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ABSTRACT 

Background: Intermittent fasting (IF) and autophagy have garnered 

significant attention in recent years due to their potential therapeutic effects on 

metabolic health and chronic diseases. Autophagy, a crucial cellular process 

for maintaining homeostasis, is closely linked with the metabolic changes 

induced by intermittent fasting. This scoping review aims to explore and 

summarize the existing literature on the relationship between IF and autophagy, 

particularly in the context of metabolic and medical research. Methods: A 

Scopus search identified 158 articles. After applying filters for publication 

year, article type, language, and medical relevance, 18 articles met the criteria 

for screening. Following title, abstract, and full-text assessment, 14 studies 

were included in this review. Results: Fourteen studies met the inclusion 

criteria. Most demonstrated that intermittent fasting (IF) enhances autophagy, 

although a few reported inconsistent effects. IF also produced several health 

benefits, including improved metabolic outcomes, weight reduction, anti-

inflammatory and antioxidant activity, neuroprotection, and cardiovascular 

improvements. Some studies showed limited effectiveness of IF under specific 

conditions, while others compared IF with alternative interventions and 

reported mixed advantages. Overall, the evidence supports IF as a promising 

non-pharmacological strategy to modulate autophagy and improve metabolic 

and cellular health. Conclusion: The studies reviewed highlight the beneficial 

effects of IF on autophagy, particularly metabolic diseases and aging. This 

review emphasizes the need for more targeted studies to fully understand the 

role of IF in modulating autophagy and its broader health implications. 

 
Copyright ©2026  by Authors. Published by Faculty of Medicine, Universitas Diponegoro Semarang Indonesia. This is an open access article under the CC-BY-NC-SA 

(https://creativecommons.org/licenses/by-nc-sa/4.0/). 

 

INTRODUCTION 

Autophagy is a highly regulated process by which 

cells break down and remove damaged organelles, 

misfolded proteins, and other intracellular debris, 

allowing for cellular recycling and repair (1,2). This 

process plays a crucial role in maintaining cellular 

homeostasis (3,4) and is particularly important in 

tissues with high metabolic demands, such as the 

liver, heart, and skeletal muscles. Dysregulated 

autophagy has been implicated in the pathogenesis of 

various diseases, including neurodegenerative 

disorders, cardiovascular diseases, and metabolic 

conditions like obesity and type 2 diabetes (5,6). As 

such, stimulating autophagy has become a potential 

therapeutic target for preventing or mitigating the 

effects of these conditions. 

Intermittent fasting (IF) has gained significant 

popularity not only as a weight loss strategy but also 

as a means to improve overall health (7). The cyclic 

pattern of eating and fasting creates metabolic stress 

that encourages the activation of autophagy (8), 

particularly during the fasting period when the body 

shifts from using glucose as a primary energy source 

to utilizing fatty acids and ketones. This metabolic 

switch enhances fat oxidation, reduces insulin 

resistance, and promotes the clearance of damaged 
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cells through autophagy. As a result, IF has been 

linked to numerous health benefits, including 

improved cardiovascular health (9), reduced 

inflammation (10), and enhanced cognitive function 

(11,12). 

Despite the growing body of evidence supporting 

the benefits of IF and autophagy activation, there are 

still many unanswered questions regarding the 

optimal fasting protocols, the long-term safety of 

these interventions, and their effects in different 

populations. For instance, while IF has shown 

promise in improving metabolic health in obese 

individuals, its effects on lean individuals or those 

with specific health conditions, such as diabetes or 

cardiovascular disease, are not fully understood. 

Moreover, the extent to which autophagy activation 

contributes to the health benefits of intermittent 

fasting, as opposed to other metabolic changes such 

as insulin sensitivity or fat oxidation, remains an area 

of active investigation. 

In this review, we aim to bridge the gap between 

the molecular mechanisms of autophagy and the 

clinical applications of intermittent fasting. By 

analyzing recent research findings, we will explore 

how intermittent fasting-induced autophagy can be 

harnessed to improve metabolic health and prevent 

disease. Additionally, we will discuss the potential for 

combining IF with pharmacological agents that target 

autophagy pathways, such as rapamycin, to enhance 

therapeutic outcomes. Through this comprehensive 

exploration, we hope to provide insights that can 

inform future clinical trials and guide the 

development of personalized nutrition strategies 

aimed at optimizing metabolic health and extending 

lifespan. 

