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Together with these measured values an osseal retarda-
tion may be seen rontgenologically in the wasted ani-
mals, from the 3rd weeks after neonatal thymectomy.
But réntgenologically the most severe changes seem to
be the decrease of the corticalis thickness and the loss
of the bone minerals. These phenomena represent a severe
bone atrophy.

Our histological findings may be summarized as fol-
lows: in the distal epiphyses of femora there are only
2-3 irregular, very thin fragments of osseal trabeculae.
The epiphyseal plate shows minimal or no signs of ossi-
fication. An extreme sparseness of osseal trabeculae in
the metaphyses may also be seem. The hyalin pillars
remain cartillagineous. All diaphyseal cortices are strik-
ingly thin.

The rontgenological measurements were in close rela-
tionship with the histological findings and with this
serious clinical condition of the wasting syndrome. The
combination of the réntgenological and the micrometric
methods represent a useful method for the more exact
estimation of the differences of the osseal changes on
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Fig. 1. The average of the body weight and lymphocyte counts of
neonatally thymectomized and sham-operated mice.
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Fig. 2. The average length, diameter and cortical thickness of femora
in the wasted and sham-operated animals.

Zusammenfassung. Verbesserte rontgenologische Mess-
methode zur Bestimmung von Knochenatrophien bei
unmittelbar nach der Geburt thymektomierten, vom
«wasting»-Syndrom befallenen Méausen.

L. BEREK

University Medical School, Clinic of Orvthopaedy,
Budapest 13 (Hungary), 2 January 7969.

Light and Electron Microscopic Evidence of Complex Synapses (Glomeruli) in Oliva Inferior (Cat)

Previous histologicall-% and electron microscopic®-8
studies on the nucleus olivaris inferior of the cat do not
mention the existence of complex synapses (glomeruli)®.

As described previously by one of us1?, the Naunta im-
pregnation, modified for staining mitochondriall reveals
typical aggregates between the neuronal perikarya, which
characterize the neuropil of the nucleus olivaris inferior
(Figure 1). Using RasMUSSEN’s method!?, which partly
suppresses staining of individual mitochondria, similar
results may be obtained (Figure 2).

Topographically these argyrophilic aggregates are pres-
ent in all parts of olivary complex, being best distin-
guished in both lamellae of principal olive, especially in
the parafloccular area. On the other hand, the neuropil
of the lateral part of dorsal accessory olive appears denser
and more homogenous.

Described structures of accumulated mitochondria,
being similarly sized and distributed, seem to correspond

1S, Ramén v Cajar, Histologie du Systéeme Nevveux de Uhomme et
des Vertebrés (A. Maloine, Paris 1909).

2 Ta. Brackstap, A. BropaL and F. WALBERG, Acta Anat. 77,
461 (1951).

3 M. E. ScueiBeL and A. B. ScuHEeiBEL, J. comp. Neurol. 702, 77
(1955).

4 M. E. ScHEIBEL, A. B. ScHriseL, F. WaALBERG and A. BRODAL,
J. comp. Neurol. 706, 21 (1956).

5 F. WALBERG, J. comp. Neurol. 774, 79 (1960).

6 F, WALBERG, J. comp. Neurol. 720, 1 (1963).

7 F. WALBERG, J. comp. Neurol. 722, 113 (1964).

8 F, WALBERG, Progr. Brain Res. 6, 59 (1964).

9 J. SZENTAGOTHAL, in Aus der Werkstait der Anatomen (G. Thieme
Verlag, Stuttgart 1965), p. 147.

10 S7, NEMESEK, Sborn. véd. praci Lék. fak. KU in Hradec Kralové
(Suppl.) 9, 79 (1966). .

1 §p, NEMEEEK, Sborn. véd. praci Lék. fak. KU in Hradec Kralové
(Suppl.) 9, 71 (1966).

12 G, L. RasMUSSEN, in New Research Techwiques of Neuroanatomy
(Ed. W. F. WinpLg; C. Thomas, Illinois, USA 1957), p. 27.
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to small nodules and oval bodies or even some of ‘spheri-
cal, orange-staining bodies’ seen in Golgi preparations?.
It has been suggested that small tufts or rosettes of affer-
ent fibers, making contact with these ‘bodies’, may be
structured like mossy fibre endings in cerebellums?.

Electron wmicvoscopically- medial and dorsal accessory
olive, both lamellae of principal olive including its para-
floccular area in adult cats, have been studied. Single
mitochondria appear in sections of dendrites, neurites
and glial processes. However, up to 10 mitochondrial
profiles are aggregated only in sections of pre- and post-
synaptic elements. Since these elements forming complex
synapses (glomeruli)® are accumulated locally, electron
microscopy confirms the former interpretation of mito-
chondrial impregnation, namely that aggregates in oliva
inferior represent groups of closely arranged synapses in
neuropil, but not large boutons as for instance in nucleus
cuneatus externus?!?,

Ultrastructure of olivary glomeruli (Figure 3) is charac-
terized by a rather large number (more than 4) of dendritic
profiles (D), which are situated in the centre. But very
often first order dendrites are located at the periphery
or just beside the complex, while the inner ones range in
the size of small branches, spines or spinules. Post-
synaptic elements tend to touch each other, the bigger
ones may even develop desmosome-like attachment
plaques. Presynaptic elements are mostly arranged
around this dendritic core. Synapses do exist between
several pre- and one post-synaptic as well as between
one pre- and several post-synaptic elements. Axo-axonic
synapses have not been observed up to now.

The whole glomerulus is covered by astroglial processes
(fibrous = AF and lamellar = AL). In the principal olive
this glial coat contains mainly voluminous, fibrous pro-
cesses® 88 distinctly separating neighbouring complex
synaptic arrangements. In the lateral part of dorsal
accessory olive mostly thin lamellae occur (Figure 3).
Glomerular complexes often appear in immediate vicinity
of nerve cell somata, but only very small parts of their
surface produce unspecialized contacts with the peri-
karyon. True axo-somatic synapses have not been
observed.

These results demonstrate that the mitochondrial
impregnation could help electron microscopists to detect
various synaptic arrangements in different regions of
brain and to study their distribution. On the other hand,
this technique should be added to classical methods for
the architectural study of neuropil with the light micro-
scope.

Zusammenfassung. Mitochondrienaggregate, die durch
mitochondriale Imprignation in der Oliva inferior der
Katze gefunden wurden, bestehen elektronenmikrosko-
pisch aus mehreren dendritischen und mehreren pra-
synaptischen Elementen. Diese bilden multiple axo-
dendritische Synapsen, gehdren also zur Gruppe der
Komplexsynapsen.

St. NEMECEK* and J. WoL¥FF

Forschungsabteilung fiv Elektronenmikroskopie dev
Freien Universitit Beviin,
1 Berlin 33 (Germany), 10 January 1969.

13 With a grant of the Alexander-von-Humboldt-Stiftung. Address:
Laboratory of Neuropathology, Dept. of Neurosurgery, Charles
University, Hradec Kralové (CSSR).




