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According to YOUNG (1936), the epistellar body of Octopoda would be 
an organ homologous with the giant fibre lobe characteristic in Decapoda, 
from which it would derive. Its position in the stellate ganglion corresponds 
exactly to that of the giant fibre lobe of Loligo. Besides, in the walls of the 
epistellar body «there arc curious cells, the neurosecretory cells, whose gene
ral structure resembles that of neurons , but whose inner processes (axons) 
end blindly, embedded in a homogeneous substance which fills the cavity» 
(YOUNG, op. cil. , p. 365). Furthermore, as neurosecretory cells, they pro
duce at their distal portions (in the processes which project into the lumen 
of the capsule) «a secretion which is poured into the blood stream» (idem). 
CAZAL and BOGORAZE later (1944) confirmed and perfected YOUNG'S obser
vations, having reached the conclusion that it is in fact an endocrine gland. 

The suggested homology of the neuron-like elements of the epistellar 
body with cells giving rise to the tbird-order giant fibres in decapod cepha
lopods would confirm the idea tbat tbeir development had been processing 
within the stellate ganglion througb a differentiation of the embryonic neurons 
which would soon transform themselves into neurosecretory elements. It is 
in this sense that BOGORAZE and CAZAL have written: «Situee (the epistellar 
body) en plein parenchyme nerveux, constituee par des elements plonges 
dans un tissu nevroglique, elle parait etre developpee il partir des cellules 
embryonnaires neurogenes» (op. Cil., p. 21). However, our observations 
on the embryonic development of tbe epistellar body of Eledone proved 
that the evidence is rather different from what had been naturally expected 
(SACARRAO, 1956). The epistellar body isolates itself precociously and has 
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a development independent of the stellate ganglion, only much later being 
enclosed within this organ, at its hind end. 

As for its exact origin our observations were nol absolutely convincing. 
The epistellar body of Eledone seemed to arise from a small ectodermal 
invagination by the side of the pallial cavity, very near the stellate ganglion 
though separate from it. The epistellar body would arise after the stellate 
ganglion had already been formed. This provisional conclusion which we 
reached at through our observations, in a certain way goes against the 
suggested homology made by YOUNG, especially in what concerns the nervous 
nature of the epistellar body and its derivation from the giant fibres neurons 
occurring in the stellate ganglion of Decapoda. 

Though we did not have any doubt about the independent development 
of the two organs from their first stages, we had to be cautious as for the 
authenticity of the images seen in the preparations which indicated an 
origin of the epistellar body independent of the stellate ganglion, insomuch 
as the observations were restricted to the epistellar body of Eledone mos
chala only. 

Also we have not put altogether aside the homology between both for
mations, since any two organs can be homologous without being completely 
identical in their developmental processes. We said at that occasion: 
«L'homologie si elle existe en n!alite, n'est peut-etre que <<Iointaine» au point 
de vue evolutif, c'est-a-dire, la derivation de la glande epistellaire a partir 
du lobe des neurones it fibres geantes remonterait tres loin dans le passe, 
comme semble le montrer la profonde modification du processus ontogene
tique qui s'exprime par une individualisation morphologique extremement 
precoce de la glande epistellaire» (SACARRAO, op. cit. , p. 149). 

We also tried through an intensive investigation of the embryogenesis 
of Tremoclopus to discover the origin of the epistellar body in this octo pod, 
but owing perhaps to the smallness of the cell elements we could not observe 
any images of the derivation of the organ. It may be that the process of the 
morphological differentiation of the epistellar body of Tremoclopus is rather 
discreet, in that the sections, in all observed cases, only reveal the evidence 
of a epistellar body in the shape of a minute vesicle at the hind end of the 
stellate ganglion. In any way the observation of its precocious phases 
also shows a nitid morphological independence of the two formations 
(SACARRAO, op. cit.; RAMlL DE FIGUEIREDO and SACARRAO, 1959). 