 

METHODS 

This study employed the scoping review method 

to map out the existing research on IF and autophagy, 

to provide a comprehensive overview of current 

findings and identify gaps in the literature. The 

scoping review approach is particularly suitable for 

exploring broad topics that have not yet been 

thoroughly reviewed or need clarification across 

various studies. In this review, we aimed to 

understand the effects of IF on autophagy and its 

health implications, particularly in the field of 

metabolic disorders and related conditions. This study 

utilizes secondary data and therefore does not require 

ethical clearance. 

The literature search was conducted using the 

Scopus database, one of the most extensive and 

authoritative sources of scientific literature. The 

search was initiated using the keyword “intermittent 

fasting and autophagy”. A total of 158 articles were 

initially identified from Scopus. After applying the 

inclusion and exclusion criteria, limiting to English-

language publications, the year range 2018–2024, 

experimental study designs, and relevant medical 

scope, 140 articles were excluded, leaving 18 articles 

for title and abstract screening. Two articles were 

excluded at this stage. The remaining 16 articles 

underwent full-text eligibility assessment, resulting in 

the exclusion of 2 articles that were not relevant. 

Ultimately, 14 articles were included in the final 

review. 

After identifying the eligible studies, data from 

each article were systematically extracted using a 

standardized charting framework. Each study was 

summarized according to three core components: (1) 

Title, (2) Purpose, and (3) Results/Findings, as 

presented in Table 1. This extraction process enabled 

the reviewers to clearly compare study objectives, 

methodological approaches, and key outcomes related 

to the relationship between intermittent fasting (IF) 

and autophagy. 

The structured synthesis allowed for the 

identification of consistent patterns, variations in 

experimental findings, and the overall strength of 

evidence regarding the influence of IF on autophagy 

and its potential health impacts. In addition, this 

process facilitated the detection of gaps in the existing 

literature, highlighting areas where further 

experimental work is needed to deepen mechanistic 

understanding or address unresolved questions in the 

field. 
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Figure 1. PRISMA Flowchart 

Table 1. Extraction Data from Eligible Articles 

Title Purpose Results/Findings 

The effect of prolonged Intermittent Fasting 
on autophagy, inflammasome, and 

senescence gene expressions: An exploratory 

study in healthy young males (13)  

Investigate the effects of prolonged IF on 
autophagy, inflammasome, and senescence 

gene expressions in healthy young males. 

Increased autophagy markers (ATG5, ULK1, BECN1), 
upregulation of inflammasome (NLRP3, IL-1β), and 

reduced TNF-α levels over time. 

Intermittent Fasting reduces mouse body fat 

while maintaining muscle mass by regulating 

protein synthesis and autophagy (14) 

To investigate the effect of IF on the 

regulation of skeletal muscle protein 

metabolism in response to nutrient 
supplementation during fasting. 

IF group had better insulin sensitivity, lower body and 

fat weights, maintained muscle mass, increased protein 

synthesis markers, and reduced autophagy markers 
compared to ad libitum. 

Intermittent Fasting activates markers of 

autophagy in mouse liver, but not muscle 
from mice or humans (15) 

To examine the effect of IF on markers of 

autophagy in liver and skeletal muscle in 
mice and humans. 

Fasting increased autophagy markers in mouse liver but 

not skeletal muscle. In humans, autophagy markers in 
muscle were reduced, likely due to weight loss rather 

than fasting. 

Alternate-day fasting and time-restricted 
feeding may confer similar neuroprotective 

effects during aging in male rats (16) 

The study examined how ADF and TRF 
protect against aging in male rats by 

assessing oxidative stress, mitochondrial 

function, and autophagy markers. 

ADF and TRF reduce oxidative stress, enhance 
mitochondrial function, activate autophagy, and protect 

neurons from age-related degeneration, making them 

promising anti-aging dietary strategies 

Intermittent fasting, exercise, and dietary 

modification induce unique transcriptomic 

signatures of multiple tissues governing 
metabolic homeostasis during weight loss 

and rebound weight gain (17) 

To investigate the transcriptomic changes 

in multiple tissues during weight loss and 

rebound weight gain in response to 
interventions such as IF, exercise (EX), 

and dietary modifications in obese mice. 

