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4 Experimental Researches upon Tuberoulosis and Serofula.

has a right to complain. Difficulties purely scientific in their
character he' must expect to encounter at every step of his journey ;
and they exist but to be taken prisoners and made to reveal the
secrets of Nature's kingdom.

' I have thought it 11rell to place the results of my investigations
in the form of question and answer. Each question is as I pro-
pnupde& it before' commencing the experiment or experiments
Pawng reference to it. This plan will enable the reader to refer
In 2 moment to any point he may wish to consider. The summing-
up has been written in the ordinary manner to form an unbroken
chain of argument.

The microscopic powers used in the following experiments were
the 1, %5, and % inch. The antiseptics were hydrogen peroxide,
pure glycerine, carbolic acid, and permanganate of potassium, these
three last being placed with one, forty, and sixteen parts of distilled
water respectively.

I wish to point out that stained specimens of septic fluids and
tissues are not to he depended on as exhibiting the forms to be
found in the fresh state. The process of washing after staining,
which has to be performed in order to get rid of excess of dye,
removes also many of the forms. All observations conducted by
means of such stained and washed specimens, if unsupported by
evidence based on the examination of fresh materials, must be
considered as fallacious.

With regard to the means used for inoculating animals, I find
nothing simpler or better than the following:—Take a piece of
ordinary glass tubing, about five centimetres in diameter and one
decimetre in length ; bring one end of this to a fine point by heating;
with a piece of iron wire, some cotton wool and fine silk, a piston
can easily be made; when this is inserted into the tube the experi-
mentist has, at a nominal cost, an injector which can be used both
for the tissues and vessels. The cheapness of the materials enables
the economical worker to have three or four dozen of the instruments
on hand. 'When once used they can be taken to pieces, the cotton
wool burnt, and the glass and wire subjected to a red heat before
being again made serviceable. To inject materials by blowing them
out of a glass pipette is to invite failure, where the presence in the
fluid of a living form from the mucous membrane of the mouth
would negative the value of the experiment; and no such researches
carried cut by this means can be for one moment considered as

reliable.
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6 Experimental Researches upon Tubereulosis and Serofula.

Question 7.—Are the contents of any particular classes of blood-
vessels more especially affected ?—XKill the animal by piercing the
brain,  Open the thorax, place a ligature round the roots of the
lungs, and another round the aorta. A portion of the contents of
the vessels can then be drawn off with a hypodermic syringe. The
septic matters will be found chiefly in the small veins proceeding
from the part; next in the smallest arterioles, and to a very limited
extent throughout the larger vessels.

Question 8.—Are they to be found in the lymphatics ?—The
lymphatic vessels should be dissected out in their passage along the
bronchi and ligatured with silk, at short intervals. Septic matters
will be found in abundance in the vessels near the part affected,
diminishing in relative number with their distance from this part.
Traces can also be detected in the fluid expressed from the bronchial
glands in connection with the lymphatics concerned.

Question 9.— What forms of life are these ?—Mierococei, micro-
bacteria, and bacilli, throughout the vascular and lymphatic systems.
Vibriones and spirobacteria may occasionally be seen in the small
vessels, adjacent to the putrescence. They are not to be found in
the large veins, arteries or lymphatic trunks, Torul= are altogether
absent. :
Question 10.—Do these bacteria multiply within the blood
and lymph ?—In tubercular and pneumonic phthisis, when the
septic condition has become established, and antiseptics, as vapor-
ised carbolic acid solution, are employed by inhalation to prevent
germination in the pulmonary tissues, the bacteria found in the
blood and lymph diminish in number in proportion to the strin-

gency of the antiseptic conditions; and if the last be maintained

thoroughly, for even a few hours, the septic matters altogether
disappear. That this iz not due to an antiseptic condition of the
blood and lymph, is shown by the fact that if in any such animal
a wound be made in one of the extremities, and rendered putrescent
by continued irritation, the living forms mentioned occur in the
vascular and lymphatic systems, although antiseptics are used for
the pulmonary lesion. They are most numerous at the point of
lesion, in the same manner as when the lung is concerned.

The presence of septic matters in the blood and lymph is due to
their constant reception under putrescence of the tissues.

Question 11.—What are the blood and local-tissue peculiarities
of hectic fever ?—Those always oceurring, in a more or less marked
degree, when a putrescent lesion has been established.

il




By Mgr. Epwin WooroN. : 7

Question 12.—Can hectic fever be induced ?—If any highly
vascular organ, as the lung, kidney or testicle, be wounded and
allowed to become putrescent, by being kept open and irrifated,
from time to time, with a blunt, pointed instrument, a fever follows,
undistinguishable from that known as * heetic.”

Question 13.—What effects follow the application of antiseptics
to the putrescent surface ?—The antiseptics should be applied by
external dressings and direct inspection—in the case of the lungs
by inhalation also. The first observable result in the living animal,
after the expiration of some thirty minutes, is an abatement in the
intensity of the febrile symptoms. If the animal be now killed,
the septic bodies will be found in comparatively insignificant
numbers, both in the tissues and blood and lymph vessels.

Question 14.—Has the blood of hectic animals infectious pro-
perties ?—If drawn from the seat of the morbid processes, and
injected into blood-vessels of another animal, symptoms of hectic
result, but these pass off rapidly, unless the wound made by
injection itself become putrescent. If the blood be taken from a
vessel far distant from the lesion, no morbid results will follow its
injection.

Question 15.—Has tubercle or tubercular pus any infectious
properties ?—If these matters are placed in cotton wool, being well
worked into its substance, and this is passed as a respirator over an
animal’s mouth, negative results follow. If the lung be first
wounded, and the respirator applied when, or kept on until the
tubercular matter is putrescent, hectic and exudation ensue.*

Question 16.—Of what character is the exuded material, and in
what part of the lung is it found P—1It is of an almost watery con-
sistence, colourless, and is found in the neighbourhood of the
wound, diminishing in an outwardly increasing circle. It re-
sembles exactly the fluid that can be expressed from the ordinary
caseous tubercle, found in the human subject, and, like the latter,
contains leucocytes.

Question 17.—What effect is produced on the lungs by the
respirator, if the blood-vessels be ruptured by coughing ?—If irri-
tants, as fine snuff or pepper, be passed through a tube, into the
animal’s lungs, until the rupture of one or more vessels is indicated
by the blood coughed up—septic and inflammatory results follow.
I;.T.‘hlfz severity of these processes will depend on the extent of the
esion.

* The exudation is altogether more marked than that resulting from a wound only,



8 Experimental Researches upon Tuberculosis and Serofula.

Question 18.—Can tubercle of any organ be brought about by
direct local inoculation ?—Non-putrescent tubercular matter, injected
into a small trochar wound in the lung or kidney, does not occasion
any symptoms beyond those of common inflammation. Neither
does the injection of pus. If putrescent, either will cause violent
septic symptoms, and the formation of abscesses in various organs,
notably the spleen. The fluid-deposit mentioned is always present
Im one or more organs, and in some cases may be found infiltrating
large areas of tissue.

Question 19.—Do the same symptoms follow the injection of
septic matters, not tuberculous ?—Yes ; certain animal matters, as
urine, and muscle and blood serum. Vegetable infusions and juices,
unless they are, in the first place, poisonous, are not productive of
such severe results,

Question 20.—What results follow the injection of tubercular
matter from a human subject into the blood of a quadruped ?—If
non-putrescent, only negative results ensue. If putrescent, only the
symptoms following the injection of other septics.

Question 21.—What results follow the injection of putrescent
tubercular matter into lymphatics ?—Non-septic miliary and caseous
tubercle give negative results. Putrescent miliary tubercle gives
rise chiefly to septic and pysemic symptoms and swelling of
lymphatics. Exactly the same results follow the use of other
septics. Putrescent caseous tubercle, and the liquid expressed from
it, occasion great swelling of lymphatics and a fluid deposit in one
or more organs. In one case, where half a drachm by weight of the
caseous material was injected into the thoracic duct of a kitten,
there ensued, besides the pyzmia, great splenic inflammation and
a deposition of fluid in the mesenteric glands, the lungs, and the
kidneys.

Question 22.—Will any other septic matters give this result ?—
Yes, all; and even non-septic irritants as powdered iron in water,
but not to the same extent. There are only two septic matters
other than caseous tubercle I have found equal it in intensity of
effect, and these are—the expressed fluid from this tubercle and
putrescent lymph.

Question 23,— Will this putrescent lymph affect the lungs through
the respirator ?—Yes, in the same manner as other animal septics.

Question 24.—Can the formation of tubercle be shown under the
microscope? Yes, and in the following manner .— First, kill a fr?g;
open the abdomen, and inject the large lymphatic vessels, proceeding
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10 Eaxperimental Researches upon Tuberculosis and Serofula

into the interior of the blood-vessels. There is, then, a re-absorption
by the blood-vessels, which, to some extent, act vicariously for the
lymphatics.

Question 25.—What morbid results follow the injection of the
freshly-drawn blood of a tuberculous animal, in whom no septic
symptoms exist, into the veins of another ?—The only important
result in the animal receiving the blood is its apparent strengthening.
I have used from half an ounce to two ounces without any other effect,
save the phenomena always following inereased blood-pressure.

Neither tuberculous nor any other morbid symptoms made their
appearance in any of the animals I had an opportunity of keeping
under observation, and on killing them at the expiration of six
months from the date of the experiments, the lungs were found
perfectly healthy.

