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Gut bacteria selectively promoted by dietary fibers

alleviate type 2 diabetes
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A high-fiber diet alters the gut microbiota and improves
glucose homeostasis in participants with T2DM.
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A high—fiber diet alters gut bacterial fermentation of
carbohydrates in participants with T2DM.
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A Dietary Fiber-Deprived Gut Microbiota Degrades

the Colonic Mucus Barrier and Enhances Pathogen
Susceptibility

BN FEL WS EAMERIIKEHE&E/N)T7ZE
SIS ERERRZEEZSHD

Cell 2016 1671339-1353.e21



Regular consumption of dietary fiber helps prevent erosion of the intestinal mucus
barrier by the gut microbiome, blunting pathogen infection and reducing the

incidence of colitis.

Gnotobiotic mice . ) ' . .
e e e P it Fiber-rich diet Fiber-free diet

gut microbiota
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Effects of dietary fat on gut microbiota and faecal
metabolites, and their relationship with

cardiometabolic risk factors: a 6-month randomised
controlled-feeding trial
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Changes of relative abundance of individual phylum before and after diet
intervention.

Bacteroides . Firmicutes
[ [

B baseline
@ month 6

=
-

X
)
O
c
(4]

©
(-
-

0

<
v

2
)

0
Q

o

Relative Abundance(%)

Lower-fat diet Moderate-fatdiet Higher-fat diet Lower-fat diet Moderate-fatdiet Higher-fat diet

YiWan et al. Gut 2019;68:1417-1429



Firmicutes
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Significant associations between changes in lipid profiles and changes in
genus abundance as measured by the Spearman’ s correlations
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Faecal total short-chain fatty acids concentration before and after the
intervention
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Significant associations between changes in lipid profiles and changes in genus
abundance as measured by the Spearman’ s correlations.

Spearman r= 044, p < 0,001 Spearman r= 034, p < 0.001 ‘ ) Spearman r= 0,40, p < 0.001
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Dietary intake habits and the prevalence of

nocturia in Japanese patients with type 2
diabetes mellitus
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J Diabetes Investig 2018; 9: 279-285
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Crude and adjusted odds ratios and
95% confidence intervals for severe

nocturia in relation to dietary intake
habits among all patients
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Low intakes of carotene, vitamin B,, pantothenate and
calcium predict cognitive decline among elderly

patients with diabetes mellitus: The Japanese Elderly
Diabetes Intervention Trial
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Nutritional status and cognitive decline among elderly patients with diabetes mellitus

RHMREET

&L
(n=99) %%

Total energy (kcal)
Energy/standard bodyweight (kcal/kg/day)
Protein (g)
Fat (g)
Carbohydrates (g)
Protein to total energy ratio (%E)
Fats (%E)
Carbohydrates (%E)
Sodium (mg)
Potassium (mg)
alcium (me)

1937 483

64.6+10.2
48.6+12.7
243+33
15.2+2.0
26.0£5.7
58.7+£6.9
4150+£1213
2313409
534 +135%

Magnesium (mg)
Phosphorus (mg)
[ron (mg)

Retinol (mg)
Carotene (mg)

259+38
988139
8.1+x14
164+62
3903+ 1880%

Vitamin A [LLti*-’RL']

E——
820 + 334*

Vitamin C (mg)
Vitamin D (mg)
Vitamin E (mg)
Vitamin K (mg)
Vitamin B, (mg)
Vitamin B, (mg)

0742
9.0+4.5
73+15

212476
0.87+0.18
0.95+0.19%

Vitamin B (mg)

Vitamin By5 (mg)

Folate (mg)

Niacin (mg)

Pantothenate (mg)

Saturated fatty acids (g)
Monounsaturated fatty acids (g)
Polyunsaturated fatty acids (g)
Soluble fiber (o)

I

1.22+0.24

78+3.8

282x69

15.0£4.0

51x0.6
13.5+£3.8
15.7£5.6
11.6+3.4

2.9+0.7%

Insoluble fiber (g)
Total fiber (g)

9317
13.3+£25

1831+414
31.0+6.9
643+£17.8
47.6+99
244+ 725
15.1£1.9
25443
59.5+£5.3
41711178
2544 + 3581
594127
258 +44
1019+125
3.0+14
185+ 66
4910+2581
1002 +416
10639
88+38
7.5+£1.7
237+92
0.85+0.13
1.04+0.18
1.20+0.22
7.5+2.9
31495
14.4+3.0
5406
14.0+£3.8
15.2+£3.9
11.0+2.3
3309
9927

