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Intermittent fasting is an umbrella term
that includes three main forms of re-
stricted eating: alternate-day fasting (en-
ergy restriction of 500-600 calories on
alternate days), the 5:2 diet (energy restric-
tion of 500-600 calories on consecutive or
nonconsecutive days with usual intake
the other five), and time-restricted eating
(daily calorie restriction based on window
of time of 8-15 h). Each produces mild to
moderate weight loss (3-8% loss from
baseline) over short durations (8-12 weeks)
with no significant differences in weight
loss when compared with continuous calo-

rie restriction (214,215). A 2024 systematic
review and meta-analysis of RCTs exam-

ined the most common types of fasting in
studies lasting 2-52 weeks. The authors
concluded that intermittent energy restric-
tion produces small but significant reduc-
tions in waist circumference and fat-free
mass but were otherwise not superior to
continuous energy restriction diets (216).
Generally, time-restricted eating or short-
ening the eating window can be adapted
to any eating pattern and has been shown
to be safe for adults with type 1 or type 2
diabetes (217). People with diabetes who
are taking insulin and/or secretagogues
should be medically monitored during
the fasting period (218). Because of the
simplicity of intermittent fasting and
time-restricted eating, these may be use-
ful strategies for people with diabetes
who are looking for practical eating man-
agement tools.

|
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alternate-day 2
fasting

5:2 28 500-600kcal/day |
LIHA] 52 B e a5

2 500-600kcal/day |
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Diabetes Care 2025;48(Suppl. 1):5S50-558
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Circadian Disruption and the Risk of Developing Obesity

Heéléne Dusz' - Bart Staels’

Light at night/
Shiftwork, | |
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Sleep 1 Mistimed sleep [ ] —

Lightand
caloric intake
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Early Time-Restricted Feeding Improves Insulin
Sensitivity, Blood Pressure, and Oxidative Stress
Even without Weight Loss in Men with Prediabetes

Elizabeth F. Sutton,” Robbie Bayl,' Kate 5. Early,” William T. Gefalu,’-* Eric Ravussin," and Courtney M. Petarson’ =" “ EE:{,EQ
'Pennington Biomedical Research Center, Baton Rouge, LA 70808, USA
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Climical Trials and Investigations

Does time-restricted eating add benefits to calorie restriction?
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Health effects of the
time-restricted eating in adults
with obesity: A systematic review
and meta-analysis

Weiyi Chent, Xiaoli Liu?t, Lei Bao!t, Ping Yang! and Huihui Zhou*
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Effects of time-restricted eating with different ‘& SAA XtOo|l= gleLt A=, Fastiﬂg insulin,

eating windows on human metabolic health: Fasting glucose, |—|D|_ LDL, TGo| &A%
pooled analysis of existing cohorts 18:60| §-J_-'-|'I_| ol ES M =] (7|-X|'I|-E| _,?,_
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ZFhongbiao Nie'~, Jiaming Xu', Yinchu Cheng’, Zhihong L, Ran Zhang”, Wentao Zhang” and Libo Zhao < L —|| E OZI I:l' (}” J_I_|' I_l
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Abstract

Background Time-restricted ezting (TRE), 2 feasible form of intermittent fasting, has been proven to benefit
metabolic health in animal models and humans. To our knowledge, specific gquidance on the appropriate period for
eating during TRE has not yet been promoted. Therefore, to compare and assess the relative effectiveness estimates 100%
and rankings of TRE with different eating windows on human metabaolic health, we conducted a systematic review
and network meta-analysis (MMA).

Method PubMed, EMBASE and the Cochrane Library were searched for randomized controlled trials that compared
different eating windows on human metabolic health for adults. A Bayesian MMA was used to compare direct and
indirect effects to determine the best different eating windows, and scientific evidence using GRADE.

