Midterm Concepts
4 Types of Tissue: Epithelial, Connective, Muscle, Nervous
Structural Organization
· Cellular Organization
· Organelles
· Structure and Function
· Mitosis
· Survival Needs / Living Thing?
Epithelial Tissue
· Function
· Polarity
· Apical vs. Basal Surfaces
· Intercellular Contacts / Junctions
· Tight, Adherens, Gap Junctions
· Desmosomes 
· Supported by Connective Tissue
· Basement Membrane, Reticular Lamina
· Avascular
· Nutrients?
· Ability to Regenerate 
· STEM cells, loss of polarity
· Simple vs. Stratified 
· Squamous, Cuboidal, Columnar, Pseudostratified, Transitional
· Endocrine vs. Exocrine 
· Glands, Unicellular vs. Multicellular
· Duct Structure
· Merocrine, Holocrine, Apocrine
Connective Tissue
· 3 Unique Characteristics
· Structural Elements
· Ground substance, fibres, cells
· Blasts vs. Cytes
· Proper Connective Tissue
· Loose
· Areolar, Adipose, Reticular
· Dense
· Regular, Irregular, Elastic
· Cartilage
· Hyaline, Elastic, Fibrocartilage
· Bone
· Blood
Membrane Transport
· Characteristics of the Plasma Membrane
· Mosaic, Cell Junctions, Proteins
· Transport
· Passive
· Types of Diffusion; Factors
· Channel-Mediated, Carrier-Mediated 
· Active
· Primary vs. Secondary 
· Na+/K+/ATPase Pump
· Electrical Gradient
· Osmosis
· Osmolarity, Osmotic Pressure
· Hydrostatic Pressure
· Vesicular
· Endocytosis  Phagocytosis, Pinocytosis, Receptor-Mediated
· Exocytosis
· Transcytosis
· Signal Transduction
· GPCRs, Chemical Signalling, Ligands, Glycocalyx
Nervous System
· Neurons
· Structure, Characteristics
· Axons
· Function
· Anterograde, Retrograde
· Myelin
· PNS vs. CNS
· Membrane Potentials
· Resting Membrane Potential; Determinants 
· Graded Potentials
· Strength Factors
· EPSPs and IPSPs
· Action Potentials
· Depolarization, refractory periods, channels
· All-or-none-response
· Propagation
· Graded vs. Action Potentials
· Principles of Electricity
· Potential Difference, Ohm’s Law
· Equilibrium Potential 
· Permeability
· Nernst Equation
· Gated Ion Channels
· Chemical, Voltage, Mechanical
Synapses (also discussed in Nervous section)
· Presynaptic vs. Postsynaptic Neurons
· Synaptic Connections
· Chemical Synapses
· Process, Delay
· Electrical Synapses
· Summation
· Temporal, Spatial
· EPSPs and IPSPs
· Potentiation / Learning
· Developmental Aspects of Neurons
· Neural tube, growth cone
· Roger Sperry & Frog
Skeletal Muscle
· Major Functions
· Key Properties
· Muscle Fibres and Organization
· Connective Tissue
· Formation of Muscles
· T-Tubules
· Sarcoplasmic Reticulum
· Regulation of Contraction by Ca+
· Process
· Arrangement oy Myofibrils and Myofilaments
· Sarcomere and Bands/Zones
· What moves during contraction?
· Coordinating proteins and structure
· Sliding Filament Theory 
· Cross-Bridge Cycle
· Steps
· Length-Tension Relationship 
· ATP in Muscle Contraction
· Rigor Mortis
· Neuromuscular Junctions (NMJs)
· Components 
· nAChR Receptors; Ach
· Events at NMJs
· What happens here prior to muscle contraction?
· Twitch Contractions and Wave Summation
· Fused Tetanus, Unfused Tetanus
· 3 Phases; Latent, Contraction, Relaxation
· Motor Units
· Recruitment 
· Muscle Tone
· Types of Contraction
· Isometric vs. Isotonic
· ATP Synthesis in Muscles
· Creatine Phosphate / Anaerobic Glycolysis / Aerobic Respiration
· Muscle Fatigue 
· Types of Muscle Fibres
· Fast, Intermediate, Slow
· Recruitment 
Smooth Muscle
· Basics and Organization
· Location, Types of Layers / Sheets
· Characteristics
· Innervation
· Varicosities, Diffuse Junctions
· Differentiation of Smooth Muscle (3 Determinants)
· Unitary 
· Characteristics
· Pacemakers & Slow-Wave Potentials, Syncytium 
· Multi-Unit
· Characteristics
· Contraction
· Stress-Relaxation Response, Volume & Capacity
· Filament-Dense Body Networks
· Caveolae, Thick vs. Thin Filaments 
· [bookmark: _GoBack]Mechanisms & Motion
· Energy Efficiency 
· Regulation by Ca2+
· Calcium-Induced Calcium Release; Process
· Regulation of Contraction 
· Neural and Hormonal
· Smooth vs. Skeletal Muscle 
