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On the other hand there probabely will be no catatonia, wh en a 
collateral pathway or an accessory vessel is able to supply the liver 
suHiciently with arterial blood. 

We must still leave undecided what chemical~physiological processes 
have developed in those experimental animals which showed positive 
symptoms of catatonia. 

Su m mar i zin g, we h a v e be e n ab 1 e tos h 0 w th a t a n 
experimental catatonia can be caused by ligation 
o f t h e art. h e pat i cap rop r i a (i.c. 0 f t het wor a mi). 

Histology. - The glomus caroticum and the sinus caroticus of the horse. 
By H. A. MEYLING. (From the veterinary~anatomical institute of 
the State University of Utrecht, Director Prof. Dr. G. KREDIET.) 
(Communicated by Prof. J. BOEKE). 

(Communicated at the meeting of April 25, 1936). 

The glomus caroticum in the horse is not always limited to a single body 
situated in the bifurcation of the art. carotis communis into art. carotis 
interna and externa. Sometimes scattered glomus tissue is seen lying as 
red~brown corpuscles in the network of nerve fibres which is situated 
between carotis ext. and int., and occasionally even as a red~brown spot 
in the lateral wall of the sinus caroticus. 

The nerve~supply of this region, of glomus tissue and sinusal wal!. occurs 
in the horse by branches of the nerv. glossopharyngeus, branches of the 
ganglion cervicale sup., but also always by small branches from the nerv. 
hypoglossus and nerv. vagus. 

Microscopically it is seen af ter formalin fixation in hematoxylin~ 

VAN GIESON sections how the organ is divided into small lobes by 
connective~tissue septa, in which numerous nerve~fibre bundIes and 
sinuously widened vessels are situated. In these lobes the cells lie together 
in round or band~like groups, separated by fin er septa which split oH from 
the above~mentioned coarser connective~tissue septa, in so doing losing their 
connective~tissue character and appearing to be built up of protoplasmic 
bands containing long~oval nuclei. The cells themselves are strongly vacu~ 
olated and are connected mutually as weIl as with these plasmatic septa by 
means of protoplasmic bridges, so that we might also say that the protoplasm 
of these septa is continued in the syncytium of the actual glomus cells. 

On examination of the literature we find as the earliest interpretations 
that of HALLER, who regarded the organ as a sympathetic ganglion, then 
that of LUSCHKA, who included it into the group of glands to which 
he gave the name of "nerve~ or vessel glands", and finally that of 
ARNOLD, who considered it to be an arterial wonder~net and who 
introduced the name glomus. The first good histological descriptions, 
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however. date from MARCHAND. PAL TAUF and particularly from SCHAPER. 
descriptions in fairly good agreement with the picture drawn above. 
Only the protoplasmic connection of the cells with the fine plasmatic 
septa is mentioned nowhere. on the contrary a framework of coarser 
and fin er septa is assumed. within which. without any connection 
with it. the cell groups are situated. Yet. MARCHAND and SCHAPER 
already pointed out how the finest septa as it were terminate in 
protoplasmic threads which continue among the separate cells without 
being connected with them. That they did not re gard them as ordinary 
connective~tissue septa either. appears from the fact that they speak of 
the fine reticulum which here and there merely consists of fine plasmatic 
filaments and somewhat reminded them of adenoid connective tissue. 
without their wishing to identify it with that. As to the cells themselves. 
they describe them as membraneless. which makes cell boundaries difficult 
to perceive and sometimes gives rise to pictures which might give the 
impression that many nuclei are situated in a common protoplasmic body. 
They could not interpret the nature of these cells better than as derivatives 
from vesselwall cells (perithelia). 

A new period was inaugurated by KOHN. who. af ter SCHAPER and STILLING 
having also pointed to the excellence of K~bichromate as a fixative. 
emphasized th is and indicated how the cells were often stained brown 
with this K~bichromate. He also indicated that with this fixation the cell 
bodies displayed a continuously homogeneous aspect. with round or 
polyhedral contours. Since he further mentioned a close connection with 
the sympathetic nervous system as an essential characteristic. he considered 
that these cell groups also had to be included in the system of paraganglia. 
introduced by him. Pictures wh ere the cells showed a vacuolated aspect 
were regarded as artefacts. 

On the streng th of my own preparations I cannot share this view. for . 
on making freezillg~sections (in order to avoid all shrinking) of glomus 
tissue of the horse. likewise fixed in K~bichromate. I always obtained the 
same vacuolated structure. On the contrary. I am inclined to think that 
pictures with rounded cells. which are not mutually connected. are 
artefacts. formed when fixed too late af ter death. In the same strain WHITE 
expresses himself in a recently published work. This vacuolated syncytia I 
structure is of importance since it reminded me of the protoplasmic 
structures described by Prof. BOEKE and his school, in which the finer 
bundIes of neurofibrils take their course (at the peripheral end of the 
nerve tract. in case of nerve regeneration. embryonic nerve~fibre 

development) . Since. af ter the discovery of the sinus reflex by HERING 
and the publication of the physiological experiments from the school of 
HERING and of HEYMANS concerning the function of the carotid body 
and the carotid sinus. these organs were already examined by various 
investigators as to their innervation with appropriate silver methods. the 
glomus tissue of the horse seemed to me particularly suited to trace the 



709 

nerve endlngs in it with silver impregnations, in order to arrive morpho
logically at an interpretation of the organ. Of these investigators 
particularly DE CASTRO produced highly important work. On the streng th 
of his pictures (single terminal rings and terminal nets on the surface of 
the glomus cells) he first thought that the glomus had to be regarded as a 
centrifugally, consequently effectorily innervated organ. Later, on account 
of results of section experiments on the nerv. glossopharyngeus, peri
pherally and centrally of its sensible ganglion, he considers it as 
centripetally innervated by fibres , the trophic centre of which is situated 
in the ganglion of the nerv. glossopharyngeus. The organ, he says, must 
consequently be supplied with special sensory cells, which perhaps might 
perceive qualitative changes in the blood. RIEGELE and S UNDER-PLASSMANN, 

on the other hand, consider the glomus effectorily or secretorily innervated. 

