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Introduction

The fresh water mussel takes up the attention both of physiologists
(Pawtow 1885) and morphologists (Hanstrom 1928) for a long time past.
From more recent works those of Abraham and Minker (1959), Nagy(1962)
Baranyi and Salanki (1963), Zs.-Nagy (1964), Salanki (1965) should be
named who investigated morphology and physiology of the nervous system
of Anodonta from different viewpoints. Histological description of the ganglions
in Anodonta cygnea however is not sufficiently disclosed neither in foreign nor
in Hungarian literature. Hanstrom (1928) in his book characterized the nerv-
ous system of the Lamellibranchiates on the grounds of the Unio pictorum.
Nagy (1962) described a gold-yellow pigment in the ganglions but gives only
outlines of their general histology. It should be noted that a more exact
description of the nervous tissue of the mussel was hindered by the fact that
up to now impregnation of the nervous system of lower animals encountered
difficulties. The classic methods did not supply satisfactory results to obtain
a knowledge of these. In our earlier work (Gubicza and Zs.-Nagy 1964) we
discussed modified methods which are suitable for the impregnation of the
neurons and fibres of Anodonta cygnea. In the present study the results of the
histological examination of the fresh water mussel obtained with these methods
are described.

Material and method

Our experimental animal was Anodonta cygnea L. originating from a
branch of the Danube. Several wall proved methods were employed for the
histological examination of the ganglion cerebrale, ggl. pedale and ggl. viscerale
of fresh water mussel.

1. Modified caja1 |. proceeding. This block impregnation method is
mainly suited to indicate the cells (Gubicza—zZs.-Nagy 1964).

2. Impregnation of cauna’s frozen sections worked well in investigation
of the fibres but no serial sections can be produced with this method.

3. The paraffin section impregnation method of R owe11 (1963) has been
employed for the demonstration of thin fibres.

Beside the impregnation methods the ganglions embedded in paraffin
were also stained with van-Gieson. The application of this method became
necessary for the examination of the connective tissue surrounding the
ganglions.
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Results

It is characteristic of the ganglions (ggl. cerebrale, ggl. pedale and ggl.
viscerale) of fresh water mussels that the neurons and the fibre stock readily
separate from each other. The cells are located at the edge of the ganglion as
if forming a cortex in which a further arrangement, stratification can not be
recognized. The thickness of the cell layer is varying but generally about
200 to 250 u.

The cells are oval or pyriform and rather varying as to their longitudinal
dimension, all measures occurring from 5 to 50 u. Most frequent are the cells
of 5 to 15 u which mostly occur in groups (Fig. 1). The longitudinal dimension
of the largest neurons is 3.5 to 40 x4 but sometimes 50 to 55 u are measured.
It can be observed that large cells generally occur next to areas where nerve
fibres are entering or leaving the ganglion. These large size cells are surrounded
by glia cells readily visible also under the light microscope (Fig. 2).

As to their processes the majority of the cells are unipolar. Very
seldom also bipolar and multipolar cells occur (Fig. 3). In the evalua-
tion of serial sections in several cases pyramidoidal cells were observed
(Fig. 4).

The neurons differ also from the point of view of impregnation.
In the large size cells often an area seeming void appears in the
cytoplasm (Fig. 5). In other cases the plasma is impregnated uniformly
(Fig. 1-2).

In the central part of the ganglions the neuropile is located which con-
sists almost exclusively of fibres. In it, on the strength of preparations obtained
with the FeSO ,-method, two fibre types can be distinguished which are readily
separable from each other. Most frequent are the thin, less impregnated, so-
called fine fibres which mostly appear in bundles. The other type is the thick
axon impregnated to a dark colour, the diameter of which ranges from 2 to
4 . They occur on the pathways entering the ganglion and in the neighbour-
hood of the large cells. The thick fibres have many forms. Most frequent is
the fibre of straight shape which can be also branching (Fig.6).In the ggl.
viscerale even threefold branching was found (Fig. 7). Such, however, could
be observed only in one case out of several hundred of sections carefully check-
ed. The continuation of this threefold branching could not be followed in the
serial sections. The thick fibres are sometimes undulating (Fig. §). A form
of the thick fibre, the varicose fibre, deserves to be especially mentioned. The
thickening of these fibres shows the most diversified picture (Fig. 9). In some
cases they are even branching (Fig. 10). Origin and ending of the straight
shaped and undulating thick fibres and of the varicose fibres could not be
demonstrated.

