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FASES!

- Ocorre por um periodo superior a 15 dias.
- Aumento de linfocitos e mondcitos.

OBS: Excecoes




IMUNIDADE INATA OU INESPECIFICA
X

IMUNIDADE ADAPTATIVA OU ESPECIFICA

Microrganismo

/
* Imunidade natural Imunidade adquirida
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Imunidade e Inflamacao
INFLAMACAO — DOR, CALOR, RUBOR e EDEMA

Lesao tecidual : \

Tissue damage causes release of
vasoactive and chemotactic factors
that trigger a local increase in blood

flow and capillary permeability 2 b
— — Exudate =

2 5
Permeable capillaries allow an (complement, antibody,

influx of fluid (exudate) and cells | C-reactive protein)
Margination - ' :

Phagocytes and antibacterial
exudate destroy bacteria

Phagocytes migrate to site of
inflammation (chemotaxis)




Resposta Inata), Viediadores Celulares e QUimIcos

Fibras aferentes l1arias:
Fibras C e AS

Sinal
nocivo

Medula




" Mediadores Quimicos da Inflamaggo:

HISTAMINA e SEROTONINA

PROSTAGLANDINAS, LEUCOTRIENOS, TROMBOXANOS e PAF

Bradicinina

SUBSTANCIA P e PEPTIDIO RELACIONADO AO GEN DA CALCITONINA

oNeurotransmissores:

o Oxido Nitrico:

oRadicais Livres:




Mediador Vasodilatagdo Permeabilidade  Quimiotaxia Dor
vascular

Prostaglandinas

, ' JOS, |IT Atlvacao de liIntocltos,
producao de PGs

TNFa Macrofagos Producao de PGs
Interferons Macrofagos, Varios

células endoteliais,

linfocitos T
=Iple]= Macroéfagos, plaguetas Quimiotaxia e

células endoteliais, proliferacao

fibroblastos,




Fenomenos Vasculares Envolvidos no
Processo Intlamatorio

FUNCGAG CAPILAR

Arteriola ’)

P. hidrostatica -

P. Osmaética

1

Intersticio sempre com
presenca de liquidos



Fenomenos Vasculares Envolvidos no
Processo Intlamatorio
FUN(}AO CAPILAR

Arteriola

e )

t Vénula

Exsudato inflamatorio:

P. hidrostatica - Edema e posteriormente

. diapedese celular.
P. Osmotica



HISTAMINA

Tecido, amina mais abundante nos tecidos

Sir Henry Dale,

e Foi o primeiro autacoide descoberto. discovered histamine

e Atua em reagoOes inflamatorias e anafilaticas.

e Esta envolvida em uma série de fendmenos fisiopatoldgicos observados
apos a ocorréncia de lesao tecidual.

e Maioria dos tecidos possui grandes [Histamina]: Pele, pulmao, TGlI.

e Sangue possui baixas [Histamina]. Apenas nos basofilos a [Histamina] é
alta.



HISTAMINA

Tecido, amina mais abundante nos tecidos Sir Henry Dale,

o discovered histamine
Localizacao:

a) Células de defesa: Mastdcitos e Basofilos.

* Vasos (endotélio e vasculatura): Controle local da microcirculagao .

®* Musculos lisos: Bronquios (contracao), intestino (contracdes peristalticas).
b) Células da mucosa gastrica: Secretagogo de HCI.
C) Neurdnios:

®  SNC: Neurotransmissao.

®*  Nocicepcao: fibras C (dor, prurido, tosse).



Sintese

HISTIDINA

HZFHNH 2

N  COOH
~

HISTIDINA
DESCARBOXILASE

CH2CH2NH2

HN
N~
CO2
HN N
N

HISTAMINA



Degradacao

HISTAMINA
CH2CH2NH2
HN
N- MEI'ILTRANSFER’ASE/ Y‘lAMlNonmASE
CH2CH2NH2 CH2COOH
CH3N N HN N
N\~ N~

N-METILHISTAMINA ACIDO IMIDAZOLACETICO




Receptores Histamineérgicos

Extracellular

Membrane

Effectors

R T

Biological
activities

Intracellular

Histamine receptors Heterotrimeric Main effectors

G proteins
H; Gy PLC, Ca®*, NOS,
cGMP, PLA2
H, Goy + other cAMP, PLC, Ca?",
GTP-dependent c-fos
mechanisms
H, Gig Inhibition of cAMP
accumulation,
Ca’*, MAPK
Trends in histamine research: new
functions during immune responses Hy Gijo Inhibition of cAMP
and hematopoiesis (less than Ha}z MAPK

Elke Schneider, Malvyne Rolli-Derkinderen, Michel Arock and Michel Dy
TRENDS in Immunology Vol.23 No.5 May 2002 TRENDS in Immunology




