e | 6700015 - Tratamento de doencas
ARMACOLOGIA

oo onro. @ pulmonares obstrutivas
Soraia Costa ~ ICB-1, Sala 326

1. Introducgdo/Conceitos

Objetivos: farmacologia das
principais classes de farmacos
usados no tratamento de
doengas pulmonares (SUS)

Farmacodindmica
Farmacocinética
c. Efeitos adversos/Interacdes
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THE BIG FIVE

> 300 milhoes _ ) )
acute lower respiratory tract infections,

TB and lung cancer are among most common causes of
> 200 milhGes

severe illness and death worldwide.

9
<o
I\

DPOC — 74% (Pinto et al., 2017, INCA 2018)

g

o ! Asma —2.047 mortes/ano (2013)
i’ =5 Obitos/dia (Cardoso et al., J Bras Pneumol 2017)

Forum of International Respiratory Societies (2017), (Global Asthma Report, 2018) MS, 2016
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Definition & Differential
Diagnosis:

6[0/9
403

ASTEM®

- COPD

Common preventable
and treatable disease, is
characterized by airflow
limitation that is usually
progressive and | | |

. . » Recurrent episodes of wheezing, coughing and
associated with an shortness of breath
enhanced chronic » Widespread, variable and often reversible airflow
inflammatory response in imitation
the airways and the Iung = Airway hyperresponsiveness
to noxious particles or
gases.

=7 Definition of Asthma

s A chronic inflammatory disorder of the airway

n |nfiltration of mast cells, eosinophils and lymphocytes

© Global Initiative for Asthma
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Definition & Differential

S Diagnosis:
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ASTHMA

— Bronquio na
Enfisema: e

oy
75

Sacos de ar
) enfraquecidos e
} em colapso com

Normal . PSSt 8
| E d . ; .nflltraga'o. Wi
sacos de ar Excessode " Hpotitfie  jofamatiia  Memuredl
avei d
saudaveis o Muco

na submucosa sl
T espessada
Ir;l;:culares com linfécitos =P

e eosindfilos
istory of asthma

FADAM.
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Definition & Differential

Diagnosis
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INFLAMMATION

ASTHMA

COPD

Cells

Mediators

Effects

Mast cells
Eosinophils
CD4* T cells
Macrophages +

LTD,, histamine
IL-4, IL-5
ROS +

All airways

Little fibrosis
Ep shedding

Response to steroids +++

Neutrophils
CD8* T cells
Macrophages +++

LTB,
IL-8, TNF-a.
ROé oo

Periph airways
Lung destruction
Fibrosis +

Sq metaplasia

© Global Initiative for Asthma
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Therapeutic Options: ASTHMA
DPOC Medications

Beta,-agonists
Short-acting beta,-agonists
Symptomatic (bronchodilators) Long-acting beta,-agonists
fz Adrenoceptor agonists (short-acting e.g. albuterd Anticholinergics
long-acting e.g. salmeterol) : : : :
Short-acting anticholinergics
Long-acting anticholinergics

Combination short-acting beta,-agonists
+ anticholinergic in one inhaler

Combination long-acting beta,-agonists
+ anticholinergic in one inhaler

Methylxanthines

Glucocorticosteroids (e.g. budesonide) i i
Antagonistas de leucotrienos peptidicos (LTD4) Inhaleq cc?rtlcoster0|d§ _
Combination long-acting beta,-agonists

Anti-inflammatory (resolve inflammation) _ Y )
+ corticosteroids in one inhaler

Systemic corticosteroids
Phosphodiesterase-4 inhibitors

© Global Initiative for Asthma

Classification of anti-asthma drugs

Anticholinergics (e.g. ipratropium bromide)

®anthines (e.g. theophylline)

Prophylactic (prevent inflammation)

Cromolyn sodium, nedocromil sodium, ketotifen

#anthines {e.g. theophylline)

