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The Number of Chews and Meal Duration Affect

Diet-Induced Thermogenesis and Splanchnic Circulation

, 12 ... e 4. 13 ) . 2
Yuka Hamada ", Hideaki Kashima'~ and Naoyuki Hayashi

Rapid eating

Slow eating

Rapid eating

Slow eating

100kcal 100kcal 300kcal 300kcal
Meal duration(S) 39+4 16121 10311 497145
Number of chews (time) 40+3 194+22 13715 702+108

Obesity 2014; 22 (5): E62—-E69
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Associations between sleep loss and increased risk of obesity
and diabetes

Kristen L. Knutson? and Eve Van Cauter?

HEHR A~ & & AE it - 4%

FDJRY LEHDE R

=\
7K 7

Ann N 'Y Acad Sci. 2008; 1129: 287-304



Schematic of the putative pathways leading from sleep loss to diabetes and obesity risk

Sleep Loss

1M Evening cortisol M Orexin Lower Energy

1 Sympathetic Nervous .
TTime to eat Expenditure?

Activity ‘M Daytime GH 'E’Cli-hre!in
eptin

Mnsulin Resistance MAppetite

J Glucose Tolerance M Food intake

Diabetes

Ann N'Y Acad Sci. 2008; 1129: 287-304 —ERHEE
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Divided consumption of late-night-dinner improves Q) o
glycemic excursions in patients with type 2 |
diabetes: A randomized cross-over clinical trial

Saeko Imai®*, Shizuo Kajiyama ¢, Yoshitaka Hashimoto ¢, Chikako Yamane d

Takashi Miyawaki %, Neiko Ozasa®, Muhei Tanaka ¢, Michiaki Fukui®
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Diabetes Res and Clin Pract. 2017; 129: 206-212
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Meal frequency patterns determine the
phase of mouse peripheral circadian

clocks

Hirooki Kuroda®, Yu Tahara*, Keisuke Saito, Nobuaki Ohnishi, Yuji Kubo, Yasuhiro Seo, Makike Otsuka,
Yuta Fuse, Yuki Chura, Akike Hiroo & Shigenobu Shibata
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Scientific Reports 2 : 711 doi: 10.1038/srep00711
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Fasting Until Noon Triggers Increased Postprandial
Hyperglycemia and Impaired Insulin Response After Lunch and
Dinner in Individuals With Type 2 Diabetes: A Randomized

Clinical Trial

Bl REIRLN =6 ESEEM?

TR 2B MERIR R B 224

- LI HR: 56.9+1.05%

- MEPRIRTEIREARE: 8.4£0.7£
- L 5BML: 28.2£0.6kg/m

- E¥HbATc: 7.7+0.1%

Diabetes care 2015; 38: 1820-1826
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High Caloric Intake at Breakfast vs. Dinner Differentially

Influences Weight Loss of Overweight and Obese Women

Daniela Jakubowicz,'! Maavan Barnea.” Julio Wainste

in' and Oren Froy?
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Obesity 210, 2504-2512: 2013
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TABLE 2 Participants anthropometric and blood measurements

