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ON

BACILLARY CONSUMPTION.

CHAPTER L

The difficulty of the Medical Practitioner is to do the best for his
Patient, without waiting for the ultimatum of Scientists—The
object of this Treatise is to help him in this difficulty regard-
ing the True First Stage of Consumption—The discovery of
the Tubercle Bacillus need not destroy the value of accurate
antecedent observations; but it may vitiate hypotheses—
These must be reconsidered after each new discovery—The
proper place must be assigned to the Bacillus, Etiologically,
Pathologically, and Clinically, and its influence on Thera-
peutics decided—List of Questions stated, to be answered in
Chapter V.—Contributions of Barker, Brown, Coats, Crook-
shank, Kidd, Klein, McFadyean, Philip, Troup, Watson Cheyne,
Weigert, Williams, Woodhead, the Congress at Paris, and the
Author—Baeilli in Milk— Description of Tubercle —Epithelial,
Epithelioid, and Giant Cells.

Ix the ecommencement of the American Civil War, the
North was stirred to its core by the following rough

lines vociferated by a patriot whose zeal out-did his
English :—

“ Here's Hell let loose, and we lie flat,
And all the world around is singein’,
While General This and Governor That
Are quarrelling o'er the garden engine.”

A somewhat similar spirit of zealous impatience is apt
to stir the mind of the medical practitioner, who is
B






IN ITS TRUE FIRST STAGE. o

clinical observation is the source to which we must prin-
cipally look for the discovery of the nature, cause,
sequence, prevention and cure of such affections as de-
structive lung disease ;” and in reference to “ the opinion
held by some that the causes of consumption are not
general, but local—that they begin in the diseased organ
itself not in a constitutional state”—I added that “no
question in practical medicine can be more vital than
this. It strikes at the root of all ideas of prevention
as well as of treatment, and the only way to clear it
up is to push a searching investigation into the early
clinical history of destructive diseases of the lungs :—

“]1. To ascertain in what proportion and at what in-
tervals the earliest signs or symptoms of local disease
are preceded by signs or symptoms of constitutional
disease.

“2, To ascertain the typical characters of the signs
and symptoms of such local and constitutional diseases.

“3. To ascertain whether the earliest stages of loecal
disease can exist without indicative signs and symptoms.
It is here that the aid of morbid anatomy may be called
_in with signal value in the class of accidental cases
(referred to in the work).

4. To accumulate any cases which appear to be ex-
ceptions to general rules. To scrutinise these with the
greatest care, and endeavour in every possible way to
explain their exceptional character. If it is found that
in a large number of cases of pulmonary consumption
(destructive lung disease with constitutional decline)
local disease is preceded by constitutional disease by an
unequivocal interval ; and yet that in a certain number of
cases local disease precedes constitutional disease by an
unequivocal interval ; the conclusion is almost inevitable

B 2
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men that such an inquiry as I have detailed, honestly
conducted, must yield results the importance of which
will not be destroyed—although they may be modified
—by any new discoveries of facts; but that, on the
contrary, the results of such an inquiry will aid us
in associating newly discovered facts with appropriate
ideas as to their place, sequence, and import. This
is strikingly illustrated by the case of the discovery
of the bacillus which followed close upon the heels
of the publication of my answers to the foregoing
questions. It will be found that it readily takes the
place of one of the irritanfs enumerated by me as
causes of tuberculisation, the one which #hen I could
only hypothetically explain (see pp. 42, 62). It also
readily takes the place of “the virus,” the existence
of which was asserted as a general conclusion from
“the discussion on the Pathology of Phthisis Pulmo-
nalis” at the Pathological and Clinical Society of
Glasgow, February and March, 1881, just after the pub-
lication of my work, but still before the discovery of
the bacillus.

Dr. Joseph Coats said, “ We eannot accept any theory
of phthisis which does not take into account a state of
the system predisposing to it. . . . That a state of the
system is not sufficient to account for tuberculosis is
abundantly evident in eases of acute general tuberculosis.
I have seen a strong muscular man with no lack of adi-
pose tissue die within a few weeks of this disease,
evidently a #irus of the most active kind. . . Physicians
are, perhaps, liable to take too much the appearances
during life into account. And in this reference I
would say that pathology undoubtedly points to a wirus
as the cause of phthisis, and clinical facts point to a state
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and at the bedside. A mass of accurate observations
has been aceumulated, which is astonishing when we
consider that it was only in 1882 that the discovery of
the tubercle-bacillus was announced.

This ghastly denizen of our microscopic world, al-
though so recently unveiled, is no new comer. We find
that our forefathers pickled it unconsciously, and put it
away in their bottled specimens of “Tubercle” to be found
in our museums. It was as busy at its seeret work then as
now ; and, therefore, as I have said, all elinical and patho-
logical observations truthfully made and recorded, in
whatever day this was done, relate as much to the work
of the bacillus as do those made yesterday—so far as the
means of observation and record of each day have been
equal to the task.

