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"THE CLINIQUE.

Vor. XX.] CHICAGO, JANUARY 15, 1869. [No. 1.

Original Lectures.

CLINICAL INDICAZIONS FOR THE USE OF
HYOSCYAMUS IN THE TREATMENT
OF INSANITY.

A LECTURE DELIVERED JANUARY 10, 1899, BY W. E. TAYLOR,
M. D., PROFESSOR OF THEORY AND PRACTICE OF MEDICINE
AND OF MATERIA MEDICA IN THE HAHNEMANN MEDICAL
COLLEGE, CHICAGO, AND SUPERINTENDENT OF THE ILLINOIS
WESTERN HOSPITAL FOR THE INSANE.*

In my experience during the past year hyoscyamus
niger, or henbane, has proved so useful in the treatment
of insanity that I feel that we may be materially benefited
by giving it a little attention this morning. While this
drug in many respects resembles belladonna in its action,
experience has taught me that in insanity it is far superior
in a large per cent of acute and violent cases.

Hyoscyamus will not cure a belladonna case any more
than stramonium will cure a veratrum -viride case; but it
is, I believe, applicable to more acute and sub-acute cases
of mania than any other remedy in the materia medica.

I have made some provings of the drug which do not
differ very greatly from those previously published, but
what I have learned from giving it in large doses only con-
firms and emphasizes the provings made and recorded by
many of our learned teachers. I have also applied the

*This is the first of a series of similar lectures that will appear in
Tax CLINIQUE.
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2 THE CLINIQUE.

drug in homceopathic doses, and the results obtained have
demonstrated to me the infallibility of our potencies when
prescribed strictly according to the faith that we have
adopted. In brief, I have invariably obtained those symp-
toms, which I regard as keynotes or essential charac-
teristics.

Hyoscyamus produces a dryness of the mouth, giddi-
ness, alternate drowsiness and wakefulness or persistent
insomnia, flushed face, dilated pupils, injected conjunc-
tiva and a slow pulse, according to the size and frequency
of the doses. Certain constitutional peculiarities and com-
plications may naturally be expected to vary this picture
in some respects. The cerebral excitement is intense;
the vision is clouded, sometimes causing total blindness ;
the patient becomes delirious and in some cases his symp-
toms resemble those of drunkenness. The mania or
delirium assumes many forms, but certain fixed peculiari-
ties always exist—namely, he is quarrelsome, will attempt
to argue, wants to fight and invariably uses profane and
indecent language. He may attempt to trip or kick you
one moment and laugh at you the next; his conversation
is disconnected and he wanders from one subject to
another or chatters away incoherently. He will not
remain in bed, and as a usual thing is determined to be
nude. If the drug is continued for a week or ten days he
will not sleep night or day, but will pound on the door,
tear the bedding and cry or rave when left alone. When
walking he reels like a drunkard and throws his arms
about in a recklcss manner.

Hyoscyamus has a tendency to paralysis, for the mouth,
throat and tongue soon become very dry, assume a glazed
appearance,and swallowmg is very difficult. Its action upon
the bowels and the bladder is also of a peculiar nature; the
urine accumulates in large quantities, and when discharged
flows very slowly; and the bowels either run off involunta-
rily or remain perfectly inactive. It causes profuse men-
struation, with great trembling and weakness; excites the
sexual desire and causes the patient to use very obscene
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language; it induces dry, spasmodic, nocturnal coughs, a
hot, dry, red skin, especially of the face, not unlike scarlet
fever, and, in a few cases, spasms, with convulsive twitch-
ing of the muscles of the legs and arms. After the patient
has taken the drug for some time the face will be hot and
red and the body cool. He is inclined to jerk his lower
limbs and is constantly fumbling under the bedding with
his hands.

Hyoscyamus causes many other symptoms, but as they
are not wholly characteristic of this drug we will not men-
tion them. In order to better impress upon your minds
the value of this remedy I will mention the prominent
clinical symptoms in patients who have come under my
care and which called for the employment of hyoscyamus.