Fig. 1. Section of glomus tissue situated in the typical place In the bifurcation 
of the art. carotis communis into art. carotis ext. and int. Method 
BIELSCHOWSKY-BOEKE, after-staining carmalum. Hom. imm. 2 mmo Comp. 
ocul. 6 Zeiss. P. S . = finer septa consisting of nerve fibres separating the 

glomus cell groups. 

Proceedings Royal Acad. Amsterdam, Vol. XXXIX, 1936. 46 
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The main point is that all consider it as a small separate organ, innervated 
in a special way. 

Por my investigation I made use of BIELSCHOWSKY'S method with the 
modifications of BOEKE and GROS. The result is reproduced in the annexed 
figures . 

As appears Erom fig . 1, the above~described protoplasmic septa (P. S.) 
with long~oval nuclei contain the coarser bundies of fibrils. Prom there finer 
bundies of fibrils pass along the described continuous protoplasmic connect~ 
ions into the actual glomus tissue. Here the fibrils continue to run in the 
protoplasmic network of the cell syncytium, finally passing into typicaJ 
terminal nets which in many pJaces enclose the nuclei of the glomus cells 
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Fig. 2. Section of glornus tissue macroscopically perceptible in the lateral 
wall of the sinus. Method BIELSCHOWSKV-GROS, after~stainin~ carmalum. 
Magnification as before. Distinct term~nal nets enclosing the nuclei like cups 

at a cut tangentially, at b cut transversely. 

like cups (figs. 2 and 3, tangentially cut at a and transversely cut at b). 
Ring~ or noose~shaped endings, as have been described by other authors 
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in man and various mammais, I did not ob serve in the material of the horse 
at my disposal. Sometimes we see how these cup~shaped terminal nets 
are mutually connected by small bundies of fibrils (see figs . 2 and 4). 
The whoie" offers a picture analogous to that given by BOEKE and 
AKKERINGA of MEISSNER'S corpuscles and the tactile cells in the follicles 
of sensory hairs. So that, on the ground of this histological picture, the 
glomus tissue of the horse makes the impression of being one large sensible 
nerve~end apparatus, probably able, as suggested by DE CASTRO, to 
perceive qualitative changes in the blood, to which also points the close 
connection of the glomus~cell syncytium with the wall of the blood 
capillaries (see fig. 3, cap.) . 

Fig. 3. Section of glomus tissue as a separate body situated in the network 
of nerve fibres between carotis ext. and int. at some distanee f~ the 
bifurcation. Method and magnification as before. The close connection 

between glomus ,tissue and capillary wall is drstinctly perceptible. 

As to the innervation of the wall of the carotid sinus, this was always 
sharply distinguished by all investigators from that of the glomus. In the 
horse, however, I find many endings in the wall of the sinus caroticus in 



Fig. 4. Some glomus cens Wlith endings from the wan of the sinus caroticus. 
Method and magnification as before. 

, 
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Fig. 5. Group of tumour cens from agIomus tumour In man. Method 
BIELSCHOWSKY-GROS. Magnification apochr. imm. 1.30, ocul. 5 Zeiss. 

One of the nuclei contaIns a vacuole. 
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the form of "glomus tissue" as has just been described. Ringlike endings 
we re not found here either. I am inclined to think that many types of 
endings in the wall of the sinus caroticus, as they have been described by 
DE CASTRO and particularly by SUNDER~PLASSMANN , as to their nature 
may be reduced to glomus tissue. Yet, I find in the sinusal wall also 
endings lying in the connective tissue, where, according to the authors 
mentioned, they should all end. A sharp distinction, therefore, between the 
innervation of sinusal wall and glomus in my opinion is not justified. 

This interpretation of the glomus tissue is supported bij an examination of 
tumour tissue of the glomus caroticum in man, kindly placed at my disposal 
by Prof. NIE UWENH UYSE. This tumour tissue offers the picture of cell 
bands and cell groups, separated by coarse masses of connective tissue 
which are of ten hyaline degenerated. Where in the literature the glom us 
tumours are considered as perithelioma, angio~sarcoma, paraganglioma, 
parasympathoma, according to the conception of the normal glomus tissue, 
it is said in most descriptions that nerve fibres do not occur in them. This 
is correct in so far as no medullated or non~medullated fibres as such are 
perceptible, but these cell bands and cell groups do indeed contain 
numerous intraprotoplasmically situated bundIes of neurofibrils which here 
and th ere clearly show neurofibrillar end~formations (see fig . 5) . The 
nature of the turnour, therefore, is probably nothing but a proliferation at 
the end of nerve fibres. 

SUMMARY. 

From a histological investigation with the aid of silver~impregnation 
methods of the glomus caroticum and the sinus caroticus of the horse it 
appears that the essential feature of the glomus is a differentiation at the 
end of nerve fibres and that the glomus cells are the bearers of typical 
terminal nets which en close their nuclei like cups. 

The innervation of the sinusal wall cannot be sharply distinguished 
from that of the glomus. In the course of nerve fibres we see many endings 
in the sinusal wall in the form of "glomus tissue". Also nerve~end 

formations seem to occur, situated in the collagenic connective tissue of 
the sinusal wal!. 

An examination of tumour tissue of the glomus caroticum in man, 
showed that in the mutually connected, vacuolated tumour ce lIs bundIes. 
of neurofibrils are situated, which here and there form fibrillar end~ 

formations. 


