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DESCRIPTION

Pancreatic tissue, particularly the exocrine component, operates
under intense biosynthetic demand because acinar cells
continuously produce large quantities of digestive enzymes. This
sustained protein production places a heavy load on the
intracellular protein-folding machinery located within the
endoplasmic reticulum. Under physiological conditions, newly
synthesized proteins are folded into functional structures,
modified, and transported for secretion in a highly coordinated
manner. When this system becomes overwhelmed or disrupted,
misfolded proteins accumulate and trigger a cellular condition
known as endoplasmic reticulum stress. This state is increasingly
recognized as a central contributor to pancreatic dysfunction in
both acute and chronic disease settings.

The endoplasmic
intracellular network responsible for protein folding, lipid
synthesis, and calcium storage. In pancreatic acinar cells, its
activity is particularly extensive due to the continuous
production of digestive enzymes such as proteases, lipases, and
amylases. These proteins require precise folding before they can
be safely transported to zymogen granules and secreted into the
pancreatic ductal system. Any disturbance in folding efficiency
can lead to accumulation of incomplete or misfolded proteins,
which interferes with normal cellular operation.

reticulum functions as a specialized

When misfolded proteins accumulate beyond the handling
capacity of the endoplasmic reticulum, a protective signaling
network known as the unfolded protein response becomes
activated. This response attempts to restore balance by reducing
new protein synthesis, increasing production of molecular
chaperones, and enhancing degradation pathways for abnormal
proteins. These adaptive changes aim to stabilize cellular
function and prevent further accumulation of defective proteins.
However, when stress persists, these adaptive mechanisms may
become insufficient, and cellular injury may develop.

disorders, several factors contribute to

endoplasmic reticulum stress. Excessive stimulation of enzyme

In pancreatic

secretion, metabolic imbalance, oxidative injury, inflammatory
signaling, and genetic susceptibility can all interfere with protein

folding capacity. Acinar cells are especially sensitive due to their
high baseline protein synthesis rate. Even minor disruptions in
intracellular homeostasis can rapidly escalate into significant
folding disturbances.

Calcium imbalance within the endoplasmic reticulum plays a
central role in protein folding efficiency. Proper calcium
concentration is required for chaperone proteins that assist in
folding newly synthesized enzymes. When calcium regulation
becomes disturbed, protein folding accuracy declines, increasing
the likelihood of misfolded protein accumulation. This
disturbance also affects signaling pathways that regulate secretion
and cellular survival.

When the unfolded protein response is activated, several
adaptive mechanisms are initiated. Protein synthesis is
temporarily reduced to limit further accumulation of unfolded
proteins. Molecular chaperones are upregulated to assist in
folding existing proteins. Additionally, degradation pathways are
enhanced to remove defective proteins through proteasomal and
autophagic processes. These coordinated responses aim to
restore intracellular equilibrium. If these adaptive mechanisms
fail to resolve the underlying stress, the unfolded protein
response can shift toward signaling pathways that promote
programmed cell death. This transition occurs when cellular
damage becomes too extensive for recovery. In pancreatic acinar
cells, such cell loss contributes directly to reduced enzyme
production and impaired digestive function.

Genetic factors also influence susceptibility to protein folding
disturbances. Variations in genes encoding chaperone proteins,
secretion regulators, and stress response mediators can alter
cellular capacity to manage misfolded proteins. Individuals with
reduced folding efficiency may be more prone to pancreatic
dysfunction under conditions of metabolic or inflammatory
stress. Ductal obstruction contributes indirectly to endoplasmic
reticulum stress by increasing secretory demand within acinar
cells. When enzyme outflow is impaired, feedback mechanisms
stimulate increased production, further burdening
intracellular  folding systems. This imbalance between
production and secretion contributes to intracellular stress
accumulation.

may

Correspondence to: Yuki Tanabe, Department of Cellular Pathology, Kyoto Central Institute of Medical Sciences, Kyoto, Japan, E-mail:

yuki.tanabe.kcims@researchmail.org

Received: 27-Apr-2026, Manuscript No. PDT-2642621; Editor assigned: 29-Apr-2026, PreQC No. PDT-2642621 (PQ); Reviewed: 13-May-2026,
QC No. PDT-26-42621; Revised: 20-May-2026, Manuscript No. PDT-26-42621 (R); Published: 27-May-2026, DOI: 10.35248/2165-7092.26.16.423

Citation: Tanabe Y (2026). Endoplasmic Reticulum Stress and Protein Misfolding in Pancreatic Secretory Failure: Cellular Adaptation, Injury

Cascades, and Functional Decline. Pancreat Disord Ther.16:423.

Copyright: © 2026 Tanabe Y. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Pancreat Disord Ther, Vol.16 Iss.3 No:1000423



Tanabe Y

Metabolic overload is another important factor. High nutrient
intake, particularly of fats and proteins, increases digestive
enzyme demand. Acinar cells respond by increasing protein
synthesis activity, which can exceed folding capacity under
sustained  stimulation. This imbalance contributes to
intracellular stress and functional strain. Communication
between the endoplasmic reticulum and mitochondria occurs
through specialized contact sites that regulate calcium exchange
and metabolic coordination. Disruption of this communication
can amplify cellular stress and impair adaptive responses. In
pancreatic cells, this interaction is particularly important due to
high metabolic demands. Proteasomal degradation pathways
also contribute to protein quality control. These systems identify
and break down abnormal proteins before they accumulate.
However, excessive production of misfolded proteins can

overwhelm these

Endocrine pancreatic cells are also affected by protein folding
disturbances, although to a lesser extent compared to acinar
cells. Beta cells responsible for hormone production require
efficient protein processing systems. When these systems are
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disrupted, insulin secretion may become impaired, contributing
to metabolic imbalance. Intercellular signaling within pancreatic
tissue influences stress responses. Communication between
acinar cells, ductal cells, immune cells, and stromal cells shapes
the overall environment in which protein folding occurs.
Disruption of these interactions can amplify cellular stress and
reduce adaptive capacity.

CONCLUSION

Endoplasmic reticulum stress represents a major mechanism
underlying pancreatic secretory dysfunction. Disruption of
protein folding homeostasis leads to cellular stress, impaired
enzyme production, and progressive tissue dysfunction. Multiple
factors including metabolic overload, inflammation, oxidative
injury, and genetic variation contribute to this process.
Continued investigation into intracellular stress pathways offers
important insights into pancreatic disease mechanisms and
potential approaches for functional preservation and therapeutic
development.
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