
1

2

(Benzodiazepines) (non-

Benzodiazepines) (Antihistamine)

(melatonin)

60-80 ng/ml D

D

B B

B9

B6

B6
3

B5

(Roseburia)

(Faecalibacterium)

-1 (interleukin-

1 , IL-1 ) - (tumor necrosis 

factor- , TNF- ) IL-6

(arachidonic acid)

(striatum) - ( -aminobutyric 

1 2  3   
1  2  3
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acid, GABA) -

(serotonin) N-

4 (rapid eye 

movement, REM)

(cytokine)

(catecholamine)

- -

(hypothalamo-pituitary-adrenal axis, 

HPA axis)

HPA axis 5

(Firmicutes) (Bacteroidetes)

90% 6

(Proteobacteria) (Actinobacteria)

(Clostridium) (Cyanobacteria)

(short chain fatty acids, 

SCFAs)
7 HPA axis

(brain-derived 

neurotrophic factor)

- ( -Aminobutyric 

acid, GABA)

(histidine)

(acetylcholine) -

(gut-brain axis)
8

 (nuclear factor 

interleukin 3, NFIL3)

(suprachiasmat ic 

nucleus, SCN) 9

(polyphenol)

(p-methylphenol)

(probiotics)
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-

-

10 -

11

(enteric nervous 

system) (Toll-like receptors, 

T L R )

E2

12

HPA axis

HPA axis

(glutamic acid)

-

- -

13

-

(Faecalis) (Prevotella)

(Rossella)

(Brautella) (Eubacterium hallii)
14
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15

(Candida albicans)

(prebiotics) (synbiotics)

(epibiotics)

16

17

10-40%

5-15%

pH 0.8-2.0

pH 4-6
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6,18

-

pH

19

18

20
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