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reflexes




flexion withdrawal: crossed extension reflex in the opposite leg
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Muscle spindle reflex: the addition of a load stretches the muscle and the spindles, creating a reflex contraction.
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(a) Add load to muscle. (b) Muscle and muscle spindle (c) Reflex contraction initiated by muscle
stretch as arm falls. spindle restores arm position.




Golgi tendon reflex protects the muscle from excessively heavy loads by causing the muscle to relax and drop the load.

Muscle
irl::hihitlng Neuron from Golgi
! s \I tendon organ fires.
Motor neuron
is inhibited.
| !‘ Muscle relaxes.
{d) Muscle contraction stretches Golgi
tencian organ. {e) If excessive
load is placed on Load is dropped.

muscle, Golgi tendon
reflex causes relaxation,
thereby protecting muscle.
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Integration of voluntary movements
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GPe - Globus pallidus externus
GPi — Globus pallidus internus
PUT — Putamen

SN - Substantia nigra

STN — Nucleus subthalamicus
THA — Thalamus

Mesencephalon

The image shows dopaminergic pathways of the human brain in normal condition (left) and
Parkinsons Disease (right). Red Arrows indicate suppression of the target, blue arrows indicate
stimulation of target structure



