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An understanding of the principles of the reflex is essential to the understanding
of disease, yet no effort commensurate with its importance is made to understand
the subject. Certain reflexes arising and ending In the voluntary structures are
described in all text books, but the visceral reflexes receive very little discussion
except in the writings of physiologists.

Disease expresses itself in symptoms. Symptoms are disturbances of normal
physiology. A disease can rarely be suspected by the one affected until it begius
to produce changes in physiologic action, such as discomfort, pain, or a disturbance
in function of some organ, as the eye, heart, lungs, stomach, intestines, liver or
kidney.

In order to understand the part played by the reflex in disease it is necessary
to understand to what processes activity in the body is due. Activity of cells is
automatic. In the viscera it exists independently of nerves and hormones, and
takes place normally as long as their protein and lipoid masses are bathed in the
physiologic salt containing body fluids.

The hormones or chemical messengers are not for the purpose of causing action
but of altering the action established by certain cells. They are more selective
than the electrolytes found in normal body fluids. Apparently, calcium on the
one hand and sodium and potassium on the other bear a share in the activity of
all cells of the body. They antagonize each other and when rightly balanced
keep cellular activity within the bounds of physiologic equilihrium. The hor-
mones on the other hand, through selective action, atfect certain activities to the
exclusion of others. They, however, form the chemical system for correlating
activity in different parts of the body, and are Lthus a part of the mechanism which
is provided for serving the more complex organisms.

FUNCTION OT THE NERVOUS SYSTEM

The nervous syslem, however, is the chief correlating and integrating system of
the body, and causes a very complex organism made of many parts to function as
aunil. Irom the central nervous system fibers go out to every muscle and gland
cell in the body. The neurons going to the body cells are of two kinds; one for
picking up stimuli and carrying them centralward, the other for translating stimuli
into action. Every afferent neuron which carries stimuli centralward ends in
the posterior root ganglion of the cord and the part which corresponds to it in the
brain. I'rom here the stimulus is carried further into the central nervous system
by what are termed connector or inlercalated neurons. Through these connector
fibers every afferent neuron is able to join with every efferent neuron of the body.
Thus is established a mechanism which is able to bring every part of the body into
a close and harmonious relationship during conditions of physiologic activity; and,
thus is established, furthermore, a mechanism which is able to produce disharmony
through reflex effects in any and every part of the body during conditions of
palhologic activity.

While the body ceils can function without nerves, vet their action is under the
influence and control of nerves. There is a differcnce in the nerves supplying
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different structures. Thus we have the voluntary nerves supplying the skeletal
structures and the involuntary or vegetative nerves supplying the visceral struc-
tures. The latter supply all smooth muscles and secreting cells, and in supplying
the blood vessels go to every part of the body. The vegetative system is shown
in Figure 1.
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[16. 1. ScHEMATIC ILLUSTRATION OF THE DISTRIBGTION OF THE Two COMPONENTS OF THE
VEGETATIVE NERVOUS SySTEM, SHOWING ITs DIvISION INTO SYMPATHETIC AND
PARASYMPATHETIC AND THEIR BRANCHES TO THE VARIOUS ORGANS

The thoracolumbar portion of the cord, which gives origin to the sympathetic nervous system,
is represented by lines. The portions of the midbrain and medulla, and sacral segments of the
cord, which give origin to the parasympathetic system, are represented in black. The peripheral
nerves belonging to the parasympathetics, are shown as solid black lines, while those belonging
to the sympathetic system are shown as broken lines. This chart shows the double innervation
of the structures of the head, heart, and the entire enteral system, and likewise indicates the
single innervation for the hlood vessels, plomotor muscles and sweat glands of the body. (Symp-
toms of Visceral Disease.)

