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PREFACE.

e -

It has often been a matter of regret that direct experiments
can be so partially made on the Sympathetic Nerve. Its prin-
cipal portions are so much connected with vital organs, and are
so deeply placed, and the exposure of them is attended with
such violent and fatal consequences, entirely independent of
their peculiar faculties, that very little decisive information 1s to
be obtained from the investigation. In parts more easily
cxpused, it has, indeed, been made to appear that a simple
division of the nerve does not impair the efficiency of the rest :
and experiments made more indirectly, and morbid anatomy
have shown that the nerve and its ganglia may be irritated by
the external and internal application of medicines, and by
diseases. For appreciating the quality of its ordinary percep-
tions, trust must be placed in the healthy feelings of Man, as
compared with those in disease, and the different effects of
similar materials for food or medicine in himself and animals,
For determining the extent and power of its faculties, the prin-
cipal source of information must be sought for in Comparative

Anatomy, when the variations in the different classes of animals
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and the modified faculties in each class will be found, on due:}
consideration, to produce some satisfactory explanations. For:
determining its nature, and the origin of its power, much must
be left to probability; but these, if carefully considered, may
tend to rational conclusions, and not be without some inte-
resting, if not advantageous results. The information contained
in the following pages has been drawn from all these sources ;
they are not offered as a complete history of the sympathetic
nerve, but only as an addition to the Author’s former observations.

Although the sympathetic nerve has always heen considered
as an object of interest, and has received great attention from
very distinguished anatomists; its funetions do not seem to have
been properly appreciated. In desiring too much, or in adopting
the views of celebrated men, which favor a mechanical physiology
rather than those most calculated for elucidating the functions
of the living body, its most obvious and useful properties have
been lost sight of. If a comprehensive knowledge of it is desired,
it must be obtained through sufficiently large and extended
means. It is not enough for the human body, or for animals to
be dissected, unless entire subjects, or large portions with the
organs attached to the nerves and blood-vessels are employed,
for only then can there be the opportunity of observing the
size of ganglia, their ramifications, and plexuses, and their pro-
portions to the cerebral and spinal nerves, and the several
organs they supply and combine. Small parts dissected with
the aid of magnifying glasses may be advantageous in clearing
up points obscured by situation, delicacy of structure, and the
attachment of connecting tissues; but the investigation of

small parts alone, however numerous, is incompatible with suffi-
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' cient knowledge, and therefore must fail of leading to a full
~and dispassionate mode of reasoning.
Whether the sympathetic nerve is to be considered as a whole,
or as supplying separate regions or single organs, its ganglia and
' branches must not be interrupted by too much dissection. It
may be useful, as one step in Physiology, to have it carefully and
minutely unravelled, to trace the various natural branches com-
posing it to their destinations, to their connections between them-
selves, and to their combinations with the cerebral and spinal
nerves, If the investigation has been carried beyond its legiti-
mate boundaries, the preparation may present a vast and curious
assemblage of minute nerves and ganglia, but it will be so
perplexing as to produce doubts and difficulties, when they did
not previously exist. If it could be conceived that such a
separation of parts could exist in a living body, the object of a
peculiar and combining system would have been destroyed, for
‘many of the particular connections for sympathies and co-ope-
rations would have been severed, and divided ganglia, which,
in their integrity, were constructed for the more distinet supply
or isolation of particular organs, would fail of their intended
purpose, and the removal of all the retiniform nervous structure
would prevent the more uniform and harmontous combination,
necessary in delicate or much extended organs; the removal of
the neurilema, so as to make every minute fibril of a nerve
appear smooth, must generally carry away connecting me-
dullary filaments, and lead to erroneous conclusions, both in
Anatomy and Physiulﬂg}r..
When an edifice is to be reconstructed, the skilful architect

will take care not only that the several parts are removed in
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THE NATURE AND FACULTIES

OF

THE SYMPATHETIC NERVE.

CHAPTER 1.

THE NECESSITY FOR THE SYMPATHETIC NERVE.

THERE is the same principle producing intelligence in every

creature, with the addition of the mind for man, and it 1s
conjoined through the nervous element with the S s
medullary and cineritious matters appropriately P
modified ; the medullary may approach to transluceney, and the
cineritions to a fading of the grey colour, so that in some
animals there shall be no distinetion between them. Each may
have the usual degree of solidity lessened by the intermixture of
fluid, and the thinness and quantity of the containing mem-
brane, and by these variations the translucency will be more or
less favoured, and their power in a proportionate degree dimi-
nished. The whole nervous system is formed out of these
materials, and, without such simple means, it would have been
impossible to have connected in one graduated scale of power
the instinet or intellect, and to have placed the animal c:re‘gtiuu
under the fundamental laws of the elements by which life is to
be sustained, and the body to exist in freedom and ease.

B
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As some animals were intended to move and breathe in air;

they should occupy different districts of the globe,,
which have peculiar conditions both with respect to

Centres nnd
Merves.

and cineritious matter disposed in a particular shape, or order, |y
for constituting the centres in the brain, spinal marrow, and |
sympathetic system, all of which have power according to their:
size and complexity, and require varied nerves for connecting:
with them different organs. It is not sufficient for an organ to
have a larger or smaller quantity of any kind of nerve, but it
must be of a suitable quality, and when 1t is not made such
through its centre, it must be modified either by varying the
fibrils within itself, or by changing them in a ganglion or plexus.
In the animal body everything has been so arranged that the
most important functions may be carried on by the simplest means,
so that when the heart is set in motion, its impulses

‘:ﬁﬁ%ﬁ may excite various other parts, and promote the con-
£ tinuance of life; but as the heart is not always present,
even in perfect creatures, so in the germ of these as well as in
some of the lower animals, arrived at maturity, heat and other
exciting powers in the atmosphere call into activity the nervous
system, and afterwards promote the energies of the organs
necessary for their support, and for the continuance of life.
The material nervous system never acts alone ; it is the recep-
tacle of powerful agents, but only the medium for receiving and

conveying impulses, and for modifying them in their course.
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| No change or action takes place without the interposition of one
of these agents, or of some vital organ, some atmospheric
influence, or some reviving materials received as nourishment.
The nervous system must be considered as the instrument of the
Jinstinct or the intellect, for controlling all the parts constituting
|the living body, and for soliciting beneficial, and re- :
pelling noxious influences, by acting with organs %%?E%ﬂé:e_nfg;
| which prepare and purify the nutritious and vitalising
{fluids. The faculties of each animal, varied by the construction
of the nervous system in connection with appropriate organs,

lead it to corresponding pursuits, and these to places where

—

nourishment can be acquired; and as the quality of the nervous
system requires the use of particular food, the animal creation is
necessarily distributed over different districts, and every animal
finds its appropriate sort. Any particular quality for the whole
would have frustrated this plan, as there would not have been
enough of the same for all. Variously contrived orgams, and
appropriate nerves, are necessary for taking such a multiplicity
of food, and preparing it for deglutition. In the four superior
classes of animals, the par vagum is the principal nerve con-
cerned in digestion, notwithstanding the shape or structure of
the stomach; it may therefore be presumed that the leading
{feature in this process is similar in all of them., There are
| generally, intestines for assimilation, and the separation of the
chyle from improper matters, and other organs for assisting
in these processes, which require modifications of nerves. In
'some animals, the same nerve suffices for the entire alimentary
canal as is employed in other parts of the body; but in the higher,
different nerves from those of the stomach arve required for the
kintestines, and still different ones for other organs,

In- vertebrated animals there must be an intermediate

B 2
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system placed as a barrier between most of the viscera and,

e the brain, and it must be of a peculiar conform ¥
fhesvmpihetes tion in different animals, otherwise it could notyy
harmonise with the varying qualities of the centres, andiy
viscera ; without it, many of the viscera would have bee

perpetually communicating impulses, from their almost inces-

sant changes, to the sensory, and interfering with the us

blood, by actuating the digesting and assimilating organs,
but they are also employed in the organs necessary for 1
purification and circulation. The par vagum, which has th
highest faculties, influences digestion, and the completion an
purification of the blood ; the more moderate powers of th
sympathetic have an intermediate office in the assimilation an
separation of the chyle in the intestines, and expelling they
extraneous parts, and in the circulation of the blood through
the heart and arteries. As branches of both are combined ford
the co-operation of the several organs, it will be necessary, after
the consideration of the sympathetic, to notice briefly thej
principal functions of the par vagum.

The great object of the sympathetic nerve is to furnish the
parts it supplies with an appropriate nervous excitement of such:
obect o o & quality as will insure their functions without dis--

Sympathetic. ¢ rbing any other portion of the nervous system..
It connects in different degrees all the parts of the mervous:
system as an harmonious whole, but brings them in so slight a.
degree in communion with the sensory as to allow only a
perceptibility that can appreciate and respond to impulses:
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Ilwithnut permitting them to proceed beyond the viscera. By
| preventing sensation, it becomes favourable to the production of
: involuntary motion, so that impulses on the lming membrane
| of the viscera, when sufficiently strong, are responded to, and
ithe contraction of the muscular coat takes place. For these

dpurposes it has a peculiar conformation which differs more or
\lless from the other parts of the nervous system. Although it

‘fcommunicates with several cerebral nerves, it assimilates most
fto the fifth and spinal nerves. From these and their centres it

‘Iprobably derives some of their essential or diffusive influence

i
[

for fortifying its vital powers, but admits only just as much of

their faculties as corresponds with the functions of the parts it
fsupplies. It is not less extensive in any of the four superior
fclasses of animals, in proportion to the parts it actuates, but its

—

structure 1s more or less complex, and in the same degree its
Yfaculties are more distant from, or approach nearer to those of
fthe rest of the nervous system, and accordingly are more or less

jindependent. When its faculties are insufficient for the organs,

fhaving more complicated functions than those it generally
Jpromotes, branches of the fifth, the par vagum and spinal
fnerves, are combined with portions of it ; or when any organs,
fsupplied by cerebral and spinal nerves, require a more general

and higher excitement from the heart and arteries, they receive

more branches from the sympathetic.
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those of the respiratory muscles, and for forming the splanchnic
nerves, which are conveniently concentrated in the large semi-
lunar ganglion for supplying the extensive viscera. The lumbar
ganglia are large when a great amount of branches is sent by
them to the viscera and the aortic plexus, or when the spinal
nerves require to be freely connected with the heart for insuring
a greater quantity of blood to the parts they supply. The sacral
ganglia vary in size in man and different animals; they bear a
large proportion to the spinal nerves and the extremities, and
therefore, as well as on account of the small quantity of the
vascular rete, do not exist, or are extremely diminutive in the
porpoise. They give very small branches to the arteries and
ligaments, fat and absorbents, but very large ones to be com-
bined with the sacral nerves, and through them with the arteries
of the limbs. The single ganglion exists for connecting the
two chords together; in animals with tails, it is largest, and is
often repeated lower down in the tail.

