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INTRODUCTION

Despite the intensive studies devored 1o the
gtructure of spinal ganglia, there are still many
points to be studied. Most workers have deglt with

the subject from different aspects.

Unfortunately, the correlations bebween the

different findings are either incomplete or unsatis

factory.,

The aim of this work is %o cerry histological,
cytological and histochemicgl studiles of ganglia at
different levels., 4 vrial will be done to correlate

the results obtained.
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REVIEW OF THE LITERATURE

The posterior root ganglis has been extensively
investigated by the light and electron microscopes.
The nature ¢of the stucture of Golgi apparatus was
degcribed by Bensley (1910) noticed that the Golgi
epparstug of the sBpinal ganglionic nerve cells was in

the form of a reticuwlum.

Bensley and Gersh (1933) observed that the Nissl
substance was not uniformly distributed throughout the
nerve cell but was segregaied in grenules and composite
masses made up of fine granaules. Baker (1944) stated
that the Golgl apparatus of the nerve cell was Tormed
of dense lipoidsl materials essociated with secretory
granules which may be readily silwored and thus similete

a net,

Later on Thomas (31948) stated that the Golgl
apparatus of ganglionic cells mest probably was s tech-
nical artefact preduced by the conjolning of closely
adjacent mitochondris and asscciated veslcular bodles.
Gatenby (1949) noted that the Golgi apparstus whers
compoged of a canglicular reticulum associated with

granular bodies. Palade end Claude (1949) noted that
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the Golgl apparatuz were formed by fusion of diffused

lipoid gramules during fixstion.

Barr and Berfram {1949) studied the differenses
in chromosomal content of ganglionic nerve cells. They
noticed the presence of an intranuclear body, which
appeared ag a omall gatellite to the large nucleclus.
It was belter developed in female than in male cells.
Further details concerning this, interesting sex diff-
erence were degcribed by Barr et al. {1950). They
used the term "Hucleclar sgtellite™ for this sex influ-
enced body. It was about 1 L in diameter., This body
could be clearly demonstrated in all types of nerve
cellg including spinal ganglia of the female cat. On
the other hand, it was seldom geen distinctly in the
male cellg. They =lso found that the nuclear satellite
was formed of desoxyribose nucleic acid (DA}, unlike

the nueleoclns which was formed of ribomucleic acid (RN4).

Palade (1952) studied the B/Mstructure of mitocho-
ndria in varieties of rat cells Including the spinal gan~
glionic cells. Bach nmitochondria waes found to be formed
of:

1. 4 membrane 7 to 8 M thick.
2. 4 system of internal ridges {Cristae mitochondria=les)

that protruded GewisltiwainsddeSbant idvveBitthe menbrane
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towards the interior of the orgmnelles. These ridges
were disposed in series within which they appeared to
be parallel fto one another enﬁ more or less regularily
spaced.

3. A mitochondrial mefrix thai, except for cccasional

granules, appeared structureless

Deans et al. (1952) studied the spinal ganglion
cell of glbino rat with light znd electron microscopes.
They observed that the ganglionic nédrve cells wers va-
ricble both, in size {from 25 to 60 i} and in staining
reaction. The smsller cells were found %o be more chro-
mophilic than the larger ones, They appeared sg uni-
polar cells witn relatively large rounded or oval ves-—
icular muclel containing deeply stained nucleoli. The
chromatin material gppeared in the form of fine gren-
ules dispersed throughout the miclei. The nitochondris
were in the form of gzramules and gshort rods distributed
evenly throughout the cyboplzsm between the Fissl bod-
ies and appesred in the region of the axon hillgeck. They
alec studied the neurofibrillae in silver preperations
of ganglionic cells. They apreared in the form of s
network. The E/M revealed them =g groups of small fila-
ments of about T00°4 in dismeter. They described the

Wissl bodies as irrezularly shaped bodies distributed
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throughout the cell except in the axen hillock. The
Golgi material was agscciated with the mitochondria or

neurofibrilliae,

Adamstone and Taylor (1952) used fresh frozen
sections of spingl ganglie to study the Golgl appara-
tus. Frozen Sections were used %o ensure rapid uni-
form fixation and to eliminete ag far asc possible the
structural changez in the cell due te¢ shrinksge and
post mortem changes. They ohserved that the silver
impregrated Golgi network was the combined result of
gilvering of meny minute grannles in the cell followed
vy further silvering of the cytoplasmic strands with
which these gresnules were sssocisted. They suggested
that these granules are the miiochondria. Adasustone
{1952) used a modified Da Fano Cajal's technigune to
study the golgi epperstus in ganglionic nerve cells.
The CGolgi net was found to be composed of two compOw :-
nente,

l, 4 net - like cytoplasmic reticulum.
2, A serieg of minute, black silvered granules clesely
applied to the surface of tho notFhese graniles were