EX and IF improved metabolism and reduced 

inflammation, with IF also altering key genes in fat 

tissue. DR aided metabolic balance but had minimal 
gene impact. Genes like Gdf15 and Tfc were linked to 

obesity resistance and metabolic traits 

Ketone body β-hydroxybutyrate is an 
autophagy-dependent vasodilator (18) 

To explore how β-hydroxybutyrate (βHB), 
a ketone body, is linked to autophagy and 

its vasodilatory effects, particularly in the 

context of high-salt diets. 

βHB promotes vasodilation via potassium channels, 
independent of Gpr109a. High-salt diets reduce βHB 

and autophagy, impairing vascular function, but 

restoring βHB prevents endothelial dysfunction. 
Chronic activation of cardiac Atg-5 and 

pancreatic Atg-7 by IF alleviates acute 
myocardial infarction in old rats (19) 

To investigate the protective effects of IF 

against acute myocardial infarction (AMI) 
in old rats, focusing on autophagy 

activation in the heart and pancreas. 

IF increased cardiac and pancreatic autophagy gene 

expression, reduced heart injury markers, lowered 
visceral fat, improved insulin resistance, and decreased 

heart inflammation and oxidative stress. 

Autophagy induction contributes to the 
neuroprotective impact of intermittent 

fasting on the acutely injured spinal cord 

(20) 

To investigate the therapeutic effect of IF 
on neuronal survival after spinal cord 

injury (SCI) in rats, focusing on the 

regulation of autophagy. 

IF reduced apoptosis-related markers (e.g., cleaved 
caspase 3) and enhanced autophagy markers (e.g., LC3-

II, beclin 1) in SCI rats. Autophagy inhibition reversed 

these effects, while IF activated the AMPK/mTOR 
pathway, enhancing lysosome function. 
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Towards a fasting-mimicking diet for 
critically ill patients: the pilot randomized 

crossover ICU-FM-1 study (21) 

The study examined if a 12-hour fast 
triggers metabolic responses in critically 

ill patients and assessed the feasibility of 

tracking autophagy via blood samples. 

12-hour fasting increased serum bilirubin and beta-
hydroxybutyrate (BOH), reduced insulin requirements, 

and decreased insulin-like growth factor I (IGF-I). 

Autophagic markers were largely unaffected in blood 
samples. 

Intermittent Fasting Attenuates High-Fat 
Diet-Induced Cerebellar Changes in Rats: 

Involvement of TNF-α, Autophagy, and 

Oxidative Stress (22) 

To investigate the effects of IF on 
cerebellar changes in high-fat diet (HFD)--

fed rats and its relation to TNF-α, 

autophagy, and oxidative stress. 

IF lowered cerebellar TNF-α, improved oxidative stress 
and autophagy markers, reduced body weight, enhanced 

metabolic profiles, and balanced AMPK–mTOR 

signaling. 
Philippine Consensus Statement on the Use 

of Ketogenic Diet and Intermittent Fasting 

Diet on Adults for Weight Reduction (23) 

To provide a consensus statement on the 

use of the ketogenic diet (KD) and IF for 

weight reduction based on available 
evidence. 

KD and IF were found to be effective in weight 

reduction, with IF being associated with improved 

cardiovascular status and autophagy activation. 
However, adverse effects such as headaches and 

reduced energy levels were noted, particularly for IF in 

normal-weight individuals. 
Dysfunction of aged liver of male albino rats 

and the effect of intermitted fasting; 

Biochemical, histological, and 
immunohistochemical study (24) 

To investigate the protective effects of IF 

on age-related degenerative changes in the 

liver. 

IF reduced liver injury and oxidative stress, boosted 

autophagy, lowered apoptosis, and improved liver 

histology by reducing fibrosis and inflammation. 

Dietary and Pharmacological Interventions 

That Inhibit Mammalian Target of 
Rapamycin Activity Alter the Brain 

Expression Levels of Neurogenic and Glial 

Markers in an Age- and Treatment-
Dependent Manner (25) 

To investigate how short-term IF and 

rapamycin affect cellular and molecular 
changes in the brains of young and old 

zebrafish, focusing on age-dependent 

effects. 

