CARDIOVASCULAR METABOLIC

MUSCULAR SKELETAL

HORMONAL

NEUROLOGICAL

e 2 e JENESErRY
men MEMOTY — diseasehumanwu--a~
i syedromes """enzyme organismprocess -

o wwsioms families gmndpamm father . W omenantioxidants._

= dietS nirsing Iaboratnry
scientists chan es-—- -stu es ream
bin]ogsts heahhcarc degenerativ
— radmah

_...agemge dﬂl“l help decrease

2 dna gematrlcs free

“definy cngeneti ﬂm ' - fespans- OI0 7
—-«Abmennaeﬂ"!l Dﬂf’lem.. "'"‘hn-oslow -
seniors #1273 prgyention "EPTES -hea m,"""
M~Mpostpnne

cells

fi) &% 14 (B 2 2
B RENER
R

Effects of Intermittent Fasting on Health,
Aging, and Disease

Rafael de Cabo, Ph.D., and Mark P.
Mattson, Ph.D.

December 26, 2019, The New England Journal of Medicine
N Engl J Med 2019; 381:2541-2551 DOI: 10.1056/NEJMra1905136

(v)inc{/(uﬁzsu f]n Riz
IESERE



e

*

e

*

e

*

4

/
>

L)

e

*

o0

o0

o0

|
»

EGIE

=4

—, e

Bl =

B ILETRTI H Ei
BT R R YA
BRI RN R ENE Y
BRI

< BERFFIE PRI

& D IMERE

> B

& AEERITIE B

& Bl - BRIEBICERB
< 5 | A IR SR I M 4IRS
EEEFR

+ A
IQRI:I nfA

2=

03
06
09
11

13
14
15
16
17
18
19
20
22



N 2

Bl

I[f

Weindruch#1Sohal 1319978 ZXFHINEJM (The New England Journal of Medicine) 3R — =i XIigd - B/ &)
—ENBEYIHE ( [RHIZVZ1E A /caloric restriction) I EREZMEmEEBREFE: - (FEREIEHRZEA
/caloric restriction¥ @B EEN TR S HREE WEN /D V5= 5 5 FHE (damaging oxygen free radicals)14EEL « &
FFAPERES BRI NE—8  BREEFAERANBERSEVERERRRL/ N\SFANIZCEHIVE
m - Bt HNE EERE20/0F - MmiE— B = 52 0[7EF (ketogenesis) - BERESEE - tARABERE S
EWNEGTEE LD EZERE fEaENYMRANETIERKAR  EEMRTIHNIHYIASHINEEGE#H =
EREFTRME B E E L BE (liver-derived glucose) @ A A A AR 14 Bl {4 5E (adipose cell-derived ketones) Ry {1, 751 #2 i
(metabolic switching) -

EFMABMARE - BSMEBHREEENTZRENMEERIRE 5 HE (free radicals) ARV B IS E
B (weight loss)2-s ° /% - EEEETR 0l 838 =5 B 1880 (glucose regulation) ~ & S IEBIBE S (stress
resistance)ﬂl?mﬁuﬁﬁ(inflammation)%fj_ftg|§§Tﬂﬁ§%§§2ﬁaﬂﬁ%§'§m%ﬂ - HE L ERTNBEEE AR E -

ET R HAE - AR ol BUE S IE LU N INEE B BS (pathways) : 1258 ¥1 & {5 (oxidative) F1 1 381 & £l (metabolic stress)HY
ATEHEL (intrinsic defenses) » LIKBPREVIEERIE D F (molecules) ( El1) s - 2EREE - AARSEABER
(tissue-specific processes of growth) A1 T 2814 (plasticity) °

FERBITAZE —ERAA - ESFEIE M J& (chronic disorders), B3 FE IR (obesity) ~ 1K J& (diabetes) ~ /O S ETR
(cardiovascular disease) * JEE (cancers) FIAL &l # 2 2B 17 MM =/ (neurodegenerative brain diseases), BV &4 1&= 84 o

- BV EEBRRNERERIN N0 - EHIMITHEMEENHHEENMEIRM FETR IR R MR 8P4
E=EWEE - ESlE FSEBRANEEMARRE  mMBELRECLUEEZEEEANRE - LM Z B LGS
BELL R IB8 RIS



N2 N
Rl =
Intermittent fasting and caloric restriction Figure 1. Cellular Responses to Energy Restriction
e l S Neuraendoering signaling That Integrate Cycles of Feeding and Fasting with
Metabolism
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Health and stress resistance 4
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Figure 2. Metabolic Adaptations to Intermittent Fasting
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Figure 3. Cellular and Molecular Mechanisms Underlying
Improved Organ Function and Resistance to Stress and

Disease with Intermittent Metabolic Switching
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Medical Education

Basic science
Indications
Risk reduction
Treatment
Implementation

Physicians, Dietitians, and Nurses

Family practice
Internal medicine
Pediatrics
Cardiology
Oncology
Psychiatry

Lifestyle-Change Centers

Inpatient (3—4 wk)

Outpatient (2—5 days/wk)

Implementation of
intermittent fasting

Diet composition

Exercise programs

I |

Sample Prescriptions
Month Time-Restricted Feeding 5:2 Intermittent Fasting
Month 1 10-Hr feeding period 5 days/wk 1000 calories 1 day/wk Food log
Month 2 8-Hr feeding period 5 days/wk 1000 calories 2 days/wk Body weight
Month 3 6-Hr feeding period 5 days/wk 750 calories 2 days/wk Glucose
Month 4 (goal) 6-Hr feeding period 7 days/wk 500 calories 2 days/wk Ketones

Figure 4. Incorporation of Intermittent-Fasting Patterns into Health Care Practice and Lifestyles.
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