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Marzotti gold medal for excellent editorial work in 1965.
In the meantime Mislin was appointed to a lectureship
(1949) and then to a chair (1954) at the Institute of Zool-
ogy at the J. Gutenberg University Mainz (later renamed
Institute for Physiological Zoology) and he was the head
of this department from 1954-1977, succeeding W. v.
Buddenbrock. Lectures and courses in general zoology
and comparative physiology, and courses and many
study stays in the French marine biological stations
Banyuls s. M., Villefranche s. M., and Arcachon as well as
the ‘Stazione Zoologica’ in Naples and in the Ivory Coast
are some of the things he focussed on during his time as
‘ordinarius’ there. These activities also paved the way
very rapidly for German biology students to work at
these institutions despite the obstacles posed by the post-
war situation. Thus, in a very concrete way German-
French cooperation was encouraged.

Mislin was never the retiring research scientist, with-
drawn in his study. Being aware of his responsibility as an
informed scientist who can comprehend the far-reaching
implications of a subject — like the cogent recognition that
protecting nature does not only entail preserving individ-
ual species of plants and animals but the foundation of
human life — he founded the colloquium for human ecol-
ogy (1964) during his time in Mainz. Competent scien-
tists, politicians and industrial managers were invited to
join in discussion at a time when industry was expanding
rapidly and the belief in progress was accepted uncriti-
cally. Even then Mislin argued for a comprehensive con-
cept of a ‘biopolicy’ and pointed to the future, and this is
now gradually being put into general practice on account
of the pressure exerted by recent catastrophic events.

On this path, he proceeded unswervingly, and still today
he continues with his own fighting spirit. Many commit-
tees and boards interested in ecopolitics have asked his
advice and are still very appreciative of his valuable and
dedicated cooperation. He is or was a member of: the
Department of Environment in the Council of Europe in
Strasbourg (consultative member until 1972); the ‘Eidge-
nossische Kommission fiir eine Gesamtenergickonzep-
tion’, section: energy and environment (1968—1973); the
‘Akademie fiir Umweltfragen in Tiibingen’, Chairman of
‘Schweizerische Arbeitsgemeinschaft fiir Umweltfor-
schung’ (SAGUF), General Secretary of ‘Internationale
Arbeitsgemeinschaft fiir Radiotkologie Bern’ (IAR),
Senate president of the ‘Alpine Akademie fiir Integrale
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Medizin Vulpera’ (Unterengadin), president of the ‘von
Keyserling Gesellschaft Wiesbaden’.

In 1980 he was awarded an honorary membership of the
‘Deutsche Gesellschaft fiir Lymphologie’ in recognition
of his extraordinary contributions to lymph-vessel re-
search; a little later, in 1983, he was granted a similar
honor by the ‘Sokratische Gesellschaft Mannheim’ which
acclaimed his synthesiological universal mind, his inter-
disciplinary approach and his untiring struggle for inter-
national understanding. In March 1986 finally, he be-
came an honorary member of the ‘Schweizerische
Gesellschaft fiir Physiologie’ an honor that attests to his
success as a scientist and his 41 years as the editor of
EXPERIENTIA.

In recent years Mislin has turned his attention more in-
tensively to the life and works of Francis of Assisi, still
indebted to the philosophy of v. Keyserling and Leopold
Ziegler who regarded Mislin as his “Wahlsohn’ and for
whom the methods of scientific insight ‘die Verwissen-
schaftlichung des Geistes” were only a part of human
cognitive faculty. Mislin picked up the example set by
Assisi’s partnership with nature and confronted the
purely ‘usorpatorical’ ideas of modern civilization, thus
giving impulses for a new ecumenically and ecologically
based partnership between man and nature. The inter-
national congress on the causes of the ‘Waldsterben’ un-
der the patronage of the ‘Schweizer Hochschulrekto-
renkonferenz’ planned for January 1988 in Basel and
initiated by Mislin, as well as the international sympo-
sium planned for the same year in Ziirich, focussing on
health responsibility and industrial catastrophes are
examples of his continuing intensive efforts in this area.
His recently published book containing correspondence
with the French Germanist Sophie Latour reveals more
of this philosophy.
Mislin has remained a man with a good sense of humor
and splendid irony; an avid communicator with both the
young and the old, he has never been one to avoid heated
discussions about urgent matters of current importance.
Of course this often provoked resistance and criticism —
though that is the way it should be!
We congratulate Hans Mislin on his 80th birthday and
hope that he may continue to thrive with his youthful
energy.
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When comparing the organization and biology of recent
cephalopods with that of other invertebrates, e.g. arthro-
pods or especially developed species of other mollusc
groups, we keep arriving at the conclusion — not only as
somewhat biassed teuthologists — that the representatives

of this group have attained a particularly high level of
evolution. Thus it seems justified to accord them a partic-
ular status among the other molluscs and inverte-
brates'”*-¥,