Tt is the duty of the investigators of to-day, as it will
be the duty of those yet to come, and as it has been the
duty of the investigators of the past, truthfully, eir-
cumspectly, candidly, and I will add reverently, to seek
to find out the exaet place which each newly dis-
covered element has hitherto secretly filled in the great
histogenetic puzzle of metabolism.

We are all too apt, especially in the fervour of youth,
to think that each newly-found wonder must upset all
that went before! But the more sedate wisdom of ex-
perience teaches us that this is not so—fortunately in-
deed that it is not so, for otherwise the foundations of
human knowledge would be as shifting as the sands of
the sea. The plan of the great puzzle is the same, though
each new cycle of serutinizers may find that its elements
are again and again divisible.

The question now before us is no longer whether there
is a specific bacillus tuberculosis ? but what is the place
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this organism could invariably be demonstrated by dif-
ferent methods of preparation; . . . anditis a note-
worthy fact that many of those who at first, on the
strength of their own observations, had stood out most
firmly against the theory of the specific or parasitic
nature of tubercle, have sinee become its most ardent
supporters ; and, moreover, have given in their adhesion
to the view that this bacillus is the specifie organism of
tuberculosis. . . . Experimental research repeated,
with proper precautions against error, left no doubt on
the subject, and not only was the inoculation of fresh
tuberele shown to produce in all cases a definite tuber-
culosis, but it was also demonstrated that the organisms
in question, cultivated for many generations in various
media, until all trace of econtamination with matters
from the original living tissues had been got rid of, were
capable of producing this disease, when introduced into
the animal body, with as great a certainty as deep sleep
is produced by the hypodermic injection of morphine.
Again, the bacillus could be obtained in any quantity
from tubercles produced in internal organs by the inoecu-
lation of these cultivations in distant parts, and eould
be multiplied ad infinitum by cultivation, and propagated
among some of the domestic animals with unerring
certainty. Now, it mattered little whether the tissue
from which the inoculations were made was taken from
a serofulous joint, or from a typically tuberculous lung,
the result was practically the same, . . . The re-
searches bearing upon these facts are far too numerous
for detailed deseription . . . Buttoa candid mind
they bear but one construction, viz., that tuberculosis
and serofula are diseases produced by the introduction
into the animal body of a speeific poison, and that this
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specific infective element of inoculable tubercle after
having been cultivated, for many generations, in various
media till all traces of contamination with matters from
the original living tissues have been got rid of ; because
this disposes of the suspicion, which naturally arose when
the bacillus was first discovered in tubercular matter,
that it might not be the bacillus itself, but some matter
which it earried with it which was, in truth, the specifie
inoculable element.

After the deepest thought and elaborate reconsideration
of the whole subject, in the light of my former investi-
gations and of all that has happened since, I accept as a
fact that the bacillus tuberculosis—the organism itself
pure and simple—s the specific transferable element,
capable, under certain conditions, of domiciliation in
animals, and the presence of which in a tissue is capable
of setting up the formation of tubercle (see pp. 29, 43, 54).
But to call the bacillus “ tubercle ” would be absurd, for it is
not proved to be more than one of its causes. Tubercle,
however produced, is more or less of what I deseribed,
in 1880,* as “a foreign mass made up of hyperplasia,
of adenoid tissue, epithelial and connective tissue pro-
liferation, angio-plasia, and other attempts at repair of
disintegrated tissues, and the results of degradation and
decomposition of these new formations.” In this de-
scription “angioplasia” was made to include “ giant
cells.” It is suspected by many that giant cells may have
a specific relationship to the bacillus, and should this
prove to be true, they ought not o be present in any
mass, not caused by the bacillus. Their presence in that
case would be as typieal of disease caused by the bacillus
as the presence of the bacillus itself; although, if from