Glucocorticosteroids (e.g. budesonide)
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Tratamento de doencas
o pulmonares obstrutivas

5 GleSSEs Farinecologicas (Mecanismo de Agéo)

BRONCODILATADORES
° Agonistas p2 adrenérgicos
° Anticolinérgicos

°  Metilxantinas

.3\“081{)
IJZ'ASETM

AGENTES ANTI-INFLAMATORIOS

- Corticosteroides - WModificadores da via dos LTs
- Cromoglicatos - Anticorpos Anti-IgE - ANTI-H1

OUTROS

Mucoliticos - Expectorantes - Anti-tussigeno
Modificadores biolégicos - Inibidores de
fosfodiesterase...

I 2. Fisiopatologia

Antiasmaticos
Etc.

© Global Initiative for Asthma



/7% Broncodilatadores

%  (Relacao estrutura-atividade)

1. AgonistasiEadienEligicos

CURTA DURACAO (resgate ou alfvio) —4 a 6 h

- Salbutamol (neubulizagéo ou aerossol) HO Lo
- Fenoterol* (idem) QAV \JH/\Q

- Terbutalina (inalatéria e s.c.) Ef. Max.: 15-30 min
Aerossol
Inalador de - *LONGA DURACAO (LABA)-12h
. bd (I)' se H\CEN\/O (prevencio/manutengio)
epulizagcao NH *
o OH - Formoterol* (inalagéo, aerossol)
Comprimido \om - Salmeterol (inalagéo )
Injetavel
ULTRA-LONGA DURACAO: 24 h W
- Indacaterol+ _ )=o
= Vi|anter°| m,\, OH
- Olodaterol A
*FDA (LABA > risco de asma fatal - uso associado sempre ao corticoide) + indicado p/DPOC mas pode ser usado na asma qrave
© Global Initiative for Asthma




Vias de distribuicao - Inalatoria

~10-20%
inhaled
MDI Mouth and >
pharynx
Lungs
Absorption
~80-90% from
swallowed Gl tract
Gl
tract
“First-pass”
metabolism

Via preferida para asma e DPOC
Doses eficazes com risco muito menor de efeitos colaterais

Particulas com 2-5 micras

Y

Systemic
circulation

4

Systemic
side efects

© Global Initiative for Asthma



Formas farmacéuticas inalaveis

Inaladores de dose calibrada (pMDI)

Camaras espacadoras: reduzem velocidades e 0
tamanho das particulas; reducéo degluticdo do farmaco;
(Uteis em criancas)
Inaladores de po seco
Nebulizadores

Via oral e parenteral

© Global Initiative for Asthma
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(3 Broncodilatadores
“m (Farmacodinamica - Farmacocinética)

Agonistas h2zadienEigices

B, agonist

IR ”

HO OH N v

) (st R ey

- — ”3!/ Adrenalina  ~
% AL

| Methylxanthines | —|\

|

SOUHD

)
JZ'ASE M

A

Gs

HO

>
T
o
-
T
(©)
»
C‘ S, ; -

] A Ca2*-activated K* channel activation I

PDE 4 I V¥ PLC-IP5-Ca?* pathway activity |

A PKA | —> |+ Na*/Ca®* exchange |

\ |* Na*,Ca2*-ATPase |

—
BRONCODILATACAO

5 AMP

exasite

alhuteral salmeteral

© Global Initiative for Asthma
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Broncodilatadores

(Farmacodlnamlca Farmacocinética)

Agonistas h2zadienEigices

O@_SH_C‘:’H_NH v Férmacos + seletivas
kR v' > disponibilidade via oral

v' < velocidade metabolizagao

E

e

f>

@
IJZ'ASI-; )

Salbuiarmol Inalacdo:

Metaproterenol® Efeitos rdpidos (em min)

Fenoterol > seletividade no tecido pulmonar
Albuterol* < tendéncia a regulagdo (-) s B
Forrnoterol™ receptores

Salrneterol**

Bitolterol+ Via oral: > Demora para iniciar efeito

(absorgdo-distribuigdo...)