Week 0 Week 12 Change %

TREATMENT BF group D group BF group D group BF group D group

N 46 47 38 36
Age (yr) 4511, 46.5+1 45.6=1.2 46.2+1.2 N NS
Anthropometric measurements
Height (cm) 1 164.5x0.5 163.40.6 64.4=0.
Weight (kg) 5.5+0.7% 87.1x0.7° 77.8x0.7° 83.5+0.
BMI (kg,/m?) 32 32.2+0.2° 29.2+0.2° 30.9=0.
Waist circumference (cm) 110.1£0.4C 11122041 1014043 107.6=0
Blood pressure
Systolic (mmHg) 133.9=0.6° 132.1=0.7° 125.1=0.7° 127.6x0.7° -6.5%
Diastolic (mmHg) 8.4=0.5° 87.3+0.4° 82.4+05" 84.1+0.4° -6.7%
Lipids
Triglycerides (mg/dl) 179.7+2.6° 1781+3.6° 119.4+2° )4 -33.6%
Total cholesterol (mg/dl) 15.7x2.4° 220.2=2.5° 203.9x2.5°" 7 12 -5.40%
LDL (mg/dl) 133.3x2.4 137.0x2.5 130.8x£2.4 2.2
HDL (mg/dl) 16.5+0.6° 47 6+0.7%
Fasting glucose, insulin and ghrelin
Glucose (mg/dl) 94.6+0.9° 92.9+0.7°
Insulin (ulU,/mil) 2 0.4 18.6=0.
Ghrelin (pg,/ml) 569+6° 565+6°
Insulin sensitivity indices
HOMA-IR 1.7£0.1° 43+0.1"
HOMA-B 9+§° 229+82
ISl 7.213+0.03° 2.49+0.04°

1

noka Co
L =] =]

.a"

Different letters denote significant difference; BF, breakfast; D, dinner, NS, nonsignificant

Obesity 210, 2504-2512: 2013




TABLE 2 Participants anthropometric and blood measurements

Week 0 Week 12 Change %

TREATMENT BF group D group BF group D group BF group D group

N i 47 38 36
Age (yr) 6.5 1 45.6x1.2 46.2+x1.2 NS NS
Anthropometric measurements
Height (cm) 163.60.5 164.50.5 163.4=0.6 64.4+0.E NS
Weight (kg) 86.5=0.7% 871x0.7° 778207 83.5x0.8° -11% -4%
BMI (kg,/m?) 32.3+0.2¢ 292+ 30.9+0.2° -10% -5%
Waist circumference (cm) 0.1 ( 11 1 J 1 0.51 -7.9% -3
Blood pressure
Systolic (mmHg)
Diastolic (mmHg)
Lipids
Triglycerides (mg/dl)

179.7%£2.6 119.442 -33.6%
178.1%£3.6 204.13.7 +14.6%

Obesity 210, 2504-2512: 2013
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Circadian variation of diet-induced thermogenesis'™

Monique Romon, Jean-Louis Edme, Charles Boulenguez, Jean-Louis Lescroart, and Paul Frimat
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FIG 1. Patterns of energy expenditure after ingestion of a meal at

different times of the day for a 60-min period of measurement, i + SE.
Significantly different from premeal value: *P < (.05, **FP < 0.01.

Am J Clin Nutr 1993; 57: 476-480



Time-of-day and nutrient composition of eating occasions:

prospective association with the metabolic syndrome 1n the
1946 British birth cohort

ENER(BEDASMIVT)ICED LS FEL
BROBEZFIERTAEIMNELNSTENTFEDAZR
whH,oRrO—LCBRT S

HE1946FEEFTNDaFR—FFEE

L
LYy
L

Qll

International Journal of Obesity 2013 37 725-731
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Metabolic syndrome at age 53 years P-value

No (n=1098) Yes (n= 390)

0.091
Mid-miorning -2 6 ) 0.367

Lunch .2 ( 0.111 HEE (% energy)
Breakfast (28.2, 29.7) 304, 33.1)

Mid-afternoon i3 B 0.503
Dinner ; &

E“:m““'q Mid-morning 29.6 (28.6, 30.6) 30.7 (28.9, 32.6)
Lunch 42.8 (42.3, 43.3) 43.5 (42.7,44.3)
’“;S'mai';;:;' A ) 0,001 n Mid-afternoon 29.8 (28.9, 30.8) 29.8 (28, 31.6)
Mid-morning 6 | 30.6 ( 0.298 Dinner 42.3 (41.9, 42.8) 42.6 (41.9,434)
Maftemoon 298 (359, - Bt o Late evening  26.6 (25.5,27.6) 27 (25.3,28.7)
E'irn-:-r _ Extras 18.4 (17.1, 19.7) 16.8 (14.8, 18.7)
ate evening
Extras °
Carbohydrate (% 8
Breakfast 6, 57.5) 4 (51.9, 54.8) <0.001
Mid-morning a2, 51. ( .3) 0.001
Ll.!m:_h - 3 9.2, 39 "
Mid-afternoon . b3 ] 3 mzk"t% (% energy)
e evenin '\ (R 0103 Breakfast 51.9, 54.8)
- Mid-morning 50.3 (49.2, 51.5) 46.4 (44.5, 48.3)