There is a free and intimate communication between the various neurons of
the voluntary system with each other, and the various neurons of the vegative
system with each other, and the various neurons of the voluntary system with
the various neurons of the vegetative system, which binds together visceral and
skeletal structures in such a way that action under either physiologic or pathologic
conditions in one organ or structure of the body may influence other organs or
structures through reflex action.
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Whenever disease exists in the body it alters function in few or many struc-
tures. It may produce its effects in several different wavs. It may be an infec-
tion producing bacterial toxins. It may exert a destructive action on certain
tissues and cause toxins to be liberated from them. It may interfere with the
action of some important organ so that it fails to do its work and allows a retention
of poisonous products to circulate in the body Huids. Tt may exert an injurious
effect locally because of its assuming an inflammatory nature. Lastly, it may
disturb function in other viscera reflexly.

We must attempt to find out in what way function is disturbed as a result of
the above mentioned harmful influences. We assume that toxins which circulate
generally produce harmful effects on the cells throughout the body. This affects
to a varying degree the automaticity of the cells themselves and further affects
them in the aggregate as found in definite structures and organs. Thus we
assume thal higher centers in the central nervous system, the nerves themselves,
as well as glands, muscles and other peripheral structures, come in for injury from
toxins.

Through their effects on ganglia in the central nervous system toxins produce
harmful stimuli which are sent peripheralward, where they produce dysfunction.
This is evident in cases of general toxemia where the equilibrium of the entire
vegetative system is disturbed. The chief peripheral effect, however, is that or
an oversympathetic stimulation. The reflex is most evident in disease caused
by definite organic inflammation. In such instances the inflammatory process
causes stimulalion of the sensory neurons whose receptors are found in the tissues
affected by the pathologic process, beyond the degree of stimulation which is usual
for that organ or tissue in health. These excessive stimuli cause impulses to be
carried centralward and to be transmitted to efferent neurons which translate
them into action, often excessive, in other structures.

This excessive action is represented as svmptoms of disease. It may be a pain,
or a muscle contracture, or disturbed secretion in some gland. The retlex activity
may affect only one organ or it may extend widely according to laws which we
shall discuss later.

There are several groups of retiex symptoms possible in the presence of disease,
such as: (1) from one part of the voluntary svstem to another part of the same
svstem, as is met in inflammation of a joint; (2) from the voluntary system to the
vegetative system, the principle of which is utilized when beat or blisters are
applied to the surface of the skin in order to infuence internal organs; (3) {rom
tbe vegetative svstem (o the voluntary system, as is illustraled by the muscle
spasm 1n skeletal muscle in the presence of visceral inflammaltion; and (4) from
the vegatative svstem to the vegetative system, as is witnessed so often in visceral
inflammation and is especially well known in the so-called functional symptoms
which affect one part of the gastrointestinal canal when another part or a neighbor-
ing organ is the seat of intflammation.

TYPES OF REFLEXES MET CLINICALLY

Reflexes commonly met in clinical practice are: (1) the molor reflex in case of
visceral disease, such as the spasm of the muscles of the abdomen in appendicitis,
gall-bladder disease, and ulcer of the stomach; of the muscles of the shoulder girdle
and diaphragm in Luberculosis of the lung; of the intercostals in pleurisy; and of
the lumbar muscles when the kidney 1s inflamed as in tuberculosis of that organ;
(2) the sensory reflex or pain which is referred to the surface of the body when
important viscera such as the appendix, gall-baldder, stomach, pancreas, urinary
bladder, kidney, ureter, heart, lungs and pleura are inflamed (this is not a true
reflex, physiologically, but may be so classed clinically); (3) the irophic refdex which
shows as a degeneration of tissue when nerves have long been irritated by excessive
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stimuli, such as is best illustrated by the atrophy which takes place in the muscles
and skin and subcutaneous tissue innervated hy those cervical nerves which
express reflexly the stimuli arising in the lung in chronic pulmenary tuberculoesis;
and (4) the mofor and secrefory reflexes which are usually spoken of as functional
symptoms for which the stimuli arise in one organ and are expressed in another,
such as the motor and secretory changes in the gastrointestinal canal caused by
inflammation of the appendix, gall-bladder, stomach (ulcer), lungs, heart, kidney
and genitourinary organs, or the asthma resulting from nasal irritation and the
cardiospasm and pylorospasm which result from various visceral irritations.