Weight

TG Fasting insuli
Results Twenty-seven RCTs comparing TRE with different eating windows on human metabolic health were asting fnsufin
reviewed, and all were included in the NMA Compared with the normal diet group (non-TRE), the TRE group has
certain benefits in reducing weight and fasting insulin. In terms of reducing fasting insulin, the 18:6 group (eating
time =46 h) was better than the 14:10 group (eating time=10h) and 1&:8 group (eating time=28 h) (P<0.05); The <&
group (2ating time <& h) was better than the 14:10 group (P < 0.05). In terms of reducing fasting glucase, the <6
group was better than the 14:10 group (P <0.05). There were no statistical variations in weight, HOL, TG, and LDL
across the different mades of TRE (P> 0.05).
Conclusions Cur research showed that no particular metabolic advantages of various eating windows were
found. Therefore, cur results sugagested that different eating windows could promate similar benefits for metabolic
parameters.
Keywords Time-restricted eating, Eating windows, Metabolic health, Pooled analysis, Existing cohorts
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The Effect of Early Time-Restricted Eating vs Later Time-

Restricted Eating on Weight Loss and Metabolic Health

Juanhena Liu." Pan ¥i.% and Fena Liu"®
Bady weighi

SUCRA - 878

ETRE SUCRA = 62.2
D31 (-1 15053y JLTRE |

=230 {-3.03 o -1 57)* [-1.99 {-2.57 1o -1 41 * [Non-TRE

Blmbounel . WIRATUOL05T TN

B

HOMA-IR
SUCRA : 72.6
ETRE SUCRA : 143

-0.44 (-0.86 1w -0,02)* [LTRE
| 0,86 (=1.24 to -0.471* [-0.42 (-0.76 1o -0.08)* |Non-TRE

Metwork, WMIN95%CT)

= H|OF Jt5|= A0l 730 CHAF 12RCT A
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- nonTRE vs eTRE, ITRE

- TRE H|=, Q&2 st ZtAa
/TG, TC, LDL HDL C>0|E1|o+7H M X
- eTRE vs ITRE : eTRE Q=2 st ZtA

ME, g vOIUIOPXI B2 A0

- nonTRE vs eTRE :

eTRE =2, O|27[&d) g

The Journal of Clinical Endocrinology & Metabolism, 2023, Vol. 108, No. 7

Early Time-Restricted Eating Improves Weight Loss While
Preserving Muscle: An 8-Week Trial in Young Women
Fifu Yu [ and Takeshi Usda *
Body weight before and after intervention - Muscle thickness before and after intervention
Group .GngE
. T 3o
L E 22
Ll g 21
x 2 )
g E 20
52 4 E
=10 4
50 18
pre post pre Time pest
Tirrwe
Table 1. Subjects’ characteristics at baseline.
eTRE dTRE Control
Age (vear) 241 +2.10 23.3 + 0.89 2214253
Body Weight (kg) 546221 55.7 £ 1.70 55.4 +1.79
Height (cm) 163.4 +4.74 162.6 + 3.64 163.2 + 2.98

Results presented a5 mear & 5D Results were not statisfically significantly different,
NEeS ZEo| ML He oy 249
eTRE(08A|~14A|) dTRE(12A|~18A|)Con(08A|~20A|)
+ Zr235{m 7| (4sets*10, F=33|)

42 eTRE > dTRE
o
1:II_
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FH, HEodiH{ 7| s82 52|08 X10[X
Nutrients 2025, 17, 1022
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Late isocaloric eating increases hunger, decreases
energy expenditure, and modifies metabolic
pathways in adults with overweight and obesity

