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Once this occurs,

eqtoratlon of acetvlch
new enz\ me molecul

Following covalent _ mochflc
(pho-ph01}13ted enzyme ‘Elow

Jcholinesterase, the

= n:‘,i gl'Qups

ation of acety
¥ 1eleaacs one of 1ts et

d (agingy/ makes 1t
+o0 break
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The loss of an alL____»ﬂ group, * e ;1 as prali oRIinae ,
1m1./0b51b18 for chemh,al reactivators, gg u;d the enz} me.
5 the remaining drug a e

the bond betwee s
-
- 2. Actions?
Actions include

/"—; i cenaia 1mnd oL “ulauuu R .
@ i HEREER, Z50 chglinerenc b sing breathing difficulties), and

1'n
S\”éﬁ ii. paralysisof motor function (cau
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and, thus, has found

o

~ -

Echothiophate produces intense mloe

therapeutic use.

Atropine in high dosage can reverse many of the muscarinic and
some of the central effects of echothiophate.

\‘\
3 Tb erap eutlc uses:

e

@ An ophthalmic solution of the drug is used directly in the eye for tl the
LLECR Y A
chromic treatment of open-an; le glaucoma

-—"'__—-
@ The effects may @for up, to@ week after a single

administration.
e
(2 Echothiophate is not a first-line agent in the treatment of glaucoma
e A e

@ In addition to 1ts other side effects, the potential risk for causing
\ ~-cataracts 11m1ts the use of echothlophaje

e e st e e

"4 R tlvatlon of’aceuylchohnesterase' ,

W® Pralidoximp can reactivate inhibited acewlchol‘neﬁfglabe However,

it 1s unable to penetrate into the CNS.

(2 The presence of a charged group allows it to approach an anionic
site on the enzyme, where it essentlally displaces the phosphate

~L w1 X S . -
of the oyganopnospnate anQ regensrates tne enzyme.

ELoVp @
© AT Y= A0 IMOIG of the alkylated enzyme occurs, it can reverse\” . v
5 the effects of echothicphate, except for those in the CNS.

— 2
—

(& With the newer n which proeduce aging of the enz

complex ithin seconds pralidoxime is l€ss effective.
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The @ctionsyof edroph
that it 1s more rag 1d113\, ZIE;;I;% ad%e sd ar to tho\e of neostigmine,
2 - ed an has a sh - tion of 10 o
0 mifutes (prototype short. -acting agort: ort d;ll'._l‘a;tlon of actio;
Edrophoniuy i
) ) . ernary amine and is used in the diagnosis of
myasthenia gravis, o used in the diagnosis o

ntrave M

-L.LL Fen s
enous injection of edrophoniym leads to a rapid increase in muscle\
s drug mas ovoke a

stren t .
h. Cale must be taken, becausd exce 38 drug may pr
"\/- .

cholmergm Crisis.

-
k 1s the antidote.
e

Tacrxne, donepezﬂ 11vast1gmme, and galantamme
CLL-SE(LSE naVe a_c@uclency O.L CDOHIIEZI oic neurons '\/

T'}
J_ aueubb w.uu nwnezrner

‘in the CNS.

N
Eavt a4 T
This obsérvation led to the development of anticholinesterases as possible

1o remedies for the loss of cognitive function.
) ‘ ()

Despite the a 111uy of | é’_ tig an({ galan'ga‘mig e to ‘

delay the progression of the dlsease none ¢ can stop its progression

_—_‘——f?_l_}\: ‘ 2 E\Ldf =i

Gastrointestinal distress is their primary m v Vaghion
T T - v ~ ' ) i )

b4

" VI Indlrect Actlng Chol incrgic Agonsxsts Anticholinesterases
(Irrever51b1e) S s e S
capamtv to

A number of synthetic organophosphate compounds have the
result is a .Luug IESuu‘lg

bind _ covals nt_l)gﬁto _acetylcholinesterase. The re
A \ increase in acefylcholme at all sites where 1t 18 released
TUITEITETET e S S

S ——— o

—J

B T —

o | Many of these drugs are extlemely tox1c rand were develoned bv the}
K» / military as nerve agents. Related compounds, such as par thlon are

'
. eﬂﬂrﬂnvnr} ag 1}"”‘(‘:"' *"v ]‘C
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(_ A Echothlophate ;LQ
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1. Mechamsm of a0f10n \

s o el

P F:?
\ r] P EChOthOphabe 1s an 0rganoj ho:ph that covalently binds via its
phosphate group to the serine- On group at the active site of
\‘-‘*

A /
(// acetylcholinesterase .

