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ELECTRON MICROSCOPIC STUDY OF THE TRIGEMINAL GANGLION IN RAT AND CAT

B
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Electron Microscope Laboratory, Neurobiology, Max-Plancck Institute for Brain Research,
Frankfurt, West Germany (May 1978-May 1979)

The present paper describes some addltlonal fme structural features of the trige-
minal ganglion cell of the rat following vascular perfusion techniques and handling
procedures designed to minimize the possibility of artifact production.

Ten, 150~200g rats and five, 2.0~3.0kg cats were perfused through the ascending
aorta with a mixture of 1% Glutaraldehyde-paraformaldehyde in phospbate buffer
at;PH 7.4 containing 0.2% calcium chloride. The fixative was delivered at a con-
trolled flow rate by an appartus incorporating a pump and flowmeter. The initial
flow rate was 40ml/min for 5 min, then 15m1/min for 25min and thereafter at
5m1/min.

The purpose of the lower flow rate was to reduce the possibility that pressure
for the perfusion might result in postmortem changes. ‘ ,

Perfusion for 8 hours, followed by decapitation, careful removal of the top of
the skull and brain, immersion in fixative with ganglia still in situ for a further
period of 12 hours. Following completion of fixative the ganglia was removed,
washed in buffer, carefully cut into small pieces, and postfixed in a 2. 5% osmium

* tetroxide solution in phosphate buffer.

Tissug was embedded in Epon, lp sections were obtained using glass knives and
stained with toluidine blue O for orientation and selections of tissue for further study.

This sections were obtained on LKB utratome. sections were stained with lead
citrate and uranyl acetate prolonged fixation times and handling procedures designed
to minimize the introduction of postmortem artifact were used in preparation of rat
and cat trigminal ganglion for fine structural study. The results were as follows:
1. In the light microscopic level of the rat trigeminal. ganglion, two morphologi-

cally distinct nerve-cell types were recognized, viz., dark cells, with an abun-
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dance of ribonucleoprotein granules throughout the cytoplasm, and light cells, in
which the granular material formed discrete aggregations.
ganglion was only found intermediate neuron which was intermediate type of
dark cell and light cell.

. In the electron microscopic level of the rat and cat trigeminal ganglion, there

[\

were large numbers of neurofilaments and neurotubules. In addition, the rough

endoplasfnic reticulum, Golgi apparatus, mitochondria and dense body were

. contained throughout the cytoplasm.

3. In the electron microscopic findings of the rat trigeminal ganglion, dark neurons
were characterized by (1) clear perinuclear cytoplasm containing a Golgi appa-
ratus, vesicles and mitochondriq and (2) a peripheral cytoplasm of densely
packed stacks of Nissl substance. Light neurons contained individual clumps of
Niss] substance distributed in a pale cytoplasmic matrix.

4. In cat, as in dark cell of the rat, cytoplasm of neuron contained densely packed
rough endoplasmic reticulum and ribosome giving the cytoplasm a dark appea-
rance. But neuroplasm of the cat trigeminal ganglion appeared lighter than that
of the dark cell of the rat trigeminal ganglion in electron density.

5. The satellite cells invests the ganglion cell bodies and the unmyelinated segment

of the axons. These cells display a moderate range of nuclear and cytoplasmic

The cat of trigeminal

matrix density.

8. The axon contains only mitochondria, longitudinally oriented neurofilaments and

microtubules.
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EXPLANATION OF FIGURES

Photomicrograph of the trigeminal ganglion of the rat. Dark (D) and light (L) neurons are
readily identified. Myelinated nerve fibers can be seen(arrow). Toluidine blue O, x408.

Light microscopic picture of the rat trigeminal ganglion. L: Large light cell D: Small
dark cell Arrow head: Satellite cell Arrow: Satellite cell process Toluidine blue O, X x408

Electron micrograph of the rat trigeminal ganglion. Showing large Iighf cells(L), smaller
dark cells(D), and satellite cells. Large light cell is to the left, dark cell to the right.
Two satellite cells are seen to the upper and center. N: Nucleus of satellite cell C: Cytoplasm
of satellite cell P: Satellite cell process NS: Nissl substance Arrow: Dense bodies Arrow
head: Golgi complex X 8,100

Electron micrograph of the part of the cytoplasm of the large light cell and satellie cell
of the rat. Satellite cell cytoplasm is more dense than that of the neuron in the electron
density. N: Nucleus of neuron NS: Nissl substance P: Satellite cell process U: Unmyellated
nerve fiber C: Satellite cell cvtoplasm Arrow: Satellite cell plasma membrane Arrow head:

Golgi complex X 8,100

Electron micrograph of the cytoplasm of the large light cell of the rat trigeminal ganglion.
Several Nissl substances can be seen (NS). DB: Dense body NF: Neurofilament Arrow:
Microtubule X 16,200 ‘ '

Electron micrograph of the part of the rat trigeminal ganglion cell. Unmyelinated nerve
fibers and Schwann cell can be seen. N: Schwann cell nucleus n: Nucleus of neuron Arrow:
Lipofuscin granule P: Satellite cell process C: Schwann cell cytoplasm NS; Nissl substances
Arrow head: Golgi complex e: Collagen fibril x 7,100

Electron micrograph of the cytoplasm of the large light cell of the rat trigeminal ganglion
cell. Groups of the smooth endoplasmic reticulum are to the left and upper. Neurofilaments
ate also shown(NF). x 30,000

_Electron micrograph of the three neurons and myelinated nerve fiber of the rat trigeminal
ganglion. P: Satellite cell process G: Neuron MA: Myelinated axon M: Mitochondria
Arrow: Neurofibrils Arrow head: Golgi complex CF: Collagen fibril SC: Schwann cell
cytoplasm m:Myelin x 16,200

Electron micrograph of the two neurons of the rat trigeminal ganglion. Collagen fibrils are
interposed between the two safellite cell processes. GC: Neuron P: Satellite cell process
C: Collagen fibril Arrow head: Golgi complex x 30,000
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10.

11.

12.

13.

14.

Three neurons and schwann cell of the rat trigeminal ganglion. The Schwann cell and
unmyelinated axon are to the center. GC: Ganglion cell P: Satellite cell process U: Unmy-
elinated nerve fiber SC: Schwann cell cytoplasm N: Schwann cell nucleus Arrow: Mesaxon
x 16,000 '

Light microécopic picture of the Cat trigeminal ganglion. Lérge light cell and small dark
cell are not found. These observations are only found intermediate cells. MN: Myelinated
nerve fiber bundle Arrow: Satellite cell Arrow head: Satellite cell process x 408

Electron micrograph of the cytoplasm of the cat trigeminal ganglion cell. Arrow: Dense
bodies M: Mitochondria Arrow head: Golgi complex x 30,000

Electron micrograph of the part of the neuron of the cat trigeminal ganglion. Nn: Nucleolus
N: Nucleus DB: Dense bodies M: Mitochondria Arrow :Microtubule x 30, 000

Electron micrograph of the cytoplasm of the cat trigeminal ganglion. DB: Dense bodies:

M: Mitochondria RER: Rough endoplasmic reticulum PR: Polyribosome Arrow: Neuro-

_ filament Arrow head: Golgi complex x 30,000
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