IF improved glucose levels and boosted neurogenic 

markers across ages, while rapamycin reduced 
neurogenesis in older animals. Effects on autophagy 

and mTOR were age-dependent, with IF more effective 

in older animals and rapamycin in younger ones 

Therapeutic effect of autophagy induced by 

rapamycin versus Intermittent Fasting in 
animal model of fatty liver  (26) 

To compare the effects of rapamycin and 

IF on inducing autophagy in rats with 
experimentally induced non-alcoholic fatty 

liver disease (NAFLD). 

Rapamycin and IF both improved liver health via 

autophagy, with rapamycin showing greater effects than 
IF in reducing liver damage 

Table 2. Thematic Grouping Based on Result or /Findings 

Main Findings References 

Autophagy increased (13), (15), (19), (20), (22), 

( 27), (25), (26), (17) 

Autophagy did not increase / 

inconsistent 

(15), (21) (17) 

Metabolic effects and weight 

reduction 

(14), (22), (19), (23) 

Anti-inflammatory & 

antioxidant effects 

(22), (19), (16), (24) 

Neuroprotective effects (20), (16), (25), (27) 

Cardiovascular & vascular 

effects 

(18), (19) 

IF not effective in certain 

conditions 

(21), (15) 

Comparison of interventions 

(IF vs others) 

(26), (17) 

 

The thematic synthesis of all articles in Table 2 

shows that research on intermittent fasting (IF) yields 

diverse findings, which can be organized into several 

major themes: enhanced autophagy, inconsistent 

autophagy responses, metabolic and weight-related 

benefits, anti-inflammatory and antioxidant effects, 

neuroprotective mechanisms, cardiovascular 

outcomes, limited effectiveness under certain 

conditions, and comparisons with other interventions. 

The following discussion summarizes these themes 

and integrates evidence across studies. 

 

1. Increased Autophagy ((13), (15), (19), (20), 

(22), (24), (25), (26), (17)) 

A wide range of studies demonstrated that 

intermittent fasting (IF) robustly induces autophagy 

in multiple tissues and experimental contexts. In 

healthy adults (13), prolonged IF upregulated key 

autophagy-related genes (ATG5, ULK1, BECN1), 

reflecting enhanced cellular turnover and reduced 

inflammation. In experimental models, IF increased 

autophagy in liver but not skeletal muscle in mice 

(15), while other animal studies consistently showed 

autophagy activation in the liver and pancreas (19) 

and enhanced neuronal autophagy and survival in 

spinal cord injury models (20). 

Further evidence shows that IF stimulates 

autophagy under metabolic stress conditions, such as 

in fatty liver disease models where IF improved liver 

histology and increased autophagy markers (17). 

Studies on high-fat diet–induced metabolic 

dysfunction demonstrated that IF reduced 

inflammatory cytokines and boosted autophagy 

activation (22). Age-related studies also confirmed 

increased autophagy in aging liver tissues (24) and 
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enhanced mitochondrial and oxidative stress 

regulation (25). 

Enhanced autophagy effects were amplified when 

IF was compared or combined with other metabolic 

interventions. In particular, IF demonstrated 

autophagy induction comparable to rapamycin in 

fatty liver disease models (26), further supporting the 

role of IF as a potent physiological autophagy trigger 

across tissues, ages, and metabolic states. 

 

2. Autophagy Did Not Increase / Inconsistent 

((15), (21)) 

Two studies revealed contexts in which 

autophagy activation was limited or inconsistent. 

Study (15) showed that although IF increased 

autophagy markers in liver tissue, it did not induce 

autophagy in skeletal muscle of mice, and in humans, 

autophagy markers were reduced, likely due to 

weight loss rather than enhanced autophagy 

signaling. 

In critically ill patients (21), a 12-hour fasting 

window did not lead to measurable increases in 

autophagy markers. This lack of responsiveness is 

likely due to severe physiological dysregulation, the 

catabolic state of critical illness, and the overriding 

influence of inflammatory and metabolic 

disturbances that may suppress normal fasting 

responses. These findings highlight tissue-specific 

and condition-specific variability in autophagy 

induction under IF. 