Nina Vujovic,’.2" Matthew J. Piron,® Jingyi Qian,!-2 Sarah L. Chellappa,-2* Arlet Nedeltcheva,’.Z David Barr,:2
Su Wei Heng,” Kayla Kerlin,” Suhina Srivastav,” Wei Wang,-® Brent Shoji,” Marta Garaulet,’ %" Matthew J. Brady,”

and Frank A.J.L. Scheer!-%5"
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Maintenance of time-restricted
eating and high-intensity
interval training in women with
overweight/obesity 2 years after a
randomized controlled trial
Kamilla L. Haganes®2~, John A. Hawley®*, Stian Lydersen® & Trine Mohaldt'
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Nature.Scientific Reports (2025) 15:14520
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Motivation for Time-Restricted Eating

Hilmi S. Rathomi ", Nahal Mavaddat ", Judith M. Katzenellenbogen *, Sandra C. Thompson
school af Popul of Western Australia,

UWA Medicq lia,

Western Aus ity festern Australi irai

Faculty of Me

chool of Allied Universiy of Western Austraf ral

= >18M|, ME SZ= A=, >371< TRE 21 (015, H6) 2 X!
= 3-670 4, 6-1271L 5H, 1274 L 0|AH12FH(4H 2 50| AH
= TRE QIX|: 22}9! O|C|0f

= TREASH 57
HHEXAT, 99, WS, ASHA, HSA S 20HE
ZAZA O A RITIAPR Y, §5 24, BED AN S BAYE O
ISP HE H|8  -TRE MY A B2| T3t AR M
CCheedt 9, XSS - JfQlo] A} T Org

» eTREZ} B 2 71Z400] O|HAIB QIX| = ITRE M

" ALl EAEL V&S =

Appetite 204 (2025) 107751



=9 7ISdiotu Y2y

@  THE CATHOLIC UNIV. OF KOREA DAEJEON ST. MARY'S HOSPITAL

2-9. TRE M2 (M)

Efficacy and safety of time-restricted eating in metabolic
dysfunction-associated steatotic liver disease

Joo Hyun Oh''", Eileen L. Yoon®>", Huiyul Park®, Seungmin Lee®, Ae Jeong Jo®, Seon Cho’, Eunjoo Kwon’, Eun-Hee Nah®, Jun-Hyuk Lee®,
Jung Hwan Park'®, Sang Bong Ahn'""¥ Dae Won Jun®®**

Efficacy of time-restricted eating in metabolic JOURNAL
dysfunction-associated steatotic liver disease OF HEPATOLOGY

¢ -~ 7 — ) = -
o &
8 333 patients ; b -
with MASLD &:-é—-, - @m\‘

P h £ Standard of care Calorie restriction Time-restricted eating
Nt chnges o (n=113) (n =110) (n=110)
Hepatic fat +0.7% -24.7% -23.7%
Body weight +0.9% -4.1% -4.6%

Visceral fat +3.2% -8.5% -8.9%

Time-restricted eating improves hepatic steatosis and cardiometabolic

outcomes but not beyond caloric restriction.

= BMI 28.7+ 4.2kg/m? +MASLD, 3333(113:110:110) 163
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iScience 27, 111501, December 20, 2024
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Circadian alignment of food intake and glycaemic control
by time-restricted eating: A systematic review and meta-analysis

Susana Rovira-Llopis™ @ . Clara Luna-Marco® @ - Laura Perea-Galera®( - Celia Banuls®® - Carlos Morillas®© -
Victor M. Victor'3 0