NATURE OF REFLEXES

Reflexes may be comparatively simple or very complex. While a reflex requires
only three components: a sensory receptor to pick up the stimulus, a motor
effector to translate the stimulus into energy, and a synapse, where the stimulus is
transferred from receptor to effector, yet such a simple arrangement is probably
never found. There are usually several and more often many neurons interposed
between the receiving and affecting nerve. Therefore reflexes are, as a rule, quite
complex.

F16.2. DIAGRAMMATIC REPRESENTATION OF A PRIMITIVE VERTEBRATE ANIMAL—THE AMPHIOXUS
DivipED FOR CONVENIENCE INTO THREE SEGMENTS FOR THE IHEAD, SEVEN FOR THE NECK,
TWELVE FOR THE THORAX, NINE FOR THE LUMBOSACRAL REGION, AND aX INDEFINITE NUMBER
FOR THE COCCYCEAL REGION

For clearness of comparison the heart (&) is represented as occupying the same position as in
man, s0 that an adequate stimulus [rom the heart would cause pain in the distribution of the {our
upper thoracic nerves covering and protecting the heart, (Ross and Mackenzie.)

The complexity of reflex action is provided for by the multiplicity of connector
neurons in the central nervous system as previously mentioned, which connect
the incoming nerve bearing the stimulus with all motor nerves of the body. This
widespread connection is seen in strychnia poisoning where the resistance at the
synapses is hroken down and universal contraction of muscles may be reflexly
affected from irritating any afferent neuron.

While widespread efferent paths are open to all stimuli, yet most reflexes arising
in definite tissues and organs are expressed in certain other definite areas, accord-
ing to a well established law and when a departure from this regular course takes
place, it too, follows definite laws which will be discussed later.

Segmenial nature of reflexes. In order to understand visceral reflexes we must
acquaint ourselves with the embryologic development of the body, for here alone
can we acquire a comprehension of the segmental relationships which are funda-
mental to understanding the reason why action in a given tissue or orgamn, or a
definite skeletal area, is expressed as a result of impulses arising in other definite
tissues or organs. It is quite easy to understand the segmental relationships of
such organs as the heart and stomach in prevertebrate life where underlying
viscera and overlying skeletal structures are innervated by nerves from a corre-
sponding cord segment, as may be inferred from Figure 2, in which each segment
is complete in itself; but to understand the relationships of the viscera in the
thorax and abdomen through the cranial nerves to the somatic structures of the
head is not so obvious; yet it follows the same segmental law of body development.
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In vertebrates segmentation for striated and unstriated muscle, as the relation-
ship is shown through spinal and sympathetic neurons, is evident throughout the
entire length of the body. The lateral ganglia send connector fibers segmentally
to the smooth dermal muscles just as the anterior roots supply the striated muscles
of the body. Furthermore, connector fibers pass peripherally to visceral muscula-
ture through definite ganglia, thus connecting them segmentally with the somatic
segments. The segmental relationship in man may be seen best in the embryo
as illustrated in Figure 3.

The segmental relationship between the somatic and endodermal musculature
in the vertebrates, as the relationship is shown through the cranial and parasym-
pathetic neurons, however, is just as regular. The endodermal musculature was
derived from the appendicular unstriated musculature of the invertebrate which
was closely related segmentally to the head and face muscles. Thus in evolution,

Fic. 3. Dracrax oF A Human Eusryo, FIFTH WEEK, SHOWING THE ARRANGEMENT AND
EXTENSION OF THE MESOBLASTIC SEGMENTS

The first and last of each segment entering into the formation of the limbs is s'tippled (C.¥.
and D11, and L.J. and S.JII). The position is indicated in which the sternum is formed.
(A. M. Patterson.)

vagus innervation, which was related to definite somatic head and face segments
in the invertebrate was carried as far as the colon as it developed into the digestive
tube of the vertebrate.

