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Cell Structure
Transport across the cell membrane
Transport across the cell membrane occurs as either active or passive transport. This
allows the cell to regulate the conc of substances in the cell (e.g. Ca2+, Na+, K+, Cl-,
sugars, amino acids, CO2 and fatty acids).
Passive transport:
-

Occurs through diffusion (area of high conc. to low conc.)
Substances can move down the conc. gradient until equilibrium is reached
O2 moves into cell this way due to high conc outside of cellà CO2 moves out due to
high conc inside cell

Osmosis is the diffusion of water through a
semipermeable membrane down a conc
gradient
-

A hypertonic solution has a solute
conc higher than another solution
An isotonic solution has a solute conc
equal to another solution
A hypotonic solution has a solute conc lower than another solution

Active transport:
-

Requires ATP and the help of protein carriers
Usually against the concentration gradient
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-

Sodium/ Potassium pumpà transports sodium out of the cell while moving
potassium into the cell
o Especially active in nerve cells
o Each ion is pumped against its conc gradientà 3 Na+ extracted and 2 K+
imported into cell

Cell Organelles:
Nucleus:
- Stores the cell hereditary material
(DNA)
- Coordinates the cell activitiesà
growth, metabolism, protein synthesis,
reproduction
- Nucleolus manufactures ribosomes
- Nuclear envelope is a double layered
membrane that encloses the nucleus
for its lifetimeà connects with the ER
Cell Membrane:
-

Pliable structure composed of phospholipids and cholesterol
Separates the interior of the cell to from its exterior environment
Regulates which materials can pass in and out of the cell

Membrane consists of two adjacent
layers of phospholipids (Phospolipid
Bilayer) arranged tail to tail, each with
a hydrophilic head (attracted to water)
and a hydrophobic tail which form the
interior of the membrane, while the
polar heads make contact with the
fluid inside and outside the cell.
Endoplasmic Reticulum:
- Series of channels that is
continuous with the nuclear
membrane
- Composed of the same lipid bilayer
material as the nucleus
- Smooth ER
o Synthesis of lipids, phospholipids (main component of biological membranes)
and steroid hormones (testes and ovaries contain large amounts of Smooth
ER)
o Stores and regulates the conc of Ca2+à important in the nervous system
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-

o Metabolizes some carbohydrates and breaks down some toxins
Rough ER
o Membrane is dotted with ribosomes
o Modification of proteins for the cell membrane
o Protein is produced in the ribosome before being transported to the channels
inside the Rough ER to which sugars are added to it (glycosylation) before
being transported to the Golgi Apparatus

Ribosome:
- Serves as the site of
protein synthesis
- Composed of two
ribosomal RNA units that
wrap around the mRNA as
it enters the ribosome
from the nucleus to start
the process of translation
Golgi Apparatus:
-

-

-

-

Sorting, modifying and
transporting cell products
that come from the rough
ER (precursor proteins
travel here)à
carbohydrates, lipids are
added and proteins are folded
Structure consists of
flattened discs that are
membranous
One side of the Golgi
Apparatus receives cell
products from the ERà
these are sorted
through the apparatus
and are then released
from the opposite side
after being packaged
into vessels
Proteins are transported
via secretory vesicles to
surface of cellàknown
as exocytosis
Produces lysosomes