Accepted: 15 November 2003
& Thee Autheafs) F23

Abstract

Daily rhythms of metabolic function are supponied by molecular circadian clock systems that are stongly regulated by feeding
and fasting. Intermittent fasting diets have been associated with weight loss and improved metabolism. However, the effects
of time-restricied eating {TRE) on glycemic parameters are still under debate. In this review, we aim o systematically analyze
the effects of TRE on glycemic parameters. We searched on PubMed, EMBASE, and the Cochrane Library for controlled
stndies in which subjecis followed TRE for an least 4 weeks. 20 siudies were included in the qualitative systematic review,
and 18 studies (n= 1 169 subjects) were included in the meta-analysis. Overall, TRE had no significant effect on fasting glu-
cose (Hedges's g =-0.08; 95% CL-0.31,0.16; p=0352), but it did reduce HbA Lc levels { Hedges's g =-0.27, 95% CI: -0.47,
-0.06; p=0.01). TRE significantly reduced fasting insulin (Hedges's g =-0.40; 95% CI: -0.73,-0.08; p=10.01) and showed
a tendency o decrease HOMA-IR (Hedges's g=-032; 95% C1-0066,0.02; p=0006). Interestingly, a cumulative analysis
showed that the beneficial effects of TRE reganding glucose levels were less apparent as studies with later TRE windows
{ITRE) were being included. Indeed. a subgroup analysis of the early TRE (¢ TRE) studies revealed that fasting glucose was
significantly reduced by eTRE {Hedges's g=-038; 95% CL-062, -0014; p = (001 Our meta-analysis suggesis that TRE can
reduce HbA Le and insulin levels. and that timing of food intake is a crucial factor in the metabolic benefit of TRE, as only
eTRE is capable of reducing fasting glucose levels in subjects with overweight or obesity.

PROSPERO registration number CROM 20234059446,

Keywords Time-restricted eating - Imtermittent fasting - Glucose - Insulin - Disbetes - HbhAle

Abbreviation IF Interrnitient fasting
BMI Body mass index ITRE Late time-restricted eating
eTRE Early time-restricted cating NAFLD Non-aleoholic fatry liver disease
HOMA-IR  Homeostasis model assessment of insolin RCT Randomized controlled trial
resistance Sk Standard deviation
TRE Time-restricted eating

=] Sumana Rovira-Llopis
susana rovira@uv.es 1 Introduction
=1 Wictor M. Victar
victar viclor@uy.es Modern society is characterized in general by the ad libitum
availability of food, continuous exposure to artificial light
sources (especially devices with a screen), and continnous
dizruption of sleep and daily sctivities. All these factors dis-
turb the day-night biclogical rhythm and are sssociated with
the development of cardiometabolic diseases. especially type
2 diabetes [1. 2). Intermittent fasting (IF) is a dietary regi-
i that consists of aliernating periods of fasting and eating,
either within a week — e.g. alternate-day fasting — or within a
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Mengi Celik et al. BMC Nutrition (2023997
https://doi.org/10.1186/540795-023-00753-6

RESEARCH  OpenAccess
Time-restricted eating (16/8) and energy-

restricted diet: effects on diet quality, body
composition and biochemical parameters
in healthy overweight females

(Ozge Mengi Celik™, Eda Koksal® and Mijde Aktiirk®

Abstract

Background Time-restricted eating (TRE) is a current popular dietary strategy for noncommunicable diseases.
However, studies demanstrated contradictory results for it and in all dietary strategies, diet guality is an the important
part of the well-bsing. Cur study aimed to investigate the effect of TRE and energy-restricted diet (ERD) on the
nutritional status and diet quality of individuals.

Methods This pilot study was completed 23 healthy overweight female. Anthropometric and body composition
measurements of individuals were taken. The energy expenditure was measured using indirect calorimetry. Blood
pressure and heart rate measurements were made. Biochemical parameters were evaluated and food consumption
were taken. The guality of distary intake was assessed using the Healthy Eating Index (HE[} -2015. The physical activity
levels of the individuals were estimated using the physical activity record. The Statistical Package for the Social
Sciences (version 22.0) software was used for all analyses. A p-value of less than 0.05 was considered to be statistically
significant.

Results After 8 weeks of intervention, while no change was abserved in the diet guality of the individuals in the TRE
group (p>0.05), 2 significant increase was found in the diet quality score of the individuals in the ERD group (p-< 0.05).
There was a 3.2% and 5.5% decrease in body weight of individuals in the TRE and ERD groups, respectively (p<0.05).
While no significant change was observed in the body fat percentage of individuals in the TRE group (p »0.05), 2
7.1% decrease was observed in the ERD group (p < 0.05). A statistically significant decrease was found in the total
cholesterol (3.7%) in the ERD group, and in the total cholesterol (6.7%) and low density lipoprotein cholesterol {LDL-
) (6.5%) in the TRE group. In addition, a statistically significant increase was found in adiponectin (77 3%) and total

BMC Nutrition

antioxidant status (TAS) (13.2%) in the ERD group.
.

