Farmacos Colinérgicos e
Anticolinérgicos

Elisa M. Kawamoto



SISTEMA NERVOSO

SISTEMA NERVOSO CENTRAL

SISTEMA NERVOSO PERIFERICO

4

Somatico Entérico

Sistema nervoso autonomo (SNA)

/4

Simpatico Parassimpdtico



Sistema Nervoso Periférico

ACh ) Sistema
(] Musculo somatico

(nic) esquelético

eferente

@

S

]

c

@

o

®)

(7))

o

>

| -

()

c

q]

CIE)

7 / ACh._I ACh glandulas Sistema

= S i ‘ salivares i Ati
) (nic) (mus) parassimpatico

Rang e Dale, modificado



Sistema
parassimpatico

{ ACh._{ ACh glandulas

(nic) (mus) salivares

Parasympathetic
Eye

Lacrimal gland

Salivary glands

Heart
Lung
Upper Gl tract _

Nervi
L erigentes

/ Pelvic ganglia

Lower Gl tract
Bladder
Genitalia

rtebral
ithetic ——— Preganglionic

ain s
eral) ———» Postganglionic

© Elsevier. Rang et al: Pharmacology 6e - www.studentconsult.com



Transmissao Colinérgica
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Receptor Muscarinico (M1, M3, M5): excitacao

' @ Estimulatodrio:
My M; M.
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Receptor Muscarinico (M2, M4): inibicao

Inibitorio:

Farmacologia Integrada



Receptores Muscarinicos

M1 (“neurais”

M2 (“cardiacos”)

M3 (“glandulares/
musculos lisos”)

Localizacao

Neurdnios SNC e
periféricos, células
parietais gastricas

Coracéo
Terminacdes pre-
sinapticas dos
neurdnios centrais e
periféricos

Glandulas exocrinas,
musculatura lisa,
endotélio vascular

Efeitos

Estimulacdo do SNC

T secrecdo de acido
gastrico

Inibitorios (aumento
condutancia do K* e
inibicdo dos canais de
Ca2*) | FC, | DC

Excitatorios:
estimulacao das
secrecoes (salivares,
brénquicas,
sudoriparas); contracao
da musculatura lisa
visceral; relaxamento
da musculatura lisa
vascular (NO).
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Structures in

head and neck: Eye " Miose
Eye . y -
Blood vessels Lacrimal gland A
Salivary glands B
etc. - Secrecao
Salivary glands
Heart _
Lungs
Heat  Bradicardia
Adrenal medulla lung  Broncoconstriccao

Upper Gl tract | ﬂ Peristaltismo

Prevertebral
ganglia Nervi
(midiine) [l
. ] Pelvic ganglia
Liver e IR
e S Lower Gl tract | ﬂ Peristaltismo
Bladder Bladder
Genitalia Genitalia
Blood vessels Paravertebral
Sweat glands sympathetic Preganglionic
etc. Segmental chain ——> Postganglionic
outflow (bilateral)

© Elsevier. Rang et al: Pharmacology 6e - www.studentconsult.com



Sympathetic Parasympathetic

Structures in

head and neck: Eye Miose
Eye . .
Blood vessels Lacrimal giand |
Salivary glands B
etc. - Secrecao
Salivary glands
Heart < -
Lungs -
Heart - Bradicardia
Adrenal medulla Lung Broncoconstriccéo

Upper Gl tract | ﬂ Peristaltismo

Prevertebral
ganglia Nervi
(midline) o L erigentes
. ] Pelvic ganglia
Liver i R |
o S Lower Gl tract ﬂ Peristaltismo
Bladder Bladder ﬁ Tonus
Genitalia Genitalia
Blood vessels Paravertebral
Sweat glands sympathetic Preganglionic
etc. Segmental chain ————» Postganglionic
outflow (bilateral)

© Elsevier. Rang et al: Pharmacology 6e - www.studentconsult.com



Colinérgicos de acéao direta
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Algumas propriedades farmacolégicas dos ésteres de colina e alcaloides naturais