4

Lysosomes:
- Organelle that contains enzymes that break down and digest unneeded cellular
components (e.g. a damaged organelle)à known as exocytosis
- Lysosomes are packaged by the Golgi Apparatus
- Autophagy (the process of a cell digesting its own structures)
- Can break down foreign materialà i.e. a bacterium cell being engulfed by a
phagocyteà hence many WBC contain large amounts of lysosomes
- In damaged or unhealthy cells, the lysosomes can be triggered to release their
digestive enzymes into the cytoplasm thereby killing the cell
Mitochondria:
- Consist of an outer bi-lipid
layer as well as an inner
bi-lipid layer
- Inner membrane is highly
folded into structures
called cristae
o The membrane has
a series of proteins
and enzymes to
perform cellular
respiration
o Convert energy
stored in molecules such as glucose into ATP (adenosine triphosphate)
o Muscle cells are densely packed with mitochondria as ATP is required for
muscle contraction
o Nerve cells require large amounts of ATP for their Na+/K+ pumps
Centrosome:
- Located in cytoplasm
- Pair of centrioles arranged at 90 degrees to each otherà known as diplosome
- Assists in formation of microtubules
- Responsible for spindle formation during mitosis
Centrioles:
- Made of array of 9 microtubules
Secretory vesicle:
- Aids in cell secretionsà ie. Hormones + neurotransmitters
- Takes substances from organelle to cell membrane where it docks + fuses to release
its contents
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The Skeletal System
Anatomical Position:
Sagittalà divides body into right
and left parts
Midsagittalà divides body into
equal halves
TransverseàDivides body into
superior and inferior parts
Coronalà divides body into
anterior and posterior
Anatomy and Structure of bone:
Bone consists of bone cells and
bone matrixà bone cells produce
the bone matrix and become
trapped inside it. These cells break
down so that new matrix can
replace old matrix
Bone matrix:
-

35% organic materialà collagen
65% inorganic materialà calcium and phosphates
It is these components combined that provide bone with its high tensile strength
o If the collagen is removed the bone becomes brittle as the mineral
component becomes the primary building block
o If the minerals are removed then the collagen becomes the main building
block, hence making the bone overly flexible

Anatomy of a long bone:
-

Diaphysisà shaft of the long bone
Epiphysisà located on each end of a long bone (proximal and distal)à develops
from a centre of ossification from the diaphysis
Periosteumà Double layered tissue that covers the outer surface of the bone
(except where cartilage is present)
Endosteumà Thin connective tissue that lines the the inner of the bone
Articular cartilageà cartilage that covers the bone where it forms a joint with
another bone
Medullary cavityà large cavity in the diaphysis
Red marrowà connective tissue in the spaces of cancellous bone or in the medullary
cavityà site of RBC production
Yellow marrowà fat stored within the medullary cavity or in the spaces of
cancellous bone
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Bone cells:
-

-

-

Osteoblasts
o Bone forming cells
o Large amounts of ER and ribosomes
o Produce collagen which are released by the cell through exocytosis
o Process by which bone is formed is called Ossification
o Bone matrix produced by the osteoblasts covers the older bone surface and
surrounds the osteoblast cell bodies and processà creating new bone
Osteocytes
o Once an osteoblast is surrounded by the bone matrix it becomes an
Osteocyte
o Can produce the the components needed to maintain the bone matrix
o Osteocytes occupy spaces known as lacunae
o Spaces occupied by osteocyte cell processes known as canaliculi
o Cell and its processes form a ‘mould’ around from which the bone matrix is
formed
o Bone cells are in contact with one another through the canaliculi
§ This allows nutrients and gasses to pass through the small amount of
fluid surrounding the cells in the canaliculi and lacunae
Osteoclasts
o Bone destroying cells
o Breakdown bone that allows Ca2+ and phosphate for use in metabolic
processes
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o Originate in the red bone marrow
o Create a sealed compartment between the bone and the cell (creates an
acidic environment for breaking down the bone)
o Causes decalcification of the bone matrixàas protein digestion enzymes are
secreted onto the surface of the bone matrix
o Products removed by osteoclasts move to the cytoplasm where they are
secreted into the blood to be used elsewhere in the body
Types of Bone:

-

Cancellous or spongy bone
o Honey comb matrix
o Consists of interconnecting rods of bone that are called trabeculae
§ Most trabeculae are thin and consist of many lamellae with
osteocytes located in lacunae between other lamellae (see above)
and are surrounded by endosteum
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