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The life possessed by the higher organisms is not a single
one. Their life and all their activities only become intel-
ligible when we go back to the exact representation, based
upon a kind of instinctive observation, of the life of their
parts. Hach constituent part of a living organism has its
special life, its vita propria. No one of the older authors pro-
claimed this more distinctly than Paracelsus., But he at once
undid this good idea again by attributing to each living part
a particular spiritus, a epecial Archeus. The best of the
suceeeding biologists were also held by this notion as ina
snare ; instead of busying themselves in the ohservation of
vite propria—that is, the action of the parts, they continued
to devote themselves to research on the Archeus.

The advances in general science based upon personal ob-
gervation, and particularly those in medicine, have com-
pletely turned the attention of true observers to the study of
individual parts. As I pointed out at the Medical Congress
at Rome,? it stands most clearly revealed in the history of
pathology that the division of the body first into larger
regions (head, breast, abdomen, ete.), then into organs, then
into tissues, and finally into cells and cell territories, was
the first step which opened up to us the comprehension of
disease. The study of regions was followed by that of
organs, and this again by that of the tissues, and finally
by the cellular theory. But what is true of pathology must hold
also for physiology, and as a matter of fact physiology has
passed through the same developmental phases. One gradually
comes to understand that the life of the individual parts is
perfectly clear if one looks away from the Archei of the
organs or the tissues, and keeps in view only the life and
activities of the single cells. For the life of an organ is
naught else than the sum of the lives of the single cells
which are gathered together into it and the life of the whole
organism is not an individual but a collective function.

1f such a ecollective being is analysed, no matter whether
it be the whole organism, or a single organ, or only one
tissue which is presented in its vital activity, the ﬁz:st.
requisite for a correct interpretation is that one should dis-
card the fabled unity, and should regard the single parts, the
cells, as the factors of existence. Single cells can be
geparated out even in a complex organ ism1, b}lf- we g]muld
with difficulty arrive at a satisfactory theory if we did not
also meet with single free-living cells in Ha,tur._e. ’_I_‘hese hﬂ\':l:‘-
provided the first basis for objective investigation. Uni-
cellular plants and animals have during this uentqry been
continually more fully and better studied. Botanists and
zoologists have become the teachers of physmlng?sts and
pathologists. The ova of animals and the cnrr&.spondmg germ
cells of plants have bridged the gap between .'IBI{}.].EI:tL!ﬂ living
cells and higher organisms, It was the recognition of this
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cornea. We had severe cases.of keratitis, but T saw in them
no exudation ; numerous cataract operations were performed
and the wounds closed, but not by plastic exudation ; this
was al;']aent from all corneal scars. Could this be explained by
the circumstance that the_ cornea, apart from its circum-
ference, is a non-vascular tissue? My interest was at once
focussed on the non-vascular tissues. I turned first to the
articular m_trtllages, and behold, here also I found the greatest
changes without the presence of exudation, or, at any rate, of
plastic exudation. I need only recall the form of inflamma-
tion which I named arthritis chronica deformans, and which
i8 described by French physicians as arthrite siche. My
experimental studies on the inflammation of the walls of
blood vessels showed that the equally non-vascular intima of
the larger arteries, and in part also that of the veins, can
undergo great changes without even a trace of exudation
being produced. Later on anatomical investigations on endo-
carditis led to the same result, provided that parietal thrombi
were not regarded as exudations. But in all these cases and
in every place there were found changes in the tissue cells,
active such as swelling, multiplication of nuclei, ete., or
passive as fatty degeneration.

I next turned my attention to vascular organs, and in par-
ticular to those which were recognised by pathology as the
common geats of exudation processes. I refer, first, to the
medullary infiltration of the lymphatic (follicular) tissue of the
intestine and mesenteric glands in typhoid fever sostrikingly
depicted bythe Vienna school : instead of the amorphousalbu-
minous exudate which was deseribed, I found only cells, and
cells of the same kind as those which are normally present in
these situations. The same was revealed in the so-called
caseous exudates which were at one time aseribed to scrofula,
at another totuberculosis; the cheesy material was admittedly
in the main amorphous, but it was in reality not an exudation
at all, above all, not a primary product of disease, but rather
the secondary product of degenerative necrobiotic changes in
parts of the tissues which had formerly been organised, and
not infrequently actually hyperplastic.

