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trying to read it from a tracing, but attention to the fol-
lowing points usually enables one to form a fairly correct
opinion from a tracing. In the first place the tracing
must be taken by a person of experience. A poorly

Fig. 8907.—Normal Pulse Tracings, Indicating Different Arterial
Pressures.

taken tracing is very misleading. Where the blood press-
ure is high the rise and fall of the waves are more grad-
ual, in low blood pressure quick or steep. In high blood
pressure the dicrotic wave is small and high up on the
descent. As the blood pressure becomes lower this wave
hecomes more distinct and approaches nearer to the base
line, and may appear as a wave rivalling the primary
wave in size and separated from it by a distinct interval.
If the blood pressure hecomes very low indeed, as in car-
diac failure, then the dicrotic wave becomes smaller again
and may quite disappear. A well-marked dicrotic wave
is a sign of relaxed peripheral vesselsand not of a weakly
beating heart. It isseen best developed at the beginning
of fevers when the skin is hot and the blood distributed
to the surface, but the heart:still beating strongly. ;
The predicrotic wave is most pronounced in cases in
which there is most resistance to the outlow from the
ventricle, and therefore usually indicates high blood
pressure. It is also seen, however, in aortic stenos_is (sqe
Fig. 3809). A practical rule for judging of the predicrotic
wave is given by Gibson: “Draw a line from the top of
the primary wave to the lowest point of the dicrotic
notch.” If the predicrotic wave fails to reach this line
the pulse is of low or medium pressure. If the predi-
crotic wave rises higher and crosses this line the pulse is
of high pressure (better, the resistance to outflow of blood
from the ventricle is great). Another peculiarity often

F1¢. 5908.—High-Tension Pulse. (Hutchison and Rainey.)

geen in high-pressure pulse tracings is the presence of

several oscillation waves on the descent such as those seen

in parts of Fig. 3908. ; L ! .
When interpreting tracings it is well to bear in mind
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that the part from the beginning of the primary wave to
the bottom of the dicrotic noteh corresponds to the time
when the blood is being driven out of the ventricle into
the arterial system. This almast corresponds with the
ventricular systole, and may conveniently be called the
systolic portion of the tracing. From the bottom of the
dicrotic notch to the beginning of the next primary wave
the aortic valves are closed and no blood is leaving the
ventricle. This may be called the diastolic portion of the
tracing. g :

Any peculiarities in the systolic portion may usually
be traced to the ventricle; but the diastolic portion can-
not depend directly upon the ventricle, as during this
time the aortic valves shutoff the arteries from the heart.
Variation in the rate of the pulse is brought about prin-
cipally by shortening or lengthenirg of the diastolic por-
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F1iG. 3909.—Frequent Pulse.

tion. Thus in an infrequent pulse like that in Ei 2. 3908
the diastolic portion which 1 have marked D is about
twice as long as the systolic portion 8, whereas in Fig.
3909 where the pulse was 130 as the result of a fever, the
two portions are of about equal duration. ; d

In some cases the shortening of the diastolic portion
takes place to such an extent that the next percussion
wave commences before the dicrotic wave is complete
and cuts into the descending limb of the latter. The
result is a tracing like that shown in Fig. 8910. Sis
the percussion and D the dicrotic wave. It will be
noticed that the dicrotic notch N is the lowest part of
the tracing. Such a tracing is called hyperdicrotic or su-
perdicrotic.

Tug PuLsg IN VARIOUS PATHOLOGICAL CONDITIONS.
— Affections of the Aortic Valve.—The pulse of aortic
regurgitation is one of the most typical, and is known as
Corrigan’s pulse, from Sir Dominic Corrigan, who was one
of the first to describe it, or as the water-hammer pulse
from a toy of that name that gives a sudden shock to the

F1a. 3010.—Hyperdicrotic Pulse. (Mackenzie.)

fingers. Corrigan’s pulse may be described as large and
quick, usually infrequent and regular. 1t i3 sometimes
described as collapsing betause the vessel seems to be-
come empty between the pulse beats. The impression
given to the finger is that of a momentary tap.

The peculiarities of Corrigan’s pulseare best made out
by raising the patient’s arm high above his head while
feeling his radial.