So we must understand the striated skeletal musculature, the smooth dermal
musculature and the visceral musculature, all as being related segmentally in
such a manner that the relationships in the more primitive organisms are preserved
in the vertebrate.

Reflexes are primarily segmental because the neuron connections of tissues
belonging to the same segment are most closely connected. From a clinical
standpoint this is extremely important for it points the way for interpreting
reactions which accompany disease.

One can interpret the origin and expression of reflexes only as one understands
the manner in which the body has developed from more simple segmental organ-
isms; and can understand them only by possessing a knowledge of the physiologic
laws which govern reflex action.
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THE LAWS OF REFLEXES

The law of the minimal stimulus. Sensory end organs in tissues are being
subjected to stimulation more or less constantly; but they withstand a certain
strength of stimulus before they pick it up and carry it ceatralward. All stimuli
which are insufficient to affect the sensory receptor are called subminimal. The
one which is just sufficient to affect it is called the minzmnal sttmudus.  Subminimal
stimuli, if repeated in sufficiently rapid succession, are raised to minimal or even
above, and cause impulses to be carried to the higher centers.
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Fi1c. 4. THE CONKECTOR NEURONS FOR THE IMPORTANT THORACIC ABDOMINAL, AND
PELVIC VISCERA

In the figure the connecting neurons are those which belong to the thoracolumbar outflow;
except those going to the diaphragm, which are spinal nerves (phrenics). The motor cells for the
viscera are found in the various collateral ganglia.

The figure shows that the innervation of the various viscera may be divided into groups. The
heart and Jungs are innervated irom practically the same segments, the upper Ist to VIth thoracic.
The stomach, liver, and pancreas {rom the same segments, Vth to IXth thoracic. The colon,
kidney, and pelvic viscera from practically the same segments, IXth and Xth thoracic to I1Ird
and IVth lumbar.

In spite of this grouping in innervation, each organ is brought in reflex connection with eflerent
neurons, both sensory and motor, which are more or less definite, in such a way that the motor
and sensory reflexes do not overlap as much as might be indicated. (Symptoms of Visceral
Disease.}

Each tissue or organ develops sense organs capable of picking up the particular
type of sensory stimuli to which that tissue or organ is subjected. The somatic
receptors are thus able to pick up and translate into their proper sensory mani-
festations such forces as heat, cold, light, sound, pinching, culting and pressure,
because the skin naturally comes in contact with all such forces and must develop
the sensory end organs for them as a matter of defense. The internal viscera,
on the other hand, do not meet conditions which require the development of
many types of sensory receptors. The viscera normally never come in contact
with such forces as heat, cold, light, sound, pinching and cutting, consequently
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have no sensory apparatus to pick up this type of stimulus. In order to carry
impulses centralward the particular receptor found in an organ must be excited
by the particular stimulus which it is designed to convey and the stimulus must
be at least minimal in strength. The term adeguate stimulus is used to designate
that the stimulus is of a quality to excite action. A stimulus can not produce
reflex action unless it be both adeguale and at least minimal.

Sherrington’s law of segmental proximily. Sherrington enunciated a law which
governs the production of spinal reflexes as follows:

“Broadly speaking the degree of reflex spinal inlimacy belween afferent and efferent spinal roois
varies direcily us their segmental proximity.”

And Lhen, by way of making the law more explicit he says:

“Taken generally, for cach afercul rool there exists in immediale provimity lo ils own place
of enirance in the cord (e.g.. in ils own segment) o reflex molor pulk of as low a threshold and of
as high polency as uny open lo it unyichere.”’

I have suggested that in order to make this law complete it should be understood
that this relationship of afferent and efferent neurons in the cord preserves develop-
mental relationships; then, it will apply to all viscera, including the lung which
otherwise would be an exception, since its skeleral reflexes take place through
cervical nerves {the union being completed by intercalated neurons),although
the afferent impulses enter the cord through the upper five or six thoracic seg-
ments.

