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A&P 

Chapter 3: Cells & Stuff 

Cell Structure 

Cells = the tiny little things that make up every part of our bodies.  They vary in both size and shape, and 

are measured in micrometers (µm).  

A cell is like a peach: 

 Peach skin = cell membrane 

 Peach core = cell nucleus 

 The part we eat = cell cytoplasm 

The cell membrane, cell nucleus, & cell cytoplasm are the three main parts of the cell. 

Membrane = two layers of phospholipids; this is the boundary of the cell.  Things to know: 

 The membrane controls what enters & exits the cell. 

 The membrane is selectively permeable. 

 Cholesterol stabilizes the membrane. 

There are proteins on the surface of the cell membrane.  They act as the channels that allow things to 

enter and exit the cell, and they also do this: 

 Act as receptors 

 Enzymes 

 Pores, channels, & carriers 

 Self-markers 

 CAMs 

Our blood type is determined by proteins. Examples of blood types are Type A, Type B, Type O, etc. 

These proteins act as identifiers.  My identifiers will reject another person’s identifiers thanks to my 

immune system.  

Here is a list of things that can be found in or around a cell: 

Enzymes = these are proteins 

Cytoplasmic organelles = located within the cytoplasm 

Intracellular fluid (ICF) = a clear gel inside the cell that holds the framework of the cell and the 

organelles. 

Extracellular fluid (ECF) = all body not contained within the cells is known as ECF (like plasma, lymph, 

cerebrospinal fluid, etc).  The ECF that is located around the cells is called interstitial fluid.  

Endoplasmic reticulum (ER) = connected membrane sacs composed of rough and smooth parts. The 

name actually means “little network within the cytoplasm.”  

Rough ER = endoplasmic reticulum studded with ribosomes 
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Ribosomes = these make proteins & lipids. Some are free-floating.  They read coded messages 

(messenger RNA) and assemble amino acids into proteins according to the codes. 

Smooth ER = contains no ribosomes; responsible for lipid synthesis and the breakdown of drugs 

Golgi apparatus = like a packaging factory. Flat membrane sacs that package & modify proteins. 

**Proteins are produced in the Rough ER and packaged in the Golgi apparatus.** 

Mitochondria = Power Houses!!  These produce energy. 

Lysosomes = pockets of enzymes that digest worn out cell parts. 

Peroxisome = special lysosomes containing different enzymes that break down organic molecules. 

Centrosome = little rods that help pull chromosomes apart and produce cilia. 

Cilia = hairs that propel substances on the cell’s surface 

Flagellum = located on sperm cells; it’s a little tail.  

Vesicles = membranous sacs 

Microtubules & Microfilaments = thin rods and tubules that support the cytoplasm, allow organelles to 

move, contains fibers that provide framework for the cell. 

Microvilli = like little fingers on the surface of the cell that expand the surface area of the cell. 

Glycocalyx = a fuzzy coating on the outside of the plasma membrane that is made of carbs, glycolipids, 

and glycoproteins. Functions include protecting the plasma membrane from injury, helps the immune 

system recognize foreign bodies and attack them, defends against cancer, ensures tissue compatibility 

for transplants, binds cells together so tissues don’t fall apart, helps sperm recognize and bind to the 

egg, tells embryonic cells where to go, and is unique to each individual person (except identical twins). 

Nucleus = holds DNA & RNA; this is the control center, where all the genetic info is stored. It is the 

largest organelle. 

Nuclear Envelope = a membrane that covers the nucleus. It’s made of the same composition as the cell 

membrane.  It is perforated with nuclear pores. 

Nucleolus = holds the RNA & proteins, and produces ribosomes. 

Chromatin = fibers of DNA & proteins; stores info for protein synthesis 
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Membrane Transport 

Membrane transport = transporting particles across the cell membrane (trans = across) 

There are different ways that things are transported, and they can be grouped into 2 categories: passive 

or active. 

 

Passive transport = requires no energy by the cell. 

 “Follow the crowd” – particles move from areas of higher concentration to lower 

concentration 

 No energy is required 

 Methods include: 

 Simple diffusion 

 Facilitated diffusion 

 Osmosis 

 Filtration 

Active transport = energy required 

 Moving “against the crowd” – moving from lower to higher concentration 

 Energy is required 

 Methods include: 

 Endocytosis 

 Exocytosis 

 Transcytosis 

 Active Transport 
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Passive Transport 

Simple diffusion = particles are moving from areas of higher concentration to areas of lower 

concentration. Particles are driven through a selectively permeable membrane by hydrostatic pressure. 

This is passive transport. 

Factors: 

Temperature - the higher the temperature, the faster the particles move. 

Molecular weight – larger molecules move slower. 

Steepness – increase the steepness, increase the rate of diffusion. 

Surface area – increase the surface area, increase the rate of diffusion. Bigger= Faster 

Permeability – increase the permeability, increase the rate of diffusion. Lots of holes = Faster 

Facilitated Diffusion = a particle will cross the cell membrane with help from a channel or a carrier 

molecule. It’s like driving a bus across the border instead of just walking.  Particles move from areas of 

higher concentration to areas of lower concentration.  What is the drawback to facilitated diffusion?  

The “bus” could be full and the particle may have to wait – this is called transport maximum. Facilitated 

diffusion is passive transport. 

Osmosis = movement of water through a selectively permeable membrane from regions of higher 

concentration to lower. Another form of passive transport. 