* % On Loss of Weight,” etc. (op. ¢it.) Second Edition, p. 170,
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tubercle could be distinguished—the small round cells in
which the nuclei are comparatively large, and the epithe-
lioid cells, between or amongst which is a fairly well-deve-
loped reticulum. The giant cells were very numerous,
" but not so well formed as in the human subject; they
were scattered throughout the new tissue. The ten-
dency to caseation of tuberele in the udder is not nearly
so well marked as in other parts of the body, but it does
undoubtedly occur at points. The new growth of tuber-
culous tissue gradually invades the lobules of the gland,
passing in along the lines of the lymphatics of the inter-
lobular septa, so that a gradual transition from the
healthy gland substance to the dense tubercular mass
may be seen. In the mass itself the characteristic bacilli
are present in almost inconceivable numbers. They are
seen first as small stained rings (masses of bacilli)
around a slightly granular or homogeneous mass—in
fact, the giant cells seem to conmsist of the débris of cells,
the result of the activity of the bacilli. In the smaller cells
bacilli may also be seen, and others may be demonstrated
lying in the spaces between the cells. On careful
examination of the more healthy parts of the gland,
especially at the margin of the new growth, ulceration
into the duets may be made out. In econsequence of this
interference with the nutrition of the tissues immedi-
ately around the duets or aecini, the basement membrane
has given way, and a mass of tubercular granulation may
be seen projecting into the lumen ; the epithelium is also
proliferating. In the granulation tissue, in the epithelial
cells, and even lying free in the lumen, there are fre-
quently numerous bacilli, and it can be easily under-
stood how, once in this position, they find their way into
the milk. This uleeration.is not, however, of such
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between them at the periphery resulting. Klein saw
the giant cells being formed by the fusion of epithelial
cells of the air vesicles. Small blood vessels in trans-
verse section have, like the lymphaties, been deseribed
as giving rise to giant cells. Dr. Barrett finds them in
the seminiferous tubules in tubercle of the testicle, and
Dr. Woodhead has seen them developed in connection
with minute bile ducts in the liver, and in the milk
ducts and acini in the mammary gland of the cow. In
all cases the process Weigert describes occurs, but at
different rates and with slightly varying results. The
presence of these giant cells affords evidence that the cells
are making a defermined resistance against the advance of the
bacilli (see page 58), are giving way slowly, and so limiting
the area of caseation. In many cases where the giant
cells with their rings of nuclei are best marked, very
few bacilli are to be found, as they have been destroyed
by the phagoeytes at the margin, e, the active cells
with deeply-stained nueclei. In other cases, however, the
bacilli have taken the place of the nuclei at the margin
of the giant cell, the boundary line in such cases being
determined for a time by the basement membrane of the
tube in which the mass is formed.”

Dr. Theodore Williams* quoting Watson Cheyne,
Green, and others, classifies the forms of ecells which
accnmulate in the alveoli in lung tuberculisation as—
1. Ordinary epithelial cells lining the alveoli. 2. Epi-
thelioid cells. 3. Giant cells. The epithelioid cells
“are generally large and spheroidal, about four or five
times the size of a leucocyte, containing granular matter
and a large, and often oval nucleus, and occasionally a

¢ % Pulmonary Consumption.” By C. J. B. Williams, M.D., etc.,
and Charles Theodore Williams, M.D., etec. Second Edition, 1887.
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CHAPTER IL

The Tubercle Bacillus the most dangerous of the several Irri-
tants that set up Tuberculisation—Detailed account of Tuber-
culisation following Experimental Inoculation of Bacilli—
The Eventful Interval between Inoculation and observable
Histological Changes— Proportion between amount of Irritant
and amount of Cell Proliferation — Sources of fallacy in
results of experiments—Clinical demonstration—Symmetrical
and nnsymmetrical effeets of Poisons or Virus on the Mor-
dant-like conditions of tissues—Clinical and Pathological im-
portance of the Mordant-like conditions which determine the
domiciliation of Bacilli— Bird's-eye view of the Organism,
the Portals by which Bacilli enter it, and the associated inter-
cepting contrivances—Cutaneous Portal, Alimentary Portal,
Respiratory Portal, Genital Portal —Tuberculisation due to
other Irritants than Baeilli, illustrated by Grit-Phthisis, ete.

GRANTING, then, that the tubercle bacillus introduced
into an animal tissue is one of the irritants which will
cause the formation of the heterogeneous mass which I
have deseribed (p. 11), and which, however produced,
we agree to call Tubercle; and granting also that it is
the most important and dangerous of these irritants ; the
utmost interest, in a medical point of view, must attach
to the earliest steps by which this formation of tubercle
—this tuberculisation—advances after the bacillus has
entered the tissue.*

The most interesting experiments illustrative of the
process of bacillary tuberculisation, are those of Baum-

* Bee reference to ather irritants, pp. 29, 30, 41.
C
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into the adjacent parts of the iris and cornea. In the
latter (cornea) they spread chiefly along the fresh scar-
tissue, a fact of much significance to the operator,
explaining as it does the occasional appearance of
caseating foei in perfectly healed scars in the skin,
perhaps weeks after an operation for deep-seated
serofulous disease. (4) On the fifth day, scattered bacilli
are seen in those portions of the cornea nearest to the
point of inoculation, buf without, so Sfar, producing the
slightest deviation from their normal histological texture.
No traces of other species of organisms are to be seen
with or near these immigrants, or throughout the whole
iris or cornea. (5) On the sixth day the bacilli are
present in great numbers throughout the tissues of the
cornea, which are still, however, practically unchanged.®
But at certain points, especially where the bacilli lie in
dense groups, certain newly formed cells are to be seen
having the general appearance of endothelial or epithelioid
elements, rather than of white blood or lymph corpuscles
(see p. 15). (6) Each day now adds to the hosts of
invading parasites, which occupy an ever increasing
tract of the tissues of the iris. The nearer to the point
of inoculation, the more closely packed are they; the
further off, the more scattered. Where the organisms
are very sparse no histological changes are to be detected,
but close to the point of inoculation, young tubereles in the form
of aggregations of epithelioid cells are now noticed. (7) A
little later, every intermediate form, up to the perfect
type of miliary tubercle with their lymphoid and
epithelioid cells are to be seen . . . . These formations
are constantly found associated with foci of bacillus