The statement made by Henderson, Balfour, and othel:s
that the rate of propagation is slower in aortic regurgi-
tation than where the heart and vessels are normal has
been shown by Francois Frank, Keyt, and Mackenzie to
be without foundation. A prominent feature of aortic
regurgitation is the violent throbbing of the vessels of
the neck. A capillary pulse may also usually be seen.
In some cases the pulse wave passes right through the
capillaries into the veins and may be observed in the
veins of the back of the hand, and, sometimes, a tracing
may be obtained of this rare form of venous pulse. Such
a tracing is figured in Gibson's book on the heart.
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Tracings from the radial in aortic regurgitation are
characterized by a steep rise and fall of the percussion
wave and by the fact that the predicrotic wave is usually
more pronounced than the dicrotic. The tracing shown

FiG, 3911,—Aortic Regurgitation.

in Fig. 3911 is froma case of moderate severity and illus-
trates these points. In a more pronounced case the di-
crotic wave would be still less marked or even absent al-
together, and the percussion wave might be even steeper
in its rise and fall. The presence of a fairly pronounced
dicrotic wave does not, be it noted, exclude a moderate
degree of aortic regurgitation.

The pulse of aortic stenosis is not so characteristic as
that of regurgitation. It usually feels slow and sustained
to the examining finger, is of normal or diminished fre-
quency, and, like that of aortic regurgitation, regular in
rhythm and volume. The tracing is usually anacrotic
(see Fig. 8899). The predicrotic wave rises higher than
the primary, indicating the difficulty the ventricle has in
emptying itself. The details vary in different cases.
Sometimes the primary and predicrotic waves form two
well-marked erests separated by a distinet depression,
forming the so-called pulsus bisferiens. In other cases in-
stead of the tracing being anacrotic we may simply have
a primary wave with a gradual rise and a rounded crest,
followed by a poorly marked dicrotic wave.

In mitral regurgitation and mitral sienosis the pulse
may be quite indistinguishable from the normal. As
one or other of these diseases progresses, however, di-
latation of the ventricle, and especially of the auricle,
takes place; then the pulse tends to become wealk, rapid,
and markedly irregular in both rhythm and volume, con-
stituting the so-called “mitral pulse.” This pulse varies
so much in its details in different cases that it is useless
to figure any one form as typical.

Affections of the Heart Muscle.—There is nothing uni-
form or typical about the pulse in these conditions. Tt
may be abnormally slow or fast or irregular. The car-
diac field of response is diminished. Any departure of
the pulse from the normal rate or rhythm should lead one
among other things to consider the probability of the
heart muscle being diseased, but other considerations be-
sides the pulse will have to be depended on for the solu-
tion of the guestion.

The presence of the pulsus paradoxus in certain cases
of adhesive pericarditis has already been referred to.

In anewrism of the transverse part of the aorta the leff,
radial pulse is often smaller and slower than the right.
It sometimes feels delayed too, but this is questioned by
some writers. The exact character of the radial pulse
varies greatly in cases of aneurism according to the situ-
ation of the disease, the degree of degeneration of the
vessels generally, and the condition of the aortic valves.
Fig. 3912 shows simultaneous tracings from the aneurism
and the right radial in a case in which a large pulsating
aneurism extended from the chest up the right side of the
neck., The exaggeration of the predicrotic wave seen in
this tracing seems to be very common in aneurism, as it
is in both forms of aortic valvular disease.

In fever we have to distinguish between the effect of
the pyrexia as such upon the pulse and the effect of the
disease causing the pyrexia.. Moderate pyrexia tends to
modify the pulse through both the heart and the periph-
eral resistance. The heart is made to beat more rapidly,
partly by a direct action of the increased temperature on
the heart tissue itself, and partly indirectly through the
cardiac centres in the medulla. The superficial arteries
are dilated and an increased amount of blood is carried to
the skin. The effect of these changes is to cause a pulse

of increased frequency and diminished pressure with ex-
aggeration of the dicrotic wave. To the finger such a
pulse feels frequent, large, and soft. It is often referred
to as bounding. A tracing would more or less approach
the type shown in Fig. 3913.