Water moves towards a higher concentration of solutes.  If a solute is 5% saline, its 95% water.  If its 1% 

saline, it will be 99% water. 

Osmotic Pressure = the ability of osmosis to generate enough pressure to move a volume of water.  The 

higher the solute, the higher the osmotic pressure.  Think of the solute as particles – the more 

particles, the more pressure. 

 

See above picture. Water moves towards the higher osmotic pressure. 
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Tonicity 

Hypertonic solution = the higher the osmotic pressure, the higher the tonicity. 

Tonicity = the ability of a solution to affect the fluid volume & pressure inside a cell. 

The reference point for this is blood: In a hypertonic solution there is more osmotic pressure in the 

solution than in the blood.  The hypertonic solution will have a higher concentration of non-permeating 

solutes than what is present in the ICF (intra-cellular fluid). The hypertonic solution will have a low water 

concentration. The hypertonic solution is harmful to the cell – it causes it to lose water and shrivel up.  

Osmotic pressure increases as concentration of non-permeable solutes increases. 

HYPER = HIGH 

 

The above picture shows a cell floating in a hypertonic solution. The hypertonic solution has a higher 

concentration of solutes than what is inside the cell, causing the pressure outside the cell to be higher. 

Water will move out of the cell, towards the area with higher pressure.  When this happens, the cell can 

shrivel and die. 

Hypotonic solution = the osmotic pressure is lower, so the tonicity is lower.  The hypotonic solution 

has a lower concentration of non-permeating solutes than the ICF does. This can also be harmful to the 

cells – it will cause them to swell and may burst.  (burst = lyse) 

HYPO = LOW 

 

The above picture shows a cell floating in a hypotonic solution. The hypotonic solution has a lower 

concentration of solutes than what is inside the cell, causing the pressure outside the cell to be lower 
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than the pressure inside the cell. Water will move into the cell, towards the area with higher pressure. 

When this happens, the cell can swell until it bursts. 

EXPLAIN HOW YOU CAN DIE FROM WATER: 

Here’s the flow of water: 

watermouthstomachabsorbed into the bodyenters blood vessels 

As water enters the blood vessels it dilutes them, which means less osmotic pressure. The inside of the 

blood vessel becomes hypotonic. Outside the blood vessel there is less interstitial space. Water moves 

into the space because it has a higher osmotic pressure than the diluted blood vessel. Now this space 

becomes diluted, or hypotonic. Now the cells are in a hypotonic solution. Water will move inside the 

cells, causing them to burst. BAM! Not good. 

WHY IS IT BAD IF CELLS IN THE BRAIN SWELL? 

When cells in the brain swell, there’s no give. The skull is hard and does not expand to accommodate 

the swelling. Because of this the cells will burst.  Also, the pressure can compress regions of the brain 

and cause death. 

Isotonic Solution = concentrations in the cell and in the ICF are the same. Normal saline (0.9%) is an 

isotonic solution and is the most common. 

A PATIENT COMES INTO THE ER AND YOU HAVE NO IDEA WHAT’S WRONG. WHAT DO YOU GIVE HIM? 

You give the patient an isotonic solution – 0.9% saline. Do this because it won’t affect the osmotic 

pressure. 

WHEN WOULD YOU ADMINISTER A HYPERTONIC SOLUTION? 

When the patient is holding water. Put a hypertonic solution into the blood and water will move out of 

the cells and reduce the swelling. 

REMEMBER: 

Hypo =   osmotic pressure: Water runs away from hypo, towards the cell. Cells will burst.  

Hyper =   osmotic pressure: water runs towards hyper, towards the higher osmotic pressure. Cells will 

shrivel. 

BACK TO PASSIVE TRANSPORT 

Filtration = process where a physical pressure pushes fluid through a selectively permeable membrane.  

A perfect example is a coffee filter.  The weight of the water drives water and dissolved particles 

through the filter, while the larger particles stay in the filter (the coffee grounds).  In our bodies this 

process happens in our capillaries.  Our blood pressure forces fluid through gaps within the capillary 

wall, allowing salts, nutrients, and other solutes to be transferred.  This is how the kidneys filter wastes 

out of our blood, too. This is another example of passive transport. 
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ACTIVE TRANSPORT 

Active Transport = carrier-mediated transport of a solute through a membrane up (against) its 

concentration gradient.  This moves from an area of lower concentration to higher concentration and 

requires energy in the form of ATP.  Examples include: 

 Sodium-potassium pump to keep the potassium concentration higher inside the cell. 

 Bringing amino acids into the cell. 

 Pumping calcium out of the cell.  

Vesicular Transport = moving large particles, fluid droplets, or numerous molecules at once through the 

membrane in vesicles. They’re bubble-like pockets of membrane.  The pockets take the substances in 

and out of the cell. 

Endocytosis = bringing stuff inside the cell. Think Indo, like inside. 

 Phagocytosis = “cell eating” – eating large particles. 

 Pinocytosis = “cell drinking” – taking in small droplets 

 Receptor-mediated endocytosis = particles bind to specific receptors on the plasma membrane. 

Exocytosis = the cell spits stuff out, or discharges it.  Think exo, like exit. 

Transcytosis = endocytosis (bringing something in) followed by exocytosis (spitting something out). This 

is a complete cycle. Particles are entering the cell, being transported from one side to the other, and 

exiting the cell.  The particles transfer rapidly through the cell. An example is HIV crossing the cell layer. 

 

END OF CHAPTER 3 

 

  