Receptores Histaminergicos

The role of histamine H, and H,
receptors in allergic inflammation:
the search for new antihistamines

Erwin W. Gelfand* and Paul J. Dunford
NATURE REVIEWS | DRUG DISCOVERY

VOLUME 7 | JANUARY 2008

Robin L. Thurmond*



Receptores Histaminergicos

Table 1 | Comparison of different histamine receptors*

Characteristic H H H H

1 F 3 4

Immunomodulator

Best characterized Acute Gastric Neurotransmitter
function allergic acid modulation
reactions secretion

G-protein Go Gao Go. Go
coupling ! : m “D
Major signalling Increases  Increases Inhibition of Increases in Ca*
pathway inCa™ incAMP  cAMP

Histamine pK. 4.2 43 7.8 8.1
Diphenhydramine 7.9 >10,000* <5 <5
PK

Loratadine pK. 6.8 ND ND <5
Cetirizine pK. 8.0 ND ND <5
FexofenadinepK. 8.3 ND ND <5
Ranitidine pK. <4 71 <5 <5
Cimetidine pK. <5 6.2 <5% <5
ThioperamidepK. <5 <4 7.3 7.2
INJ 7777120 pKi <5 >4.5 5.3 8.4

+ . . - The role of histamine H and H
AllpK values (negative log of the apparent dissociation constant) are from REE. 35 except . tors in allergic inflammation:

where noted. *From EEF 195. 5From REF. 34. cAMP, cyclic AMP: ND, not determined. the search for new antihistanines

Rabin L, Thurmand *, Erwin W Gaffand® and Paul J, Dunford
MATURE REVIEWS | DRUG DISCOVERY

VOLUME 7 | TAMUARY 2008




Agonistas vs. Antagonistas

Table 1. The main agonists and antagonists of histamine receptors

Property Histamine receptors

Chromosome 5

359 aa, 40 kDa

Dimaprit, Impromidine,
Anthamine

Burinamide, Cimetidine,
Ranitidine, Tiotidine,
Famotidine, Metiamide

Chromosome 3
487 aa, b0 kDa
2-Methylhistamine,

Gene localization
Proteins
Agonists
Histaprodifen
Antagonists Pyrilamine,
Diphenhydramine,

Ceterizine

H

Chromosome 20
445 aa

R-t-methylhistamine,

Imetit, Immepip
Thioperamide,
Clobenpropit

*These ligands have not yet been classified pharmacologically as agonists, antagonists or "inverse agonists’.

Trends in histamine research: new

functions during immune responses

and hematopoiesis

Elke Schneider, Malvyne Rolli-Derkinderen, Michel Arock and Michel Dy

TRENDS in Immunology Vol.23 No.5 May 2002

Chromosome 18

390 aa

Clobenpropit?, Imetit?,
Clozapine®

Thioperamides




Agonistas vs. Antaonistas

O ‘ H, receptor D

O
1 -CH N
N ? .Ir N
1
CH;

Diphenhydramine Loratadine

H, receptor Hy receptor

H Histamine
/N 5 Nj], NHCH;
< |
HN
CH,
Cimetidine HN

Thioperamide

c

CHNO cl 4)
H;C'N\/{j\/s i 2 NN
0 ~N NHCH; N
H H &)

JN) 7777120

Ranitidine

Figure 2 | Representative histamine receptor ligands.

The role of histamine H and H,
receptors in allergic inflammation:

the search for new antihistamines'
Robin L. Thurmand *, Erwin W Geffand® and Paul J, Dunford

NATURE REVIEWS | DRUG DISCOVERY
VOLUME 7 | JANUARY 2008




FTeitos Farmacologicos da

HIstamina




The role of histamine H, and H,
a

. ..ol K
receptors in allergic inflammation

the search for new antihistamines.

Robin L. Thurmond?*, Erwin W. Gelfand* and Paul J. Dunford

NATURE REVIEWS | DRUG DISCOVERY
VOLUME 7 | JANUARY 2008
\ o = °

Histamine @

Neutrophil

a) Histamina é largamente conhecida como um dos principais
mediadores da inflamacé&o (Thurmond et al. 2008)

Vasodilation
permeability 4

Bronchoconstriction Bowel peristalsis t
Vasos (endotélio e vasculatura): Controle local da microcirculacéo .

Musculos lisos: Bronquios (contracao), intestino (contracdes peristalticas).



H I STA IVI I N A The role of histamine H andH,
receptors in allergic inflammation:

the search for new antihistamines
Robin L. Thurmond*, Erwin W. Gelfand* and Paul J. Dunford
NATURE REVIEWS | DRUG DISCOVERY
VOLUME 7 |JANUARY 2008
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HCI
4cido cloridrico

b) Histamina também é liberada no estdmago pelas
“enterochromaffin-like cells (ECL)”, onde atua nas células
parietais para aumentar a secrecao acida. (Thurmond et al.