Wwhere the study was conducted: Gar University Faculty of Health
Sclences Nutmtion and Diet Individual Courseling Centar, Ankara,
Turkey.
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Time-Restricted Eating in Adults With Metabolic Syndrome

A Randomized Controlled Trial
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A=) JrESHU Y
3-5.TRE + PA + ®OH(EH @S

. nutrients ﬁ.\p!y Pre-intervention Post-intervention
12 week-intervention

(1 week) (1week)

Article

Effectiveness of Early Versus Late Time-Restricted Eating
Combined with Physical Activity in Overweight or P Feeding Window
Obese Women y <

Sarra Miladi ', Tarak Driss '"**, Ranya Ameur >3, Sirine C. Miladi %, Samar J. Miladi !, Mohamed Fadhel Najjar ¢,
i ¢ and Omar Hammo e

! - .

'. ## :

I L #{ 1
30- L= '

iy kK LTRE-PA
25- — B ETRE-PA
- 3 LTRE-PA
= LTRE

157 = CG
10-

prepost prepost prepost prepost

= JMN|E= EE= H|OF M, 123 eTRE+PA1SH, ITRE+PA1SY, ITREEH=15G,
(AR AN, BA%E SX))162
= eTRE+PA, ITRE+PA, ITRE : 1,200~1,500kcal/day, @UAMF 2tH nsHt5
s A _||-
=1
- HE MaEK s da dNVIsds E388 dAE D i
eTRE+PA, ITRE+PA vs ITRE, c =2
- X|gtgk 2o|0|sk XIO| 92 : eTRE+PA vs ITRE+PA
. eTRE+PAOIA 28 ZA(CHIRMAEE, 4HS 22 SH|H3t2 TR
SkAd Hl-'al.l) Nutrients 2025, 17, 169
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Mutrition

Intermittent fastingis good for
losing (some) weight

Early TRE

+
Med diet
(n=49)

Late TRE

+
Med diet
(n=52)

Self-selected TRE
+

Med diet

(n=47)

VS.

Habitual patterns
+

Med diet
(n=49)

VAT (primary outcome)

| Body weight

| Subcutaneous fat

| Fasting glucose (vs all 3 groups)

| Nocturnal glucose (vs all 3 groups)

VAT (primary outcome)
| Body weight

< VAT (primary outcome)
| Body weight

nature medicine Volume 31 | February 2025 | 384-385

of

5|2 g0l 1978 123 1638,
eTRE+X|E3|Al, ITRE(1A| 0] )+ X| Z 8} Al
X} 7} M ERTRE + X| S5} Al

F13| Y NG
MRIZ VAT %7‘
21t

- TREE S LYEX| 20| g&F O|X|X| &S
- TRE= EHEF_-EOH H|SIY NS4 2

2, Lotk g
- €TRE, ITRE vs X}7TRE : TRE F5+8 H|%

Effects of early, lateand self-selected
time-restricted eating on visceral adipose
tissue and cardiometabolic healthin
participants with overweight or obesity:

Nature Medicine | Volume 31 | February 2025 | 524-533 al‘al‘ldﬂmiZEd COI'ItI'O"Ed tl'ia]
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Contanis lists availlablo ai Sciencelirect

MNutrition

journal homepage: www.nutritionjral com

Applied nutritional investigation

Effectiveness of 8-hour time-restricted eating combined with different )
dietary patterns on body composition, lipid metabolism, and oxidative s
stress in healthy adults: An exploratory study from an RCT

