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Structure

Nerves

- Structure + types

- Action potentials

- Neurotransmission

Muscle

- Structure + types

- Conduction

- Output

Synthesis

- Principle pathways

- Reflex arcs

NOT EXHAUSTIVE

Principles > Details

Commit to a few anchor details



Nerve structure







Q – The sensation of painful stimuli

1) Is perceived by specific receptors dedicated to its detection

2) Is transmitted by two different nerve fibre systems

3) Travel via descending pathways in the dorsal column of the spinal 
cord

4) Is associated with significant levels of substance P in the substantia 
gelatinosa
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https://ib.bioninja.com.au/standard-level/topic-6-human-physiology/65-neurons-and-synapses/resting-potential.html

Na/K-ATPase



Transmission

- Saltatory conduction
- Axoplasmic flow
- Neurotrophins
- Vesicles



- Types of junction
- Release + recycling
- EPSP + IPSP
- Renshaw Cells 



Q - During the relatively refractory period of the 
action spike in a single squid axon, the intensity of 
the stimulus required to elicit another spike is.

A) Unchanged

B) Reduced

C) Unchanged, but produces a smaller spike

D) Increased

E) Unchanged, but produces a larger spike
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Structure

- Myosin II
- Actin
- Tropomyosin
- Troponin (I, T, C)
- Others (Actinin, Desmin, Titin)



- Thick = A
- Thin = A->I
- Relaxed w/ no thin overlap = H
- Myosin polarity = M



Types + differences 



Smooth muscle differences

- Unitary vs Multiunit
- No troponin
- Calmodulin
- Nerve supply



Cardiac AP 0 – Rapid depolarisation
1 – Early rapid repolarisation
2 – Plateau 
3 – Final rapid repolarisation
4 – Resting membrane pot

https://www.cambridge.org/core/books/basic-physiology-for-anaesthetists/cardiac-muscle/E905B203766065D5A2857A2F78234CDA



Muscle action
- AP + twitch (duration, slow vs fast)
- Sarcolemma, T tubules, Terminal cisterns 

(AI jxn)
- DHPR (Ca)
- Sarcoplasmic Reticulum RyR (++Ca)
- SERCA
- ATP dependent



- Actin-myosin interactions 
- Trop I (+ADP)
- 10nm steps
- Rigor mortis



Q – In skeletal muscle

A. phosphocreatine is the initial energy source for contraction 

B. Ca\p2\p+ initiates contraction by binding to tropomyosin 

C. transverse tubules (T tubules) release Ca\p2\p+ in the vicinity of the 
myofibrils in contraction 

D. the Z lines move closer together in contraction 

E. Ca\p2\p+ passively diffuses back into the sarcoplasmic reticulum in 
relaxation 
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Q -Events in contraction of skeletal muscle include 

1: release of acetylcholine at motor end plate 

2: binding of acetylcholine to muscarinic receptors 

3: binding of Ca2+ to troponin C thus uncovering myosin binding sites 
on actin 

4: inward spread of depolarization along sarcoplasmic reticulum 
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Q – In smooth muscle

1) Calmodulin is the regulatory calcium binding protein

2) The T tubules transmit the action potentials

3) The calcium pump is slow acting in comparison with the calcium 
pump in skeletal muscle

4) Both sarcoplasmic reticulum and T tubules release Ca/p2+ to 
initiate contraction
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Energy
- Macro sources depend on tissue
- Glucose
- Glycogen
- Creatine 



- Isometric/Isotonic
- Length-Tension (sliding filament)
- Starlings Law
- Output (Heat + Work)
- Motor unit

Work = Force x Distance



Reflex arcs

- Alpha MN (LMN) = motor unit 
- Gamma MN (LMN) = Spindles 
- Spindles (muscle stretch)
- GTO (tendon stretch) 



Principle Motor + Sensory pathways

Orthobullets



MOTOR SENSORY



VISION



HEARING + BALANCE



Q- The firing of motoneurons 

1: can be inhibited by nerve terminals which release glycine 

2: can be inhibited by nerve terminals which release gamma-
aminobutyric acid 

3: is subject to supraspinal control 

4: is subject to negative feed-back control by means of Renshaw cells 
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Q - Below a hemisection of the spinal cord 

1: paralysis is ipsilateral 

2: loss of proprioception and vibration sense is ipsilateral 

3: analgesia is contralateral 

4: thermal anaesthesia is ipsilateral 
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