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PART 1.

On the role of the Leucocyte in the natural
production of specific vaccines in Cancer,
Tuberculosis and other INFECTIONS, and
their bearing on METASTASIS.

. OoTWITHSTANDING the fact that hardly a single morbid condition
is met with in which the lymphatic system and its glands are
not more or less involved, the present-day practitioner cannot

but be impressed with the singular lack of knowledge concerning the
anatomical evolution or the physiological functions of the lymphatic
systems and of the glands helonging to these systems. ‘The- nature of
their action seems to have been so litlle understood, that they have
heen usually regarded as “ the weak spots”™ in the anatomy of the
organism. " The physician or surgeon is apt to under-estimate the
power of resistance of lymphatic glands, because, in the nature of things,
he is a witness only of their lust battles ; those which they win remain
nnknown. That the victorics are more frequent than we arg in the habit
of realizing is well illustrated by some observations of Manfredi?
Nevertheless when these systems have once been reached by the
micro-organisms of a bacterial infection, they are supposed 1o find in
them congenial soil. Eminent bacteriologists have spoken of the mmicro-
organisms as ** entrenching themselves with spindle cells” in the sub-
mucous connective tissues; “and again such organisms on entering a
cell might stimulate it to division, at the same time frequently
dividing themselves, so that in each daughter cell would be a small
colony of the micro-organisms.”’  These glands are further supposed to
provide for the subsequent proliferation of organisms, and a " nidus ”
or “ focus " for the spreading of the infection ; and this is said to be
cffected by way of the lymphatic ducts and channels.

The stages of swelling, degenevation, suppuration and caseation, that
these glands are known to pass through, have tended to confirm this
belief ; and their extirpation, along with their adnexse, has been therefore
considered essential by the surgeon, before complete recovery from the
disease can be hoped for.

Their dissection necessarily becomes a very lengthy, elaborate, and

t  Encyelo. Medica.



2 IMPOSSIBILITY OF ACCURATE SURGICAL PROCEDURE.

as a rule, incomplete procedure. Owing to the apparent unsymmetrical,
intricate, and delicate inter-relationship of these glands with one another,
and with the intercellular spaces in various parts of the body, which have
never been, and are never likely to be, mapped out with sufficient
anatomical precision, accurate surgical procedure is impossible. A
complete extirpation of these structures, to include the “ causa causans ™
and, at the same time, a certain wide margin of healthy tissue, can only,
therefore, be conscientiously hoped for {as in cancer) at such an early
stage of the disease that the individual concerned is hardly eware of any
evidence of its presence. In ninety-nine cases out of a hundred what
happens is, that medical attention is sought when, pathologically speaking,
the disease is more extensive than appears to the naked eyeof the patient,
or the microscopically aided eye of the bacteriologist. Unfortunately,
we have no means at hand for bringing the microscope to bear on the
diseased site in the living tissues, until a portion of the suspected tissue
is placed on the stage of the microscope; and, even then, unless the
particular micro-organism can be detected and dentified, it is difficult
to concude with certainty, where the physiological phenomena end and
the pathological phenoniena begin.  For obvious reasons it is impossible
to estimate either the epoch ot which the stimuli producing the condition
first geeur, or the precise nature of the exciting canse.  Profound changes
are likely to have ensned at two points at least, namely, at the site of
the stimulus on the one hand, and in the nearest correlated lymphatic
gland on the other. 1In this reference the remarks of Tir. Mitchell Stevens
are very suggestive, accounting for what he has well termed the ** latent
period.”? The tunely extirpation with the knife of the entire tissucs,
within a certain radius, is doubtless a perfect operation, with a perfect
result.  Bui, as has been stated, it is the great exception for the surgeon
to opportunely meet with and diagnose such a case with certainty ;
and, in consegnence of imperfect physiological reactions im sifi, the
disease becomes established, and extends in different directions; from
these it is not possible to eradicate it with any certainty by a single
operation or even by repeated surgical procedures. The resulting discase
is now looked upon as a foreign monstrosity ; hence the medieval terms
Cancer, Lupus, ctc. An eminent surgeon has recently gone so far as to
attribute to the former of these diseases definite vascular organs. As he
says :—'' It is obvious that a living organism such as a cancer is, must
conform to physiological rules, and that its products must escape by its
veins or by its lymphatics.”3

The guestions arise :—

(r). What is the origin and the rdle of the lymphatic systems in
infections ?

2 British Medical Journal. oth Feb., 1907.
% British Medical Journal., Jan. 27th, 1006, P. 18z



THE QUESTIONS THAT CONSEQUENTLY ARISE. 3

(2}, Whete do the leucocytes which are concerned in a leucocytosis

come from, in

response to these unwonted stimuli ?