Xinzheng Liang MD*, Yuanchen Zhou MD %% Youjia Kong M5 ©, Jixiang Liv MD®, Kaimin Li MD?,
Lijun Xue MD 2, Shukun Yao MD, PhD %

Assessed for eligiblity (N = 80)

y

Randomized and allocation

b , '

Group A, TRE (N=27) Group B, TRE+elimination of UPF (N=27) Group C,TRE+vwegetariandiet (N=28)
: :
4 weeks intervention 4 weeks intervention 4 weeks inervention
y r r
Final analysis sat: 27 Final analysis set: 27 Final analysis sat: 16
= . (@) ~

= ==, TRE(16:8 - 09~18A| AtO| A} S MEH), TRE-UPF, TRE+ A Al, 4=
= Al

- TRE-UPF ‘M|E & 32|Zal &4, X HINALY F2|ot Mt
- TRE+Xj&! : TRE, TRE-UPFHL} MSIAERA X|HE/|M o] &1}, EHE 8 =2

- TRE + 40| 25 nofet M2 ER
Nutrition 136 (2025) 112776
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Conterts lists available at ScienceDirect CLIMICAL |

M LITRITAOM |
Clinical Mutrition

Journal homepage: hitp:/fwww. elsevier.com/locate’cinu

Original article
Ultra-processed food consumption, plasma metabolite profile, and risk
of all-cause and cause-specific mortality in a population-based cohort %%

Yufeng Du "7 Shummng £hang

*, Johanne S]ardal Schp]her% DEJA Hadden *,
]. Gustav hnuth =RE LuQi vt

, Emily Sonestedt ™', Yan Borné ™

Table 1

Baseline characteristics of study participants by quintiles of energy-adjusted UPF consumption (g/day).”

Characteristics Total

Q1 Q2 Q3 Q4 05
Dietary intake:
Diet guality index 1.94 + 1.29 252 + 1.28 227 + 1.26 1.96 + 1.22 1.66 + 1.17 1.29 + 1.11
ErlEIE].r-.'ldJ usted UPF, gj'dil]f 379.62 = 176.76 201.31 = 60.00 29323 = 16.30 347.14 + 16,02 416.69 + 26.55 639.71 + 205.09 |
Total energy intake, kl:al,l'day 227583 + 653.22 254361 + 660.87 2174594 + 582.13 209638 + 593.19 2168.71 + 621.16 2395.54 + 69322
Proportion of UPF weight in total 13.40 + 729 825+ 3.54 968 +4.11 1165 + 432 14.77 = 476 2266 + 7.84
251 Pronlinear=0.022 a 25 b
' = rems = 27670QH(58.1M|) 2SS E 3
= = It A X ol ol
g g -MEOFHE AL 7Y MALRZY
2 z -23.34E =M T A}
£ £ 41x|2 =
- UPF S 20| et 57 22
- 74
" 2
Or=. A X S ZF
1.0 1.0 - A" ol-g UPF |=|—|-|7|' 3?_" HA _*_J__l|'A|
0.8 08 = MM Ll e
300 600 900 1200 1500 1800 2100 2400 0 300 600 900 1200 1500 1800 2100 2400 o 7|— (O:I Ol E—I l- :l )
Ultra-p d food ption (g/day) Ultra-processed food consumption (g/day) —
© -CVD, 57| Mg A S0t A
- KA} —||- (©:x |
— 4L ! A !
1 o x| X
- —j'<—7 |-_CI>_A—l %I EE AI:-Il Tl _|_9-| Clinical Nutrition 43 (2024) 184e193
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3-8. TRE 24A|7t2Ex} ML

cardiometabolic heaith in 24-h shitt workers: The = 137%(LH125%/0{129) 12F AN
T = XIZ8HA A THE7)/ ’“H Al A EF+TRE(70)
e - AOEE A ARE gF71= A 2
R = TREZ M4A14A|7P:> 10A| ZHE 11(09~19A])
= = ZF H|WF13.35A|ZH/TRELL13A| 2
SemmmnE, = ZAD} - 2%8 Q8 - TRE:VLDL|
L el - TRE : HbAlc |, & | ztchar ojaotxh
mmmuw‘smhmﬂ‘ml ’ Cell Metabolism 34, 1442—-1456, October 4, 2022