It is not necessary to go further into details in order
to show how great is the realm of this pseudo-exuda-
tive process. But I cannot help referring to another
series of morbid processes affecting the bones. It was
whilst studying rickets that I first learnt the biological
significance of the cartilage corpuscles, the nature of which
had till then been interpreted in very different ways. Ibelieve
that Iwas the first to distinguish in these corpuscles what must
be actually recognised as cells from the merely capsular and
extracellular coverings, The rachitic disturbance now brought
into fullest evidence an appearance, which was repeatedly
misunderstood even by later observers ; this was the increase
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versal was this conviction that the Government, with_ the
consent of the clergy, wished to pr?m}llg&i.}ﬁ a m:a‘.rmage-
forbidding decree; only a small majority in Parliament
threw out the proposition. I was then Ifeqqested by
the Government to travel through the lt?pmua d;str.mt.ﬂ and to
make a report ; I succeeded in cullectmg_ a certain, j;l%ough
small, number of indubitable cases in which all suspicion of
inheritance could be excluded. These were in particular
persons who came as healthy adults from quite leprosy-free
neighbourhoods into the infected districts, and after a long
gojourn there developed leprosy. .

A few years later Armauer Hansen discovered the leprosy
bacillus. Medical opinion changed in a moment. The vener-
able idea of the contagiousness of the disease was revived.
Inheritance was denied and predisposition vanished from the
treasurehouse of dogmas. I will not assert that the grounds
for embracing the present view are absolutely convincing, but
I am positive that it is far to be preferred to the dogma
of inheritance. And it is an experience instructive to all of
us that one single fact, the discovery of a causa viva should
have sufficed to dash down the apparently best grounded
theory, The safely-established recognition of a known cause
has at once converted leprosy from an inherited into an ac-
quired disease.

A similar thing happened a few decades earlier with two
skin diseases which were, according to the views of humoral
pathology, traceable to a change in the blood, a dyscrasia,
namely tinea (favus, porrigo) and the itch. The first actually
bore the name of tinea hereditaria, or in German Erbgrind, -
But the microscope revealed to Schinlein that favus arises
from a mycelial fungus, and as regards scabies the popular
Italian view was confirmed, namely that .a mite (acarus
sarcoptes) was its cause. Bo unstable are the most plausible
theories in the light of an objective, practical knowledge.

Exactly the same experience has been met with in relation
to certain diseases of the hair. When fungi were found on
the hairs, no one cared any more about predisposition,
although this possibly does occur., It is certain that there
are parasitic forms of alopecia. But fungi cannot be found in
every case of alopecia. Still less is this the ease in anomalies
of the hair associated with excessive growth. Here no other
explanation is possible, except the assumption of a pre-
disposition, This holds equally for hirsute races and for
families of hairy men as well as for those single hairy
cutaneous patches (nsmvus pilosus) which are regarded as
hereditary. The factors in the predisposition are the hair
roots, ﬂ_md moreover those which, although arising during
fceetal life, belong also to the post-generative group, since they
are called later into increased activity,

The general cutaneous covering, in brief the “ gkin,”
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these cases there is only the realisation of a possibility of
formation which is present in the matrix in general. At
the same time each of these cases illustrates the law of the
iﬂfﬂ proprie of the tissues and of their activity linked to this
ife.

