Revision Notes for Animal Responses
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Cerebrum – conscious thought, planning, emotions, intelligence, overriding reflexes. Divided into:
Sensory areas – receive impulses from receptors
Association areas – compare input with previous inputs and judge what needs to happen
Motor areas – send impulses to effectors
Cerebellum – controls coordination of movement + posture
Medulla Oblongata – Controls non-skeletal muscles. Contains cardiac centre and respiratory centre
Hypothalamus – Controls homeostasis. Controls temp and water content. Controls endocrine function by inputting to the pituitary gland.
Organisation of the Nervous System
Central NS – brain and spinal cord.
Peripheral NS – all neurones coming into and out of the CNS
Peripheral split into Somatic (voluntary control to skeletal muscles) and autonomic (involuntary)
Autonomic NS
At rest – impulses pass along both parts at low rate. Change in stimuli = altered balance
Sympathetic
- Ganglia (junction of neurones) just outside spinal cord = short preganglionic neurone
- Post ganglionic neurone goes to effector, secretes noradrenaline as neurotransmitter
- Effects: increased HR, pupil dilation, increased ventilation rate, orgasm
Parasympathetic
- Ganglia lie inside or just outside target = long preganglionic neurone
- Post ganglionic neurones secrete acetylcholine at effector
- Effects: decreased HR, pupil constriction, decreased ventilation rate, sexual arousal
Muscles and Movement
[image: 02]Joints – elbow			Muscle Structure	
Smooth: - short, spindle shaped cells, single nucleus, UNstriated
- contract slowly, fatigue slowly
- Controlled by ANS
- E.G. walls of gut, pupil dilation
Voluntary: - long, multinucleate cells, Striated
- Contracts quickly, fatigues quickly
- Controlled by somatic NS (voluntary)
- E.G. move bones about joints
Cardiac: - single nucleus, form branched fibres with intercalated discs
- Contracts quickly but does not fatigue
- Myogenic, but increased or decreased by ANS
				  - Heart pumps blood.

Neuromuscular Junction
Impulse arrives at presynaptic knob (PSK), causes Ca2+ channels to open in presynaptic membrane.
Ca2+ enter PSK, causes vesicles containing neurotransmitter to move and fuse with Pre SM.
NT released by exocytosis, NT diffuses across cleft.
NT binds to receptors on post SM, causes Na+ channels to open, Na+ enters sarcoplasm.
Sarcolemma deploarised, this spreads down t tubules.
Causes Ca2+ release from sarcoplasmic reticulum – binds to troponin.
	NMJ							
	Synapse				

	Neurone – sarcomere 
	Neurone-neurone

	Postsynaptic stimulation = muscle contraction
	Postsynaptic stimulation = action potential

	End plate is folded and flattened to muscle
	Synaptic knob is round and smooth

	NT in vesicles in presynaptic cytoplasm

	AP arrival = NT released into cleft

	NT diffuses across cleft and binds to receptor on post SM

	Binding of NT = Na+ channels open = Na+ in = depolarisation

	Enzymes needed to breakdown NT


Sliding filament model of muscle contraction
Thin filaments – actin = globular protein, lots attached end to end. Tropomyosin – string protein that coils around actin, covering the binding site for myosin. Troponin – globular, binds to actin, tropomyosin and Ca2+.
Thick filaments – myosin. Heads one direction, tails other direction
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1. Depolarisation of the sarcolemma, spreads down t tubules
2. Calcium channels in sarcoplasmic reticulum open, Calcium ions diffuse out into sarcoplasm.
3. Calcium binds to troponin, changes its shape, troponin moves tropomyosin.
4. Myosin binding site on actin now exposed, myosin head binds (cross bridge).
5. Myosin head tilts by 450 (power stroke), actin and myosin slide over each other.
6. ADP and Pi are released, new ATP bound and immediately hydrolysed.
7. Energy from ATP hydrolysis used to break cross bridge and myosin releases actin, and to tilt myosin back to its original position.
8. Distance between Z lines decreases = myofibrils shorten = muscle contracts
Supply of ATP
1-2 seconds: ATP in muscle fibre
2-4 s: phosphate from creatine phosphate transferred onto ADP by creatine phosphotransferase
Anaerobic respiration – quick, but lactic acid builds up and can only use glucose. Lactic acid in blood stimulates increased blood supply to muscles
Aerobic respiration – in mitochondria of muscle cells, dependent on ATP supply
Pulling Together – fight or flight
Control:
· Stimuli received by cerebrum which activates hypothalamus
· Increased activity of sympathetic nervous system
· Causes release of noradrenaline as neurotransmitter at neuromuscular junction/organ
· Stimulates adrenal medulla to release adrenaline into the blood
· Adrenalin and noradrenalin bind to receptors on target tissue to cause response
· Hypothalamus also releases Corticotrophin Releasing Factor = makes anterior pituitary release adenocorticotrophic hormone = causes corticosteroids released from adrenal cortex
Effects:
Cardiac muscle – heart beats faster and more forcefully
Smooth muscle  – Constriction of arterioles to gut/skin = less blood flow to gut/skin = less gut secretions, skin goes pale
- Relaxation of muscle in gut and airways = peristalsis slows, and airways widen
[bookmark: _GoBack]Skeletal muscle – intercostals and diaphragm contract faster
- more blood flow to skeletal muscles = ready for action
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Cartilage — pads where bones meet
reduce friction as bones move

Synovial membrane —
produces synovial fluid

Synovial fluid -
lubricates the joint

Ligament — holds—
bones together to
prevent dislocation
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