Question 26.—Can tuberenlosis be induced by mechanieally irri-
tating any organ or part of the body ?—In the case of the lungs, a
cotton wool respirator should be employed, its meshes being filled
with irritant powders, as steel and coal-dust. The process must be
very carefully carried on, the respirator being removed at the
slightest sign of acute inflammation, and for a time discontinued. It
should be worn by the animal at all times, save for about fen
minutes twice daily, a period sufficient for it, in which to take its
food. The condition can be developed in other parts by prolonged
irritation of the lymphatic glands, as by piercing them daily with a
fine needle, or passing through them a seton of silk.

Question 27.—What is the immediate local result of such irrita-
tion ?— First, enlargement of the lymphatic glands, The blood-
vessels entering them are engorged, and the channels in the gland
tissue are nearly occluded with a mass of sluggishly-moving lymph
corpuscles. Next, the lymphatics on the proximal side of the glands
become congested ; and lastly, the lymph exudes mto the surround-
ing tissues. X

Question 28.—What is the character of this lymph ?—It iz un-
distinguishable from that found inside the vessels, and closely
resembles the fluid that may be expressed from caseous tubercle.
The latter, however, is rather more opaque,, due to containing
cellular débris. This cellular matter can be removed by filtration
under atmospheric pressure, and the fluids are then undistinguish-
able from each other. There exists, in fact, a condition hitherto
unrecognised—a true lymphatic inflammation. Side by side with this,
vascular inflammation wmay obtain.
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Question 29.—How can lymphatic inflammation be shown during
life ?— Fasten a frog under the microscope, as when the phenomena
of common vascular inflammation are to be viewed. Sever the
blood-vessels in the animal’s thigh, carefully ligaturing the proximal
extremity of each. Leave the nerves, as far as can be, intact.
Then insert the needle of a hypodermic syringe into the cut mouth
of each open vessel in turn and draw out the contained blood.
Next, inject the veins and arteries with pigment. If now the frog’s
foot be irritated with a needle, the lymph containing the corpuscles
will be seen passing from the lymphatic vessels into the surrounding
tissues.

Question 30.—Are the intestinal secretions acid in tuberculosis 7—
No. Ifan animal, as a cat, in whom general tuberculosis has been
set up, be killed, the intestines cut open, washed and then seraped,
the material collected is generally neutral, and not infrequently
alkalial. If such an animal be kept without food for some days, and
the intestinal contents gathered by scraping only, they are but slightly
acid. This acidity is due to the bile; for if the bile ducts be tied and
the animal kept without food for twenty-four hours the intestinal
contents are invariably neutral. The ordinary intestinal contents of
any tuberculous animal kept on its usual dietary are always acid.
The acidity is marked in carnivora, as cats, and but slight in the
vegetable-feeding rodents. In the carnivora the acidity is in direct
“proportion to the amount of fat eaten. It is due to the fatty matters
of the food being in great part unabsorbed and split up into fatty acids.

Question 31.—1Is there more or less bile in tuberculosis 7—If the
common bile duct of a cat be tied, the gall bladder opened and the
edges of the incision stitched to those of the external wound, the
quantity of bile secreted can be readily estimated. = There is always
a lessened amount in general tuberculosis. For whereas in health a
full-grown cat will have from three to five ounces sent daily into the
intestine, with the establishment of the tubercular condition this
amount lessens, and that progressively until in many cases only
about half an ounce is formed. But if a large extent of lung-tissue
be destroyed, the amount of bile will increase, owing to the vicarious
action of the liver in excreting carbon.

Question 32.—Is there more or less pancreatic secretion in
tuberculosis than in health ?—Less, but the diminution in quantity
18 comparatively not so marked as in the case of the bile. The
question is determined in a manner similar to that relating to the
bile: the duct of the pancreas being tied, and cut between the ligature
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and the gland, the open end of the untied portion is then stitched to
the edges of the outer wound, establishing a fistula.

Question 33.—Can pneumonie pulmonary phthisis be brought
about in a healthy animal by thermal changes alone?—7Yes, if the
surface of the thorax be suddenly and severely chilled when hot,
and particularly when the heart’s action is strong; or if the chest,
under any circumstances, be exposed to intense cold, the lung
capillaries become engorged, and inflammation, followed by various
secondary processes, as the blocking of the bronehi through mucous
clots, and consequent collapse of pulmonary cells, will result if the
morbid processes are not subdued. But in all cases the exuded
material, by pressing on the blood-vessels, cuts off the vascular
supply, and the resulting innutrition of the tissues terminates in
their disintegration—phthisis. Moisture has no influence whatever
other than thermal.

Question 34.—Does lymphatic inflammation play any part in

these pathological processes ?—It does, but secondarily; for thermal

changes do not readily affect the lymphatics, The exuded vascular
material, however, itself acts as an irritant to the lymph vessels,
resulting in the passage throngh the walls of their contents.

Question 35.—Can miliary tubercle result in a previously healthy
animal under this condition ?—If pulmonary inflammation be set up
in a number of animals, as kittens, and allowed to proceed, and the
animals killed at various stages of the disease, the lympho-vascular
fluid will be found to become more dense in proportion to the
time the inflammatory condition has been established. At the last
it is of a creamy consistence and contains granular débris; but
surrounding and pressing on the interstitial spaces 1n which these
pathological changes are to be seen, in places where the blood supply
has not been cut off, there will be found a material altogether
foreign to that which has been exuded, and which ia_evidunﬂy
nothing but the unabsorbed cellular débris of the normal tissue. In
cases where the inflimmation has been allowed to run on for some
time, and absorption then brought until the disappearunce of every
inflammatory sign, these areas of débris accun"‘mlatmn ﬂ.TE"[Jlﬂ-l'l'Ilj’
observable, the fluid being absent. They are, in fact, nothing but
masses of miliary tubercle. If such an inflaimmation hn:: induced,
and subdued and again induced, the niiliary tube‘rcle W.lll be seen
mingled with exuded fluid, under whose influence in various stages
the tubercle is becoming softened.

If the inflammation be subdued and the animal kept for some
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14 Experimental Researches upon Tuberculosis and Serofula.

especially is this the case if there has been general lymphatic irrita-
tion induced mechanically or by injection of septic matters into
lymph vessels.

If the tuberculous condition be brought about in the young men-
tioned when of sufficient age to breed, their own offspring will,
under exciting conditions, pass more readily into the tuberculous
state than they themselves. It is, of course, understood that all
three generations have brought to bear on them the same influences.

Question 40.—What follows the contact of tubercular matter
with an open wound in the extremities?—If not septic nothing
whatever ensues. If septic the immediate result is very circum-
seribed vasculo-lymphatic inflammation. Then the lymphatic glands
and larger vessels become congested, and there is extensive lym-
phatic exudation. This spread of the lymphatic inflammation always
precedes that which is purely vascular. The latter, indeed, very
frequently does not take place; should it do so the condition known
as erysipelas is established. If the septic conditions be maintained
py®mia follows. Frem no such wound have I ever seen general
tuberculosis ensue. In fact, the limb perishes from gangrene or
slonghing before anything approaching such a result is obtained.
At the same time such animals are more readily affected with
general tuberculosis under exciting conditions than others.

The results given follow, to some extent, the contact of sll septic
matters, but there appears to be a more powerful influence exerted
on the lymphaties by putrescent lymph or tubercular matter than by
other septics.

If the wound be in the neighbourhood of a lymphatic gland of
any size, and be cleaned daily, but the septic condition kept up to
induce a state of chronic inflammation, there results general lym-
phatic irritation, together with lymphatic inflammation in distant
organs.

Question 41.—Has miliary tubercle always the same structure —
No; at first it does not show any proper stroma at all. The latter
develops with the age of the nodules, and is sometimes, even in old
cases, almost absent. It is undoubtedly a growth due to leucocytic
metamorphosis. In many spots of tubercle the leucocytes can be
seen in the line of the stroma—some normal, others throwing out
branched processes. They extend their way between the cells t::f'
the tubercle, and unite, losing their distinguishing characters, until
they form a network of apparently structure}esa ::issue. .

Question 42.—1In what organs of the animal’s body is tubercular
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by the proliferation of exuded leucocytes and lymph corpuscles.
The metamorphosis of the miliary into caseous tubercle is due to
softening under the influence of the exudation. A vasculo-lymphatic
exudation and the non-removal of cellular débris may occur in any
part of the body, the peculiar appearance of the commonly-termed
miliary tubercle being due probably to the character of the tissue
concerned.

Tuberculosis affects certain organs and structures more readily
than others—these are the peritoneum, lungs, pia mater and the
vessels in connection therewith, kidneys, spleen, and testicles; and it
1s in these alone that I had ever found miliary tubercle.

Tuberculosis is essentially a lymphatic disease. There is lessened
power of absorption throughout the system. Fatty matters are not
taken up by the intestinal vessels as in health. but are for the major
part split up into fatty acids,* and this results in lessened bile secre-
tion, which in its turn causes increased impoverishment of the system
through the non-emulsifying of solid fat eaten. When any extent of
lung tissue is destroyed, the amount of bile is increased, and neces-
sarily, chiefly at the expense of elements which, excepting the carbon,
are required in the system.

As the morbid condition progresses the other secretions lessen,
among them being the pancreatic fluid; and this, impairing as 1t
does still further the process of saponification of fat, still further
lessens its absorption.