* N.B.—It will be seen later on that I call the period from
No. 1 to No. 6 “ The eventful interval " (pp. 44, 58, 59, 81).

a2






IN ITS TRUE FIRST STAGE. 21

tion) did not precede the presence of the baecillus, but
followed it; that the bacillus first became domiciled in
the tissue, and that then, after a distinet interval (see p.
19)—in the case of the cornea, at least 5 or 6 days—his-
tological changes began, proportionate in amount to the
number of bacilli, t.e, to the amount of the irritant.

These appear to be unquestionable facts. But we
must remember that in these experiments the baecilli
were artificially and intentionally —that is foreibly—
inserted into healthy tissues in animals constitutionally
healthy. It does not follow that the same sequence of
events would occur if the animals were constitutionally
defective ; or if the introduection of the bacillus into the
tissue, instead of being by force, were due to some con-
dition of the tissue which made it specially attractive to
the bacilli, and hence invited their domiciliation. (See
pPp- 59, 92.)

It is a clinical and histological fact that there are
cases in which the animal organism appears to be
patterned out, as it were with a mordant, so that when a
poison or virus gains admission to the system, it is
attracted and domiciled in the patches by an elective
affinity—as a mordant fixes the colour of the dyer, and
maps out a pattern on the fabric. A strikingly mordant-
like condition of the tissues is demonstrated by the
simultaneous development of symmetrical patches of
disease when the blood is flooded with certain poisons.
This indicates that the normal condition of tissues sym-
metrically distributed is acted upon by a ecommon abnor-
mal influence equally diffused through all. But when,
as also happens, the patterning out of the disease is
non-symmetrical, it indicates either that the mordant-
like eondition of the tissue is abnormally localised, or
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local disease, giving a want of perfect symmetry in the
diseased processes.

It is, therefore, extremely rarve to find even acute
general tuberculosis without some organ or tissue being
unsymmetrically affected by the domiciliation of a special
number of bacilli.

Many other complications of a puzzling and confusing
character arise in the case of bacillary tuberculosis, in
consequence of the number of the portals by which the
bacillus may be admitted to the organism, the differences
in these portals, and the variety of the contrivances by
which its diffusion is opposed and its domiciliation frus-
trated at the several portals,

1t is necessary, therefore, to take a bird's-eye view of
~ the general plan of the organism with regard to these
portals and the intercepting contrivances in connec-
tion with them. We find a venous system separated
inviolably from an arterial system by the lungs, and
a great food-supplying apparatus, with the liver placed
as peremptorily between the food supply and the pul-
monary circulation as are the lungs between the veins
and arteries, intercepting every particle of new food
that can be absorbed by the portal system of wveins—
that is to say, the carbohydrates, albuminoid materials,
oleinous fat, alcohol, water and any matters soluble
in water. Next we find a similarly peremptory
arrangement, by which everything absorbable by lac-
teals and lymphatics is serupulously kept out of the
way of the liver, and conveyed by the thoracic duct to
the lungs, but not until it has been submitted to an
intercepting system of glands ; the materials thus con-
veyed include all fat not absorbable by the portal system,
that is to say, all the solid ingredients of fats emulsified
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stances, it may elude all barriers and directly enter the
circulation. Once in the torrent of the circulation, there
may begin that mordant-like patterning out of elective
or selected tissues which I have already deseribed (pp.
21, 22). But even then it has to run the gauntlet of
“the battle of the cells” (see p. 15), by which, according
to some, it may at last be destroyed.

Unhappily, it too often happens that it finds out some
weak point in the organismal defences, and wins the
fatal battle in the end. In the faithful observations
of the actual facts of bacillary life, in man and other
animals, we find full confirmation of the truth of each
item of the foregoing sketch.

