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INTRODUCTION 

 family of integral membrane proteins, the 
aquaporins (AQPs), allow the rapid 
transport of water and small solutes across 
biological membranes. Humans have 13 
aquaporin isoforms (AQP0 – 12) with 

varying tissue distribution patterns and function (Mao 
et al., 2024). The channel proteins these invariants 
describe share a typical structural architecture in which 
six transmembrane helices form a water-selective pore 
together. Aquaporins have specific permeability 
properties mediated by the selectivity filter, whose 
specific arrangement restricts transmission of only 
certain types of tiny neutral molecules, with some types 
of aquaporins only permitting the transmission of water  
and others, called aquaglyceroporins, also for glycerol 
and other tiny neutral molecules.  

Aquaporins (AQPs) forms an important role in 
the organisms, including humans and bacteria, since 
they help the water and solute diffusion across the 

transmembrane of the organisms. The AQPs have 
unique roles since their deformation exposes the  

 
 
 

organisms to myriad complications. For 
example, in humans, the complications lead to 
metabolic infections  
like diabetes and obesity, exposing the person to 
constant suffering in the community. AQPs have 
unique pore selectivity, resulting in various subunits 
that function elaborately in improving the overall 
diffusion and preventing disease development in the 
body (Azad et al., 2021). The AQPs in humans play 
important roles in different complications. For 
example, they enhance triacylglycerol production 
across different regions in the adipose tissue, leading to 
obesity. The discussion engulfs the role of different 
subunits of AQPs in the development of metabolic 
syndromes like obesity, type 2 diabetes, NAFLD, and 
Neuromyelitis Optica.  
AQPs role in obesity   

A

Abstract 
Aquaporins (AQPs) are membrane proteins that form channels to move water and small solutes 
such as glycerol across cells. 13 types of AQPs exist in humans, each with specific roles 
depending on the tissue where they are found. Their proper activities vital for maintaining water 
balance, energy regulation and over all health. When their function altered many metabolic and 
neurological diseases may arise. In fat tissue and pancreas, AQP7 controls glycerol transport and 
influences insulin release. Reduced activity of this channel leads to fat buildup, altered lipid 
metabolism and contribute to obesity and type 2 diabetes. In the liver AQP8 supports water, bile 
and ammonia transport. Dysfunction of AQP8 disrupts fat regulation and strongly linked to non-
alcoholic fatty liver diseases (NAFLD). In the brain and final cord AQP4is highly expressed in 
astrocytes. It becomes the target of harmful antibodies in neuromyelitis optica spectrum disorder 
(NMOSD) leading to inflammation and nerve damage. Overall, AQPs are not only water 
channels but also regulators of key metabolic and neurological processes. 
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AQP 7 dominates most parts of the adipose 
tissue, making it important in the transport and control 
of the molecules in the system. It has additional 
functions in relation to lipids, for example, synthesis 
and homeostasis within the system, improving its 
relevance and significance in the body (Madeira et al., 
2014). The molecule is also found across different 
sections of the body, for example, the pancreas, where 
it elucidates the release of the insulin hormone and 
controls various responses related to the body's defense, 
enhancing immunity and security of the system. The 
key function remains the glycerol transport that helps 
different tissues and organs acquire the right amount in 
the system to improve the outlook of their functionality. 

  

 

 

Fig. 1: Schematic representation of functions of AQPs 
in body 

AQP7 has immense importance in glycerol 
transportation, creating a unique approach to 
understanding the processes in the system. The failure 
to function exposes a person to glycerol accumulation 
since there is reduced permeability hindering their 
transport out of the body tissues. The enhanced amount 
of glycerol in the system enables the body to increase 
the release of Glycerol Kinase into the system 
increasing the TG production into the circulating 
system. The process continues for a significant period, 
leading to the accumulation of fats in the adipose tissue 
and exposing the person to obesity. The increase in 
cellular lipids also affects the AQP 7 expression, 
reducing its legitimacy in the process and affecting the 
outcome of services in the process. The accumulation 
of adipose tissue affects the mRNA responsible for 
AQP 7 expression, reducing its quantity in obese 
persons (Liu et al., 2024). 