 

3. Metabolic Effects and Weight Reduction ((14), 

(22), (19), (23), (17)) 

IF produced consistent metabolic improvements 

across human and animal studies. In healthy young 

adults (14), IF enhanced insulin sensitivity, reduced 

body fat, improved protein metabolism, and lowered 

inflammatory markers. In high-fat diet models (22), 

IF reduced oxidative stress, improved metabolic 

profiles, and enhanced autophagy, demonstrating 

interplay between metabolic and cellular stress 

pathways. 

Cardiometabolic benefits were also evident in 

models of cardiac injury and pancreatic dysfunction 

(19), where IF reduced systemic inflammation, 

lowered visceral fat, and improved overall metabolic 

homeostasis. In models assessing long-term 

metabolic adaptations (23), IF demonstrated age-

dependent improvements in glucose levels and 

neurogenic markers. 

Furthermore, in metabolic disease models (17), IF 

markedly improved liver structure, reduced fibrosis, 

and enhanced mitochondrial and metabolic function. 

Collectively, these studies support IF as an effective 

metabolic intervention across species, ages, and 

disease conditions. 

 

4. Anti-Inflammatory & Antioxidant Effects 

((22), (19), (16), (24)) 

Several studies highlighted the strong anti-

inflammatory and antioxidant effects of IF. In models 

with high inflammatory burden (22), IF reduced 

TNF-α and oxidative stress markers while boosting 

autophagy. Study (19) showed similar reductions in 

systemic and pancreatic inflammation, decreased 

visceral fat, and lowered markers of metabolic stress. 

IF also produced antioxidant and mitochondrial 

protective effects in aging rat models (16), where it 

mitigated oxidative damage and supported 

autophagic turnover. Study (24) demonstrated that IF 

reduced oxidative stress in aged livers, decreased 

apoptosis, and improved histological structure 

through enhanced autophagy and reduced 

inflammation. These findings confirm that IF exerts 

broad anti-inflammatory and antioxidant actions 

across tissues. 

 

5. Neuroprotective Effects ((20), (16), (25), (27)) 

Neuroprotection emerged as a key theme across 

multiple studies. In spinal cord injury models (20), IF 

reduced apoptosis, increased neuronal survival, and 

modulated autophagic pathways such as LC3-II and 

beclin-1. IF also protected neurons from age-related 

degeneration in rodent models (16), with benefits 

linked to mitochondrial improvement and enhanced 

autophagy. 

Study (25) further showed that IF improved 

markers of oxidative stress and promoted autophagy 

in both older rats and zebrafish, with age-dependent 

variations in response. In a comparative study (27), 

ketone diet (KD) and IF both offered neuroprotective 

effects by modulating NF-κB signaling and oxidative 

stress; however, the magnitude of response varied 

depending on the model and intervention. These 

studies collectively illustrate that IF supports neural 
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resilience and may modulate pathways relevant to 

aging and neurodegeneration. 

 

6. Cardiovascular & Vascular Effects ((18), (19)) 

Two studies specifically investigated 

cardiovascular outcomes. Study (18) showed that β-

hydroxybutyrate metabolic product of fasting, 

improved vasodilation, enhanced vascular channel 

activity, and protected against salt-induced 

endothelial dysfunction, linking IF to vascular 

homeostasis. 

In cardiac injury models (19), IF reduced 

inflammation in both heart and pancreas, mitigated 

visceral fat accumulation, and improved metabolic 

markers, demonstrating systemic cardioprotective 

effects. Together, these findings indicate that IF 

promotes cardiovascular health through metabolic, 

inflammatory, and vascular pathways. 

 

7. IF Not Effective in Certain Conditions ((21), 

(15)) 

Two studies documented limited effectiveness of 

IF. In critically ill patients (21), a fasting-mimicking 

protocol did not significantly change autophagy 

pathways or metabolic markers, indicating that the 

disease state may overwhelm normal fasting 

physiology. 

Similarly, study (15) reported that IF did not 

induce autophagy in skeletal muscle of mice or in 

human subjects, likely because caloric restriction and 

weight loss can reduce autophagy markers 

independent of metabolic stress pathways. These 

findings emphasize that IF may not be universally 

applicable, particularly in acute illness or tissues with 

low fasting responsiveness. 

