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ABSTRACT
Introduction: ION receives proprioceptive impulses from spino-olivary tract and conveys the fibers to the
cerebellum through olivo-cerebellar tract. There is paucity of data in human olivary complex, hence the present
study is done. Materials and Methods: Study was conducted with 15 adult brains and 25 fetuses of different
gestations were perfused with 10% formalin and processed for histological examination. Obeservations: Rounded
cells have been seen infiltrating the entire field. at 16 weeks of gestation. Segregation of neurons into
principal, medial, and dorsal accessory olivary nuclei at 20 wks gestation. Discussion: Neuron differentiation
into oval, round, multipolar types has begun at 40 wks gestation. Neurons in the olivary subdivisions are grouped
in separate clusters as per Ramon y Cajal,1909; Scheibel and Scheibel, 1955, Bowman and King, 1973.
Multipolar neurons dominated in adult inferior olivary nucleus. Conclusion: The greater development of
neurons is a consequence of finer regulation of various movements of hands and finger associated with
movement of head and eyes.
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INTRODUCTION
Inferior olivary nucleus(ION) is closely associated
with the cerebellum, meaning that it is involved
in control and coordination of movements[1],
sensory processing and cognitive tasks likely by
encoding the timing of sensory input independently of attention or awareness [2,3,4]. Lesions
to the ION have been associated with a decreased ability to perfect highly specialized motor tasks, such as improving one’s accuracy in
hitting a target with a ball [5].
Olivary nuclear complex is associated with spino
cerebellar part and hence phylogeny of inferior
olivary nuclear complex is closely associated with
evolution of cerebellum [6].
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This nuclear complex has a point to point
relationship with cerebellar cortex [7]. The
development of this complex is associated with
the evolution of cerebellum. Medial and dorsal
accessory olivary nuclei have been described in
all the phylla starting with fish. Medial olivary
nucleus is well developed in all those animals
that are good swimmers due to great
development of trunk and tail musculature.
Although many studies have established the
connections of the inferior olivary complex, there
have been relatively few studies on the
morphology of this nuclear complex. Hence the
present study is attempted.
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MATERIALS AND METHODS
15 adult brains and 25 fetal brains of different
gestations were perfused with 10% formalin at
the department of anatomy, MIMS Medical
College, Vizianagaram. After removal of brains,
brain stem was separated. Olive was identified
lateral to pyramids of medulla. Rapid dehydration technique of mason was adopted. Tissues
were embedded in paraffin. 5 micron thickness
paraffin sections were cut and after clearing and
dehydration sections were stained with H&E
stain. Most of the fetuses collected were of 16,
24 week and full term fetuses. Fetuses of earlier
weeks could not be collected, hence the study
was limited to 16, 20 and 40 weeks fetuses and
adults of unknown age group. The data collected
was subjected to study.
OBSERVATIONS
Ion in human fetuses at 16 wks gestation:
Inferior olivary and accessory nuclei are not
discernable to the eye since no subdivision is
apparent at 16 weeks of gestation. Rounded cells
have been seen infiltrating the entire field. The
cells are arranged in linear clusters. No dendrites
are seen.(fig.1). In this field at 16 weeks gestation in addition to linear clusters of rounded
neurons, round clusters are also seen (fig.2).
Localization of rounded and linear clusters of
neurons are distinct(fig.3). Fiber tracts have been
seen.

Fiber tracts are well laid down in the designated
principle olivary nucleus. Segregation of three
components of inferior olivary complex with
migrating neurons from the hilum of the principle nucleus is observed.
Ion at 40 wks gestation:
Dendrites also are observed and there is
varicosity of the dendrites in older cells.
An increase in the diameter of the cell is also
observed. However rounded neurons having less
dense population are also seen. Neuron differentiation into oval, round, multi-hedric types has
begun(fig.5).

Fig.4

Fig.4 showing differentiation of principal, medial and
dorsal olivary nucleus at 20 wks gest. 10x10, H&E.
Fig.5 showing neurons and dendrites at 40 wks gest.
10x40, H&E.

Fig.6

Fig.2
Fig.1
Fig.3
Fig.1 showing rounded neurons at 16 wks gest. 10x10,
H&E.
Fig.2 showing linear clusters of rounded neurons at 16
wks gest. 10x40, H&E.
Fig.3 showing localization of neurons at 16 wks gest.
10x40, H&E.

Ion In Foetal Brain 20 weeks gestation:
Inferior olivary complex showed segregation of
rounded neurons into principal, medial, and
dorsal accessory olivary nuclei. (fig.4).Neurons
retained rounded shape. No dendrites are seen.
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Fig.5

Fig.7

Fig.6 showing ION as crenated bag in adults. 10x10,
H&E.
Fig.7 showing domination of multiolar neurons in adult
ION 10x40, H&E.

Ion in adult brain:
A hollow irregularly folded crenated mass of grey
matter is seen(fig.6). It is “u” shaped with open
part of the “u” directed medially forming the
hilus. The nucleus has dorsal and ventral limbs.
The dorsal and medial accessory olivary nuclei
are also seen. Multi polar neurons of round, oval,
multipolar outlines are observed. Dendritic
branching is also seen.
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In any given field, the multipolar neurons were
dominated. Dendrites have emerged out
circumferentially and ramified circling round
neuronal soma. This pattern is seen in the
principle medial and dorsal olivary nuclei. In this
type of neuron the dendrite ramification is less
and the dendrite have radiated away from the
cell body. About 3 to 4 dendrites were seen
(fig.7).
DISCUSSION
The light microscopic study of inferior olivary
complex (ION) of opossum reported that ion was
not discernable on 13th post conception day [8].
Homogenous mass appeared on the 3rd post
natal day. Further growth, subdivision and
attaining 3/4th of the adult size was observed
by 68th post natal day. Similar observations were
also made in ground squirrels[9]. Neurons in
the olivary subdivisions seem to be grouped in
separate clusters, with their dendritic fields
usually being restricted to a particular
subdivision [10,11,12].
A study of nucleus olivaris inferior of the
European bison found 90% of neurons present
are multipolar cells and 10% of neurons present
are pear-shaped and rounded cells [13].
CONCLUSION
In the present study at 16 weeks of gestation
the full complement of inferior olivary complex
is not discernable in the caudal part of medulla
oblongata. However the caudal part is infiltrated
with rounded neurons which are migratory. Later
there is rearrangement of cells into linear and
rounded clusters without any dendrites. By 20th
week the subdivision of ion complex has
appeared with a clear demarcation of fiber tracts
interspersing in between. In full term foetuses
the cells of ion complex have been differentiated
into different types as seen in adults.
In adult brains the principle nucleus is seen as
crenated, folded and “u” shaped mass with the
dorsal and medial accessory olivary nuclei having
rounded, oval, and multi-hedric (multi-polar
cells) with a preponderance of multi-hedric
neurons in all the components of inferior olivary
nucleus.
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Inferior Olivary Nucleus receives proprioceptive
impulses from spino-olivary tract and conveys
the fibers to the cerebellum through olivocerebellar tract.
The greater development of neurons is a
consequence of finer regulation of various
movements of hands and fingers associated with
movement of head and eyes, a complexity called
“occulo cephalo gyric movement”. This is not
having any connection with flocculus since
flocculus is concerned with vestibular functions
of lateral line organs and ion is concerned with
spino-cerebellar system.
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