The hypothesis over the independent origin of the epistellar gland had 
thus a fragile foundation, since we could only base ourselves upon the obser
vations on the Eledone embryo, which had proved to be the most reliable 
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material for the study of the development of the epistellar body. It was 
thus necessary to try it on Octopus. We started then to probe carefully the 
epistellar body during the embryogenesis of Octopus vulgaris. By the way, 
we may point out that the embryonic tissues of Octopus and especially those 
of Tremoctopus and Argonauta are very minute and difficult to study. Howe
ver, by using the technique described in our previous paper (SACARRAO, 

op. cit., pp. 138-141), it was not difficult to find evidence of the epistellar body 
in the more advanced stages of the Octopus embryo (st. XVII up to eclosion). 

We later studied the preparations of the successively younger slages 
trying to observe images of the origin of the epistellar bod}. It was the 
complete series of the frontal sections of the embryos in the stage XII-XllI 
that allowed a clear observation of the way of formation of the epistellar 
body apparently in the form of a discreet ectodermal invagination very 
close to the steIlate ganglion (already completely formed), but independent 
from the latter (see Plate I, fig. 2, and Plate Il, figs. 3 and 4). 

It is near the hind end of the steIlate ganglion that this rudiment of the 
epistellar body is formed, in the shape of a semi-vesicle by the side of the 
pallial cavity (as in Eledone) and completely separated of the ganglion 
tissues. This phase is a rather short one, since in a little more advanced 
embryo in that same region the complete epistellar body is already observed 
(see Plate Ill, figs. 5 e 6). In the course of development the epistellar body 
comes to a more intimate contact with the stellate ganglion becoming in the 
end enclosed by the connective tissue which envelops both organs (Plate IV, 
fig. 7, and Plate V, figs. 10 and 11). 

In the same embryo of the stage XII-XIII the two (right and left) epis
tellar rudiments are perfectly identical in their histological aspect and situa
tion in relation to the stellate ganglion, which fact does not allow any doubt 
about their origin independent of the stellate ganglion (see Plate n, figs. 3 
and 4). 

The conditions observed in Octopus v. agree fundamentally with those 
in the Eledone embryo. It seems thus to us that it has been demonstrated 
that the epistellar body is produced at the expense of a kind of small ecto
dermal invagination , in the shape of a semi-vesicle, completely cut off from 
the stellate ganglion. Both organs have independent origin, which holds 
during a large part of the embryonic life. 

* * * 
Would the independent ongm of the epistellar body, now confirmed 

by observations in Octopus, go against YOUNG'S hypothesis of derivation of 
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the epistellar body from the giant fibre lobe? It seems so at first sight. 
It is however still untimely to assume a definite position on this interesting 
problem. The fact that the epistellar body develops separately allows much 
discussion. With regard to our first observations in Eledone. YOUNG told 
us with much reason (personal communication) <c .. what we need is a thorough 
study of the development of the giant fibres of Loligo ... How exciting it would 
be if it proves that the giant fibres also develop from a separate rudiment». 

We have not observed any epistellar body in the Argonauta embryo, 
though we had carefully gone through several series of sections. either frontal 
or sagittal ones. almost to the end of the development. It may be due either 
to the small dimension of the embryonic tissues or to its late morphological 
differentiation. perhaps done at the eclosion or at the beginning of the post
-embryonic life. However. in the adult its evidence had already been demons
tratad (see YOUNG. op. cit.). The epistellar body in Tremoctopus is more 
rudimentary and less apparent than in Eledone and Octopus. and its way of 
formation has not heen observed by us. Would it be that in Argonauta the 
pretended embryonic reduction is more marked than in Tremoctopus. the epis
tellar body cells only later organizing themselves so as to constitute the vesicle? 
Both Tremoctopus and Argonauta belong to the Argonautidae group. but 
the first one has an ontogeny which. through certain expressive characters. 
resembles that of the Octopodidae (Octopus. Eledone). whereas the Argonauta 
exhibits more aberration, and its ontogeny is different in various important 
aspects from that of the Tremoctopus. as we have already pointed out before 
(see SACARRAO. 1951). 