Pro-droga clivada por esterases pulmonares+, Acdo rapida e Tempo %2 vida 2-3h*
Longa duracdo** e longa duracdo mas c/inicio de efeito demorado***

© Global Initiative for Asthma
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Broncodilatadores

(Farmacodlnamlca Farmacocinética)
Agonistas h2zadienEigices

Nao sao alvos para a COMT* e sofre baixo metabolismo pela
MAO
Baixa atividade sobre receptores a

2

e

f>

@Q
IJZ'ASEM )

Metabolismo hepatico
Excrecao renal (>70 %)

Controle Profilatico da broncoconstricao
Reversao da broncoconstricao aguda

* Catecol O-Metil Transferase; ** Monoamino oxidase. © Global Initiative for Asthma



7%  Broncodilatadores

%= (Usos e Efeitos Farmacologicos)

OIJZ'ASETM N

ANeLISIES B2-elefEnEreices = Asma @ DRPOGC

Cyclic AMP

¢

Major pharmacological action in the airways Protein kinase A

1 MLCK activity

! Ca(K) channel activity
intracellular calcium levels
membrane hyperpolarization
Na*/K* ATPase

Ras

CREB

+ Relaxation of airway smooth muscle

4+ Inhibition of mast cell degranulation

+ Inhibition of pulmonary vascular leakage
4+ Increased mucociliary clearance

4+ Decreased neurotransmitter release

4+ Surfactant production

T e e R

Major clinical action in asthma/COPD

4+ Bronchodilation

4+ Bronchoprotection
© Global Initiative for Asthma
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%= (Efeitos Adversos - Agonistas adr 2) ™=

lflacllicaneliia

Br. J. Pharmac.(1983),80,711-717

B-Adrenoceptors of the human myocardium:
determination of B, and B. subtypes by radioligand
binding

Alain Heitz, Jean Schwartz* & Jeanne Velly*

Service de Chirurgie Cardiovasculaire, Clinique chirurgicale A, Hospices Civils, 67000 Strasbourg and Institut
de Pharmacologie et de Médecine Expérimentale®, 11 rue Humann, 67000 Strasbourg, France

1 p-Adrenoceptors of the human myocardium were investigated with binding studies using
125jodocyanopindolol (ICYP) as ligand.

2 Inhibition of ICYP-binding by betaxolol (a selective By-antagonist) and ICI 118551 (a selective
B2-blocking drug) resulted in non-linear Scatchard-plots suggesting that both B-adrenoceptor
subtypes are present in human left atrium and left ventricle.

3 Computer analysis of the data gave a §/B,-adrenoceptor ratio of approximately 65 : 35 both for
left atrium and for left ventricle.

© Global Initiative for Asthma




7%  Broncodilatadores
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(Efeitos Adversos - Agonistas adr B2) %

VTrEmMeEr fino das maos

Review
Tremor and Py-adrenergic agents: Is it a real clinical problem?

Mario Cazzola *P*, Maria Gabriella Matera €

2 Unit of Respiratory Clinical Pharmacology, Department of Internal Medicine, University of Rome Tor Vergata, Rome, ltaly
b Department of Pulmonary Rehabilitation, San Raffaele Fisana Hospital, IRCCS, Rome, Italy
“Unit of Pharmacology, Department of Experimental Medicine, Second University, Naples, Italy

ARTICLE INFO ABSTRACT

Article history: Tremor is one of the most characteristic adverse effects following administration of ps-adrenergic

Received 3 October 2011 agonists. It is reported by around 2—4% of patients with asthma taking a regular fz-adrenergic agonist

:{SCS'”E“ ';L'IE;;‘? form and is induced by both short-acting and long-acting agents. Tremor associated with Pa-adrenergic

ecember agonists is dose-related and may occur more commonly with oral dosing. The exact mechanism for
Accepted 18 December 2011 - = = = = = . . N

tremor induction by pa-adrenergic agonists is still unknown, but there is some evidence that

fo-adrenergic agonists act directly on muscle. An early explanation of the tremor was that f;-adreno-