In tuberculosis the lymphatic glands are weak, liable to congestion,
and do not elaborate the white corpuscles. As a result, the blood
is filled with a number of immature white cells, which are not
elaborated into red corpuscles.

Inflammation can never oceur without involving the lymphatics,
and in all inflammation the white corpuscles of the blood are in-
creased and the red lessened in number. .

Any prolonged or severe irritation to the lymphatics may bring
about tuberculosis, throw the glands and nerves supplying them
into disorder, as indicated by pain and Ewelﬁ‘ng——ilil fact, result in
lymphatic inflammation. An example of this last is to be seen 1in

cellulitis.

A Tat does not normally split vp into glycerine and fatty acids until acted on by the

pancreatic secretion, when saponification immediately takes plm&.‘ In i':he nb;:::rma;
chemieal disintegration of fat the acids themselves decompose after liberation. suC

cage they are in great part wasted. The saponified t'&t.ta -ﬂ-ltﬂj], when not u.?.murhed, h:estlr. !
up, and it is to this action the peculiar acidity of the intestinal contents in tuberculosis | §

i# chiefly due. |
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18 Ezperimental Researches upon Tuberculosis and Serofula.

from the energy-conveying machine—the nervous system. The
value of this pathological knowledge will be evident when we speak
of the therapeutical treatment of tuberculosis.

One question I have had much at heart, but have not been able
hitherto to determine—my experiments in connection therewith
giving no satisfactory result—Is there a lymphatic nervous centre ?

Pulmonary tuberculosis is the inseparable accompaniment of pul-
monary consumption. In certain cases it is the proximate precursor
of phthisis; in others, it is merely secondary to a pneumonic process.

With the experimental therapeutics of tuberculosis I shall deal,

in connection with that of scrofula, when the latter condition has
been considered.

II. SCROFULA.

VERY generally the two pathological terms heading this paper are
used as indicating but two different degrees of one condition. It
has been often laid down as a medical axiom that scrofula is merely
a coarse form of tuberculosis, and it is the common acquiescence
in this scientific heresy which has rendered the treatment of the
diseases a matter of empiricism, for the existence of such an axiom
predicates the grossest ignorance as to their pathology.

Surprise is naturally felt that the primd facie differences in the
external phenomena exhibited by the two conditions did not indicate
to the earlier observers that there were intrinsically different patho-
logical processes at work in their production. To deseribe serofula
as but a coarser form of tuberculosis means, if anything, that the
pathology of the two states is identical in kind but different in degree.

The opinion to which I have alluded, although broadly fallacious,
contains fragmentary truth. It must have come within the range
of the earlier pathologists—for no fact is more evident—that in
tuberculosis and scrofula there is an unusual hability to enlarge-
ment of the lymphatic glands. Not knowing why in each division
such enlargement occurred, and observing that in the coarser
disease suppuration more frequently took place, medical scientists
ascribed the differences to the varying intensity of unknown
processes identical in kind. It is my belief, which I state with all
due modesty, that by my experimental work I have wrested the
knowledge of the true pathology of serofula from Nature and
placed it plainly and demonstrably before the world. Other and
more detailed truths in connection with the disease undoubtedly
remain to be discovered, and this task, almost impossible of accom-
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plishment while the direction in which experimentalists should
Jabour was unknown, has now become practicable.

The first point which engaged my attention in connection with
serofula was its possible septic origin. As in the previous article,
I shall place the record of my experimental work in the form of
question and answer :—

Question 1.—Is there to be found in serofulous abscesses, or
| elsewhere in serofulous patients, any form of life peculiar to the
condition ?7—No. Forms peculiar to serofula are unknown. The
| tissues may of course be septic, when bacteria will be found.

Question 2.—Have these any specific influence?—No. They
possess merely that of common septic matters. Secrofula is not
produced by their injection into the blood, nor if they be placed in
. lymphatic trunks or glands. Under these circumstances the results
brought about are those we have seen to follow the injection of
tubercular matter.

Question 3.—Is there any difference in the virulence of the
septic poison, having relation to the parts whence it is taken ?—
Yes. Septic pus from suppurating lymphatic glands of a brute
has a far more powerful action when injected into the lymphatic
system of another animal than when taken from any other part.

Question 4,—What follows the injection of such pus?—The
phenomena of tuberculosis previously deseribed.

Question 5.—Is scrofula communicated by any such experi-
ment ?—No. None of the phenomena characteristic of scrofula
follow. The conditions brought about are distinetly tuberculous.

Question 6. — Can scrofula be communicated by any other
means ?—It cannot by simple transfusion of blood, although the
animal receiving the scrofulous blood suffers for from twenty-four
to seventy-two hours from general malaise. Transfusions per-
formed once in three days on six consecutive occasions, will, if the
quantity of blood used be sufficiently large, produce scrofulous
symptoms. The quantity transfused should equal two-thirds of
the whole normal amount in the animal injected. It is necessar
to bleed the receiving animal until coma is produced before trans-
fusing, and while the transfusion is in progress to permit the blood
to continue running until the estimated quantity has been drawn.
Theﬁ scrofulous animal from which the blood is taken is, of course,
Bac_rﬂ:iced.unle_sa steps are taken while the transfusion is in progress
to inject into its vascular system either blood or an artificial fluid.

Scrofula can also be induced by exhausting processes, nut not in
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the first generation, that is, in the first animal subjected to experi-
ment. By giving a male guinea pig aphrodisiacs to ensure repeated
copulation, and at the same time a lessened supply of food—about
two-thirds its ordinary allowance, the following symptoms occur:
alopecia, ptyriasis, flaccidity of the sclerotic and cornea, photo-
phobia, and occasionally varix. If nerve foods, such as the
phosphates, phosphorie acid, &e., be employed, in combination with
the application of electricity to the spinal column, these symptoms
do not result. The influence of a vegetable dietary appears to be
of paramount importance, for in strictly herbivorous animals, as
those of the class mentioned, a far longer course of exhausting
treatment is required to produce the phenomena specified than in
the omnivorous rat. In the case of this latter animal I have found
the usual number of days required to be eleven when kept on
meat diet; in the former never less than twenty-one. Individual
cases from each class of animal differ very widely, but the relative
differences between the herbivora and omnivora is retained. When
the rats were kept on a vegetable dietary their susceptibility to
the exhausting processes was lessened. In some cases their power
of resistance equalled that of the guinea pig. The explanation is
probably to be found in the fact that unlike compounds more
readily combine with each other than do like. The result of the
experiments to the meat-gorging public is of significance.

Question 7.—When these phenomena have been brought about,
is there any peculiarity in the blood 2—Yes ; there is a diminished
number of red blood cells, and the majority of themn appear un-
developed, with ill-defined form and lessened colour.

Question 8.—When the condition described as being produced
by exhausting processes obtains in the male of a breeding couple,
what will be the physique of their young, born after the incidence
of such condition?—As a rule there is no structural disease
detectable, either in life or post mortem, if the animals be killed.
There is, however, a general physical deterioration rendering them
liable to contract disease under slight influences.

Question 9.—What will be the effect on the young males of
subjecting them to the same conditions as was the male parent?
and what will be the effect on their own offspring ?—The pheno-
mena observable in the first generation will be intensified; the
veins will tend to become varicose, the arteries to rupture, fnf':mng
aneurysms, the capillaries to distend at any point I::f f-i:ram, as
about joints. Krom this last, as well as from chronic inflamma-




By Mr. Epwin WooTon. 21

tion, to which the capillaries are very liable, there frequently
ensues hyperplasia, which in many instances becomes ossified. In
the offspring, that is, in the third generation, I have frequently
seen congenital disease of the skin, capillaries, and lymph glands.
When not actually congenital such disease ensues from the most
trifling irritant causes. The affections of the skin are chiefly
alopecia, followed by pityriasis; of the capillaries, inflammation and
ecchymosis; of the lymph glands, indurated enlargements, fre-
quently becoming inflamed and suppurating.

Question 10,—Can these results be attained by means other than
sexual exhaustion ?—Not so readily. They can, however, by sub-
Jecting animals to operating circumstances, affording throughout the
whole system lowered opportunities of maintaining vitality. Thus,
if a male and female of cleanly species, as the wild rabbit, used
individually and by their ancestry to breathe pure air and eat
wholesome food, be taken from their warren, confined in a foul
atmosphere, and fed on unwholesome food, not so poisonous in
either case as to destroy life, we shall, after a few weeks, perceive
a marked deterioration in their physique. The young of such a
couple, subjected to exactly similar conditions as the parents, will
very generally have their constitutions adapted to the change, and
no marked disease will show itself. But let the circumstances be
altered, still maintaining their unhealthy character, as by changing
the diet, and the substitution of, say, the vicinity of a foul closet
for the interior of a cellar as their place of keeping, and the
disease-phenomena we have already noticed will be seen. By
breeding under these changed conditions, and the rearing of offspring
thereunder, the latter are seen to be physically enfeebled, but not
so greatly as the parents.

Actual scrofula is brought about more readily by a continuance
o'f unhealthy conditions under a constant change of character,
since the constitutions of the animals have not the time in which to
accommodate themselves to these changes, than by unhealthy con-
.ditions of uniform character.,

Quee_tl:iun 11.—What is the condition of the tissues in serofula,
'iﬂ:ﬂiﬁg';:;lg:?i Gﬁ:ﬁimg{# ?;—fI:]I l;11e+ brie[: space at my disposal it
T e 0 deal fully with this question. I purpose,

» glving the bare outlines of the more important among my
rather v-:::lummuus notes, and dealing with them in a more detailed
Inanner, in a subsequent article either here or elsewhere.