If the pyrexia runs high or lasts long the heart suffers
and becomes feeble and often irregular. In such cases
the pulse is very frequent and is small, soft, and com-
pressible. Tracings taken at intervals, when the heart
is failing, show gradual disappearance of the dicrotic
wave, the absence of which in a case of fever is usually
a very bad sign. TIrregularity of the pulse in the early
stages of a fever or increase of rate in an adult beyond
140 per minute are -symptoms which usually indicate
great danger. During convalescence slight irregularity
is common and of little significance. The character of
the pulse in fever may be much modified by other infiu-
ences, such as specific poisons or mechanical interference.

SUMMARY OF THE D1AGNoOsTIC VALUE OF THE PULSE.

.—The pulse furnishes the best single indication of the

state of efficiency of the circulation. In it we find indi-

.cations both of the condition of the vessel walls and of

the strength of the heart beat.
Very important information may be obtained by ob-
serving the changes in the pulse during bodily activity.
The discovery of high tension may direct our attention
to the presence of nephritis or lithemia.
In aortic valvular disease a quick collapsing pulse or a

Fig. 3912.—8imultaneous Tracings from a Thoracic Aneurism and
from the Right Radial Artery.

slow, small pulse will indicate the predominance of re-
gurgitation or stenosis.

In mitral valvular disease a rapid irregular pulse is
suggestive of loss of compensation and dilated or para-
lyzed auricles.

In pericarditis with effusion, where the heart sounds
are faint, the pulse is of especial value in indicating the
degree of cardiac failure.

In fever the rate, the tension, and the prescnce or ab-
sence of irregularity are of great prognostic value. A
sudden change in the pulse may be the first indication of
a crisis or a fresh complication, In many diseases the
pulse is of value in furnishing indications for treatment
(stimulants) and in exhibiting the effect of the remedies
used.

In the search for all these indications the finger is the
best means toemploy. In special casessome of the more
elaborate instruments may furnish additional or confir-
matory information.

ToeE VENOUS PULSE.—Inéroductory.—The term venous
pulse is applied to changes in size and tension occurring
in the veins as the result of the action of the heart. The

F1g. 3913.—Pulse in Sthenie Fever. (Mackenzie.)

distention and collapse of the veins caused by the alter-
nate phases of respiration are not included. A true
venous pulse in a healthy animal seems to have been first
described by Wedemeyer of Hamburg, in 1828. He
made his observations on a horse. Since that fime nu-
merous physiologists have seen and recorded the venous
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pulse in healthy dogs, cats, rabbits, and other animals,
Tt has been noted in the veins of the thorax, neck, abdo-
men, and limbs. Mosso obtained the first venous pulse
tracing from a human subject in 1879. Since then those

F1G. 3914.—Negative Venous Pulse (dog).

who have looked for it in man have found it to be very
common. In the writer’s experience it may be seen and
recorded in the majority of people by those who make
the examination under suitable conditions. It is most
frequently seen in the jugular veins, external and inter-
nal. In the case of the external jugular one can usually
see the blue vein through the skin; in the case of the in-
ternal jugular one can see the movementsimparted to the
skin over it. Sometimesone vein can be seen best, some-
times theother. For the observation of the venous pulse
two conditions are usually necessary, viz., that the veins
be reasonably distended with blood, and that the neck be
not too fat. Probably in the majority of people the re-
cumbent position is necessary for it to be recognizable.
For the method of taking tracings of the venous pulse
see Sphygmography.

VArious Forms oF VENous PuLsE. — The venous
pulse is seen in many different forms. This renders its
study more difficult than that of the arterial and has dis-
couraged many from undertaking it. Its modifications,
however, may be traced with considerable confidence to
their respective causes, and are replete with indications
of the condition of the heart for those who will take the
trouble to familiarize themselves with them. James
Mackenzie, who has written more exhaustively on the
venous pulse than any other English writer, claims that
it “oives us far more information of what is actually
going on within the chambers of the heart” than the

arterial pulse.

The prinei-
pal forms met
with may be
designated ac-
cording to
their place of
origin as:

1. Auricu-

N N N~ RS negative,
"-f e S or normal.

