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Abstract

In this editorial, we comment on three articles published in a recent issue of World
Journal of Gastroenterology. There is a pressing need for new research on auto-
phagy's role in gastrointestinal (GI) disorders, and also novel insights into some
liver conditions, such as metabolic dysfunction-associated fatty liver disease
(MAFLD) and acute liver failure (ALF). Despite advancements, understanding
autophagy's intricate mechanisms and implications in these diseases remains
incomplete. Moreover, MAFLD's pathogenesis, encompassing hepatic steatosis
and metabolic dysregulation, require further elucidation. Similarly, the mechan-
isms underlying ALF, a severe hepatic dysfunction, are poorly understood. Inno-
vative studies exploring the interplay between autophagy and GI disorders, as
well as defined mechanisms of MAFLD and ALF, are crucial for identifying
therapeutic targets and enhancing diagnostic and treatment strategies to mitigate
the global burden of these diseases.

Key Words: Gastrointestinal diseases; Autophagy; Metabolic dysfunction-associated fatty
liver disease; High-normal alanine aminotransferase level; Silent information regulator
sirtuin 1; Acute liver failure
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Core Tip: Exploration of autophagy's role in gastrointestinal (GI) disorders, as well as metabolic dysfunction-associated fatty
liver disease (MAFLD) and acute liver failure (ALF), is imperative for advancing diagnostic and treatment strategies in
gastroenterological diseases. Despite advancements, understanding autophagy's intricate mechanisms in these conditions
remains incomplete. Further research into MAFLD's diagnostic markers and treatment modalities, considering its hepatic
steatosis and metabolic dysregulation, is crucial. Elucidating diagnostic and therapeutic approaches for ALF, a severe hepatic
dysfunction, is essential. Investigating autophagy's implications in diagnosing and treating GI disorders, MAFLD, and ALF
is pivotal for improving patient outcomes.

Citation: Velikova T, Gulinac M. Novel insights into autophagy in gastrointestinal pathologies, mechanisms in metabolic dysfunction-
associated fatty liver disease and acute liver failure. World J Gastroenterol 2024; 30(27): 3273-3277

URL: https://www.wjgnet.com/1007-9327/full/v30/i27/3273.htm

DOI: https://dx.doi.org/10.3748/wjg.v30.i27.3273

INTRODUCTION

In recent years, there is a growing body of evidence for the critical role of autophagy in gastrointestinal (GI) health and
disease. Autophagy, a fundamental process in the cells, involved in the breakdown and recycling of impaired or malfunc-
tioning cellular elements, has emerged as a critical player in maintaining GI homeostasis and responding to various
pathological conditions. However, despite significant advancements in our understanding of autophagy, numerous
questions remain unanswered regarding its intricate mechanisms and implications in GI disorders[1].

One area of particular interest is elucidating the molecular mechanisms underlying metabolic dysfunction-associated
fatty liver disease (MAFLD), previously referred to as nonalcoholic fatty liver disease (NAFLD). As a multifaceted
disorder encompassing both hepatic steatosis and metabolic dysregulation, MAFLD represents a significant public health
concern worldwide. Despite its prevalence and impact on global health, the precise mechanisms driving the progression
from simple steatosis to more severe liver pathology, such as nonalcoholic steatohepatitis (NASH) and acute liver failure
(ALF), remain incompletely understood[2].

Furthermore, the pathogenesis of ALF, a life-threatening condition characterized by sudden and severe hepatic
dysfunction, is poorly understood, posing significant challenges in its management and treatment. While autophagy has
been implicated in ALF pathophysiology, its precise role and potential therapeutic implications require further invest-
igation[3].

Thus, there is an urgent need for innovative research and studies aimed at unraveling the intricate interplay between
autophagy, MAFLD, and ALF. By elucidating the underlying mechanisms and signaling pathways involved in these
complex GI disorders, novel therapeutic targets may be identified, paving the way for developing more effective
diagnostic and treatment strategies to improve patient outcomes and alleviate the global burden of Gl-related diseases.

This is why we focus on three particular papers published in the recent issue of the World Journal of Gastroenterology in
this editorial.

AUTOPHAGY IN GASTROINTESTINAL DISEASES

The minireview by Chang et al[4], published in the World Journal of Gastroenterology, examined descriptively and in detail
the role of autophagy in GI diseases. Even though the studies in the field of apoptosis, i.e., programmed cell death, are
excessively numerous, there is still a lack of those concerning autophagy processes. Therefore, this article sheds light on
the future of science and could be an excellent basis for further research in basis science and clinical practice. We choose
to include this minireview in our editorial because it is presented and distinguished by its relevance.