2008)

gastrina / ! ', acetilcolina
/' histamina '




The role of histamine H, and H,
receptors in allergic inflammation:

the search for new antihistamines
Robin L. Thurmond*, Erwin W. Gelfand* and Paul J.

NATURE REVIEWS [ DRUG DISCOVERY
VOLUME 7 | JANUARY 2008
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52" Histamine "« _

To striatum ~

Cerebral cortex

To posterior pituitary

Tuberomamillary nucleus

To ventral tegmentum

and substantia nigra

c¢) Histamina é estocada em vesiculas neuronais e pode ser liberada atuando
como neurotransmissor no sistema nervoso central e periférico (Thurmond et al.
2008). Sua captacéo vesicular € mediada pelo VMAT2. Em torno de 64.000
neurénios que produzem histamina, estédo localizados no nucleo tiberomamilar
,que inerva todas as principais areas do cérebro, cerebélo, pituitaria posterior e
medula espinhal (Haas e Panula 2003)

Spinal cord

L-amino-acid
transporter

HN
\=N

Ve Vo
|

THE ROLE OF HISTAMINE AND THE
TUBEROMAMILLARY NUCLEUS IN
THE NERVOUS SYSTEM

Helmut Haas* and Pertti Panula?

Histidine

07 ™ 0oH

Vesicular
monoamine
transporter

I NHz  decarboxylase

NATURE REVIEWS | NEUROSCIENCE

VOLUME 4 | FEERUARY 2003

Histidine

<~

Histamine
/e~ NHz
HN ]

To hippocampus
and amygdala

To midline
thalamic areas

NH;

SN
» HC-N" T
>

Histamine
methyltransferase

\=N
Tele-methylhistamine



HISTAMINA

Mast cell ot
>-HT Sl neutrophil
B

Bradykinin ‘ Prostaglandin

He - "W~ Histamine

c) Histamina despolariza as fibras C nociceptivas que
enviam potenciais de ac&o para o processamento central
da dor, prurido ou inducao da tosse.




Contribution to the
regulation of
body temperature,
food intake,

Hypotonia, locomotion,
Hypertension Central learning, memory

1 nervous system

Headache Nausea, Vomitus Circadian rhythm, arousal

Bone marrow i
Ana- Mast cell secretion

phylaxia

Cardiovascular asodilatatic
system

rachycardia
Arrhythmia rrhythmi

: i ; stric acid
Pruritus erve fibres secretion Diarrhea

ndothelia mooth musc . )
»’r:rr?ea;il' constriction Gastrointestinu

S

Stomach ache,
cramps

Urticaria Respiratory Uterus
tract

Congestion of the nose Meteorism
rhinorrhea, sneezing ’ |Bronchoconstriction, dyspneal ‘ Dysmenorrhea \




Vertigo

Headache Nausea, Vomitus

Hypotonia,
Hypertension

Central

Ana-
phylaxia
Cardiovascular B =odilatatiol
system
fachycardia H1/2
Arrhythmia rhythmi
Pruritus
Skin . ndothelia
ermeabili
L~
Flush
Urticaria Respiratory
tract

Congestion of the nose,
rhinorrhea, sneezing

nervous system

H1

Circadian rhythm, arousal

Bone marrow

Contribution to the
regulation of
body temperature,
food intake,
locomotion,
learning, memory

Mast cell secretion

-
H2
H2 -
stric acid
! secretion. Diarrhea
H1
nooth musc d .
onstricti Gastrointestinu
strogen \
Stomach ache,
cramps
Uterus
Meteorism

| Bronchoconstriction, dyspneal ‘ Dysmenorrhea \




EfeltesVasculares

————— Fibroblast

o
@ o ——— Vascular smooth muscle cell

« — Endothelial cell

Vessel lumen

Vascular tissue

H,: Vasoconstricgdo, quando é
expresso no musculo liso, e
Vasodilatacdo quando é expresso no
endotélio vascular

H,: Vasodilatagéo.

Vasos de pequeno calibre dilatam e
vasos de grande calibre sofrem
constriccgao.

O efeito geral é de queda da RVS




Nelasizieo) els
naeereiilos

ek

AUMENterde
permeabilidade

Relaxamento



\ rSlC.C C

Edema: Aumento) permea

J(UJH]JJU,(JJ InNAUcae de P:
leucocitara

Arteriola

~7 N\

4&%

Nt _ Vénula

H,: Maior afinidade pela Histamina. Dilatagdo via NO: Rapida e de curta duragao.

H, : Menor afinidade. Presente na vasculatura de vasos de pequeno calibre:
Relaxamento via AMPc: Lento e de longa duracao.