In birds, the small superior cervical ganglion conmects the
several nerves 1t communicates with ; its proportion corresponds
most with the branches of the fifth, and the arteries of
the nose and palate. The usual prolongation accom- s
panying the carotid artery is very small; the more prineipal chord
accompanies the vertebral artery, and is attached by a small
ganglion to the anterior trunk of each cervical nerve, and the
whole number in proportion to the spinal marrow is more than
equivalent to the large superior thoracic ganglion of mammalia,
some allowance being made for the number in different birds,
The ganglia of the thoraciec portion are united with more or
fewer thoracic spinal ganglia below the first, according to their
number, so that they unite with six in the swan, and four in the

golden eagle, and send off branches which form an extensive
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plexus at the sides of the vertebrw, resembling that of the:
splanchnic nerves in man, but it is more connected with branches:
of the intercostal arteries; from this plexus, in connection with |}
the sympathetic and spinal ganglia, the small semilunar ganglia,
convey their power to the viscera, and communicate with the:
nerves of the opposite side on the ceeliac and superior mesenteric -
arteries. Larger thoracic ganglia, and smaller semilunar, do not
probably differ much from the reverse order, which takes place
in mammalia, and could not be so well accommodated in birds.
The other ganglia, corresponding with the lumbar and sacral,
communicate with the spinal nerves by small branches; the
ganglia are small, but proportionate to the uses of the kidney,
lower part of the intestines, the arteries, and spinal nerves.
In amphibia, the snake has only the superior cerviecal ganglion,
and the palatine distinet and fleshy, whilst all the rest are plexi-
et form. There is not a ganglion in the place of the
superior cervical in the turtle, but similar branches to
the Vidian, and others pass upwards for the same purposes, as if
they proceeded from a ganglion. From the extensive mem-
branous, superior thoracic ganglion in the turtle, branches are

sent to join the cervical nerves; in the alligator*, corresponding

* The following description was taken from an alligator six feet long :—There is
a small prolongation descending on the surface of the anterior cervical muscles ; it
communicates at the upper part of the neck with the chord in the usual canal of the
vertebral artery, and then passes to join the cceliac plexus. There is a continuation
of the sympathetic having numerous ganglia in the usual canal of the vertebral
artery. The ganglia do not adhere to the spinal nerves as in birds, but send
branches to them : they are not so large in proportion to the spinal nerves as in
birds. There are ganglia in the thoracie and lumbar portions ; and the thoracie
adhere very much to the spinal nerves, A strong branch from the first thoracie
ganglion, which corresponds with the lowest nerve entering the axillary plexus,
accompanies the right portion of the vein corresponding with the superior cava,
which is not in one trunk, but the subelavinm and jugular of each side form a sepa-
rate one, which enters at the bottom of the perinn.rdiurn; it becomes mixed with
branches of the par vagum, and thus corresponds in some degree with the cardiac
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branches pass from numerous small ganglia attached to a pro-
longation in the vertebral canal, as in birds, but do not adhere
to the cervical nerves as in them, but only communicate by
branches. In other respects the thoracic portion in the turtle
and alligator, and crocodile, is similar to that in birds, but the
ganglia are smaller. The splanchnic nerves form a plexus in
the place of the semilunar ganglia, and with the exception of
some for the reproductive organs and tail, the distribution is
similar to that in birds. The splanchnic nerves are large, but
are derived from very small ganglia, or from only small plexuses
attached to a slender prolongation. In mammalia, if the ganglia
in the prolongation are very small, the prolongation is larger,
but in amphibia it is also small.

In fishes, the first distinet ganglion sends up a branch to join
the fifth, and par vagum, and after the splanchnic nerves are given
off, the prolongation and its ganglia are continued Gudey
downwards to communicate with the spinal nerves,
give off the spermatic, and pass on each side of the aorta to
the tail.

The plan of distribution in the sympathetic, considering the

various forms of the body in the four superior classes of animals,

nerves in birds ; but the heart has also a large supply from the par vagum, the
branches of which ramify considerably on the pericardium before they pierce it for
reaching the heart. 'The nerves pass behind and on the pericardium, to which they
adhere so firmly as to be with diffieulty separated in their progress to the heart.
There is a large plexus formed from the superior thoracie ganglia for the liver,
Branches, proceeding from several thoracie ganglia, form a plexus about the renal
capsule, instead of a semilunar ganglion, and from this and the other lnmbar portion,
branches are given to the ovary and oviduct, also to the intestines. There is more
membrane in the plexus than in the turtle, and the branches are finer and softer, so
that although it approaches nearer, it does not reach to the state of a fleshy, or close
semilunar ganglion, and does not form so uniform a membranous surface as in the
porpoise, pig, and others, in which there is much membrane and not much of the
close fleshy ganglionic structure,
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preserves a very great similarity, because it corresponds almost:
entively with the fifth and spinal nerves, and is very much,

Gonery COMNected with them soon after they have emerged

GBPOSOn: from their respective places of origin, so that when

the skeleton is extensive, and composed of larger bones, it only
makes the chord of each side longer, and placed rather more
apart from its fellow at the median line. The presence of large
and active extremities makes it larger, and particularly its
ganglia, which communicate with their nerves. It may be
broad, with very small ganglia embedded in it, and appear itself
partly to furnish the nerves. It may be very small when it
merely forms a connection between ganglia, or it may be double
for convenience of position. When its branches can be con-
veniently accommodated, they pass alone, or for a safe convey-
ance with arteries to organs, sometimes with veins, or with
excretory duets, or in special canals. Ganglia vary according
to many circumstances attending the convenience of location
and function, so that they may be larger and less numerous,
or smaller and more numerous, or they may be larger for higher
faculties in one class, and smaller for even corresponding ones
in another; several smaller ones may exist in the place of a
larger one, and be equivalent in function. The leading gangha
always found in mammalia are the superior cervical, the superior
thoracie, the semilunar, and often the hypogastric. In the other
cervical, there are greater variations with respect to the number
and size, and in the other thoracic there are variations in
number and size on account of the number of ribs and spinal
nerves; the lumbar and sacral vary with the number of vertebre;
their size varies with the organs placed in their vicinity. They
correspond very much in size with the nerves they communicate

with, and the arteries accompanying them. In the several
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classes there are variations on account of the size of organs,
their structure and functions, and some on account of the very
different economy of the whole animal. A ganglion may not
appear proportionate to the branches given off, as some of them
proceed from the prolongation, a larger ganglion above making
up the deficiency. In one part, large branches may be required
for the viscera, whilst those communicating with the spinal
nerves are small; on the contrary, small ones may be required
for the viscera, and larger ones for the spinal nerves.

It appears, that, although there 1s a general resemblance,
there is something peculiar in each class of animals: it is neces-
sary, therefore, to consider the variations separately
and conjointly, for no one can be taken as the certain e a
standard whereby the results of the arrangements in all the rest
are to be determined, and the consideration of the whole will
tend to explain the reasons for the variations, and lead to the
most probable conclusions as to the general intention of nature
in the formation of the sympathetic nerve.

In birds, none of the ganglia are equal in size to those of
the largest of mammalia; compensation is, however, made by
a greater number. In the alligator, there is a fgpe o
numerical correspondence with the vertebrse in Sapeu
birds, but not in the same proportion as to size; in other
kinds of amphibia, as the turtle, they are much fewer, and still
fewer in the snake, and, in all, much less in proportion to
the spinal marrow than in birds. In fishes, the superior
ganglion 1s large, and in all the others much smaller; the
proportion of the whole to the spinal marrow is rather larger
than in amphibia, unless the alligator be an exception. In
all the four classes, the most superior ganglion is of the close,
or fleshy character,



12 THE NATURE AND FACULTIES OF

In mammalia, the peculiarities of conjunction between the
cerebral and spinal, and the sympathetic nerves, are very few.
In man, the only instance approaching the insertion of a gan-
glion in a nerve, is the lenticular in the branch of the third
given to the inferior oblique muscle of the eye. In mammalia,
Connections of there are only a few instances, and these not constant,

ganglin with ce-

Eﬁmﬁﬂlﬂ as a ganglion attached to the Vidian nerve, and

£ corresponding with the spheno-palatine in man, and

inserted into the lateral nasal nerve; the otic ganglion to the
inferior maxillary and buccal nerves; the lenticular to the nerve
of the inferior oblique muscle; and into the trunk of the par
vagum. In the spinal nerves there is not an example, but it
joins all of them by branches. In birds, there are three kinds
of communication with sympathetic ganglia, as the superior
cervical, which joins the glosso-pharyngeal nerve; the other
cervical ganglia, which join to the anterior trunks of the cervieal
nerves and first dorsal; thus including all the nerves entering
the axillary plexus; thoracic ganglia, which join the ganglia
of the intercostal nerves, and the communications of the lumbar
and sacral ganglia by branches with corresponding spinal nerves.
In amphibia, there are two kinds of communication, one between
the thoracie sympathetic ganglia and spinal ganglia, the other by
branches sent from them to nerves. In fishes, the connection is
by branches.