First, then, it must be understood that there are degrees of
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intensity in the scrofulous diathesis. When the condition is fully
developed, the external characteristics in the brute resemble those
found in the human subject. The joints are enlarged, especially
those supporting the body. Attenuation is not general—on the
contrary, there is a tendeney to the deposition of adipose tissue.

The ekin is always affected with pityriasis. In the brute this
occurs over the whole body. In the human subject on the face and
scalp chiefly, On section the epidermis exhibits a superficial
irregularity—many of the cells are broken, others have an ill-defined
outline, others again are placed almost edgways to the surface, so
that such a section appears not unlike the side view of a cutting
through geological strata that have been subjected to a natural
upheaval.

Alopecia is very common both in induced and human scrofula.
~ The hair 1s dry, the individual hairs are found to be brittle, and not
infrequently split, or with clubbed tips; loss and irregularity of
colour are very frequent but not general. Microscopically, the hair
is seen to be roughened on the surface, and the canal is often
oceluded.

The claws of brutes under experiment, even when the scrofula is
congenital, are seldom particularly affected. We shall see the
reason of this presently. The nails in the human subject, on the
other hand, are invariably involved in the general malnutrition, when
scrofula is fully developed. The peculiarities consist in stunted
growth, alone or combined with irregular laminz. The nail presents
one or more ridges having the appearance of the slates on the roof
of a house. On section the malnutrition is evident, for the appear-
ance presented is that of so many interrupted strata, frequently three
or four in the nail’s length.

The sclerotic and cornea both in the brute and man are invariably
flaceid. There is nothing, microscopically, peculiar in the eye
tissues, save that the capillaries are always to some extent cnngest:ed.
This congestion is also found in the lacrymal gland. TIrregularity
in the position of the teeth is not by any means g{-:neral.. but n?al-
formation is frequently to be seen in hereditary cases. This consists
of a ridged dentin and irregularity in the length of the enamel
fibres. Early decay is pretty constant.

Allusion has been already made to the joints. The enlargement
is lateral and due to pressure on the congenital cartilage. Miero-
scopically, this cartilage in the brute shows a flattening of the
columnar cells. In the human subject I have not had the oppor-
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tunity of examining it. Enlargement of the finger joints is not
hereditary in serofula ; it is produced by manual labour or exercise,
and is best seen in the working classes. The bones of the arm in
the human subject are never bent ; in the case of the legs they are
very frequently so. This is also, of course, due to pressure.

In the brute affected with congenital scrofula, the limbs are
always more or less curved.

Microscopically, there are always to be seen interrupted laminz
towards the external aspect of the bone. They commonly present
the appearance of so many semi-circles and arcs united in a series of
irregular figures, whilst here and there a nearly complete lamina
is to be seen, having enclosed within it one or more of these
figures.

The supporting framework of the fat is always attenuated, and the
walls of the fat cells are weak, readily yielding under pressure.
There is no diminution in quantity save after semi-starvation, but
the fat formed is flabby and loose.

To the naked eye there is seldom anything unusnal in the
appearance of muscular tissue taken either from the serofulous
human or brute subject. But microscopically the case is very
different. If the scrolulous diathesis be thoroughly developed, and
the muscle from which the section is taken be not one that has been
gubjected to much healthy exercise, the fibres will be found thinner
than they are normally, irregular in length, with ill-developed striz
in the striped muscles. These striz are in some spots absent. The
fibres themselves present here and there no lateral boundary line;
while in scattered loci they are of such a diminished length as to
resemble elongated cells.

Irn muscular tissue which has had its growth stimulated by
exercise these appearances are absent.

With regard to the structure of the blood-vessels, I have found
the muscular fibres affected in the manner mentioned when speaking
of musele. Neither the walls as a whole, nor their individual
coats, were throughout the system thickened.

Here and there, in the course of a muscularly-walled vessel,
the walls were thinner and the calibre of this part of the vessel
enlarged.

Yet, such increased thinness never being seen without the corres-
ponding enlargement in calibre, it would be an unjustifiable assump-
tion to conclude that the latter is the consequence of the former.
Rather would the thinness appear to be due to the distension, the
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real cause of the yielding being cellular modification, and not altera-
tion in bulk.

The calibre of the skin capillaries in serofulous brutes and human
beings frequently deviates from the normal. The general tendency
is in the direction of narrowing; but in places they are distended,
while here and there broken down completely. The blood-channel
forms a sacculated enlargement, continuous with one or more vessels.

: The blood circulation through the capillaries is very generally
slow.

The capillaries of internal organs and parts I have not found
markedly altered in character.

I have never succeeded in obtaining fresh and unstained sections
of the brain and spinal cord from the scrofulous human subjeet.
Such sections alone can give an accurate idea of histological struc-
ture. In the brute but little deterioration is apparent. The cells
are frequently ill-developed, with, in many instances, fewer branch-
ing processes. This is the only change I have up to the time of
writing been able to detect.

Chultivation of the brain’s celiular structure is, of course, quite
outside the range of the laboratory experimentalist's range of
research. Thus much, however, I have found to be true—secrofu-
lous children, stupid and dull, increase in intelligence under proper
mental stimulation, This intelligence may be of a very high order,
and is then invariably associated with what we are justified in con-
sidering as external indications of good brain-size and formation,

The stupidity in such cases we must ascribe to cellular faults, not
errors in the bulk or design of the brain.

These observations agree with many biographical facts as to the
dulness of persons in early life, who afterwards attained great emi-
nence on account of their high mental powers.

It may be said, in conclusion, that scrofula, as induced in the
laboratory and as seen in the human subject, present, with the
exceptions mentioned, identical pathological appearances.

In considering the morbid anatomy of serofula, 1t must be remem-
bered that the tissues are influenced directly by surrounding agents.

Thus, while muscular deterioration is well marked in scrofulous
persons leading an inactive life, so far as any particular muscle or
set of muscles is concerned, should it be exercized it will follow the
common law of physiological growth, and the produced tissue will
be healthy in character.

Again, it is, as before remarked, chiefly amongst the working-
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Question 14.—To what is this due?—It would appear to be
owing to insufficient secretion of the pancreatic fluid and of bile.
By establishing pancreatic and biliary fistule in cats, as mentioned
under tuberculosis, I have found these secretions reduced, as in the
disease last named.

Question 15.—Are the intestinal secretions and contents acid in
serofula ?—The secretions are not; neither in the herbivora have I
found the contents so until the middle of the small intestine. In
the omnivora the contents are distinetly acid. This acidity is, it
would appear, due to the splitting up of the fatty portions of the
food. It is increased by a fatty diet, and reduced to a minimum
by one of a vegetable nature.

Question 16.—Must we, because of the preceding facts, conclude
that serofula includes tuberculosis?—No; true tuberculosis may be
superadded to scrofula, but this is altogether exceptional.

Question 17.—What, then, are the pathological differences
between tuberculosis and serofula ?—Scrofula is a disease of nutri-
tion ; the tissues are ill-formed, and tend to break down under the
slightest strain, but there is no single system affected, as a rule,
more than the rest. The formation of tubercle is due to weakness
of the lympho-vascular systems, rendering them liable to give rise
to inflammation under comparatively trivial exciting causes. This
general malnutrition does sometimes affect a pﬂrticulari sjf§t-.::m or
organ, and the condition then is perpetuated in the individual,
presumably by the law of cellular assimilation. "?V!mn the lym-
phatic system is especially affected, true tuberculosis is thfa _result_

Tuberculosis is not primarily a disease of general nutrition but
of the absorbent or lymphatic system. Tt results in tu‘herc{e for-
mation and impoverished blood, hence tending through 1nher1t?.{lce
to malnutrition and serofula; while serofula through maluufintmu
tends to produce a weakened absorbent system, or tul?erculﬂszs.

Hence it is in old inherited cases, whether induced in the labora-
tory or seen at the bedside, that tuberculosis and serofula are most
generally seen in the same being. Eac]+1 tends to 111‘[?[111(:3 the
other condition. Serofula may be considered as survival al:l‘lld
general unhealthy surroundings—as the result of processes \_vhmh,
had they been acted on by the ordinary causes of fatal disease,
would have terminated the subject’s life. |

There can be no doubt that if the ordinary causes of ﬂEEl-ﬂ'l' were
Jess frequent in operation scrofula would increase. Its incipient
subjects are mowed down by tens of thousands in our slums and
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settled on farm work; after this, disease made no progress and he
married, his wife being the grandmother of the patient.

Case IIL.—G. T., ostler, aged forty-one. Full serofulous diathesis.
Born “somewhere in Islington.” Father had been a publie-house loafer,
minding cabmen’s horses, &e.; nearly lived on beer: had no recollection
of his mother. Paternal grandfather had been a sweep; died of asthma.

Case IV.—N. A., gentleman, aged thirty-eight. Stunted and flabby
appearance, but serofula not well marked in conformation of features.

Mother came of very healthy family, Father a beneficed clergyman,
“delicate,” hard student; health suffered in consequence, and had to
give up work and retire to Continent, where N. A. was born. Paternal
grandfather a gentleman farmer in Devon; very great eater; hard

drinker ; inclined to other excesses; has been described to his grandson
as bloated and gouty.

