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Figure 1 Microbiome gut-brain axis structure
Th e central nervous system and in particular hypothalamic pituitary adrenal (HPA) axis (in dashed line) can be activated in response to 
environmental factors, such as emotion or stress. HPA is fi nalized to cortisol release and is driven by a complex interaction between amygdala 
(AMG), hippocampus (HIPP), and hypothalamus (HYP), constituting the limbic system. HYP secretion of the corticotropin-releasing factor (CRF) 
stimulates adrenocorticotropic hormone (ACTH) secretion from pituitary gland that, in turn, leads to cortisol release from the adrenal glands. In 
parallel, central nervous system communicate along both aff erent and eff erent autonomic pathways (SNA) with diff erent intestinal targets such as 
enteric nervous system (ENS), muscle layers and gut mucosa, modulating motility, immunity, permeability and secretion of mucus. Th e enteric 
microbiota has a bidirectional communication with these intestinal targets, modulating gastrointestinal functions and being itself modulated by 
brain-gut interactions 

Emotion
StressAMG HIPP

CFR
PITUITARY

ACTH

Adrenal
glands

SNA:
efferents

SNA:
afferentsCORTISOL

INTESTINAL TARGETS

MOTILITY
IMMUNITY

PERMEABILITY
MUCUS

ENS

MUSCLE
LAYER

EPITHELIUM

PA
IN

-M
O

D
U

LA
TO

R
 E

N
D

O
G

EN
O

U
S 

PA
TH

W
AY

S

Enteric
mictobiota

http://www.annalsgastro.gr/index.php/annalsgastro/article/view/1959

Erratum