In mammalia, it appears, that, although the sympathetic is
more complicated in having larger ganglia and plexuses, it is
g s vnone distinet, and as its ganglia and those of the

charctess:  gpinal mnerves are never conjoined, the viscera are
therefore more separated from the other parts of the nervous
system, the sensory, and intellect. In birds, the conjunction

of its ganglia with the cerebral and spinal nerves and ganglia,
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produces a more common property between them, and therefore
between the viscera and the more external parts. This inter-
mixture of two kinds of ganglia is a degradation from mammalia.
In amphibia, the condition of birds is nearest approached by
the alligator, but the ganglia are smaller, and do not adhere
to the cervical nerves, but send branches to them; the con-

dition of birds is next approached by turtles, and lastly by
' snakes. In fishes, it approaches less to the spinal nerves than
in amphibia.

It has been remarked, that the sympathetic nerve in man is
altogether the most complicated, but the most distinet, and
that it is so in mammalia with some variations. In birds
the ganglia are united not only to spinal nerves, but to spinal
ganglia. In amphibia, there is a great diminution e

both in the number generally, and also in the size of oot teq e

rerteh
the ganglia, and in many instances they form plex- s

uses instead, and the sympathetic approaches the spinal nerves
in texture and appearance. In fishes, there are more distinect
ganglia than in amphibia, but the sympathetic is altogether
more simple than in mammalia and birds. In all these instances,
there is not a very remarkable decline in the disposition of the
spinal marrow and its nerves, although there is some in the
quality, as it and the nerves assume a softer and more translu-
cent appearance.

It may appear that the nervous system of invertebrated
animals is analogous with the sympathetic of the vertebrated,
and although there are external similitudes, the T
analogies of the spinal marrow do not cease, but Sympathetic
only incline more to those of the sympathetic, so that the
faculties are not so high as those of the spinal marrow of the
vertebrated, nor so low as those of the sympathetic of amphibia,
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and especially the snake. When the spinal marrow ceases to
exist, the sympathetic also ceases to accompany the chord on
each side, and any nerves distributed to the viscera have only a
faint resemblance of it; the same elaborate intermediate system
is not required, probably as the quality of the perception of the
viscera differs very little from that of the chord. If any of the
organs be capable of communicating impulses at variance with
the rest of the nervous system, or a peculiar source of excite-
ment is required, a special ganglion may be appended to any of
the nerves, by which either the differences may be equalised, or
the agency of any organ may be increased.
The chord of some of the highest of invertebrated animals is
rather more fibrous, and the ganglia rather more solid than
s the spinal marrow, but the translucent appearance
Centres.  approaches in a considerable degree to that of some
fishes, and this is undoubtedly a higher condition of the nervous
system, inasmuch as it favours a more acute sensation, and pro-
bably a more active volition than the greater firmness of ganglia,
and the more fibrous and nerve-like disposition of the chord,
and agrees with the observation in the highest of the verte-
brated, that the softer the nerves, the more exquisite are their
faculties, provided there is a due quantity of medullary and
cineritious matter in proportion to the membrane.
Changes do not take place on account of any single organ,
but from modifications in the whole animal. There does not
Necassity for OPDEAT t0 be a sufficient alteration in the circulation
Modifieation.  a1yd yespiration between the highest orders of the
invertebrated, and the lowest of the vertebrated, to require
the absence of the spinal marrow and sympathetic, and the
substitution of a chord with few, or numerous, ganglia; and
although there be a heart and arteries, and only a modified form
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of veins in the invertebrated, the quality of the muscular fibre of
the heart, as well as of the other parts of the body, may require
the modification of the nervous system. When the circulation
is more contracted, the firmness of ganglia renders many
animals less liable to be affected by privation, or torpidity, or
exposure to the effects of the atmosphere, and various other
changes incident to their low condition. The adoption of
numerous small vessels for the supply of ganglia, and the power
of exciting them by heat communicated to the terminal nerves,
makes any impediment to the flow of blood less destructive of
the vital powers, but at the same time diminishes the general
excitement, which a larger accumulation of matter, having the
quality of the brain and spinal marrow more copiously
and uninterruptedly supplied with blood, tends to produce.
Although they may in some instances have a more direct supply
of blood than the ganglia of the sympathetic of the vertebrated,
the activity of the system depends very little on it in numerous
instances, or on any innate powers, but principally on external
circumstances, as the warmth of the atmosphere, for the recep-
tion of the influence of which, ganglia are peculiarly adapted, as
they can promote the vital powers when it is present, and bear
to discontinue them when the heat has fallen low; it at the
same time stimulates the blood-vessels with the ganglia, which
act only conditionally, as well as the various organs, so that
when it fails, the nerves of the skin become torpid, and when
food is absent, the nerves proceeding from the ganglia to the
viscera become quiescent, and the arteries abate their activity ;
the ganglia, nevertheless, from their peculiar construction, retain
‘their vitality. When heat has excited the nervous system, the
activity of organs, and especially the increase of the repro-

ductive, tend to continue the various functions of the body as
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CHAPTER III.

THE INNATE AND ACQUIRED POWERS OF THE SYMPATHETIC.

It will be necessary to inquire into the nature and extent of the
innate faculties of the sympathetic, and the degree and manner
in which these may be increased or diminished. The . . .

the diffusive in-

sympathetic contains two separate powers, a diffu- fuence, and the
perceptive and

sive influence and a perceptive and motive faculty. motivefaculties.

The diffusive influence, which forms the element of the
material portion of the nervous system, the sympathetic nerve
has the power of deriving from, and through, the iy aiffusivein.
cerebral and spinal nerves. It can have its powers Sympatetic,
depressed or exalted; they are depressed when those of the
brain and spinal marrow are low, and especially when the spinal
marrow has been permanently injured ; they may be exalted
in any increased vital process, whether sound or morbid. As
the whole system becomes excited by new actions set up in
organs entirely through the sympathetic, so may changes in the
structure of ganglia, with an appropriate supply of blood, tend
to exalt their condition, and that of the diffusive influence in
the sympathetic nerve itself.

The perceptive and motive faculties are concentrated in, and
have their specific powers limited to, any particular region by a
ganglion or plexus. The quality of the perceptive ru, percoptive
faculty depends on the structure of ganglia, the Tocaltien,
agency of which will be noticed further on; its powers are

L&
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capable of being further exalted or depressed by the state of thed
diffusive influence. How far the perceptive and motive facultiesd.
are distinet from each other, is doubtful. It may be maintained},
that a motive action is a necessary consequence of a perceptiveds
impulse, and the motion of the muscles depends on theirdy
peculiar structure, which only requires a sufficient stimulus fo
insuring its action, so that if the contents of the intestines are
mild and small in quantity, they excite only the villous coat, butf
if irritating, they excite also the muscular. The heart has in§
itself apparently a far greater power than is usually derivedify
from such small nerves as belong to 1t ; the perceptive conditionif
of its lining membrane is produced by its nerves, and if thej}
peculiar irritable quality of its muscular parietes connected with§
its perceptive faculty is not produced by the nerves, it is con-
trolled by them, but whether there be a distinct motive faculty,
as In the nerves of the brain and spinal marrow, must remaimn
undecided. The sparing connection of the sympathetic withi}
the nervous system at so many different points, probably makes .
its faculties more gentle and less communicable in any greatif
force to organs than they would have been, had the whole
proceeded from any single part of the oblong medulla, or spinallf
marrow like a large nerve ; the same multiplied origin makes:}
the diffusive influence more independent and less likely to be:
interrupted.

Besides the nerves having different faculties, and especially the:}
par vagum, the oblong medulla gives off the fifth nerve, which con--

veys both sensation and volition; it also communieates:
Relation of the '

the Wpinat mar, these two faculties to the spinal marrow, which has a:}

35 peculiar structure for giving origin to the anterior and
posterior bundles of nerves, and for the completion of their innate |

motive and perceptive faculties. Although the upper part is gene-



THE SYMPATHETIC NERVE, 19

rally so large as to correspond with the lowest part of the oblong
edulla, it may be very small, as in birds; but whether it be large

r diminutive above, and large below, and the nerves given off
ew or numerous, the communication with the oblong medulla
uffices for conveying sensation and volition to the whole.
en it has ceased to communicate freely with the oblong
edulla, it does not impart either sensation or volition, and the
erceptive and involuntary motive powers it has then within
tself are somewhat like those of the sympathetic, except that
is may feel pain. The sentient and voluntary faculties, so well
parted to the skin and muscles through nerves and ganglia of
appropriate strueture, can be countervailed by modifications
sympathetic ganglia, if the intermediate branches are con-
sidered as possessing any sensitive and voluntary properties
n account of their connection with the spinal marrow. The
ctions of the sympathetic in the motion of the viscera follow-
ing a perception, whether the person be asleep or awake, are
imilar to the same faculty inherent in the spinal marrow insu-
ated from the brain. In considering the state of the spinal
1arrow, and its nerves in sleep, and after an injury, it is not
ifficult to conceive how a slight change in ganglia from the
"structure of the branches passing between the sympathetic and
pinal nerves may prevent the communication of sensation and
volition. It is not, however, intended to maintain that there is

]

the same condition of the sympathetic in the highest classes, as in
“Ithe spinal marrow insulated from the brain, for its quality is more

citing, and as far as regards the organs it supplies, it is even
|

|

ore so in some respects than that of the perfect spinal marrow.
t only agrees with the mutilated spinal marrow in allowing
“linvoluntary motion, and in having such a perceptive quality
cannot communieate to the sensory the impulses from the

c 2
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intestine  motions, and actions of the organs it supplies. Thef®
quality of the faculties does not depend so much on that of the#
spinal marrow as on the particular structure of ganglia; the| *
highest quality, which is most distant from that of the spinaf®
marrow, accords with the functions of particular organs only of®
some animals, whilst the lowest which approaches nearest tof
that of the spinal marrow may harmonise with the generad
peculiarity of structure throughout the body, and especially thef!
lower functions of amphibia.

