Human Anatomy and Physiology
Lecture 3
Chapter 3: Plasma Membrane
· The Plasma membrane separates the two body’s major fluid spots; intracellular fluid (inside cells) and extracellular fluid (outside cells). 
· Fluid mosaic model represents the plasma membrane as a double layered with lipid and protein molecules in it. The proteins that float in the fluid lipid bilayer form a changing mosaic pattern.

Membrane Lipids
· The Lipid bilayer is made of phospholipids, with small amounts of cholesterol and glycolipids. 
· Polar heads are attached to water, thus they lie on both inside and outside
· Non-polar tails avoid the fluids and line up at the centre of the membrane
· This orientation of phospholipids allows the membranes to reseal when torn
· Plasma membrane’s consistency is like that of an olive oil
· The lipid molecules move from side to side to prevent flip-flopping
· Majority of phospholipids are unsaturated, which kinks their tails and increases space in between
· Glycolipids are lipids with attached sugar groups on the outer plasma membrane surface. The sugar groups make the end of the glycolipid molecule polar. Cholesterol also has a polar region; the hydroxyl group. The lipid rafts are for receptor molecules (cell signalling).


          Membrane Proteins
· Proteins make up half of the plasma membrane
· There are two types of protein populations: Integral and peripheral
· Integral proteins are firmly inserted into the lipid bilayer. Some are transmembrane proteins that extend from one side and some extend from both sides. All integral proteins have hydrophobic and hydrophilic regions, which allow communication between the non-polar tails and with water inside and outside the cell. Most transmembrane proteins cluster to form channels/pores so that molecules or ions can move through them. Some transmembrane proteins act as carriers that bind to a substance and others act as receptors for hormones. 
· Peripheral proteins are not embedded in the membrane, but are attached onto integral membranes. Some are enzymes, others are motor proteins involved in changing cell shape and muscle cell contraction. Peripheral proteins on the extracellular side float freely while the other side don`t because of their role of being attached to the cytoskeleton. Proteins at the extracellular have sugar groups called Glycocalyx. Glycocalyx are encoated by both lipids and proteins, with their main function being enabling other cells to recognize the peripheral protein. 
· In a cancerous cell, the glycocalyx content changes constant, thus preventing the immune system to recognize it`s mechanisms. 
Membrane Junctions
· Three factors act to bind cells: Glycoproteins, membranes, and junctions.
· Tight junctions help prevent any molecules passing through from the extracellular. Ex. epithelium in the digestive tract
· Desmosomes prevent separation of cells. On the cytoplasmic side, plaques are located. All the cells are linked by glycoproteins called Cadherins, and Thick proteins called keratins branch out like wires on the cytoplasmic sides. Desmosomes are found in skins and heart muscle. 
· Gap Junctions connect by hollow cylinders called Connexons. Main functions of gap junctions are to allow passage of molecules from cell to cell.  
Membrane Transport
· Cells are bathed in an extracellular fluid called Interstitial fluid (blood) that contains nutrients (sugars, amino acids)
· Plasma membranes are permeable membranes to some nutrients
· Substances move through cells by an either a passive or active process
· Passive processes don’t need energy to move through the plasma membrane while active processes do. 
· Passive processes include diffusion and filtration
· Diffusion is tendency of molecules to move from an area of higher concentration to a lower one (Concentration gradient). Constant random high speed motion of molecules result in collisions, thus dispersion of the particles around the surrounding environment. Speed of diffusion is influenced by molecular size, and temperature. Ex. movement of ions through membranes and neurotransmitters between two nerve cells. The plasma membrane’s hydrophobic core serves as a physical barrier for diffusion. Molecules will diffuse through the membrane only if they are lipid soluble, small enough, and, carried by a molecule. 
· The unassisted diffusion of lipid-soluble or small particles is called Simple Diffusion. The unassisted diffusion of a solvent (water) through a membrane is called Osmosis. Assisted diffusion is known as Facilitated diffusion.
· Simple Diffusion consists of non-polar and lipid soluble substances diffusing through the lipid bilayer. Examples of substances are oxygen, and carbon dioxide. Oxygen from blood into cells, and carbon dioxide from cells into blood. 
· Facilitated Diffusion consists of lipid insoluble molecules like glucose, amino acids, and ions being passively transported. This process is initiated by either protein carriers in the membrane or moving through water filled protein channels.
· Carriers are the integral proteins that transfer large molecules down the concentration gradient. The carrier causes binding of the substrate, thus allowing shape change in itself (non-ATP requiring). When all glucose carriers are engaged, they are saturated glucose transport occurs at maximum rate. 
· Channels are transmembrane proteins that transport ions or water.  The channels are selective due to pore size.  Leakage channels are always open and allow passage of ions or water, while others are gated and controlled by chemical signals. Channels can also be inhibited by certain molecules, and show saturation. Substances move down concentration gradient. The rate of a simple diffusion is controllable due to regulation of activity or number of individual carrier or channels. 
· Osmosis is the diffusion of a solvent such as water through permeable membrane. Water also moves freely through water-specific channels called Aquaporins (AQP). Aquaporins exist in red blood cells and kidney tubule cells. 
· Osmosis occurs when water concentration on both sides on membrane differ. Water concentration decreases in response to number of solute particles in solution. One molecule/ion displaces one water molecule. 
· Total concentration of all solutes in a solution is called Osmolarity.
· When equal volumes of aqueous solutions of different osmolarity are separated, net diffusion of both solute and water occurs
· In plant cells, when water reaches into the cell, the point is finally reached where the hydrostatic pressure (water against membrane) is equal to the osmotic pressure (tendency of water to move into the cell by osmosis). This causes no further point of water entry. Higher amount of solutes in a cell, the higher the osmotic pressure. 
· Due to the lack of cell walls, Hydrostatic and osmotic pressures don’t occur in animal because cells will swell up and rupture. This ability to change the shape of a cell by altering their internal water volume is called Tonicity.
· Solutions with same concentrations of non-penetrating solutes (0.9% saline or 5% glucose) are Isotonic, meaning the same tonicity. Cells exposed to isotonic solutions maintain their shape. 
· Cells with higher concentration of non-penetrating solutes are Hypertonic. Cells in hypertonic cells lose water and shrink. 
· Solutions with lower concentration of solutes than in cells are Hypotonic. Cells in hypotonic solutions absorb water by osmosis until they burst (lyse). 




         