In the neuropile beside fibres of various types the glia nuclei impregnat-
ing to a dark colour are frequent (Fg. 11). In the neuropile neurons seldom
occur. The medium-size (20 to 25 u) neurons located here appear, according
to our observations, singly or in groups (Fgs. 12 to 13). In the nerve branches
leaving the ganglions beside the fibres these are glia. The ganglions are covered
by 5 to 7 u thick connective tissue.

Evaluating the general histological picture of the ggl. cerebrale, ggl.
viscerale and ggl. pedale of Anodonta cygnea L. as compared with each other
certain differences can be observed. These are the following:
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The histological picture of the neuropile in the ggl. viscerale shows a
higher number of more manyfold nerve elements than that of the two other
pairs of ganglions. Whereas in the ggl. cerebrale and ggl. pedale the presence
of thick fibres is unfrequent, in the ggl. viscerale they often occur. The double
and threefold branching of the thick fibres was only found in the ggl. viscerale.
The same applies to the varicose fibres. Comparative examination of the gang-
lions of mussels of identical dimensions revealed further differences concerning
distribution of the cells of different dimensions. Most so-called large neurons
occur in the ggl. viscerale. From the three ganglions in ggl. viscerale the lowest
number of darkly impregnated glia nuclei were found.

Discussion

On the strength of the general histological examination of the ganglions
in Anodonta cygnea L. it may be established that all three ggl. are divided into
a well separated exterior cellular layer and a neuropile consisting of fibres, as
in lower animals generally. No such type of layers of the neurons in the mussel’s
ganglions can be demonstrated as have been described by HAaNSTROM (1928)
and M. NaGcy (1952). Small and large size cells are mixed together. The nerve
fibre bundles leaving the ggl. are the axons of the unipolar and multipolar
cells of ]larger dimensions, presumably centrifugal fibres.

In the cellular layer of the ganglions the fibres running parallel with
the surface are probably processes of the associative cells. The location of
these axons is such that there is a possibility for the formation of axo-somatic
synapses as they could be also demonstrated in the cerebral ggl. with the elec-
tron microscope (Zs.-Nacy 1964).

The peculiar structure of glia cells surrounding a single ganglion cell or
cell group appears already under the light microscope. Earlier electron micro-
scopic examinations (Zs.-NAGY 1964) revealed that the glia cells of several
layers are arranged around the neuron or neurons thus, that there are inter-
cellular gaps among them and the haemolymph may freely circulate. This
makes it probable that the glia cells have a trophic importance in connexion
with the neurocyte.

In the ganglions of Anodonta cygnea L. no synapses are found as recently
demonstrated on the large cells and on the bases of their processes in the
Aplysia ggl. viscerale by A. ABRAHAM (1963).

General histological examination of the ganglia in Anodonta cygnea L.
revealed that ggl. viscerale contains the most complicated and at the same time
more diversified nerve elements. From this fact it may be concluded that the
basic life-processes of the fresh water mussel are bound to the ggl. viscerale so
diversified from the morphological point of view.

Summary

1. It is characteristic of the ganglions of fresh water mussels that the
neurons and the fibrous stock are separating from each other.

2. No separation into layers according to the dimensions of cells forming
a cortex at the edge of the ganglions can be observed.

3. Longitudinal dimension of the cells ranges from 5 to 50 u.
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4. As to their processes the neurons are unipolar. Bi- and multipolar
cells seldom occur.

5. Two further types of neurons can be distinguished according to whether
areas seeming void appear in the cytoplasm or they are uniformly impregnated.

6. Some large size neurons are surrounded by glia arranged in layers.

7. In the ganglions there are two types of fibres:

a) thin, palely impregnated and

b) thick, darkly impregnated fibres which may be of a straight shape,
undulating and varicose.