It is a question whether the sympathetic is formed fromfw
the cerebral and spinal nerves, or whether it is a peculiali

| structure which only communicates with them. Ay
Alleged origin of

theSympathetic: it may be divided without any apparent inconve

nience, it may be assumed that the parts above and below the¥
division remain capable of performing their individual functions{s
and that the whole has a similar conmection with all th

o
cerebral and spinal nerves it communicates with, and that 14
does not originate from any particular centre like other nervesgu
but consists of a great many centres more or less powerfully ot
extensively connected together. The sufficiency of a chord with{&
ganglia in the invertebrated animals, or, indeed, of one almoss¥
without ganglia, leads to the probability that the sympathetiofs

nerve has in itself the power of performing functions independu
dently of the spinal marrow, and that its ganglia are capable ojn
giving and receiving impulses, and of conveying them also teflh
other parts. The sympathetic and spinal nerves communicateflf
only just as much as connects the sympathetic with the sensoryjy
for allowing a moderate perceptive impression to be producediy
and to be capable of exaltation by any increased activity of theqy
nervous system, or by any great excitement of the parts suppliedfd
by cerebral and spinal nerves, and, on the contrary, it cany
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influence the cerebral and spinal nerves by conveying either
ealthy or morbid excitement to them from the viscera.

Although there is an addition of a ganglion to each cervical and
t dorsal nerve in birds, the chord of the sympa-
thetic continues of the same size almost until each
nerve entering the axillary plexus has been communicated with
s the chord and ganglia below are amply sufficient for supply-

ing the splanchnic nerves, it may be concluded that each cervical

Extent of inde-
pendence.

anglion is constituted almost entirely for its own uses, along
with the corresponding spinal nerve it communicates with, and
hat the cervical portion at least, and the thoracic as far as it
combines with the thoracic spinal ganglia, are not formed from
the spinal nerves, but are only connected with them. It must
be conceded that the sympathetic has innate perceptive powers
and faculties which it conducts by branches passing from the
median side of the ganglion, but it may be questioned whether
#those passing from the external side of the ganglion are given
to or derived from the cerebral and spinal nerves. Whether
the sympathetic be considered as an independent system, giving
filaments to the viscera and the cerebral and spinal nerves, or
whether it be considered as a tributary one receiving its supplies
from those nerves, and giving branches to the viscera, there
must still be the same peculiar structure for modifying it to
correspond properly on the one hand with the viscera, and on
the other with the cerebral and spinal nerves and their centres.
If the branches are considered as passing to the cerebral and
spinal nerves, some portion at least of them must be in intimate
communication with these nerves, and so assimilated with them
that in morbid conditions they shall convey impulses through
them and the spinal marrow, or if they are passing from the

spinal nerves to the ganglia they must still be able to convey
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similar impulses. It is probable that according to the necessit:
filaments become intimately united with the spinal nerves ne

their origin, and that some are only in connection with the
for being conducted to the arteries which terminate with th
nerves in the limbs or other region, and that others joi
branches of spinal nerves for particular funections, as in th
external spermatic of some animals, and in the thoracic
others, when the mamma is placed in either of these localities

If the sympathetic be an independent system, and have
innate perceptive powers, it is not improbable that this faculty

may be enhanced by its communications with oth
Enfhn.:;lcf_m:nt of
aclltles.

nerves, and if the ganglia are very simple an
plexiform it may accept in a degree proportionate with 1
simplicity a share of the faculty of the nerve it communicate
with; but when ganglia are of the highest order and structure;
it is not assimilated to, but is more distinct from the nerves i
communicates with, and then it does not accept the sensitive
faculty, but only the diffusive influence. When one of its o
ganglia communicates with a spinal ganglion in the thorax
birds, it will not make it more sentient, but it may give 1
higher power for exciting its accompanying artery to its termi-
nation and the skin itself, or when it communicates with the:
sentient and motive nerve combined, as in the neck of birds, it
will tend to exalt the activity of the muscle also.

In producing sympathies and combinations through its:
ganglia and plexuses according to their simplicity or

How far the fa- . . . . -
culties of ‘the extent, it may be a question whether besides receiving:

sympathetic

nicated 16 other OF imparting the diffusive influence it adds to or:
nerves,
shares with them its perceptive faculty ; or whether-

it only combines the functions of the organs it supplies with:

those of others whose nerves it communicates with, It may do»
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| all, for its lower and more simple faculties allow it to amalga-
mate with other nerves and not interfere with their faculties,
and only produce sympathies between them, and impart a higher
exciting power ; it may besides give to or receive from them, the
W diffusive influence according to their exigencies or capabilities,
it may impart it to nerves of organs in present excitement or
activity, and receive it from others which are at the same time
quiescent, or not performing any particular function. Its
peculiar faculties beyond the power of distributing the diffusive
1 influence, are confined by ganglia or plexuses to corresponding
eerebral or spinal nerves in their ordinary healthy functions,
but the effect of their communication is most especially mani-
fested in disease.

From the remarks contained in the preceding pages it appears
that the sympathetic has two distinet powers, a diffusive
influence and a perceptive and motive faculty; that these
faculties are innate and independent, and may be exalted
according to its structure, and especially that of its ganglia;
that mere sensation is not a proof of high vital powers; that
from the extent of the communications it has with other nerves
1t 1s capable of receiving the diffusive influence from the nervous
system generally, and of communicating it through its branches
to various organs, and even of enhaneing its quality ; that the
excited and exciting powers of the sympathetic are greatest
when the quantity of ganglia is largest and of the highest
quality.
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CHAPTER 1V.

OF GANGLIA.

Tue sympathetic ganglia may be divided into three orders.
Each order may be divided into species, as the close or fleshy,
and the open or thready. The close or fleshy have
the highest quality, and the most plexiform the
lowest. In the close and fleshy the filaments of nerves become
intermixed with and lost in the peculiar ganglionic matter.

Classification
of ganglia.

The open or thready are formed of threads more or less inter-
woven, or of a plexiform or retiniform membrane, in which the
membrane fills the interspaces between the threads. In the
primary order the sympathetic ganglia are inserted into or are
continuous with the prolongation through branches or through
smaller ganglia ; they may be inserted into the par vagum or
into spinal nerves and ganglia, as in birds; they principally
supply the bloodvessels and viscera. The secondary, as the
lenticular, the spheno-palatine, and otic, probably are very little

distant from the primary. The tertiary are those partaking of |

the arrangement and structure of both ganglia and plexuses, as
the conjunction of the hypogastric plexus and sacral nerves.
The tertiary have modified faculties according to their structure,
and according to the quantity of each kind of nerve entering
them, and only have power over the arteries in proportion to
the quantity and quality of the sympathetic entering them.
The fourth are the spinal, which may be confined to one order,

— - e RS TR
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but may be divided into the same species as those of the sym-
pathetic ; they act according to their species in modifying, but
still allowing the full power of sensation.

The more ganglia differ from the nerves by their close and
compact structure, as in the close or fleshy ganglia, the nearer
the sensitive faculty approaches the peculiar perception of the
sympathetic, and the more readily they alone excite involun-
tary action independently of the organs receiving

Btructure of

their branches. The more sympathetic ganglia B it

of faculties,
approach the spinal nerves in plexiform ganglia, the

nearer their perception approaches that of the sensitive nerves.
The less, therefore, they have of the ordinary perceptive quality
of the sympathetic, the less they favour involuntary motion, if
the structure of the lining membrane of the viscera does not
countervail their influence. Although different powers reside
in the two species of ganglia, yet by the combinations of each,
with organs of a peculiar structure, they only produce an
appropriate influence, and a necessary activity, according to the
general economy of the animal with respect to food, situation,
and mode of life. Although there is some similarity in the
branches proceeding to and issuing from each extreme form of
ganglia, there is a decided difference in the ganglionic portion
from which they emerge, but this is not greater than the modi-
fications of function seem to require. If the most close or
fleshy ganglia could be resolved into the fibrous texture of the
open or thready, the peculiarity of function would cease; the
two species may be made to approach each other in some slight
degree by maceration and mutilation, but this would be only a
deception, as their peculiar and appropriate functions must be
considered according to their natural original condition, and not
according to their artificial appearances.



a6 THE NATURE AND FACULTIES OF

Besides ganglia, there is an approach to the open or threadyr ¢
in the retiniform membrane, which is an intermediate structure:|®

Hien e et between ganglia and plexuses, Tt produces a more:| ¢

fﬂ 3 - & " -
i membrone: yniform and harmonious combination and Sym--

pathy in organs than ganglia and plexuses, and is substituted !}
for them in some regions of many animals.
Although spinal ganglia may be of a close and fleshy, or of an
open or thready species, there is a considerable difference. As
spinal ganglia derive their principal influence from
' E:?;%n:?a:ﬁi the spinalmarrow,and onlymodify the nerves in which
they terminate, it may be presumed that the ganglia
of the sympathetic do the same. Spinal ganglia of any animal
are in proportion to the merves entering them; sympathetic
ganglia are often larger. In the spinal the nervous fibrils are
never wholly obliterated, in the sympathetic they are entirely in

some animals, and when they are not they approach nearer the
spinal nerves. In mammalia there are both fleshy and thready
spinal and sympathetic ganglia, In birds, there are only fleshy
spinal and sympathetic ganglia. In amphibia, there are fleshy
spinal ganglia, with very small fleshy sympathetic ganglia, or
without any, except a fine plexus. In fishes, fleshy sympathetic
ganglia exist both with and without spinal ganglia. Ganglia
formed from the posterior bundles of spinal nerves are of
different textures for modifying the nerves to the peculiarity of
the skin and the other parts they supply, and allowing the
several organs to harmonise with the spinal marrow and brain
but these, however constituted, produce the full power of
sensation, because they are equal in size to the nerves of
which they are composed; the structure, nevertheless, modifies
the quality. The sympathetic ganglia are much larger than
the branches joining them, and therefore can have only a
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slight sensitive quality, even if they did not in many instances
undergo & much more decided change than the spinal
ganglia.

There is a considerable difference between the spinal and
sympathetic ganglia; for, although there may be a similar
appearance of fineness or coarseness of the fibres

Difference be-

entering them, and even in the intervening matter, :;f::ﬂ;ﬂﬂ';gigﬂ{

there is a peculiarity of arrangement and quality in B

each kind; but as those of the sympathetic become more simple,
they probably approach nearer to the spinal, but are never
entirely the same. The ganglia of the sympathetic have more
independent and higher vital powers than ganglia of the spinal
nerves. Those of the spinal nerves are not independent of the
brain; for, if the communication with this organ be intercepted,
all the parts they supply languish when they lose the power of
sensation. Ganglia of the sympathetic do not depend on high
faculties of the brain, for in idiots* this system is found more
developed than in sane persons.