Case 1. A farmer, aged forty-one, became violently de-
ranged April 25, 1898, He was taken to the Central
Hospital May 1; the cause assigned was worry and excite-
ment over an election. He was transferred to the Illinois
Western Hospital May 25. From the day he was taken he
was greatly disturbed mentally, refused medicine and
nourishment, and for several weeks it was necessary to feed
him by means of a tube. He was greatly emaciated, so
much so that he did not have sufficient strength to stand
alone. When I first saw him, May 25, the pupils were
greatly dilated, the eyes wide open and staring, the face
dark red and greatly emaciated. His tongue, mouth and
throat were dry, cracked and glazed. Swallowing was
very difficult and I believe impossible; the temperature
under normal and the pulse fifty-five. Sometimes his
bowels were loose, moving involuntarily, while at others
they were inactive for many days. He would frequently
retain his urine for forty-eight hours. He talked, muttered,
raved or screamed constantly, using the most abusive and
obscene language, except when he would become so hoarse
that he could not make a loud noise. Unless in restraint
he was constantly throwing his arms about, pounding or
fighting, and he seemed determined to be nude whenever
his hands were at liberty. He would kick every one who
came within reach when not restrained to a seat. He was
not known to close his eyes. I do not think that he had
two consecutive hours of sleep from the time I received
him until July 1.
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July 4 he weighed less than 100 pounds. 1 had given
hit anodynes, packs and baths of various kinds, without
telieving or ameliorating his condition. I prescribed bella-
donna, stramonium, veratrum, but he failed to get the least
benefit from them. The last of July I began giving hyos-
cyamus by using the hypodermic needle for a few days.
Improvement began at once. He began to take nourish-
ment (milk), which we gave to him every two or three
hours, night und duy. 1lis sleep became natural, his ap-
petite ravenous, und his mind gradually began to clear up,
a0 that on the st day of September he seemed perfectly
tational, and his physical condition greatly improved.

October 1, | paroled him, requesting his family to report
his condition every two weeks for ninety days, unless it
should beconie necessaty to bring him back again before
that time. When he left the institution he weighed 155
poutuds, and the reports which I have received from the
family and from himself indicate thas he is still gaining
in Hexh and that he is perfectly well, physically and
mentally.

I began with giving hyoscyamus in the second dilution;
later ou hie took it in the thied, sixth and twelfth, and when
he left I gave him a bottle of the thirtieth, with instruc-
tionx to take one dick each day, which he has done, and is
still taking or, at least, | think so, as he sent for some
more only a short tie ago.

This was the most aggravated case of acute mania that
1 have ever seen. Many of the symptoms pointed to bel-
ladonna.and the temptation to give anodynes was almost
nresisinla. T am satisfied that if [ had had more faith in
what finallv proved to be the indicated remedy and less in
gueting powders, 1 would have saved much sufering and
worked a ypeadinr cure.

After the trst tew doses of hyvoscvamus the entire
aspect of the patient changed.  The pupiis contracted to
thenr rorms. size. the expression on his face became nat-
ura’: the mucous secreiion was restored: the paralized
sphincterswere reareved. Twovery remarkabie sy mptoms
were the i provement in the action of the heart, his puise
IrCreRving o severiv-sin beats. ard the sodden relief of
the dark red o hesotted sxpression of his face.

1 have ohwerved that in hvascvamuas the puise s dar
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below normal, but at the same time there seems to be a
hard, full beating of the heart. I judge that this is due
to a capillary paralysis. I have also observed that the
body is liable to be cool while the head is hot. I will men-
tion in connection with this that I have received marked
benefit from prescribing hyoscyamus in delirium tremens,
and also in mania resulting from the so-called « whiskey
cures.” But in typhoid fever, however, I have found that
even where we have hyoscyamus symptoms we do not get
the same benefit from giving it that we do from baptisia.