14.0+3.7

1697 +282
34157
68.8+£9.0
49.8+58
247+19
159+2.2
255+3.5
58.6x4.6

4006+1032

2686439
686+153
283+39

1111 +145

8.7+1.1
193 +48
5719+£1934

1145 +334
128 £33
10.5£3.9

8.0x11
26777
0.91+0.10
1.11+0.20
1.28+0.18

8.5+£3.0
34676
14.9+2.8

5707
15.1£2.9

15421
11.3+£1.5

1652+1295

16.2+1.7
26.0+£3.7
57.8+4.5
4186+884
2589+ 409
641127
27638
1092+£119
8712
19047
51851911
1057+318
119+32
10.2+3.1
79x1.1
256+71
0.92+0.11
1.09+£0.17
1.28+0.17
8.7x2.4

o] | R T
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K+ K
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*P < 0.05 versus the group with intact cognition

. %E, percent of energy;

RE, retinol equivalents.

Geriatr Gerontolint 2017;17(8): 1168-1175




I leald ratio

Multiple logistic regression
analyses of the association - |
. . Carotene (ng/day)
between nutrientintake and PR
cognitive decline among elderly EEZUGREEE

[ [ [ :Zi-:( : )
men with diabetes mellitus < oo
Vitamin B, (mg/day)

<0.96 (
0.97-1.10 1.1 (0.26-4.3)
>1.11 1

Pantothenate (mg)
<S5 ()1 4.3 (1.1-16.¢
02-5.57 4.1 (1.1-15.6
20. 1

' 9.3 ( 1.5—54.{
RrENEOISEBBHEERS R O

_ - :\ O o () () I.
%%'iﬁ 072, E 9‘/82‘ INS bolublc fiber (g)

MFUBE. HILL L, KERER Y B T 4100150
%‘E%ﬁ\ ﬁi@@%ﬁéé* O-t‘(f,.él'\ 3?;3.5 2.9(0.67-12.8)
>3.6 1
Green vegetables (¢)

<64.1 . } 6.8 (1.5-31 .{

64.2-108.9 43(0.97-19.1) [N N L a g
>109.0 - OMMSEZT7, EfE{E m D
Dairy products (g) BEEEE. RZEPOBETHRE
<133.9 3.8 (0.9¢ (

134-196.9 3 8 *P < 0.05, versus the highest
>197 1 tertile group.
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Modest Sodium Reduction Increases Circulating

Short-Chain Fatty Acids in Untreated Hypertensives

A Randomized, Double-Blind, Placebo-Controlled Trial
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HERERRZISENIES

YR RKEBESMEEF1454
(B AN42%,. 77 A19% ., ZX1434%)

Hypertension 76 73-79, 2020
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Changes in CVD Variables From Slow Sodium to Placebo in All Participants

Female (N=49) Male (N=96)

Slow Slow
Variable Sodium Placebo P Value Sodium Placebo

Urinary sodium 152.3+£52.4 | 95.8+40.1 | <0.001| 1//.2+60.8 | 120.3+£51.2
(mmol/24 h)

Office BP and pulse rate, mm Hg
SBP 148.4+13.7 | 144.9+14.0 | 0. 145.7+13.0 | 139.6+11.7
DBP 89.7+7.9 87.9+8.4 : 90.9+8.4 88.1+9.1
MAP 109.3+£8.8 | 106.9+9.3 : 109.2+8.9 | 105.3+£8.9

Ambulatory BP, mm Hg
24-hour SBP 143.6+£9.2 | 138.2+10.6 : 139.8+10.4 | 136.5+10.9
24-hour DBP 84.8+8.4 82.7+8.7 : 86.9+8.7 85.3+8.4
Day SBP 149.1+£9.7 | 143.1+11.4 : 146.9+10.6 | 142.8+11.3
Day DBP 89.7+9.1 87.3+9.3 : 92.7+9.6 90.6+9.4
Night SBP 137.0£9.7 | 132.3+£11.7| 0. 131.9+11.4 | 129.3+12.3
Night DBP 79.4+8.4 77.7£8.9 : 80.3+9.1 79.0+9.4

cf-PWV, m/s 11.7+£1.9 11.1+1.6 : 11.7+2.5 11.3+2.0

PP, mm Hg
Office PP 58.7£11.0 | 5/7.1+£10.9 . 54.8+10.4 51.5+9.9
24-hour PP 58.8+6.8 55.5+6.8 : 52.9+7.6 51.3+£7.2
Day PP 59.4+7.9 55.8+7.9 : 54.2+8.2 52.3+7.7
Night PP 57.7+6.9 54.6+7.2 : 51.5+7.7 50.3+7.6

Hypertension 76 73-79, 2020



Changes in SCFAs From Soduy From Slow Sodium to Placebo in All Participants

Metabolites Slow Sodium Placebo Changes PValue
2-Methylbutyrate, ng/mL 76.9+35.5 §1.934.3 5.0+21 8 _ 00
Acetate, ng/mL 1704.7410775 2320.8+4862.7 616.1+4948.1 0.136
Butyrate, ng/mL 26.3£15.8 32.8+25.1 4.5+246