The emanation of power from ganglia in proportion to their size
and structure is superior to that of plexuses. Through plexuses
having extensive communications, there are larger
combinations and sympathies. Combinations do not %E%:i“mﬁlzt
take place in the spinal marrow, but through plexuses
of nerves, in which there is generally much regularity of arrange-
ment according to the required uses of the limbs, for combining
in concert the actions of the muscles. There are also smaller
plexuses of cerebral and spinal nerves in connection with the
muscles of the face and neck and the cutaneons muscle. Both
plexuses and ganglia are used in several parts for a similar, but

* Lobstein : De Nervi Sympathetici, fabrica, usu, et morbis,
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modified purpose. Plexuses of cerebral and spinal nerves,
having voluntary powers, act in harmony with corresponding
centres in the brain, and in this respect those of the sympathetic
differ from them, the influence of which, in health, is generally
confined to nerves only. For the same reason, and because
there is a more generally combined action of large portions,
the sympathetic has a less regular distribution of ganglia and
branches than the cerebral and spinal nerves.

There has been much difference of opinion with respect to the
structure of ganglia, some asserting that they cannot be resolved

: into filaments, others, on the contrary, maintaining
Different  opi-
nions respecting

the structure of that they are entirely composed of these aggregated.
g Both of these assertions may be verified by com-
paring corresponding ganglia in man and animals, for the most
fleshy have a compact and homogenous appearance, and cannot
be resolved into more than a resemblance of filaments even by
chemical agents, maceration, and mutilation ; for the filaments
entering them, or proceeding from them, are entirely blended
in a peculiar substance at the centre. Other ganglia have every
degree of filamentous arrangement, from the most complex

aggregation to the most simple plexus.
The sympathetic nerve has a general character, properties, and
power, but the arrangement and size of ganglia or plex-

Usual powers of 4 Ex :
ganglin may be uses, and the extent of their connections with others

incrensed.

may limit or enlarge their energies and degree of
combination with other organs. If ganglia of any region have
a different structure from the rest they willmodify the functions
of the viscera receiving their branches. They may be larger
when a higher power is required, they may be still larger in a
robust person, or when organs are very energetic, or have been

long irritated, and they may be smaller from opposite circum-
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stances. When ganglia are smaller in mammalia, the prolonga-
tion may be larger, but in amphibia both are small and show
an inferiority in the whole sympathetic.

Besides the different qualities of ganglia for producing the
several degrees of exciting power, there are at the same time
modifications of their perceptive faculties so that no

Uses of degrees

impulse can be carried through them which does not ?Jﬂ'ffei’f‘ﬂ:ﬁ

: lin.
accord with, or would disturb any of the faculties of o

the brain or spinal marrow, or disagree with the structure and
functions of the organs of the body which are supplied by them.
Ganglia are not necessary for the functions of the brain, oblong
medulla, or spinal marrow, abstractedly considered, but rather
for promoting the communication of impulses, except under
extraordinary circumstances, and for the use of the arteries.
The more enlarged the sensory, the greater is the required
change of the sympathetic for lowering the sensitive faculty,
unless the structure of the viscera is such as to allow only very
dull perceptions. In amphibia, whose small brain is less likely
to impart or receive excitement, a more liberal communication
between it and the viscera may be especially required, as all the
faculties, are so dull and the activity of all the organs depressed.
In fishes the brain is still smaller, nevertheless a considerable
change from the cerebral and spinal nerves is required in the
sympathetic, on account of the peculiar structure and functions
of the intestines for allowing the necessary excitement for the
assimilation of acrid food, without producing any irritation of
the brain and other parts of the nervous system, and therefore
the ganglia are so much changed from the structure of the
cerebral and spinal nerves ; the change probably does not take
place altogether on this account, but also for allowing a some-
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what higher excitement for preserving the necessary circulation

of the blood.
It is very probable that the insertion of sympathetic ganglia
into spinal nerves, and ganglia gives an additional power to the
nerves in connection with the arteries, beyond that

et o ohe  derived from the brain, the heart, and lungs. Thus

%ﬁnﬁi&z in the par vagum, in the neck, they give power to
the cardiac and pulmonary branches, and in the
stomachic branches the energy is increased, according to the con-
nection with the ceceliac ganglia. The otic ganglion adheres to the
mferior maxillary nerve, and the buccal in ruminants, and the
parts they supply, are in almost continual action. The ganglia
of the sympathetic of mammalia, and birds, preponderate very
much over those of amphibia and fishes, and are undoubtedly
one means of producing their higher excitement, and of
increasing the power of several organs, especially of the musecles
and skin.
The snake is less retentive of life than the turtle; and the
whole sympathetic has less influence ; it may, therefore, require
a superior cervical ganglion which the turtle does
%ﬁ%‘%{ﬁgﬁ;n not. The head of the snake may thus have higher
powers and a more active circulation, not only for
extemporaneous functions, but for gnarding it against cold and
obviating too much torpidity, and thus preserving its faculties in
a more energetic condition than those of the rest of the body,
otherwise the whole might soon pass from torpidity to death.
The palatine ganglia are probably required not only for modifying
the perceptibility of the palate, but for giving it higher powers.
As the ganglia of the sympathetic of the alligator are smaller
in prﬂpurtinﬂ to the nerves they join, and do not adhere to
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the nerves as in birds, but send branches to them, they form
not only a smaller, but a less intimate connection between the
Jtwo, and therefore a less exciting one. This may

—_—

. . . . Uses of different
suffice for preserving considerable action 1 the arte- proportions of

2 ganglia in . the
ries of the head and neck for promoting the secre- neckofbirdsand

amphibia.
tions of the cesophagus, and making the throat :
capable of allowing a more energetic act of swallowing than
in snakes. Snakes have not ganglia, but their ribs afford a
resistance for forming a considerable portion of a powerful canal;
the spine in the alligator is much less fayourable for the same
purpose, and still less in birds. Turtles have not ganglia; they,
| however, have a powerful eesophagus, and take their food easily
in small portions.

On considering the nature of ganglia, it will appear that they
have power according to their structure: that they are formed
with relation to the organs of the body and of these with

the brain; that the most compact or fleshy gangha have
the highest quality and power, and approach least to cerebral
and spinal nerves in sensitive faculties ; that the most open or
plexiform have the lowest quality and power, and as they are
less changed from spinal nerves their perception approaches
nearer the sensation of the particular animal ; that the fleshy,
from their slight approach to sensitive nerves, have the most
independent involuntary action; and the open, or plexiform,
from their nearer approach to sensitive nerves, have the least
mvoluntary powers ; that the peculiarities of both these kinds
may be modified by the structure of the organs receiving their
branches ; that the faculty of any single ganglion is indivisible,
and serves for organs of different faculties, which determine the
effects by their more or less irritable innate faculties; that they
are not necessary for the functions of the brain and other
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CHAPTER V.

PARTICULAR PROCESSES INFLUENCED BY THE SYMPATHETIC.

OxE of the most permanent powers of the sympathetic
onsists in regulating the arterial system, and particularly the

arteries of the brain, the spinal marrow, and the Bt

. 5. s : . . sympathetie
nerves. It is principally in connection with the over the circula-

erial system that the object of its distribution can S

‘ many instances be understood, especially in its sparing supply
I o some nerves, and its larger one to others, which do not
appear to differ in power, and therefore probably convey some
portion of the filaments they receive to the conjunctions of their
wn branches with the terminal arteries. Its diminished
sensitiveness is well adapted for these circulatory functions. In
an and mammalia, in which the brain is large, the action of
the heart requires to be steady and to a considerable degree
::independeut, also in birds ; it is therefore supplied very much
y the sympathetie. If it had received common sentient nerves,
it would have been too much and too easily excited by external
circumstances, and consequently the blood would have been
circulated irregularly throughout the body, especially in the
nervous system, and would have impeded their functions, whilst
the heart would have been reacted on by their disorder, and
particularly that of the intellect ; also by the exertion or excite-
ment of various parts of the body. In amphibia it is not suffi-
ciently exciting for the heart, and therefore the par vagum gives
this organ many branches by which it is brought in a greater

b
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degree under the influence of the brain. There is probably
most energetic circulation where there is the largest proportio:
of ganglia of the highest order and quality, and in the branchef§
proceeding from them. In different classes of animals th
circulation may be greater according to the structure of th
heart and arteries, according to the supply the heart receivedds
from the par vagum, and according to the quantity and qualit{§
of the branches derived from ganglia of the sympathetic.
mammalia it is influenced by modifications of all these, also 11
birds. In amphibia it has a lower power notwithstanding
supply from the par vagum; there is a comparatively sma
quantity of sympathetic ganglia even in the highest order, s
the spinal ganglia do not appear to exert much influence.
fishes generally it continues more energetic throughout a
seasons than in amphibia, if the alligator and some others ma;
be excepted.

Sympathetic ganglia are supplied from very small contiguou
arteries, which are only connected through slender vessel
o Mk e running along the prolongation; the circulation of
BN blood in them is very moderate, until they are excited
by the commencing activity of the organs they supply. The;
may have their functions modified according to the quantity an
quality of the blood they receive ; so that independently of theis
structure in amphibia, they have less excited powers on accounij
of the less degree of oxygenisation of the blood as well as or
account of the arrangement of vessels; and in the same mannes
in various states of higher animals in which the blood is nof
freely changed, either from the low degree of natural health
functions, or from those which are disordered.

Besides the excitement communicated to the vascular system

from the sympathetic itself, there may be a general one throughl§
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irough the general diffusive nervous influence, and
Effect of cers-

fbe communicated to the whole sympathetic; or it  Pral and spinal

nerves in the
circulation.

ithan another and corresponding arteries. It particularly regu-
Ylates the arteries of the brain, spinal marrow and nerves, in
$which there is a connected circulation, for although they have
fblood from numerous arteries, there is a free communication
between them, and they are all under its direction. Its faculties
are generally gentle and quiet, unless they are altered by the
lexcitement of other parts, and even then the arteries are mot
acted upon so impetuously as they would have been if they had
#been supplied by the cerebral or spinal nerves.