If in fact the epistellar body of the Argonauta embryo only during the 
post-embryonic life or at the most at the eclosion. gets differentiated mor
phologically. this might be another example of its divergence in relation to 
Tremoctopus. which in this aspect resembles Octopodidae most. 

The electron microscope recently revealed many aspects of the ultra
structure of the epistellar body (see NISHIOKA. HAGADORN & BERN. 1692). 
According to these authors the cpistellar body cannot be homologized with 
the cells giving rise to the giant fibres in Decapoda. and the ultrastructural 
evidence does not support at all a neurosecretory (or secretory) status for 
this organ. The ultrastructure is similar in certain aspects to that of retinula 
cells of the cephalopod retina. and with a striking resemblance to photo
sensitive structures present in invertebrate animals. To the mentioned 
authors. the epistellar body «appears to be a vestigial photosensitive organ» 
perhaps with a photoreceptive function in the larval life of Octopus. and 
«is present in the adult only as a vestigial structure». 
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The same authors believe that our observations (SACARRAO, 1956; and 1959 
in collaboration with R. F.) «point to an origin of the epistellar body in Eledone 
independent of the stellate ganglion, from an ectodermal invagination» 
~ and that the same observations «also tend to support a nonidentity of the 
Octopus epistellar body process-bearing cells with the decapod «giant-axon» 
neurons)) (p. 420). Without doubt, our embryologic observations, only 
now completely confirmed in Octopus. showing that the origin of the epis
tellar body is independent of that of the stellate ganglion, are in fact relevant 
from the mentioned author's standpoint, though in our opinion not quite 
sufficient by themselves to deny completely the homology suggested by 
YOUNG. New investigations are therefore necessary not only in the adult 
organ but also of the embryonic development, it being also indispensable 
the study of the embryogenesis of the giant fibres in decapods. NISHIOKA, 
HAGADORN and BERN'S observations reveal undoubtedly important singular 
aspects of the structure of this curious formation, but whose true nature 
has not yet been perfectly established. 

RESUME 

L'etude du developpement du corps epistellaire d'Oc/opus vulgaris 
montre que cette formation, consideree comme un organe neurosecTt!teur 
classique, a une origine indCpendante de celle du ganglion stellaire. Le corps 
epistellaire se forme aux depens d'une serte d'invagination ectodermique 
situee au voisinage immediat du ganglion stellaire, mais a part de celui-ci 
(Plate I, fig. 2, e.b.r.). Ce n'est que secondairement que le corps epistellaire 
reste encapsule dans le ganglion stellaire (situation de I'organe chez J'adulte). 
II est donc tres improbable que le corps epistellaire se soit developpe it partir 
des cellules neurogenes du ganglion stellaire, 

La question de la vraie nature de cet organe singulier reste encore a 
preciser. maigre les recherches rccentes sur la ultrastructure de cette forma
tion. 11 nous faut des recherches sur l'origine embryonnaire des neurones 
a axones geants des Decapodes, que YOUNG (1936) considere comme homo
logues des elements (neurosecreteurs) du corps epistellaire. Pour le moment 
il faut donc se garder de faire des speculations au sujet de la signification 
reelle de celle formation dont le caractOle paradoxal, qui ne repolld dans son 
ensemble it. rien de connu, a ete accentue par les auteufS. 
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ABB REVIATIONS 

e.b. - epistellar body 
e.h.r. - rudiment of the epistellar body 
g . - gut 
m. -mantle 
m.c. - mantle cavity 
m.l. - muscle layer of the mantle 
s.g. - stellate ganglion 
s.k, - skin 
y . - yolk (internal) 

Stages of development according to NAEF's convention (1928) 
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PLATE I 

FIG. I - Embryo of Octopus v. at stage XU-XIU in frontal section, showing the steIlate 
ganglion under the mantle . 

FIG. 2 - Embryo of Octopus v. at stage XII-XIII in frontal section, showing the rudiment 
of the epistellar body (e.b.r.) arising separately out of the stellate ganglion (s.g.) 

PLATE 11 

FIG. 3 - The same rudiment of the epistellar body seen with higher magnification. 

FIG. 4 - Other rudiment of the epistellar body at the same stage of development. 