Hexanoate, ng/mL 33,9116 36.0+12.3 2.5+136

Isobutyrate, ng/mL 50.2+194 53.3+18.1 3.116.1
Isovalerate, ng/mL 66.931.6 69.7+31.0 3.2+31.1 0.217

Propionate, ng/mL 39.7429.5 49.9+549 0.2+52.3 0.266
Valerate, ng/mL 6.0+3.5 6.6+3.7 0.6+4.1 0.065

Pvalues were calculated from 2-tailed paired ¢ test by comparing the differences in SCFAS between placebo and sodium tablets. SCFA
ndicates short-chain fatty acid.

Hypertension 76 73-79, 2020



Effects of Sodium Reduction on Serum SCFAs

Male (N=96) Female (N=49)
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Association Between Changes in Serum SCFAs and Changes in Carddiovascular
Phenotypes Amongthe Females

2-AF JLERER B BR AXyUE VBB AVEERBR JOEA LB STER
Phenotypes 2-Methylbutyrate Acetate Butyrate Hexanoate Isobutyrate Isovalerate Propionate Valerate

Office BP

SBP

DBP

MAP
Ambulatory BP

24-hour SBP
24-hour DBP
Day SBP
Day DBP
Night SBP

-2.891

-2.031

-2.59"

-1.08
-2.65"

—2.50
-1.97¢
=2.07"

-1.56"
=2.70%

Night DBP —2.11" 2341
cf-PWV -0.12 —0.04
PP

Office PP —2.44* -0.54 0.78

24-hour PP -0.87 -1.84 -0.15

Day PP —0.96 -1.92 -0.13

Night PP -0.81 —1.44 0.02

BP indicates blood pressure; cf-PWV, carotid-femoral pulse wave velocity; DBP, diastolic BP; MAP, mean arterial pressure; PP, pulse pressure; SBP, systolic BP; ang
SCFA, short-chain fatty acid.
*P=0.05, TP=0.01, and $P<0.001.

Hypertension 76 73-79, 2020



| JIOLES

*7)LA— )LDBYIEEERATERNI=ETLED
7 )LaA—)LIZKAEMBED BEIRE

7IILa—)LILFEFE T, EDHEE
FILO—I)LE1H20eLL TZBEEICLFELLD ! !

O7/)IL3—/ILDitEXO
HBEDE(mI) X (ZILO—ILEH(%)=100] X 08(FJILa—LDHE)
fFl: E—ILGO0mIDIZE 500x [5=-100] x 0.8=20g




®@7/)IL1—IILENgUTHOEEZE

B E— AAE [ BE(25E) ) Y RE— oA
5.2 By
= - =
B&ZE 500ml 180mI(185) 110m! 60ml 220m|
71%-» 5% 15% 9 25% 40% 11%
3 3 LEVHTI— AHR—=I(FR) | AR—=2U2T
e %?.'E E’E (%ﬂﬁ) A " ' 3*/
0E
@ &
BZE 500ml 200m| £5400m| £9250ml £7200m!
7"%—"' 5% 13% 4~ 6% 7~9% 10~12%

MKBRSNTWAT7IILO—)ILEHEZEZL. BEDEFEZDHITELELD

—#1800ml+110ml/B =16.366 E) —F%16E R THRE

FE L 1800mI=540ml/H (34) =3.3H




+ BEAEDBER (F#HIZLYRLEZBM)

~65m : BFE(m)2x22
6557k ~ - BR(m)2x22~25

> BREBILAIILERREBIZEBAIRILF—FB(kcal/ke)

25 ~30kcal/kg
BUOHE(TRIT=IDNZVEELGE)

30 ~35kcal/ke
EEDHELEHBNSVREIRGLE)

35 ~kcal/kg
BEWVHE(HOQEERSVRELE)

BERRBRZEHA(FS4> 2019 P35 SR



FEB) 825 &t BE156cm {AE63.15kg (BMI25.9)

FEAE(RE: 156 X 1.56 X 22 = 54.0(kg)

= 54.0 (kg) X 25 = 1350kcal
' 54.0(kg) X 30 = 1620 kcal
HIEAE:1.56 X 1.56 X 24 = 58.4(kg)
58.4 (kg) X 25 = 1460kcal
wwy | DRGE (ke) ca
58.4kg _
58.4 (kg ) X 30 = 1752kcal