‘When the intestines are in activity, the nerves become excited,
$and with them the arteries, so that there is a larger determi-
§ nation of blood to them for increasing their vital and

| . . ! Functions of
perceptive powers, for producing the proper secretions, nervesand arte-

# and finishing the process of the conversion of the o SR
chyme into chyle. Although the perception is heightened, it is
of such an agreeable character as not to provoke the expulsive
powers of the muscular coat, unless the food is so coarse, or has
‘undergone such changes as especially irritate it. In other
organs which co-operate with the intestines by communications
‘of nerves, the arteries become excited for soliciting an increased
§ supply of blood for heightening their activity and promoting
their secretions. Even when different nerves are conjoined for
the functions of secreting organs, the arteries and other parts
|| must be combined in the same action and the same function,
| particularly when secretion is taking place. The sympathetic

D 2
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probably suffices for the blood-vessels and secreting parts of tk
liver, although there is a conjunction of branches of the paf
vagum in many animals for combining it with other organss
The stomach also receives branches of the sympathetic for ity
arteries, and of the par vagum for its general functions, but they
are very much conjoined, so that any excitement of the stomachl
from the presence of food can stimulate the arteries ; they a
also combined especially for the duodenum, whilst the functions
of the greater portion of the intestines depend principally onf*
the sympathetic, and part of the colon ‘on it alone ; the testis
and ovary, and the kidney and their blood-vessels, also depend
on it alone. Aswhen chyme is admitted into the intestines, the§®
excitement from its presence is communicated by the nerves o
the viscera to the ganglia, and from these to the arteries, whichjf
are thus brought into full activity for maintaining the conditior
necessary for assimilation and the required secretions, if the
faculties of the ganglia were separate, and the viscera andf®
arteries received nerves which were independent of each otherd
this necessary sympathy and co-operation would not take placesft
It is presumed that all the branches connected with anvil
ganglion partakes of one and the same property, inasmuch as
the ganglion actuates all the parts supplied, according to theijs
peculiar structures, and combines them together for one commonfi
function and purpose. R
Ganglia of the sympathetic preserve a state of quietude, whem
they are not called upon to perform any higher functions thangi
General quiet  PYES€rve just sufficient circulation of blood for theds
T easy condition of the whole body, so that theydli
continue in a somewhat passive state until they have a call uponds,
them for their energy. When they have received a sufficient§u

impression, and have become excited, and along with them thed



THE SYMPATHETIC NERVE. a7

erial system generally, they then only impart sufficient
ergy for producing an extemporaneous high condition of
ealthy functions, but if they receive excitement from a more
anent cause, as mercury, arsenic, disordered viscera, or
ternal wounds, they assume a continued morbid irritation.
en they can transmit by the communicating cerebral and
spinal nerves to the parts these supply, inordinate impulses
roducing ailments of the skin, pain in parts supplied by
ensitive nerves, and spasms in those receiving motive nerves.
As the heart and arteries are originally formed to have a
degree of action proportionate with the sympathetic nerve, unless
his be properly encouraged it will fail of sustaining
e activity of the heart and arteries; but if it be over- ;ﬁ%ﬁ;&c o
imulated, it will excite them beyond their regular
power, and produce either premature growth or morbid enlarge-
ment of organs. The sympathetic is often attenuated in delicate
subjects, and may have degenerated from want of due encourage-
§ment, or from proper nourishment, and therefore it cannot support
the necessary action for the growth of the body, which becomes in
consequence diminutive or deformed. It is the same in animals
#as in the human body; and therefore, for securing their full
#growth and fatness at a determined period, it is found advan-
tageous to support them without interruption from birth to
maturity with a plentiful supply of mild nutritious food. As
the ganglia in the young are generally large in proportion to
the body, they sustain a brisk circulation and assimilation, and
favour the growth of the body. If food too stimulating is given,
the heart and arteries may be excited beyond their healthy
vigour required for the organs—there will then be inordinate
faction; on the contrary, narcotics stifle the nervous power, and do

 not allow of sufficient action, If there has been an uninterrupted
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supply of proper nourishment, the body will hecome robust,
the sympathetic will retain an ordinary healthy size until thedy
decline of life, when it may gradually become attenunated accord-
ing to the slowness of the waste of the other parts. If the bodyfs
be kept in moderate activity, the exercise of all the other parts
of the nervous system will tend to invigorate that of the symp:
thetic by its sharing with them some portion of their energy ;
but if the exertion be immoderate, it may be maintained by
stimulating food for some time, but sooner or later the sympa
thetic and the organs it supplies will cease to bear this state olfi
over-excitement, and disease probably will be the consequence:};
If the healthy condition of the sympathetic nerve is to befy
preserved, and the comfortable feelings thereby determined)js
moderation in diet must be one of the principal means.

As ganglia having a similar structure serve for variouss,
degrees of peristaltic action in different animals, and otherss

siithe Sanaiha of a different structure for the same, it may seenn

:ﬁfﬁ:ﬁﬂ?ﬁrﬂféﬁ as if the structure of ganglia did not signify much ;
the modification

of orEaze: nevertheless, it tends to produce the necessary degre
of activity in connection with the varying condition of the strue-
ture of the alimentary canal and other organs. In some instancess
it is necessary to retain the food longer in the small intestines, on
account of the slow assimilation and absorption of the chyle; 1
others it is necessary to carry it quickly to the capacious cceca,
or to favour a quick elimination of the remains. In some of
these the alimentary canal, from its structure, or from a mored
excitable condition of the nervous system, admits of a more acuted
perception, whilst in others the powers of both are so dull and
low as only to allow a very slight impression from the same:
exciting cause. Modifications of ganglia are therefore required

for corresponding with and allowing those changes. Without
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uch variations the intestines would not be adapted to the quality
r quantity of food, its transmission might be inadequate, the
ply of blood might be inordinate, or the secretions not pro-

o=

erly made.

It is probable that the impression made on the intestines in
eir sound condition cannot be appreciated by the sensory as
sensation, whatever may be the structure of gan- quuiy of tne
lia. Man from his own perceptions may with some gngl.
degree of probability determine the influence of ganglia, which
have a similar strueture to his own; also those of their modifi-
cations in animals, an allowance being made for the difference
Jof organs and the general powers of the nervous system. In
many animals, it may be observed that proper food is soothing
and agreeable during its assimilation and absorption, but that
acrid kinds produce irritation, and things still more obnoxious
cause violent pain, heat, and inflammation. These circumstances
are much more conclusive respecting the perceptive power of
 the sympathetic than experiments made by cutting, pricking, or
other modes of irritating the nerves, when their influence eannot
be made clearly manifest, as other structures and nerves must
necessarily be involved in the operation. If the sympathetic
could have transmitted ordinary impressions to the spinal marrow
as sensations, its object of separating the viscera from the brain
m healthy functions would have been defeated, and the muscles
supplied by the spinal nerves would have been liable to unneces-

sary action. If the bladder had been supplied by the sympathetic
only, and the irritation from the urine had spread from the
nerves of the bladder to those of the abdominal muscles for its
evacuation, the action would have been very uncertain ; it might
sometimes have been almost continual ; at others it might have

been delayed until extreme distension took place, and then it
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might have approached too near that of the uterus in parturi-
tion, or of the stomach in vomiting ; and therefore sensitive andij®
motive nerves have been added to those of the sympathetic fo
directly supplying the bladder with an independent power fi
this purpose.

the arteries. In the cervical nerves of birds theyju
Fower of gan-

glis in increasing increase the activity of the carotid and vertebral arte--§p
ries, and the actions of the terminal branches of the:
arteries and nerves at their connection with the muscles and skin,,
whose powers they thus favour. Although the mechanism of the:
bones and ligaments tends to preserve the upright position of the:
neck, the muscles must hecome weary—and especially in flight—-
without some compensation. The muscles of the wings have:
great force and quickness of action, and require for this purpose §/
a higher innate power than either the muscles, or their nerves,
or the will supply. Wings are not used in some of the same.
species, whilst they are very much in others: in the formen, the
powers of the ganglia are then confined to the organs of supply,
as they are not required for promoting the activity of muscles,
and consequently favour the deposition of more inert matter, as
fat. If similar ganglia are found in birds not fitted for flying,
the rudiments of wings and other parts usually connected with
them may act in a subsidiary manner to the legs, and expedite
their faculties by facilitating the action of the muscles in pre-
serving the necessary position of the head along with the other
cervical nerves and muscles, for balancing it on the trunk
running. In the lumbar region, the ganglia of the sympathetic
communicate with the spinal nerves by branches. This mode of

construction probably forms a smaller and less intimate connec-
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tion between the two, and therefore a less powerful and exciting
one; and it may suffice for this purpose, as the shock on the
contact of the feet alternately on the ground in running, oreven
in the water in swimming, is a source of excitement much greater
than the force of the air on both the extended wings. The
energy in birds is very great, and it is not improbable that the
connection of so many ganglia with spinal nerves and arteries
may tend to produce the untiring activity of the muscles. The
persistence of the action of the heart in connection with the
supply of nerves from the sympathetic and par vagum counte-
nances this opinion.