The somatic segmental nerves in which reflexes from the principal organs are
expressed, according to Sherrington’s law, may be inferred from Figure 4, in
which their sympathetic innervation is shown.

Law governing the spread of reflexes. When a stimulus is sufficient to discharge
reflex activily over certain efferent neurons it produces as much activity in the
skeletal muscle fibers innervated by those particular neurons as though the
stimulus were many times stronger, according to the “all or none” law of activity.
That is, when a muscle fiber contracts it produces a maximal contraction. A
stronger stimulus can not make its contraction stronger but can express itself
only by causing activity in more muscle fibers.

The corollary to this muscular action is that a minimal stimulus affects a mini-
mal number of efferent nerve fAbers, while a maximal stimulus spreads to many,
thus widening the extent of the retlex.

VISCERAL PAIN

Visceral pain in a physiologic sense 1s not a reflex but from the clinical standpoint
we may be allowed to discuss it as such.

Most confusing to students is the fact that sharp visceral pain is not in the
organs affected; but such is true, as may be readily seen in the pain in the arm
caused by angina, and pain in the epigastric region in ulcer of the stomach,whether
the stomach has a high position as in individuals of sthenic build or is found at
the pelvic brim, as in individuals of hyvposthenic build, as pointed out vears ago
by Mackenzie.

There is a feeling of pressure or distention, and one of contraction, in such
viscera as the stomach and intestines that may be noted and found directly in
the organ according to Head. But a true sharp pain can not be expressed by the
sensory receptors of viscera which have never come m contact with or developed
a sensory organ for detecting such sensations.

Head has announced the following law governing visceral, or referred pain:
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““When a painful stimulus s applied to a part of low sensibility in close central connection
with a part of much greater sensibility, the pain produced is felt in the part of higher sensi-
bility rather than in the part of lower sensibility, to which the stimulus was actually applied.”

It should further be noted that the projection of referred pain follows the same
laws of the segmentation of the body as is followed by the visceromotor reflex.

In harmony with the preceding discussion, it can be seen that the visceral
nerves must be very active in conditions of disease. They are disturbed by all
toxemias, and they are irritated whenever a tissue or organ is inflamed. If the
stimulation is sufficient, it is followed by action in some or many other tissues
and organs. Such action is abnormal although it follows the usual nerve paths.
It is recognized as a part of the symptom-complex of the particular disease in
question.

The best preparation for appreciating visceral reflexes is an understanding of
the vegetative nerves, and the laws which govern reflex action. There are certain
retlex disturbances in organs which can be produced by stimuli coming from many
sources. Instances are cardiospasm and pylorospasm, which may be caused by
stimuli from many organs such as the lung, gall-bladder, appendix, stomach and
intestines, urinarv bladder, kidney or generative organs. The stimuli from the
different organs here mentioned will enter the cord at all levels from the first
dorsal to the upper two or three thoracic segments, but no matter where thev
enter, before mediation with motor neurons occurs, the impulses will be carried
to that part of the cord, thoracic segments § to 10, from which the nerves supply-
ing the pyloric and cardiac sphincters arise.

The fact that stimuli arising in so many organs can cguse disturbed function in
a single organ, and stimuli from a single organ can cause reflexes in so many organs,
is very confusing in itself, but there are always other symploms, very often other
reflexes, which will help to indicate the organ which is diseased. Every important
organ has through its afferent sympathetic nerves and their connection in the
cord with spinal nerves particular areas for expressing reflexes in the skeletal
structures, which are fairly definite, because they follow the laws of segmental
relationship.

In my book on Symptoms of Visceral Disease I enunciated the following law
as governing the subject of visceral reflexes expressed in skeletal structures (1):

“Every important internal viscus is so connected in the central nervous system that it is
able to produce retlexes through alferent sympathetic and efferent spinal nerves. with definite
skeletal structures; and. if acutely infamed, should show motor reflexes and altered sensation
(pain), and U chromcally inflamed, trophic changes. Therefore, spasm of muscles, altered
cutaneous sensation, and degeneration ol muscles, subcutaneons tissue and skin, in areas having
deiinite limited segmentul innervation become important diagnostic phenomena.”