Question 19.—Can scrofula be developed in utero as a result of
temporary ill-health or nervous shock on the part of the mother,
the progenitors being constitutionally healthy, and the surround-
ings conducive to bodily well-being ?—Whether true scrofula may
result from mere temporary innutrition of the healthy mother, and
consequent innutrition of the foetus, is an unsettled question. I
cannot regard the evidence on this point which I have been able to
collect as in any way coneclusive. Still more unsatisfactory is that
concerning the influence temporary innutrition of the father may
have in the production of this state. The balance is certainly at
the present moment in favour of the negative view, but more
extended research in this particular direction may possibly alter the
position of the scales. That such temporary innutrition will pro-
duce tuberculosis I have proved to my complete satisfaction, and
this 1s what might be expected. Tuberculosis i1s the result of
direct atony, and, as a consequence, any enfeeblement must very
readily affect the lymphatic system; but scrofula is the result of
enfeebling processes acting on the one hand, and nutritive processes
on the other, the enfeebling being predominant and resulting in a
physiological modification by which life can be maintained on a
state of lowered nutrition of the whole body.

I have seen cases which leave no doubt in my mind that serofula
can result from nervous shock to the mother. There would appear
to have been an arrested nutrition. All the children I have seen
affected through this means have been stunted and ill-developed.

Nervous anxiety on the part of the mother will frequently produce
tuberculosis in the child, but never scrofula. Hence the large
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throngh elimination of elaborated nerve compounds and a conse-
quent inability on the part of the nervous system to maintain its
trophic influence; or (2) exhaustion of blood materials, by which
the tissues are deprived of their proper food; or (3) blood starva-
tion, resulting in the same manner as its exhaustion; or (4) the
presence in the blood of improper, that is, poisonous materials.

The process of production of scrofula is that concerned in the
causation of all disease, save accidental, zymotic, and congenital
malformations; and even these three may result in the establish-
ment of the same process. In order to fully grasp its nature, we
must bear in mind the relations to each other borne by the body’s
various organs. The living animal body is a mechanism, and as
such we must view it. The disease process may commence at
any part of this mechanism. Selecting as the organ the most
exposed to injury—the stomach—let this be injured, say, by
alcohol, and digestion will become impaired. Impaired digestion
means lessened nutrition of the blood. This last must find a
result in poorer tissues. These tissues include all those entering
into the structure of special organs. Then the nervous system
will be weakened and its trophic influence lessened. The kidneys
will be weakened, and poisonous material remain in the blood. So
with the liver, while the lessened secretion of bile will still further
impair digestion. So with the starting organ—the stomach. The
blood now poisoned, offers not merely less nutritious, but poisonous
food to all the tissues. And thus round and round in an ever-
swifter circle the process sweeps on. But while this is continuing,
extrinsic causes may be at work, and being brought to bear on a
particular organ, may produce more intense disease, at the first
purely localised, Thus exposure to cold may engorge the lungs—
pneumonia. If a large extent of lung be affected and the tissues be
feeble, death will generally result from the disease named. If the
engorgement be more limited, and the tissues weak, secondary pro-
cesses ensue, the result being phthisis. But should the engorgement
be limited, and the tissues in a fairly tonic condition, resolution will
ensue. So congestion of the kidneys following exposure to cold
will terminate either in resolution or Bright's disease, according to
the extent of the engorgement and condition of the parts.

By experiments on living animals I have found that when a
thoroughly unhealthy state of the blood and tissues had been pro-
duced in any two, male and female, the young of 1:11'ese 1.nvanabl}f
exhibited a greater readiness o succumb to any noxious influences
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apart from experimental research, that children and' grandchildren
of country persons, brought up in London slums, prove far more
susceptible to fatal disease than those whose predecessors have for
generations lived in those dens of filth. But in the latter there
was an altogether lowered physique.

The doctrine of the survival of the fittest can be but rarely
exemplified in the human family, in a natural manner, under the
conditions of civilisation; for, by the continual inpouring of new
blood, through marriage, every human being possesses in himself
the constitutional tendencies of many divergent races of ancestors,
and these conditions prevent both extermination and the thorough
modification of the system. But the partial modification is to be
found on every hand, and notably in those scrofulous patients
who, save for the phenomena peculiar to their condition, fulfil all
ordinary life-functions in a condition of health.

The Production and Relationslip of Tuberculosis and Scrofula.

[= signifies produces.]
Non-absorption in intestines.
MNon-abgorption of effete cel-

1. Tuberculosis has for cause—Weakness of lymphatics={  lular matter.
Lympho-vascular inflamma-
tion.
Non-absorption in intestines = impoverishment of blood = Malnutrition.
o of effete cellular matters = Miliary tubercle.
Lympho-vascular inflammation = Caseous tubercle.
Stomach, &c. = Impaired digestion = Lessened absorption.
+Kidneys, = Poisoned blood.
g | Liver, Pancreas, &c. = TImpaired digestion = Lessened absorption.
b= hatt Lessened absorption.
-E L EmETaEUs Lymphatic inflammation.
..5 Lessened nutrition.
= | Nervous system = Lessened trophic influence = { Absorption and excre-
tion.
General tissues = General atony.

* T,essened absorption in intestine = Impoverished blood = Malnutrition.
* T,essened absorption in tissues = Miliary tubercle.
* Lymphatic inflammation = Caseous tubercle.
+ Poisoned blood = Malnutrition.
Completion of the Circle,
With special direction to diaenaa of any pai'tinulﬂ.r :rgan, tl:.rw.gh timiting :muditions.
- * w®

9, Serofula as above, commencing at Malnutrition.
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The assertions made by certain eminent scientists that tuberculosis
and pneumonia are due to certain lower definite forms of life—that
is, are invariably of a specific septic character, has, I am sorry to
gay, met with a very general acquiescence without sufficient research
or consideration. y

That septic material taken from a tubercular subject and
enltivated, may, by its injection into another animal’s body, produce
‘tuberculosis, proves nothing beyond the fact I have demonstrated,
and apparently not grasped by the advocates of the specific septic
character of tubercle, that any septic matters finding their way into
the lymphatics will cause lymphatic inflammation, and, therefore, set
up tubereulosis to a greater or lesser extent.

The asserted specific microbe of pneumonia has no more connection
with this disease than any other form of life. Pneumonia can be
produced, as shown already, by any of the septic forms, or by any
other means of irritation,

A logical fallacy runs throughout the whole of the arguments of
Koch and similar thinkers on this subject of septicism. It is
assumed that because a particular thing can produce a disease, the
disease is invariably caused by that thing; whereas, the conclusion
can be relied on as accurate only when every attempt to produce the
disease by other means has failed ; and, since I have by experimental
work proved that tuberculosis and pneumonia may be brought
about by any irritant to the lymphatic system, the pseudo-microbes
of tuberculosis and pneumonia resume their true position as merely
accidental forms in a common state of septicism.

HI.—THE THERAPEUTICS OF TUBERCULOSIS AND SCROFULA.

Of the so-called *systems of treatment” and * infallible specifics "
for pulmonary phthisis that have, from time to time, occupied - the
attention of the profession, I have tested a large number in the
laboratory and have found that those having any beneficial influence
on the disease consist, in every case, of one or more means acting on
one or more of the pathological processes involved, and never on the
whole of such processes. Hence, while all such systems and remedies
h::z,ve proved efficacious in certain cases, in others they have totally
failed to cure; this is due to the facts that the pathological pro-
cesses of tuberculosis vary greatly in intensity in different subjects
that many of them obtain only at certain stages of the disease, rmti
that when they obtain throughout, or in more than one stage, they
do not exert an uniform influence during the whole period of their

c
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subsistence. These considerations are applicable not merely to
brutes but to the human subject. To instance their truth :*—Iodine
has been launded as a specific and failed; its action is that of an
absorbent; at the commencement of tubercular disease, therefore, it
is a rational medicine, but the later processes are but slightly affected
by it. Tar water, another * specific,” is a valuable antiseptic, and
consequently of service when septicism obtains, but altogether
useless under other conditions. Tartar emetic lessens the blood-
supply to the lungs by depressing the circulation, but this vaunted
curative agent 18 of service only when a pulmonary lesion has
involved blood-vessels of size, giving rize to hamoptysis. Salts,
both phosphates and hypophosphites, cod-liver oil, and other
nutritive medicines, while affording material for lung tissue, cicatri-
cial growth, and nervous energy, are totally useless to suppress
septicism, and any treatment of this kind becomes a battle between
normal cellular growth and septic irritation, the tendency of the
latter being towards suppuration,

The * antiseptic system” is really curative of one only of the
pathological processes, and if the subject be not in the stage when
this obtains, the phthisis will proceed unchecked. It is to be re-
membered that, although septicism nearly always occurs before death,
it is not essential to a fatal result.

Electricity again, most valuable as a physiological stimulant,
provides no food, and is not antiseptic.

These examples will show how partial and incomplete has been
the treatment of tubercular consumption, for every agent mentioned
has in turn served as a * specific.” ,

Medical skill is nothing but the logical application of facts, and
the difference between the oft-styled cleverness of one practitioner
and the stupidity of another—for the laity express tlu.air minds
pretty freely concerning the profession—is the exact equivalent of
the difference in the logical accuracy with which the knowledge of
the respective ¢ doctors” has been applied. ;

Placing on one side those engaged in rmean::h and the practice
of special departments of the profession, there 18 not nearly suffi-
cient difference in the extent of the knowledge possessed by
practitioners to account for the marked contrasts in the success of
their several treatments,  Not infrequently the balance of knowledge

» Tt i true that it possesses septicidal properties, but for these to e;&rl& any .rf!nl
-afiluence in the later stages of pulmonary septicism it must be employed in quantities
that are otherwise injurious.
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the knowledge of facts possessed has not been applied in a logical
manner to the conditions to be remedied.