B
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(7C  Adver se effects .. ized cholinergic stimulation, such a3

Nl o I e 1
—TIneludethose of general \
=T . . ':?:
( v>-salivation _ B
Qi e P :
¢+ flushing - o 2
v~ decreased blood pressure -

-

(4-nausea

(% - abdominal pain
(’Z'.-' diarrhea, and 7
@;ibronchospasm. ' _ \
(2)Neostigmine does not cause CNS side effects and 18 nOT used
f;;;tgivercome toxicity of central-acti genis

such as atrogme. T
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g antimuscarinic a
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@ Pyridostigmine and ambenomiuiny

Pyridostigmine and ambenonimm_are other cholinesterase inhibitors
MR IEEe L ans e

that: -
@ are@ in tHe chronic management of mw_is.
1) Their @Qns of actioware intermediate (310 6 hours and 410 &

hours, respe ﬁvely), but loneer than that of neostigmine.

_ Advyerse effects of these agents are similar to those of neostigmine.

A D€ AR Ceal 1 U
39 s
Demecarium 1s another cholinesterase inhibitor
i. (Tsed to treat chronic open-angle glaucoma (primarily in patients
’ { ‘. A % —-V » - £ A
‘;gu’ c %eflact01 y to other agents) closed-angle glaucoma after
( irredectomy., eis
: : . e
It is also used for the diagnosis and treatment of accommodative
esotropia. o
“‘VJ));C(———'? iii. Demecarium is a quaternay ine that is structurally related to

w— 1l.

_neostigmine. N ,_
A — iv.{Mechanisms of actions and (side effectd are similar to those of

i ———

/ ~ . EE AR
\ & neostigmine.
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Contrantion of
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Tomwszle

“r Hpotersion

Brodycardia
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Mherapeutlc uses:”

i, The drug increase g
which Serve as its therapeu
either organ.

ii. It is used to treat gl

inal ,.“d(“;;l?f{deﬂu motility,

sutic action in atony of

bv topical application in
L2 ,—_____..___-_&._‘________——-—-——

2 the eve, i1t produces miosis and spasm of
aécommodation, as well as a lowering of intraocular

(’2) pressure.
o ‘Gverdoses of drugd with

iii. It is used in the treatment ot

anticholinergic  actions, such a s (atropine)
== pE'notmazme? and tricyclic antidepressants.
/‘

3: Advérse effectst 3
= o

® i. The effe.n of physostigmine on_the CNS_may lead to /w-_,wg
e, convulsions when high doses are used.

& ii. Bradycalgfaﬂd a fall in cardigc ourput may also (el

@'ii. Inhlbltmn of acemlchohnestembe at the skeletal
. [ immaudbete
neuromuscular ]unCLlOn\‘_auHE‘b The accumufamon ot

acetx Tchohne and, Wlfimately, results in paralysis of
Sheletdl muscle ,B@%ﬁgwe

¢

S
M UVT P .E.‘Neostwmxne >
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it 1evelsmiv _1nnhiniis acetwcnou

Qs mﬂﬂ'ﬂ +n thai nf 1’\]’!:‘7‘&’\‘::10‘%'1 Mo
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ii.  Unlike physostlgmme neostigmine has a_ guaternary

R

1. “Ee*‘ase in a manner

ni nogen hence, it 1s_more polar and does not enter the
CNS. T T

Its effecn on_ bkeletal muscle is @ than that of
Dllxsgﬂl_g;rnme and it can sumulate/ COD.E"‘&CEIJ before it .

Cih

paralyzes :__;;—; Ly o
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Inhibitors of acetylcholinesterase indirectly provide a cholinergic action }»ly
duced endogenously at ihe

prolonging the Iifetime of acetylcholine pro
cholinergic nerve endings.

