
1

100

1,000-7,000

100-150

90%

(ecosystem)

2

3

( ) (

)

1   2   3  
1  2  3

2019 63 9       26



(short-chain fatty acids, SCFAs)

4

16S rRNA

10

2019 63 9       27



5

90% 5%

(Faecalibacterium prausnitzii)

(Christensenella)

(Verrucomicrobia)

(lachnospiraceae)

6

( b i f i d o b a c t e r i u m )

(Clostridium) (Akkermansia 

m u c i n i p h i l a ) ( E u b a c t e r i u m 

limosum)

(fecal microbiota transplant, FMT)

7

8

( B a c t e ro i d e s  f r a g i l i s ) To l l

2(Toll-like receptors 2, TLR2)

A(polysaccharide A) T

(regulatory T cell, Treg cell)

10(interleukin, IL-10)

(dendritic cells, DC)

6(interleukin 6, IL-6)

(Th0 ) Th0

2019 63 9       28



Th1 T  17(T helper cell 

17, Th17)

Th17

CD4+T IL-17 IL-21 IL-22

IL-17

- (tumor necrosis 

factor- , TNF- ) IL-1

(natural 

killer cell, NK cell)

B T

Th17

Th17

Th17

SCFAs

Treg

SCFAs Treg

9

1 9 9 9 P a w e l e c

(immunosenescence) 10

Franceschi 2000

(inflammaging) 11

(proinflammatory 

lymphokine)

(telomerase)

(oxidative stress)

DNA 12

2019 63 9       29



13

(inflammatory bowel disease, IBD)

(irritable bowel syndrome, IBS) 

(translocation)

IL-6 TNF- IL-1

(effector function)

Treg

(free radical)

(reactive oxygen species, ROS)

(myenteric neurons)

ROS

(tight junction barrier)

(leaky 

gut) 14

(Hippocrates, BC460-

370)

(enteric nervous system)

(serotonin)

-

Tau

ROS 15

2019 63 9       30



16

SCFAs

SCFAs

83-90% SCFAs

5-10% / /

60:25:10 SCFAs

(gluconeogenesis)

(histone 

deacetylase)

17

SCFAs SCFAs

SCFAs

SCFAs

SCFAs

SCFAs

D

B12

(ammonia) (phenols)18

2019 63 9       31



SCFAs 19

(high-throughput 

sequencing) (metagenomic 

tools) 16S rRNA

2012-2018

1,399

(

1) 915

A

(122 ) /

/ B (401

) /

C (392 ) /

1,399

( 80-90% )

B ( /

) A C

1 20

2019 63 9       32



/

6:1

( )20

1. García-Peña C, Álvarez-Cisneros T, Quiroz-

Baez R, et al: Microbiota and aging. A review 

and commentary. Arch Med Res 2017; 48: 

681-89.

2. Ascher S, Reinhardt C: The gut microbiota: 

An emerging risk factor for cardiovascular 

and cerebrovascular disease. Eur J Immunol 

2018; 48: 564-75.

3. Collins J, Borojevic R, Verdu EF, et al: 

Intestinal microbiota influences the early 

postnatal development of the enteric nervous 

system. Neurogastroenterol Motil 2014; 26: 

98-107.

4. Cong X, Xu W, Romisher R, et  al :  Gut 

Microbiome and Infant Health: Brain-gut-

microbiota axis and host genetic factors. Yale 

J Biol Med 2016; 89: 299-308.

5. Maynard C, Weinkove D. The Gut Microbiota 

and Ageing. Subcell Biochem 2018; 90: 351-

71. 

6. Biagi E, Franceschi C, Rampelli S, et al: Gut 

microbiota and extreme longevity. Curr Biol 

2016; 26: 1480-5.

7. J e ff e ry  IB ,  Lynch  DB,  O Too le  PW. 

Composition and temporal stability of the gut 

microbiota in older persons. ISME J 2016; 

10: 170-82.

8. B u f o r d  T W:  Tr u s t  y o u r  g u t :  t h e  g u t 

microbiome in age-related inflammation, 

health, and disease. Microbiome 2017; 5: 80.

9. Stahl EC, Brown BN. Cell therapy strategies 

to combat immunosenescence. Organ 2015; 

11: 159-72.

10. Pawelec G. Immunosenescence: impact in 

the young as well as the old? Mech Ageing 

Dev 1999; 108: 1-7.

11. Franceschi C, Bonafè M, Valensin S, et al. 

Inflamm-aging. An evolutionary perspective 

on immunosenescence. Ann N Y Acad Sci 

2000; 908: 244-54. 

12. Yaqoob P. Ageing alters the impact of 

nutrition on immune function. Proc Nutr 

Soc 2017; 76: 347-51.

13. Zapata HJ, Quagliarello VJ: The microbiota 

a n d  m i c r o b i o m e  i n  a g i n g :  p o t e n t i a l 

implications in health and age-related 

diseases. J Am Geriatr Soc 2015; 63: 776-

81.

14. D i n a n  T G ,  C r y a n  J F :  G u t  i n s t i n c t s : 

microbiota as a key regulator of brain 

2019 63 9       33



development, ageing and neurodegeneration. 

J Physiol 2017; 595: 489-503.

15. Vaiserman AM, Koliada AK, Marotta F. Gut 

microbiota: A player in aging and a target 

for anti-aging intervention. Ageing Res Rev 

2017; 35: 36-45.

16. Phill ips RJ,  Walter GC, Ringer BE, et 

a l :  Alpha-synuc le in  immune-pos i t ive 

aggregates in the myenteric plexus of the 

aging Fischer 344 rat. Exp Neurol 2009; 

220: 109-19.

17. O Toole PW, Jeffery IB. Microbiome-

health interactions in older people. Cell Mol 

Life Sci 2018; 75: 119-28.

18. Merchant HA, Liu F, Orlu Gul M, et al: 

Age-mediated changes in the gastrointestinal 

tract. Int J Pharm 2016; 512: 382-95.

19. Kim S, Jazwinski SM. The Gut Microbiota 

a n d  H e a l t h y  A g i n g :  A M i n i - R e v i e w. 

Gerontology 2018; 4: 513-20.

20. ~

2019: 63: 36-45.

2019 63 9       34