It is well-known that autophagy has been discovered to serve a supportive function in non-life-threatening GI
conditions such as intestinal ischemia-reperfusion (I/R) injury, inflammatory bowel disease (IBD), and motility GI
disorders|[1].

However, autophagy encourages the membrane localization of the occludin protein, a key component of tight junctions
(TJ) responsible for enhancing the TJ barrier. This mechanism potentially safeguards against the loss of barrier function
induced by inflammation[5].

Additionally, dysfunction in autophagy has the potential to disrupt intestinal barrier and initiate an intestinal inflam-
mation culminating in chronic condition. Genome-wide association studies identified certain mutations in autophagy-
related genes linked to IBD, including ATG16L1, ULK1, NOD2, LRRK2, and IRGM][6,7].

The minireview also highlights that the mechanisms of autophagy are discovered not only in intestinal I/R injury but
also in GI motility disorders and GI cancers (i.e., gastric colorectal). Furthermore, Chang et al[4] discussed the role of
autophagy in the onset and progression of GI cancer and drug resistance. Numerous studies have revealed that various
natural compounds can induce autophagy, exerting anti-cancer effects. However, one of the major drawbacks of Chang et
al’s[4] paper is that they focused relatively insufficiently on the autophagy and GI drugs. In fact, they mentioned mainly
some herbs while did not include relevant papers on the mutual relationship of autophagy and GI drugs.
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It is worth mentioning that several studies solidified the connection between autophagy and the normal functions of GI
cells. Furthermore, morphological studies have yielded data on pro-survival function of autophagy in benign GI diseases.
However, in pathological states, the role of autophagy may vary, potentially influenced by the degree of the process or
other factors. Consequently, further research on the autophagy involvement in GI tumors is imperative to unravel these
questions and hypothesis.

EXCESS HIGH-NORMAL ALT LEVELS AND NEW-ONSET MAFLD

This retrospective cohort study by Chen et al[8], published in the recent issue of the World Journal of Gastroenterology, is
exceptionally well presented and valuable because, although it deals with one of the most common degenerations in the
world, its relationship to excess high-normal ALT (ehALT) levels is understudied. The authors also described MAFLD in
detail, including a morphological perspective.

This article is fascinating, and the idea in such a detailed study is extremely promising and practical for clinicians. The
cohort included 3553 patients presented at four consecutive health examinations for four years. Of practical significance is
that 83.13% of MAFLD patients exhibited normal ALT levels. However, the MAFLD incidence demonstrated a consistent
linear increase in the cumulative elevated ALT (ehALT) group.

Since MAFLD is characterized by the presence of both NAFLD and metabolic dysfunction and encompasses conditions
such as overweight or obesity, type 2 diabetes, or other metabolic disorders, the diagnosis relies on liver biopsy, imaging
examinations, or blood tests for biomarkers indicating fatty liver[9,10].

In line with this, a recent study has suggested that normal ALT levels serve as a significant biomarker for predicting
NAFLD. Moreover, it has been found that NASH or advanced fibrosis can be diagnosed in a considerable proportion of
NAFLD patients, ranging from 37.5% to 59%, who have normal ALT levels. The authors' previous research has also
indicated a correlation between a typical ALT trajectory and the risk of developing new-onset MAFLD, as observed in the
cohort study. Based on these findings, the authors suggested that a specific ALT level, particularly a long-term high-
normal ALT level, may be related with an increased hazard ratio for new-onset MAFLD development[11-14].

This study by Chen et al[8] utilized a population-based cohort to investigate the cumulative impact of elevated ALT
levels and the risk of new-onset MAFLD. A key strength of this study lies in its assessment of optimal reference range for
ALT and the utilization of various methods to determine the cumulative values of elevated ALT levels and weight
cumulative impact.

On the contrary to prior research that predominantly focused on single ALT measurements or ALT trajectories, this
study took a novel approach by reflecting the long-term quantitative cumulative impact of ALT employing a lifespan
methodology. By doing so, the study aimed to understand better the association between elevated ALT levels and the risk
of developing MAFLD. However, there are some limitations to this study, i.e., the follow-up of the patients was relatively
short, and the proportion of participants with consistently elevated ALT levels was low. Still, they are not fatal and can
inform future research. Additionally, future randomized controlled trials are warranted to explore the efficacy of various
lifestyle interventions, such as weight loss through dietary modifications and physical exercise, in improving long-term
ALT levels among individuals with high-normal levels. Understanding the potential of these interventions in preventing
MAFLD could provide valuable insights into disease prevention strategies. Based on all the study's strengths and
weaknesses, we consider the paper to be reliable and the data are of utmost significance.

