Cell Transport

Diffusion Introduction
noncharged molecule
Water and small, non-charged molecules have no difficulty H20 charged
crossing the lipid portion of the membrane. lons and charged PR A @ /4 molecules
molecules cannot cross easily, nor can large molecules. It is
important that many types of substances be able to enter or leave @
cells. There is a variety of mechanisms by which this occurs, some ' D @

requiring energy and some utilizing carrier proteins. b
e Lipid - Organic compound that is insoluble in water; notably | m q mmmmm
fats, oils, and steroids el il I
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® lons - Atom or group of atoms carrying a positive or negative L

charge.

e Energy - Capacity to do work and bring about change; occurs in
a variety of forms.

e Carrier Protein - Protein molecule that combines with a
substance and transports it through the plasma membrane.

Gas Exchange in the Lungs of Humans
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Gas exchange in the lungs occurs by diffusion. Carbon dioxide (CO,) will follow its U /\ k. e
concentration gradient into the alveolus, oxygen (O,) will follow its concentration ¥ ! fay &S
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e Alveolus - (pl, alveoli) - Air sac of a lung. P i\ @ X J
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e Capillary - Microscopic vessel connecting arterioles to venules and through the thin
walls of which substances either exit or enter blood.
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Osmosis

Osmosis is the diffusion of water across a membrane. Like other molecules, water will move from i arva ui tign vorvenuauon
to an area of low concentration. The more solute there is in a solution, the lower the concentration of water in that solution.
There is terminology to describe concentration differences between two solutions. A solution with higher solute concentration is
hypertonic relative to one with lower solute concentration. Conversely, a solution with lower solute concentration is hypotonic
relative to one with higher solute concentration. If two solutions have the same concentration they are isotonic. Water will move
from a hypotonic to a hypertonic solution.

. Osmosis - Movement of water from an area of higher concentration of water to an area of lower
concentration of water across a differentially permeable membrane,

. Diffusion - Movement of molecules from a region of higher concentration to a region of lower
concentration.

- Solute - Substance dissolved in a solvent to form a solution,

. Hypertonie - Selution that has a higher concentration of solute and a lower concentration of water than the
cell.

L] Hypotonic - Selution that has a lower concentration of solute and a higher concentration of water than the

cell.
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Hyp
Deseription | + A solution which has less
solutes than another solution.

Isotonic

« A solution which has the same
amount of solutes with another
solution,
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—— Hypertonic ——

+ A solution which has more
solutes than another solution.

Effect on + Water enters the cell. * Water molecules move in and « Water moves out of the cell.
animal cell | « Cell expands and may finally out of the cell at same rate. « Cell shrinks (crenation).
bursts (Condition known as
haemolysis if involves red bood
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Effect on + Water enters the cell. * Water moves in and out of the « Water moves out of cell
plant cell + Cell becomes very turgid. cell at the same rate. = Cell becomes flaccid

+ Cell is trgid (normal).

(plasmolysis).
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Facilitated Diffusion

Both simple and facilitated diffusion involve a substance following its concentration gradient, from high to low
concentration. If the substance is lipid soluble, it readily passes through the membrane. If it is not lipid soluble,
it can cross the membrane only with a specific carrier protein.

Active Transport

Introduction

Active transport involves a protein
which uses ATP to pump molecules
against their concentration gradients.
The same protein may be used to
pump two different substances in
opposite directions. This is the case

for the very important
sodium-potassium pump.
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Passage of Molecules Into and Out of Cells

MName Direction Requirements Examples
‘8__ Ditusion Toward lower Concentration Lipld-seluble
g cancanration gradient molecubes, waler,
= and gases
= | Facilitated lransport Toward lower Carrier and Sugars and aming
cancantration concentration gradient acids
o
Active fransporl Toward highar Carrier plus Sugars, amino acids
concaniration BNETgY and ions
"?'; Exocylosis Toward oulside Vesicle fuses with Macromolecules
£ plasma membrane
5
= | Endecylosis Toward inside Vacuole formation Cells and subeellular
2 Phagocylosis malerials
]
& Pinocylosis Toward inside Yacuole formation Macromolacubes

(incledes roceplos-
mediated endocylosis)

from a region of lower concentration to a region of higher concentration by a process that requires a carrier and

Pj makes energy available for energy-requiring processes in cells.

e Active Transport - Transfer of a
substance into or out of a cell
an expenditure of energy.
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potassium ions into animal cells; important in nerve and muscle cells.

ATP - Adenosine Triphosphate (ATP) - Nucleotide with three phosphate groups. The breakdown of ATP into ADP 1

Sodium-Potassium Pump - Transport protein in the plasma membrane that moves sodium ions out of and
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