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Regulacao do eixo Hipotalamo-Hipéfise-Adrenal

Antunes-Rodrigues, Moreira, Elias, Castro. Neuroendocrinologia Basica e Aplicada, Fig 13.1. 2005




Sinalizac@o de receptores de CRH e vasopressina na
célula corticotréfica

Antunes-Rodrigues, Moreira, Elias, Castro. Neuroendocrinologia Basica e Aplicada, Fig 13.2. 2005



Estimulacao de neurdnio liberadores de CRH
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Expressao de receptores de CRH no PVN dorsomedial (neurénios
CRH) e no nucleo supra otico dependo do tipo de estresse
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Calcio induz liberacao de vesiculas
contendo CRH

(1) Vesicle docks

(3) Entering Ca® binds to synaptotagmin

Synapputagnﬁn

Ca* channel
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(2) SNARE complexes form to pull
membranes together

(4) Ca*-bound synaptotagmin catalyzes
membrane fusion
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Glandulas adrenais
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Glandulas adrenais
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Cortex Adrenal - 3 camadas
3 grupos de hormonios (esteroidais)
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Glandulas adrenais
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Sinalizacdo do receptor de ACTH na célula adrenocortical

Antunes-Rodrigues, Moreira, Elias, Castro. Neuroendocrinologia Basica e Aplicada, Fig 13.4. 2005




Liberagdo do colesterol na membrana da mitocondria
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Reagodes que ocorrem na adrenal e em
outros tecidos produtores de esterdides

COLESTEROL
PREGNENOLONA - =) 17-0H PREG. =) DHEA
PROGESTERONA 17-OH PROG. _PANDROSTENEDIONEA

Reacgoes que Reagodes que
ocorrem unicamente ocorrem fora da
na glandula adrenal glandula adrenal.

Vias biossintéticas distintas para cada hormonio
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Regulacao do eixo Hipotalamo-Hipéfise-Adrenal

Antunes-Rodrigues, Moreira, Elias, Castro. Neuroendocrinologia Basica e Aplicada, Fig 13.1. 2005




Corticotropin-Releasing Factor—Producing
Neurons in the Rat Activated by Interleukin-1

FRANK BERKENBOSCH, JOEP VAN OERS, ADRIANA DEL REY,
FrED TiLDERS, HUGO BESEDOVSKY

Intraperitoneal administration of human recombinant interleukin-1 (IL-1) to rats can
increase blood levels of corticosterone and adrenocorticotropic hormone (ACTH). The
route by which IL-1 affects pituitary-adrenal activity is unknown. That the IL-1-
induced pituitary-adrenal activation involves an increased secretion of corticotropin-
releasing factor (CRF) is indicated by three lines of evidence. First, immunoncutraliza-
tion of CRF markedly attenuated the IL-1-induced increase of ACTH blood levels.
Second, after blockade of fast axonal transport in hypothalamic neurons by colchicine,
IL-1 administration decreased the CRF immunostaining in the median eminence,
indicating an enhanced release of CRF in response to IL-1. Third, IL-1 did not
stimulate ACTH release from primary cultures of anterior pituitary cells. These data
further support the notion of the existence of an immunoregulatory feedback circuit
between the immune system and the brain.
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Inflamacao sistémica

CRF: corticotropinin-releasing factor

Ratos tratados com soro normal de coelho
2 ou com anticorpo contra CRF de coelho,
injetados ou nao com IL-1 de humano.

ACTH: adrenocorticotropic hormone

Berkenbosch et al., Science, 238, 524-526, 1987
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Inflamacao sistémica

S0 [ vehicle
450 — B Lrs

400 —

350 —

Corticosterone (ng/ml)
|

Hours

Decurso temporal na producao de glicocorticoides



Ativadores imunologicos

do HPA
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FIGURE 1. Effects of mIL-1B and IL-6 on plasma corticosterone. Mouse IL-13 (100
ng/mouse) (fop) or mouse IL-6 (1 pg/mouse) (bottom) was injected i.p., and samples col-
lected at various subsequent times. Plasma corticosterone was determined by radioimmu-
noassay. N = 7. *Significantly different from the corresponding saline groups (* p < 0.05 or
**p < 0.01, respectively). Data from the bottom figure are from Wang and Dunn.?’