Case 2. Mr. ——, age thirty-two, married; came under
my care September 26, 1898. He had been insane several
weeks. According to his history his father had been a
hard drinker, but neither the father nor the mother ex-
hibited any symptoms of insanity. He had used liquor
and tobacco to excess for many years; had epilepsy when
a child and sypbhilis four years ago. He had a violent tem-
per, and when aroused would fly into a terrible rage, threat-
ening to kill his family and those who interfered with him,
and for two weeks before entering the hospital was in
restraint.

Upon examination I found his conversation discon-
nected; he could not express himself fully upon any sub-
ject; complained of a tight feeling through the forehead;
his eyesight was changeable, he could see bright sparks
and luminous streaks; the pupils were dilated; the appetite
poor; he slept very little, and when he closed his eyes he
would twitch and start; the bowels were constipated; the
urine was voided at long intervals, and the flow was very
slow. He was very quarrelsome for a few days and was
constantly inclined to make trouble, and often spoke of
getting even with imaginary enemies.

I gave him hyoscyamus in one drop doses every three
hours for two days, and then in the third decimal dilu-
tion. Improvement began at once; his mind became clear;
his physical condition improved, and on November 10, I
discharged him cured.

Thinking that syphilis might be a predisposing cause,
I gave him aurum met., which he is now taking. He ap-
pears to be perfectly well, and is energetic and faithful in
his work about the institution where he is now employed.

Case 3. A woman, aged thirty-three years, had an aunt
on her mother’s side who was insane. She had not been
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well since twelve years of age, when she had a severe sick-
ness. She was admitted August 26. She was very vio-
lent; attempted to injure herself and others; would tear
her clothes off, and was determined to be nude. Would
bite, kick, strike, and use the most obscene language. She
did not sleep for two weeks, refused nourishment, and was
very filthy.

She would attempt to run away, and her mind was full
of delusions and hallucinations. Her menses had been
very irregular, sometimes skipping the period for two or
three months, and then the flow would come on every two
weeks and be very profuse. At this time her symptoms
were greatly aggravated. The pupils were very much
dilated; her tongue was dry, cracked and glazed, and her
mouth was very foul.

I gave her belladonna for one week, but she received
no benefit. I then gave hyoscyamus with very gratifying
results. Her mind cleared, her physical health improved,
the menstrual flow has appeared at the proper time, and,
had she not taken the grippe two weeks ago, she would
have been discharged.

I will not burden you with more cases at this time, but
let me again impress upon your minds the important
characteristics of this valuable drugin acute and sub-acute
mania: The delusion and hallucination that others are
attempting to injure him, either in business or bodily; a
disposition to quarrel and to fight; to be nude; to run away;
and invariably to use indecent and obscene language and
songs; incoherent, or disconnected conversation; persistent
insomnia; dilated pupils, with a dry tongue and mouth;
partially paralyzed throat; retention of the urine and inac-
tivity of the bowels due to a paralysis of the sphincters;
the face isred and hot, with drawn features and a wild look,
while the body is cool; and a slow pulse that is usually
below sixty. :




PATHOLOGY OF NUTRITION. 7

THE PATHOLOGY OF NUTRITION.

By A. C. HALPHIDE, M. D., PROFESSOR OF THEORY AND
PRACTICE AND PATHOLOGIST IN THE HAHNEMANN MED-
ICAL COLLEGE AND HOSPITAL; PRESIDENT OF THE SOCIETY
OF ANTHROPOLOGY, ETC., ETC., CHICAGO.

Nutrition is one of the two physiological factors of life,
and the other is reproduction. Upon this duo, evolution
must depend for its explanations, and has rechristened
them, first, the struggle for existence, and second, the
struggle for the existence of others, namely, egoism and
altruism. Whether it is the life of the single cell or the
life of the whole organism, nutrition is the central fact
around which all of the others must revolve.

Anatomy, physiology and pathology have been aptly
called the medical tripod, because upon them rests the
superstructure of clinical medicine. Pathology is morbid
anatomy and abnormal physiology, and so the pathology
of nutrition is concerned with the retrograde conditions of
cell structure and cell activity consequent upon the loss
of balance in the nutritive exchanges, resulting from the
arrest or the impairment of nutrition.

ARRESTED NUTRITION.

