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LECTURE [T

F1c. 11.—Large ganglia on the vagus (4 B C D E F), Swift's obj. 4.

F1c. 12.—Portion of Fig. 11 enlarged (Swift's obj. }). (&) Branch

oing to the vagal ganglion (/) and conrsing through 1t










THE ANATOMY OF VISCERAL INNERVATI V. 24

Dogiel insists, from fibres arising from peripheral ganglion
cells.!

The qus.“:.iinn is very difficult to decide on anatomical grounds,
for the intertwining of the axis cylinder of one cell with the
processes of another in the same group, easily ltlillli“i“ﬁ the belief
that the two have active touch of one another. This apparent
connection is shown in a Golgi preparation, given to me by
Professor Kolliker's curator, and which is reproduced in Fig. 16.
Physiological arguments, on the other hand, intended to

L

FiG. 16.—Cervical sympathetic ganglion of a call. (zaa)
Neurons: (66) nenraxons: (¢) neurodendrites ; (d)

)

varicose nerve fibrils.

solve this question, involve the production of so-called facts,
which not only require the apprehension but also the com-
prehension of the recorder, that is, they require not only
to be seen, but to be interpreted. The interpretation of {Iil
phenomena, and especially of experimental or artificial phenomena,
is admittedly no easy task. Inasmuch, however, as the function
1_“:1' all efferent ganglia i|1 a given stretch of peripheral nerve tissue
18 probably the same in kind, there does not appear to be any
insuperable reason u]n a chain of relay structures should not be

1 Op, eif., 8, 868 and RGO,





















































































































62 _ . EECTURE" TV,

observed by any means the same degree of tortuosity and coiling
as in the nerves of the uterus in early pregnancy or post-partum.
This coiling may indeed be such (as in one specimen which I show)
(Fig. 20) as to suggest the figurative parallel of paying out a coil of
rope to an object which is inereasing its distance from a point of
attachment. : ot

In the facts I have mentioned, and the specimens I show, I
believe I have grounds for maintaining that it is by this grandly

Fic. 20.—Coil of nerve from the uterus of a cat in early pregnancy.
Swilft's obj. }. Eye-piece out.

simple expedient that the nerve supply of an organ, intended to
vary in. size, is adapted . to these varying circumstances. The
apparent increase in the size of the nerves, their more. open
texture, their more succulent appearance, are but. adjuvant
conditions which promote the paying out of the.nerve-rope to the
lengthening organ. When we come to examine the relation of
the cardiac nerves to angina pectoris, in the next:lecture, the
bearing of these facts upon'a.wider range of physical conditions
will be more apparent. . The nerve-coil is, thowever, but an





































76 LECTURE V-

seen elsewhere, but which may nevertheless quite possibly oceur.,
A rounded nucleus may be ]llamxl quite laterally to the fibril, so
as to constitute a rounded knot or excrescence upon it, and which
is 80 rounded and displaced laterally as to convey at first sight

the idea of a small ganglionic cell, but which, on examination lw
high power (%, immersion), reveals nothing more than an irregu-
larly stained nuclear body, somewhat resembling a small ]”dcmmxl
corpuscle, but without the characteristic striation of the latter.

Fia. 21.—Divergent radicles B C of the branch of a nerve A, from
the uterus of a cat in advanced pregnancy. Swift’s obj. 3.
Eye-piece out.

These peculiarities may be seen under the microscope and on the
screen.  As we have already seen, the trunks and branches of the
uterine nerves have a more or less tortuous course, a '[fe-I*Tu[r-aiI}'
which, in the case of the larger nerves, I believe to be in inverse
proportion to the stage of pregnancy or size of the womb.

The local causes of pain in the parturient organ, which may
for convenience be termed visceral pain, are uterine and extra-
uterine. By extra-uterine pain I mean such as is caused by









THE DISORDERS OF VISCERAL S ENSIBILITY. 79

With this introduction I pass to the consideration of cardiac
pain as a type of disordered visceral sensibility. .