NOVEL INSIGHTS INTO MECHANISMS OF ACUTE LIVER FAILURE

The other paper of significance in the current issue of the World Journal of Gastroenterology, acknowledged by us, is the
original paper by Zhou et al[15].

This article is extremely well presented and valuable, even though the article included a small number of patients and
healthy subjects. The subject of this article is one of the most common causes of high mortality among patients with liver
disease. These authors further discussed two interrelated processes, ferroptosis and pyroptosis, considering them as silent
information regulators of sirtuin 1 (SIRT1) in the process of mediated deacetylation affecting apoptosis, cellular sene-
scence, metabolism, oxidative stress and inflammation. The aim of this study was clearly stated. Still, we believe that fur-
ther studies on a larger number of patients are needed to acquire practical applicability.

The authors explored the role of ferroptosis and pyroptosis in mouse ALF model (utilizing lipopolysaccharide/D-
galactosamine-induced ALF). Their findings revealed that activation of the SIRT1 mitigated ALF by modulating the p53/
glutathione peroxidase 4 (GPX4)/gasdermin D pathway, which facilitated the crosstalk between ferroptosis and
pyroptosis. By elucidating the upstream regulatory mechanisms, our study established a connection between ferroptosis
and pyroptosis in ALF. These results hold promise for identifying potential therapeutic targets for ALF.

Chen et al[16] discovered that the levels of p53 remained unaffected despite the loss of ACSL4 and GPX4, and p53-
induced ferroptosis occurred independently of GPX4. However, increased GPX4 activity decreased p53 transcription in
contrast to the Western blot findings. The described discrepancy between mRNA and protein levels implies that other
processes protein levels: post-transcriptional regulation, translational effectiveness, and post-translational modifications.
It is speculated that lower translational efficiency may be balanced by heightened transcriptional activity[16]. Nonethe-
less, the mechanism behind p53 transcription and translation differences remains unclear.
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SIRT1 has been widely recognized for its defending role in nutrient deprivation, DNA repair, aging, oxidative stress,
and inflammation[17,18]. Research suggests that suppressed SIRT1 negatively impacts pyroptosis (GSDMD) and
exacerbates acute pro-inflammatory responses in the liver[19]. This observation aligns with another research indicating
that SIRT1 is downregulated in APAP-induced hepatotoxicity[20]. Resveratrol, a small-molecule SIRT1 activator, used as
a therapeutic agent demonstrates a protection against mouse liver ischemia-reperfusion injury[21,22].

The study by Zhou et al[15] used mainly mouse and cell models but not clinical settings. Although their research
demonstrated reduced expression of SIRT1 in human ALF liver tissue, the effectiveness of SIRT1 activators in treating
acute liver injury and failure remains uncertain. We have to mention the major limitation to this study: The authors
focused only on cellular and mouse models, but not clinical studies. Further investigations are warranted to assess the
safety and efficacy of SIRT1 activators in clinical settings. Comprehensive studies are required to evaluate the potential
benefits and risks associated with SIRT1 activation as a therapeutic approach for ALF, ultimately paving the way for
informed clinical decisions and developing novel treatment strategies.

CONCLUSION

The three discussed studies serve as a wake-up call, bringing attention to the complex mechanisms of autophagy in GI
disorders, revealing how this knowledge could be employed in clinical practice. While the first article highlights the
mechanisms of autophagy in GI disorders, further research is required to translate these findings into clinical practice.
Regarding the observational study by Chen et al[18], we agree that persistent ehALT levels increase the risk of new-onset
MAFLD development in all patients, therefore the detection and active measurements to reduce ehALT levels may
prevent MAFLD. As for ALF, similar to MAFLD, both conditions present the significant challenges in diagnosis and
treatment, and clinical and fundamental studies are required. However, the original data on SIRT1 activation for
attenuation of ferroptosis and pyroptosis induced by lipopolysaccharide/D-galactosamine by suppressing the p53/
GPX4/GSDMD signaling in ALF, is a significant breakthrough in the current knowledge. Innovative research is crucial to
unraveling their underlying mechanisms and identifying novel therapeutic targets. Such efforts will improve patient
outcomes and reduce the global burden of Gl-related diseases.
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