A comparison with vertebrates suggests itself with re-
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spect to their cerebralization, the efficiency of the sense
organs, their high metabolic rate, their differentiated
ethology, and the particularity of embryogenesis, and
also because of the fact that the largest recent inverte-
brates of all are found in this exceedingly cosmopolite
group. Indeed, there are manifold parallels with and con-
vergences towards this group®3:1.6%%,

The circulatory system of the cephalopods also
distinguishes itself by a number of morphological and
functional peculiarities, indicating a high efficiency; the
system is in many respects similar to the circulatory sys-
tem of the vertebrates. The blood with its high level of
proteins (Nautilus macromphalus 70 g/, Sepia officinalis
95-100 g/1) has a high oxygen binding capacity (Octopus
dofleini 3.3 vols %)™; (Loligo pealei 4.3 vols %)"; (Nau-
tilus pompilius 2.3 vols%)®. Additionally, it flows in a
relatively closed circulatory system' ') which stands out
due to a pronounced dynamic and thus ensures a very
short circulation time (Octopus vulgaris 30-40 s in min-
imum)®,

This even applies to the nautiloids, original in many re-
spects, whose circulatory system with its extended pe-
ripheral sinus seems to be relatively open and tends to
remind one more of the circulatory systems of lower
molluscs owing to the mode of circulation (fig. 1). It ap-
plies, however, all the more to the blood circulation of the
highly evolved ‘modern cephalopods’, the coleoids. Not
only do they have a widely branched artery system with
an extended capillary area, with simultaneous reduction
of the peripheric sinus, but they also have a more clearly
differentiated venous system than Naurtilus. Furthermore
a small respiratory circulatory system —analogous to that
of the higher vertebrates - is more pronounced in them,
along with a large body circulation. In the small system
the reduced blood is pumped through 2 accessorial bran-
chial hearts into the gills and thence into the systemic
heart (fig. 2).

e\

Figure 1. Schematic diagram of the circulatory system of Nautilus in the
lateral view; heart (H), atria (A), arteries: dorsal aorta (Ao, d), buccal a.
(BA), cerebral a. (CA), common septal a. (CSA), genital a. (GA), hepat-
ico-columellar a. (HCA), inferior mandibular a. (MA), left anterior prov-
entricular a. (APA), left pallio-nuchal a. (PNA), pallial a. (PA), pedal a.
(PeA), posterior columellar a. (PCA), posterior hood a. (PHA), posterior
proventricular a. (PPA), siphuncular a. (SA), tentacular a. (TA), circulus
pallialis (CP); veins: cephalic vein (VC) with its peripheral sinus (dotted
areas), anterior pallial vein (APV), afferent and efferent branchial vessels
(ABV/EBYV); direction of blood flow (arrows); nomeénclature after®®.
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Figure 2. Schematic diagram of the circulatory system of Sepia in the
ventral view; ventricle of the systemic heart (V), its 2 auricles (AU),
branchial hearts (BH), branchial heart appendages (BHA); arteries: ceph-
alic and posterior aorta (CA/PAO), anterior funnel a. (AFUA), anterior
mantle a. (AMA), branchial arteries (BRA), genital a. (GA), ophthalmic
a. (OA), posterior funnel a. (PFUA), siphuncle a. (SA), tentacle a. (TA);
veins: arm v. (AV), afferent and efferent branchial vessels (ABV/EBV),
anterior cephalic v. (ACV), anterior funnel v. (AFV), anterior fin v.
(CAF1V), anterior mantle v. (AMYV), cephalic v. (CV), inksac v. (ISV),
ophthalmic v. (OV), posterior funnel v. (PFV), posterior mantle v.
(PMYV), ring vein of head (RVH), vena cava (VC), optic and peribuccal
bloogl2 sinus (OS/PBS); direction of blood flow (arrows); nomenclature
after’”.