?‘2’ l:z:ds" ceptor stimulation shortens the active state of skeletal muscle, which leads to incomplete fusion and
f2-Adrenergic agents reduced tension of tetanic contractions. More recently, tremor has been correlated closely with hypo-
Hypokalaemia kalaemia. A possible diverse impact of different modes of administration of B-adrenergic agonists on
Devices tremorogenic responses has been suggested but solid evidence is still lacking. In any case, the desen-
Tolerance sitization of Ba-adrenoceptors that occurs during the first few days of regular use of a fr-adrenergic

agonist accounts for the commonly observed resolution of tremor after the first few doses. Therefore,
tremor is not a really important adverse effect in patients under regular treatment with a fa-adrenergic
agonist.

@ 2011 Elsevier Ltd. All rights reserved.

© Global Initiative for Asthma
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7%  Broncodilatadores {1y
“w= (Efeitos Adversos - Agonistas adr g2)

Sieites Metabolicos (Glicemia aumentada)

— C. Efeitos metabdlicos das catecolaminas

..

A

|

“Stisgm

< 4 Ad-<iclase
=

A

| é

=] =
— > Glicose Acid(?s graxos

Glicogendlise

© Global Initiative for Asthma
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%@ Broncodilatadores
“m (Efeitos Adversos - Agonistas adr B2)

ReEreder © parto / Taguicardia reflexa

“Stisgm

Efeito do SN Tipo Efeito do SN WDt
Local L receptor L receptor
Simpatico L. Parassimpatico o
adrenergico colinérgico
Gestante Contragao a,
Relaxamento R
N&o-gestante |Relaxamento B,

Ex.: Fenoterol
Salmeterol




$§,\NITMT],,

Q Broncodilatadores @
%= (Interacdes - Agonistas adr p2)

Prlocueacores adrenérgicos ndo seletivo (propranclol)

Atenuam ou inibem o efeito do -broncodilatadores;
Aumento da resposta pressorica a epinerfrina

Promover sinergismo na acao do -broncodilatadores

&,

\“Oam ¢

)

Barbitiricos (indutores de enzimas microssomais hepdticas)

Aumento do metabolismo dos 3-agonistas (reducao efeito b-agonista)

© Global Initiative for Asthma
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Broncodilatadores
R
Mﬁm[@ﬁ@]@f@@ de fostodiesterases)

Broncodilatadores de baixa poténcia: cafeina, Teofilina, aminofilina e
bamifilina*

%o/

Agomst Agomst

TABLE 1. PROPOSED MECHANISMS OF ACTION OF /gﬁiﬁﬁ RRRRRRAMRRARRARER ﬁﬁﬁﬂ/cc
BULULE N BUB BB UBLBEBBEY =™ LY

Phosphodiesterase inhibition (nonselective)

Adenosine receptor antagonism (A, Aza, Asg receptors) THEOPHYLLINE

Inhibition of nuclear factor-kB (| nuclear translocation) ~

T Histone deacetylase 2 via Inhibition of phosphoinositid /\T)\‘

1 IL-10 secretion PDE3,4,7 PDE59 |, .,

T Apoptosis of inflammatory cells (neutrophils, T cells) ATP 3’55TGAMP\ 3',5'cGMP GTP
| Poly(ADP-ribose)polymerase-1 (PARP-1) AMP GMP4+—T

Bronchodilatation ! Inflammatory cells
Figure 1. Effect of phosphodiesterase (PDE) inhibitors in the break-
down of cyclic nucleotides in airway smooth muscle and inflammatory
cells. AC = adenylyl cyclase; cGMP = cyclic guanosine monophos-
phate; G = stimulatory G-protein; GC = guanylyl cyclase; GTP = gua-
nosine triphosphate; R = receptor.