It is sufficiently distressing to find medical scientists attempting
to remove one of many connected processes obtaining at the same
time, and very often choosing the more proximate on which to
operate, as if’ a successful result in the case of any one such process
would of necessity produce a cure of the disease. But it is worse
by far when we find that absorbents, antiseptics, tonies, and other
descriptions of therapeutic means are tried one by one, as if their
applicability to the condition of the patient could be tested only by
experiment, -

There is, perhaps, one thing yet more sickening, to which T will
only allude—the flaccid helplessness of the teacher who looks from
the patient to the cemetery gates and moans—We have no possible
means of cure, and can, therefore, only endeavour to postpone the
fatal issue by doing our best to support the strength and treating
symptoms,

From the records of cases that have come into my hands I have
found large numbers of patients to have undergone a treatment con-
sisting of particulars altogether misplaced. Tar water, when there
was no septicism ; tartar emetic, when the blood pressure was low;
iodine and sea air in the far advanced stage, when no amount of
absorption could possibly effect a cure.

Every one of these agencies used in its proper place would have
been of service, but, misplaced, the results have always been worse
than nil.

It should ever be borne in mind that there is no chance work
either in pathology or the therapeutical action of drugs of certain
composition or nature. Differences in susceptibility exist—that is,
dosology is not an exact science, but the action of every drug is
constant for every human being, and, so far as research has extended,
for every inferior mammal Thus, iodine is always an absorbent,
and, although insusceptibility to its influence may be very marked,
its action can be obtained by enlarged doses,

I might illustrate the historical treatment of phthisis by likening
the disease to a hostile army occupying a conquered country, and
the resources of medical science to the army of that country. What
would be said of any general of the defensive forces who, instead of
bringing all available means to bear on the foe where they would be
most effective with the object of rendering the artillery power of th
other useless, the cavalry powerless, and the infantry incapable o
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maintaining their position—in short, by military skill and prowess
overmastering his enemy—should try first his artillery, trher::, when
it had failed to achieve aught, his cavalry, and next his infantry,
and should use them, moreover, without regard for their fitness for
the task assigned them !

Ridiculous as a cavalry charge against the walls of a fort may
appear, it is not more absurd than the application of therapeutic
agencies in the history of even recent medical science.

While the therapeutic battle has raged fiercely on the field of
pulmonary phthisis, tabes mesenterica and tubercular meningitis
have been comparatively free from warfare. In plain language,
medical scientists appear to have agreed that aught approaching a
cure in either disease was not to be looked for.

It may be admitted that while the pathology of tuberculosis was
unknown, it was not in the power of medical men to effect the
absolute removal of either condition; but, certainly, the logical
application of known therapeutic agents would have relieved the
diseases named of their severity, and prolonged life.

I am justified in coming to this conclusion by the results yielded
by laboratory experiments on living animals, as well as by the
effects produced in the human subject by therapeutic means used
merely in accordance with the pathological knowledge of the past.

It having been seen that the pathological conditions in both
diseases are incompatible with the due fulfilment of one or more of
the body’s functions, the first indication is the removal of these
states for others approaching as nearly as may be to the normal.

There are certain first or general therapeutical principles appli-
cable to the two diseases, and deducible directly from a knowledge
of their pathology. The practicability of any measures based
thereon is determinable only by the therapeutic means at command,

and dependent, therefore, on experimental tests concerning the
latter's value.

These principles are:—

1. Removal of constitutional condition by general measures.

2. Removal of local affections by general measures.

8. Removal of local affections by local measures.

It is evident that absorption.sceured in tuberculosis, and nutri-
tion in serofula, would, theoretically, result in the removal of the
‘ensuing processes. But not only does direct action on the factor
processes aid the result aimed at, but action at the primary source
alone frequently fails, owing to fatal results being brought about
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by the discases before the measures adopted have had time to
accomplish their intended work.

All vital action, whether physiological or pathological, is essentially
nervous in character—that is, conducted through the nervous system.
Hence all such action can be affected by operating on the nervous
centres. A perfectly healthy nervous system must result in perfect
health wherever that system extends.

But here, again, laboratory experiments teach us that valuable
and important as such central action is, we cannot, owing to its
slowness of operation, afford to rely on it alone, and dispense with
more local remedies.

But medical science has seldom erred on this side. Indeed, one
of the gravest charges that can be brought agamst therapeutists is
that they have persistently refused to see the dependence local health
had on that of the nervous system. The treatment of all disease has
been, generally speaking, in my opinion, far too local in character.

It will have been seen that scrofula and tuberculosis are two
conditions involving a series of identical processes, the individual
factors, however, not coinciding each for each—serofula commencing
with malnutrition, and tubereulosis with impaired absorption.

Bearing in mind the further facts with which we have become
acquainted, the physiclogical processes we have to seck to bring
about are, therefore—

In tuberculosis— Absorption in intestines and tissues, prevention
of congestion, nutrition, prevention and cure of septicism.

In scrofula—Nutrition, digestion, renal action, absorption.

Every one of these physiological processes is obtainable by the
action, in each case, of a particular class of agents.

We know the nature of the disease. We know the bodily and
other processes which will remove it. And lastly, we know the
agents which will bring about each of these processes.

Our task is, therefore. merely to apply these agents rightly, and
to do this we must understand in general :—

1. How these processes best affect the diseased system—singly
or in combination. \

9. The physiological channel by which cach process is best
affected—singly and in combination.

3. The known agents affecting each physiological channel.

4. The comparative efficacy of their single and combined action.

And we must understand in each particular case—

5 The pathological conditions obtaining.
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- Individual remedies may be found of far greater power than
many of those I have employed, and which, on account of varation
from the latter in their character, may necessitate other methods of
application; but if my pathology be true, the therapeiut_ieai prin-
ciples T have laid down are of necessity true also, and it is only in
accordance with those principles that agencies of whatever nature
can be efficaciously employed. 1

The space at my disposal is so limited that I purpose omitting
the minute details recorded in my MS. notes, and giving only a
summary of the results obtained and their consequent indications.
I am the more free to do this, as the accuracy of the statements can
be tested by any medical scientist.

The experiments in connection with the therapeutics of tuber-
culosis and serofula were undertaken with the object of finding the
effect on the diseases in their various stages of each of various
classes of agents, and of the latter in various combinations. Theo-
retical considerations were entirely put on one side, and no conclu-
sions formed until the termination of the various tests. The results
obtained were, however, entirely in harmony with the indications
to be derived from a logical consideration of known facts, patholo-
gical, physiological, and therapeutical.

It was never within my view to test the action of untried drugs.
Rather was it my object to master the correct application of those
known to us. It is but of scanty service to humanity to add to our
list of resources when we have means at command whose power
has been proven, but is misapplied through lack of method.

Again, while it has been sought to compare with each other in each
of various classes of drugs the more important of their respective
members, it was never for one moment designed to form anything
like a complete list of remedies. The great end in view has been
the proof by experiment as to the classes of agents that will bring
about the desired physiological processes, and the modes of applica-
tion by which this can be best effected.

It may be argued that analogy cannot be made to point from a
known process or fact in a brute’s body to a concluded like condi
tion in the human subject. As all physiological and pathological
knowledge is in favour of a true analogy holding, I might leave the
oft-repeated falsehood to its fate; but I desire to point out that
these researches deal, save incidentally, only with the brute creation,
and I therefore urge hospital pathologists and physicians to test by
all practical means at their disposal the extent to which the obser-
vations 1 have recorded hold good in the human subject.
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The following table exhibits in, I trust, a lucid manner the
scientific treatment of tuberculosis:—

Form of Disease

Physiological P'ro-
cess indicated

Channels by which Process
may be brought about

Class of Agents by which effected

Tumnums:a{
in all its forms

PULMONARY
TUBEROULOSIS |

only

Absorption in
tissues and
intestines

Nutrition -

Repression of
gepticism

Prevention of
congestion

Relief of con-
congestion

Arrest of he-
morrhage

Lessened ex-
pectoration
when excesgive

Freei
from !

muens
nchi

Freeing mucus
from bronchi
when latter
are clogged
and there is
danger of col-
lapse

Internal stimulation of
lymphatics

Local stimulation of
lymphatics

Internal stimulation of
nervous centres
Local stimulation
tissues

Nutrition of mnervous
centres, organs, and
parts

of

The processes bringing
about absorption re-
gnlt in this

Absorption and nutri-
tion

Free antisepticsin hlood

Antiseptic inhalation -

Free surface circulation
Nutrition

Relaxation of surface
_veme:]s

Cardiac action - -

Contraction of vessel
walls

Contraction of wvessel
mouths and coagula-
tion of hlood

Lessened cardiac action

Mutrition - - -
Contraction of vessels -

Increase in contractile
power of bronehi

Enlargement of calibre
of bronchi by relax-
ation to permit pas-
sage of air behind clot,
followed by

Tncrease in contractile

power

Internal absorbents

External local absorbents

Electric, thermal, frictional,
and medicinal stimuli, exter,

Internal stimulants and tonics

Electrie, thermal, frictional,
and medicinal stimuli, exter.
Foods, medicinal and dietetic

Do.