While the laws herein discussed as governing reflexes hold in most instances,
vet reflexes sometimes fail to follow such laws. Fortunately, we have learned
some of the important reasons for such failure. We find causes at every physio-
logic level of the individual. The first cause may be in the cell itself. The
electrolytes in the cell may not be present in proper proportion. It has been
shown in the experimental heart, for example, that if calcium is in excess in the
cell, stimulation of the sympathetic nerves may cause inhibition instead of
acceleration.

Again the relative acidity of the tissues makes a difference in nerve reaction
and might make uncertainty in retlex action.

Different hormones preduce selective action on certain body cells and when
greatly in excess or markedly deficient might throw these cells into disharmony
which in turn might be reflected in any reflex action which was to be expressed
in these tissues.
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The nerves themselves become hypersensitive at times, their threshold of
response becomes lowered and action takes place as a result of what under ordi-
nary conditions would be subminimal stimulation. This is often met in clinical
practice. We see it particularly in the toxemias of various kinds and in nerves
which have been subject to prolonged stimulation, as occurs in such chronic
conditions as pleurisy, pulmonary tuberculosis, pelvic troubles and chronic kidney
inflammation. The neurons connected with these organs become so easily
affected, that is, their threshold of response becomes so lowered, that pain or
discomfort is shown whenever any marked physiologic adaptation is required of
the patient. Under conditions of tiring, worry, changes in weather, or other
disease, the neurons connected with the particular, injured organ, respond with
pain or discomfort, while sensory neurons from other structures react normally,
so that as far as they are concerned the individual is entirely unaware of the
extra load.

Last but not least, reflexes are altered by emotions. Through such harmful
emotions as fear, anger, worry, disappointment, discontent, and unhappiness
nerve reaction becomes altered, and this manifests itself in changes in the reflexes
which are hrought about by disease. In the presence of such emotions, reflex
action is often exaggerated. We see this in the various disturbances of function
in internal viscera and the exaggeration of referred pain.

If man were a machine instead of a thinking, emotional, physiologic and
pathologic human being, our problems would be more like test-tube reactions,
more certain but less interesting. It is the quest for the hidden, the concealed,
the desire to understand the vagaries in man’s reactions that make the study of
medicine so interesting and so worth while. With a knowledge of the vegetative
nervous system, an understanding of the physiologic action of the body cell, an
acquaintanceship with the laws of the reflexes, and the factors which act to prevent
reflex activity from following these laws, we have at our hand the key to the solu-
tion of many of our diagnostic and therapeutic probleins.

DISCUSSION

SrcRETARY MALLORY: Mr. Chairman, I should like to discuss Dr. Pottenger’s paper. [irst.
1 wish to express my appreciation of it. He certainly gives us an illustration of the rare [aculry
of 2 man who can condense his ideas and words. He has given us in this very brief paper the
gist of Lthe whole text on the subject.

This impresses me as being very important and appropriate to present before the Thera-
peutic Society, because it gives us a rational point of approach to the real philosophy of
therapeutics.

In the first place this undoubtedly is a method of interpreting the origin and mechanism of
symptoms and thereby comes to a jusl conception of the real nature ol the disease process
with which we wish to deal.

The second point is that that very understanding leads us to what I consider the philosophy
of therapeutics, the understanding of the vicious process and brings about a physiclogical
reversal of the process very much as the chemists bring about a reversal of certain chemical
processes.

The immediate inference from Dr. Pottenger's paper was largely interpretative and diag-
nostic, but I should hke to mention one or two points in which I think it is also of definite thera-
peulic value.