Referring to the introduction of the bacillus by the
CUTANEOUS PORTAL, Mr. Barker says (op. eit.) : “ Pfeiffer’s
case deserves a passing notice on account of its complete-
ness. The patient was a healthy veterinary surgeon,
with a good family history, who, while dissecting a
tuberculous cow, punctured the joint of his left thumb.
[The normal organismal defences of the skin were
forced by the puncture.] The wound soon healed,
but was followed by induration of the scar, and later
by swelling of the whole joint, which underwent the
typical changes of a scrofulous synovitis, but without
the formation of sinuses. Some months later the patient
began to show signs of pulmonary phthisis, which rapidly
increased, and he died of this disease a year and a-half
after the wound of the thumb. . . . The joint on being
laid open, showed all the destructive changes of serofula
both in the bones and synovial membrane; and in the
latter, as well as in the broken down material which filled
the intervals between the bones, an unusually large
number of tubercle bacilli were found. The microscopie
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of resistant energy, if such a term might be used, is
gradually diminished, and should tubercle bacilli find
their way into the gland during or shortly after this
extra stimulation, they run less risk of being destroyed,
by active epithelioid and lymph cells, than when these
cells are not already partially exhausted. This is true
in greater degree only in the glands than in the other
tissues. Everyone engaged in practice could recall
numerous eases in which tubercular disease of bone or
synovial membranes, ete., has followed on measles, scarlet
fever, small pox, and similar conditions, or in which an
attack of typhoid or intestinal mischief of some form
has been looked upon as marking the date, soon after
which serious tubercular mischief was developed. All
this should be considered, leaving out of account
the fact that healthy glands might find it difficult to
cope with any large number of bacilli finding their way
through the unhealthy surface. It should be borne in
mind, also, that during the growth of the individual
these glands are, under normal conditions, called upon to
do much more work than during later life, owing to the
fact that in the building-up process in the body there is
excess of nutritive materjal required for the tissues, in
consequence of which the secondary digestional function,
which the lymphatic system performs, is provided for;
but in imperfectly and badly nourished children this is
not the case.® 1In the first instance the glands act as
vital filters, but should the stimulation be too great, there
comes a period at which they are destroyed ; they dege-
nerate, and may become encapsuled in fibrous tissue, or
they may suppurate and so become foei from which other

* BSee Paper by the Author, “On Fat and Starch in the Nutrition
of Children.” Reprinted in * Diet and Regimen,” Seventh Edition.
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IN ITS TRUE FIRST STAGE. 929

of phthisis in the human body and its minuter pathology,
we cannot doubt for a moment that its etiology is the
same in both cases.” (See pp. 94, 95.)

Dr. Woodhead (op. cit.) says: “It is now generally
accepted that all cases of rapid infective phthisis are
the result of the action of the tubercle-bacillus, al-
though it cannot be denied that certain lesions may be
produced as the result of the action of ofher and non-specifie
irritants.* In these conditions, however, tuberele 1s very
frequently associated with some other lesions, and it is
often extremely difficult to say which changes are due
to the one and which to the other. For instance, it has
long been held that in stonemasons’ phthisis ail the charac-
teristic lesions met with in chronic tubercular phthisis are
present, but my experience of stonemasons’ lung has
been that, along with the chronie interstitial and ar-
terial changes set up by the stone particles, there are
structural alterations which ean be accounted for only
on the assumption that they are of tubercular [bacil-
lary ?] origin ; and in some few cases, in confirmation of
this, the presence of tubercle baeilli has heen demon-
strated in certain of the new growths”t In Julius
Arnold’s observations on the course taken by dust when
inhaled into the respiratory tract, he “ pointed out :—(1)
the very important part played by the walls of the small
bronchi and their terminal passages in the disposal of

* Bee p. 11, and Chap. ITL

T Those subjected to the causes of grit-phthisis are, of course,
liable to be subjected to those of bacillary phthisis also, and
from the condition of their health are specially predisposed to
infection; but the concurrence of the two diseases does mnot
prove their identity. See Dr. J. C. Hall, “On the Trades of
Sheffield,” SBecond Edition, 1865.
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CHAPTER IIL

The importance of not confining our views of Tuberculosis to
Pulmorary Consumption—Opinions of Hughes Bennett,
Jonathan Hutchinson, E. Symes Thompson, and the author
on the Digestive Organs—Diseases of the bones and joints,
illustrative of Bacillary Tuberculosis—Domiciliation, localisa-
tion, and dissemination of Bacilli—Nocard’s experiments
with the muscles and glands of tuberculons animals—Organ-
ismal potency and impotency—Excretion of Bacilli—Destruc-
tion of Bacilli—Power of Bacilli and their spores to defy all
known means of limitation and extermination—Causes of
variation in different cases of Bacillary Tuberculosis—Com-
plications due to effects of other irritants—Enumeration of
irritants and morbid states associated with the phenomena of
Tuberculisation and Phthisis—Initial Loss of Weight and Con-
stitutional Decline discussed—Pre-tuberculous and Pre-bacil-
lary stages— The laws which dominate Habitat—The epecial
food and temperature which determine the habitat of Tubercle
Bacilli—Disintegration of proteids by Oxygen and by Baeilli,
and the Localities of special incidence—The order of events in
Tuberculosis may depend upon the portal by which the irri-
tant enters—General tuberculisation from entry of Bacilli into
the vascular system.