The sympathetic exercises great influence over the cutaneous
functions; the larger communications of ganglia with spinal
nerves makes the skin more susceptible of an in-
creased action of the vascular system, and thus enables %‘;ﬁﬂ on
it to sympathise with any great excitement of the
viscera of the chest and abdomen ; it also promotes the growth
of wool, hair, and feathers. It is not enough to have a skin
formed for producing a peculiar kind of wool or hair, but there
must be sufficient energy maintained in the heart and arteries
through proper ganglia of the sympathetic, for keeping up a
necessary degree of activity in the cutaneous arteries and nerves.
If therefore bad food, or a scanty supply of good food, is used,
or assimilation fails so that the animal is ill nourished, the
functions of the sympathetic suffer, and especially those influ-
encing the arteries and the more passive parts depending on them,
and particularly the skin ; so that if this organ does not become
diseased there may be bad or deficient wool, or hair or feathers,

Whatever increases the circulation, at the same time produces
a larger evolution of heat. Ganglia of the highest order and

quality therefore exercise considerable influence over it, and when
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they are joined to spinal ganglia, or cerebral or spinal nerves,,
A N they promote it in the highest degree, as in birds..
Many birds have to encounter greater changes o
temperature than their covering of feathers is fitted to withstand
many also require an uninterrupted source of heat for incuba-.
tion. In cetaceous animals ganglia are employed along with the:
vascular rete, as part of the means for keeping up the necessary -
excitement and heat, for countervailing some effects of the:
medium in which they live, and particularly in preventing a too
great determination of blood to the viscera.
There has been much difference of opinion respecting the
production of the heat of animals. It has been considered to

depend on the brain, or on the spinal marrow, or
The source of

o on the par vagum and other nerves, or on respiration

and several other processes. It is not improbable that all these
powers may combine in its evolution, and not any of them
separately ; but centres and nerves must be in conjunction with
the organs, and the processes of these must be considered as the
result of the whole acting in unison. The removal, or injury,
or impediment of any of these organs may at the same time
impair the powers of the sympathetic, and especially those of the
minute arteries, none of which circumstances have been taken
into the account. Tt is remarkable that the heart is largest in
such animals as have the largest proportionate quantity of
sympathetic ganglia of the highest quality, in combination with
the spinal nerves and the ramifications of arteries. If the united
action of the arteries, by a greater supply of blood in connec-
tion with the nerves, disposes to the production of heat, and the
sympathetic ganglia to their activity, these must at least mdi-
rectly promote its evolution. If the ganglia were large without

a heart proportionate in size and perfection, they probably would
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4| not do more than takes place in the several orders of amphibia.

F=

e

d

| besides the impetus and quantity in which it is transmitted,

Neither ganglia, nor arteries, nor any organs or processes, act
alone in its production, but several combined; for the blood,

must be freely oxygenised in the lungs, and must pass through

 them with sufficient quickness for enabling the large heart to
'send a continued and regular supply for the whole system.

Whenever the body receives a great shock, whether from the
mind or external or internal changes, there is a general depres-
sion : it seems as if the diffusive nervous influence was almost
expended, and then the heart is also depressed.

When exercise i1s taken, the action of the heart, and the
excitement of the sympathetic, prevent the effect of external

cold. The sentient nerves have some share in this; Rifctitot

£8x-
ercise.

but it is in reality not so great as it may seem, for
they can even then have their powers diminished or impeded.
The action of the muscles, and the excitement this produces,
may, indeed, have some influence in enabling the skin to resist
the cold ; but it is principally through the sympathetic and par
vagum, on the circulatory and respiratory organs; but even the
powers of these flag sooner or later, according to the exhaustion
of the general nervous influence. The heart is weary, and the
respiratory actions feeble, so that the nervous system becomes
congested ; there is a weariness and gradual exhaustion of the
powers of the cerebral matter, of the powers of the muscles,
and of the sentient organs, and in this condition sleep is
favoured. Although the skin of the higher classes is influenced
by external heat, the internal organs and vital powers do not
depend much on it. When the heart and brain are small, the
power of continuing exertion becomes less, and is further casily

depressed in amphibia, by cold, probably more than in fishes,



44 THE NATURE AND FACULTIES OF

whilst birds and mammalia generally resist a great degree of(ji

cold; but some allowance must be made for the means by which g

their bodies are defended, through hair, &ec.
The plexiform conjunctions in the place of ganglia in amphi-
bia, do not admit of much excitement; it is, however, such as is
adapted for promoting the functions of the viscera

Decline of

ﬁﬂﬁ;ﬂrﬂﬂﬂj and blood-vessels. As all the perceptions of the

puhsic: viscera are dull, as well as those of the sensory, a very

distinet intermediate system is mot required, and probably not
more than harmonises any difference between them and the
skin and spinal marrow and brain, so that the sympathetic
may approach the spinal nerves, and allow impulses to be con-
ducted to the spinal marrow from the viscera, almost as if they
proceeded from the skin. These small ganglia, and prolonga-
tion, and the simple construction of the sympathetic generally
in amphibia, accords with a slow circulation and assimilation of
food, and does not allow of any great excitement, except from
the heat of the atmosphere, on which they depend more for an
increase of functions at particular seasons than on the inherent
powers of the body; in this respect the lowest approach the
invertebrated ; the highest are more excitable, and depend less
on external circumstances. In the-more ravenous kinds of am-
phibia, probably the larger size of the par vagum, and the
peculiarity of the stomach, and a somewhat higher respiration
and circulation, enable them to dispose of a larger supply of
blood, which is necessary for preserving the more constant
uctivity. The heart has chiefly branches from the par vagum,
and not from ganglia, as in mammalia, for providing a higher
excitement than that allowed by the sympathetic. In the
alligator, the heart is supplied with more branches of the sym-

pathetic than in the turtle, and has a larger share of ganglia in

i
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the sympathetic for giving branches to accompany the nerves

II= and arteries ; therefore, as the arterial system has a supply of

" more exciting nerves, it does not depend so much for its action

on the heart; and this organ, therefore, does not require the

large assistance from the par vagum. It corresponds in these

- respects with the arrangement in birds, probably also in energy

but still in an inferior degree. Although the faculties of am-
phibia are dull, and their condition depends in some degree on
the smallness of the ganglia, larger ones would not coincide with
the low quality of their organs, and, therefore, would be pre-
judicial. Plexuses for the viscera produce an inferior quality of
excitement, but this accords with a slow respiration and circula-

tion, and promotes assimilation and absorption sufficiently fast

. for the means of disposing of the chyle in the ordinary state of
- the system. But when the body is put in activity, and the

circulation is quickened, there will be an increase of their
functions, and a more active assimilation.

From the observations on the sympathetic nerve of animals,
it may be concluded, that mammalia and birds have the greatest
energies; then some of amphibia and fishes; and that

[ - - ® Th-ﬂ H { H.thE-
the several variations of the sympathetic, and their tic accords with

the vital powers.
combinations with other nerves, accord very muchwith
the vital powers of each class and order of animals, in connection
with the comparative perfection of the heart and respiratory
organs ; for neither the brain, the oblong medulla, the par
vagum, nor the spinal marrow, can exert much influence, without
a supply of properly oxygenised blood, and the heart, at least
in the highest classes, cannot act very long without the exciting
power derived from the sympathetic.

The sympathetic nerve has several properties peculiar to
itself, and some resembling the faculties of other nerves. Tt is
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to a certain extent, an independent system, and is a source o
i el peculiar power. It derives its general diffusive in
fluence, or nervous element, from the other parts
the nervous system its branches communicate with. It has ap--}&
propriate faculties, and is perceptive, and not sensitive, except inif*
pain. Its ganglia have a power according to their structure, and|f¥
a capability of receiving and answering impulses. It excites:
involuntary motion primarily. If the jmpulses are strong, but §s
still amount only to a perception, the ganglia can transmit them
to the spinal marrow, and thence directly to the voluntary j!
muscles ; but if the impulses be stronger, and amount to pain,
they may pass from the spinal marrow to the brain, and excite -
voluntary motion ; or they may pass from the.ganglia-to the
stomachic plexuses, and from these by the par vagum to the
oblong medulla, and thence to the spinal marrow and its nerves,
and produce vomiting. It, and especially its ganglia, have a
peculiar circulation of blood by minute vessels, derived from
contiguous parts, which is -quiet and gentle, and increased by
the activity of the organs its branches supply; it may also be
increased by excitement communicated through the nervous
influence, or tracts, or nerves, from the brain, and other centres,
the intellect, passions, and external senses. It presides over,
and connects in action the whole arterial system, particularly
in the brain, spinal marrow, and nervous system generally. It
belongs principally to the heart itself, but through connections
with branches of the par vagum, combines the nerves of this
organ with those of the lungs, and those of the muscles of the
chest, It combines the abdominal viscera, and these with the
abdominal muscles. It animates and combines the reproductive
organs; also the urinary organs, and connects these with sentient
and voluntary nerves. It combines various other nerves and



THE SYMPATHETIC NERVE, 47

parts, through minute and intricate branches. It excites the
& gnrga.ns it supplies, to separate from the blood and food such
if ,Ethings as are prejudicial, whilst the absorbents retain the bene-
M ficial. As its ganglia have so much power over the circulation,
af they, with other nerves and processes, tend to the production of
i} heat; they, also, through a somewhat similar influence, to that
i/ in the "heart, tend to the persistence of action and want of
If weariness, even in the voluntary muscles of birds. It deter-
)| mines the effect that local injuries shall excite in the heart and
| blood-vessels, and the extent and power of constitutional irrita-
tion for their reparation.
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CHAPTER VI.

THE CO-OPERATION OF THE PAR VAGUM WITH THE
SYMFPATHETIC.

As the par vagum and sympathetic are concerned in pro-
moting the functions of organs conneeted in the completion of pro- -
cesses requiring their co-operation, the peculiarities

The Par Vagum
and Sympathetie of each will be briefly compared. Along with its per-

£ ceptive faculty, the par vagum has considerable vital
powers, but not so extensive as those of the sympathetic. The
par vagum derives them from one larger source: the sympa-
thetic derives a much greater aggregate quantity from numerous
smaller ones. The perceptive faculty of the par vagum is
greatest, on account of its concentrated origin from the oblong
medulla ; that of the sympathetic is less, not only on account of
its origin from the spinal marrow, whose sensorial and perceptive
powers are presumed to be much lower than those of the oblong
medulla, but from its small connection at any particular point.
There is no proof that any part supplied by the sympathetic is
so acutely perceptive as the air passages, or as the stomach,
compared with the intestines. On account of its high perceptive
quality, it is employed in diseriminative functions in the trachea,
lungs, and stomach, and in fishes also, in the skin. It thus
guards the lungs from receiving noxious air, and from sending
impure blood to the heart, and guards the stomach from
retaining noxious food, and from transmitting it to the intes-

tines. The less perceptive quality of the sympathetic is
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calculated for the more powerful acts of the circulatory system,
s compared with the respiratory in the lungs themselves, and
he more acrid process of assimilation, after an admixture with
excretions, as compared with digestion. The par vagum, from
its higher perceptive quality, has a greater power of controlling
the muscular coat; the sympathetic, from its lower perception,
allows more easily the less restrained peristaltic action of the
intestines. The sympathetic is engaged more in the disposal of,
than in the preparation of, the chyle for the blood, than in

—_—

| supplying blood for secretions. The par vagum is sparingly
.[emplﬂyed, both in the circulation and assimilation, but in
amphibia it is more used for the circulation, as the perceptive
quality of the sympathetic is dull, and, indeed, that of the

' nervous system generally. The perceptive faculty of the par
vagum 1s sufficient for its simple object, but from its communica-
tions with the sympathetic, it may have its vital powers increased,
' and its accompanying blood-vessels more efficiently excited and
- connected with the blood-vessels of other organs, On the con-
~ trary, the branches of the par vagum may give high perceptive

powers to parts supplied principally by the sympathetic, and
- particularly when their quality is low.