Daytime eating during simulated night = HZUSHEIIERF 208 (26.5+4.14|) 147t
work mitigates changes in cardiovascular AlSIAL A&
risk factors: secondary analyses of a —
randomized controller)((l trialy " OfZhEF At A A OFZFAAREL S vs HEAJA}
s 74 _||- .
= A
Nature Communications (2025) 16:3186 2|S7|_|-A—I A"— O|:7I_|__:|__|?_7I_ AI:I -% _El__c[)__l -6; _Q_i O‘”
O X[= 28&Q 22 XAt

The Effectiveness of Time-Restricted Eating as an Intermittent
Fasting Approach on Shift Workers’ Glucose Metabolism:
A Systematic Review and Meta-Analysis

Jia Ying Jennell Koh 11, Celine Yu Han Tan (9, Meng Li 2 Mei Hui Liu ? and Han Shi Jocelyn Chew T

« HCHDER} TREZE 671 RCT S
- 75'4 - CHAL =T 2t&E OOIUIOF B I QlE, A RASo EAE

=]
a
Nutrients 2025, 17, 1689

9
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3-9. TRE MEH(AAFTLA)

The Effects of Consuming Frequent, Higher Protein Meals on 70

Late-night

Appetite and Satiety During Weight Loss in Overweight/Obese _E; €01 = &0 | $
| v
Men i e T o T 500 ——
& 401 - E 400
12 2 o
Heather J. Leidy -, Minghua Tangz, Cheryl L.H. Annf.tn:mgz, Carmen B. Martin®, and 31 [ —~—=NP-3EO 2 300
Wavne W. Campbell? 8 <
201 - NP-6EO 2 20
- ~=-HP-3E0 =
104 , Xmmg A i 7 - HP-6EO € 100
( -
04 Y .\ Y N - B 3 o
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 2 3'igg,:;§° 3'§ng¢:§o
™ D:' _||. .” =~ | O A = Time (h)
27% 1tN|s , H[ZF EHd 12

2l @ Of| L X|-750kcal/day + HP(25%) vs NP(14%) 7=XtEE{ 32| vs 62| AlA}
m 24 _||-
=L
- HP - 2 Kot SO =St Oof7h A& 44 21t
_IE:|

~
37 o B =
Sl AK - 7 —
- AAEI SV Z0E A p 32(e] TR AIAL 1 N |
Obesity (Silver Spring). 2011 April ; 19(4): 818824

W& uerients acey O FMS H|OFA O] 4= AlZ gz
u 340 J—l' '”3 ||_ o 4‘!‘: —|EX'”0

Article

Effects of Dietary Protein Source and Quantity during ol -
Weight Loss on Appetite, Energy Expenditure, and @ = '9' 0” Lj Xl 7 50 kca l/ d ay .
Cardio-Metabolic Responses @ El_l' |:|_|'|| jél lO%VSZO%VSBO% + X| HOI'Z 5% + E._l'—)r—g.l'%
Jia Li, Cheryl L. H. Armstrong and Wayne W. Campbell * | - —
LL:;Z:::;?‘I-;‘:‘\‘::\::";\;‘A?; Purdue ::nwrun. V\:.z Lafayette, IN 47907, USA; N1201@purduc.edu (L) @ A_! E Ao-l E|_|- H_I-|| VS % E Ao-l E|_|- H_I-||
= 21}
o) X o - IT = fox: L T
B O“'_jxlx-”ol_l- + I:I_l-l:l_ll-lel 30 o . iDI_|-7DI-O7|-I AI:!OE:IJILI- Xl-H- 7HAI_-| Nutrients 2016, 8, 63
10| O T re} o
- O sgde2 ZUE0 B Bl
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Rye-Based Evening Meals Favorably Affected