EfeltesVasculares

*\/asodilatacao: Através do endotélio e vasulatura.
*Edema: Aumento permeabilidade vascular:

s@QuUimioetaxia: Inducao de P=selectinas, ICAM-1 e ades&o
IEUCOCitéria a . (Thurmond et al. 2008)

o Qo
o
8O
Mast cell e

Neutrophil

H, : Inducao da diapedese no infiltrado inflamatorio

H, : Inducao direta de quimiotaxia



Contribution to the
regulation of
body temperature,

food intake,
locomotion,
learning, memory

Vertigo Headache Nausea, Vomitus Circadian rhythm, arousal

Hypotonia,
Hypertension

Central
nervous system

Bone marrow i
Ana- Mast cell secretion
phylaxia
Cardiovascular asodilatatic
system
‘achycardia H1/2 J—
Arrhythmia rhythmi =
H2 .
e stric acid
Pruritus 1 ecretion I Diarrhea I
H1
H1 :
i ndothel nooth mu 1 y
Skin «— ':m‘;agf B i Gastrointestinu
Flush Mucus strogen
‘secretior
Stomach ache,
, cramps
Urticaria Respiratory lterie p
tract
Meteorism

Congestion of the nose,
rhi?| rthea. sheezin |Bronchoconstriction, dyspneal Dysmenorrhea



Inside the

Heart

Superior
vena cava

Right ventricle

Image: 3DScience com
Text: LiveScience

Pulmonary
artery

Left
atrium

Cojfzlezlo

H, que acoplam a PTN Gq (inositol, DAG e Ca?*):
* Lentificacao da conducao AV.

*Algumas espécies apresentam aumento de forca e
frequéncia cardica.

H, que acoplam a PTN Gs (AMPc):

O aumento de AMPc leva a um aumento na
frequéncia, forca de contracédo e do automatismo
cardiacos.

Efeito Final € o aumento do DC.




Inside the

Heart

Superior Pulmonary
vena cava 2o artery

Left
atrium

circulagao
pulmonar

Left
Right ventricle ventricle

Image: 3DScience com
Text: LiveScience

Apesar do aumento da fungcao
cardiaca, a queda na PAm é
prevalente e depende da quantidade
de histamina ativa nos leitos
vasculares

Pode evoluir para um choque
anafilatico

circulagao circulagao venosa
arterial (com O,) comCO,)




VitisculorltiserNaer\Vascular
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|:;jltl':ﬁ L
Bronchoconstriction
H,: Broncoconstricgéo.
H,: Broncodilatagéo.

]

Bowel peristalsis 4

H,: contracao.



Allergen Macrophage

\M\/\ :
{} IL-1 IFN-
S 7, RS ﬁo“}l—> SR A

&
T
dL?./‘"\—ﬁj \_/ w
IL-4 IL % @ Regulatory

IL-5 IL-3 T cells
IL-& IL-4
TNF-a IL-5
IzE GM-CSF
Histamine

Leukotrienes r
Prostaglandins Exposed sensory Eosinophil

Protease ; {?
Cytokines / ‘
4. | ; éd)

osinophil cationic proteins
ajor basic proteins

Bronchoconstriction
Sneezing, itching

u
(=
Q
S
o
&
o
o
S
v

<

#iolinergic activation Towards chronic inflimmation and
Acute inflammation » airway hyperresponsiveness

Delayed bronchoconstriction
(Late phase response) =

-—— Acute bronchoconstriction
(Early phase response)

Minutes

Figure 1. Mechanisms of airway inflammation in asthma. Allergen exposure initiates a complex, self-amplifying process
among cells, cytokines, and neurogenic components, resulting in chronic, symptomatic inflammation with bronchial
hyperresponsiveness. Mast cells in the bronchial lumen & epithelium & the bronchial wall are activated, releasing mediators,
which initiate an acute phase reaction (in min), including bronchospasm, resulting in airflow obstruction. Quiescent CD4* T-
helper (Th2) lymphocytes also become activated by cytokines secreted by allergen-stimulated cells, initiating a more chronic
inflammatory process. Activated Th2 lymphocytes secrete cytokines that attract other cells, such as eosinophils, which
release potent epithelial-disrupting agents, including oxidants. Exposed epithelial sensory nerve endings contribute to ongoing
inflammation by releasing neuropeptides and by initiating reflex arcs involving cholinergic pathways. Th2-secreted
interleukin-4 (IL-4) initiates B-lymphocyte IgE release, which amplifies mast cell-mediated events. FEV;—forced expiratory
volume in 1 sec; PEFR—peak expiratory flow rate