- Xantinas + beta-agonistas
(Asma e DPOC)




#7% Broncodilatadores - Xantinas
22%&5 (Acbes Farmacolégicas)

¥ Cell number

STRUCTURAL CELLS
(fapoptosis) Alrwrz\(l sscI:TI‘eOOth
— Bronchodilatation
T-lymphocyte

@tCrg}fci)gines, @ o Endothelial cell
THEOPHYLLINE > ( N v Leak
Mast cell S 9

Respiratory skeletal
muscles

— ’//f,//—,///—// 4 Strength?

v Mediators

v Cytokines

Barnes, 2013

© Global Initiative for Asthma



Broncodilatores — Metilxantinas
(Usos, Efeitos)

Via i.v. (infusdo lenta) — estado de mal asmatico

Via oral — terapia complementar de corticosteroides inalatério e 2-
agonistas de acéo longa

Metabolismo: hepatico (P450)

Disfuncéo hepatica e infeccdes virais: > risco de intoxicacao
[séricos: 10 a 20 ug/ml]: aumenta T1/2] — avaliar sorologia.

Janela terapéutica estreita

Efeitos adversos: arritmia cardiaca, crises convulsivas e
disturbios gastrointestinais



&7

7% Broncodilatadores - Xantinas ¥
(Interacdes)

8
g

RS

+ BZD = inibicao da sedacao
+ B-bloqueador nao seletivo = perda da acao broncodilatadora

+ Dilltiazem = reducio do metanolismo da teoffilina
+ Zilleutona = reduczo do metabolismo das xamtimas

+ Salicilatos = reducao do efeito da teofilina (> metabolismo)
+ Rifampicina = idem

© Global Initiative for Asthma



7%  Broncodilatadores - Antagonistas .y
L Muscarinicos

i 1y w_):h. ,-_s.:'.l' slfe %y
= | ‘T = — 7 =
el & | = & =X -8 T .9
3 E o8 oy W I o ey i L
. A § T -'-'__‘-.er;‘ e
SR o e i “__.";:LNT.’]. v:\_\_' T
|-_.“. ._:: -
l:_{ _?! .
T 4 e Antagonlstas de receptores
NNy P
FAR S S — * . r .
ol =) colinérgicos:
- X0 -
R e o LY
> g S N
=E=———=

e = e Atropina......nao seletivo

: Brometo de ipratropio ( M1, M2, M3)
g \@ = Brometo de tiotropio M3>M2)

\%‘ \‘.u--“—- : e - 3 M3

'ﬂM 1 | T ¥,

MuUcus gtand
l . \ \Secretion

mcreases
Mz
X _u———u_ S—
— oy hAZ R g T
musc’lw el?conctncgcts
s

Barnes, 2013

© Global Initiative for Asthma



#%  Broncodilatadores - Antagonistas g%

8 g § »%:
(1% S—— Ax
4 uscarinicos
R ASTRMS
Resistance o r%
NORMAL COPD
. .. Vagus
Antagonistas competitivos da Ach nerve
endogeno
] g n . . . ACh Control vagal tone
Inibem tOnus das vias respiratorias | | ACh
mediadas pelo vago gy (@
constricie
Asma e DPOC NS

Mais eficazes para DPOC

+ Muscarinic
antagonist

Less highly
constricted

© Global Initiative for Asthma



Sinalizagﬁo Colinérgica

musculo liso das vias aéreas

Contraction

.9
@ eicosanoids

@

y

Growth q::’-}"‘%%;t:\?