It has been one of the most serious obstacles to advance
in the study of tuberculosis, that it has been too exelu-
sively identified with tuberculisation of the lungs, i.e,,
with pulmonary consumption. Thus the area of observa-
tion has been narrowed, and the bases for wide general-
isations as to cause and effect have been shut out of
the investigator’s field of vision. I have long striven
to divert the attention of the profession from this too
narrow view, and as is well known, I have specially
D
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very young, probably, because, among other reasons, the
vitality of the young cells is unable to cope with the
invading organism ; and if this be true, we should ex-
pect to find that, with the bacillus once in the blood, those
tissues which are youngest, or in other words approach
most nearly to the embryonie type, should be most liable
to suffer from its attacks. Now such embryonie tissue is
abundant in ehildhood, and most so at those spots where
arowth and physiological activity are greatest. . . . If
one were asked, then, to suggest the most potent factors
in the predisposition of joints to tubercular disease, one
would be inclined tosay, in the first place, the inherent
low vitality of the youngest tissues; and, in the second,
high physiological activity.®* . . . One point, I think,
may be aceepted as almost certain, namely, that tuber-
cular disease starts more frequently in the bone alone
in childhood, and in the synovial structures alone in
adult life. If this preponderance of primary synovial
disease in the adult be a faet, as I think it is, it
would be best explained by the cessation of physiological
activity in the bones, while it confinues in the synovial
tissue, the other factors in the production of the disease
remaining unaltered. From the above considerations it
would appear that there are several kinds of predis-
pesition to tubercular disease of joints. In the first
place a peculiar debility may be inherited from phthisical
or otherwise unhealthy parents, rendering the tissues of
the child generally less capable of repelling the attacks
of the parasites (bacilli) than had it come of a robust
stock. Next there is the general predisposition of early
age, the tissues of the young having less resisting force
than those of the mature. Thirdly, certain localities in

* Bee pp. 21, 22, On Mordant-like Conditions ; also p. 47,
D 2
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lation. And here, too, the greater amount of blood
entering the congested area would bring a larger
army of organisms to the attack. Finally, injury to
a joint will often produce more or less extravasation
of blood into its tissues, which remains for a time un-
absorbed. With this blood f¢he bacilli, too, eseape from
the vessels (see p.T4), and in their new position, with-
drawn from the current of the eirculation and in a state
of vest, they meet with the most favourable conditions
for further growth, and soon form large colonies, This
last mentioned effect of injury is probably a most potent
factor in the determination of the points at which tuber-
cular disease shall start throughout the body, and will
best explain its appearance in many unusual situations.
Those who are not familiar with Schiiller’s experiments
bearing on this point will do well to give them their
careful attention.” Parasitie, tubercular or secrofulous
disease, “in its modes of spreading by configuous infection
through the lymphatics,* and by the entrance of its virus
into veins, offers, as we have seen, a close parallel to
the modes of generalisation of the so-called malignant
neoplasms. . . . . DButthat, in spite of its capacity
for wide dissemination, it may remain for a long time
localized in a joint, the rest of the system continuing
unaffected, I need not undertake to prove; every
clinical observer is thoroughly familiar with the fact.f
On the other hand, we must all have been impressed
with the experience that in many cases, affer a long

® Bee * Grit-Phthisis,” pp. 29, 30, 31.

i Prof. McFadyean and Dr. Woodhead found that a cow’s udder
might be affected with bacillary tuberculosis (as proved micro-
scopically), without the slightest falling off in the general condi-
tion of the animal, so long as the disease remained local.—ZLaneet,

July 14, 1888.
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place. The organisms may be distributed over a wider
local area, may be carried along the lymphatics to be
arvested partially or completely in the glands ; or may gain
access to an eroded or torn vein, and thus be carried
in overwhelming numbers into the general circula-
tion, as shown by Weigert.” That bacilli may be got
rid of from the general system by excretion, Mr.
Barker thinks, has been proved beyond doubt, for they
have been found in several of the secretions, and it
is also probable that “to a certain extent, when the
dosage is small, and the individual vigorous, they can
be totally destroyed within the body before they find
a suitable soil for their growth.”

At the Paris Congress, July, 1888, M. Nocard (see
p- 45) detailed some very ingenious experiments, from
which it would appear that the muscles have the power
to destroy or “digest,” as expressed by M. Nocard, the
bacilli in such a way that the meat of animals affected
with generalised tuberculosis presents but little danger.
Thus four cats ate with impunity the flesh of a tuber-
culous cow, whilst a fifth cat, that had eaten a lymphatic
gland of the same cow, succumbed in a very short time
to experimental tuberculosis. (Lancet, Report, August
1888.)