supposed to be mitochondrla.
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Dawson et al. (1955) in their B/H study on the
spinal gasnglia of rasbbit, observad thet the Hissl
gsubstance wes in the form of aggzregstes in the light
cells and dispersed fine granules in dark cells. The
ggeregates did not appear as uniform density. They
showed darker aress vhere the granules were packed
together. In the some year Hess (1955) in his E/M
study on younlg ganglionic nerve cellsg, termed the Nissl
bodies as Ergaestoplesm. When the examined those sub-
stances under low magnificstions, they appeared as =
densely packed masges of small granules. With higher
magnifications, some of the grenules could be reselved
ag very fine tubuler filaments surrounded with granu-
les, This was an appearance similar %o the endoplasmic
reticulum. However, the granules sppeared more nune-
rous than those of the Ergsstoplcsm present in other
cells, At higher msgnifications the grenules were
seen to htave smgiler denser grshules in and sround
them. Yielding a punciate appearance. He also des-
cribed the mitochondria as small, thin, and elongated
organells with cristze or folds. The mitochondrisl
folds did not eross its entire width. The senile gan-
zlioncic nerve cells showed swollen mitochondris with
unrecogni zaeble folds. The mairisxt materisl was essen-
tially lacked or very dilute.
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Giscobini and ZFajicek (1956) found that the
esherase estimated in single spinal ganglicn cell was
cn acetyl cholinesterase (specific or $true cholines-
terase) which was the enzyme c¢laimed to be conanected

with the mechanism of the transmission of nerve impulse.

Rosenbulth {1962) described sone electron micro-
acopic differences between the toad and mammalian
spinal gonglia. The toad garglia contained 2 stri-
king number of heterogenons inclusion bodies which
resenble lysosomes, They slso exhibited stellate
lipid inclusionss Islands of gramules which were larger
than ribogomes and not szssoclated with endeplaemic
reticulun were osbserved. ke suzgested that these is-
lands nay kbe glycogen granules. The HNissl bodies were
¢onaisting of endoplasmiec reticulum, which appeared
vesicular rather than cisternsl, and ribosomes most of

which were not sttached to the endoplasmic reticulium,

Hiraoka and Breemen (1963} studied the E/M stru-
cture of nucleolus and muclear envelope of s=pinal gsn-
glion cells of rat and salgmander. The nucleusg of rat
gpinal ganglion cells was enclosed in & double membrane
envelope., The guter membrane was mostly agramular. Both
the inner snd outer membranes were perforated by pores
that exhibited a regular distribution. Thelr studies
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showed that the structure fealuress of the nucleoclus
of the rat espinal gangiion cell were in the form of:
a) Dense aggregates.

b) Ligh% nartienlar aggregates.

e) Small light vacuoloids.

d4) Larze light vacuolodds.

e} An edjacent groups of dense gramles.

The nucleus of the salsmander spinal ganglion cell
contained a less differentisted nucleeclus consisting of
one to several dense eggregates surrounded by less
compact particles, The nucleus wzs found to be irre-
gular in shape with deep membranous folds agnd invaginz-

tiors. Muclear pores could alsc be demnonstrated.

Beaver et al. {1965) cobserved the presence of light
and dark neurcons in the human trigeminal ganglia. The
cell bodies of the neurons tended fteo occur in groups or
clusters. A4 pigment resembling lipofuscin <¢ould be
seen in the cytoplasm, It varied in amount from cell
40 cell, It was also presenmt occasionally in some

schawnn and salellite celis.

Hovikoff {1966) in his studies on dorsal root
ganglia of rat, noticed that an unspecifie cholines-

terase activity appesred a3 brown deposit in the
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wmmyelinated fibers and sheath cells surrounding the
perikaryae. Acetyl cholinesterzse activity was revealed
in the perikaryon cytoplasm gnd st the axoplasmic sur-
face of myelingted fibres. He observed that the ehol-
inesterase activity was seen in all perikarya, but at

greatly differcent levels.

Pineda et al. (1967} described the mitochondria
of nerve cells as, elongated organelles with dense
matrix. The Golgi apparatus was formed of numersus
clusters of smooth membranes. Each cluster was composed
of several pairs of lamellae or chains of vesicles. The
rough endoplasmic reticulum wac not uniformly dispersed
thiroughout the cyotplasm bu: was principally clustered
into Wissl bodiee, sepsrated by bundle of microtubules
and fine neuro filaments. Few glyrcogen like grannles
could be identified in the neurcnal cytoplasm =8 well
ag in the axon., Sone restricted sreas of cytoplasm
displayed accumulabtions of dense inclusions. 1In the
same year Bunge et al. (1967) observed the presenco of
light ond dark ganglionic cells in tissue culture. He
suggested that this difference in the staining resction

was due to the emount of cytoplasmic neurcfilaments.
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