8. The sraight shaped and varicose fibres show branchings.

9. In the neuropile, glia nuclei and few neurons occur.

10. Out of the ganglions of the fresh water mussels from the morpho-
logical point of view ggl. viscerale is the most diversified.
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AZ EDESVIZI KAGYLO (ANODONTA CYGNEA L.) GANGLIONJAINAK SZOVET-
TANI VIZSGALATA IMPREGNACIOS MODSZEREK ALAPJAN

dsszefoglalas
Gubicza Andréas és Zs. Nagy Imre

A szerz6k munkdajukban az Anodonta cygnea L. ganglion cerebrale, ggl. pedale
és ggl. viscerale altalanos szovettani szerkezetét irjak le. Az idegdicok vizsgélatara a médo-
sitott Cajal |., Cauna és RowELL-féle impregnéaciés mddszereket alkalmaztak. Ered-
ményeik az aldbbiakban foglalhaték 6ssze:

Az édesvizi kagylék idegdlcaira jellemz6, hogy a sejtes és rostos alloméany egy-
mastol jol elkilonil. A ganglionok széli részén kérget alkoté idegsejtek méretiik szerinti
rétegz6dése nem figyelhet6 meg. A sejtek hosszmérete 5—50 fi k6zott valtozik. Nyulva-
nyaikat tekintve unipoléarisak (5. kép), de kevés bi- és multipolaris sejt (3—4. kép) is
el6fordul. Az idegsejtek két tipusat kilonboztették meg aszerint, hogy a citoplazmaban
Uresnek tind terlletek mutatkoztak (5. kép), avagy azok egyenletesen impregnéalddtak
(6. kép). Néhany nagyméret(i idegsejtet rétegesen elhelyezked6 glia vesz koril (2. kép).
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A dicokban két, egymastol jol elkilonithetd rosttlpust talaltak. Leggyakoribb
a vékony, halvanyan im pregnalodott rost. A masik rosttipus vastag s6tét szinre impreg-
nélédott. A vastag rostok kettés és harmas elagazast is mutatnak (7 —8. kép) lefutadsuk
lehet egyenes vagy hullamos (9. kép), legritkdbb a varixos rost (9. kép), amelyek
szintén eldgazhatnak (10. kép). A neuropil rostjai kozott sok gliamag (11. kép) és kevés
idegsejt fordul el6 (12— 13. kép).

Végul megallapitottak, hogy az édesvizi kagylé idegdlcai kézil morfolégiai szem-
pontbél a ggl. viscerale a legvéaltozatosabb.

FMCTONIOTMYECKOE UCCNEAOBAHWE FTAHINIVEB BE33YBKW (Anodonta
cygnea L.) MPW MOMOLWMN UMMPEFHAL NN

A. Iybuua, WN. XK.-Hagb

1. FaHrnun 6e33y6KyM xapaKTepu3ylTcA Tem, UTO HepBHble KETKU W BONOKHWUCTbIN
cocTaB OTJAeNeHbl Apyr oT gpyra.

2. PacnpefiefieHne KNeTOK COCTaBMAOLWMX KOPKOBYI 4acTb raHr/vMeB, Mo pasmepy,
He Habniogaetcs.

3. AnnHa Knetok Bapbupyet oT 5 fo 50 m.

4. HepBHble KNeTKN B 60/IbLUMHCTBE C/y4aeB ABNAAKTCA YHUNONAPHbIMU. Peako BCTpe-
yalTea U 6U-, U MYNbTUNONAPHbIE KIETKMU.

5. MOXHO pa3nnyatb [jBa pasHblX TUMNa HEPBHbIX KMEeTOK B 3aBUCMMOCTWU OT TOro, Bbl-
ABNATCA NN NPU UHMPErHauuy B LMToMNa3Me MycTble MecTa UK e HepBHas KeTKa UMrper-
HUpYyeTCsA paBHOMEpPHO.

6. BOKpYr HeKoTOpbIX HepBHbIX K/ETOK 00/bLIOro pasmepa O6HapyXuBaeTcs v,
pacrnonoXXeHHass CnosAmu.

7. B raHrnusax HabnwopgaeTca ABa Tuna BOJIOKOH:

a) TOHKWe BOJIOKHA, WMMpPEerHnpoBaHHble cnabo,

6) TONCTble BO/IOKHA, WUMMNPErHUpPOBaHHbIe CU/IbHO, KOTOPble MOFYT ObITb MNPAMbIMU,
BO/IHOO6PA3HbIMN WU BapUKO3HbIMU.