We have now seen that it has been demonstrated in
varions ways that the tubercle bacillus may be intro-
duced into the animal organism by all the portals that
I have enumerated and discussed (Chap. IL.), but that
by far the most usual and important are the Respira-
tory and the Alimentary Portals. We have also seen that
it may be thus introduced again and again without
succeeding in effecting a domiciliation; and that even
when it has succeeded in finding a domicile it may
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(3.) Abnormal growths of adenoid, epithelial and con-
nective tissues, and the results of abortive formative
processes. (Tubercle. See p. 11.)

(4.) Catarrh, hypersmia, inflammation, gangrene.

(5.) Decomposition of the debris of disintegrated tis-
sue, of the products of disease, and of the abortive
attempts at repair above referred to.

(6.) General septic disease, or septicaemia.

(7.) Secondary local diseases of septic origin (auto-
infection).

(8.) The presence of microbes (bacilli.) ”

It will hardly be disputed that any one of the fore-
going list of interstitial irritants is capable of setting up
the formation of an abnormal conglomeration of matter
such as we are accustomed to call “tuberele,” and that,
unless it should be proved that “giant cells” have
some typical connection with the bacillus tuberculosis,
(see pp. 11—16), we have no means at present of de-
termining chemically or microscopically whether or not
the irritant, in 'any given case, was the bacillus, except
by discovering the presence of the microbe itself or its
spores. (See pp. 12—29.) Nor will it be disputed that
the list I have given fairly represents “the morbid states
(including the bacillus) connected, at different stages,
with the phenomena of phthisis.”

But now that the existence of a bacillus tuberculosis
is undoubiedly established, it may well be questioned
whether the item (e.) hypothetically described as “albu-
minoid materials disintegrated by oxygen”—which, as
I have said, is the only one in the list which involves
the initial loss of weight characteristic of the True First
Stage of Consumption,—ought not to be henceforth con-
sidered as inseparable from the bacillus itself, the first
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with the necessary precautions, into stevilised media,
can be kept indefinitely without undergoing putrefac-
tion or giving any development of bacteria.” (See also
Watson Cheyne.)

Klein says (op. cit.): “One of the most important
points, and the most difficult of comprehension, 1s the
power of the pathogenic organisms to resist the influence
of the healthy tissues of the living animals, a power which

. is not possessed by the nron-pathogenic organisms.
A careful analysis shows at the outset that this power
of the pathogenic organisms is not possessed by them
indiscriminately, for while a particular species is in
some animals capable of overcoming the influence of
the living tissue, /e, to multiply and produce the par-
ticular disease; in other animals it is not ecapable of doing
this, and hence the animal remains unaffected—it is said
to be not susceptible to the disease.” “Now,” says Klein,
“where are we to look for this difference in behaviour ?
. . .. The tissues per se cannot be said to possess any
inimical action on the organisms. The living condition
per se can also not have this power, since we see that
the power to overcome the influence of the living tissue
is precisely the great distinguishing character of patho-
genic organisms.” (See p. 35.)

I fear we must conclude from the results of the foreible
experimental introduction of bacilli into the bodies of
healthy animals (see p. 21), that the organismal forces
alone, even in health, are not, as a rule, capable of either
expelling or destroying the bacilli, or of preventing their
domiciliation, when introduced under certain conditions ;
and that to effect these ends, artificial help is needed of
every kind that science and art can devise. And this
gives the most emphatic importance to the identification
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organism) in each tube, f.e, the one that grows best in
this particular medium and at this particular tempera-
ture, will be found to have inereased to an enormous
extent, while the others have made litile or no pro-
gress.” Speaking of the tubercle bacillus especially, he
says: “The bacilli grow well at a temperature varying
between 37° C. (98°6 Ft.) and 39° C. (102°2 Ft.). . .
Owing to the fact that tubercle bacilli require for their
growth high temperatures, it is evident that, unlike some
other pathogenic organisms, they do mnot thrive in the
outside world in temperate climates.” It is therefore
“ necessary, in order to study more accurately the life
history of the septic as well as the pathogenic organisms ”
out of the body, to provide an artificial Ineubator by
which the requisite temperature may be maintained.

Now it most unfortunately happens that there is no
“incubator ” so perfect as the animal body itself; for in
it a temperature of 98° to 99° Ft. is constantly main-
tained, and this temperature is readily raised to 102°
or 103° Ft. by the disturbances of disease; while it is
equally unfortunate, as it is equally true, that all the
seleeted artificial “eultivation materials” above enumera-
ted, are analogues of the far finer media provided in the
blood, the tissues and the secretions of living animals.

Another most important consideration in relation to
habitat is the fact that “all bacteria, pathogenie and non-
pathogenie, require for their growth and multiplication
oxygen, which they either obtain from the media in
which they grow, and which oxygen is dissolved in those
media, or if this is consumed or absent it is obtained by
the bacteria in the process of the chemical decomposition
of the carbohydrates and proteids present.” (Klein,
op. cit.)