2. Yentricu-
lar, positive, or
pathological.

3. Arterial.

4. The mod-
ified negative
of auricular
paralysis.

The auricu-
lar or negalive
venous pulse
follows very
closely the
curve of press-
ure in the
right auricle,

Fro. 3915.—Curves of Auricular (above) and It is obtained

Ventricular Pressures, from @& Dog. Time in in its most

seconds. complete form

when the pulse

is not too frequent. Fig: 3914 is taken f]‘()nl the.inter{ml

jugular of a dog under the influence of morphine with
a pulse rate of 45 per minute. ;

Tt will be observed that the down strokes in the frac-
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ing which denote the collapse of the vein (negative pulse)
are far stegpper than the rises which indicate refilling.
The fall beginning at 1is called the systolic collapse, and
is due to the diastole of the auricle drawing in blood
from the veins during the ventricular systole. The fall
beginning at 2 is the diustolic collapse due to the dias-
tole of the ventricle. Theascending portions of the trac-
ing, which indicate filling of the veins, are caused princi-
pally by the blood flowing in from the capillaries faster
than the heart can receive it, Just before the systolic
collapse (1), however, we may in some cases observe two
small elevations, the presystolic and the systolic rise. These
may be traced back to their origin in the systole of the
auricleand of the ventricle. Wespeak of the long ascent
leading up to these waves as the diastolic rise. The
irregularities at the beginning and in the middle of this
diastolic rise are unexplained. The interpretation given
above of the systolic rise as due to an impact propagated
backward through the auricle and veins by the ventric-
ular systole is disputed by some writers (Mackenzie), who

Fie. 3916.—Three Types of Negative or Auricular Venous Pulse
(human).

ascribe it entirely to a shock imparted to the vein by the
pulse in the carotid. This view is doubtless partly true,
as there is often a wave in the venous pulse due to the
carotid impaet; but it is equally true that there is quite
frequently a wave at the top of the diastolic rise that can
be found both in the venous pulse and in the curve of
auricular pressure, and that may be shown to be syn-
chronous with the ventricular systole. In Fig. 3915
simultaneous tracings are shown of the pressures in the
right auricle and ventricle of a dog taken with Hurthle’s
catheter. Corresponding points of time are marked by
the vertical lines. It will be noted that there is a very
distinct wave in the auricle synchronous with the ven-
tricularsystole. This isno doubt due to the rise of press-
ure in the ventricle pushing the tricuspid valves back
and thus imparting a shock to the auricle.

For the rise in the tracing (Fig. 8914), leading up to 2
there is, so far as I know, no satisfactory name. Some
writers call it the first diastolic rise, but it is systolic in
time. Others call it the ventricular rise, but it is not
caused by the ventricle but by the blood flowing in from
the periphery. A rational term to apply to it would be
the prediastolic rise, for it leads up to and is interrupted
by the ventricular diastole.

When the pulse is frequent the waves are crowded to-
gether, and some of those described are not seen at all or
cannot be identified. Take, for instance, Fig. 3916 where
three examples are given of venous pulse tracings from
human subjects. It is very difficult to distinguish the
different waves described above in these three tracings.
In the last of the three a method is shown by which the
difficulty may be partially solved. In this, simultancous

REFERENCE HANDBOOK OF THE MEDICAL SCIENCES. Tulse,

Pulse.

records are taken from the external jugular vein (above)
and the radial artery (below). Corresponding points of
time are marked on the two tracings, and by these it can
be seen that synchronous with the rise of the radial pulse
tracing there is a fall in the venous, the systolic collapse.

F16. 3917 —Ventricular Venons Pulse (below); Radial Pulse (above).
(Mackenzie.)

This systolic collapse alone is sufficient to prove the ven-
ous pulse to be of the auricular or megative variety.
Using the radial pulse asa guide, it is possible to find
traces of the other waves described as typical, although
they are not very distinct. Be it noted here that the
systolic and diastolic portions of the jugular pulse corre-
spond very closely in time with the systolic and diastolic
portions of the radial pulse, because, as has been pointed
out by the writer, the greater distance of the radial from
the heart is compensated for by the fact that the rate of
propagation of the venous pulse is only about one-third
that of the arterial.

As a rule, the auricular venous pulse can be readily
recognized without taking a tracing. It is characterized
by asudden collapse of the veins of the neck followed by
amore gradual filling. Where the pulse is infrequent the
collapse is double, corresponding to the systolic and dias-
tolic collapse seen in a tracing (Fig. 3914). The proper
organ for the examination of the venous pulse is the
eye, and it is best seen with the patient reclining with
the head on a level with the body (no pillow). The finger
is of little use as the changes in tension are too slight {o
be appreciated by it. It isa good plan to have the finger
on the radial as a guide to the time relations. In cases of
doubt, as when the pulse is frequent, simultaneous trac-
ings must be taken of the jugular pulse, and either the
apex beat, or the carotid, or the radial.