In the matter of symptoms referable to the abdomen, to tiie stomach, and the whole diges-
tive tract, it has been my experience repeatedly to have to survey and esamine patients with
persistent and continual digestive disturbance, and on the most thorough survey that a whole
team can give them, nothing will be [ound, but these were patients who for the past five or
eight or ten years had carried diagnosis of pulmonary tuberculosis minimal, or pulmonary
tuberculosis active, chronic tuberculosis. pulmonary tuberculosis arrested. The present exam-
ination by the internist would perhaps give them dry pleurisy or the diagnosis of pylorospasm
or colonospasin, and I am giad to hear Dr. Pottenger mention that because I had felt a little
hesitation in making such a diagnosis and attributing it to such a cause, and I certainly agree
with him on that.
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There is one other important application of this that I believe should he appreciated a little
more widely. Post-operatively we see in patients who have had abdominal operations, some
very acute and alarming situations develop, and the question arises whether they really have a
post-operative obstruction or not. Sometimes that stormy period goes over successiully.
Sometimes it does not, and I have seen two autopsies upon patients who died with all the symp-
toms and signs of intestinal obstruction who at the examination showed no intestinal obstruc-
tion but collapse and no fault with the operation, no leakage, no infection, but diseased gall-
bladder or stone in the kidney.

That may sound a little bit remote, but not long ago I saw a report in hiterature of this type.
A woman who had had a pelvic operation, not on the digestive tract. shortly afterwards, in a
few days, developed an illness with evidence and signs of obstruction. A consultation was
held, the internes, the surgeons and othets, and it was tnally decided after all the ordinary
measures of producing a movement of the bowels had failed, that intestinal obstruction was
present and operation was imperative, but as the patienl had also developed bronchial pneu-
monia, it was decided to perform the operation under spinal anesthesia. Vitlin a few minutes
after the anesthetic had ben injected there was a copious movement of the bowels and the
patient made complete recovery without any operation [or intestinal obstruction. X have
seen two or three who were considered for opeming the abdomen that were relieved by the
use of a drug that the pharmacologists say causes inhibition of action of the vagus thus re-
ducing activity in the involuntary muscles of the tract, namely, belladonna. X won't report
the cases in detail, bur thev had the same finding that occur in intestinal obstruction, except
that under intensive belladonna treatment the symptoms subsided and the fecal vomiting
was no longer present, and the patients made good recovery.

So T feel that what Dr. Pottenger has presented to us is a thorongh aid in diagnosing and
leads up to a form of therapeutics that is thoroughly rational.

_ Ienjoyed his paper very much, and X certainly hope aside from its publication in Transac-
tions, I will have reprints fromm it. I am sure that many members of our profession are not
utilizing the information that Dr. Pottenger has given us and that he has stated in his book.
They are all leery of interpretations and actions based upon the sympathetic nerve system.
They are afraid of that as they are of the endocrin system and probably with some reason.
but there is still some well established information upon which®we can base sale action, and
I believe he has given it to us.

Caamman MacCreADY: s there any further discussion? Dr. Pottenger, have you any-
thing to add?

Dr. PorTeENGER; I wish to thank Dr. Mallory for his remarks. They are pertinent. Of

course, our attitude toward things of this kind comesirom a wrong frame of mind. Our medicul
mind has been dominated for firty or seventy-nve years by the structural idea in Medicine.
As physicians, on the other hand, we are constantly dealing with Iunctional disturbance, but
thinking in terms of structural change.
_ We have all seen physicians search for some important structural disease. and not finding
it consider that the functional disturbance was not worthy of attention. Functional disturbance
is always worthy of consideration. The putient is just as sick with functional disturbances,
so far as his {eelings are concerned, as he is with some definite organic lesion. Ve have had
too much of an idea that organic lesions must be removed, and that functionai lesions wiil
remove themselves.