It is not without great scientifie and practical interest to
reflect that these observations illustrate another ancient doce-
trine, the doctrine of parasitism. This doctrine also is trace-
able back to Paracelsus, who wished to have disease in
general regarded as a parasite. One century after another
gpread this theory abroad, or at least kept its memory green,
although there is a fundamental error of logic in assuming
the universality of parasitism. For if the living organism is
constituted by separate and independent living parts, each
of which nourishes itself, and of whiech most can propagate
themselves and perform their special functions, each one of
these individual parts must oceupy the position of a parasite
with respect to the others: it lives on and lessens the com-
mon ' stock of nourishment. The generally-accepted view re-
garding parasitism postulates at the same time the harmful-
ness of this condition. In reality, every part is endowed with
individual life so that it can act prejudicially on the re-
mainder of the organism if its activity becomes excessive or
defective. A nmvus that becomes a sarcoma can assume a
really hurtful significance. Hence it is requisite to remove
the sarcoma but it is not advisable to remove every naevus,
Only an excess of caution can lead to an operation which
finds its sole excuge in the possibility that a nmvus ean con-
duce to the formation of a sarcoma. In like manner every
excessive proliferation (luxuriation) can aect harmfully; it
may then be deseribed as malignant. But many prolifera-
tions are useful, benign or even salutary, as, for instance, the
sears which cover a loss of substance. It is just for the sake
of a trustworthy prognosis that one must be extremely
careful in the application of designations which group whole
categories of morbid processes under a common aspect. k

The idea of parasitism which we have here discussed in
regard to the relation between different pa.rts_uf the same
organism fits in much better where living organisms of a dif-
ferent variety or species enter into an organised cnrpumt:mn,
and eontinue their special life in commensalism. The a_:mmal
parasites, which exist as entozoa in man and other animals,
have been longest known. Since the end of the last century
our acquaintance with these entozoa has greatly broadened.
Many structures which were formerly rﬂgurfied as mere blad-
ders (cysts) have been recognised as cestoid worms {‘E‘l:ltGZ(.]B
cystica). The triching, apparently sexless an}malﬁ_x living in
the interior of muscles, were first discovered in thfs century
at Edinburgh ; laterexperimental research suceee dm_im proving
that after the consumption of infected meat these little worms
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the body. Th{fse exhibit numerous analogies with microbes.
They also are independent living beings, or, as Briicke said,
elemental organisms implanted in the social struacture of
the bndy:. They can be removed, transplanted, and grafted in
a4 new situation. If they increase, and thus form a tumour
this can produce metastases by transplantation. But the
process ag such is always bound up with a certain number
of living elements, is always cellular in character, It is
not the flowing blood which makes a tumour or a cell ; it is
the mother cells, from which all new formation originates.

From this consideration I have for decades drawn the con-
clugion that the local action of the cells, bound up as it is
with certain matricial parts, dominates pathological laws,
and must also determine the practice of physicians and sur-
geons. Cellular pathology demands above all treatment
attacking the affected parts themelves, be this treatment
medieal or surgical. It is with great joy that I seethis deduc-
tion ever becoming more widely generalised, be it with more
or with less conscious knowledge. Hence follows in surgery
the recommendation of early operation or destruction of the
focus of disease.

But cells also, just as bacteria, exercise chemical influences.
Apart from the destruction which they effect by absorption,
they secrete chemical substances. These appear first as tissue
fluids, passing later into the circulation. Thus arizes a
change in the composition of the flowing juices, particularly of
the blood, in fact a dyserasia. This is, as I have always ex-
plained, a secondary dyserasla, quite distinet from the
primary dyscrasias of the humoral pathologists, by localisa-
tion of which topical diseases, and particularly tumours, were
supposed toarise. According tomy view, each dyscrasia is de-
termined by the taking in of products of tissue secretion which
may now be called metabolic products, or according to the
old dietum, recrementitious substances.

The tissue-juice, and the excreted material which 18
returned into the body have of late years gained much
esteem., The semen, which I myself have always indicated
as the classical example of such a tissue juice, and exhibited
as the prototype of secretion by tumours and organ-cells, has
provided materia medica with spermin, as has the thyroid
juice with thyroidin and thyroiodin. New subs._t.ances, SOMme
resembling alkaloids, others albuminates, are 1su!ated7frnm
various organs, experimentally tested and tu_:clmmally
worked up. So arose injection or sernm-therapeutics, on the
results of which we are not yet in a position to pass a I?nal
judgment, though everyone who is sufficiently unprmudm:ud
must admit that they have in many cases been good. Ex-
perience will determine the value of these methods; you
must learn by the aid of practice to deduce the lasting theo-
retical truths, But never forget that the source of all these



























