TERMS YOU SHOULD KNOW

See if you can define or explain the following concepts

Lecture 1

Phospholipid bilayers: 

Name bilayer components

Names of various phospholipids.

Functions of cholesterol?

What is the fluid mosaic model?

What are the functions of membrane proteins?

Transport:
Fick’s law (don’t memorize, know conceptually): how does each variable affect diffusion

Stokes eqn (ditto)

Define Partition coefficient

Define Permeability coefficient

Define Reflection coefficient

Define Hydraulic conductivity

Osmotic pressure

 –tonic vs –osmotic: How can a sol’n be hypertonic and isoosmotic?
Mediated transport

Facilitated transport (vs simple diffusion)

Active (primary and secondary) transport

Voltage and ligand-gated channels

Endo/exo/phago/pinocytosis. 

Lecture 2

Electrochemical Potentials:

Nernst eqn (memorize!)
Resting membrane potential.

Permeabilities (and using it to calculate the resting potential): Why is Cl reversed?

Action potentials:

How do ion permeabilities (conductances, currents) change with time to create the AP?

Name the all-or-nothing and graded events in AP generation.

Define all-or-nothing (thresholds).

What is a length constant?
What is the hodgkin cycle? Is it positive or negative feedback?

Ion channel mechanisms

Absolute and relative refractory periods.

Lecture 3

Action Potential Conduction:

What is saltatory conduction, compared to electrotonic conduction?

Describe the axon as an electrical circuit: 2 resistances, 1 capacitance.

What factors affecting the conduction velocity(and why).

What are schwann cells, myelin sheaths, nodes of ranvier.

Differences between electrical and chemical synapses

Features of gap junctions

Neuromuscular junction uses acetylcholine.

List the steps involved in depolarization.

What is an End plate potential (EPP)? MEPP refers to miniature EPP, due to 1 vesicle of neurotransmitter.

What are facilitation, posttetanic potentiation, synaptic fatigue, spatial and temporal summation

What are EPSP and IPSPs.

What is Presynaptic inhibition. 

Neurotransmitters and their receptors:

What is a neurotransmitter, as opposed to a neuromodulator?

List classes of neurotransmitters.

What are the major excitatory and inhibitory neurotransmitters

Know about the GABA receptor, and 3 types of glutamate receptors (3 types).

What’s unique about the NMDA receptor?

Distinguish properties of ionotropic vs metabotropic receptors.

LECTURES 4-6 (Dr. Rasenick)

Differences between sympathethetic (thoracolumbar) & parasympathetic (cervicospinal) (length of pre vs postsynaptic axons, neurotransmitters used. Ach receptor at presynaptic vs postsynaptic use different receptors. Remember sweat glands and VSMC are exceptions). This is key

Roles of the hypothalamus: (Regulates: blood pressure and osmolality; body temperature; feeding, digestion and metabolism; emergency responses to stress; reproductive activity
). It generally affects areas of the brainstem directly in the vital body functions.

Smooth muscle uses varicosities, but skeletal mm has the neuromuscular junctions.

Remember ( constrict, ( dilate:  EQ \A(A   B,C   D) 
Sympathetic: Usually its epi, except that norepi controls BP. 

(1 = heart, (2 = lung (1 heart, 2 lungs). They have other tissues also

Don’t memorize that huge table of sympathetic/parasympathetic responses. Your common sense will get you a long ways for this exam. I don’t think he’ll test on receptor subtypes, though it’s fair game. 

A general Dr. Rasenick-ism: He’s very anti-memorizing. He wants to get you to think. If you went to lecture, you’ll recognize his questions immediately. Just try to think through them.

LECTURE 7

Distinguish properties of smooth vs striated muscle.

What is a functional synctitium?

Define automaticity.

What are epimysium, perimysium, endomysium, Muscle fascicles, myofibers.

Muscle development: define myoblast, myotubes, stem cells, satellite cells. What cells can regenerate?

Distinguish hypertrophy vs hyperplasia.

Muscle Ultrastructure (EM/molecular level)

Differences between smooth and striated muscle. T-tubules. A, I, H, Z, M, pseudo-H zones/bands. Myofibrils. thick vs thin filaments. Sarcomere.

What do smooth muscles use instead of the sarcomere? What are dense bodies?

What are the functions of troponins.

Know the muscle proteins, esp titin, nebulin, actinin, desmin, cap-Z/tropomodulin, dystrophin (muscular dystrophy!). Others are fair game, too.

LECTURE 8

Define a motor unit. What are its components and their significance? (“A motor neuron and all the muscle fibers it innervates”)

What is the size principle. Why does it work that way, in terms of excitability?

Properties of large and small motor units. 

The acetylcholine receptors: two types. What drugs are specific to the nicotinic vs muscarinic type? Where are they located?

How would you describe the spread of an EPP. 

What are the assumptions/predictions of the crossbridge cycle model?

What is Tropomyosin? How is it related to troponins?

Distinguish between elastic & contractile muscle components. Relate to pre- & afterload

Isotonic vs isometric muscle twitch.

What is the latent period? Define contraction, relaxation, and twitch times. 

LECTURE 9

Make a table of differences between skeletal & cardiac muscle.

What is the relationship between DHPR & ryanodine receptors.

What is meant by Ca-induced, Ca-release?

Know the steps in E-C coupling.

What is the sliding filament theory?

What is the length-tension relationship? Why is there an optimum muscle length? What is its value ~2.2 (m)

LECTURE 10

Define summation and tetanus (incomplete vs complete). Incidentally, this tetanus has nothing to do with the infectious disease.

Parallel vs pennate arragement: What are the magnitudes of relative force generated and contraction speed.

Leverage calculations. Preload & afterload definitions & effect on latent period. 

Calculation of work, velocity advantages. 

Note: There have been several calculation problems in every single TLE. These should be freebie points, because you basically have the questions in front of you already.

LECTURE 11

What are the 3 major ATPases.

Relative time to replenish ATP via creatine phosphokinase, oxidative phosphorylation, and glycolysis. Mnemonic: name prototypical exercises that would use the above mechanisms.

What enzymes are involved in oxidative phosphorylation enzymes.

Define VO2 max, anaerobic threshold. How do these change with aerobic training?

Define Oxygen Debt. What are the steps in the Cori cycle (know the biochemistry of this), and in which organ they occur. 

Conditions under which lactate is produced. 

Efficiency calculations. Know that 1 liter of O2 used equals 4.8 kcal!

Make a table comparing the 3 types of fibers