The presence of the auricular venous pulse has little
significance. I have seen it at all ages from infancy to
old age, and have recognized and recorded it in healthy
and athletic young men as well as in a variety of diseased
.conditions. It is practically never absent from healthy
dogs, and I believe that when it cannot be observed in a
human subject,who is in a proper position for observation,
it is because the tissues of the neck are too thick for it to
show through rather than because it is not there. It is
more marked than usual when the tissues of the neck are
specially thin or when the veins of the neck are distended.
For it to be seen at its best the heart must still be beating
with fair vigor. Among the conditionsin which the aurie-
ular venous pulse is pronounced are nearly all forms of
emaciation and general debility, diseases in which the
entrance of blood into the chest is interfered with, such
as rickets and chronic coughs, conditions in which there
i3 slight dilatation of the heart as at the end of long con-
tinued fevers or in the various forms of ansemia.

The ventricular or positive venous pulse is seen where
the high pressure existing in the ventricle during systole
is transmitted to the veins so as to prevent the usual
systolic collapse. In a typical ventricular venous pulse
the only collapse we have in the veins is the diastolic
collapse caused by the blood being sucked in by the
diastole of the ventricle. In these cases the veins of the
neck can usually be seen to be distended, and the pulse
can be seen in them even with the patient standing or
sitting up. Moreover, the filling or distention of the
veins is seen to take place, or, at least, to be completed
suddenly, and the finger can detect a positive impact
corresponding in time with the carotid pulse. Simulta-
neous tracings from the jugular veinand the radial artery
show absence of the usual systolic collapse. Instead, we

see a continued rise ora sustained elevation of the tracing
during the ventricular systole, succeeded by a sudden
diastolic fall. These points may be very well seen in
Fig. 3917, In this figure simultaneous points of time
in the radial and jugular pulses are marked by vertical
lines including hetween them the systolic period £, It
will be noted that the venous pulse consists of a single
large wave with a divided crest, and that the only pro-
nounced collapseisafter the systoleis over. A somewhat
less typical case observed by fhe writer is shown in Fig.
8918." This was taken from a case of tricuspid regurgi-
tation in which compensation had been partly restored by
digitalis.

The ventricular venous pulse is found in three con-
ditions. By far the most usual cause of it is ¢ricuspid
regurgitation, but it cannot quite be called pathogno-
monic of this lesion, as there are two other rare condi-
tions in which it is found. One of these is mitral regur-
gitation with patent foramen ovale, of which a case was
recently reported in “ The Johns Hopking’ Hospital Bul-
letin” by W. S. MacCallum. The other is adhesive
pericarditis, in which the contraction of the ventricle
draws in the thoracic wall and causes compression of the
thoracic viscera; sufficient pressure is thus exerted on the
great veins to initiate a positive wave which is propa-
gated into the veins of the neck.

The ventricular pulse may in some cases be confounded
with the pulse of auricular paralysis which will be de-
scribed shortly.

The arterial venous pulse includes four different forms
of pulsation in the veins, of which none call for more
than a mention.

1. A pulse may be transmitted from the arteries
through the capillaries in aortic regurgitation or where
there is great dilatation of the peripheral vessels.

2. (Cases are on record in which ihere has been an anas-
tomosis between a peripheral artery and vein with conse-
quent transmission of a pulse.

3. Pulsations which are arterial in origin are sometimes
seen in the veins of closed cavities like the eyeball.

4. Veins may have a pulsation transmitted to them
from arteries as a result of mere juxtaposition. This
last fact must be remembered ininterpreting the tracings
obtained from the veins of the neck, especially the infer-
nal jugular, as frequently one of the waves seen is due
to the impact of the carotid upon the vein. Such waves
are best identified by comparing the fracing with a simul-
taneous one from an artery.