(3). If they perform phagoeytosis, what becomes of the satiated
phagoeytes and their contents ?

(4). What becomes of those that are surfeited ? and
{3). What is the ultimate aim and object of phagocytosis ?

I will endeavour 1o answer these gquestions hypothetically but

categorically. I must therefore heg
the indulgence of my readers. But,
before doing so, a few remarks on the
origin and the anatomy of these lym-
phatic glands may not be out of place.

The earliest indications of the lym-
phatic system that we have may be
seen in the cytoplasm of the mature
leucocyte itself. This is evidenced by
the filamental reticulum which first
appears in the peripheral parts of the
cell, converging by irregular centri-

Fre. 1.—{s} Humen lencocyte, ana- petal lines towards the nucleus, they
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(b) Diagram of levcocyte (after Adami) iNustrating * skeletal * strue-
ture in regard to nuclear and eytoplasmic parts. Where nuclens
represents germinatival and controlling cemtre and cytoplasm
represents semsory, motor, circulatory, alimentative, digestive
and excretory mechanisms,



4 Tue EARLIEST INDICATIONS OF A DEFENSIVE MECHANISM,

larly to these channels, in their hifurcations or angles. These granules
Professor Adami has indicated as originating from the nucleus itself. Their
function is to produce the cell enzyme ot cytase, which has been described
as an extremely complex nucleo-proteid substance. These channels and
plasmosomes represent respectively the lymphatic vessels and glands;
and it is possible that Mr. Lockwood had them in mind when he spoke of
the veins and lymphatics of the living organism of cancer.

a

Fie. z.—Ilustrating lencocytic function, Metabolism. Repulsion to like hodies

and affinity for unlikc bodics. (a) Chemiotaxis—intra-nuclear, (b) Chemio-
tasis—internoclear and cytn-plasmic.

Fre. 3 —~Clasmatocvie of iriton after Rauwvier. (a)} Active. (b} Passive.

The glands—or rather, those that are visible, roughly speaking,
vary in size from that of the merest pin's head to that of an almond.
‘There is no limit to their numbers in different individuals. and thev are
distributed more or less nnsymmetrically throughout the body,4 They
are agpregated. for excellent reasoms, at cerfain points, chiefly under
the skin af fhe flexures. They are also found in the trunk at sites corre-
sponding to the Respiratory, Alimentary, and Uro-genital Tracts, here
for certain reazons they are less in evidence. They drain various sectional
regions, only anastomosing with one another al the periphery by their

4 Poirfer, Cuneo and Delamere. " The Lymphatics’” Translated by
Cecil H, Leaf, M B, FR.CS, 1903



THE NATURE OF THE HUMAN LyMPHATIC SYSTEM. 5

capillary vessels, hetween interceliular spaces. The brain and spinal cord,
encased safely in their bony frame work, are more or less devoid of thein, 5

In lower animal forms, the lymphatic syStem has no glands, and
rising in the animal scale those that inhabit a more septic environment
have more glands than those found in purer regions—such as birds.

In relation to the arterial and venous system they are paravascular,
but their peripheral capillaries are epi-vascular, corresponding to the
peripheral channels in the Leucoeytic cell

& c i
F15. 4.—Leucocytes underguing physiological and pathological degenerations, in
which plasmosomes and filamental reticulum are mvoivrd—{u}, b} and (¢} taﬂm
_llrlam'!r, (d), Cancer ocll {Archoplasmic wvesicle), with Phimmers bodics {after
Miller),

It is necessary to mention, incidentally, & peculiar property of thes®
glands. T refer to their power of regeneration. In the case of other
glands in the body, which oceur symmetricaily in pairs, such as the
kidneys, it is well known that, when one is surgically removed, or destroyed
from some cause, its fellow increases in size in order to compensate for
the loss. This property is still more marked in the case of the numerous
unsymmetrical lymphatic glands which seem to come into being wherever
they are required for the needs of the body. This power of regenerating
themselves independently is peculiar to them, and has a most important
bearing in the economy. In fact, a phagocyte may be looked upon as a
minute lymphatic gland on the move, for it is capable of performing
the complete functions of a lymphatic gland, under certain suitable
conditions.

“ We must admit that our knowledge of the evolution of functions
is very far from being as cofnplete as our acquaintance with the evolution
of structures, One might say in fact that the whole science of evolution
has almost confined itself to the study of structures; the evolution of
funciions hardly exists even in name. Ontogeny is a recapitulation of

5 The medulla of bone, termed * lvmphoid tissue " by Von Noorden,
may he closely concerned with anabolism of 1vmphoid glands.