Ativadores imunologicos do HPA

TABLE 1. HPA responses to cytokine administration in mice

Cytokine

IL-1o/IL-1[3 Potent and prolonged (see FIG. 1)

IL-2 No effect

IL-6 Weak, short-lived response (see FIG. 1)
TNFa Weak, but slower than IL-6

IFNa No effect




Agoes dos glicocorticdides

Resposta ao estresse —

< N Acodes antiinflamatérias e
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Efeitos dos glicocorticdides sobre celulas imune
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Percent of response

Efeitos dos Glicocorticoides nas Células Imunes

PBMCs: peripheral blood monuclear cells
Tratamento: LPS

Incubacao: 24 horas
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Efeitos dos glicocorticoides sobre celulas imune

Células
Linfocitos

Monocitos

Eosinofilos

Basofilos

Neutrofilos

Efeitos
Reduz numero de células circulantes

Inibe a ativacao/proliferacao (inibindo IL-2)
Induz apoptose

Suprime a ativag¢iao das células NK
Reduz numero de células circulantes

Inibe secrecao de Il-1, IL-6, TNF-a e quimiocinas
Reduz sintese de colagenase, elastase ativador de

plasminogem no tecido
Reduz nimero de células circulantes

Reduz sobrevivéncia (diminuicido na liberaciao de GM-
CSF endotelial)

Reduz a aderéncia ao endotélio (inibi¢ao IL-1)
Reduz numero de células circulantes

Diminui a liberaciao de histamina e leucotrienos

Inibe a expansdo de mastdcitos
Aumenta numero de células circulantes

Reduz quimiotaxia (diminui¢ao de II-1, IL-8 e
leucotrieno B4)
Reduz a aderéncia ao endotélio




Acoes Biologicas de Glicocorticoides durante periodos de estresse

RESISTANCE PHASE
Long-term metabolic adjustments occur
- > — | Mobilization of remaining

energy reseyves: Lipids are
relaased by adipose tissus,
amino acklds are released
by skslatal muscle

Caonservation of glucose:
Peripheral tissue (except
neural) breaks down lipics
to obtain energy

Elevation of blood
glucose concantrations:
Liver synthesizes glucose
primarily from other
carbohwydrates and

amino acikls

Conseyvation of salts and
waler, loss of K* and H*

Mobilizacao de
estoques de energia

|

GH Growth hormone
GC Glucccorticoids

MC Mineralccorticoids
{aldosterone)

ACTH Adrenocarticotropic

por estimular ADH  Aedhrolis heTrion
gliconeogénese EXHAUSTION PHASE
||p6||se Collapse of vital systems

Causas may nclude:

— Exhaustion of lipid reserves

— Inabiiity to produce glucocorticoids

— Failure of electrolyte balance

— Cumulative structural or functional damage to vital organs

The General Adaptation Syndrome



Acoes Biologicas dos Hormonios da Medula da adrenal
Resposta imediata ao estresse

ALARM PHASE

“Fight or Flight”
Immediate short-term responses to crises

Mobilization of glucose
reserves
General
sympathetic [ Changes in circulation
activation
Epinephrine |: Increases in heart rate
Norepinephrine and respiratory rate
Increased energy
use by all cells
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The General Adaptation Syndrome



CNS regulation of inflammatory gene expression in
immune cells
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Adrenal

gy gland ACTH
Adrenal gland SNS
Kidney
Glucocorticoids Epinephrine and

\ / norepinephrine

« Increase in cardiovascular tone

« Increase in blood pressure

« Mobilization of stored energy to muscle
- Transient enhancement of immunity

« Inhibition of costly, long-term processes
such as growth and reproduction



Sistema de estresse: componentes sensoriais e de
integracao

Antunes-Rodrigues, Moreira, Elias, Castro. Neuroendocrinologia Basica e Aplicada, Fig 15.2. 2005



Funcionamento normal do eixo HPA
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Alteracao do funcionamento do eixo HPA pode levar a
qguadro fisiopatologicos

desensitisation of cortisol receptors
leads to disturbances in noradrenaline
and serotonin transmission

neurotransmitters
hypersecretion
of CRF
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