The Venous Pulse of Auricular Paralysis.—When the
auricle is paralyzed the presystolic (auricular) wave is
absent and so is the systolic collapse (auricular diastole).
The tracings obtained are very similar in form to those
of tricuspid regurgitation, as the tracing continues to rise
until the ventricular systole i3 complete, and then a fall
due to the ventricular diastole occurs.. The venous pulse
of auricular paralysis with competent tricuspid valves
can be distinguished from the systolic pulse of tricuspid
regurgitation better by the finger than from a tracing.
In a tracing, it is true, the rise is more uniform and grad-
ual in auricular paralysis than in the ventricular pulse
where a systolic elevation may be made out; but in some

Fi. 8918.—Venous Pulse from External Jugular (above); Arterial
Pulse from Radial (below).

cases it ig difficult to decide from a tracing which we have
to deal with. The finger, on the contrary, can recognize
a distinet positive impact in the veins in the case of a
ventricular venous pulse, whereas in the pulse of auric-
ular paralysis no such positive impact is felt. Fig. 3919
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shows a tracing such as we sometimes meet with, Thisis
from an old woman with a dilated and irregular heart,
but no murmurs. The venous tracing shows, as a rule,

F1G. 3919.—Jugular Pulse (above), Radial (below). Corresponding
points are marked.

the most pronounced collapse during diastole and re-
sembles somewhat the ventricular pulse shown in Fig.
3918. There was no positive beat in the veins of the neck,
however, and there were no heart murmurs, so I ascribed
the condition to dilatation and threatening paralysis of
the auricles without any serious amount of regurgitation.
In this tracing a presystolic rise and systolic collapse are
occasionally seen, so that the paralysis of the auricles was
not absolute.

Tue Vexous PULsE IN IRREGULAR HEART ACTION.
—A number of observers have recently been making use
of the venous pulse as a means of deciding the primary
seat of irregularity in the rhythm of the heart. One ex-
ample will have to suffice. Fig. 8920 is a tracing taken
from one of the cases referred to, in discussing the arte-
rial pulse, of a father and son, both in good health and
both with irregular pulses. This tracing is taken from
the son. The venous pulse is small, as is usually the case

F16. 3920.—Jugular Pulse (above); Radial (below). Corresponding
points are marked.

in a healthy adult, but suffices for the purpose. An irreg-
ularity may be seen in both the arterial and the venous
pulse of the nature of a premature beat. In the ordinary
beats preceding and following ihe premature one, a faint
wave may be detected in the venous pulse synchronous
with the primary wave in the radial. This is the systolic
wave. Just preceding the systolic wave a fainter one
which is presystolic and due to the auricular systole may
be seen. In the venous beat corresponding to the prema-
ture wave in the radial a systolic wave may also be seen,
but the auricular wave follows it instead of preceding it,
showing that the auricle in this case confracts after the
ventricle, and therefore the anomalous stimulus causing
the premature beat:must have acted on the ventricle. 1f
measurements be made it will be found that the pulse
intervals on either side of the premature beat are together
equal to the preceding and succeeding ones, or to two
averagepulses. This, according to Hering, Cushny, and

F1a. 3921.—Auricular Liver Pulse.

others, points to the auricle not being implicated in the
irregularity. When the auricle is the primary seat of
the disturbed rhythm, such a correspondence is not usu-
ally found. 'This rule is said by Gerhardt, however, to
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be not without exceptions. The full importance of thus
differentiating the seat of the irregularity is not fully
worked out, but on the whole those cases in which the
irregularity is confined to the ventricle are less serious
than those in which the auricle is also irregular in its
rhythm,

Tae Liver PuLse.—A pulsation can be felt and re-
corded in the liver in certain cases in which the right
side of the heart and the wveins are much distended.
In some cases the tracing has the form corresponding
to the auricular venous pulse. In fhese cases, accord-
ing to Mackenzie, there are usually tricuspid stenosis
and auricular hypertrophy, as the normally weak auricu-
lar waves have not force enough to make themselves
felt in the liver,

In other cases the liver pulse has the characters of the
ventricular venous pulse, and then we may be reasonably

FIG. 3922 —Ventricular Liver Pulse. (Carotid above; liver below.).

certain of the existence of tricuspid regurgitation. Trac-
ings of these two forms of liver pulse taken from Mac-
kenzie’s book are shown in Fig. 8921 and Fig. 3922.
CAaPILLARY Pursk.—This consists in alternate redden-
ing and paling of an area of the skin with each heart
beat. It is most frequently looked for in the bed of the
finger nails, and may be brought out most distinetly by
raising the arm. Quincke, who first described the capil-
lary pulse, recommends rubbing gently a spot upon the
forehead and looking for it there. The capillary pulse
may be taken as an indication of aortic regurgitation
with a strongly acting ventricle (hypertrophied).
William 8. Morrow.
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PUMPKIN SEEDS.—Pepo, U. 8. P. Semen Peponis.
The dried ripe seed of Cucurbita pepo L. (fam. Cucurbi-
tacem).