»




Q ANTI-INFLAMATORIOS

Glicocorticoide
Modificadores da via dos LTs
Anti-IgE

© Global Initiative for Asthma



o i Fosfolipidios (Memb Cel)

- vasodilator

T microv perm

- brococonstritor
- guimiotaxia

Fosfolipase A,

Acido araquidénico (AA)

= | AINEs

ciclo

oxigenase

Ii 5-LO inibidor

(e.g. zileutin)

TXA,

inibidor sintese

v

5-HPETE
Endoperdxido ciclico Hydroperoxy

12-HETE Lipoxinas
(quimiotaxico)

. PGG,, PGH, eicosatetraenoic acid

TXA,
antagonistas

Lt antagonistas

y A

R

anTags

LTC, LTD, LTE,

quimiotaxico

»perm microvascular
»broncoconstricgao
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"N ANTI-INFLAMATORIOS

RITTE

Bloguelo— Via Lipoxigenase

Exercise \ \ / / PAF

Mast cell ~ Eosinophil

Aspirin

(in AS asthmatics) —> <«— S0,

A 4
Arachidonic acid

| 5-LO INHIBITORS
5’-lipoxygenase Zileuton

v
Cysteinyl-leukotrienes

(LTCy4, LTDy, LTE,) LT ANTAGONISTS
- Montelukast
"' Pranlukast
Zafirlukast
CysLT,
( N < receptors
N\ 4

Plasma /

exudation g;j g;j

Mucus Bronchoconstriction Eosinophil
secretion recruitment

Barnes , 2013 © Global Initiative for Asthma



Terapia com anti-receptor IgE

Anticorpo monoclonal humanizado

Boguela a acao da IgE aos
o FceRI nos mastocitos
¢ FceRlIl em linfécitos T e B, macrofagos e eosindéfilos

Reduz niveis de IgE circulante



FceRl ,

~ Histamine |
= — | Cys-LTS
° PGD,

Mast cell

IL-4, IL-13 FceRII/CD23

} £

zrm
— - IgE =< Macrophage

Chronic
inflammation

4 & N\
B lymphocyte -[ \

Anti-IgE T /ymhocyte

omalizumab

Eosinophil




Anti Inflamatorios

Esteroides
(AIEs)

“Os corticosteroides (adrenocorticoides) sao hormonios
esteroides naturalmente produzidos a partir do colesterol,
pelo homem, no cortex da adrenal (ou comumente
sintetizados) e cuja importancia no controle de processos

inflamatorio cronico e dor € incontestavel



Glicocorticoides — Asma e DPOC

Nao sao broncodilatadores
Inibem a trancricao génica:

¢ citocinas inflamatoérias Th2
1 IgE e Eosinofilos

¢ COX-2
1 PGE, e PGl,
(vasodilatadores)



Glicocorticoides
(Usos Terapéuticos)

ALIVIO DOS SINTOMAS/SINAIS
INFLAMATORIOS

[_)o_en)c;as respiratorias alérgicas ou nao (asma,

rinite

Doencas articulares (Artrite reumatoide, osteoartrite,
espondilite)

Doencas de pele




Mecanismo Molecular

Citocinas _ _
INOS Lipocortina-1
COX-2 B2-receptor

= WAV

1

N\/"J RNAM

Gene alvo
NFkB responsivo
AP-1

Al ERGN ERG+ ao corticoide




Influéncia dos glicocorticoides
na acao das citocinas

APC | Allergen
.

/ T
& cpy wm—b THO
) :

e IOE
antibodies

Eosinophils

© 2012, Elsevier Inc. All nghts reserved.




Corticosteroides Naturais e Sintéticos
Mais Usados - Farmacocinetica

Farmaco

Bd oral
(%)

Cmax
(Ha/l)*

tmax

Vd
(IYkg)

Union
proteica
(%)

Excrecion
urinaria
(%)

Betametasona
Deflazacort
Dexametasona
Hidrocortisona
Metilprednisona
Frednisolona
Prednisona
Trnamcinolona

90
= 80
86
26-96"
80-99
82
80"
23"

80-115 (6)
132 (36)
100-170 (12)
300 (20)
300 (70)
460 (50)

70 y 200 (50)**

10-20 (4)

1-2
1.5
2.9
1-2°0

1.2
1.5
2
0.5
1.5
0.6
0.9**
1.5

64
40

90
i
95

< 50




Corticostergides Naturais e Sintéticos
Farmacocinetica (Vias de Administragao)

Oral
Intra-muscular

Endovenosa

: « Uso topico: eficazes e ndo determinam
Intra-articular efeitos sistémicos adversos graves, se adm.
Conjuntival em doses terapéuticas em tempo curto.

