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Coordination & Response

What we will cover

The nervous system
Reflex arc & synapses
The eye

Hormones

Homeostasis

Tropisms

Too
cold

sweating and
vasodilation
— skin loses heat

shivering and

vasoconstriction
— skin keeps heat

homeostasis

back to
normal
(about
37°C)

back to

normal
(about
37°C)
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LThe nervous system

The nervous system

CNS HiEHERS PNS f|

the brain FCfx & - ‘
spinal cord &% a € nerve!

Neurones 7822 5T carry fast electrical
impulses F fkif: sensory (to CNS), relay
(within), motor (to effectors).

The nervous system coordinates responses
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LThe nervous system

Reflex arc

spinal cord (CNS)

sensory neurone
relay neurone N\

stimulus motor neurone  response
receptor effector
(in the skin) (a muscle)

Sense organs detect stimuli
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LThe nervous system

Synapses

impulse travels one way only
> A synapse ZZfi is a tiny gap
between neurones.

Neurotransmitter #4555 &
diffuses # &7 across & binds
receptors — so impulses travel
one way only.

od

vesicles of synaptic gap receptor
neurotransmitter proteins
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LThe eye

m cornea % & lens Zf{fk —
refract #7157 light

cornea |

\/ — retina
[ O blind soot m iris #TfZ — controls the
\ / — Inasee pupil FE7
- optic nerve . . )
/ m retina 1[5 f& — light receptors
pupil  lens m optic nerve 7] #1%% — to the

brain
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LThe eye

Pupil reflex and accommodation

pupil reflex accommodation 5 iEY

bright light — pupil smaller; near — lens fatter;
dim light — pupil wider far — lens thinner
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L Hormones & homeostasis

Hormones

adrenaline & _FJ55% (adrenal glands) — readies the body for ‘fight
or flight’

insulin 355 /glucagon FEEM#ESE (pancreas) — control blood

glucose

testosterone / oestrogen — male / female development

Hormones &= are chemicals in the blood: slower but longer-lasting than nerve impulses.
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L Hormones & homeostasis

Homeostasis: blood glucose

Homeostasis 7575 keeps the
ol inside steady by negative

fhos nlou || "oud |t oeh | fecdback 5% 7

glucose level

m too high — insulin — store

pancreas releases pancreas re-

glucagon leases insulin glycogen HE R
liver releases liver stores glucose m too low — glucagon —
glucose as glycogen release glucose

Type 1 diabetes 1 EU#ERJH: no
insulin made.
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L Hormones & homeostasis

Controlling body temperature

too hot too cold

sweating H;T; vasodi-
lation [ & 4£F5 — more
blood to the skin loses heat

shivering Eiif}; vasoconstric-
tion [MZIT4E — keeps heat in
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LPlants

Tropisms

auxin gathers on

the shaded/s(de

\;

cells on the shaded side grow longer, so the shoot bends towards the light

A tropism [5][4 is a directional
growth response.

m phototropism [5]5¢:[% — shoots
grow to light

m gravitropism [q)ith ][4 — roots
down, shoots up

Auxin 4 {2 gathers on the shaded
side & makes cells elongate.
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L Recap

Worked example — a reflex arc

You touch a hot plate and pull your hand
away before you feel pain. Give the

pathway.

m Receptor in the skin detects the heat (the
stimulus).

m Sensory neurone to the spinal cord, where
a relay neurone passes it across.

m Motor neurone carries it to the effector
(the muscle), which contracts.

m The brain is not in the loop = fast and
automatic; pain comes after.

Learn the order: stimulus
— receptor — sensory —
relay — motor — effector
— response. Skipping the
brain is why it is fast —
and that protects you.
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L Recap

Topic 14 — key takeaways

0 Reflex arc e Synapse

receptor, sensory, relay, motor, neurotransmitter diffuses; one way
effector only

o Hormones o Homeostasis
slower, longer-lasting; insulin negative feedback keeps the inside

lowers glucose steady
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L Recap

Check yourself

What are the two parts of the CNS?

Why do impulses cross a synapse one

way only? E é
Which hormone lowers blood glucose?

Which way does a shoot grow in pho-
totropism?

Answers 1. the brain & spinal cord 2. neurotransmitter is on one side only 3. insulin
4. towards the light
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