Headache

Nausea, Vomitus

Hypotonia,
Hypertension

|

Ana-
phylaxia

Cardiovascular
system

/
Arrhythmia

Pruritus

l Urticaria I

Central
nervous system

asodilatatic

rachycardia,

Arrhythmias

timulation o
1ociceptive
ierve fibr

ndothelia
permeabili

Respiratory
tract

Congestion of the nose,
rhinorrhea, sneezing

Circadian rhythm, arousal

Bone marrow

Contribution to the
regulation of
body temperature,
food intake,
locomotion,
learning, memory

Mast cell secretion

3astric acid
secretion

mooth muscl
constricti

Uterus

| Bronchoconstriction, dyspneal

‘ Dysmenorrhea \

Diarrhea

Gastrointestinu

S

Stomach ache,
cramps

Meteorism




HISTAMINA

Mast cell ot
>-HT Sl neutrophil
B

Bradykinin ‘ Prostaglandin

He - "W~ Histamine

c) Histamina despolariza as fibras C nociceptivas que
enviam potenciais de ac&o para o processamento central
da dor, prurido ou inducao da tosse.




HISTAMINA

Antihistamines
may reduce the
effects of hives




Alergia

As doencgas alérgicas sao reconhecidas como
doencas com expressao de citocinas de padrao
predominantemente Th2.

Inicia-se com uma sensibilizacao atopica a alérgenos
alimentares, fator de risco para a sensibilizacao
inalatdria subseqgliente, que, por sua vez, é
reconhecido como um fator de risco para a asma.
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Alergia
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Sibilidade ou alergia

—> Re;po”tJ ggrada
Portier y R \ODbe '_— _J) —> Anatfila)
Imediata — sintomas m]n/h —> receptor sensibilizado se encontra com o Ag

=

Sao descritos quatro tipos:
.- H. Mediada por IgE ( tipo I).
- H. Medlada por Ac.

} CELULAR



Allergen  Fe recepror

fowr [LE'

Allergen- «“ﬁ “"-r/
specific

Degranulaton

Typel

Cylotoxic

Fo receptor
P cell

surface
antigen
Complement
Activation
Immung
complex

‘4

Type II

Target
cell

Imimune
complex

Complement
activanon

Neutrophil (&

Type I

& Antigen

H0)

sensitized Ty TH .

-'\u
L

".

-l-.',"

L]
LI ]

Cytokines

Activated macrophage
Type IV

IgE-Mediated Hypersensitvity

lgte-Mediated Cytotoxic
Hypersensitivity

Immune Complex-Mediated
Hypersensitivity

Cell-Mediated Hypersensitivity

Ap induces crosslinking of
IgE bound to mast cells and
hasophils with release of
vasoactive mediators

Typical manifestations include
svstemic anaphvlixis and
localized anaphvlaxis such as
hay fever, asthma, hives, food
allergics, and eczema

Ab directed against cell surface
antigens meditates cell
destruction via complement
activation or ADCC

Typical manifestations include
hlood transfusion reactions,
ervthroblastosis fetalis, and
autodimmune hemolvie
anen

Ap-Ab complexes deposited
In various assues mduoce
complement activation and
an ensuing infla MMALOry
response mediated by massive

infileration of neutrophils

Tvpical manitestations include
localized Arthus reaction and
generalized reactions such

as serum sickness, necrotizing
vasculis, glomerulnephritis,
rhevmatond arthrins, and
systemic lupus ervthematosus

sensitized Ty cells release
cviokines that activate

macrophages or T cells which
mediate direct cellular damage

Typical manifestatodas include
contact dermatitis, tubercular
lesions and graft rejection




A resposta imunoldgica aos mesmos Ags é
constituida principalmente por IgM e IgG.




Sensitization phase

> XXy o Production
o x
- x = |of allergens

Effector phase

Sensibilizacao

nvironment Environment
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. ’y. 'g on resigen exposure (hckirs)
eosinofilicas na pele ou e target cells |——"
I = \V Persistent/repetitive allergen exposure
NOS pu MOeS == Chronic allergic inflammation
{with long-term changes in the structure and
function of underlying tissues, developing
over days, or longer)
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vasodilatation

protein exudation adhesion

endothelium-leucocyte

leucocyte
migration

histamine,

\ kinins

o

bronchonstriction

histamine,
PGD,, LTC,,
kinins

histamine,
PGD,, LTC,,
kinin§_

histamine,
PGD,,LTC,

TH,-lymphocyte
timulation

EARLY RESPONSE (minutes)
Histamine, PGD», LTC
e, Vasodilation
Bronchoconstriction
Mucus secretion

PAF,NCA,

GCE-A,IL-5 =

o

chronic allergic

synthesis inflammation

LATE RESPONSE (hours)

IL-4 IgE synthesis

TNF-a, IL-4, LTC4  Increased endothelial

cell adhesion

PAF, IL-5 Leukocyte migration

IL-4, IL-5 Leukocyte activation




EARLY RESPONSE

LATE BESPONSE

—Thickened
base menil
meembrane
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Padrao de Secrec¢ao de Citocinas das Células T-helper