Arrested nutrition may affect the whole body or only
an organ or part, In the first case it is called general,and
results in somatic death; in the second it is called local,
and results in necrosis, or gangrene.

Somatic death. Arrest of nutrition may be due to
either of two causes—first, the stoppage of the food sup-
ply; or, second, the arrest of the vitality of the cells.

The end of the evolution of life is death. When this
comes at an advanced age without any well marked symp-
toms of disease, it is a physiological result, and is called
death from old age. This occurs from the cessation of the
functions of certain organs necessary to the continuance of
life. When it occurs early in life and is preceded by the
various symptoms of disease, it is considered abnormal.
However, it is impossible to draw any sharp line of dis-
tinction between physiological and pathological death.
The nutritive factor is the same in both. In old age, by a
failure in the powers of digestion and assimilation, and the
failing vitality of the constituent cells of the body, a con-
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dition of arrested nutrition follows, which always results
in death. In the pathological death the same conditions
are reached from other causes, and the same result follows.
For example, some morbid condition may prevent the
ingestion, digestion or assimilation of food, or some shock,
mechanical or chemical, may inhibit the cellular activity of
the body. ¢Life is the constant adjustmentof internal rela-
tions to external relations,” and so death is the condition
where the power of adjustment is lost and all of the func-
tions of all of the organs have forever ceased. The definition
of death that science has given us is this: A falling out of
correspondence with environment. It applies to both
localized and somatic death. An organ which has fallen
out of correspondence with the body and environment is
dead, and in like manner the body, all of whose organs
have fallen out of correspondence with their surroundings,
is dead.

Necrosis. Necrosis is a condition of local death, or
death of single cells or groups of cells, and always results
in the cessation of the functions in the affected tissue. As
in somatic death, it results from the arrest of nutrition,
that is, the blood supply, or the destruction of the nutritive
activity of the cellular elements. It is only occasionally
that the necrosis of a group of cells or an entire organ can
be at once recognized; generally the histological changes
are so slight, which the cells undergo as a result of their
death, that it is impossible to detect the moment of the
cessation of life. Necrosis of a tissue is, therefore, only
evident upon anatomical examination, after certain changes
have occurred in its elements, either at the time of or after
its death.

Conditions which result in thedeath of limited portions
of the body are classed in three groups, possibly four. The
first includes mechanical and chemical injuries. For
example, a foot or a hand might be crushed by violence,
or a strong acid might destroy a portion of the skin, or
germs might invade and destroy a portion of tissue. The
second includesinjurious influences of heat and cold. For
example, frost bites and burns destroy cell vitality, and
are followed by gangrenoussloughing. The third includes
the discontinuance of nutritive supplies and oxygen
through the blood, and is often called an®mic necrosis.
Illustrations are found in infarcts or in gangrene following
thrombosis and embolism. Some writers recognize a fourth,
which includes necrosis resulting from lesions of the cen-
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tral nervous system and peripheral nerves, by them termed
neuropathic necrosis. By some this form of necrosis is
thought to result from changes in the trophic nerves, by
others it is thought to result from changes in the circula-
tion of the blood, and the effects of pressure and mechanical
injury to paralyzed portions of the body. Sometimes the
death of the part follows quickly after the injury, and is
then said to be direct necrosis; at other times it occurs
more slowly, and is then termed indirect necrosis or
necrobiosis.

When the cause has ceased to operate and the necrosis
becomes circumscribed the dead tissue acts as an irritant
to the adjacent tissues and causes more or less inflamma-
tion of them. If the slough is aseptic the inflammation
will be slight and if it is internal it will become encap-
suled, decolorized, partly absorbed and finally organized
into a fibrous scar. If the dead massisdeeply seated and
suppuration occurs around it fistule will form leading to
the surface, and it may ultimately be cast off through these.
When the dead tissue is superficial it sets up an inflamma-
tion, a line of demarcation forms, and it is finally sloughed
off. This is a slow process in the more dense tissues,
bones arnd tendons, and a surgical operation is usually
called for,

IMPAIRED NUTRITION.
It has been shown that arrested nutrition always results
"in death, general or local, and it will be seen that impaired
nutrition causes hypoplasia, atrophy and degeneration,
which are stages toward death.

