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Letter to Editor

This letter explores the intricate relationship between 
endoplasmic reticulum (ER) stress and its effects on cellular 
environment, specifically focusing on anaerobic respiration 
and its role in tumor activity and the pre-glucolipotoxicity 
stage. ER stress disrupts protein homeostasis, leading to 
the accumulation of misfolded proteins within the ER [1]. 
To restore proteostasis, cells activate an adaptive unfolded 
protein response involving various signaling pathways. 
However, ER stress extends beyond protein processing 
and transcription, exerting epigenetic effects [2]. Immune 
responses occurring during cellular stresses often rely on 
the unfolded protein response to maintain ER homeostasis. 
Dysregulated ER stress responses can contribute to 
the development of autoimmune disorders, making the 
unfolded protein response a potential therapeutic target [3]. 
Additionally, ER stress alters cellular metabolism, shifting 
energy utilization from aerobic to anaerobic pathways, such 
as fermentation [4]. This metabolic adaptation enables cells 
to meet energy demands under stressful conditions. Notably, 
ER stress also impacts the activity of the P53 protein, a critical 
regulator of cell growth and tumor suppression. Inhibition 
of P53 alters gene expression, favoring the development of 
tumor-promoting genes. Hence, understanding the complex 
interplay between ER stress and cellular processes provides 

insights into tumor growth regulation [5].

Recent perspective proposes the existence of a pre-
glucolipotoxicity stage preceding glucolipotoxicity, which 
contributes to the development of specific pathological 
conditions [6]. Glucolipotoxicity refers to the detrimental 
effects of elevated levels of glucose and lipids on cellular 
function, primarily observed in pancreatic beta cells, 
adipocytes, and hepatocytes. Elevated nutrient availability, 
insulin resistance, and dysregulated lipid metabolism during 
the pre- glucolipotoxicity stage contribute to ER stress [7]. 
This disruption initiates a cascade of events eventually 
leading to the development of diseases. The interplay 
between ER stress and glucolipotoxicity profoundly impairs 
the functions of various cell types. In pancreatic beta cells, 
ER stress disrupts insulin signaling pathways and impairs 
insulin secretion, contributing to type 2 diabetes mellitus 
[8]. Adipocytes experience disrupted adipokine secretion 
and increased release of pro-inflammatory cytokines, 
contributing to obesity-related metabolic disorders. 
Hepatocytes, on the other hand, face dysregulated lipid 
metabolism resulting in hepatic steatosis and non-alcoholic 
fatty liver disease [9]. Elucidating the molecular events and 
signaling pathways involved in the transition from the pre-
glucolipotoxicity stage to glucolipotoxicity is crucial for 
understanding and intervening in the progression of these 
specific pathological conditions associated with ER stress-
induced deterioration [10]. Future investigations are needed 
to identify potential therapeutic targets for preventing or 
ameliorating the progression of these diseases.

https://medwinpublishers.com/CCLSJ/
https://portal.issn.org/resource/ISSN/2578-4811#
https://medwinpublishers.com/
https://doi.org/10.23880/cclsj-16000194


Cell & Cellular Life Sciences Journal
2

Maher M. Akl and Amr Ahmed. Endoplasmic Reticulum Stress: Unfolding the Impact on Cellular 
Environment, Anaerobic Respiration, Tumor Activity and the Pre-Glucolipotoxicity Stage. Cell 
Cellular Life Sci J 2024, 9(1): 000194.

Copyright©  Maher M. Akl and Amr Ahmed.

Statements and Declarations

The authors declare that there are no conflicts of interest.

References

1.	 Haeri M, Knox BE (2012) Endoplasmic Reticulum Stress 
and Unfolded Protein Response Pathways: Potential for 
Treating Age-related Retinal Degeneration. J Ophthalmic 
Vis Res 7(1): 45-59. 

2.	 Almanza A, Carlesso A, Chintha C, Creedican S, Doultsinos 
D, et al. (2019) Endoplasmic reticulum stress signalling 
- from basic mechanisms to clinical applications. FEBS J 
286(2): 241-278.

3.	 Smith JA, Turner MJ, DeLay ML, Klenk EI, Sowders DP, 
et al. (2008) Endoplasmic reticulum stress and the 
unfolded protein response are linked to synergistic 
IFN-beta induction via X-box binding protein 1. Eur J 
Immunol 38(5): 1194-2103. 