Ex.: Triamcinolona
Nasal ( )

Percutanea
Aerosol




Glicocorticoides (Efeitos Adversos)

l___] Therapeutic effects
] Adverse effects

Anti-allergic

|

DMARD
effect in RA
l joint damage

\| o
L

F o

o
Infections

N\

Myopathy

QOsteonecrosis
Osteoporosis

insufficiency

psychiatric
symptoms

Antiinflammatory effect and
Immunosuppression

J} Pain
L = | Swelling
| Stiffness

Effect on cells, tissue and organs
— clinical effects

Glucocorticoid
treatment

CNS

/ HPA-axis Metabolism

Weight gain/obesity
Fluid retention/edema
Cushing syndrome

L

HPA . :
Insulin resistance

p-cell dysfunction

Stomach

Impaired glucose metabolism

)} Physical disability

|Endothelial
dysfunction

Vossels {Permeability

Cardiovascular ¢
system

!

/ Cataract
Glaucoma

Hirsutism
Skin thinning

Gastric ulcer
(if concomitant
NSAIDs)

Source: Nat Rev Rheumatol ® 2010 Nature Publishing Group




Glicocorticoides (Toxicidade)

» Sindrome de Cushing

—(Hipertensao
intracraniana

benigna)
Corcova de bufalo A7 50X\ (Cataratas)
. ~ \ L Face de lua cheia,
Hipertensao J "\ com bochechas

vermelhas

\

Enfraquecimento da pele, G 2\ Aumento da
Ny ":. gordura abdominal

N
1‘—_'\)‘: I\
v \
ST \ \ \ \\'\

SIEN ORI )\ 2 (Necrose avascular
//"' da cabeca do fémur)
&+——Equimoses féceis
Osteoporose {
Hiperglicemia £ El
Aumento do apetite | |H— Cicatrizagéo
Mais inf ~ . d imid L b deficiente
ais infeccoes (imunodeprimido) ~J dasferidas

obesidade




Histamina

NH,
= Histidine

H N

N\JJI O“J\‘OH Decarboxylase

o Encontrada na maioria dos tecidos,
principalmente pulmao, pele e TGI

o Células
- Mastocitos
- Basofilos
- Histamindcitos no estomago
- Neuronios histaminérgicos



Receptores

Receptor Localizagio Mecanismo de
Acao

Células Endoteliais, DAG, IP3, ativa
Musculatura Lisa, SNC PKC e T[ Caz2+]i

Mucosa Gastrica, Musculo
Liso vascular, Musculo TAMPC, ativa PKs,
Cardiaco, mastocitos, SNC

Neurdnios histaminergicos,
Células de origem l AMPc
hematopoiética




[

O

O

O

O

O

O

O

Reacao de
Hipersensibilidade

Rinite alérgica
Conjuntivite alérgica
Asma alérgica
Picadas de insetos
Alergia a alimentos
Choque Anafilatico
Anti-eméticos
Sedativos




Reacao de
Hipersensibilidade

|gE-coated resting mast cell

Allergen

Antigen-activated mast cell

A

>Crmo|in

\

Histamine/lipid Cytokines
mediators :

Y N Y h Inflammation:
S e: late phase
] Shagon reaction



Antagonistas H,

138 Geragao 28 Geracao

n Difenidramina, o Mequitazina,
prometazina, terfenadina,
mepiramina, fexofenadina,
clorfeniramina. loratadina, cetirizina,

desloratadina

o Inilbem acoes da
nistamina o Efeitos anti-
o Depresséo do histaminicos sem

SNC efeito sedativo




Farmacocineética

12 Geracao

28 Geracao

. Via oral - bem

absorvidos
. Ef. maximo em 1-2 h
. Distribuicao ampla

. Barreiras

hematoencefalica

. Metabolizados no

figado
. Excrecao - urina

. Via oral
. Bem absorvidos
. Pro-droga- loratadina

(arritimia grave)

