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In connection with the vesicles containing stimulation-transmitting materials
there are several problems to be solved. According to certain investigators, the
clear synaptic vesicles contain acetylcholine and amino acids (SjOsTRAND, 1953;
PaLape and Paray, 1954; AKerT and SAnNDRI, 1968), and the dense-core vesic-
les catechol-amine and serotonin (D RoBerTIS and PeELLEGRINO DE IRALDI,
1961).

The separation of mediator material with monoamine content was completed
by fluorescence histochemical investigations elaborated by FaLck (1962), ANGE-
Lakos and King (1967). And the mediator materials of the synaptic vesicles
of different forms (UcHizono, 1966) are connected with zinc-iodide-osmium
impregnation (AKERT and SANDRI, 1968; MAILLET, 1962). With the latter
method there was described the impregnation of other cell components, apart
from the vesicles (JaBoNero, 1964; PeLLEGrINO DE IraLDI and GUEUDET,
1968; MAaDpARASZ, 1969).

As in the paravertebral bundle and the adrenal gland of the marsh-frog
I have found some cells similarly impregnated with zinc-iodide-osmium, T see
some possibility to supply information about the function of the different kinds
of paravertebral nerve cells.

Materials and Methods

The investigations have been carried out on eight full-grown specimens of marsh-frog
(Rana ridibunda PaLL.). 1 have treated a part of the paravertebral ganglia as well as the cells
of adrenal glands, exposed from the animal anaesthetized with urethan and kept cold, with
a mixture of CHAMPY-MAILLET's (1962) zinc-iodide-osmium mixture at 4°C for one and half
hours. The other part of neurons and of the adrenal glands were fixed in Bouin's and CaArNOY's
fixing mixtures, resp. in neutral formalin of 10 p.c. After dehydration, the 5—7 u sections
prepared from tissues embedded in paraffin were deparaffinized and then stained with MALLORY's
mixture and with alkali tetrasolium modified by Finorey (KiszeLy et al, 1958).

The ganglia used for the eclectron microscopic investigations have been fixed in a 1 pec.
osmium-tetroxide solution of pH 7.4 buffered according to MiLLonic (1961) on 4°C for one hour.
The tissue picces were treated with uranil-acetate and then embedded in araldit. The sections
were cut with an ultramicrotome Tesla BS 478. The sections contrasted with lead-citrate have
been investigated with an electron microscope of type Tesla BS 242 D.
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Results

The vegetative nerve cells of frogs had been studied by several investigators
(DocieL, 1882; Smirnow, 1890; Krausg, 1923; Pick, 1960, 1963; Taxi,
1965; HorvATH, 1966). Some problems still remained unsolved which is proved
by our investigations carried out on the vegetative ganglia and the adrenal gland
of the marsh-frog with a zinc-iodide-osmium (ZIO) impregnation.

Among the nerve cells some cells or minor groups of them occur, which stain
darker or lighter, primarily in the ganglia of the abdominal part (ggl. sympatbi-
cum IV—=VII; Table I, Fig. 1), most of them being in the vicinity of the coeliac
ganglion beside the intestinal artery after leaving the dorsal aorta (Table I,
Fig. 2). The average size of the neurons is 5—15 w, their 4—6 u nucleus being
mostly centrally situated.

I have observed the neurons of different staining and sizes both in the
ganglia of younger and in those of older frogs. According to my supposition, the
Z10-positive neurons may be those containing in their cytoplasm electron-micros-
copically, too, more or less dense-core vesicles and osmiophilic granules of dif-
ferent sizes (Table II, Fig. 1). Besides them, in the larger ncurons (25—35 u)
that form the majority of ganglia, we can only observe smaller or larger granu-
les stained with ZIO.

