Transport across cell membrane underlies a variety
of physiological processes , from the beating of an
animal’s heart to the opening of tiny pores in leaves
that enables gas exchange with the environment.



» Various processes involved in the transport of

substances across the cell membrane may be
grouped as under:

1)Passive Transport
2)Active Transport and
3)Vesicular Transport



PASSIVE TRANSPORT

* Passive transport refers to the mechanism of
transport of substances along the gradient without
any energy expenditure.

* “Down-hill” movement.



SIMPLE DIFFUSION

Movement from higher concentration to lower
concentration.

No carrier protein required.
No energy required.

Very small(02,C02) and lipid soluble
molecules(steroids) can be transported.
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FACTORS AFFECTING NET RATE OF
DIFFUSION

1) Cell membrane permeability
2) Concentration gradient
3) Electrical potential gradient

4) Pressure gradient



FACILITATED DIFFUSION

Movement from higher concentration to lower
concentration.

Carrier protein required.
No energy required.
Large (glucose) and charged molecules(ions).



FACILITATED DIFFUSION
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Types of carrier protein synthesis

1) Uniport - transports one solute at a time.

2) Symport - transports the solute and a
cotransported solute at the same time in the same
direction.

3) Antiport -transports the solute in (or out) and the
co-transported solute in the opposite direction. One
goes in the other goes out or vice-versa.
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Gating mechanisms in protein
channels

* Voltage — gated channels
* Ligand — gated channels

* Mechanical — gated channels



How voltage-gated channels work
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OSMOSIS

» Diffusion of water or any other solvent molecules
through a semipermeable membrane from a
solution containing lower concentration of solutes
towards the solution containing higher concentration

of solutes.
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Osmosis
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TONICITY

* Hypotonic Solution - One solution has a lower
concentration of solute than another.

* Hypertonic Solution - one solution has a higher
concentration of solute than another.

* |sotonic Solution - both solutions have same
concentrations of solute.
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ACTIVE TRANSPORT

* Cells use energy (ATP) to move large molecules or
ions through a cell membrane

* Usually, these substances are moved “uphill” o
against the concentration gradient. In other words,
the substances are moved in the opposite direction
of diffusion (passive transport)

* The embedded proteins involved are often called
PUMPS.



* Active transport are of 2 types :

* 1) Primary active transport: ATP is used directly, and
the energy comes from the breakage of a high
energy phosphate bond.

* 2)Secondary active transport: ATP is not used
directly, and the energy comes from a gradient that
was created by a primary active transport system
that used ATP.



» Examples:

* Primary active : Sodium-potassium pump , calcium
pump and potassium-hydrogen pump

* Secondary: Co transport ( sodium co-transport of
glucose and amino acids) and counter transport
(sodium-calcium and sodium-hydrogen)



- "\\-""L
K@ ~ o G O @ Sarpz
* .
N8+—1f-] - * O O I:)
@ 0 g° e @
o N
i () 0
* e
(P O 70 o
i i
= & O * ?‘J?\F_,L? O
- + T ATP
- U o § D S
Extracellular fluid % Inside of Cell




The Na™-K™ ATPase Pump
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* Functions of Na+ - K+ pump:
1) Controlling the cell volume
2) Electrogenic activity

* Regulation of Na+ - K+ pump:
1) Increased by cAMP ,diacylglycerol , thyorid
hormone, insulin and G actin

2) Inhibited by low temperature , oxygen lack,
dopamine , ouabin and related glycosides used for
the treatment of heart failure.



Sodium co-transport of glucose
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VESICULAR TRANSPORT

* |nvolved in the transport of macromolecules such as
large protein molecules which can neither pass
through the cell membrane by diffusion nor by active
transport mechanisms.

* This includes: 1) Endocytosis
2) Exocytosis
3) Transcytosis



ENDOCYTOSIS

The process in which the substance is transported
into the cell by infolding of the cell membrane
around the substance and internalising it.

» Categorized into 3 types :

. Pinocytosis (Cellular Drinking)

. Phagocytosis (Cellular Eating)

. Receptor-mediated endocytosis
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EXOCYTOSIS

* The opposite of endocytosis is exocytosis. Large
molecules that are manufactured in the cell are
released through the cell membrane.

* For really large molecules, vesicles form and fuse to
the plasma membrane & spills its contents out.
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