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ANP1105 – Cell Physiology of Nerve and Muscle
Cell to Cell Linkages
Tight junctions help protect things on the outside of membranes such as the blood vessels on the outside of the stomach wall that cannot be exposed to the acid inside
Desmosomes anchor cells together in places that need to be tightly held together ie. Skin cells
Gap junctions create a cytoplasmic bridge from cell to cell. In essence it creates a pore that connects the two cells
The plasma membrane is a protective barrier separating the extracellular and intracellular fluids as well as being selectively permeable it can be used in sensory functions.
Minor damage to a cell membrane usually does not affect the cell because of the fluid nature of the plasma membrane, the cells are constantly moving.
Diffusion
In diffusion, a higher gradient slope (amounts of a substance in different region) will speed up the diffusion.
The larger the molecules the slower the diffusion, and the higher the temperature the faster the diffusion.
Anything with a charge on it like a Na ion or a Cl ion has a hard time going through the plasma membrane.
O2 and CO2 follow the gradients in and out in diffusion respectively.
Facilitated diffusion uses carriers and channels that are on the plasma membrane.
Each carrier is very specific in which type of molecule is able to it. Movement is down the concentration gradient and can be inhibited by substances. The molecules use carriers when they are too large to pass through a channel
Channels are selective due to pore size, channels that are always open are called leakage channels and gated channels are controlled as to when they are open. They can be inhibited and saturated, they are usually specific
Capillaries use a type of diffusion called filtration, it is like a hose with many holes in it that is used to water a lawn. The water acts like the fluid that is able to spill out of the capillaries although the red blood cells cannot
Active Transport
Active transport is used when we are diffusing essentially “upstream”, we must use energy to transport the molecule against the gradient.
Like facilitated diffusion it requires a carrier to carry the molecule. Although unlike FD solute pumps move things against the gradient.
Symport: It moves multiple ions or molecules together in the same direction
Antiport: Carries one ion or molecule one direction across the membrane, and moves another in the other direction
Primary Active Transport
Na+/K+ pump:
10-20x higher [K+] inside the cell than out, [Na+] higher outside than in
It picks up 3 sodium ions at a time from inside the cell and brings in 2 potassium ions from outside the cell to inside.
This an example of an antiport because the different ions are being carried in different directions
Secondary Active Transport
Na/Glu Pump:
The sodium glucose pump is constantly able to transport glucose into the cell because the ATP is running the sodium potassium ATPase to conserve the gradient for sodium and get the used sodium out of the cell.
This is an example of a symport pump
Vesicular Transport.
Vesicle transport requires ATP to form the vesicle
Used in exocytosis (out) and endocytosis (in)
The surface of the vesicle has a marker for the PM to recognize and makes it capable to binding to it.
Receptor mediated endocytosis uses receptors to pick up specific molecules or hormones or whatever is being brought into the cell.
Osmosis
Water uses channels called aquaporins to get through the membrane.
Osmolarity: total conc. Of all the solute particles in a solution
Tonicity: Conc. of non-penetrating solute particles in a solution, particles that are not easily able to cross the PM.
Applications:
· Hypertonic solutions for edema: pull water out of swollen tissue
· Hypotonic solutions to carefully rehydrate dehydrated patients.
Physiology of the neuron
· Structural units of NS: conduct electrical impulses from one body part to another
· Special features:
· Extreme longevity: adequately nourished, 100+ years
· Amitotic: why? What does this mean if neurons are damaged?
· High metabolic rate: O2/glucose requirement?
· Large, complex cells: all have a cell body + and one or more processes
· Functional regions
· Receptive region: dendrites (incoming)
· Conducting region; (nerve impulse is propagated down the cell)
· Secretory region: (sends info out)
· Neuron cell body
· Large, spherical nucleus + granular cytoplasm
· Extensive RER + ribosome clusters
· Neuron Processes
· The dendrites, axons, and axonal terminus
· Tract: bundle of nerve processes in CNS	
· Nerve: bundle of nerve processes in PNS

· Dendrites: (receptive region)
· Short, tapering, branched extensions, usually hundred/cell body
· Enormous Sa for reception from other neurons
· Conduct impulses toward cell body
· Short distance, graded potential
· Axon
· Arises from axon hillock; variable length
· Rate of conduction increases the axon diameter
· Ends in axon terminals
· Neurotransmitters convey info from one axon to the next
· Axon has same organelles as cell bod, but no Nissl bodies; axons quickly degenerate if cut
· Elaborate cytoskeleton in axon to move material to and from:
· Anterograde: eg mitos, cytoskeleton, membrane parts, NTs
· Retrograde: eg. Organelles to be degraded/recycled
· Conduction velocities depend on:
· Axon diameter
· Myelin sheath
· Creation of Resting Membrane Potential (RMP)
· Voltage: electrical potential nrg due to separation (PM) of oppositely-charged particles (ions)
· Resting membrane potential: all cells polarized; value of RMP is cell-type dependent
Measurement of Resting Membrane Potential:
· RMP for a neuron is -70 mV
· More potassium inside the cell, More sodium inside the cell

· Channels in plasma membrane:
· Passive or leakage channels: always open
· Active or gated channels: signal required to open/close
· Chemically gated
· Voltage-gated
· Neurons and muscle cells communicate by changing membrane potentials
· 2 types of signals:
· Graded potential: vary in magnitude and fizzle out with distance traveled
· Action potential: Always the exact same magnitude and never dwindles in strength
· Depolarization increases the probability of producing nerve impulses hyperpolarization decreases this probability
· Graded potentials:
· Short lived depolarizations or hyperpolarization’s current decreases with distance traveled graded because magnitude determined by strength of stimulus
· In order for the impulse to make it to where it needs to go there needs to be many polarizations to increase the current again and again.
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