Resposta
Exagerada em
Atopicos

Elaboram citocinas .
Elaboram citocinas que controlam e

e:volwdas eniuncoes regulam respostas de Acs (IL-4, GM-
efetoras da imunidade CSF, IL-13)

mediada por célula
(IL-1, IFN)




Mastocito: Gatilhos e Mediadores

Triggers Preformed Mediators
IgE Histamine
Cytokines 1 Heparin
Complement +  Chondroitin sulfate E
Neuropeptides .‘ Tryptase
s o Bl Chymotryptase
Carboxypeptidase

Cytokines
IL-4
IL-5
IL-6
TNF-o

. Lipid Mediators
CELL . Leukotriene By
" Leukotriene Cy
Prostaglandin Do
Science & Medicine - March/April 1995 Platelet-activating factor




Mastocito: Respostas
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Expulsion of ainway contents
(dianhea, vomiting) (Pregm, coughing)

@ 1987 Current Biology Ltd. / Garlahd Rublishing. Inc.




Anatilaxia sistemica:
Quadro de chogue, geralmente fatal,

UeE S

]I
minutos depois da exposicao ao alergeno. Autopsia: edema massivo,
.
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chogue e constric¢cao bronquiola

Anatilaxia localizada (atopia):

Reacao limitada ao orgao ou tecido . Sempre envolve as superficies
epiteliais no sitio de entrada do alérgeno. Exemplos:
a) Rinite alérgica ( alergénos do ar +mastocitos sensibilizados na

conjuntiva e mucosa nasal ->mediadores — vasodilatacao localizada
el permeabilidade vascular).

b) Asma: degranulacdao de mastocitos —>mediadores —trato

respiratorio: histamina, leucotrienos y prostaglandinas.



Teste da Hipersensibilidade do tipo |

|{fe ad

e do LJr)Jl (Prova intracutanea): Alergeno na
ocitos — lib. Mediadores — T permeabilidade
,chJo

Vantagens:

Método econdmico, que permite avaliar um
grande numero de alérgenos.

Desvantagens:
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Efeites emceltlasiimunes

Mechanism of histamine-induced recruitment of
eosinophils and mast cells in chronic allergic inflammation

Ca™ Mobilization
Actin Polymernzation
Shape Change
Adhesion Molecules
Chemotaxis

CLASSICAL
C3aR
ChaR

-MLFR

CHEMOKINE

CCR1
CCR3
CXCR2
CXCR4

British Journal of Pharmacology (2004) 142, 5-7.
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Efeltes emceltliasiimunes

The role of histamine H, and H,

receptors in allergic inflammation:

the search for new antihistamines
Robin L. Thurmond*, Erwin W. Gelfand*® and Paul J. Dunford

NATURE REVIEWS |DRUG DISCOVERY
VOLUME 7 | JANUARY 2008

Figure 4| Potential role of histamine, and histamine H, and H, receptors in asthma. Allergen entering the airways
may crosslink immunoglobulin E (IgE) on mast cells (or basophils) to release histamine, lipid mediators and cytokines.
Antigen is also processed by airway dendritic cells and macrophages for presentation to I-helper cells. During this process
local release of histamine and cytokines may also occur. Resultant histamine from these processes can act on avariety of
cells and at different levels. Histamine can facilitate the recruitment of inflammatory cells by direct chemotaxis of
additional dendritic cells, eosinophils and mast cells to the airways via action at H, receptors (blue), while also aiding the
chemotactic and inflammatory process through effects at H, receptors (orange) on the airway epithelium and vascular
endothelium. Release of cytokines, such as interleukin 8 (IL8), from the airway epithelium and increased vascular
permeability in response to H, receptor activation enrich the inflammatory milieu. Constriction and proliferation of airway
smooth muscle by H receptors also contributes to the asthma phenotype. Histamine has diverse effects on the activation
of leukocytes by H, and H, receptors. Complex autocrine and paracrine processes in response to dendritic cell histamine
and cytokine release control the priming and education of T cells, via cytokines that are released from dendritic cells in
response to H, and H, receptor activation, during antigen presentation. Histamine may additionally affect the cytokine
release from CD8* cells by H, receptors and from mast cells, eosinophils and neutrophils through multiple histamine
receptor activity. Histamine effects are represented by dashed black arrows, cytokine effects by solid black arrows,
and plasma extravasation by red arrows.
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Cerebral cortex

To striatum ~

To posterior pituitary

Tuberomamillary nucleus

To ventral tegmentum

and substantia nigra

¢) Em torno de 64.000 neurdnios que
produzem histamina, estéo localizados no
nucleo tiberomamilar ,que inerva todas as
principais areas do cérebro, cerebélo, pituitaria
posterior e medula espinhal (Haas e Panula
2003)

To hippocampus
and amygdala

To midline
thalamic areas

* Relacionado com enjoo;

* Vertigem;

« Cefaléia;

* Nauseas e vomito;

 Controle da temperatura corporal,
* Injesta alimentar;

* Aprendizado e memodria.