In all cephalopod species the vis a fronte stemming from
the mentioned heart organs, together with the vis a tergo
stemming from the autonomous contractility of the pe-
ripheric circulatory system support the blood circulation
to a far greater degree than in vertebrates. Thus an auto-
rhythmic contractility can be seen in the veins and arte-
ries of the Nauifilus, which runs more-or-less synchro-
-nously with the heart activity at a frequency of 10-15 per
minute. In coleoids it is especially the peristaltic contrac-
tions of the central and peripheric veins which ensure that
the blood will flow back from the peripheric si-
nus? !%-18.3%36,4-48.51 The gtriking contractility of the vascu-
larized organs also has a significant part in this general
hemodynamic. This is because exiended networks of
obliquely striated muscle cells within the sinuses of gills,
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Some general parameters of the cephalopod circulatory system
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Species Heart Tempera- Blood pressure (cm H,O) Range of Authors
frequency ture "C) Aorta cephalica Vena cephalica bodyweights (g)
(min™") Systolic ~ Diastolic  Systolic Diastolic
Nautilus macromphalus 19339 17 35(8-80) 16(4-45 - - 250-450 Bourne et al., 1978
Octopus vulgaris 40-50 20-25 35 15 - - 400-1300 Wells, 1979/1983
(max 160)
40-114 13-27 16-20 - 400-600 de Wilde, 1956
(Renal veins)
Octopus dofleini 8-18 7-9 45-70 40 0-17 - 15000-30000  Johansenand Martin, 1962
- 8-12 - - 5.5-9 0-4 12000 Smith, 1962
, (max 20)
Sepia officinalis 30-50 1820 6-41 0.7-2.1 0.8 0-0.7 380450 Schipp and Fiedler,
(Mislin 1986 unpublished
1950)
Loligo pealei 102 19-22 73 28 6.4 0.7 100-220 Bourne, 1982

renal appendages, digestive system, and in Nautilus also
the pericardial appendages and lobi of the midgut gland,
support the continuous flow back of the reduced
b100d19,20,37,41,44‘

But also ‘the passive pump which essentially consists of a
conveyance of the pressure created by the respiratory
apparatus ... sets up indirect rhythmic pressure changes
in certain sections of the vascular system™.

The morphological and physiological data and values for
the systemic heart, like the relatively high heart volume
and heart beat volume, the strikingly large myocardial
diameter, the beat frequency and countraction time, as
well as the systolic and diastolic values of blood pressure,
also correspond in many ways to those of vertebrates
(table). This illustrates that the cephalopods constitute
the only group of invertebrates with an efficient high
pressure system'! 12245353

Accordingly the structure of the blood vessel wall with its
three layers; tunica intima, media and adventitia, as well
as their partly formed vasa vasorum, is similar in princi-
ple to that of vertebrate vessels, whereby the muscular
tunica media of the aorta, like that of the larger arteries,
fulfills a “Windkessel’ function’ ! 1245,

Numerous physiotogical and pharmacological investiga-
tions on the isolated systemic heart of different
coleoids® !> %25 ag well as on isolated branchial
hearts'®**:% and 'in vitro experiments with contractile
blood vessels®® ¥, have indicated a myogene automatism;
the original assumption that this is generally ubiquitously
distributed has been called into question partly by new
findings on the octopus heart; within the obliquely stri-
ated muscle cells, which usually contain sarcosomes in
abundance”*, functionally nodal pacemaker areas can
be differentiated. Generally, however, the autonomous
and non-autonomous contractile parts of the circulatory
system are subjected to an extended nervous control. In
nautiloids and coleoids its superior center is located in the
visceral lobus of the subesophageal ganglion™#8% %35
55.%6,6%64 which, as the vegetative center, is comparable in a
certain sense to the myelencephalon of vertebrates. Nerve
fibers run from it mostly parallel to the blood vessels into
the periphery where numerous ganglia which are absent
in the other molluscs, for example the ganglion cardia-
cum, are subordinated; this entails peripherat cardiac
and vascular reflectory mechanisms">* 2266,

It very quickly became clear that in these mechanisms of
cardiac and vascular regulation a dual innervation is

present — analogous to that in the vertebrates — and the
heart of the more closely observed coleoids is sensitive to
acetylcholine and catecholamines but also to 5HT, i.e.
during application of these substances it reacts negatively
or positively, inotropically and chronotropically®'>%,
More recent cytological studies of wultrastructural fea-
tures of the terminal axons of the neuromuscular synap-
sigh% 4242 a5 well as histo- and cytochemical obser-
vations on the localization of AChE (E.C. 3.1.1.7)*"* and
catecholamines™?, were able to state these findings more
precisely. In addition, improved physiological and phar-
macological methods as well as the specific use of com-
petitive mimetics and antagonists has achieved a more
thorough-going analysis of the receptor types and of the
concentration-response correlation-% %%,

Asis the case with the circulatory system of vertebrates, it
becomes increasingly obvious that the simplistic idea of a
dual innervation in the sense of a ‘2-reins-model’ cannot
do justice to the complexity of the nervous and endocrine
regulation of the cephalopod circulation. Especially after
the immunocytochemical detection of peptidergic mecha-
nisms, mainly in the sector of neurosecretory axons of the
vena cephalica and v. pharyngo-ophthalmica (NSV-sys-
tem), also regarding the different effects of peptides on
the heart and vessels of coleoids in bioassay, new aspects
are opened up necessitating a certain fundamental revi-
sion of the currently accepted notions™ %%,

I believe that such a procedure undertaken by many
competent authors, - with varying methodological
approaches, as well as a review representing comparative
aspects, can do justice-to the complexity and to the ad-
vancement of this rapidly progressing level of knowledge
of this dynamic system.
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