Lunch 39.7 (39.2, 40.2) 38.7 (37.9, 39.5)
Mid-afternoon 50.2 (49.1, 51.3) 48.8 (46.7, 51.0)

0 (0, O} 0.551

Mid-morning 0.7 (03, 7) 0.847
Lunch .5 ') 7 ) 0.500
Mid-afterncon :

Dinner

Late evening

Extras

Dinner 36.8 (36.4, 37.3) 35.7 (34.9, 36.5)
Late evening 455 (44.3, 46.7) 449 (42.8, 46.9)
Extras 32.2 (30.5, 34.0) 296 (27, 32.2)

Data presented as uma d means and 95 nfidence intervals,
P01 i statistically significant.

International Journal of Obesity 2013 37 725-731



Table4. The odd ratios and 25% C| for individual metabolic syndrome
components at age 53 years (1999) for 5% higher energy intake from
carbohydrate (or protein) in place of fat*

4]

Abdominal obesity
Breakfast
Protein (5% energy)
Carbohydrate (5% energy)
Mid-morning
Protein (5% energy)
Carbohydrate (5% energy)
Total for day
Protein (5% energy)
Carbohydrate (5% energy)

High blood pressure
Breakfast
Protein (5% energy)
Carbohydrate (5% energy)
Mid-morning
Protein (5% energy)
Carbohydrate (5% energy)
Total for day
Protein (3% energy)
Carbohydrate (5% energy)

High glycosylated haemoglobin
Breakfast
Protein (5% energy)
Carbohydrate (5% energy)
Mid-morning
Protein (5% energy)
Carbohydrate (5% energy)
Total for day
Protein (5% energy)
Carbohydrate (5% energy)

High triacylglycerols
Breakfast
Protein (5% energy)
Carbohydrate (5% energy)
Mid-morning
Protein (5% energy)
Carbohydrate (5% energy)
Total for day
Protem [S\"-t enerq‘_.f)

A7

D5%ZFEE I LR KIEVIZE

[FIETL

LIRS way  3Tey JULion UL uproauny

rLLrL‘d[IL‘lﬁd| physical activity.

PR T P T

Abdominal obesity
Breakfast

Protein (5% energy) 1.03
Carbohydrate (3% energy) 090

092 115
(.86, 0.4

0650

<0001

High triacylglycerols
Breakfast

089, 1.1
089 097

Protein (5% enerqy) 099
Carbohydrate (5% energy) 093

0804
<0001

> Z -5 E.

-

'J‘J7/JPD LI L CEHRBDERAAO) —

A RE B

International Journal of Obesity 2013 37 725-731




Dietary Protein Distribution Positively Influences
24-h Muscle Protein Synthesis in Healthy Adults’™>

Madonna M. Mamerow,* Joni A. Mettler,* Kirk L. English,* Shanon L. Casperson,® Emily Arentson-Lantz,”
Melinda Sheffield-Moore,® Donald K. Layman,” and Douglas Paddon-Jones™®”*

BERNICETEINIEOERDITAIE
4RI DR ERICHEES5Z S

thinl

BRERDIVNVEDELHRAEREDTH

[ RISBADEELEL
(& #536.9+3.15%, BMI25.7+0.8kg/m)

EVEN 31.9+13 299 16 32.7%x1.6
SKEW 10.7£0.8 16.0X+0.5 63.4=*3.7

J Nutr. 2014 Jun;144(6):876-80.
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