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Snapshot: What is the Inferior Olive?

The inferior olive is a beautifully squiggly structure found in the brainstem. The brainstem connects the spinal cord to the
brain and contains three major regions: the midbrain, pons (https://www.ataxia.org/scasourceposts/snapshot-what-is-
the-pons/), and medulla (https:/www.ataxia.org/scasourceposts/snapshot-what-is-the-medulla-oblongata/). Within the
medulla, there is an inferior olivary nucleus, or inferior olive, on each side. These inferior olives are incredibly important
for communication between our brain and our body.

The inferior olives are important in ataxia because they interact intimately with the cerebellum
(https://www.ataxia.org/scasourceposts/snapshot-what-is-the-cerebellum/) to help our bodies with balance and
voluntary movements. The inferior olives give and receive motor and spatial information. Thus, issues arise when the
connections between the inferior olives and the cerebellum are interrupted. This can be due to things like injury to the
brainstem or, as is the case in many ataxias, genetic mutations. It is not surprising then that the inferior olives have been
shown to have abnormalities in ataxias.
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A) Sagittal section of human brain: the line indicates the location of the transverse section of the brainstem shown in B and
the box indicates the region shown in C. B) Cross section of the medulla oblongata at the line indicated in A showing the
inferior olivary nuclei. C) Sagittal section of the brainstem and cerebellum showing the spino-olivary tract (green). Imaged
created by Dr. Hannah Shorrock with Biorender.com.

The inferior olives receive different types of information, both motor and sensory, from many areas of the central
nervous system. These areas include the motor cortex, which is involved in planning and executing motion, brainstem
nuclei (clusters of cells in the brainstem), the spinal cord, and the cerebellum. The inferior olives then combine this
information into a new message which goes back to the cerebellum.

There are many different routes, or tracts of brain cells, throughout the central nervous system which communicate
specific information in our bodies. The inferior olive is involved in a tract that is important for ataxias: the spino-olivary
tract.

In the spino-olivary tract, the spinal cord receives information from the body about where it is in space. This is called
proprioception, also known as kinesthesia. The peripheral nervous system sends the spinal cord proprioceptive
information, and the spinal cord sends that information to the inferior olives.

The spino-olivary tract gets a little tricky because the neurons going from the inferior olives to the cerebellum cross to
enter the opposite (or contralateral) side of the cerebellum. This means that information from the inferior olive on the left
side crosses over to enter the right side of the cerebellum. These neurons, also known as climbing fibers, have two major
destinations in the cerebellum.

The first major destination of the spino-olivary tract is the deep cerebellar nuclei which are clusters of cells in the
cerebellum that serve many functions. There are four deep cerebellar nuclei (DCN) which are involved in balance,
posture, motor learning, and voluntary movement. The inferior olivary nuclei stimulate the DCN which help with neural
sharpening: crafting the perfect response. Think of Goldilocks and the Three Bears. Goldilocks went to the bears’ house
and ate their porridge. Papa Bear’s porridge was too cold, baby bear’s porridge was too hot, and Mama Bear’s porridge
was just right. The DCN make sure the ‘porridge’ is always just right. In the cerebellum this translates to the DCN making
sure we don't over- or undershoot our movements.

The second destination of the climbing fibers is the Purkinje cell layer of the cerebellum. Purkinje cells are large neurons
and communicate far and wide. They are one of the main sites of degeneration and a primary driver of symptoms in
ataxia. Climbing fibers from the inferior olives stimulate Purkinje cells which in turn inhibit the DCN. Sounds silly, right?
This is actually really important for the “Goldilocks” effect of the DCN: not too hot, not too cold, but just right! In ataxia,
because the connections between the inferior olives and the cerebellum can be interrupted, this Goldilocks effect may
be disrupted thereby influencing how a person moves.

If you would like to learn more about Inferior Olive, take a look at this resource by Neuroscientifically Challenged
(https://neuroscientificallychallenged.com/posts/know-your-brain-olivary-nuclei).

Snapshot Written by: Tala Ortiz
Edited by:Dr. Hannah Shorrock

SCAsource Home
(https://www.ataxia.org/scasource/)

Translate »


https://neuroscientificallychallenged.com/posts/know-your-brain-olivary-nuclei
https://neuroscientificallychallenged.com/posts/know-your-brain-olivary-nuclei
https://www.ataxia.org/scasource/

Read Other SCAsource Snapshot Articles

>

(https://www.ataxia.org/scasourceposts/snapshot-what-is-augmentative-and-alternative-communication-aac/)

Snapshot: What is Augmentative and Alternative Communication (AAC)?
(https://www.ataxia.org/scasourceposts/snapshot-what-is-augmentative-and-

alternative-communication-aac/)
May 10, 2024

Augmentative and Alternative Communication (AAC) is an umbrella term that has many meanings. Simply put, AAC is
every way we communicate other than speaking. At its core, AAC uses symbols. READ MORE...

(HTTPS://WWW.ATAXIA.ORG/SCASOURCEPOSTS/SNAPSHOT-WHAT-IS-AUGMENTATIVE-AND-ALTERNATIVE-
COMMUNICATION-AAC/)
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Snapshot: What is Dysmetria? (https://www.ataxia.org/scasourceposts/snapshot-
what-is-dysmetria/)
May 3, 2024

Dysmetria is a medical term used to describe a condition that affects one’s ability to control and coordinate their
movements accurately. In simpler terms, it is like having a glitch READ MORE...
(HTTPS://WWW.ATAXIA.ORG/SCASOURCEPOSTS/SNAPSHOT-WHAT-IS-DYSMETRIA/)
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