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780 THE NERVOUS SYSTEM

ally does nol cause exactly the same effects through-
out the body as parasympathetic stimulation because
the acetylcholine is destroyed by cholinesterase in
the blood and body fuids before it can reach all the
effector organs. Yeta number of other drugs that are
not so rapidly destroyed can produce typical
parasympathetic effects, and these are called
parasympathomimetic drugs. _

Three commonly used parasympathomimetic
drugs are pilocarpine, methacholine, and carbamyl-
choline. Although these drugs have almost the same
effects on the different effector organs as does
pa.rasympathetic stimulation, there are slight varia-
tions. For instance, carbamylcholine is especially ac-
tive on the bladder and gastrointestinal tract, while
methacholine is especially active on the cardiovascu-
lar system and eyes.

Parasympathomimetic drugs act on the effector or-
gans of cholinergic sympathetic fibers also. For in-
stance, these drugs causc profuse sweating. Also,
they cause vascular dilatation, this effect occurring
even in vessels not innervated by cholinergic fibers.

Drugs that Have a Parasympathetic Potentiating
Effect. Some drugs do not have a direct effect on
parasympathetic effector organs but do potentiate
the effects of the naturally secreted acetylcholine at
the parasympathetic endings. These are the same
drugs as those listed in Chapter 12 that potentiate the
effect of acetylcholine at the neuromusculgr junc-
tion—that is, neostigmine, physostigmine, an
diisopropy! fluprophosphate. These inhibit cholines-
terase, thus preventing rapid destruction of the
acetylcholine liberated by the parasympathetic nerve
endings. As a consequence, the quantity of acetyl-
choline acting on the effector organs progressively
increases with successive stimuli, and the degree of
action also increases. .

Drugs that Block Chelinergic Activity at Effector
Organs. Atropine and similar drugs, such as
homatropine and scopolamine, block the action of
acetylcholine on cholinergic effector organs. How-
ever, these drugs do not affect the nicotinic action of
acetylcholine on the postganglionic neurons or on

skeletal muscle.

DRUGS THAT STIMULATE THE
POSTGANGLIONIC NE URONS—
«NICOTINIC DRUGS”

The preganglionic neurons of both the parasym-
pathetic and sympathetic nervous systems secrete
acetylcholine at their endings, and the acetylcholine
in turn stimulates the postganglionic neurons. There-
fore, injected acetylcholine can also stimulate the
postganglionic neurons of both systems, thereby
causing both sympa etic and pa.rasympathetic ef-
fects in the body. » is a drug that can also
stimulate postganglionic Teurons in the same manner

as acetylcholine because the neuronal membranes
contain fidotinic_recepfoFSy but it cannot directly
stimulate the antonormc SHector orgahs, which have

muscarinic receptors as explained earlier in the chap_T,
ter. Therefore, drugs that cause autonomic effects b ;
stimulating the postganglionic neurons are frequently;
called nicotinic drugs. Some drugs, such as acety :
choline itself, carbamylcholine and methacholin
have both nicotinic and muscarinic actions, whereas
pilocarpi nly muscarinic actions.
5oTh the sympathetic and
tems_at the same time, resulting
iction in the abdom

in strong symp
inal organs and limbs,

in parasympathetic effects, suc
(tointestinal activity and, sometimes, slowing of
heart.
anglionic Blocking Drugs. M
drugs block impulse transmission from the pre
ganglionic neurons to the postganglionic neurons, in:
cluding tetraethyl ammonium ion, hexamethoniu
ion, and pentolinium. These inhibit impulse tran
mission in both the sympathetic and parasympatheti
systems simultaneously. They are often used for:
blocking sympathetic activity but rarely for blocking
parasympathetic activity because the sympathetic

blockade usually far overshadows the effects of
parasympathetic blockade. The ganglionic blocking
drugs have been especially important in reducing
arterial pressure in patients with hypertension.
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