CHAPTER XXX

THE SYMPATHETIC NERVOUS SYSTEM

511. Of what the system consists.— The sp_inal {T‘ord cotrll-
trols the contraction of the arteries, the pc.:nstalsls tht- ;
intestine, and the growth of cells. Vet the impulses w 1ct
it sends out for these purposes pass through artlother se
of nerve cells and nerves called the sympathetic nervous
SJJ{;E’;?::- sympathetic nervous system consists o_f sfmall bf}?;sysl
like grains of corn or smaller, called ganglia, rom ¥ —
nerves go out in all directions. There are f-our main ;Own
of ganglia in the head, and twenty-three in a row ot
the front of the backbone all connected by nervesr. b
ganglion is a collection of nerve cells and nened o
bound together by connective tissue. Nerve threalt s ¥
nect its cells with the cells of the splna.l ccrc} and a 1}:0 W ;
the muscle cells of the arteries and intestine. T-routg}g1
the arteries they probably affect all the cells 1fn -di
body. The nerve threads are smaller than those oh t(;l o
nary nerves, and seldom form bundles-large enoug e
seen. They usually consist of a fiber hk.c the central fi

of an ordinary nerve thread without 1t:°. fatty c?\{erlfnga;

They are thus not easily found even with the aid o

ml’i‘r}i}??ﬁves from the ganglia run mainly alon.dth[e

course of the large arteries. Upon the aorta and its
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main branches in the chest and abdomen, nerves and small
ganglia form intricate networks, each called a Plexus,

Just back of the stomach there is a large and important
plexus called the solar plexus, whose nerves supply the
muscles of the organs of the abdomen. A plexus within
the heart controls the action of the heart.

912. Sensory sympathetic nerves. — The sympathetic
nerves carry both sensory and motor impulses, but only
faint impulses of pain and touch. Thus the circulation
of the blood and digestion of food go on almost without
our knowledge, but a very strong irritation may give rise
to an abdominal pain, as in colic.

Sensory impulses telling of the wants of the cells and of
the need of secretion or movements of the arteries or digest-
ive organs are continually being received by the ganglia.
These impulses travel slowly and require some time to
produce an impression. Most of them travel only to the
cells in the ganglia, and few get farther than to the cells
in the spinal cord. Only very strong impressions, whose
cause may injure the body, reach the brain and produce a
feeling of pain, hunger, thirst, or fatigue.

513. Motor sympathetic nerves. — The ganglia send
orders to the epithelial cells of the glands to produce
their secretions, and to the muscles of the intestine and
arteries either to contract or to dilate. They do this in
response to information furnished by the sensory nerves.
They also send out orders for ‘the growth and nutrition
of the cells of the body on receipt of news of their needs.
Most orders from the ganglia are reflex.

914. Mode of action of the ganglia.—If cut off from connec-
tion with the cord, the ganglia send few impulses.

to furnish them with a supply of nervous energy. They seem to take

The cord seems

a small amount of its active impulses and transform it into a large
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amount of gentle impulses for the F.!,rteries and intestine. Whe;; pms{(::;s_
or spoiled food irritate the intestine _to a dange_rous d.]?gree, t_e Ze 3
tion goes beyond the ganglia and exc1te?, the spinal cells ‘to ac dlo a.‘infu]
response they send out direct orders which cause en.ergetlc an : p e
peristalsis to remove the food, in marked contrast with the gentle ac
Ca“;i‘; byi]tllifugé?cgli;l 1(:)1?11: brain. — The brain has some power over
the gar;glia. _ Excitement or fear may influence the spmal;ord ZZ rt:;?;
it in turn modifies the impulses going through the gafng;:. e
seems to depress the ganglia fso thzt th; E:?f;:;:ioi . ;zezmwth =
imilation are not so well performed, an
iﬁ::‘:llliuoofnthe body are diminished. But nature has arra'mgeil tg?tn;;frt:;
leaving the brain, mental influences shall act tlh'rough ‘n}:o ieé e
cells before they can directly aneFt the nutr}hon of; e bo {AOOdS
man’s body is protected against inJury. from his ever-c allg].}r;gi means.of
516. Connection of organs with each other. — By o
the sympathetic system, a nervous influence in oue_org}?n is ipre i
all the rest. Because other organs seem to share in ¢ ili Zlc tles s
one is deranged, the nerves controlling them are calle 15;1 mﬁtmn 1
nerves. Thus, when one organ is deranged, the others act less strongly
and impose less work upon the disabled part.

517. Injury to sympathetic nerves.—Thc' sympathetic
nerves are less influenced by outside impressu?ns than any
other nerves in the body, and great violelnce is needed to
impair their action seriously. POiS.OI"lS which are swallowed
or produced during disease may Injure them so thaF th'e
ganglia almost cease to send out t?lell‘ orders. Then 11f§ is
endangered, and strong nerve stimulants like strychnine

: ded. :
ar(}l;lizee from poisons, almost the only grave danger which
may threaten the sympathetic system is a blow upon 'the
abdomen or neck. A hard blow or great pressure just
below the ribs may paralyze the solar plexus. Th.e arteries
then enlarge and hold so much blood that too little goes
to the head and brain. So there is danger of _s1<:‘L«mcEs_e‘j -and
of death. A blow upon the side of the neck may injure
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the large ganglia which are situated there, as well as
the large nerves near by, and make such a profound
impression upon the heart that death may take place

at once. Blows upon the neck or abdomen are always
dangerous.

SUMMARY

The sympathetic nervous system consists of collec-
tions of nerve cells called ganglia, and of both
sensory and motor nerves which follow the course
of the arteries.

The cells of the spinal cord send impulses to the
ganglia, and they in turn distribute them to the

arteries and glands and to the organs of the chest
and abdomen.

The ganglia send orders only in a reflex way accord-

ing to impressions received from their sensory
nerves.

The ganglia control the contraction and dilatation of
the arteries, the peristalsis of the intestine, the secre-
tion of glands, and the growth of the cells of the
body.

The ordinary sensory impulses conducted by the sym-
pathetic nerves produce no feeling.

The heart is controlled mainly by a set of small ganglia
within its own walls.

The sympathetic system produces slow and gentle
movements in contrast with the quick and active
movements made by the spinal cord.

The brain has no direct control over the ganglia.

Blows upon the neck or abdomen may injure the sym-
pathetic nerves so as to cause death.,
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REVIEW TOPICS

Describe the sympathetic nervous system: its ganglia,
nerves, plexus, and its connection with the spinal
cord.

Describe the sensory impulses of the sympathetic
nerves.

Describe its motor impulses and their relation to the
arteries; to secretion of glands; to peristalsis; to
the growth of cells, and to the heart.

" Describe how the ganglia send out their impulses.

Describe how the spinal cord has influence over the
ganglia, and how they work independently of the
cord.

Describe how the brain can affect the ganglia.

Describe how the action of the ganglia may be seriously
impaired by injuries.

CHAPTER XXXI

THE BRAIN

518. General structure. — The brain is the part of the
central nervous system which can origznate orders in dis-
tinction from the spinal cord, which acts only in response

Brain of a frog; top view (X 10). Brain of a hen; side view (x 2).

cerebrum. a cerebrum.
optic tubercles. & optic nerve,
cerebellum, ¢ optic tubercle.
medulla. d medulla.
upper end of spinal cord. e cerebellum.

J spinal cord.

to impulses brought to it. In reptiles, toads, and frogs, it
is very simple in structure, but yet contains parts corre-
sponding to all the parts of the brain of man. In them the
spinal cord swells out to form a cone-shaped body called

the medulla oblongata. Above it there is a small flat
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