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SUMMARY
Trigeminal ganglion is composed of ganglion cells
(pseudounipolar neurons), satellite cells and their fibers.
Altman and Bayer (1982) tend to see the origin of these cells
in the trigeminal ganglion, emphasizing on the fact that they
are part of the neuronal ridge/arch. Davis and Lumsden
(1990) in their publications describe development of the
trigeminal ganglion, confirming their standpoint concerning
the origin from neuronal ridge/arch and ectodermic placoids.
This standpoint was confirmed by Rhoades (1991).
Key words: Trigeminal ganglion, satellite cells,
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Research conducted to this moment concerning trigeminal
ganglion on light microscopic, electron microscopic and on
experimental level of whole structure of human ganglion
trigeminal, to certain extend confirms data of preceding
investigators, who worked in the past with animals.

INTRODUCTION
It is clearly visible on histological samples that
perikarya of pseudounipolar neurons are tightly wrapped by
small satellite cells with intimately connected neurolemmas.
Satellite cells were named by Cajal (1899) and described as
cells with flat shapes. According to Kerr research (1967)
initial glomerular part of the human axon is not covered by
myelin for the first 100 micrometers of glomerular apparatus,
and is covered only by satellite cells.
Cajal (1899) describes cell population of neurons and
tightly situated small cells, named satellites. Their shapes
are polymorphal: polygonal, star-like and round-like with
short tentacles. They display functional similarity with
Schwann cells in the peripheral neurous system. There is
opinion of Yntema (1937) and Weston (1970) that their origin
is most probably identical with that of Schwann cells and
all of them originate from neuronal ridge/arch. Pannese
(1960) conducted a research with rats and calculated the
surface of the perikarya of one satellite cell, it was
approximately 400 mm . Position of satellite cells in some
parts is very tight, and in other pars is about of 20nm. It is
established, that between some of them are formed contacts
of “gap junction” type (Pannase ,1969), adhesion
connections and presence of desmosomes.
Outer surface of satellite cells is smooth and covering
basal membrane with 20-30 nm thick, separating satellite
complex from endoneurinum. Lieberman (1965) describes the
presence of two satellite cells, situated one next to the other
with no basal membrane between them.

MATERIALS AND METHODS
Investigations were conducted with 20 pairs of
human ganglion trigeminal, all of them of different age.
Samples used were received from Department of Forensic
medicine and deontology and Department of Pathology.

Goals and tasks
Goal of this research is to investigate ultra-structure
of human ganglion trigeminal with electron microscopic
method.
To demonstrate interdependence and perikarya of
pseudounipolar neuron and satellite cell.

RESULTS
All along ganglion trigeminal, in its three spots
responsible for the 3 branches of the fifth nerve, around
perikarya of pseudounipolar neurons are positioned small
satellite cell. Their number is different and usually depends
on the size of the neuronal cell. For example the larges
neurons, satellites tightly surround the perikarya, positioned
in close contact with each other, as a ring around the cell.
According to Spasova et al.(1978), after traumatic or
experimental damage of the peripheral nerve, apart from
changes coinciding perikarya of pseudounipolar neurons,
it can be observed changes in satellite cells as well. This
event is most demonstratively displayed in their contacts,
namely in increasing their numbers due to necessity of
greater steadiness. With middle and small size neurons the
situation is different – they usually are positioned on certain
distances and the ring they form looks like loose, or not
completed.
Cajal(1899) describes the shape of these cells as
polymorph: flat, elongated, ovoid, polygonal and placed
tightly close to each other. They display similarity with
Schwans cells in peripheral nervous system. All cellular
organelles are present in their cytoplasm, but in poor
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quantity. There were present some glycogen granules,
scattered around the nucleus in some of satellite cells.
The nucleus is placed a bit eccentric, with a light
circle around it. In some of the satellites are observed two
nucleuses placed together. There are nucleuses with round
shape, but with elliptic as well. Cariolemma is smooth, and
only in few satellites can be observed small invaginations.
Chromatin is uniformly scattered and gives to nucleus a
homogeny appearance. The small nucleus is dense, well
visible and eccentrically placed.
DISCUSSION
Discovering of cytoarchitectonic picture of trigeminal
ganglion is in direct dependence on methods applied.
Despite of many investigations with Nissl method (Panase,
1963; Stoianova I., 2004; Wang H., Wei F., 2006), methods

Fig. 1. Satellite cells with different size disposed
around the perikarya of pseudounipolar neurons in ganglion
trigeminal. x 12000.
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rarely used for pseudo-uni-polar neurons, and those used
with the rest of brain structures – Golgi (Cayal, 1928;
Morest, 1964; Spasova, 1987; Malmierca et al., 1993;
Stoyanova, 2005) there are still omissions in cytological
aspect.
Contemporary research on the base of modern
technologies considerably add, and in some cases shed a
new light on detailed learning of morphological ganglion
structure, and its physiological importance, role,
connections and communications with periphery.
Generally speaking results of our investigation are in
accord with results of many authors, working with different
kinds of animals, and human samples as well.
Results of our research are related to light
microscopic purpose.

Fig. 2. Satellite cells around the perikarya of large
neurons. x 14000.

Fig. 3. Satellite cells around the perikarya of small
neurons. x 14000.

REFERENCES
1. Altman J., Bayer S.A. Development
of the cranial nerve ganglia and related
nuclei in the rat. Adv anat Embrol Cell Biol
74, 1982, 1- 90.
2. Beaver D.L., Moses H.L., Ganote
CE. Electron microscopy of the trigeminal
ganglion. III. Trigeminal neuralgia. Arch
Path 79, 1965, 571-582.
3. Cajal S.R. y. Die Structur des
sensibilien Ganglien des Menschenund der
Tiere. Ergebnisse der Anatomie und
Entwicklungsgschichte 16, 1907, 177-215.
4. Citkowitz E., Holtzman E. Peroxisomes in dorsal root ganglia. J Histochem
Cytochem 21, 1973, 34-41.
5. Davies A.M., Lumsden A. Ontogeny
of the somatosensory system: origins and

early development of primary sensory
neurons. Annu Rev Neurosci 13, 1990, 6173.
6. Kerr FWL, Kruger LL, Lysak WR.
Somatotopic organization of trigeminal
ganglion neurons. Arch Neurol 11, 1964,
593-602.
7. Lieberman AR. An investigation by
light and electron microscopy of
chromatolytic and other phenomena
induced in mammaliannerve cells by
experimental lesions. Ph D Thesis, 1968b,
University of London.
8. Pannese E. Observation on the
morphology, submicroscopic structure and
biological properties of settelite cells (S.C.)
in sensory ganglia of mammals. Zeitschrift

für Zellforschung und mikroskopische
natomie, 52, 1960, 567-597.
9. Rhoades RW, Enfiejian HL, Chiaia
NL, Macdonald GJ, Miller MW, McCann
P, Goddard CM. Birthdates of trigeminal
ganglion cells contributing axons to the
infraorbital nerve and specific vibrissal
follicles in the rat. J Comp Neurol 307,
1991, 163-175.
10. Stoyanova I. Gamma-aminobutiric
acid (GABA) immunostaining in trigeminal,
nodose and spinal ganglia of the cat. Stara
Zagora, Bul. Acta Histochemica 2004.
11. Weston JA. The migration and
differentiation of neural crest cells.
Advances in Morphogenesis 8, 1970, 41114.

35