ATIVIDADE MUSCARINICA

HIDROLISE PELAS  Cardio-  Gastrin- Olho  Antagonismo  ATIVIDADE
COLINESTERASES vascular  testinal  Bexiga  (tdpica) pela atropina  NICOTINICA
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Metacolina: Respiratorio
Pilocarpina: glandulas sudoripara e salivar
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Colinéergicos de acao indireta: anticolinesterasicos
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Colinérgicos de acao
indireta: anticolinesterasicos:
organofosforados

Goodman e Gilman

Table 10-1

Chemical Tlassification of Representative Organophospherus Compounds of Particular Pharmacological or
Toxicological Interest

General formula TN A

o S}

P
-

Group A. X = halogen. cyanide, or thiocyanate leaving group: group B, X = alkylthio. arylthio, alkoxy, or aryloxy leaving
group; group C, thionophosphorus or thio-thionophosphorus compounds: group I, quaternary ammmonium leaving group.
R, can be an alkyl (phosphonates), alkoxy (phosphorates) or an alkylamino (phosphoramidates) group.
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COMMON, CHEMICAL, AND OTHER NAMES

DFP; Isoflurophate;
diisopropyl fluorophosphate

Tabun
Edhyl N-

dimethylphosphoramidocyanidate

Sarin (GB)
Isopropyl
methylphosphonofiuoridate

Soman (GD)
Pinacolyl
methylphosphonofiuoridate

Paraoxon (MINTACOL), E 600
€. ()-Dicthyl O-(4-mirophenyl)-
phosphate

Malaoxon

O.0-Dimethyl S-
(1.2-dicarboxycthyl)-
phosphorothioate

Parathion

O, 0-Diethyl O-
{4-nitrophenyl)-
phosphorothioate

Diazinon. Dimpylate
O, O-Diethyl O-
{2-isopropyl-6-methyl-

4-pyrimidinyl) phosphorothioate

Chlorpyrifos
O, 0-Diethyl O-(3,5.6-trichloro-2-
pyridyl) phosphorothioate

Malathion

O.O-Dimethyl S-
(1.2-dicarbethoxyethyl)
phosphorodithicate

FEchothiophate (PIIOSPIOLINE
IODIDE). MI-217

Diethoxyphosphimylthiocholine
iodide

COMMENTS

Potent, iireversible
inactivator

Extremely toxic “nerve gas™

Exuemely toxic “nerve gas™

Extemely toxic “nerve gas™;
arcatest potential for
irreversible action/
rapid aging

Active metabolite of
parathion

Active metabolite of
malathion

Agricultural insecticide,
resulting in numerous
cases of accidental
poisoming: phased
out in 2003,

Insecticide: use limited
1o non-residential
agricultural settings

Insecticide; use
Hmited to non-residential
agricultural settings

Widely employed insecticide
of greater safety than
parathion or other agents
because of rapid
detoxification by higher
organisms

Extremely potent choline
derivatve; administered
locally m treatment of
glaucoma: relatively stable
in aqueous solution



Sympathetic Parasympathetic

Structures in M
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Eye
Blood vessels
Salivary glands
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Heart < /_/
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Usos clinicos



Visual Glaucoma Pilocarpina,
Ecotiopato



Aparelho visual:
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GLAUCOMA
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GLAUCOMA

Elevacdo anormal da presséo intra-

Aparelho Visual N _
ocular: lesao, cegueira

Reducao

* B-bloqueador
do humor (timolol), agonista

aquosSo a2 (apraclonidina)

Aumento °agonista
muscarinico

da (Pilocarpina)
drenagem



Digestorio

Xerostomia (boca
seca)

Sindrome de
Sjogren (bocae
olhos secos)

Atonia intestinal

Pilocarpina

Betanecol,
neostigmina



Glandulas exdécrinas

«Xerostomia — Boca seca (diversas causas: doencas, medicamentos)