These drugs can thus provoke a response at all cholinoceptors in :c_k}f'__“;od
T the autonormic A <,

including both muscarinic and nicotimic receptors of
nervous Sy qtem as well as at neuromuscalar junctions 2 and n the by dlﬂ
TR TS TS T —

P Vf: \\!/_ d f.’;.v —

A Physostwmme ;
Physostigmin is an alkgloid ? a is a terua
Dhysostigmine is an allgloid found naturally n plants and 1s a teruary

te for acetylcholinesterase, and it forms a relatively stable
which then becomes

It is a subwrg

carbamoylated intermediate with the enzyme,
reversibly inactivated. The { is_potentiation of cholinergic activity
thloughout the body. T

o T I ,___ = i . ;
\l._, Actlons* \::n'\. i By &
- Physostigmine stimulates
Tl ANTON
\

-
\

‘'u  the muscarinic of the autonomic nervous

" S P —
» the nicotinic sites of the autonomic nervous svstem ANS).
the mcotmlc receptors of the neuromusculay junction

~. ‘_-
|

It duratlo:o f action is about(2 to 4 hours/

ysosiigmine can enter and stimuiate the cholinergic sites in the

CNS NS
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A ¢ \Zilpcarpinejexhibits muscarinic activity a nd i3 nzed primarily in
e ophthﬁlxtz nlnoy,
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When applied topically 1o the corn )1locarnme producep a ra p1d ]
-:dul-\-——-- -.._"s_.-_—,‘_._u--;-, <2 F
micsiz and contraculon oi toé riaary muscle and a %pawl c
LT » ———_am i
" a\.(‘c_)]il_l'j.‘.oddtlo.l
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Pilocarpine is one of the most secretions
i Lo A_-."“-- b smm -
secretagogue) such as gwear, jgar TS USE Io
producing these effects has be s lack of
____ selectiviry.
e P"‘.‘ e i i
i The chuc igbeneficial I pro omoting sauvabluu m;
Dagoeh o
! o Patients withixerostSmia \wau‘t ing from irradiation of the
R head‘anc‘ neck, .
¢ ‘Sgogren's sy 1(1" 13’, which is characterized by dy
_ SEZAGEELY A
- and lack of tears, 18 treated with oral pilocarpime tabia
. e el g - S e et = = =
cev;m elipe, a cnolinergic drug that also has the drav
being nuqrmpcﬁm
e “ —\:l s
... Therapeutic use in glaucoma:} Pilocarpine is _:ube drug of choics 1n
the emergency lowering of m. aocular ar pressure of both narrow-
— @wrtorrmive .
angle {also called £losed-angl Lb.ld wide-angle (also called open-
angle) glaucoma.
-
. ) B s
Pilocarpine is extremely effective in opening the 2‘;}\3(:1}1% .
meshwork around Schlemm's canal LC iorgian immediate drgp ci”’
- T el it Py N\
in intraoculdy pi‘e\:we as a 1‘eaulr of the inereased dr ‘11“30‘9 of "¢

2gueQus humosr.

i
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This action lasta up iQLb hours and can be repzated.

3 5 The "6 dnoph&-l h_atc GCJOuHOﬂLLaLuj inhibits ac,et'\nchol 16\’[818?’5—8 r
and e};erts the same efi?(‘t io a lonszev duration. i
fNG:eE p Aar-"onic an h}.Q‘E*w hibitors, stch as Pcetezﬂamm “as
well as the P2 adrﬁne“m(, Llo ke timolol, are effective In ireating
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In urologic treatme
nt, betha : :
bladder, partj —-ianechol lst i
; icu . o stimulat i
nonobst i ¥ larly i Postpart — the atone
TUctive urinary rete ——e2ItUm - or  postoperative,

ntion,

'(\?fl _-A_dv'eArse_ effects: Bethanecho]
chohpergic stimulation, Thes )
ﬂpshlng, decreased bloog p-r'ez
diarrhea, and bronchospasm -

ronchospasm.

auses the effects of generalized
Include sweating, salivation,
ure, nausea, abdominal pain,

ST e s : > 5
— (C. Carbachol = "aj;:—; o+ n_’;’" >
S ot I i _‘?;T: pli
Carbachol has both'\nglllgcarinicfas well as Eot;l_i;‘actions Herrrt
Like bethanechol ca 14 ; i
» cazbachol is an ester of carbamic acid and a poor

——— -

substrate for acetylcholinesterase .

I.t is blotrgqstI'med by other esterases, but at a much slower rate. A
single administration can last as long as 1 hour.

.{[ 1. Actions:
Carbachol has profound effects om the cardiovascular syste@
and the(gsktromtéstinalfsys@ because of its ganglion-stimulating
activity, and it may first stimulate and then depress these systems.
It can cause release of epinephrine from the adrenal medulla by its

icotinic action. Locally instilled into the eye, it mimics the effects

of acetylcholine, causing 4fiosIs",

S A
Y b .