The natural provision made for safeguarding from 'umlue
mechanical stimulation the nerves entering and permeating an
organ, 18 nowhere better seen than in the heart. 1f !:he h:&ﬂl‘t of
an animal be taken which has died in systole, and be fixed 1n that
tetanic state forthwith by being placed in alcohol, IMiCroscopic
sections show well the means adopted by nature to protect both

Fic. 22. —Transverse section of a neuro-vascular atrium near
the apex of the heart in a sheep which died in systole,
A, artery; V, vein; N, nerve; F, fat.

vessels and nerves from undue squeezing by the close-grained
organ. The specimen I describe is from the apex of a
sheep’s heart prepared in the manner stated. The largest
nerves may be seen to be situated nearer the vein than the artery,
as they enter the organ at its surface, while the neuro-vascular
atrium is also well padded with fat. The whole constitutes a
perfect contrivance for obviating undue pressure from the sur-
rounding musele, which may be observed to be in a state of
systolic contraction. The same perfect adaptation to eircum-













































04 LECTURE VI

mater 18 from the same region as the general vasomotor outflow,
that is, below the level of the first dorsal nerve, and thus bring
the vasomotor phenomena of all the viscera, ineluding the brain,
into line.

Cardiac motion, like secretory and other motion, may Le
average or normal and plus or minus. A mid-point or equilibrium
1s a balance of extremes, and vital equilibrinm is maintained by a
certain variation around a centre of equipoise. Aceceleration and
retardation, augmentation and depresgion, constantly correct one
another with the sensitiveness of a species of tentacula to sur-
rounding circumstances, these tentacles being the nerves and the
properties with which they are endowed.

Erpiration

—l—",- B e

Frg. 24, Tracing 1.—Sphygmogram showing the influence of forced respiration

npon the radial [-l:Em- Wave, r1'r':|-'i1|;._-: 2.—H|-?|}'g|:|f-:_{|':a|.‘| of the same 3-'.|I-v

during -lllil'l breathing.

This is well exemplified by the influence of respiration on the
character and rate of the radial pulsation. The sphygmogram
(Fig. 24, Tracing 1) shows the small waves of forced inspiration
on the ascending portion of the curve, followed by the large waves
of prolonged expiration on the descending portion. These are no
more the evidences of a mere pneumatic suction and propulsion
than the cerebral cireulation is the passive arterio-venous balance
which Monro and his disciples conceived it to be. The pneumatic
conditions play a part in the one, as the comparative resistance to
atmospheric pressure does in the other, but the character and rate
of the waves 1n the two 'Erm'Linllﬁ of the eurve indicate a vasomotor
regulation, the peripheral ineentive to which is, I believe, to be
found in the increased pressure in the dextral chambers of the
heart and pulmonary eircuit during inspiration. For comparison
with the tracing of forced respiration, I show one of the pulse of
the same subject taken at the same time during quiet breathing,


















1 00 LECTURE VI

The conditions are somewhat different in the ;:]I:_Iille! of arterio-
sclerosis without valvular disease, and also in those mainly asgociated
with fatty degeneration of the heart. In the former, while the
initial conditions of the attack are to my mind indubitably central,
not peripheral, there may at times be noted a short period of
simultaneous arterial hardening in association with a quickly

pulsating heart. How much of this is spasm, and how much the

AN

Fia. 2h.

Fia. 27.

induration of an arterio-sclerotic and imperfectly filled vessel, I have
not been able, so far, to convince mysell.

The angina of the fatty heart, again, may be associated with a
slow, full, and soft pulse without suspicion of spasticity, the irre-
sponsive and degenerated ventricle throwing its contents into the
systemic arteries with bradyecardial sluggishness, and in imminent
danger of that syncope which so frequently overtakes 1t.