45 FE T1400kcal/ HDIERI R JILFX—E%1800kcal/H &
ZZ =N ERE%#E A T1600kcal/HELT=




Y)Lany

BRBICERERI-ZEZAATHY . HEDET.
FAGEN) DIET. FARMNTF—I DX (HITIE
E)DETOHEAEHETHEINS, Y)Lark=
TIE. TUMIVERFEGY FARNGRAIED. Thi
BRMICERZTZR>-BMETHY. FAMILAIL
DHREGTIHRELED R D,




Kt

R >N TAMNZIEKA Y ILAR=ZTDRERK)

BEH&DIELY L5&2EHOH D PREINTES

B HILAR=T ORERE ialh

Tanaka T, et al. GerontolInt2018;18,224-232



Accelerated Loss of Skeletal Muscle

Strength in Older Adults With Type 2
Diabetes

The Health, Aging, and Body Composition Study

nD2RERIRB A [T FHWAANETHIESND

Table 2—Three-year changes in skeletal muscle strength, mass, and quality by baseline diabetes status in the Health ABC Study

HEPRIRTEL HEPRIR DY

103 305

n

R R 5 7
Maximal lorque (Nm) 109107 968107
Leg lean mass [I{g) 15252003 7292003 §-023Z001% ) 79620071 766007+ | -029 10,03+
5pct1f1t Lorque (Nm’kg) 44201 132201 (-12201% ) 140202t  124202% { -16X02%

( ) i ) -
4105t 113515 #8215 (1651

Diabetes Care 30:2007 1507 -1512



Protein Ingestion to Stimulate Myofibrillar Protein

Synthesis Requires Greater Relative Protein Intakes in

Healthy Older Versus Younger Men
EVBEICHERESHRBEEEEHERIZEYZLD
EEEEREDELT S
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J Gerontol A Biol Sci Med Sci. January;70(1):57-62 2015
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S EICBITAIERDIVN\IEIEERELRIEMAEEDZEL
(70~79% D E %2066 % *R)

Quintilel Quintile2 Quintile3 Quintile4 Quintiled

EONY- -V
BTHLE—(%) | 112 | 127 | 141 158 | 182

0.7 0.7

-0.2

ffi -04

-0.6

WA IINDEE

(g/kg/day)
Am J Clin Nutr 2008: 87: 150-155 &Y HZE

-0.8

(kg) -1



Lean body mass change over 6 years is associated with dietary leucine intake
in an older Danish population

SEDA TR NZBITA6EROHRAEEAA Y
IEWNEDOM&

Table 1. Baseline demographics
(Numbers and percentages; mean values and standard deviations; mean values with their standard errors)

Overall (n 368) Age <65 years (n 289) Age >65 years (n 79)

Mean sbD Mean sD Mean sD

Female

n

Y%
Age (years)
Body weight (kg)
BMI (kg/m?)
LBM (kg)

Mean

SE
BF%
Change in LBM (5 year) (kg)
Total daily energy intake (MJ/d)
Total daily protein intake (g/d)
Total daily Leu intake (g/d)

BRIEGAREDSERDEILL
IRILF—ERE
EQEENE
AU ERE

British Journal of Nutrition (2016), 115, 1556—-1562



A/ DEMEANCAT IIL—TIZHITS

B
%
B
D
o
i
2
&

British Journal of Nutrition (2016), 115, 15561562



1800

1600

1400

1200

(Bw) Hmlmgrrm>\'\"—\n

00
o
o

600

400

200

=3, RAIZEF NS 1H I (80keal)
HEYDEAFKE-O(VVERE
NDE=ZE

BKEL60g
f=AIES T 13.3g

04 & 21080mg % L A 80g

F=AIELK 186¢
A4 $21400mg

f860g
FAIE<E118g
B4 < >900mg

fit40g
f= A 1E<H9.0g
B4 >720mg

Bi50g KBS Mo
tohlecmeng | SRLIESETCe R

N a4 < >/590mg
A A< 2550mg ;

4B A—2R40g
T=A [£<H8.2¢
B4 640mg

43,120cc | 3—%)Lk120g
T=A (ESEH4.0g F=A 1E<H43g T=A 1E{He.6g
a4 2384mg a4 2420mg B4 2520mg

5 10 15 20

FAIKEERE (9

25



MERIA /e )ILaxR=7
BHICH 1T 2EEERBLUSBOS T

DT X J Bk

—

=
}

PISK

}
F——__————— Akt
}

mTOR

}

S6K

}

EA=I-y0

A2 R WIGF-1[EPI3K/Akt/ mTORBZFHRZEZNLTEB SHZREL. Q1 UERED
DIEFHT7S/BREMTORZ FEMIL T 5, TT-. EE R BERAET HFoxORFRE [FAKIZE DT
Hﬂ*‘]é’hoé B FI#EFRf&m#137 p33



FEH

Fhr. AETEATCEREEES
TULVELED



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38