)

I

e i

_\% ‘2. Therapeuti_c;_'__u_.gg_s_:/l
of itsl high poten ,@;t'c:r—;lonselectingi and relatively

. R FAA : v — o i
Yol long duration of action, carbachol is rarely §sedXherapeutically
A e ‘except in the eye as a miotic agent to treat glaucoma by causing
—~T = ! - - el 2 3 2 - TE%

illary confraction and a decre ase in intraocular pressure, . LO\:D

‘Pup

L. el ? -\
. 3. Adverse effects: At doses used Q_Phthalmologically, little or no
T side effectsoccur@g’?/oﬁ?k of systemic penetration (qUATEIIALY

amine). /
"—.—'__/_."-"_—"\\‘
I D. Pilocarpine’
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Moy

L
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The alkaloid pilocarpine
o is .a| tertiary amine) and is stable to hydrolysis by

a_ggicylchdlinesterase.

o Compared with acetylcholine and its derivatives it is far less
otent, but it is uncharged and will penetrate the CNS at

therapeutic doses,
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i Acetylcholine activates M- receptors frund on endothelial T 213 ;

ceils lining the smonth muscles of blood vassels. This resulis in (_f-uh»u«r‘}w

the production of nitric oxide from argimine. jﬂt‘ﬁ’!

=y a*.
g -

[Note: nitric oxide is also knswn as endothehum-dernved
relaxing factor.
f\/ ! ‘Chu.uwl 1»-&5‘
ke Bella RS W |

Nitrie oxide then diffuses to vascular smooth muscle cells
stimulate  protein  kinase G production, leading to !,{)

hyperpolarization and smooth muscle relaxation.

15!t 'J "o
~ Atropine blocks these muscarinic receptors and prevents
f\ -#" acetylcholine from producing vasodilation.
-
3. Other actions:
In the gastrointestinal tract: acetylcholine increases sahvary «
secretion and stimulates intestinal secretions and motility. =
Bronchiolar secretions are also enhanced. .f,_":\\

In the genitourinary tract, the tone of the detrusor urinae
muscle is increased, causing expulsion of urine,

>

In the eve, acetylcholine is involved in

i. stimulating ciliary muscle contraction for near
vision
ii. in the constriction of the pupillae sphincter muscle,
causing miosis (marked constriction of the puptl).

/ e ) o
%Bethaqggﬁ»-b Ma § Chnai ¢ -ujoe,'\ N
= 7 2
Bethanechol 1s structurall rel j:guLm. sty ] in which the aco?dtel ¥
18 replaced b J‘B K:/-— )
e
Hence, it is not hydrolyzed by acetvlchjlipe:fprase, although 1t 1s R &
inactivated through hydrolysis by other esterases. B o

It I%{%M’;Jgﬁ _the addition of the methyl group) but
doeq ave strong muscarinic activity.
Its Or -2 are on them mu\culature}f the bladder and

gastromtestwnal trach. It has a duration of action of about 1 houn

— =y

1. Actions:; ‘Bethanechol directly stimulates muscarinic receptors,

©7 causing increased intestinal motility and tone"?\
B R

It also stimulates the detrusor muscles of the bladder whereas the
trigone and sphincter are relaxed. causing expulsion of urine.
— — —
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@Or m acetv] holi . -
mef det!reasgl}' ML Phne, if injected intravenously, produces a
= n cardiac rate (negative chronotropy) and siroke

— result of a reducti : :
] 1011 1n 4 ¥ H P t i
sinoatrial (SA) node reduction in the rate of firing at the
— .

i
(

Note: It s " -
[Note: It should be remembered that normal vagal activity

regulates the heart by the release of acétylcholine at the SA
W

node. ]

/.//

ﬂ 2. Decrease in blood pressure: )

Injection of acetylcholine auses) vasodilation and
a . = —':—‘_———__— .
blood pressure by an indirect mechanism of acticn.

A mmdo. . L : 5 Anlla
Acetyleholine activates(lls Peceptors Zf_:s und;cn endothelial cells
lining the smooth muscles of blood vessels. This results 1n the
production of nitric oxide from arginine.
-~
ium-derived

[Note: nitric_oxide is also known as endothel

lowering of

relaxing factor.]

uscle cells 1o

en diffuses to vascular smooth m
{0

G ° production, leading

Nitric oxide th
stimulate protein kinase

T § S—— 0 L4
hyperpolarization and smooth muscle relaxation.