A very interesting approach to Medicine is to consider disease according to its relationship
to the vegetative nervous system. A very larze group of individuals have a very delicate
equilibrium maintained between the sympathetic and the parasympathetic systems. If the
sympathetic nerves are predominant, we have one group of symptoms; if the parasympathetics
are predominant, we have another. These two types of individuals react differently toward
discase, fu_'lcl they react very differently from the individual who has a more stable balance.
Take the individual of whom Dr. Mallory spoke. He would be very apt to show disturbances
of a liypermotility in the gastrointestinal tract, due to his vagotonia. Ve must remember the
vegetative nervous system is a system whicb carries impulses for retlexes from all the internal
viscera. I very olten see disturbances in the gastrointestinal tract which are produced by
impulses arising in the lung. We all know how other disturbances in the gastrointestinal tract
are produced by disease of the gall-bladder. Dr. Toland of Los Angeles recently descrived
several cases of intestinal obstruction which were purely functional, resulting from discase of
the gall-bladder.  The reflex from the gall-bladder produced a biock which, so faras symptoma-
tology was concerned, was identical with an organic obstruction. I have seen pylorospasm
produced by pulmonary tuberculosis many times.

If one only understands the nerves that supply an organ. and their connections in the central
nervous system. then he knows where o look for reflex action; although he must alwavs bear
in mind that reflexes may be mediated higher or lower in the cord than the level at which the
iwpulse enters, according to the law that [ mentioned in my paper.
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I often wonder that individuals are able to overcome the injury which results from an abdom-
inal operation as easily as they do. Some will have a complete relaxation ol the ileum; others
will not. This is effected through reflex stimuli. Since difierent individuals have different
nerve balance, so they react diffierently to disease, injury and emotional stresses. Physiologic
equilibrinm is distributed by many unrecognized factors. It is a strange thing to me that the
profession has not rccognized this fact to a greater degree. This condition may be illustrated
by pain. This is very commonly experienced by pcople who have had infammation in some
important organ; for example: pleurisy, or pulmonary tuberculosis, or inflammation in the
pelvic organs. Under many kinds ol emotional or physical stress these pains may recur. [
see them In my patients when they becomc worried, discontented, unhappy, tired from over-
doing; also with changes in weather, and at the period time in women. We have long known
that patients sufering from chronic rheumatism or neuritis show pain in weather changes, but
it is also truc that others do the same thing. Changes in weather require a great deal of com-
pensation on the part of man in order to maintain a physiologic cquilibrium. Patients with
a poor nervous balance fail Lo compensate as they should; consequently they suffer from sleep-
lessness, increased nervousness, digestive disturbances, as well as pain, during weather changes.

We must Jearn to look at Mecdicine from a physiologic as well as structural basis. Part of
the fault lics with our teachers of physiology. There has been entirely too much frog physiology,
and not cnough of human application. Physiology has beesn too far from clinical medicine, and
the clinician has been too far from adequate physioioxy. Physiologists have the bizzest onpor-
tunity in the world today, if they would only grasp it. Clinical Medicine is just beginning to
recognize the importance of its physiologic basis. but neither clinicians nor physiologists s2em
to grasp it fully. But erc long there will undoubtedly be raised a group of physiologists who
do recognize this fact and wbo will be able to teach physiclogic change in Medicine the same
as the pathologists have been able to teach structural change.

Tor the basis of physiolowic Medicine we must study both inherited and environmental
factors. We must know the cell, its development, its chemistry anid physics, the internal
secretivns, and the veretative nervous system.

The vezetative nervous system is a very complex system, and at the same time the truths
which are necessary to be known for the undersianding of clitical Medicine are compara-
tively simple.

It is necessary to know that it is made up of two components, the sympathetic and para-
sympathetic;, and that when any structure or organ is supplied by both, one produces action
and the other inhibition of action. It is further necessary to know that different fibers course
in each zvstem and carry impulses which join in the central nervous system with other neurons
to form retlexes, in both skeletal and visceral structures, according to laws which I have dis-
cussed in my paper. The nervous system must be under:itood as a correlating and integrating
svstem which makes the body act as a whole instead of as so many units. Then with the knowledge
ol the innervation of the important organs, one has the hazic facts for understanding much that
takes place in the body during disease.
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