I have observed also some of the chromaffine cells in the adrenal gland
of frogs that are, concerning impregnation and size, similar to the ZIO-positive
neurons of the vegetative ganglia (Table I, Figs. 3, 4). There, the grearer num-
ber of cells contain purple-red formasane granules of large diameter with alkali
tetrasolium. Apart from these cells, there could be observed also minor groups
of round, projectionless cells of changing shape and painted paler, with black
Z10-impregnation (Table I, Fig. 4). These cells show, like those in the ganglia
of the boundary bundle, acidic staining.

Discussion

CHAMPY-MAILLET's procedure of zinc-iodide-osmium impregnation had earlier
been applied at light microscopic examinations and recently also at electron mic-
roscopic ones. JABONERO (1964) observed in the course of his light microscopic
examinations that the pigments of the vegetative nerve cells of the paravertebral
trunk in cat and rabbit, the Gorci's apparatuses of very different kind of cells
and the sensory neurons of the vagus nerve become black impregnated by ZIO.
According to MaparAsz's (1969) electron microscopic examinations, only the
material occurring inside the endoplasmatic reticular cisterns is stained by ZIO.

Table 1

Fig. 1. ZIO-positive neurons of two sizes and two kinds of staining in Ggl. sympathicum VIIL
CHaMPY—MAILLET's procedure. x 600.

Fig. 2. A group of strongly stainable large nerve cells beside the intestinal artery, CHAMPY—
MAILLET's procedure. x 600,

Iig. 3. Chromaffine cells of the adrenal gland stained with alkali tetrasolium. PEARSE's procedure
modified by Findlay. x 300.

Fig. 4. ZIO-positive cells in the adrenal gland, stainable rather pale and rather dark. CHAMPY—
MAILLET's procedure, x 300.
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According to AKERT's and SANDRI's (1968) electron microscopic examinations,
the ZIO-positivity of synaptic vesicules is connected with a cholinergic mediator
material. HavrAsz and co-workers (1969) have not observed any significant
change in the ZIO-positivity of synaptic vesicles in the superior cervical gang-
lion of cat after treating the nerve-terminations with haemicholinium and stimu-
lating exhaustively the preganglionic fibres. On the other hand, MADARAsZ
(1969) noticed that after being stimulated electrically the preganglionic fibres,
the impregnation inside the synaptic vesicles ceased. In addition, it is worth
mentioning, too, that according to an experimental result, owing to the effect
of reserpine, both the granules of amine content (PELLEGRINO DE IRALDI et
al., 1961, 1963) and the ZIO-positive material disappear in the vesicles. The
same was observed after a treatment with chloroform-metanol, as well. Con-
sequently it is supposed that some lipid components may be responsible for
the reaction (PELLEGRINO DE IrRALDI and GueuDeT, 1968).

According to the data cited, several structures are impregnated by ZIO.
We cannot conclude, therefore, an identical function from cells stained identi-
cally. Comparing my results with the data in literature, I came to the conclusion
that the ZIO-positive cells found in the vegetative ganglia and in the adrenal
gland of the marsh-frog may cary out, however, in different sites, similar func-
tions.

Erinkd (1960) could separate two cell types in the adrenal gland of the
rat with fluorescence and other histochemical methods, and Benepeczky (1967)
separated three cell types in the adrenal gland of the edible frog (Rana esculenta
L.) with electron microscopic examinations.

I could find two kinds of cells in the paravertebral bundle. According to
my opinion, the less numerous ZIO-positive cells are the sympathetic nerve cells,
producing adrenalin. The majority of the nerve cells in the paravertebral bundle
— showing in the cytoplasm small black granules with ZIO-imprenation under
light microscope, and containing no dense-core vesicles in the electron micros-
copic pictures, beling to the parasympathetic system.

Summary

Among the nerve cells of paravertebral bundle there can be separated two
cell types in the mars-frog with a zinc-iodide-osmium staining procedure. These
cells show differences probably depending on their functional state. In our
opinion, the less or more stained 5—10 u sized nerve cells similar with adrenal
cells, function according to the adrenergic mechanism and the 25—35 u ncurons
according to the cholinergic one.
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