The oblong medulla may be influenced by the circulation which
varies in each class of animals, the capacity of the heart and arte-
ries affording a larger, and the quality of the heart a

(3 - - Tnil
quicker, supply of blood. It is influenced by the qua- e oo it

; dulla.
lity of the blood, and can, therefore, independently of
the par vagum, sympathise with the lungs, and excite the nerves

of the respiratory muscles. Only such animals as have high

faculties are under the necessity of respiring quickly, those with
a small brain and more simple lungs can act with more delibe-
ration. It may also be affected through the par vagum, by the

E



50) THE NATURE AND FACULTIES OF

several organs this nerve supplies, as with the heart, according;
to the proportion of branches it receives, also with the lungs an
stomach, through their ample supply, but in a very slight de
with the intestines, as they have only a small proportion of it.

= B S 2 =

It is only when the impulses are very strong or morbid that i
is reached through the sympathetic nerve.

L

The heart is connected much less with the brain through the:
par vagum, in mammalia and birds than in amphibia. As the

sensorial power 1s great in mammalia and birds,

Par wagum and
heart

a larger communication with the oblong medulla,,
through the par vagum, might produce too much sympathy
between the heart and the brain, and cause more blood to flow
to this organ than is consistent with its functions. The heart
is moderately connected with the lungs, as both organs require
to act together, and to be in accordance with each other, and
the oblong medulla. The heart is connected rather indirectly
with the stomach and intestines through the branches of the
par vagum descending on the cesophagus, and with the sympa-
thetic through the cceliac plexus, so that it is more through the
general impression arising from an impulse made on any portion
of the par vagum, than through spinal communicating branches.
The lungs are connected with the par vagum that they may
be under the influence of the oblong medulla. In accordance
£ et with the smaller size of the oblong medulla in amphi-
g, bia and fishes, thereis a great change in respiration,
which is by far the most powerful in mammalia, on account of
the large excitable brain in conjunction with a large body, the
functions of which quickly deteriorate the blood. The oblong
medulla, especially in mammalia and birds, feels directly the
want of oxygenisation of the blood ecirculating in it, or much

congestion in the large veins and viscera; amphibia do not feel
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this congestion in nearly the same degree, as they can wait a
considerable time without respiring. The lungs are connected
with the heart through the par vagum, that the impulse made
" on the right side of the heart and pulmonary artery may
~ produce a sufficient perception, although 1t be only unconscious
%: as in the stomach, to be communicated by the par vagum to the
oblong medulla, from whence it may be conveyed to the nerves
 of the respiratory muscles, and excite them to aetion. Both the

T

' lungs and stomach are amply supplied by the par vagum, and
readily sympathise, through the chords descending on the
wsophagus, that digestion and respiration may be nearly propor-
tioned to each other, that the oxygenisation of the blood may

- 2o on fast enough during assimilation, for perfecting and dis-

- posing of the chyle.

~ The stomach is freely supplied by the par vagum in the four

. superior classes, and the intestines in a much less degree ; their

- stomach has less proportionate communications with
. Par vagum and

the sympathetic than the intestines. The large — *o™

supply of the par vagum allows the stomach to contract on the
food for bringing it in contact with the exuding gastric juice,
. and gradually passing it through the pylorus; it allows the
duodenum a slighter degree of the same power for mixing the
food with the hile and pancreatic juice; the small quantity
given to the continuation of the intestines produces a sympathy
with the stomach and duodenum, whilst the chyme is propelled
gently downwards by exciting the sympathetic. In amphibia,
whose sluggish nature requires more excitement during diges-
tion, the heart is more connected with the oblong medulla, that
the brain may give its full power to the heart, and the heart
equally support the brain and stomach with oxygenised blood

during this process. The slower action of the heart diminishes

E 2
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the necessity for respiration, and in the same degree th

appetite and digestion.

—

As the sensorial power is great in mammalia and birds, a
larger combination with the heart through the par vagum mightt§
produce too much sympathy between the brain andl ]

Modifleations. tomach and the excitable heart, and cause more blood [}
to flow to the stomach than is necessary for digestion, and more to \§
the brain during this process than is consistent with its quietude.
From the combination of the par vagum with the cceliac plexus,
sympathy may take place between the stomach and the assimi-
lating organs, the respiratory and the brain, and the heart only
in a less degree. The heart is connected with the intestines
through the sympathetic generally, and not through particular
gangha or branches, so that probably the presence of nutriment
in the intestines, and the entrance of chyle into the circulation,
produce only a general excitement of the sympathetic and of

the heart from plenty of blood. The heart is thus more mode-

rately excited than if it had been more largely combined with
the stomach through the par vagum, or more directly with the
intestines through the sympathetic; at the same time it is made
to act more according to the produce of assimilation in the
intestines, than of digestion in the stomach. In mammaliaand
birds the intestines and heart correspond more than the stomach
and heart, as in amphibia. The connection of the stomach and
intestines, especially through the par vagum, with the lungs,
insures an adequate respiration so long as there is much chyle
to be disposed of; but as this connection ceases a little beyond
the cecum, it is probable the contents of the intestines have
then very little influence. The intestines are still more com-
bined with the aorta and its arteries, than with the heart. The

arteries, through the sympathetic, are more ready to receive
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irritation from the intestines and other viscera supplied by the
sympathetic than from the stomach which has so much more of
the par vagum.

Although some influence of the par vagum is continued
beyond the stomach, the parts are chiefly supplied by the
“sympathetic. After the digestion of any portion of the

Par vagum and

: food has been completed, and it has passed into the e

intestines, and become mixed with the bile and other secretions,
" nerves having a less perceptibility are necessary, and such as

:" will produce a proper excitement in the intestines, but not convey

i any impression to the sensory except the food be very acrid,
:‘ and then pain determines the actions of other parts for assisting
"to expel it. Nevertheless the branches of the par vagum not
only produce a sympathy with the stomach and other organs,
but may exercise some influence in the assimilative process,
especially in some herbivorous animals, in which the food is soon
- transmitted into the capacious ccecum, where assimilation is

carried on. The viscera would have communicated too much with

- the brain, and especially when this organ is large, if they had
- been wholly supplied by the par vagum, and particularly in the
- parts where the remains of the food have assumed a decidedly
feculent character ; therefore, according to this change, a dimin-
ishing proportion of this nerve is found, and at length the
sympathetic only.

It appears that the means of effecting sympathies between the
stomach and other organs are modified in different animals by a
varied but exact supply and combination of nerves, Snthe: of
In one animal a small connection is sufficient, and b
a larger one would have deranged the degree necessary for
balancing the several parts of the whole system. The stomach

also sympathises with every part of the body through the dif-
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fusive nervous influence. Any diffusive stimulus taken into thesjjd
stomach immediately restores the action of the heart from itsdf
general effect on the nervous system, through branches of the:j
par vagum in connection with the cceliac plexus, and throughs
this generally with the sympathetic; but the more permanentt
effect is produced by assimilation and the reception of chyle:
into the circulation, and the heart and stomach have their:
uneasiness quieted until the blood is again wasted and deterio-.
rated. The heart does not flag from want of food, but from.
want of the excitement of the brain and nervous system, which
require nourishment, when their powers are exhausted either by
a deficiency of oxygenised blood or by too much exertion.
There are so many ways in which compensations are made, and
through which sympathies take place, that they almost require
a separate consideration in each animal.

There are great difficulties in any attempt to define the
course of sympathy, and it is only when it is of a more mecha-
nical and powerful kind that it can be attributed to
direct connecting fibres of the centres in the brain,

Various sympa-
thies.

the oblong medulla, the spinal marrow, the ganglia and nerves.
Excitement may be communicated through any of these to
various parts of the body ; also when it has begun in the imma-
terial parts of the mervous system, as the diffusive nervous
influence, the instinct and mind. Sympathy may be general or
particular. The general pervades the whole nervous system,
and indeed the whole body; as when the diffusive nervous
influence is acted upon through the instinet, or mind and
understanding, and the exhilarating passions, or depressed by
the uneasy or painful ones; or when exciting or depressing
food and medicinal agents are administered. The particular

sympathy affects one or more small centres or organs of the
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body in connection with them through tracts and nerves. There
s a difference, on account of the size and quality of the hemi-
spheres of the brain and of the different portions forming

| separate centres, so that the lowest classes of animals cannot

‘have large cerebral sympathies like those of man, therefore their
small and simple centres cannot have their faculties much dis-
turbed; but in the higher, if one part of the brain be disordered
it receives a more lasting impression, and implicates others,
which by reaction produce a complexity that with difficulty
‘allows an entire restoration to ease and quietude. When the
'body is in health, and everything is properly balanced, sym-
pathies will soon cease with their cause; but as there are
variations of both original and acquired perceptibility and
activity 1n several centres and organs, so these in a general
excitement or depression may have their propensities encouraged
and give rise to various more or less permanent disorders. On
account of the lower perceptive quality, the sympathies of the
parts supplied by the sympathetic nerve with those more
especially connected with the sensory are less frequent, and less
permanent, as there is so little power of reaction on it, and then
only when there is a sufficiently high exciting cause, which
1s generally morbid. In amphibia the sympathetic is much
more approximated to the cerebral and spinal nerves, as the

sensorial powers are too low either to receive or communicate
many offensive impulses.

THE END.
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