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Ultrastructural Localization of Acetylcholine Esterase in Neurones of Rat Trigeminal Ganglia

Previous histochemical and cytochemical reports have
shown the presence of acetylcholine esterase (AChE)
activity in the sensory ganglia of several species. High
activity was observed by light microscopy in small
neurones whereas the large ones presented only slight
activity or even absence of reaction'-3. However, no
observations were made at the electron microscopic level,
although several workers have reported the intracellular
distribution of this enzyme in neurones other than in the

Fig. 1. Activity of AChE in neurones of trigeminal ganglion. Note
the differences of intensity between the small and the large neu-
rones. X 500,

Fig. 2. Activity of AChE in small neurone of trigeminal ganglion.
Deposits appeared in the cisternae and vesicles {arrows) of Golgi
apparatus (G); N, nucleus; M, mitochondrion. X 15,000.

sensory ganglia, e.g. central nervous system and sym-
pathetic ganglia®-7.

This communication presents data concerning the loca-
zation of AChE in neurones of the trigeminal ganglion
of rats.

Rats of different ages were killed by decapitation. The
trigeminal ganglia were immediately removed, dissected
into small pieces and fixed in 2!/,%, glutaraldehyde bui-
fered to pH 7.2 with 0.1 M cacodylate for 1 h. The fixed
tissue was incubated for 8 h in KarNovsky’s medium?
for AChE at 4°C. The trigeminal ganglia were then post-
ifxed in 2%, osmium and embedded in Epon. Unstained
and lead stained sections® were examined in RCA EMU
3G electron microscope. Unfixed cryostat sections were
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Fig. 3. Activity of AChE in small neurone of trigeminal ganglion
at the plasma membrane {arrow). X 15,000.
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also incubated for 11/, h in the same incubation medium
and were examined under the light microscope. DFP (Di-
isopropyl fluorophosphate) and 62 C 47 [1,5-bis(4-tri-
methyl ammonium phenyl)pentan 3-one iodid] at con-
centrations of 10-8M completely abolished the reaction
of AChE. No inhibitors of nonspecific cholinesterase were
added to the incubation medium as the latter enzyme is
not present in the perikarya of rat sensory ganglia?l-210,

Light microscope observations showed a network-like
pattern of the reaction product mainly in the small
neurones (Figure 1). Similarly, the electron microscope
revealed a positive reaction mainly in the small neurones.
The reaction product was deposited in the cysternae,
vesicles and vacuoles of the Golgi apparatus, and at the
plasma membrane (Figures 2, 3). The electron micro-
graphs indicated that preservation of the tissue is ade-
quate. No reaction product was seen in the nuclei, mito-
chondria or endoplasmic reticulum.

The present data are partially in agreement with other
reports on the activity of AChE in the central nervous
system and sympathetic ganglia4-?. In these neurones,
localization of the reaction product was observed in the
Golgi apparatus and plasma membrane as well as in the
rough endoplasmic reticulum. However, in the present
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studies no positive reaction was observed in the rough
endoplasmic reticulum of the neurones. It is not possible
at present to explain the absence of activity of AChE
in the endoplasmic reticulum.

The present results may add information to the assump-
tion that some of the neurones of the sensory ganglia are
cholinergic3-11,12,

Resumen. Utilizando el microscopio electrénico se de-
mostré actividad enzymatica de la acetilcolinesterasa en
el aparato de Golgi y a nivel de la membrana plasmatica
de las neuronas del ganglio del trigémino en ratas.
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Electron Microscopic Localization of Acetylcholinesterase in Small Multiple Endings in the Extra-

ocular Muscles of the Rat

There are 2 different types of myoneural junctions in
the extraocular muscles of different animals (for earlier
literature see e.g. TERAVAINEN!). One of the junctions
is formed from a myelinated nerve and has a structure
comparable with a normal motor end plate of striated
skeletal muscle fibres in both the light microscope and
the electron microscope. The other type of myoneural
junction differs strikingly from the motor end plate,
since it is derived from a non-myelinated nerve and ter-
minates in many small endings.

Since the light microscopic distribution of cholinesterase
activity was closely correlated with the electron micro-
scopic structure of the junction, it was suggested that
these ‘multiple endings’ are cholinergic excitatory synapses
to extraocular muscle fibres!. Because the distribution of
cholinesterase had been studied only by light microscopy,
it was decided to examine the acetylcholinesterase (AChE)
activity of these multiple endings at the electron micro-
scope level.

Methods. Adult Sprague-Dawley rats were killed under
ether anaesthesia by decapitation, and the rectus medialis
muscle was immediately removed and fixed for 20-40 min
at 4 °C with 2.59 solution of glutaraldehyde buffered with
phosphate at pH 7.22. The muscles were cut into small
pieces of about 0.5 mm thick with a razor blade and
washed at 4°C with 0.25M sucrose for about 12 h.

The presence of acetylcholinesterase (EC. 3.1.1.7) was
demonstrated using acetylthiocholine iodide (Fluka AG,
Buchs) as substrate together with 10— M tetra-isopropyl-
pyrophosphoramide (iso-OMPA; L. Light & Co. Ltd,,
Colnbrook) in the incubation solution to exclude activity
due to other cholinesterases (EC. 3.1.1.8), Control studies
were made with both ¢so-OMPA and 10-53/ 284C51
(Burroughs and Wellcome, London) in the incubation
solution. The ferro-ferricyanide method?® was used at
4°C and pH 6.0, with an incubation time of 60-180 min.

The specimens were then washed for 30 min in phosphate
buffer, dehydrated with graded series of ethyl alcohol
and embedded in Epon 8124 The sections were after-
stained with lead citrate5.

Results and discussion. AChE activity was observed in
the small multiple endings in the rectus medialis muscle.
The reaction was localized between the synaptic mem-
branes. With longer incubation times, the end product of
the reaction totally filled the synaptic cleft and activity
was also observed between the membranes of the axon
terminal and the teloglial cell (Figure). The synaptic
vesicles were negative. Some scattered granules with a
different form from the precipitation granule of the
reaction product were observed throughout the sections.
They were unrelated to pa.ticular structures and regarded
as artifacts.

The ferro-ferricyanide method has previously been
used with some success to localize cholinesterase activity
in the motor end plate, where the enzyme activity was
intense and the incubation time shorter®. In the present
work, the method did not appear to be very suitable
for electron microscopic histochemistry if the activity
to be demonstrated was only moderate, as was the case
in these small junctions!. Therefore the exact location
of AChE in respect of the synaptic membrane of these
small junctions, remains to be shown. However, the
present work demonstrates beyond any doubt that these
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