Glucose Regulation and Appetite Variables at Meal, P < 0.01 = WWB 1D
the Following Breakfast; A Randomized ~ 190 pme P 0000 s =
Controlled Study in Healthy Subjects £ -
Jonna €. Sandberg®, Inger M. E. Bjorck, Anne C. Milsson “{E
3
* 1998 HIHT  25.6£3.54| 0 30 6 S 120 150 180
SO S o o O 0 O o
- 2 A (2 E85 /oH—”. e'15 %) vs W (H A 2 100%) . Meal, P < 0.0001
= = 100 Time, P < 0.0001
- 19 %% 3 | X'I LHO“ "~ jcl - gg: I\/:trer;?xTime,P>0.05
- -'- — E
- & o gt OP"*W #ZTotEl AMAHEE, £
AT O 2
RAH AST X
I
- 2
—— D — K ! ! ! ! ! !
- EIX-I L_EPL!A'. __I.I.I__DI_I-7I:I|' 87|. 0 30 60 90 120 150 180
/13| 9 33| A SLE 21t e
E
A Meal, P <0.01 & WWEB 1D %
Tirme, P < 0.0001 -4~ RKB 1D B Meal, P < 0.0001 Meal. P = 0.05 3
5.5 MealTime, P > 0.05 o wwB 3D 0.85- Time, P = 0.05 100+ Time, P < 0,0001 e
- RKB 3D o.80-| MealxTime, P > 0.05 MealxTime, P = 0.05 e
0
Mijime I a

GLP-1 (pg/mL)
PYY (ng/mL)

0 30 60 90 120 150 180

Time (min)

2“ T T T T T 1
0 30 60 90 120 150 180

Fig 3. p-GLP-1, p-PYY and p-ghrelin response after breakfast.

12'[' Fig 5. Postprandial responses of satiety, hunger and
Time (min) Jesire to eat during the experimental day

PLOS ONE | DOI:10.1371/journal.pone.0151985 March 18, 2016
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(2022.03.16)
Glucose 117 mg/dL, BUN 10.1 mg/ dL, Uric Acid 7.1 mg/ dL, Albumin 4.8 g/ dL, AST(SGOT) 36

IU/L, ALT(SGPT) 43 IU/L, ALP 100 IU/L, Total Cholesterol 243 mg/ dL, Triglycerides(TG) 197
mg/ dL, HDL-Cholesterol 50 mg/ dL, LDL-Cholesterol 174 mg/ dL, HbAlc 6.7%
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(== 22| 2K}
= 52 6(QaH : 14Y Ta))
1) §|= 101.9kg—100.3kg, XSS} -1.6kg(-1.6%)/14Y, H|=2EX|4 36.1 kg/m?
A2 106.9 kg — 100.3 kg, M| S}t -6.6 kg(-6.2%)/39, | = 2FX|4 36.1 kg/m?

2) AL F4, 22 3 NSUY 7|02 83 =F dge A

P

3) 1410 Ot=E =
4 g =8 4 8lS 9F &7 AUoM SAHL Mz g2z HHE
5) SkAHA F 2F 2,100~ 2,500kcal/day

(2022.5. 6)

Glucose 107 mg/dL, BUN 12.5 mg/dL, Uric Acid 9.4 mg/dL, Albumin 4.8 g/dL,
AST(SGOT) 53 IU/L, ALT(SGPT) 62 IU/L, ALP 104 IU/L, Total Cholesterol 187 mg/dL,
Triglycerides(TG) 111 mg/dL, HDL-Cholesterol 32 mg/dL, LDL-Cholesterol 134 mg/dL

HbAlc 5.8%
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