SNE: Vigilia

Thalamus
Hypothalamus
. Somatic sensory cortex

[
I_1
[
I_1

ganglion

C-afferent
terminal

Spinothalamic
projections

Figure 5 | Proposed role of histamine H_and H, receptors in peripheral and central transmission of itch
responses. Mast cells are the main source of histamine, which may act on H, receptors or putative H, receptors on
C-afferent fibre terminals to transmit itch sensation via spinothalamic projections to the brain. H, receptor-positive
neurons in the thalamus may activate itch processing in the somatic sensory cortex. H, receptors present in the

akefulness centre of the hypothalamus are modulated by centrally acting H, receptor antagonists, which also
decrease cortical activity.
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The role of histamine H and H,
receptors in allergic inflammation:

the search for new antihistamines
Robin L. Thurmond*, Erwin W. Gelfand* and Paul J. Dunford
I -I-;lstan(w:nne,:l el

NATURE REVIEWS | DRUG DISCOVERY
VOLUME 7 | JANUARY 2008

b) Histamina também é liberada no estbmago pelas
. § “enterochromaffin-like cells (ECL)”, onde atua nas
@—* H, l| células parietais para aumentar a secrecéo acida
(Thurmond et al. 2008)

ECL cell Parietal cell

4cido cloridrico
célula

canaliculus

active
pumps
PPI(-)

Gastrin

N\

anticholinergics
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Antagonistas H,

Acoes Farmacologicas

v Prurito

v Edema (reducio da permeabilidade das vénulas péscapilares)
v Vasodilatacao

v Broncoconstricao

Anti-emeética / anti-cinetosica

Sedacao / sonoléncia
Anti-muscarinica




Antagonistas H,

CHs3

C O-CHg-CHo- V<
CH3

DIFENIDRAMINA (ETANOLAMINA)
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N-CHo- CH2
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N-CH2- CH-

@ :
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@ CH3
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@l}/ CH3
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O
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LORATADINA (PIPERIDINA TRICICLICO)




Antagonistas H,

Farmaco

Duracao Caracteristicas
accgao (h)

Etanolaminas:
Dimenidrato
Difenidramina

Sedacéo
4-6 Enjoo do movimento

Piperazinas:
Hidroxizina

Sedacéao
Prurido

Alquilaminas:
Bromofeniramina
Dexbromofeniramina
Clorfeniramina
Dexclorfeniramina

Sedacao ligeira

Sedacéo ligeira

Fenotiazinas:
Prometazina

Sedacao
Anti-emético

Dimetindeno




Actions of Older Antihistamines

local
anaesthetic
activity
anti-psychotic =] =) H, antagonist
activity |, {7 ™ activity

/
i

ANTI-HISTAMINE | :
anti-5-HT -4 = sedative

activity — J = activity

anti- a-adrenergic" "'ant.i-.cholinergic
activity activity

Fig. 15.9 Some unwanted effects of antihistamines.




Antagonistas H,

2° geracgao

Farmaco Duracao accao (h) Caracteristicas
Fexofenadina 12 (24)
Astemizol 18 -24 Inicio de accao lento
Terfenadina 12
Loratadina 18 - 24
Desloratadina 18 —-24 Metabolito activo da loratadina
Cetirizina 18 —-24 Ki = 6,3 nmol/L
Levo cetirizina 24 Ki = 3,2 nmol/L
Buclizina 6-10

Mizolastina 24 1 QT, xerostomia, diarreia,
sonoléncia

Oxatomida 12 Estabiliza o mastocito
Sedacao ligeira




Antagonistas H,

Efeitos Indesejados/Reacoes
adversas

» Antl-muscarinicos

(parassimpaticoliticos)
» Sedacao / excitacao em criancas
» Teratogénicos

» Reaccdes alérgicas em preparacoes
topicas




Antagonistas H,
Atividade anti-Muscarinica

AUSENTE MODERADA ACENTUADA

PIPERIDINAS ALQUILAMINAS ETANOLAMINAS

Astemizol Bromfeniramina Clemastina
Terfenadina Clorfeniramina Dimenidrato
Loratadina Dexclorfeniramina Difenidramina
Tripolidina
FENOTIAZINAS

Prometazina
Trimeprazina

PIPERAZINAS

Hidroxizina




Antagonistas H,

IndicagOes Terapéuticas

» Dermatoses (urticaria, prurido, edema
angioneurotico, etc.)