. D ,
Atropine blocks these muscarimc receptors and prevents
musce prevents

acetylcholine from producing vasodilation.
ki

@cr actionsj

"f‘p’W— -—--—-——--..__ s .,. ..‘__ P TR : ) ) & .
"In the gastrointestinal tract:acetylcholine increases sahvary/j\
secretion and stimulates intestinal secretions and mOtl]}]QSL

e e p— — i e =T

' Bronchiolar secretions are also enhanced.

‘In the genitourinary tract] the jtone of the detrusor urinae
muscle is increased, ex_gglsﬁn of urine.
o

¢ Tn the evv:'\/acet*.rlc}:_o}_izﬂe 12 involved 1n

.

(1) stimulating ciliary muscle contraction for near

vision
@ in the constriction of the pupillae sphincter muscle,
o miosis (marked constriction of the pupil).
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(A Acetylcho’hne d that canndt penetrate
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Although it is the neurotransm
nerves as well as autonomic ganglia,
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iNoie: At present, no clinic
the@ eceﬁﬁrs. ]

ally important agents interact solely with

i N i L s

»
4 \1cot1mc receptors:

\ P ——

These receptors, in addition to binding acetylcholine, also recognize
T — Tk
NICOTITE but show only a weak alfinity for muscarine

I\ucotlne (or acetylcholine) 1n1t1a11van then blocks the

receg Or.

Nicotinic r_écegtorg_a_m_lggaj;gd_,\;

/
[\

o inthe CNS
> | o adrenal medulla
el . 2
| c; auicnomic ganglia, and A= Uﬂ = 42} \,\éf

the neuromuscular junction. Mi
A IVEL s

The nicotinic receptors of au‘;ono:mc ganglia r?i_fer -rrw“ t‘nﬁso of the
{ neuromuscular r_junction. For example,

selectively blocked by [hexamethoniu
locked b
junctign receptors are specifically blocke

A —

— v ;IV ; Du‘ect; -Acting Cholinergic Adonlsts |

gl skl \ﬁh‘\oecumf
Chohnelglc agonists (also known as parasympathomimetics) mimic the

effects of acetylcholine by d1rect1y to cholinoceptors.

These agents may be broadly classified into two groups:

\1' Choline esters, which include acetylcholine and svnthetic esters of
= . choline, such as carbachol and bethanechol.

~5 (%) \Tatuw& such as pilocarpine (Figure 4.5).

All of the direct-acting cholinergic drugs have longer durations of
N"""\—"—

action than acetylcholine:
P A —

Some of the more therapeutically useful drugs (pilocarpine and

ﬂ \ i & t1 - : . ] s 3 C

f bethagechol) prefer en_r,lallyt?o uscarinic receptors and are
U sometimes referred to as muscarinic agents.
Wl e —

—_———

[Note: Muscarinic receptors are located primarily, but not
exclusively, at the neurceffector junction of the parasympathetic

S g e
LTI YUUD DY DVTLLL. |

However, as a group, the direct-acting agonists show. little
specificity in their actions, which limits their clinical usefulness.
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f 3 Muscarinic agonists and anuagomsts
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Attempts are currently underway to develop Muscarinic agombts

For example, (911 ex_l_zepmr cyEIﬂntlchohnercm drug; has a
greater selectivity foﬂiﬂlibltm@muscarmlc receptors, ouch as in

the gastric mucosa.
—

(' At therapeutic dog plrenze ine does not cause many of the side

effects seen with the non-subtype- m

produce a reflex tachycardia on rapid infusion § 10“"ade of Mz
e ee————e |

g
vecentarg in the hagrt
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Therefore, the useful"\Q ess of pirenzepine as an alternative to proton

pump inhibitors in the treatment of gastric and duodenal uicers is

% Cauestionabley

)
Uy > K_lg‘l}tenacm Is a competitlve muscarinic receptor antagonist with a

greater affinity for the @ecepcor than for the other muscarinic

receptors. The drug is used in the treafment of overactive bladdey]
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[ A. Muscarinic receptors, =D
These receptors, in addition to binding acetylcholine, also recognize
muscarine, an alkaloid that 11n certain poisonous mushrooms.