4.	 Wang X, Eno CO, Altman BJ, Zhu Y, Zhao G, et al. (2011) 
ER stress modulates cellular metabolism. Biochem J 
435(1): 285-296. 

5.	 Namba T, Chu K, Kodama R, Byun S, Yoon KW, et al. 
(2015) Loss of p53 enhances the function of the 
endoplasmic reticulum through activation of the IRE1α/
XBP1 pathway. Oncotarget 6(24): 19990-20001. 

6.	 Akl MM, Ahmed A (2023) [Perspective] Glucolipotoxicity: 
A Novel Different Perspective on the Causes of Cancer. 
Qeios.

7.	 Rocha M, Apostolova N, Diaz-Rua R, Muntane J, Victor 
VM (2020) Mitochondria and T2D: Role of Autophagy, 
ER Stress, and Inflammasome. Trends in Endocrinology 
& Metabolism 31(10): 725-741.

8.	 Vilas-Boas EA, Almeida DC, Roma LP, Ortis F, Carpinelli 
AR (2021) Lipotoxicity and β-Cell Failure in Type 2 
Diabetes: Oxidative Stress Linked to NADPH Oxidase and 
ER Stress. Cells 10(12): 3328. 

9.	 Kawai T, Autieri MV, Scalia R (2021) Adipose tissue 
inflammation and metabolic dysfunction in obesity. Am J 
Physiol Cell Physiol 320(3): C375-C391. 

10.	 Galicia-Garcia U, Benito-Vicente A, Jebari S, Larrea-Sebal 
A, Siddiqi H (2020) Pathophysiology of Type 2 Diabetes 
Mellitus. Int J Mol Sci 21(17): 6275. 

https://medwinpublishers.com/CCLSJ/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3381108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3381108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3381108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3381108/
https://pubmed.ncbi.nlm.nih.gov/30027602/
https://pubmed.ncbi.nlm.nih.gov/30027602/
https://pubmed.ncbi.nlm.nih.gov/30027602/
https://pubmed.ncbi.nlm.nih.gov/30027602/
https://pubmed.ncbi.nlm.nih.gov/18412159/
https://pubmed.ncbi.nlm.nih.gov/18412159/
https://pubmed.ncbi.nlm.nih.gov/18412159/
https://pubmed.ncbi.nlm.nih.gov/18412159/
https://pubmed.ncbi.nlm.nih.gov/18412159/
https://pubmed.ncbi.nlm.nih.gov/21241252/
https://pubmed.ncbi.nlm.nih.gov/21241252/
https://pubmed.ncbi.nlm.nih.gov/21241252/
https://pubmed.ncbi.nlm.nih.gov/26254280/
https://pubmed.ncbi.nlm.nih.gov/26254280/
https://pubmed.ncbi.nlm.nih.gov/26254280/
https://pubmed.ncbi.nlm.nih.gov/26254280/
https://www.qeios.com/read/2P6GA8
https://www.qeios.com/read/2P6GA8
https://www.qeios.com/read/2P6GA8
https://pubmed.ncbi.nlm.nih.gov/32265079/
https://pubmed.ncbi.nlm.nih.gov/32265079/
https://pubmed.ncbi.nlm.nih.gov/32265079/
https://pubmed.ncbi.nlm.nih.gov/32265079/
https://pubmed.ncbi.nlm.nih.gov/34943836/
https://pubmed.ncbi.nlm.nih.gov/34943836/
https://pubmed.ncbi.nlm.nih.gov/34943836/
https://pubmed.ncbi.nlm.nih.gov/34943836/
https://journals.physiology.org/doi/full/10.1152/ajpcell.00379.2020
https://journals.physiology.org/doi/full/10.1152/ajpcell.00379.2020
https://journals.physiology.org/doi/full/10.1152/ajpcell.00379.2020
https://pubmed.ncbi.nlm.nih.gov/32872570/
https://pubmed.ncbi.nlm.nih.gov/32872570/
https://pubmed.ncbi.nlm.nih.gov/32872570/
https://creativecommons.org/licenses/by/4.0/

	Letter to Editor
	Statements and Declarations
	References