The nativity of the pumpkin is not certainly known,
though it was probably North American. It presents
numerous varieties, and the squashes, at least some of
them, have beenregarded by some botanists as pertaining
to the same species. Although squash seeds appear to
possess similar properties, they are not included, as a
drug, under the above title.

Pumpkin seeds are about 2 em. (£ in.) long, broadly
ovate, flat, white, or whitish, nearly smooth, having a
shallow groove near to and parallel with the edge; con-
taining a short conical radicle and two flat cotyledons;
inodorous; taste, bland and oily.

The active constituentis supposed to be a small amount
of a soft, green, acrid, and bitter resin, which possesses.
the same properties as the entire drug. With this there
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exists a yellow or somewhat reddish-yellow, bland fixed
oil, to the extent of about thirty-five per cent., a little
sugar, crystallizable albumin, and other unimportant
constituents. The oil, which consists of glycerides of
palmitic, myristic, and oleic acid, portions of which
acids also exist in a free state, has been credited with the
properties of the drug, but possibly, if pure, does not
possess them.

Pumpkin seeds are markedly diuretic, but their medic-
inal use is as a pleasant and moderately certain tenicide.
Only the kernel should be used, and it is commonly given
in the form of an electuary or emulsion, the dose amount-
ing to from 25 to 50 gm. (3% to %iss.). Fifteen grains
of the resin is an equally efficient dose, though not so
pleasant.

Throughout the West Indies, Mexico, Central America,
and many other countries, pumpkin seeds, as well as
squash seeds, are largely consumed as food.

Henry H. Rusby.

PURGATIN.—Purgatol, anthrapurpurin diacetyl ester,
is an odorless, tasteless, yellowish-brown powder recom-
mended by von Hosslin as an agreeable laxative. Itacts
slowly, requiring thirteen to twenty-four hours, and pro-
duces a copious, non-liquid stool. The urine is colored
red. Dose, 0.5-2 gm, (gr. viij.—xxx.).

W. A. Bastedo.

PURGATIVES, OR CATHARTICS, are medicines
which are used to produce alvine evacuations. Accord-
ing to their activity and power, they are divided into
laxatives and mild and drastic purgatives.

Purgatives which act very gently, producing soft, fec-
ulent stools without notable irritation, are called laza-
tives. 'This term is also applied to more powerful pur-
gatives when they are given in small doses, 50 as to act
mildly. (See Laxativesin Vol. V.)

Purgatives which operate briskly, usually producing
more or less fluid evacuations, sometimes with griping
and tenesmus, but without serious irritation, are called
mild or simple purgatives. 'To this group belong some of
the salts of magnesium, sodium, and potassium, which,
from their resemblance in chemical and physical proper-
ties, and in physiological action, are termed saline pur-
gatives:

The term drastic is applied to those purgatives which
operate energetically, producing numerous evacuations,
and, in excessive doses, more or less gastro-intestinal irri-
tation.

Purgatives which produce watery stools, especially the
salines and some of the drastics, are called Aydragogues,
and those which cause the evacuation of large quantities
of bile, eholagogues.

MobpE oF Acrion.—All purgatives accelerate the peri-
staltic movements of the intestines. Radziejewsky care-
fully observed the rapidity of peristalsis in dogs, both
before and after the administration of purgatives. In
the normal state the movements of the small intestine
were rapid, those of the large intestine very slow. After
the administration of purgatives, the movements of both
became much accelerated, but most markedly those of
the large intestine.