By contrast, the muscarinic receptors show only & weak affinity for

|

" nicotine .
studies and &vecific inhibitors)have distinguished five subclasses
i = Ve . _—— N TN

M4,.and(Ms./ .

of muscarinic receptorst M1, Mz, Ms,
PN R
T 1. Locations of muscarinic receptors:
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These receptors have been found  (ou<)
£ on ganglia of the peripheral nervous system and
h as the heart, smooth

-;' (bDon the autonomic effector organs, suc
— S - A = = 4 — I

b
smnA A 2T R PE D

L1LliC S;u;ntb.
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- E\i_b;cle, VrLLL, did X0k
Specifically, although qme_ subtypes have been found on
neurons:

a. §recepsors are 2lsf founa on gasgtric parietal cells
> b. @ecepters on cardiac cells and smooth muscle, and
the hladder, exocrine glands, and smooth

receptors on

muscle.
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ACETYLCHROLINE
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@’Id.ﬁc_hﬂgﬁli}lergic Receptors (Cholinoceptbrs) ]

Two families of cholinoceptors, designated muscarinic and nicotinic
receptors, can be distinguished from each ofher on the basis of their
different affinities for agents that mimic -the action of acetylcholine

(cholinomimetic agents or parasympathomimetics). -
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Th ; ' v
- te; acet; 1({{1olme is packaged into(presynaptic ¥
(_active transpart process. ) ' '
<
—_— The mature veirzlé contains}lowwne but also
( 3. Release of acetylcholine: E |

Whep an action potential propagated by the
Sei’{lSItlve sodium channels arrives at 8 nerve ending,
calcium channels on the presynapiic membrang ©Den,

Tnorcase in the concentration of htracellular caleiunt.

zsicles) by an A

action of voltage-
voltage-sensitive

Tlevated calcium levels promotp the fusion of{synaptic vesicleh W
the gell mem-branejand release of their contenis intc the synap

space. 1his release can bé blocked bﬂ u: otulinuim toxin.) , —_—
-"‘-_-. 7 ¥ A ?\ . H “ Il
In contrast, the @m‘ black GVldOW spider veno;:% causess all th_e

into the synaptic

acetylcholine (stored\in synaptic vesicles to empty

gap.
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mto the receptory
A cetxlcholine from the synaptic vesicles diffuses across the
ds to either of two postsynaptic receptors on

synaptic space, and it bin
the target cell or to presynaptic receptors in The membrane of the

neuron that released the acetylcholine.
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Binding to a receptor leads to a biologic response within the cell, such
Tse in a postganglionic fiber or

(Das the Titiation of a nerve Lmpu
@act' tioft of specific enzymes 1n effector cells as mediated by second-
1 molecules .

jeszengey

@egradation of acetylcholin\e.‘)
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netional effector site is rapidly terminated,
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A Neurotransmission at eholinergic neuronsj oo 7 T
Teurofransmission ‘in cholinergic neurons involves sequential six

F
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; The frst four (Synthesis (storage) releasd, and (inding of
2 (=]

O — - : 3
/f))g ; acetylchqlme to a receptor a@ fqllowed by the fifth step,
o) mon of the neurotransmltteWme
P sixth step, the recycling of choline . R
- - \:;‘ _ .

K L Svnthesis of acetylchelin%

Choline is transgorted from the extra-cellular fluid into the
7 a f the ch linergl X A S
cytoplasm of the cholinergic neuron by an energy-dependent carrier

AN @T_—_—‘ I

v




/51 Le iy
EIE 5
.._-A_——.'?#‘

ok RS LU LIPS
=AY

A

;, - =t
. / a i =r P~ =S, THE HO IVERSIT SYSTEV
»
@he Cholinergic System 2
- - ' —— - - - ——
; ;¢ t-.
MGA/\JQD DN drﬁpéﬂjg}l\

I. Overview A /\/ 1

Dru
$ affecting the autonomic pervous system are divided into two
——————— e
1 o

groups
T . ) o)
rugs, which are described in this and the following Sad —7 A

i .
| @he chohnelglc dr
chaptel act on receptors that are activated by acetvlcholine.
receptors that are atm}_{ted by

‘// 2. (The adrenergic dr Ugs) act on

- norepmeghnne or epmephrme
Cholinergic and adrenergic drugsl both)act by either ml
Floure 4.1

Locleg recep’c—oﬁ _of the autonomic nervous system.

summarizes the c"lohrergw agonists discussed in this chapter.
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