Hypoplasia. Defective development may affect the
whole body or only an organ or a part of an organ and may
occur during embryonic development or after birth, during
growth. When the entire organism suffers maldevelop-
ment and the bones and organs are abnormally small,
miniature human beings or dwarfs are produced. They may
be perfectly formed, symmetrical, or unsymmetrical. For
example, the head and trunk may be of the normal size
and the limbs very small and short, or the head may be of
normal size and the trunk and limbs abnormally small, re-
sulting in great disproportion. A rudimentary organ
results when the maldevelopment is limited to a single
part of the skeleton or a single organ. Thus one hemi-
sphere of the cerebrum or one lung may be affected; or one
of the bones of the pelvis may be much smaller than the
other, giving rise to great asymmetry and deformity of the
pelvis.
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Many other examples of hypoplasia might be mentioned
if necessary, all due to nutritive influences during fcetal
development or post-natal growth. The tissue composing
hypoplastic organs, or parts of organs, may be normal, but
more often it is not. It is usually lacking in its more highly
specialized elements. Thus in hypoplasia of the brain
there is usually alack in the development of the ganglionic
cells and nerve fibres, and often parts of the brain are rep-
resented by membranous masses. In the lung a similar
condition is found at times; there is a total failure of the
development of the alveoli, the whole mass consisting of
vascular connective tissue in which dilated bronchi lie.
When nondevelopment or the total destruction of an organ
after it has begun to develop occurs we have a condition
termed ageusia.

Atrophy. Atrophy is much more common than hypo-
plasia. It accompanies many pathological processes, and,
within certain limits, it is physiological, for in old age a
retrograde change, or atrophy, is constant. Atrophy,
strictly speaking, means “ want of nourishment,’’ but usu-
ally the term is applied to the results following a want of
nourishment, namely, a diminution in size, weight and
functional activity. That is, it is a condition of the nutri-
tive exchange where waste exceeds repair. It may be
general, affecting the whole organism, or local, affecting a
single organ or part. It may be simple, a diminution in
the size of the cells, or multiple, a diminution in both size
and number of cells. As a matter of fact, it is generally
both.

General atrophy affects to a greater or less extent all of
the organs and tissues of the body. The stress falls at
first upon the subcutaneous adipose tissue, then upon the
fat elsewhere, as around the viscera and in the omentum,
then upon the glands and muscles, and lastly upon the
osseous and nervous structures. It depends upon three
factors : First, deficient food supply. Whatever interferes
with the supply of nutritive material will cause a general
atrophy in proportion to the interference. For example,
it may be any disease or condition which prevents the
ingestion of a proper quantity or quality of food, or inter-
feres with its digestion or prevents its assimilation as a
stricture of the cesophagus, or a dyspepsia or disease of
the absorbents. Second, excessive waste of the nutritive
material causes general atrophy. For example, it may be
due to a continuous hamorrhage; profuse suppuration in
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bone diseases; prolonged diarrhcea; excretion of large
amounts of albumin in nephritis; large quantities of sugar
in diabetes mellitus; or the waste in the tissue accompany-
ing acute febrile disease. Third, impaired vital activity
constitutes an important factor in the production of
general atrophy. This is especially true of the atrophy of
old age—senile atrophy—where the ability of the tissue
elements to perform the repair processes are failing. The
nutritive balance is lost and a gradual atrophy ensues,
and at last all manifestations of their vitality may cease.

While general atrophy may at times be referred to a
single one of the above causes, it is usually due to the com-
bined influence of two or more of them. In pulmonary
tuberculosis, for instance, the atrophy is due partly to loss
of nutritive material through hezmorrhage, expectoration
and diarrhcea; partly to lack of digestion and assimilative
power, and partly to increased tissue change due to the
fever.