*Sindrome de Sjogren: doenca autoimune caracterizada pela infiltracao de
linfécitos das glandulas exocrinas (salivares e lacrimais)



Urinario Atonia vesical Betanecol,
neostigmina



Intoxicacoes

Micetismo: intoxicac&o por fungo contendo muscarina

Sinais e sintomas: efeitos do reforco muscarinico

Tratamento: anticolinérgico (atropina)

Organofosforados

Sinais e Sintomas: efeitos do reforco muscarinico
efeitos do reforco nicotinico

Tratamento: anticolinérgico (atropina) + reativadores enzimaticos (oximas)




Intoxicacao por anticolinesterasicos

MIOSE

ESPASMO DA ACOMODACAO

PERDA DA VISAO DE LONGE
BRONCOCONSTRICCAO

AUMENTO SECRECAO RESPIRATORIA
BRADICARDIA

HIPOTENSAO

DEFECACAO INCONTROLAVEL
MICCAO INCONTROLAVEL

Efeitos nicotinicos exacerbados

BLOQUEIO DA JNM POR DESPOLARIZACAO PROLONGADA



Pralidoxima
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Anticolinérgicos



Anticolinérgicos
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Sympathetic Parasympathetic

Eye yuée Midriase

Lacrimal gland |

—ﬁSecregéo I ‘
Salivary glands

Structures in
head and neck:

Eye
Blood vessels
Salivary glands
efc.

Heart

Lungs

Heart Bra@zﬁdia Taquicardia
Lung Broncoeonstricgdo Broncodilatagao

Upper Gl tract ﬁ Peristaltismo G

Adrenal medulla

Prevertebral
ganglia Nervi
(midiing) B
. / Pelvic ganglia
Liver _—
Gl tract Lower GI tract ﬁ Peristaltismo <_-
Bladder Bladdor ﬁ‘ Tonus < -
Genitalia Genitalia
Blood vessels \ Paravertebral
Sweat glands sympathetic —— Preganglionic
etc. Segmental chain

outflow (bilateral) ——» Postganglionic
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Usos clinicos



Visual Midriatico (exame de Tropicamida,
fundo de olho) ciclopentolato

Cardiovascular Bradicardia (pos infarto  Atropina
do miocardio)

Respiratorio Asma e DPOC Ipratrépio



Resistance o« -

4
NORMAL COPD
Vagus
nerve
Tratamento da DPOC
Control It
ACh ontrol vagal tone /\
ACh
Highly __
constricted
Vagus
nerve
+ Muscarinic
= antagonist /\
Less highly

constricted

Goodman e Gilman



Visual

Cardiovascular

Respiratorio
Digestorio

Urinario

Midriatico (exame de
fundo de olho)

Bradicardia (pos infarto
do miocardio)

Asma e DPOC
Anti-espasmodico
Ulcera Péptica

Bexiga
hiperativa/incontinéncia
urinaria

Tropicamida,
ciclopentolato

Atropina

Ipratrépio
Escopolamina
Pirenzepina (anti-M,)
Darifenacina (anti-M,)



Intoxicacao Atropinica

Sinais e sintomas: midriase paralitica (fotofobia), rubor,
taquicardia, febre (inibicao da sudorese), pele e mucosas secas,
atonia intestinal, atonia vesical, distensao abdominal, bexigoma,
agitacao

Tratamento: anticolinesterasico (fisostigmina)
benzodiazepinico (controlar agitacao)
compressas frias (abaixar a temperatura)
sondas vesical e retal

Medidas
adjuvantes
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Curvas de PA



o« >

M3: relaxamento musculo liso vascular (NO)
M2: diminuicdo contracdo musculo cardiaco, bradicardia

A=acetilcolina

v

PA=FCxXVSXRp



anticolinesterasico

B=acetilcolina
Neostigmina

l B

=

C C= pilocarpina