As above

Medicinal antiseptics internally
Atomised and vaporised anti-
septics

As for nutrition—external
gtimuli

Rubefacient applications—

med., thermal, and frictional
Stimuli, general and cardiac
Stimuli and tonics

Astringents internally and by
inhalation

Depressants

Which see

Astringents by inhalation

As for nutrition—stimulating
medicinal expectorants, elec-
tric and frictional stimuli

Laxative expectorants

As above
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for, although in careful hands it may be made to do its duty with-
out any evil after-effects, an error concerning constitutional suscep-
tibility, or _ignﬂrance concerning a preceding mercurialisation, may
be productive of much injury. I do not speak parenthetically ; for,
although my experiments have been conducted on brutes alone, it
has been easy to ignore known peculiarities and previous treatment,
and _thus to bring the case to the level of those found in daily
practice,

There is yet another channel by which mercury may be given—
t!m lungs. Inhalation is, however, so rapidly productive of saliva-
tion and other dangerous conditions as to be altogether impracticable.

The second great absorbent—iodine—may, like mercury, be
given by the mouth, inunction, fumigation, and inhalation. = Inter-
nally, free iodine, its tincture, iodide of ammonium, and iodide of
potassium, follow this order with regard to their readiness of
action.

By inunction the same order is preserved—the crude iodine
should be made into an ointment with lard without any other
addition.

By fumigation—crude iodine, vapor iodi, iodide of ammonium,
and iodide of potassium,

By inhalation—vapor iedi, and the iodides of potassium and
ammonium ; crude iodine is irritating when any pulmonary lesion
exists.

In the case of any one of the above drugs its beneficial effects
are increased by its employment through more than one channel.
But this increase is yet greater when for each channel is used the
particular preparation most suited for it.

Todine is a far more valuable absorbent than mercury, but consti-
tutional peculiarities with regard to its action are of very frequent
occurrence both in the laboratory and at the bedside. These pecu-
liarities generally take the form of increased susceptibility to its in-
fluence ; deficient susceptibility is very rare.

When the tubercular diathesis obtains, but without marked local
symptoms, the inunction should be performed over the abdomen.
This, with the internal administration of the drug, should suffice so
far as itself is concerned. Inhalation, when no pulmonary symptoms
oceur, is not advisable, as the lungs are very readily irritated by the
jodine, and local effects in such cases certainly precede constitutional.

It must be remembered that the action of iedine is always absor-
bent. When not concerned in the removal of effete or deposited
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material, its energies ave expended in the absorption of the normal
tissues.

1t has been shown in a preceding article that it may be made to
play an important part in the production of lymphatic exhaustion.
This, however, is not so much the danger of its employment as an
inhalant in general tuberculosis. That which results when no local
tuberculous material is there for removal is the wasting of the lung
tissue—pulmonary atrophy. The walls of the local vessels become
weakened, and the local lymphatics enfeebled in their absorbent

wer.

When local tubereulosis obtains, the inunction should be effected
over the region concerned. Fumigation may be practised under

y form of the disorder, but inhalation 1s permissible in pulmonary

hthisis alone.

Class 2. Astringents.—These are of service only in hzemorrhage
and excessive expectoration. Internally there is but little choice
between gallic acid, catechu, and krameria. These three are, in
my laboratory experience, the best that can be employed. By
inunction, gallic acid is to be preferred. Astringents cannot with
suecess be applied by fumigation. By inhalation, however, they may
be beneficially administered when pulmonary symptoms demand
their employment, and then the spray will be found preferable to
any other atmospheric means. No astringent with which I am
acquainted has as powerful an action asiron.  Either the perchloride
or the sulphate may be used. The objection to its employment is
its irritant character. Animals during its inhalation breathe very
frequently with great difficulty and cough violently. This is more
especially the case with the perchloride. It is necessary, therefore,
to remove the spray the moment it is found the iron acts as an
irritant.  All powerful astringents when administered by the spray
act best in tepid water.

Another powerful therapeutic agent is atomised ice water. The
temperature of this may be graduated by having three or four
vessels in use, and the addition to their contents of varying quanti-
ties of tepid or cold water. Atomised water just above the freezing
point has in my hands arrested very severe pulmonary hemorrhage
without fail. The external application of cold to a vital part with
the object of checking deeply-seated local bleeding is permissible
only when other means have failed. Itis one of the most dangerous
agents we have at command, for the first effect, by checking the
superficial circulation, is to engorge the more deeply-seated vessels,
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and hence it frequently, in the laboratory, produces a fatal effect
before any action on the bleeding vessels can result,

~ Class 3. Medicinal Foods.—These are amongst the most valuable
. our store of resources. Although ordinary dietary contains
everything that is required for the maintenance of heaith in debili-
tated states of the system, when absorption, digestion, and nutrition
are, to a greater or lesser extent, impaired, common food is not in
that form which will most readily become incorporated into the
system, and it does not, like the articles of which I am about to
speak, present another desideratum—the greatest potential nourish-
ment in the smallest possible bulk.  All these foods may be taken
either by the mouth or rectum. The rectum, as the sole channel,
is useful only when the stomach, on account of itsirritability, rejects
food entering it.

As an adjunctive channel, the rectum is of great service. A
third channel is the skin, and this may be made to serve either by
placing the subject in the bath or by inunction.

Medicinal foods are useful under every form and in every stage
of tuberculosis, but more especially in the far advanced stage of
pulmonary phthisis. Indeed when a pulmonary lesion has taken
place they are second to none among essential therapeutic agents.

A food whose virtues are insufficiently appreciated is glycerine.
It exists normally in the nervous system in combination with other
compounds. It is the basie ingredient of fat. It is capable by
modification within the body of forming and assisting to form other
essential * proximate principles.” That glycerine serves as a food
in all these ways when taken in sufficient quantity is known to all
physiologists.

The advantages of its administration is the labour thus saved to
the system by the presentation to the tissues of an already elabo-
rated material. Although an aleohol, it has no hardening effect on
the nervous tisssues; neither does it in any way injure the liver, or
lessen the oxidation of the blood.

The antiseptic properties of glycerine will be considered later
on.
Fats and Oils.—The physiological uses of these in the animal
economy are familiar to all medical scientists. In atonic states of
the digestive system, however, fat as a dietetic article is in great
part wasted. But scientific pharmacy has rendered this fact nuga-
tory, for in emulsified and pancreatised fat we have a material
requiring no digestion whatever. The highest praise is due to
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scientific pharmacists for the preparations with which their skill has
urnished the profession.

Cod-liver oil has been for many years called the sheet anchor of
he physician in dealing with pulmonary phthisis. The metaphor
may be completed by remarking that the anchor, though strong,
has ever had such clumsily constructed flukes and fell on such
a rocky ground that it had no hold, but let the poor ship Constitu-
tion be dashed hither and thither until it became a wreck.

It may be granted that unmedicated oil has this advantage over
unmedicated fat—it does not need emulsifying. But saponification
is an essential preliminary to its absorption. Hence, in atonic
digestive states it effects but a minimum of good. :

In pancreatised cod-liver oil we have, so far as can be, a perfect
medicinal food, possessing all the nutritive potentialities of the oil,
and requiring no digestion before its absorption.

All other dietetic articles can be given in a wholly or partly
digested state, as the case may demand. Perfeet predigestion of
ordinary foods is not advisable save when the digestive system is
much enfeebled, or when the food is particularly trying to the
digestive organs, as is the case with oils, fats, and milk. I have
found that a healthy animal maintained on predigested foods alone
had its digestive powers impaired, and the evidence post-mortem
would point as the reason the action the secreted, but physiologi-
cally inactive, because superfluous, fluids had upon the mucous
membranes,

The salts of potash, soda, and lime are amongst the most important
ingredients of the tissues, and their value as nutritive foods is
deserving of the highest appreciation. Under whatever form these
salts may be given, they undergo in the system decomposition, but
this does not lessen their value.

The nutritive powers of these salts are influenced by the clements
with which the base is combined. Of these phosphorus is deserving
of special consideration, v

It will be dealt with more fully further on. Here it may suffice
to say that the hypophosphites are more stimulating than the phos-
phf{tea. When preparations of free phosphorus are given with the
object of promoting nervous action, the phosphates are to be pre-
ferred to the hypophosphites as medicinal foods, for the reason that
the phosphorus in the latter is in a low state of oxidation, and any
excess of I:l:ua 'um}xidised material in the system is certain to be pro-
ductive of injury, not benefit,
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Iron, manganese, and ammonia are true foods, as they occur in
the body, but in such small proportions to the mass of chemical
constituents, especially in the first two cases, that any deficiency
can be supplicd in a few small medicinal doses. Anmmia, Jony
supposed to be due to a deficiency of iron in the system, a patholo-
gical error, found its orthodox treatment in ferruginous medicines,
Iron was poured into the body in the fervent hope that with energy
and perseverance enough might be got together to supply the
chemical deficiency.

Mineralised monuments of illowical superstition! An ocean to fill
a thimble !

These drugs being assimilable only in very small quantities as
foods, it is inadvisable to give them chemically compounded with
other elements it may be desired to offer to the tissues, Thus the
phosphate of iron passes in great part through the bedy, unaltered
and unabsorbed.

Oxygen, however, a veritable food, can be given in the black oxide
of manganese. The value of oxygen is partly as a food, partly
as an antiseptic.. When the lungs are healthy, a fully sufficient
quantity of the gas is inhaled in any pure atmosphere for the body’s
well-being. When pulmonary lesions obtain, and the blood is
imperfectly oxidised, oxygen inhalations will be found of service.

Internally, the manganese before mentioned and the perman-
ganate of potash will readily ‘'yield the element. But the best

compound with which I am familiar is the peroxide of hydrogen;
it parts with its oxygen more readily than any other preparation.

The whole of it is volatile, if rightly used; it contains the gas in a
larger proportion than any other compound—16 of oxygen to 18 of
water. That with which it is combined 15 water, and therefore
inert. In using it we are practically dealing with the element alone
in a liguid form; it can be given—in practice—to patients who
would shudder at the idea of an inhaling apparatus.

Oxygen as a food is, in tuberculosis, of value only in the pul-
monary form, and then only when there is extensive lung lesion, or
other pathological conditions preventing the normal reception of the
element into the blood.

Phosphorus—This element is a normal constituent of the tissues,
but not in the uncombined or free state. It exists in the body
under the forms of free phosphoric acid and phosphates. Free
phosphorus does not occur in any article of diet, and while, when
talen medicinally, it becomes a food hy combination internally with
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ther materials, it exerts special stimulant and tonic powers during
he period of such elaboration. It is only in very minute quantities
hat phosphorus can be physiologically incorporated into t].‘.lE anilinal
ystem. Doses of gk and z}; grain given to cats and guinea-pigs,
espectively, thrice daily for three weeks, I have found produce fatty
egeneration of the liver and heart, and phosphorus was discharged,
n various degrees of oxidation per anum. Now phosphoric acid
H,PO,) contains 31 parts of phosphorus in 98 of the acid, and,
herefore 80 gr. measures of the acid contain, approximately,

gr. + 2} of a gr. of phosphorus, and this quantity—that is, 30 gr.
easures of the acid—I have given daily to cats, for periods of from
ne to five weeks, without producing any hurt whatever. In the
orm of phosphate and hypophosphite, as seen, this drug can be

en in large quantities with only beneficial results.

If we consider for one moment the amount by weight of the
ervous tissue in an adult's body, and compare it with the minute
oses of free phosphorus that can be given without poisonous
ymptoms occurring, we shall readily see, even dismissing from our
inds the evidence I have brought forward, the utter absurdity of

e hypothesis that the therapeutical effects] resulting from the
nedicine are due to its serving as food for a tissue in which its
eight of phosphorus is contained many thousands of times over.

food, indeed, 1ts action could be no greater on the nervous tissues
han a few grains weight of meat daily on the whole body of a
tarving navvy.

As a therapeutic agent, taken daily for weeks or months, phos-
horus requires to be administered with care. When the bowels

are constipated, or rendered so by medicinal means, there is danger
of  poisoning, for the unabsorbed residue of the drug—and there is
arly always some amount—accumulates in the intestine, under-
going imperfect oxidation, and then entering the system not infre-
quently produces injurious and even fatal results. That which I
have allowed to result in my experimental work, for the purpose of
testing the influence of the drug, shows a possible danger, and may
be a fatal fact in the history, unrecorded, of everyday practice—un-
suspected, and, therefore, thrice deadly. In all cases of phos phorus
poisoning, I have found the first seat of pathological change to be
the liver. Phosphorus is a stimulant and tonic, and its proper appli-
cation will be spoken of when dealing with this class of medicine.

The Mineral Acids.—Hydrochloiie, sulphurie, and phosphoric acid

have a two-fold action as food. First, that which they exert in the
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system when they have undergone absorption without change ; and
secondly, that which they effect in the intestines by their action o

excreted and effete salts. These acids are not excreted in the fre

state but in combination, and chiefly by the urine,

Both in the blood and intestines they are conservators of energy
by the chemical changes they effect in effete salts. Under their
influence the body becomes better nourished, and the fmces poorer
in their mineral constituents,

The proportionate quantity of the acid in each case ahsorbed
unchanged, depends entirely on the presence or absence, and in the
former case the nature, of material in the stomach and that portion
of the intestines into which the acid may

The presence of any combinable base or salt will cause a chemical
reaction to oceur, so that given before or after meals these acids, as
such, do not undergo absorption.

Phosphorie acid in the free state occurs in the nervous centres,
and the drug is therefore of value ns a food. Also, by the con-
servative phosphates it assists to form, it is of service in furthering
bone development in young children. '

To sum up. While all the acids named are conservators of energy
by renewing the activities of effete material, phosphoric acid is, in
addition, a direct food for the nervous tissues. The pharmacopceial
dose of this drug is altogether too small. 1 have frequently taken,
when fatigued, three drachms in water, and have preseribed for
brain-workers from one to two drachms, and never once with
‘any injurious, but with, on the contrary, markedly beneficial,
results,

But it must be understood that in none of these cases did any
natural irritability of the bowels obtain, With arelaxed orirritable
intestine, even a dose of thirty minims will produce diarrheea. The
common sense of a practitioner will dictate that he should satisfy
himself as to the state of the bowels before preseribing the
medicine, and to be certain of \no injury arising through an error
on this score he should give the drug in gradually increasing doses,
commencing at, say, half a drachm.

With regard to brutes, the smallest dose T have (in experimenting.
on cats) found produce diarrhcea was twenty-six minims in three
ounces of water. Some of the animals would take one drachm and
a half without any subsequent morbid symptoms. When those who
were affected by the minimal dose mentioned were subsequently
made to swallow quantities varying from one to two drachms, the
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and gentian have respectively a hepatic, nervine, and gastric action,
By the activity these local stimulants call forth they may lead
secondarily to better nutrition of the whole body, including the
organ primarily concerned.

Conservative tonics arve of two kinds—those which act by pre-
venting tissue waste, and those which render effete material capable
of beneficial re-introduction into the system. Hence the second
class of conservative tonies become medicinal foods.

Aleohol, tea, coffee, tobacco, and quinine lessen tissue waste by
oxidation. The first three are in addition stimulants, increasing
tissue change ; while aleohol itself is in very small quantity a brain
food. So that in estimating the value in the animal economy of
these drugs, we must carefully consider the relative importance
of —(1) the tissue saved, (2) the tissue destroyed, and, in the case
of aleohol, the demand for this compound in the nervous system.
These points have to be determined in each case by the peculiar
physiological conditions concerned, and which depend on the age,
occupation, and health of the individual.

Again, bromine acts as a conservative tonic of the first class by
diminishing brain wear. As examples of the second class of con-
servative tonics may be mentioned the mineral acids.

Regulating tonics are drugs which do not act primarily by
improving cellular structure, but which by their influence—stimu-
lant or depressant—on the functions of localised whole organs,
bring these to the normal, and hence improve secondarily the
body’s tone, and ultimately, through regulated action, the nutrition
of the organ itself.

(onservation of energy by inhibition of oxidation, although
temporarily conducive to a general sense of well-being, is ultimately
injurious by preventing the excretion of effete material. Hence,
as tonics, quinine, and other drugs of the same class arve of true
service only when the system is so enfeebled that, cellular recu-
peration being performed with difficulty, it becomes an object to
keep the tissues as much in statu quo as possible.  All the experi-
ments I have performed show that quinine used under other con-
ditions is absolutely hurtful. :

Now in laboratory practice with dogs, cats, guinea-pigs, E.I:'ld
vabbits, there is not a single stage of tuberculosis, under any of its
forms, wherein quinine exerts any beneficial ir_1ﬂuence. F]'n the
contrary, its action is injurious throughout the disease, and in some
stages hastens the progress of the malady to a fatal end. It isin
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in the balance. In the human subject, however, the value of
aleohol is partly in its subjective effect ; and therefore when the.
sense of health is increased by its use it may well be employed,
even although we know that chemical or structural benefits are
not to be looked for.

Free Phosphorus—As a stimulant I have found this drug of
service when commencing treatment, and in dealing with
phthisis purposely neglected until the advanced stages were
reached. Throughout the latter it can be given with advantage;
but its constant use from the commencement is not attended with
desirable results. In the first place, it does not supply the material
for the energy it discharges. Then, even in small doses, long taken
it causes fatty infiltration of the liver. And lastly, it is to a
limited extent a cumulative medicine apt to give rise to symptoms
of acute poisoning.

Phosphorus in itself is not poisonous; its fatal powers, like its
therapeutic, are due to the compounds it so rapidly forms,

Phosphoric Aeid and the other mineral acids may be used in
combination as conservative tonics throughout the disease.

Nuz vomica and other local stimulants are valuable at the com-
mencement of treatment. I have, however, never found benefit
to result from their continued employment.

Class 5. Antiseptics and Septicides.—The processes involved in
protecting a tissue against the action of living forms, and in the
destruction of these forms, are essentially distinet in their character.
This has only very lately been recognised; and whereas formerly
all drugs inimical to the development in the body of septies were
without diserimination styled anfiseptics, pathologists now very
generally distinguish them into two classes: those protecting the
tissues—to which the old name is applied; and those destroying the
forms of life—disinfectants.

I accept the two terms as scientific, but each is capable, I submiit,
of accurate subdivision as follows :—

. . Common.
i . ives— Antiseptics :
Tissue protectives ptics, S henific
G % Common.
Septicides or disinfectants, - Speciﬁc.

The blood is naturally antiseptie.

From an extensive series of experiments, the results of which I
purpose giving to the world under the title of *Specific :'111&
Common Septicism,” I have found that living forms never multiply
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