 

8. Comparison of Interventions ((26), (17)) 

Comparative studies provided insight into how IF 

performs relative to other metabolic interventions. In 

fatty liver models (26), IF increased autophagy and 

improved liver health, but rapamycin produced even 

stronger effects, especially in older animals, 

suggesting age-dependent differences in pathway 

activation. 

Meanwhile, study (17) compared IF with other 

models of liver injury and demonstrated that IF 

offered significant benefits in reducing fibrosis and 

improving metabolic function, indicating that IF may 

serve as an effective standalone or complementary 

intervention. These comparisons highlight that 

although IF is beneficial, its relative effectiveness 

varies depending on the comparator, tissue type, and 

physiological context. 

The scoping should write in completely with al 

the resources in included paper. Also state the 

limitation of this scoping. 

 

CONCLUSION 

Overall, the included studies indicate that 

intermittent fasting (IF) has meaningful potential to 

induce autophagy and improve metabolic, 

cardiovascular, and neuroprotective outcomes. The 

evidence also shows that autophagy responses to IF 

are both tissue-specific and age-dependent, with 

mTOR playing a central regulatory role. While IF 

demonstrates promising biological effects, 

inconsistencies across studies highlight the need for 

further research to refine fasting protocols, evaluate 

long-term safety, and determine individual factors 

influencing responsiveness. IF, alone or in 

combination with autophagy-modulating agents such 

as rapamycin, remains a promising non-

pharmacological approach for enhancing autophagy 

and supporting metabolic health. 

 

ACKNOWLEDMENT 

The authors would like to express their sincere 

gratitude to the Research and Community Service 

Institute (LPPM) of Universitas Ahmad Dahlan 

(UAD) and the Faculty of Medicine, Universitas 

Ahmad Dahlan (FK UAD) for their continuous 

support and resources that made this review possible. 

Their guidance and encouragement significantly 

contributed to the successful completion of this study. 

We also extend our appreciation to colleagues at FK 

UAD for their valuable insights and constructive 

feedback throughout the research process. This work 

would not have been possible without the 

contributions and assistance provided by these 

institutions. 

 

REFERENCE 

1. Gómez-Virgilio L, Silva-Lucero MDC, Flores-

Morelos DS, Gallardo-Nieto J, Lopez-Toledo G, 

Abarca-Fernandez AM, et al. Autophagy: A Key 

Regulator of Homeostasis and Disease: An 

http://ejournal3.undip.ac.id/index.php/medico


JURNAL KEDOKTERAN DIPONEGORO 
(DIPONEGORO MEDICAL JOURNAL) 
Online : http://ejournal3.undip.ac.id/index.php/medico  

E-ISSN : 2540-8844 

DOI : 10.14710/dmj.v15i5.54224 
JKD (DMJ), Volume 15, Number 5, September 2026 : 448-455 

 
Nuni Ihsana, Dewi Yuniasih, Adnan Abdullah, Agus Sukaca, Ario Tejosukmono, Annisa Annisa, Bella Samapta Palupi, Wildan Fandi Farihan, Adila 
Putri Sholihah 

 

454 
 

Overview of Molecular  Mechanisms and 

Modulators. Cells. 2022 Jul;11(15).  

2. Anding AL, Baehrecke EH. Cleaning House: 

Selective Autophagy of Organelles. Dev Cell 

[Internet]. 2017;41(1):10–22. Available from: 

https://www.sciencedirect.com/science/article/p

ii/S1534580717300850. 

3. Yan P, Bai L, Lu W, Gao Y, Bi Y, Lv G. 

Regulation of autophagy by AMP-activated 

protein kinase/sirtuin 1 pathway reduces  spinal 

cord neurons damage. Iran J Basic Med Sci. 

2017 Sep;20(9):1029–36.  

4. Awan MUF, Deng Y. Role of autophagy and its 

significance in cellular homeostasis. Appl 

Microbiol Biotechnol. 2014;98:5319–28.  

5. Xu J, Kitada M, Ogura Y, Koya D. Relationship 

Between Autophagy and Metabolic Syndrome 

Characteristics in the  Pathogenesis of 

Atherosclerosis. Front cell Dev Biol. 

2021;9:641852.  

6. Sehrawat A, Mishra J, Mastana SS, Navik U, 

Bhatti GK, Reddy PH, et al. Dysregulated 

autophagy: A key player in the pathophysiology 

of type 2 diabetes and its complications. 