104 LECTURE VI.

hemi-diastole, this by hemi-systole, and this finally by a long dia-
stolic pause. The tracings emphasise these points (Fig. 29, Tracing
I and 2, and Fig. 30, Tracing 2). It has been observed that digit-
alis induces this rhythm in some cases, and this fact, I think,
supports a neural view of its causation. When the beat is triple,
and the first sound reduplicated, these events are erowded up,
the first short diastole is omifted, and the triple rhythm with
anacrotism results (Fig. 29, Tracing 3). Instead of the bigeminal
pulse of quadruplication, a trigeminal pulse may be present
which consists of three systoles and two diastoles (Fig. 30, Tracing
5). It is a gquintu-
plication. In all
these varieties the
ventricles act to-

] wﬁﬁr‘ﬁwﬁh“r“_“‘-ﬁr -\.r"-..,_‘_‘__f“"q._r"--.__‘__f"'--..l“-.__‘__

gether, not apart,
and the regulating
factorinthe rhythm
is, I believe, neural.
The cardiac cycle

B % .
may, we know, be i i I R N e S T
altogetheror almost
suppressed,and this
Pl beat, with 4l'||.'|.1]|'|.1[|l1'|_'4|.1ic|t| of the heart sounds best

El{'}'{'hil, 1L may fair- marked in 2, when the patient was recumbent.
]:n i!lL‘ 1[!'}_{![(‘:1!, 18 & T]';l,l_'[nf_f5},—':':11]]:.‘g|:|t|:_7|'.'l'u| from the same case stand-

"Wﬁﬁuﬁwr%lﬂﬂ
2

Fie. 29, Tracings 1 and '_*'.—-:'il|||'c_-_[r||<|:z';1r||:~' af ll!'u||5rl"’i

‘l'éll‘ifl[.'ﬁ' “f i!]]liEli- E:||§_':,, when the 4lt1.'L|]j'111-151'.11i--Ll lll'l.' t']'..'m;_'v of rate was

tion "1'[‘”1 1“‘““’11,“- converted into triplication, the anacrotic summit
g b L .

not only neural

but more precisely

pneumogastric in origin, and due to local cardiac or distant reflex

'I;ui;ni_: the [‘[']'l‘.'-{_"Hv]’J'lH.[il'{! of the hemisystole in Trac-

s
g 2,

stimuli (Fig. 30, Tracing 7).

Some of the varieties of abnormal cardiac rhythm mentioned
may be of long duration, but they are essentially an adaptation
of the organ to certain eirecumstances, with a view to carrying on
the eireulation; and while they may at times be significant of
cardiac failure, they are not necessarily so, and cannot therefore be
regarded as pathological. Tt is not so in some cases of persistent
bradycardie and tachycardia. In the former, as we know, the
heart's action is abnormally retarded, the neural cause of such
retardation being, it would appear, either in the heart or owulsufe
the heart (Fig. 30, Tracing 1). Dehio showed?! that extracardial
bradycardia could be accelerated by the administration of atropine,

L & Polersh, med. Welnschr., 1802, No. 1,
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and that what he terms cardial bradycardia could not be so affected.
It is the latter kind which constitutes the graver danger to life. The
precise neural mechanism of the condition can only be surmised,
not having yet been demonstr: ated. Retardation should normally

|[t|'1~71|.|\u 1_1':_'.._1_']1L[||.[|r”|. ||..|H-1 s 'I‘r |]||E""w-. ]‘il’;ll I'Ii] "Hil l[ 1\‘!"[1].[! l.tl'l]! |1] l
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¥ \'|‘.".L-"i:|.'_[ 1. “-l-':lj.':_:l'.l-ll_z:':un-::-I |---]'.-:'.--[|':Lt bradycardia. 'l"|.=;-;i||_-_; 1
Sphygmogram of bradycardia with dropped beat. Tracing 3.

Sp ]u} ecmograms of paroxysmal tachycardia. Tracing 4.—Sphyg-
mogram from the same case of 5"'LI"I'?-.':.'*-:II:LI. 1:['!.I.‘.'L':Il"li-’i, after
subsidence of the attack. Traci g . :':|l.|l;~'_'_'lll'l_:_{l'-".lll Irom & case
of quintuplication of the heart sounds in aortie valvular disease.
Tracing 6.—lLrregnlarity of the pulse, with hyposystole from a
case of donble mitral disease. Tracing 7.—Aecyelia, with complet

anil |-.|1'i:-:] intermission of the pulse.

the absence of myocardial degeneration, or some general depressant,
such as a poison, whether auto- or heterogenetic, that the seat of
the disorder is in the spinal visceral innervation of the heart, an
examination of which will probably ultimately reward the labour
of some one. The transient bradycardia which follows fevers such
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