8. MpsAMble N BapUKO3Hble BO/IOKHA pPa3BeTB/AIOTCA.

9. B Hesponwune obHapyXusawTca AApa raMm m He6oNbLLOr0 YnMcna HePBHbLIX KETOK.

10. Cpegu raHrnveB 6e33y6KM cambiM pasHoO0bpasHbIM ABAAETCA BUCLEPasIbHbIA FaHr-
nMid Nno cBOMM MOPGONOrMYECKUM CBOCTBaM.






Fig. 1. Small and medium size neurons in the cortical part of ganglion viscerale (820 X)

1. adbra. Kis és kozépméretl idegsejtek a ganglion viscerale kérgirészében (820 X nagyitas)



Fig. 2. Large size (35—40 fi) neurons with glia cells arranged around them in layers
(500 X)

2. dbra. A nagyméretli (35—40 /r) idegsejtek a korulottuk rétegesen elhelyezkedd glia-
sejtekkel (500 X nagyitas)

Fig. 3. Multipolar neuron from the cortical part of the ggl. viscerale (500 X)
3. abra. Multipolaris idegsejt a ggl. viscerale kérgi részéb6l (500 X nagyitas)



Fig. 4. Pyramidoidal neuron — presumably with several appendages — at the boundary
of cortex and neuropile (500 X)

I. dbra. Piramis alaki — feltehet6en t6bb nydlvanyld — idegsejt a kéreg és a neuropil
hatdran (500 X nagyitas)

Fig. 5. The cytoplasm of the large size neurons often does not get impregnated uni-
formly (510 X).

5. dbra. A nagyobbméretli idegsejtek citoplazméja gyakran nem egyenletesen impreg-
nalédik (510 X nagyitas)



Fig. 6. Straight shaped and branching thick fibre visible in the neuropile of the ggl.
viscerale (510 X)

6. abra. A ggl. viscerale neuropiljében lathaté egyenes lefutdst és eldgazé vastag rost
(610X nagyitas)

Fig. 7. Threefold branching of the thick fibre of ggl. viscerale. The branching fibre is at
the boundary of cortex and neuropile (510 X)
7. dbra. A ggl. viscerale vastag rostjanak harmas eldgazasa. Az eldgaz6 rost a kéreg és a
neuropil hatadrdn van (510 X nagyitas)



Fig. 8. Undulating fibres from the ggl. viscerale (500 X)
8. abra. Hullamos lefutdst rostok a ggl. visceraleb6i (500 X nagyitas)

Fig. 9. Varicose fibres in the ggl. viscerale (500 X)
9. 4abra. Varixos rostok a ggl. visceraleban (500 X nagyitas)



Fig. 10. Branching varicose fibre (500 X)
10. abra. Eldgazé varixos rost (500 X nagyitas)

Fig. 11. Detail of the neuropile where only neurons and glia nuclei are found (500 X)

11. abra. A neuropil egy részlete, ahol csak idegrostok és a gliamagvak taldlhatok
(500 X nagyitas)



Fig. 12. Neuropile with one neuron (500 x)

12. abra. Neuropil egy idegsejttel (500 X nagyitas)



Fig. 13. Neuropile with several neurons (500 X)
13. abra. Neuropil tobb idegsejttel (500 X nagyitas)



	1. ÁLLATTAN
	Gubicza András  - Zs. Nagy Imre: Histological examination of the ganglions in the fresh water mussel with impregnation methods Anodonta cygnea L. = Az édesvízi kagyló (Anodonta cygnea L.) ganglionjainak szövettani vizsgálata impregnációs módszerek alapján����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

	Oldalszámok������������������
	11���������
	12���������
	13���������
	14���������
	15���������
	16���������
	16_1�����������
	16_2�����������
	16_3�����������
	16_4�����������
	16_5�����������
	16_6�����������
	16_7�����������
	16_8�����������


