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INq the next place, I must point out that the order in
which primary tuberculisation usually takes place in
the principal organs, is consistent with my hypothesis
and is explained by it.
The order is as follows. In adults and children,

the lungs are by far the most frequent seat of
tubercle. In adults, the small intestines an(d iesen-
teric glands are the most frequent seat of tubercle
except the lungs. In children, the bronchial glands
an affected with tubercle more frequently than any
other part except the lungs, and they may be tuber-
culous without the lungs being so. After the bron-
chial glands, the small intestines and mesenteric
glands are the most frequent seat, as in adults.
The lungs are the organs, in adult life, in which,

par ezcellence, the required combination of conditions
for precedence in tuberculisation exists. The smiiall
intestine and mesenteric system are the parts most
nearly resembling the lungs in this respect.

It is hardly necessary to point out that there is no
other part of the body traversed by fluids essentially
the same as thoso which traverse the lacteals, mesen-
teric glands, thoracic duct, and puilmonary artery;
and that there are no other parts of the body at
which the relations between fats acted upon by the
pancreas, albuminoid tissue, and oxygen, are so simi-
lar as in the small intestine and mesenteric system,
and in the lungs.
In the lungs, the oxygen is in the air and in the

nutrient capillaries; in the intestine and mesenteric
system, it is in the blood of the capillaries.
The explanation of the phenomenon, that the lungs

occasionally give place to the bronchial glands and
to the small intestine and mesenteric system in the
precedence of tuberculisation, and that this occurs
especially in children, is not easy. But the difficulty
is partly due to a want of precise knowledge of the
fActs of the case. For example:

1. It is not certain, in the case of glands, that the
tuberele is formed in them, not carried to them.

2. It is not certain how the interchange of oxygen
from the air in the air-cells, with the carbonic acid in
the blood of the pulmonary artery, takes place.

3. It is not certain to what extent the lung-tissue
is nourished by the blood in the pulmonary ea
pillaxies.

4. It is not certain how the changes which take
place in the fat that has been acted upon by the pan-
creas are effected during its course toem the intes-
tine to the pulmonary capillaries.

5. It is not certain what is the limit and essential
condition of absorption of fat by the portal system.
So far, however, as these and other difficulties per.

mit, my bypothesis offers a fair explanation of the
phenomena of precedence in tuberculisation. The
temporary protection to the lungs is afforded by
fluid fats absorbed by the portal system, and thus
carried to the lungs independent of the pancreas and
mesenterie system. That the blood of the portal
vessels is susceptible of such a function cannot, I

think, be douibted, when we reflect that, in a normal
state, the portal blood is twice as rich in fat as othei

vrenOus blood; that, most probably, it is fluid
oleinous fat, which is especially susceptible of absorp-
ion by blood-vessels; that the diet of children is
peculiarly rich in such fats; and that in milk and
cream the fats are minutely divided, and so arranged
that in gatric digestion they must be mixed inti.
mately with other foods, and thus be placed in the
most favourable position for absorption; and when we
also remember the readiness with whicl correlated
orgrans assume compensatory functions.
It is, then, probable that, under certain circum-

stances, and especially in children, the oleine carried
to the pulmonary circullation by the portal system
may protect the lungs for a sufficient time to give
other organs not so protected the precedence in the
order of tuberculisation.

It is easier to see why, by these means, the pre.
cedence should fall upon the small intestine and
mesenteri¢ system, than why it should fall upon the
bronchial glands. But it is possible that the protec-
tion given to the lungs may, in sone cases, be suffi-
cient to prevent disintegration of the albuminoid
tissue during the direct combustive process, and thus
to prevent a primary(deposit at the point of origin;
but not sufficient to prevent tuberculisation during
the interstitial nutrition of the lungs; and thus the
bronchial glands may suffer either because of the
activity of their life in childhood, or because the dis-
iutegr-ated albuminoid matter is carried to them by
the lymphatics as it is disengaged in the neighbour-
ing tissues, constituting a primnary deposit dstantfrom.
the point of origin.

Supposing this explanation to stand, it involves
also an explanation of the curious and inconstant re-
lationship between fatty liver and phthisis; for which
I have not been able to find any other that is more
satisfactory.

Inthe years 1851-1853, I very closely and carefully
investigated the question of fatty liver in phthisis
examining and analysing a large number of cases and
pathological reports, at St. Bartholomew's Hospital
and elsewhere, in the hope of finding some explana-
tion in the clinical histories of the cases. On refer-
ring to my notes of that date, I find the following
summary. In cases of phthisis: 1. Fatty liver is
not more frequent in those cases in which the normal
structure of the lungs is extensively destroyed than
in those in which such destruction is slight. It is
not, therefore, due to diminished pulmonary function.
2. There is no constant relation between the condi-
tion of the appetite and the existence of fatty liver,
nor between the degree of emaciation and fatty liver.
3. There is no constant relation between the state of
the bowels or skin in fatty liver; they may both or
one act in excess or not in excess and fatty liver exist
or not exist. (Diarrhoea is, however, more frequent
in phthisiswith fatty liver than without it.) These
conditions may, one or all, be combined with great
destruction of lung-substance and great emaciation
and fatty liver exist or not exist. 4. The intimate
relation between the portal and hepatic capillaries
may allow the liver to become the seat of deposits
from the elements of portal blood. 5. Supposing the
portal system, in soine cases of phthisis, to take on a
compensatoryvIlftcion, and to absorb an inordinate
quantity of oil from the food, this mig,ht be deposited
in the liver even thougIh the rest of the body were
emaciated.
To this summary, I may now add, that Dr. Or-

merod's recent experiments on fatty degeneration
(Reriew of the IPresentt State of Cardiac Pathology. By
E. L. Ormerod. 186G) showed that the fat of de-
generation is oleine, not margarine; and this renders
more probable the explanation I have offered of the
occasional occurrence of fatty liver in phthisis from
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ORIGINAL COM

the undue absorption of fluid fats by the portal
sytem.
It is so obvious that all the phenomena in the fol.

lowing group are at once explained by my hypothesis
that I need not do more than place them in juxtapo-
sition.

a. The rapid and marked improvement which takes
place in many caes of phthisis when substances rich
n oleine are first supplied by the stomach.

b. The want of permanence in this effeet (except
UUerL peUi3Ur couuLip4Von Vi UirLuaBiLances WILwUiL
include the causes of restoration of pancreatic func-
tion.)

c. the beneficial effect of a renewed exhibition of
oleine after it has been for some time withdrawn, al-
though it had ceased to benefit while previously con-
tinued.

d. The repetition of these phenomena, with less
and less marked benefit, and coetaneously with a
steady decline of the patient.

e. In a large number of cases, ultimate intolerance
of the oleine, which previously had been much de-
sired.
The next group of phenomena explained by my

hypothesis is very curious. While engaged, during
the year 1863, in the investigation of fatty liver in
phthisis, to which I have referred, I was struck rith
the fact that the following group of phenomena may
be found at the same time in a case of tuberculosis,
and I attempted to discover a satisfactory way of ex-
plaining their apparent incongruities.

a. A considerableproportion of the lungs deprived
of decarbonising and onldising function.

b. A fair appetite and the ingestion of a normal
quantity of food.

c. A difficulty in maintaining equalised animal
heat throughout the body.

d. A steadily progressing loss of carbon from the
tissues.

e. Blood not surcharged with carbon.
f. No sickness, diarrhcea, or other flux.
g. Arrested menstruation in females.
The most satisfactory explanation appeared to be

an assumption that the fat-elements of the food did
not find their way into the blood of the right heart
in normal proportions and conditions. With the
hope of finding support for such an explanation in a
coincidence of disease of the pancreas and tuber-
culosis, I searched and analysed the pathological
reports at St. Bartholomew's and elsewhere, in which
the condition of all the organs was to be found noted.
But in every case of uncomplicated phthisis in
which the pancreas was mentioned, it was reported
"healthy".
In consequence of this disappointing result, I set

down as subjects for future work, the questions:
1. What evidence can be found that the pancreatic

secretion can be deprived of its normal properties
without leaving traces of structural disease in the
pancreas?

2. Are there not affections of the pancrem compe-
tent to deprave its secretion, but which have not
hitherto been recognised as disease ?
Both of these questions may now be answered in

the affirmative, almost with certainty.
In answer to the first, I must refer to the careful

and often repeated experiments of Professor Bernard.
They show that when the nerves of the pancreas are
acted upon, either by excitation of the cerebro-spinal
or by section of the sympathetic fibres, the secretion
grows abundant and uninterrupted, while a profuse
diarrhcea is constantly established. Extirpation of
the semilunar ganglion produces similar effects; and
under these special conditions the pancreas pours
forth a peculiar fluid which no longer exhibits the
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physiological properties of the secretion. When the
secretion is thus rendered continuous, the character.
istic active principles are no longor produced within
the gland, and the watery vehicle alone escapes fromn
the secreting apparatus. Bernard particularly insists
upon the important fact that "l the general perturba.
tions of the economy" exert a powerful influence
upon the functions of the pancreas, and the least de-
gree of inflammation in its neighbourhood perverts
the properties of the pancreatic juice. (Bernard's
lT.ni-wrruo an Pluva inInet Xfo,-Nt7n -4sM P--ii-ul-U;ie-ture on lrysLULogy, jruetca& l (II&ne auaL azette,
1860.)

I have been informed by a butcher who deals
largely in calves' sweetbreads, and is a shrewd and
observant man, that there is a great difference in the
quialities of sweetbreads, dependent upon the pre.
vious state of the nervous system of the animal. If
the calf have been brought to London comfortably in a
cart, the sweetbread is gonerally in good condition;
but, if it have been "worried about", he is often
obliged to throw the sweotbread away, as not good
enough for sale.
From the effect of nervous influences upon secre.

tion generally, especially upon that of the salivary
glands, the stomach, and the mammary gland (see
Carpenter, 6th Edition, pp. 738 to 744), we might
reasonably expect by analogy that the pancreas
would suffer in the manner shown by Bernard.

It is evident, then, that the pancreatic secretion
can be deprived of its normal properties by causes
acting through the nervous system, both cerebro-
spinal and sympathetic; and by affections of neigh.
bouring organs. Such causes may be of a tempo-
rary or of a more permanent nature, and, unless of
long duration, may not leave traces of structural
disease in the pancreas.

I particularly desired that, before publishing my
hypothesis, I might be able to bring forward abso.
lute proofs of the nature and extent of the perverted
or arrested function of the pancreas in tuberculosis,
in the form of results of direct experiments upon the
pancreatic juice ofpersons dying of phthisis. Through
the kindness of Drs. Quain and Symes Thompson
at Brompton Hospital, of Dr. Cayley at the Middle.
sex, and of Dr. Andrew at St. Bartholomew's, to.
gether with my own opportunities at the Royal In.
firmary, I was able to obtain a supply of specimens;
and, with the invaluiable chemical assistance of Mr..
Heathorn, I commenced a systematic examination of
the properties of the pancreatic secretion in phthisis.
Tl'hese exceedingly troublesome experiments were
carried on with great care from the beginning of No.
vember 1864 till the beginning of March 1855, and a
detailed report kept of the results; buit I regret to
say that they were obliged to be finally abandoned,
from a conviction that we were wasting our time.
The results were utterly valueless, for the following
reasons.

1. We had no standard of healthy pancreatic se-
cretion for comparison.

2. Our attempts to form such a standard were
frustrated by the impossibility of getting the human
pancreas under circumstances which did not va
considerably in the following essential conditions:

a. Number of hours between death and the last
meal.

b. Character of the last meal.
c. Cause and mode of death, and nature of co-

existent diseases.
d. Number of hours between death and the post

mortem examination.
e. Number of hours between death and commence.

ment of experiments on the secretion.
These obstacles to the establishment of a healthy

standard all equally existed in the case of diseased
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ORIGINAL OOMMUNICATIONS.

specimens. In addition, it was proved by experi-
ments upon the lower animals, that no reliance can
be placed upon the characters of the pancreatic se-
cretion when not examined till twelve hours after
death; whereas the average number of hours
between death and post mortem examination for
all of our cases was 27.5 hours, the minimum be-
ing 9, the maximum 54. I give these details
of failure, in the hope that some one working within
the walls of a hospital may find it practicable to get
over these difficulties, and to prosecute this impor-
tant inquiry under conditions which justify confi-
dence in the results. To any one undertaking such
experiments, I shall gladly give any assistance in my
power. I can at least point out some sources of fal-
lacy to be avoided, and some of the means of
success.
In answer to the second question-" Are there not

affections of the pancreas competent to deprave its
secretion, which have not hitherto been rocognised
as disease ?"-I am permitted by Dr. Fenwick to
state in general terms, that the results of a large
number of examinations made by him of the pan-
creas in man and the lower animals show a peculiar
liability of this organ to different forms of degenera-
tion. But, as it is probable that Dr. Fenwick will
himself make public his observations, I forbear from
giving them in more detail.
The fact, then, which in 1853 appeared to show

that defective pancreatic action could not be essenti-
ally connected with tuberculosis-viz., that, in all
the cases of uncomplicated phthisis that I could dis-
cover in which the pancreas had been examined, it
was reported healthy-need no longer be considered
of any value as an argument against my hypothesis;
whereas, on the other hand, the observations of Pro-
fessor Bernard must be considered as important evi-
dence of its truth.
But the most remarkable evidence of the truth of

my hypothesis is this, that it explains in the simplest
manner a mass of apparently incongruous facts in
the etiology of tuberculosis, which no explanation
hitherto attempted has been at all competent to
deal with in a group. I refer to such established
and recognised causes of phthisis as are agreed upon
by the general verdict of physicians and the public.
I will abstain from adding any that I might myself
be disposed to suggest, and select from reliable au-
thors those which are apparently least in accord
with each other.
The question is, How can a constant result-viz.,

the formation of nascent tubercle-be produced by
the following causes?

1. Disappointment; home-sickness; longings after
the objects of affection, either absent or lost; and
other depressing influences.

2. Whatever depresses vital power-exhausting
passions, poverty, and the vicissitudes of life.

3. Persistent defective expansion of the chest, and
defective exercise of the respiratory powers.

4. Persistence of young persons in a diet deficient
in milk.

5. Inattention to a due preservation of the cuta-
neous function.

6. Chronic alcoholism.
7. Neglect of exercise in the open air; deprivation

of sunlight; congregation of numbers in a close or
insufficiently ventilated place. "If disease of a
given form be so associated with certain conditions
that, in two-thirds of the instances which present
themselves to our notice, these conditions be pre-
sent, we cannot avoid referring the diseased result
to the antecedent error. In other words, deficient
ventilation and crowded apartments are eminently
productive of tubercular disease. The effects of

posture are chiefly observable in bootmakers, tailors,
hand-weavers, and others whose work necessitates
the stooping posture. The results are mechanical
hindrance to the free entrance of air to the chest,
restricted expansion of the bony wall, and an imper-
fect respiration. In the case of bootmakers, there is
the addition of pressure on the epigastrium, which
gives rise to the well known neurosis. But, on the
whole, all the errors of this class are to be referred
to insufficient expansion of the chest." (Polloek,
Elements of Prognosis in Consumption, p. 368.)

8. " Rebreathed air."
9. Cyanosis.

10. Diabetes.
11. Acute diseases, especially continued fever.
12. Childbirth.
13. Superlactation in mothers.
14. Weaning in children.
15. Hereditary taint.
These causes of phthisis may be assembled under

four heads.
1. Causes which act directly upon the pancreas,

either specially, or in common with other internal
organs; e. g., hereditary tendency to disease of the
pancreas; occupations causing pressure upon the
abdomen in the pancreatic region; acute diseases,
especially continued fevers; inflammatory affections
of neighbouring parts.

2. Causes which act indirectly upon the pancreas,
by diminishing the elimination of carbon from the
blood, and thereby reducing the normal call for the
introduction of fat from the food into the blood.
By these means, the pancreas is kept in a state of
inactivity and low nutrition, until in time its se-
creting powers are depraved or destroyed, and the
organ itself becomes degenerated, in accordance
with the laws governLing all other secreting organs.

It is evident that this heading will include a large
number of the causes of phthisis which I have enu-
merated; e. g., all those which diminish respiratory
blood-changes for protracted periods, whether it be
simply through deficient expansion of the chest, or
through the hypercarbonetted condition of the air
presented for respiration; and all causes ot deficient
excretion by the skin, especially if combined with
defective respiratory action. It will also include
cyanosis and chronic alcoholism.

Cyanosis is a condition which would, at first
thought, appear to be antagonistic to my hypo-
thesis; for, if tubercle is produced by the combus-
tion of the fat-elements of the albuminoid tissues, it
would seem that a disease in which the blood is per-
sistently surcharged with carbon would, par excel-
lence, be protective against tuberculosis. But the
contrary is the fact; and it is easily explained. It is
only protracted cyanosis that ends in tuberculosis.
In these cases, the long continuance of hypercar-
bonetted blood paralyses the function of the pan-
creas. But, as it is not carbon only that is requisite
to maintain nutrition and protect against tuber-
culosis, but fat properly prepared by the pancreas,
after a time the albuminoid tissues are invaded to
supply the fat-elements which the pancreas has lost
the power to prepare, and tuberculisation results.
In chronic alcoholism, the mode of operation is

somewhat similar to that in cyanosis. A form of hydro-
carbon is thrown into the circulation through the
portal system, which substitutes the normal supply
of fats by the lacteal system. The affinity of oxygen
for alcohol being greater than its affinity for fat, re-
spiration is supplied from this artificial source with
carbon for direct combustion;, an artificial nutri-
tion is kept up, in which the natural call for fat is
stopped, and the function of the pancreas is reduced
to supplying the minimum quantity necessary for_- . v -v --1
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iORIGINAL COMMUNICATIONS.

histogenetic purposes. To this inactivity of the
organ is added the usual tendency to degeneration
due to alcoholism. In course of time, the pancreas
loses that minimum amount of fuLnction which it had
been allowed to exert, and fails to supply even so much
fat as was necessary to protect the albuminoid tis-
sues, and tuberculosis results. Or, as frequently hap-
pens, the toper ceases to obtain his supply of alcohol,
either from inability to get it, or from inability tc
absorb it or to retain it on the stomach. His artifi-
cial supply of carbon, upon which he has been de-
pending, is thus cut off; a sudden call is made upon
the pancreas for that which it has now lost the power
to give; the tissues are disintegrated to supply the
required fat-elements; and tubercle is produced.

3. Under a third head may be included causes
which deprive the system of carbon to such an undue
extent that the pancreas cannot keep pace with the
demand made upon its function; the supply of fat
to the blood becomes insufficient to keep up the
waste; and the albuminoid tissues are invaded. This
may be the case when those who inherit a tendency
to disease of the pancreas, or who have acquired a

feeble secreting power in the organ, are exposed to
drains upon their fat-elements which in healthy per.

sons might be met by increased function. It is thus
that, in tuberculous families, childbirth and super-

lactation, especially when not protected by proper
diet and regimen, precipitate the patient into tuber-
culosis; and, as the mother is deprived of fat-elements
by lactation, so is the child deprived of them by per-
sistence in a diet deficient in milk. In the case of
the child thus deprived of fat, a double injury i3
done-first, by cutting off the supply of fat-elements
.necessary for the protection of the tissues; and se-

condly, by paralysing the function of the pancreas
by prolonged inactivity.
Under this heading also muist be placed diabetes.

Tuberculosis occurs in diabetes when the excessive
drain upon the carbon by the excretion of the carbo-
hydrates, as sugar, is not duly supplemented by a

corresponding supply of fat in the food, or when the
demand for pancreatic action has become so exces-
sive that the pancreas is no longer able to keep up

to it. Then the albuminoid tissues are attacked,
and tuberculisation occurs.

4. A fourth head will include all causes which act
powerfully in depressing the nervous system, either
suddenly or gradually, and by this means pervert or
-paralyse the secreting function of the pancreas. It
-is in this way that "the vicissitudes of life" bring
-on tuberculosis, especially in those who by here-
ditary transmission have a tendency to depraved
pancreatic function, or in whom the causes of ner-
vous depression are conjoined with some of the other
causes of disease of the pancreas which have been
enumerated. Under this fourth heading, therefore,
we must place all forms of shock to the cerebro-
spinal or ganglionic nervous systems, and all such
causes of mental and nervous depression as disap-
pointed love or ambition, excessive grief, unrequited
longings, hope deferred, and the like.
Having given a fair example of the way in which

my hypothesis coordinates and explains apparently
incongruous and irreconcilable phenomena connected
with tuberculosis. let me point out that it also af-
fords a satisfactory explanation of the variable course
of tuberculosis in different cases.

1. A sudden, almost complete, or total suspension
of normal pancreatic secretion, accounts for acute
tuberculosis.

2. A less complete suspension or perversion of the
function of the pancreas accounts for chronic tuber-
culosis.

3. Either of the above changes of pancreatic se-

142

ccretion, occurring intermittently, accounts for recur-
: rent tuberculosis.
8 I have next to speak of that portion of the hypo-
I thesis which assumes a change in the absorbing
h power of the small intestine, by which the passage
* of fats into the blood may be prevented after the
, function of the pancreas has been restored.
L, That the continual passage, through the delicate
o absorbent apparatus of the intestinal mucous mem-
- brane, of a depraved pancreatic secretion, and of
, food that has not undergone those changes which fit
a it to be brought into contact with the absorbing sur-
r face, must damage the apparatus, is a conclusion
e which analogy justifies us in assuming to be correct.
That such damage does occur in the alimentary
canal of the tuberculous, is amply proved by a patho-

e logical research; and the extreme difficulty of iden-
e tifying, after death, delicate changes in the condi-
t tion of mucous membranes, renders it certain that
e such changes may continually occur without being
s recognised in a post mortem examination.

Bernard found that, in dogs who had been de-
prived of their pancreas, the feces commonly became
streaked with blood, as from ulceration of the intes-
tines. (Memoire sur le Pancreas, 1850.)
Bidder and Schmidt observed, in their experi-

ments on the lower animals, that inflammation of
r the mucous membrane of the intestine at once pre-
vented the absorption of fatty chyle by the lacteals.
To say the least, it is in the highest degree pro-

bable that perverted pancreatic secretion, and food
f improperly prepared for absorption, passing over the
mucous membrane of the intestine from day to day,
do, sooner or later, so damage its absorbing function
as to add an additional obstruction to nutrition by
the lacteal system; and, as Bernard has shown that
the general perturbations of the economy, and the
slightest inflammation in the neighbourhood of the
pancreas, especially in the intestine, pervert the pro-
perties of the pancreatic juice, any damage done to
the mucous membrane of the neighbouring intestine
by imperfect pancreatic action must react upon its
cause, and throw a double difficulty in the way of
restoring either the pancreas or the mucous mem-
brane to a healthy condition.*

TREATMENT.
Assuming my hypothesis to be correct in its chief

parts, the following are the principles of treatment
which it indicates.

]. If the case be so far advanced that it is consi-
dered hopeless to aim at restoring the function of
the pancreas and the absorbing power of the intes-
tine, two principles must guide our treatment.

A. To supply the greatest amount of fat to the
blood that is possible by other means than through
the action of the pancreas.

a. By giving pancreatic emulsions of solid fat, or,
if these be rejected, pancreatic emulsions of oil, in
the hope that some absorbing power for such mat-
ters may yet remain in the digestive tract.

b. Chiefly, by giving olein, with a view to its ab-
sorption by the portal system of vessels; and by
rubbing it into the surface of the body and limbs,
with a view to its absorption by the skin.

c. By giving highly albuminous food in conditions
* From my owni observations, I am disposed to think that laryn-

geal phthisis will be found to occur more frequently in persons
who have slept, night after night, wilh patients suifering from the
last stage of consumption, than in other persons: and that mole-
cules of tubercle may, its this way, be occasionally transplanted by
the breath from the lungs of one person to the respiratory pas-
sages of another, then being carried by the lymphatics into the
circulation, producitlg tuberculsemia anid secondary deposits. j
am not prepared to say that this is the ctse: but to suggest it
as an important subject for further clinical and pathological ob-
servation.
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in which it may be most easily utilised, so as to
supply an excess of matelial as a source of carbon
by disintegration.

B. To save the albuminoid tissues from disinte-
gration to the greatest possible extent.

a. By supplying a surplus of carbohydrates, so as
to economise as much as possible the consumption
of hydrocarbons.

b. By diminishing the proportion of oxygen in the
air presented to the lungs.

c. By diminishing the demand for the generation
of animal heat, by supplying it artificially.

d. By reducing respiratory and cutaneous action
to the lowest point consistent with maintaining
what remains of appetite and digestive power.

It is obvious that the persistence in these means
must be considered utterly at variance with curative
intentions, and simply as the expedients best fitted
to prolong the process of gradual death.

2. If the symptoms be only what is commonly
called "premonitory"-that is, if they be those of
commencing tuberculosis, and no reason or sign be
discoverable which justifies the suspicion that tuber-
culisation has commenced; if a sufficiency of fat-
elements remain, without calling upon the albu-
minoid tissues-the principles of treatment are quite
opposite to those last detailed. They are now en-
tirely curative in their intention.

A. To restore the function of the pancreas as
quickly as possible, by placing the patient under
those conditions which call for pancreatic action.

a. An atmosphere rich in oxygen.
b. A climate at once cold and dry.
c. Exercise of the respiratory and cutaneous func-

tions.
d. Cheerfulness of the mind and quiet to the emo-

tions; exhilaration of the animal spirits.
e. A good mixed diet, easily digested, and free

from substances irritating to the mucous tract.
f. Pancreatic emulsions of solid fat and pancre-

atic juice in quantities sufficient to ensure protec-
tion to the albuminoid tissues while the process of
restoration is going on in the pancreas, but not in
such quantity as to entirely supplant the natural
pancreatic function and thus to counteract the mea-
sures adopted for calling it into action.
These two classes of cases represent the two ex-

tremes in the history of tuberculosis-the greatest
and the least hope of cure.

3. A third class of cases, intermediate between these
extreme points, represent the bulk of all those
brought under the care of the physician. They re-
quire a combination of the two principles of treat-
ment already stated. The nice adjustment of these
two plans of treatment-the hopeful and the hope-
less, the palliative and the curative-calls for all the
intelligence and judgment that a medical man can
possess.

If tuberculisation, even in the smallest degree, be
going on, the first and most urgent need is to supply
fats. Olein should be given for absorption by the
portal system, and thus to afford, so far as it is able,
matelials for combustion. But, above all, fats acted
upon by pancreatic juice are called for, and must be
supplied until the deficiency is removed, the just
balance restored, the process of tuberculisation
stopped. Until this point is arrived at-until the
balance is turned in favour of the albuminoid tis-
sues-everything which favours the reception of
oxygen into the blood, everything which increases
the wear and tear of the body, everything which
calls for the generation of animal heat, directly fa-
vours tuberculisation, and precipitates the patient
into the very catastrophe we wish to avert.
On the other hand, so soon as the balance has

been turmed in favour of the albuminoid tissues, and
tuberculisation has been artificially arrested, every-
thing which postpones the restoration of the func-
tion of the pancreas directly favours the conversion
of a temporary into a permanent disease. But mo-
deration is essential to success. Too great and too
sudden a demand upon a weak and defective pan-
creas may only paralyse the organism in its attempts
at restoration of function. It is, however, impos-
sible to magnify the importance of periods of ar-
rested tuberculisation, whether artificially or natur-
ally produced. They are the bright opportunities
for the permanent restoration of pancreatic func-
tion. Too often these opportunities are wasted.
The patient and his friends, pleased with the marked
improvement that has taken place under some plan
of treatment, either continue this treatment long
after its proper time and place have passed by, or
give up treatment altogether, content to wait till
signs of active disease return. In either case, an
opportunity for establishing a permanent recovery is
thrown away, and perhaps it may never return.

It must not be forgotten that, when tuberculisa-
tion and tuberculosis have been stopped, when the
function of the pancreas has been restored and the
intestinal mucous membrane brought back to a
normal condition, there may yet remain tuber-
culaemia. From time to time, fresh blood-poisoning
may occur from the absorption of deposited tubercle;
and, if there be any considerable quantity deposited,
this chronic blood-poisoning may become a tedious
and dangerous disease. The absorbed tubercle may
be again deposited and again absorbed, and thus
keep up a ceaseless repetition of morbid changes
somewhat analogous to those witnessed in pyemia.
Treatment directed to the blood-poisoning will,
therefore, be imperatively called for in most cases of
tuberculosis which have advanced to the stage of
tuberculisation.

I have long been aiming at testing my views re-
garding the action of the pancreas in tuberculosis by
a crucial experiment; but the difficulties in the way
of artificially supplying pancreatic juice to a number
of patients were so numerous that they were not
finally overcome till the summer of 1863. With the
valuable assistance of my friend Mr. Heathorn, who
had long been working with me at the subject, I
succeeded in obtaining a pancreatic emulsion of fat
sufficiently palatable and in sufficient quantity to
permit of my beginning my crucial experiments by
administering it to patients suffering from tuber-
culosis at the Royal Infirmary for Diseases of the
Chest. For some time our supply was too fluctu-
ating to allow of the experiments being carried out
in a manner that I thought justified me in making
the results public; but in the summer of 1864 I was
able to draw up the first of the three reports which
have since appeared in the Lancet. This was pub-
lished September 10th, 1864; the emulsion used in
the reported cases being made of beef-fat and the
pancreatic juice of the pig. The next report was
published June 10th, 1865; the emulsion used in
those cases being made of lard-oil, and the pancreatic
juice of the pig. The last report was published No-
vember 11th and 18th, 1865; some of the cases having
been treated with the lard-oil emulsion, and some
with the emulsion of suet and pancreatic juice of the
pig. The number of cases in the three reports is
eighty-nine; but, out of these, only twenty were in
the first stage, and in these the deposit of tubercle
was considerable, and the general symptoms very
marked; in fact, they were, as a rule, just passing
into the second stage, before applying for treatment
at the hospital. It is obvious, therefore, that, al-
though the results were remarkably satisfactory,
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there was not in one of the cases the opportunity of
trying the treatment in the most hopeful stage. In
addition to this, I must remark, that for a long time,
until I was satisfied of the good effects of the emul-
sion, I did not feel justified in giving it unless
for some reason the patient refused to take
cod-liver oil; so that this added another unfavour-
able feature to the cases selected for experiment.
And, again, it is important to bear in mind that the
emulsion, as we first prepared it, was necessarily in
a much less satisfactory condition than the emul-
sions used in later experiments. From time to time,
Mr. Heathorn introduced great improvements in the
mode of manufacture, and these have been still fur-
ther carried out by Mr. Schweitzer; so that the
emulsions, as now sold by Messrs. Savory and Moore,
are far more satisfactory in every respect than those
which we employed for the hospital cases included
in my reports.
Those accustomed to hospital practice will know

well that the chances of treating tuberculosis in its
simple and early stage, before the occurrence of tu-
berculisation, are very rare. Patients do not apply
at hospitals for relief until they have some marked
symptoms of disease, such as hmmoptysis or puru-
lent expectoration. When by chance they are seen
in an earlier stage, they discontinue treatment
directly the first feeling of debility is allayed. It is
in private practice that the opportunity arises for
detecting commencing tuberculosis; and it is especi-
ally within the province of the family doctor, fre-
quenting the houses of his patients for other mala-
dies, to keep a watch, especially in consumptive fami-
lies, for the earliest dawn of impending tuberculosis.
In conclusion, I wish particularly to impress that,

if the views here brought forward are correct, the
importance of pancreatic emulsions of solid fat over
cod-liver oil, in the treatment of tuberculosis, must
be as great as that of supplying a plant with good
soil instead of putting it into water. In the one
case, a provision is made for the maintenance of
normal life; in the other, death is only postponed by
a temporary expedient.

Harley Str( et, January 18C6.

NOTES ON SOME OF THE CAUSES WHICH
OCCASIONALLY TEND TO ENDANGER

FEETAL LIFE DURING LABOUR:
WITH REMARKS ON SOME OF THE MEDICO-LEGAL

BEARINGS.

By G. K. H. PATERSON, L.R.C.P.Ed., L.R.C.S.,
Balbeggie, Perthshire.

LRead before the Perthshire Medical Association.]
IN general domiciliary midwifery, it will not, I trust,
be disputed for a moment that occasionally is wit-
nessed the occurrence of, or, if not, the tendency to,
"hazardous states" in certain kinds of labour, calcu-
lated more or less to endanger fcetal life. Doubtless,
not a few labour-cases-oftener in some years than
in others-at the first visit by the summoned medical
practitioner, are found in their early stage, and, to
the best of his judgment, favourable; in which, how-
ever, it is far from being uncommon to find, when an
examination per vaginam is later made, that they have
become either difficult or complicated labours.

Accordingly, it will be allowed, from the occa-
sional uncertainty of the result in these cases, that it
is an important and valuable attainment in mid-
wifery practice to be able to make a right discrimina-
tion between the nature of the presentation in each
individual case from others known to happen, as well
as timely to determine as to the mode of manage-
ment most fitting, and when to proceed in aiding the
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parturient woman; whether it be by administering
needful nourishment or other means internally, or
by the mouth, or by having timely recourse to arti-
ficial interference with the same end in view, to
promote and procure as speedy delivery as possible,
with safety to the mother and to the child.

,Having thus premised, I now proceed to state my
views in detail, though briefly, as follows.
How far the tendency oftentimes, in difficult and

complicated labours, to endanger fcEtal life, may be
obviated, must undoubtedly depend much on the na-
ture of the presentations and severity or tedious-
ness of the cases, and on their management. Putting
off proper medical assistance too long, or not sending
for it in time, often endangers the lite of the fcetus.
The management of cases of lingering or difficult

labour (although often there is no occasion for over-
anxiety from fear of danger), when timely and pro-
perly attended to, often ends well for both lives.

Cases of difficult labour have hitherto come often
under my observation with cephalic presentation
chiefly, not a few of which, as might be expected,
were accompanied in primiparam with rigidity of
parts; and the labour in some of these went on with
considerable difficulty, owing to the os uteri and
other parts taking a much longer time than ordinary
to dilate and relax before the fretal head was suffi-
ciently advanced for delivery, notwithstanding the
previous use of internal means. Where, on the other
hand, there were present (rendering the labour, for
the time they lasted, more than usually slow and
difficult) signs in the maternal passages of coiling of
the fcetal cord round the neck, and where, in such
labour, ergot of rye had been early made use of, and
before the head was well advanced, I have seldom
seen the expected benefits accruing from the ergot
favourable to the fcetus.

In my own practice, coiling of the cord round the
neck or body of the foetus has been found only in the
child-births of multiparous women; and I have ob-
served such an occurrence to endanger fetal life in no
small number of those. Misplacement or unnatural
shortness alone of the cord, when the feetal head is
in the pelvis, and there is found plenty of room for
the head to pass through, may be suspected to exist,
if, during the time of the continuance of pretty
strong and regular pains, the head slowly advance
in a given time, and it be ascertained that the latter
retreats after each pain, while previously the os
uteri has become well dilated.

Nevertheless, and at the same time relying a good
deal on the above signs of the existence of coiling or
twisting of the feetal cord, I have used ergot and the
forceps less than formerly; preferring non-inter-
ference to pushing cases of this kind, when there was
no urgent symptom calling for active aid; and I
have never had to regret doing so. But, should the
cord be supposed to be around the neck of the fcetus,
and notwithstanding it may be the chief cause of re-
tarding the progress of the labour, when not con-
tinuing beyond a reasonable time, it is even safer to
omit than to have recourse to ergot; and there is less
danger tofcetal life, except the labour be near its termi-
nation; then it maybe found very serviceable at times.

Still there are cases, doubtless, in which it is
often necessary to give ergot, and with excellent re-
sults; as when the labour is hindered by inefficient
uterine action, the os uteri being well dilated at the
same time, the membranes broken or artificially rup-
tured, and the pelvic room being ample, with no dis-
cordance between the bony parts and the fmetal head,
the latter having advanced to the pelvic outlet or
hollow of the sacrum.
On the contrary, it is rare to find the child alive

when ergot is given too early, or some time before
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