Tt was assumed that purgatives, especially the hydra-
gogues, also induce a discharge of fluid from the intes-
final mucous membrane. Experiments on animals at
first seemed to show that this was an error. Thiry com-
pletely separated a portion of the small intestine from
the rest of the bowel, without dividing its vessels and
nerves, sewed: up one end, which was returned into the
abdominal cavity, and attached the open end to the
wound in the abdominal wall. Into the cul-de-sac thus
formed he introduced croton oil, genna, and Epsom salt.
No accumulation of fluid took place. Schiff experi-
mented in a similar manner with aloes, jalap, and sul-
phate of sodium, and Radziejewsky with croton oil and
sulphate of magnesium, both with the same negative
result. Radziejewsky also analyzed the feces before
and after the administration of purgatives. The evacu-

ations produced by purgatives contained more water and
sodium salts than normal fieces, and sometimes products
of pancreatic digestion, but never as much albumin as
should have been present if transudation of fluid from
the intestinal blood-vessels had taken place. It wasthere-
fore concluded by these investigators, and is still main-
tained by some Tecent authors, that purgatives do not
induce either transudation or inereased secretion, and
that the watery character of the stools results only from
the greatly accelerated peristalsis, which interferes with
the absorption of the fluid normally secreted.

But subsequent investigations yielded different results.
Moreau introduced sulphate of magnesium into a portion
of intestine isolated by means of two ligatures, and after
some hours found a decided accumulation of fluid.
Brunton, experimenting in a similar manner, found that
croton oil, gamboge, elaterin, and Epsom salt caused a
decided accumulation of fluid. That the accumulated
fluid was not a transudation was evident from the fact
that it contained very little albumin. Brieger injected
into an isolated portion of intestine very small quantities
of colocynth. No accumulation of fluid took place, but
the bowel was contracted and slightly reddened. Larger
quantities of colocynth, as well as croton oil, caused an
accumulation of bloody fluid, with decided inflammation
of the mucous membrane. After injecting calomel,
senna, rhubarb, aloes, and castor oil, Brieger found the
bowel empty and firmly contracted. Sulphate of mag-
nesium in very dilute solution caused no accumulation
of fluid, but concentrated solutions of this salt, so also
Glauber salt, caused very decided accumulation. That
the fluid was a secretion, and not a transudation, was

evident from the fact that it readily converted starch into

sugar and dissolved raw fibrin.

Thus it hasbeen found in experiments that sulphate of
magnesium, sulphate of sodium, croton oil, gamboge,
colocynth, and elaterin, not only accelerate the peristaltic
movements of the intestines, but also induce a secretion
of watery fluid from the intestinal mucous membrane;
and that castor oil, thubarb, aloes, senna, calomel, and
minute quantities of colocynth accelerate peristalsis, but
do not notably increase secretion.

Hess, in experiments on dogs, endeavored to determine
the manner in which purgatives increase the peristaltic
contractions. He made gastric fistule a short distance
from the pylorus, so that he could easily introduce pur-
gatives into the duodenum. After paving determined
the quantity of the purgative (sulphate of sodium, eastor
oil, eroton oil, senna, colocynth, gamboge, and calomel)
which would act briskly, he introduced into the duode-
num a small, empty india-rubber ball, to which was at-
tached a long, fine india-rubber tube. After this had
been carried by the normal peristaltic contractions a cer-
tain distance, which varied in the different experiments,
he filled it with water to such a degree as to obstruct the
bowel. The purgatives which previously had acted
briskly then completely failed. THess therefore concluded
that the peristaltic movements excited by purgatives are
probably not propagated through long distances by means
of nervous apparatus, or, according to Engelmann, from
muscle to muscle, but that they are reflexly excited in
each part of the intestine by direct stimulation of its
mucous membrane.

MiLp PuracaTives.—Of the purgatives which act vig-
orously, without causing severe irritation of the intes-
tines, the following are commonly employed: aloes, rhu-
barb, senna, castor oil, salines, and mercurials.

Aloes.—In large doses, from five to twenty grains, aloes
produces semi-liquid or liquid stools. The first evacua-
tion rarely occurs before six hours, and often not before
ten or twelve hours. Some griping usually precedes the
evacuations, and they are offen attended by a feeling of
heat in the anus, and by straining, especially if the medi-
cine be repeatedly taken. From the slow action and the
tenesmus, it is supposed that aloes influences the rectum
more than other parts of the intestines.

In experiments on rabbits, Kohn found that aloes
caused moderate hyperzmia of the stomach, intestines,
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