PLATE III 

FIG. 5 - Stellate ganglion (.\' .g.) and epistellar body ( e.b. ) in sagittal section, at stage XIII 
of development. 

FIG . 6 - Part of an embryo at stage XV of development showing the stellate ganglion (s.g. ) 

and the epistellar body ( e.b.) in frontal section. 

PLATE IV 

FIG. 7 - SteUate ganglion ( s.g. ) and epistellar body ( e.b. ) of an embryo at stage XVI 
of development in frontal section. 

FIG. 8 - Stellate ganglion (s.g. ) and epistellar body (e. b. ) in sagittal section at stage XVI 
of development. 

PLATE V 

FrG. 9 - The same epistellar body ( e.h. ) as in the fig. 8 with higher magnification. 

FIG. 10 - Stellate ganglion and epistellar body of an embryo at stage XVII in frontal section. 

FIG. 11 - The same as the former figure with higher magnification. 

We are much indebted to PROf. CARLOS ROMARIZ for his kind help in taking the 
photomicrographs. 



PLATE 

FIG. 1 

FIG. 2 



PLATE 11 

, 
• '" 

'-
• 
. \ , 

• Z5t-
• 

I • 
I • 

FIG. 3 

FIG. 4 



PLATE lIT 

Flo . 5 

FIG. 6 



PLATE IV 

• 

'''' 

FIG. 7 

FIG . 8 



PLATE V 

FIG . 9 

50("-

FIG. 10 FIG. 11 



ARQUIVOS DO MUSEU BOCAGE 

Os ARQUrvOS DO MUSEU BOCAOE publicam trabalhos de Zoologia, Antra
pologia e Biologia Oeral, realizados ou nllo no Museu e Laborat6rio Zool6gico e Antra
pol6gico da Faculdade de Ciencias da Universidade de Lisboa, quer por autores nacionais, 
quer estrangeiros. Cada artigo acoite para publica~o formara um fasclculo que sera 
distribufdo separadamente. Cada volume e constitufdo por urn nWncro variavel de fas
cJculos. Os artigos incluirao urn resumo em Frances, lnglSs ou Alcmio. Aos autores 
serllo conocdidas 100 separatas gratis. 0 contexto dos artigos e da ;nteira rcsponsabiJi
dade dos respectivQs autores. Toda a correspondencia devera ser dirigida ao Editor 
abaixo mencionado. 

Les ARQUIVOS DO MUSEU BOCAGE publient des travaux sur Zoologie, 
Anthropologie et Biologie Generale, realises ou non au Museu e Laborat6rio Zool6gico 
e Antropol6gico da Faculdade de Ciencias da Universidade de Lisboa, soit par des auteurs 
portugais, soit par des auteurs etrangers. Cbaque article aoccpte pour publication aura 
un resume en Fran~is, Anglais ou Allemand a. la fin, composant un fasciculc qui sera 
distribue tout de suite. Les volumes seront coDstitues par un nombre variable de fasci
cules. Les auteurs rcoevront 100 tires-a.-part gratuits. Le texte des articles Sera de .Ia 
responsabilite exclusive des auteurs respect ifs. Toute la correspondancc doit etre envoy .. 
a l'Editeur sOlls-mentionne. 

The ARQUIVOS DO MUSEU BOCAGE publish works on all subjects of Zoology, 
Anthropology and General Biology made by Portuguese or foreign Authors, in the Museu 
e Laborat6rio Zool6gico e Antropol6gico da Faculdade de Cii!ncias da Universidade de 
Lisboa or elsewhere. Each paper accepted for publication will form a separate number, 
immediately distributed, and will have a summary in French, English or German. Each 
volume is formed by a variable number of fascicles. The text is of Author's exclusive 
rcsponsability. All the correspondence is to be sent to the undermentioned BIlitor. 

Editor: 

Prof. Dr. O. F. SACARRAO 

Director, Museu Bocage 

Faculdade de Ciencias 

R. Escola PolitCcnica, 58 

LlSBOA (2) PORTUGAL. 