Local atrophy is sometimes classified as active and pas-
sive; active'when its cause lies in the inability of the cells
of the organ or part affected to assimilate as they should
the nourishment brought to them, and passive when its
cause lies in the quantity or quality of the food supplied.
In this form of atrophy it is often difficult to determine
which factor in the nutritive exchange is at fault, namely,
a deficient supply of nutritive material, or a diminution
in the functional activity of the componentcells.

A deficient supply of nutritive material will cause
changes in the organ or part varying from slight atrophy
and degeneration to absolute necrosis. These changes,
both atrophy and degeneration, are always stages toward
death. An abnormal nutritive supply is brought about by
the various conditions and diseases which affect the cir-.
culation of the blood, as obstruction of the vessels before
they reach the part; continuous uniform compression of
the organ, as in cirrhosis of the liver or granular con-
tracted kidney, where pressure is made by contracting con-
nective tissues; and mechanical congestion by abnormal
venous return, as, for instance, venous congestions of the
liver in heart disease.

The quality of the blood, as well as the quantity, may
be responsible for the atrophy. Deleterious substances in
the blood, as iodine or lead, cause the atrophy of the thy-
roid gland and the atrophy of the extensor muscles of the
forearm, respectively.
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Atrophy always causes a decreased functional activity
and conversely diminished functional activity may, in
turn, cause atrophy. The cellular inactivity implies that
the chemical processes and structure of the cells are abnor-
mal, and this incidentally proves that functional disease is
a misnomer, for there is no abnormality of functions not
due to organic change in the constituent cells. These
cells need and are furnished less nourishment than normal
cells. How the demand and supply of the tissues are reg-
ulated is unknown, but the supply is speedily adapted to
the demand. This is well illustrated by what is known as
disuse atrophy, where the supply is insufficient to maintain
the mass of protoplasm required to do the full work of the
tissue, and so some of it wastes. The muscles atrophy
when rendered inactive by paralysis, joint diseases or
splints; the female generative organs atrophy when they
are rendered less active at the climacteric, at the age of
about forty-five years, and the male somewhat later; and
parts left after operations, as the rectum after colotomy,
and the vessels and other parts in a stump atrophy in like
manner.

Microscopic sections of atrophic tissues generally show
more marked changes in the essential tissue of the organ
than in the connective tissue; indeed, the connective tissue
is sometimes increased, thus masking the real state of the
organ. This iswell shown in cases of pseudo-hypertrophic
muscular paralysis.

Degeneration. Excess of waste over repair results in
the lessening in size and functional activity of the body or
a part, that is, in atrophy; but changes in the chemistry of
the cells or the quality of the food supplied usually results
in a retrograde change in the cell-contents, namely, in
degeneration. Two classes of degeneration are recognized
by writers on pathology; first, the conversion of the proto-
plasm of the cell into substances abnormal to it, either in
kind or quantity. This is the narrower connotation of the
term. In a second class, there are deposited in the cell,
from the blood or other fluids of the body, substances
abnormal to it in kind or quantity; this class is more
correctly called infiltration. It is by no means easy, in
many cases, to determine certainly whether the new mate-
rial found in the cells is due to a metamorphosis of the
cell protoplasm or to deposition from the blood. In some
instances the processes are undoubtedly combined. The
true degenerations are fatty, mucoid, colloid, and probably
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amyloid; however, it is not certain whether the amyloid
material is formed #n Joco or not. The infiltrations are
fatty, calcareous and pigmentary.

Fatty infiltration within certain limits is a physiological
process, but fatty metamorphosis of the cell protoplasm is
usually pathological. However, it appears that cells,
having reached their physiological limit, undergo a fatty
degeneration as they die and disintegrate. This is well
illustrated in the formation of sebum and cerumen. What
happens, in this process, is this: The cell protoplasm takes
up oxygen and splits into a nitrogenous molecule, which is
the first step in the formation of the urea, and a non-
nitrogenous molecule, which forms fat. The other degen-
erations result from the conversion of the cell protoplasm
into the various abnormal substances which give their
characteristic conditions and suggest their names. In like
manner the infiltrations are characterized and named from
the deposit in the tissues of pathological substances, which
have been either formed in the body itself or introduced
into it from without.