E
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be in capillaries of the lungs and glands. In each case,
therefore, the bacillus would have two separate directions
from which to operate upon the proteids; but the symp-
toms would necessarily differ in the following manner :

If introduced by the respiratory portal, local lung
disease would precede constitutional decline (see List of
Questions, Chap. I and the Answers, Chap. V.). If
introduced by the alimentary portal into the lacteal
and lymphatic system, local gland disease would be co-
incident with disturbed nutritive functions, and con-
stitutional decline would be coetaneouns with it, or might
precede it by a short interval in consequence of obstruc-
tion of the absorbents by the baeilli before tubercu-
lisation was set up (see Chap. IL.). If introduced to the
general current of the blood primarily (see Chap. V.),
any or all of the organs of the body might be attacked
simultaneously or in the order of their mordant-like
elective affinity for the bacilli (see Chap. I1.). It seems
reasonable to suppose that this general tuberculisation
might be preceded by a period of initial constitu-
tional decline, due to the presence of the bacilli in the
blood. But, as I have more fully pointed out (Chap. V.),
we have at present no definite evidence that such is the
case, or indeed that any abnormal symptoms are pro-
duced by the bacillus till it has established tissue domi-
ciliation (pp. 19-21).

In addition to the above, there is yet another position
to be considered with regard to the bacillus in the
blood, viz. : that, after it has effected a local domicilia-
tion and has remained for a longer or shorter time as
a purely local affection, it may make its way into the
vascular system and overwhelm the patient with general
tuberculisation, as pointed out by Weigert, Wartmann,

E 2
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CHAPTER IV.

Bacillary Tuberculosis considered as—1. A Primary Blood Dis-
ease. 2. A Primary Local Disease. 3. A Becondary Blood
Disease, 4. A Secondary Local Disease. 5. A combination
of the above with Suppurative and Septic Processes—Effects
of Vitalised and Non-vitalised Irritants compared—Special
virulence of Bacilli due to locomotion, multiplication, and
demand for sustenance—Difficulty of assuming the mental atti-
tude essential to a just consideration of the Life History of
Microbes—Suggestions relating to the * Eventful Interval "
after Inoculation—Tubercle piled up by measures of Organ-
ismal Defence—Battle between Bacilli and Cells—Laws of
Habitat and Domiciliation of Bacilli—Sustenance of Baeilli,
its nature and sources—The Feeding Grounds which deter-
mine the Habitat of Bacilli hypothetically accounted for—
Constitutional Decline premonitory of Bacillary Tuberculisa-
tion, in relation to the Feeding Grounds—Discoveries and
views of A.M. Brown, Gautier, MacMunn, Peter, and Selmi—
Myohsematins, Histoheematins, Enterochlorophyl, Ptomaines,
Leucomaines, Alkaloids, Extractives—The physiological state
ceases to be normal the instant continuity of wvitalised tran-
sition gives place to molecular death.

FroM all that has gone before we have learnt that baeil-
lary tuberculosis may, in all probability, be :—

1. A primary blood disease, bacilli entering the blood
first. (See this discussed, Chap. V.)

2. A primary local disease, bacilli introduced into the
tissues first.

3. A secondary blood disease, bacilli first domiciled
in a part and then getting from it into the blood.

4. A secondary local disease, bacilli first entering the
bleod and then becoming domiciled in a tissue.
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vitalised entities (microbes) by the perfection of our
chemical, microscopical and spectroscopical appliances,
that it is almost as difficult for the mind to formulate
just ideas of their relation to the world in which both
they and we “live and move and have our being,” as it
is to realise and weigh the conceptions that “the pon-
derable universe consists of detached stellar groups like
that of our milky way, and, like that of the Nebula
in Andromeda; . . . . that the vast celestial spaces
between these groups are beyond the confines of our
universe—that they are, in fact, outside the universe of
ponderable matter;”* “that electro-magnetic actions
are due to a medium pervading all known space ; that it
is the same medium as the one by which light is propa-
gated ; that non-conductors can, and probably do, .
transmit electro-magnetic energy, and that, by means of
variable currents, energy is propagated into space with
the velocity of light.” (Hertz's Experiments.)t

The subjeet of Mr. Crookes’s address to the Chemical
Society (1888), is intimately related to that of the
sustenance of microbes ; “ The possible existence of bodies,
which though neither compounds nor mixtures, are not
elements in the strictest sense of the word, but °mefa-
elements,—that what we are accustomed to consider an
element is an aggregate of slightly dissimilar atoms of
the same primordial material, an elementary group.” }

The econtemplation at once of the vast conceptions of
the “detached stellar groups” of the astronomer, the
“ electro-magnetic ether waves” of the physicist, and of

* (. 8. Storey, Chemical Society, 1888,

t Prof. G. F. Fitzgerald, Bath Meeting of British Association,
1888.

T Report in Chemist and Druggist, April 7, 1888,
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