» Rinite alérgica

» Asma (?)

» Resfriado comum

» Enjoo do movimento

» Associacao a analgesicos opiaceos

expansores do plasma
tubocurarina




Table 1 Current therapies for atopic diseases

Asthma  Allergic  Eczema Atopic Anaphylaxis
rhinitis conjunctivitis
Topical “fe —he ++ s
corticosteroids
Eronchodilators S +++(adrenaling|
Theophylline -
(Cromones B
| Antihistamines -~
Antileukotrienes +

Key: +++, highly effective; ++, effective; +, weakly effective; — ineffective.




Antagonistas H,

Mecanismo de agé_o: Antagonistas

Competitivos H,
Reversiveis
Localizacao H, / efeitos secundarios

Acbes Farmacoldgicas:
1 secrecao H* basal estimulada
T pH intragastrico
Pepsina =
Esvaziamento gastrico =
! factor intrinseco (abs B, =)

CIMETIDINA canalicuius
RANITIDINA : active
FAMOTIDINA y

+
+
H K+
-— Proteinkinases —-

/‘ (+) N pumps

P H, receptor
antagonists




Ginecomastia e galactorreia
\ Espermatozoides e impoténcia
(transitoria)

- ligac&o aos receptores dos androgeneos

- Inibicao do catabolismo do estradiol (Cyp
450)

Diversas interacoes por inibicao da CYP3A4




Antagonistas H

Bioavailability

Drug (Oral) Vg t1i2p Elimination |
Cimetidine 30-80% | 0.8-1.2 [1.5-2.3 Mostly renal. .
L/kg hours, Major metabolite,
CH, CHy o~ CHp. | ~NH—C—NH—CH, increased | S-oxide. 1
7—_?( S CH; I in severe
N—C=N renal failure
HN \% N
Ranitidine 30-88% 12-19 | 1.6-24 Mostly renal. =
0 H " L’kg [ hours, Small am,?l.untflé ’
HyC CH CH N N increased | S-oxide, N-OXI0&H
e Akt \ i iy R R CH, in severe | and N- d?Smeﬂ?Y'J.
: / I renal failure | metabolites.
CH—NO,
s —
Famotidine 37-45%  [11-14 [25-4 Mostly renal. 5
N NH, Likg | hours, Major metaboliéx
HN~ N CHy o ~CHa € 5 increased | S-oxide.
HoN <~ e / ° CHy || in severe
g N — SO,NH, renal failure .
Nizatidine 75-100% [12-16 [11-16 |Mostly fe“a"tsof;&
. H H Lkg |[hours, Sma”d am:l-lg‘ ¥
H3C~ CH CH N N increased | S-oxice,
: / I renal failure metabolltes
S CH—NO,




Comparison of Properties of Histamine H,-Receptor Antagonists

s
—

CIMETIDINE ~ RANITIDINE  FAMOTIDINE  NIZATIDINE

——

Bioavailability (%) 30 30 40 >90

Relative potency 1 5-10 32 5-10

Plasma half-lite (hours) [.5-23 1.6-24 2.54 [I-1.6

Approximate duration of 0 3 12 8
therapeutic effect (hours)

Relative effect on cytochrome l 0.1 0 0

P450 activity

Modified from Wolfe and Sachs, 2000.




Structural Formulae of Sodium Cromoglycate
and Nedocromil Sodium

OF
O OCH,—CH—CH,0 o

NaOOC~ O o~ "COONa
sodium cromoglycate

CHZ— CH3
CHz_‘CHz—" CH3

nedocromil sodium




Table 1 Current therapies for atopic diseases

Asthma  Allergic  Eczema Atopic Anaphylaxis
rhinitis conjunctivitis
Topical “fe —he ++ s
corticosteroids
Eronchodilators S +++(adrenaling|
Theophylling -
| Cromones +
Antihistamines —
Antileukotrienas +

Key: +++, highly effective; ++, effective; +, weakly effective; — ineffective.




autacoides provocada por alergeno;




Historico e quimica

e Mecanismo de acao nao elucidado:
i. estabiliza a membrana,
ii. afeta os niveis intracelulares de calcio,
iii. Afeta canais de cloreto,

iv. induz fosforilacao da miosina uma proteina do
citoesqueleto de MCs.

e Somente 1% da dose oral é absorvida
* Excretada inalterada na urina e bile

* Pico de concentracao plasmatica = 15 minutos apos a
inalacao
*t/2 =45 a 100 minutos




Acoes do Cromoglicato e Nedocromil

Mast Cell
L mediator release

Eosinophil

~ Platelet + accumulation,
~ activation (NS)

3

L activation

-1
LIS

\\—_

Neutrophil
Maacc:?vg?:)%e _— < accumulation,
d = 1 activation

Neuronal reflexes
+ activity
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