Degenerations are usually of limited extent, so that
we speak of degeneration of special tissues or of par-
ticular organs; but they may be more general and the
whole organism may suffer. A true degeneration is a more
serious and permanent condition than an irdfiltration, for
the former involves the integrity of the cell protoplasm,
which cannot be readily restored, while the latter is simply
an accumulation of material which may be removed, leav-
ing the vitality of the cells unimpaired.

A detailed study of the degenerations would be out of
place here, but it shows that they are, for the most part,
secondary to disturbing influences in the nutritive
exchange and are stages toward necrosis or somatic death.

INCREASED NUTRITION.

Up to this point we have been concerned with retro-
gressive changes in the tissues, consequent upon either
arrested or impaired nutrition; there remains to be consid-
ered the progressive changes consequent upon increased
nutrition. These are conditions of the nutritive exchange
where formation exceeds waste and growth results. These
can be but briefly considered. They include hypertrophy,
regeneration and tumor-formation.

Hypertrophy. An ‘‘increase in the size, weight and
functional activity of a part beyond the limit of health, due
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to an orderly enlargement or multiplication of all of its
normal constituents’’ is termed hypertrophy. From this
definition it will be observed that hypertrophy is essen-
tially a physiologic process, only in extent it becomes
pathological. A single change, an abnormal size, is
shown in minute and gross structure. This may be simple,
resulting from an increase in the size of the elements of the
affected tissues, or numerical, resulting from an increase
in the number of the elements. This latter condition,
numerical increase, has received the name of hyperplasia.
These conditions of overgrowth depend upon two factors,
namely, an increased food supply and an excessive vital
energy.

Supply and demand, with their mysterious control,
explain many cases of hypertrophy. An extra amount of
work is required of an organ or part; in response to demand,
more nourishment is supplied and hypertrophy results.
This is well illustrated in what are known as compensatory
hypertrophies in the heart, in valvular insufficiency; in
any organ where its fellow has been removed or its func-
tion inhibited, and in the intestine just above a permanent
stricture.

Sometimes there appears to be a special tendency to
hypertrophy, not .explained by increased supply or
decreased waste, a congenital or hereditary tendency,
resulting in giant growth. In these cases the bony frame-
work and other tissues may be uniformly or unsymmetrically
affected, the individuals being of excessive size (giants) or
having parts of excessive size (acromegaly, etc.). On
dissection they are both normal except in size.

Regeneration. Repair processes, after cell destruction,
depend upon increased nutrition and the formation of new
cells or tissues and are called regeneration. All cells
have the power to multiply and form new tissues, but it is
apparent that true regeneration of a tissue occurs only
from cells of the same tissue, namely, epithelium from
epithelium, connective tissue from connective tissue, mus-
cle from muscle, and so on.

Regeneration may be either physiological or patholog-
ical. In physiologic regeneration the new cells are exactly
like the preéxisting cells and the status of the tissue is
unchanged. In pathologic regeneration the results may be
equally simple, but more often complicated changes occur
in the provisional new formations before the regeneration
is effected. In either regeneration is only possible when
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the nutritive balance is in faver of growth and the vital
activity of the cells is increased, otherwise there would be
an atrophy, degeneration or death of the affected part.

Tumor-formation. A tumor has been described as ¢‘an
atypical new formation not due to inflammation.” Tumors
can be described but not defined. However, they all
depend upon a state of nutrition where formation exceeds
waste and a tendency to continuous growth results. The
etiology of tumors is still a matter of conjecture; many
theories are entertained, but none of them satisfy all of
the conditions.

Tumor-formation includes a great variety of tissues,all
of which have their prototypes in the normal structures;
and since the pathologic changes in them do not greatly
differ from those occurring in other tissues, a detailed dis-
cussion is unnecessary. It would be a repetition of what
has been said above.

Now, by deduction, we may reach the key to the
problem of disease, for in its last analysis it is but
another name for the problem of cellular and organic nu-
trition. Disease is essentially a question of nutrition, and
health and overgrowt