Biochim Biophys Acta - Mol Basis Dis 

[Internet]. 2023;1869(4):166666. Available 

from: 

https://www.sciencedirect.com/science/article/p

ii/S0925443923000327 

7. Vasim I, Majeed CN, DeBoer MD. Intermittent 

Fasting and Metabolic Health. Nutrients. 2022 

Jan;14(3).  

8. Bagherniya M, Butler AE, Barreto GE, 

Sahebkar A. The effect of fasting or calorie 

restriction on autophagy induction: A review of 

the literature. Ageing Res Rev. 2018;47:183–97.  

9. Hailu KT, Salib K, Savithri Nandeesha S, 

Kasagga A, Hawrami C, Ricci E, et al. The 

Effect of Fasting on Cardiovascular Diseases: A 

Systematic Review. Cureus. 2024 

Jan;16(1):e53221.  

10. Roco-Videla Á, Villota-Arcos C, Pino-Astorga 

C, Mendoza-Puga D, Bittner-Ortega M, 

Corbeaux-Ascui T. Intermittent Fasting and 

Reduction of Inflammatory Response in a 

Patient with Ulcerative Colitis. Vol. 59, 

Medicina. 2023.  

11. Gudden J, Arias Vasquez A, Bloemendaal M. 

The Effects of Intermittent Fasting on Brain and 

Cognitive Function. Nutrients. 2021 Sep;13(9).  

12. Elias A, Padinjakara N, Lautenschlager NT. 

Effects of intermittent fasting on cognitive 

health and Alzheimer’s disease. Nutr Rev 

[Internet]. 2023 Sep 1;81(9):1225–33. Available 

from: https://doi.org/10.1093/nutrit/nuad021. 

13. Erlangga Z, Ghashang SK, Hamdan I, Melk A, 

Gutenbrunner C, Nugraha B. The effect of 

prolonged intermittent fasting on autophagy, 

inflammasome and senescence genes 

expressions: An exploratory study in healthy 

young males. Hum Nutr Metab [Internet]. 

2023;32. Available from: 

https://www.scopus.com/inward/record.uri?eid

=2-s2.0-

85149715286&doi=10.1016%2Fj.hnm.2023.20

0189&partnerID=40&md5=f87720b5b0887b22

08a204c7b8134100. 

14. Yoshii R, Higashida K, Nakai N. Intermittent 

fasting reduces mouse body fat while 

maintaining muscle mass by regulating protein 

synthesis and autophagy. Nutrition. 

2023;115:112130.  

15. Chaudhary R, Liu B, Bensalem J, Sargeant TJ, 

Page AJ, Wittert GA, et al. Intermittent fasting 

activates markers of autophagy in mouse liver, 

but not muscle from mouse or humans. 

Nutrition. 2022;101:111662.  

16. Bhoumik S, Kesherwani R, Kumar R, Rizvi SI. 

Alternate day fasting and time-restricted feeding 

may confer similar neuroprotective effects 

during aging in male rats. Biogerontology. 

2022;23(6):757–70.  

17. Liu T, Liu Y, Yan T, Zhang B, Zhou L, Zhu W, 

et al. Intermittent fasting, exercise, and dietary 

modification induce unique transcriptomic 

signatures of multiple tissues governing 

metabolic homeostasis during weight loss and 

rebound weight gain. J Nutr Biochem. 

2024;130:109649.  

18. McCarthy CG, Chakraborty S, Singh G, San 

Yeoh B, Schreckenberger ZJ, Singh A, et al. 

Ketone body β-hydroxybutyrate is an 

autophagy-dependent vasodilator. JCI Insight 

[Internet]. 2021;6(20). Available from: 

https://www.scopus.com/inward/record.uri?eid

=2-s2.0-

http://ejournal3.undip.ac.id/index.php/medico


JURNAL KEDOKTERAN DIPONEGORO 
(DIPONEGORO MEDICAL JOURNAL) 
Online : http://ejournal3.undip.ac.id/index.php/medico  

E-ISSN : 2540-8844 

DOI : 10.14710/dmj.v15i5.54224 
JKD (DMJ), Volume 15, Number 5, September 2026 : 448-455 

 
Nuni Ihsana, Dewi Yuniasih, Adnan Abdullah, Agus Sukaca, Ario Tejosukmono, Annisa Annisa, Bella Samapta Palupi, Wildan Fandi Farihan, Adila 
Putri Sholihah 

 

455 
 

85117715019&doi=10.1172%2Fjci.insight.149

037&partnerID=40&md5=71aed0c8f8d052f33

9f29033d891a530. 