. fexofenadina(terfenadin

a), Excrecao — urina e
fezes




Efeitos Adversos

Grupo

Dibenzoxepina
(Doxepin)

Etanolamina*
(difenidramina)
Fenotiazinas*
(prometazina

Etilenediaminas
(pirilamina)

Alquilaminas*
(clorfeniramina,
hidroxizina)

Todos

Classe

la geracao
baixa
especificidade

2a geracao

Efeitos

- *Sedacéao
- A¢cOes antimuscarinicas (xerostomia,

secura nasal, retencao urinaria e
taquicardia sinusal, constipacéo)
-Irritabilidade, insOnia, tremores,
palpitacéo,

- Desconforto epigastrico

- Tontura, zumbido, fadiga, estimula SNC,
leucopenia, agranulocitose

- Baixo potencial para produzir sedacao
-Alta especificidade



Toxicidade

Cardiotoxicidade com a TERFENADINA, sobretudo se
associado com antibidéticos macrolideos (Erltromlcma) e
antifungicos (Cetoconazol).

+ Efeitos _sobre o SNC dos anti-histaminicos 12
GERACAO sé&o potencializados pelo alcool e outros
depressores centrais;

- Intoxicagao anti-histaminica assemelha-se a
intoxicacao atropinica (febre, midriase, rubor facial,
agitacao, incoordenacao motora, convulsdo  tonico
clonica, coma e morte)



Interacoes

+ Potencializam efeito sedativo de barbituricos,
tranquilizantes a analgésicos

+ Loratadina, hidroxizina: absorcéo reduzida pela presenca
de alimentos

+ Terfenadina: tem sua poténcia aumentada com consumo
de suco de pomelo (grapefruit)

+ Evitar uso de sedativos e alcool



Anélogo (Nedocromila)™

Cromoglicato
Dissaddico (Intal®)

el AR

WT-S123T
Chloride Bromide
B R Ce amas
A =g "
mast cell plasma membrane——"
(has Fc recegztors
that bind IgE antibodies)

Mastocito

0.5pA | 500 ms

*mais eficaz que o CS; uso
Restrito p/pacientes >12 a



Uso clinico:

- Unica dose: bloqueia broncoconstricdo mediada por:
- alergénios, exercicio, fatores da asma ocupacional

« Uso regular: asma persistente (ndo-sazonal)*
 Rinoconjuntivite alérgica

Farmacocinética: Creites elvErsne:

* Pouca absorcao TGl * Irritacao garganta
* [sangue] baixa * boca seca
 Rapidamente eliminado « tosse

* Ativo apenas quando inalado

« [efetiva] requer longo periodo




T Liberacdo de NA

Efedrina (Ephedra equisedina)

1¢- droga simpatomimética ativa por V.O.

v'Elevada biodisponibilidade
v'Agdo prolongada
v Efeito estimulante central

Mecanismo de agdo
Agdo direta em receptores o, B; e B, I DC I
P

Liberagdo de NA do terminal nervoso FC

RVP

Usos: Hipotensdo (anestesia espinal)
Descongestionante nasal (rec alfa 1)

Efeitos Adversos
Hipertensdo, arritmias cardiacas, insonia




Mucoliticos e Expectorantes
Antitussigenos

o Mucoliticos: modificam a producéo e secrecao do
muco. Ex.: acetilcisteina, bromexina, guaco

o Expectorantes: favorecem a eliminacao do muco
das vias aéreas. Ex.: fluimucil

o Anti-tussigenos blogueiam o reflexo da tosse
(central ou periferico).
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