19. El Agaty SM, Nassef NA, Abou-Bakr DA, 

Hanafy AA. Chronic activation of cardiac Atg-5 

and pancreatic Atg-7 by intermittent fasting 

alleviates acute myocardial infarction in old rats. 

Egypt Hear J [Internet]. 2022;74(1). Available 

from: 

https://www.scopus.com/inward/record.uri?eid

=2-s2.0-

85128213672&doi=10.1186%2Fs43044-022-

00268-

8&partnerID=40&md5=fb5c9aa4690f2cb9130

6d9e7f55d81ee. 

20. Yuan W, He X, Morin D, Barrière G, Liu X, Li 

J, et al. Autophagy induction contributes to the 

neuroprotective impact of intermittent fasting on 

the acutely injured spinal cord. J Neurotrauma. 

2021;38(3):373–84.  

21. Van Dyck L, Vanhorebeek I, Wilmer A, 

Schrijvers A, Derese I, Mebis L, et al. Towards 

a fasting-mimicking diet for critically ill 

patients: The pilot randomized crossover ICU-

FM-1 study. Crit Care [Internet]. 2020;24(1). 

Available from: 

https://www.scopus.com/inward/record.uri?eid

=2-s2.0-

85085445032&doi=10.1186%2Fs13054-020-

02987-

3&partnerID=40&md5=4b526ee02f24fe76f63d

a57c1ed0a889. 

22. Ebrahim HA, El-Gamal R, Sherif RN. 

Intermittent fasting attenuates high-fat diet-

induced cerebellar changes in rats: involvement 

of tnf-α, autophagy, and oxidative stress. Cells 

Tissues Organs. 2021;210(5–6):351–67.  

23. Llanes EJB, Gonzales EM, Reyes DR, Gubat 

MJG, Estipona-Villaraza ME, Bautista PJT, et 

al. Philippine consensus statement on the use of 

Ketogenic Diet and Intermittent Fasting Diet on 

adults for weight reduction. Philipp J Intern 

Med. 2020;58(4):106–11.  

24. Hafez SMNA, Elbassuoni E. Dysfunction of 

aged liver of male albino rats and the effect of 

intermitted fasting; Biochemical, histological, 

and immunohistochemical study. Int 

Immunopharmacol. 2022;103:108465.  

25. Celebi-Birand D, Ardic NI, Karoglu-Eravsar 

ET, Sengul GF, Kafaligonul H, Adams MM. 

Dietary and pharmacological interventions that 

inhibit mammalian target of rapamycin activity 

alter the brain expression levels of neurogenic 

and glial markers in an age-and treatment-

dependent manner. Rejuvenation Res. 

2020;23(6):485–97.  

26. Hosny SA, Moustafa MHA, Mehina FM, Sabry 

MM. Therapeutic effect of autophagy induced 

by rapamycin versus intermittent fasting in 

animal model of fatty liver. Folia Histochem 

Cytobiol [Internet]. 2024;61(4):205–16. 

Available from: 

https://www.scopus.com/inward/record.uri?eid

=2-s2.0-

85183312584&doi=10.5603%2Ffhc.95905&pa

rtnerID=40&md5=68cb9a26fb22bf6a74b1ffa98

7323f7a. 

27. Bahr LS, Bock M, Liebscher D, Bellmann-

Strobl J, Franz L, Prüß A, et al. Ketogenic diet 

and fasting diet as Nutritional Approaches in 

Multiple Sclerosis (NAMS): Protocol of a 

randomized controlled study. Trials [Internet]. 

2020;21(1). Available from: 

https://www.scopus.com/inward/record.uri?eid

=2-s2.0-

85077397071&doi=10.1186%2Fs13063-019-

3928-

9&partnerID=40&md5=958351735181f2cebad

dd6aa11632cbf . 

 

http://ejournal3.undip.ac.id/index.php/medico