The resistance level differs across different 
ages as obese children would outline a high amount of 
the substance compared to adults of similar 
complication. The difference in quantities and 
presentation occurs due to the difference in the 
hormonal stimulation in different infections and groups 
of people.  
AQPs role in type 2 diabetes  

AQP7 is also involved in insulin activities, 
making it important in controlling the blood sugar 
levels in the body since its deformation leads to type 2 
diabetes. It plays an imminent role by influencing the 
proliferation of the cells, allowing the movement of 
insulin and triacylglycerol synthesis. The complication 
of AQP7 affects the islet of Langerhans by reducing 
their beta-mass, affecting the overall functions in the 
process (Méndez-Giménez et al., 2018). The adipose 
should coordinate with AQP7 to enhance the glucose 
control in the system and prevent the misinformation 
that leads to over-accumulation of both molecules in the 
process. AQPs forms core part of the pancreas 
responsible for different functions in relation to insulin 
and diabetes type 2. The AQPs help in the regulation 
process by creating permeability to hinder the outcome 
of complications while protecting the organisms.  

The exocrine pancreas helps in the body's 
secretion of the common hydrogen carbonate used to 
reduce the concentration of gastric acid in the system 
through the dilution and neutralization process, creating 
a positive environment for the digestion process to take 
place. The ductal epithelial cells also create a conducive 
environment to facilitate the absorption process and 
enable the system to uptake and utilize different 
nutrients in the process, a process that requires 
enhanced permeability (Méndez-Giménez et al., 2018). 
The pancreas requires the different class’s aquaporin to 
enact the permeability process and allow for fluid 
secretion to improve the digestion and absorption 
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process. AQP7 enhances glycerol production in 
pancreas beta cells, leading to improved generation of 
Adenosine Triphosphate in the process (Huang et al., 
2023). An increase in energy in the cells stimulates a 
constant insulin release into the system, leading to 
diabetes type 2 condition.  
AQPs  role in non-alcoholic fatty liver disease 
(NAFLD)  

The condition present in the liver of persons 
not associated with alcohol consumption is where the 
fatty acid is deposited onto the liver cells, creating an 
additional layer on the external membrane. The 
condition is linked to a myriad of factors for poor 
communication in the fat regulation process in the liver 
that alters the overall functions, leading to uncontrolled 
deposit in the process (Basile Njei et al., 2024). The 
condition is neutral since it occurs among persons free 
from alcohol consumption, creating additional 
molecules responsible for the condition. AQP8 operates 
in the liver cells, ensuring permeability for elaborate 
transport of key molecules across the membranes, 
leading to a healthy liver. Deformation of the molecule 
affects water and lipid transport due to poor 
communication systems affecting the regulation of fats 
in the organ. The person develops an additional layer of 
fats that affects the overall liver function in the process.  

AQP8 forms the highest percentage in the 
hepatocyte cells, allowing different functions to take 
place, for example, urea and ammonia transport, 
creating a safe liver. The molecule also controls the bile 
secretion that helps in the digestion process. The 
deformation of the AQP8 affects the canalicular water 
system, reducing the intensity of water transportation 
through the channels (Xiang et al., 2023). The molecule 
also works with liver hormones to control the fat 
functions in the system, creating an elaborate 
connection in the process and ensuring controlled fat 
distribution across the liver cells. AQP8 levels are 
reduced in persons exhibiting NAFLD conditions, 
signifying its importance in the regulation of key 
components of the liver by creating friendly processes 
and outcomes of the issues in the liver (Xiang et al., 
2023). AQP8 mRNA expression increases in NAFLD 
due to the increase in fat deposits and altered 
permeability leading to the negative outcome of the 
process. Enhanced incorporation of key liver functions 
requires the imminent interaction between the liver 
cells and the molecule to eliminate the negative fat 
accumulation. The excess presence of the AQP8 in the 
liver eliminates fat accumulation, leading to reduced 
body weight and obesity.  
AQPs role in Neuromyelitis Optica 
The water channel AQP4 spreads in the body at 
different sites, enabling permeation for fluid passage 
into and out of the cell. The cells spread in the key 
organs and ependymal cells in the brain that influence 
it operation in controlling key aspects of the system. 
Neuromyelitis patients depict the antibodies against the 
aquaporin lead to constant destruction in the process 

(Hua et al., 2024). The condition greatly links with the 
components of the neurological system for example, the 
brain, chiasm, brainstem and the spinal cord. AQP4 
antibodies create a destabilizing moment in the process, 
leading to negative outcomes in the process since the 
neural system lacks the permeability traits inhibiting 
solute and water transport. The antibodies mimic the 
functions of AQP4, exposing the system to poor 
protection since they can penetrate the system without 
the intervention of the T-cells since they have advanced 
properties facilitating the infiltration process. The 
antibodies launch attacks affecting the general 
metabolic functions in the neural system. Antibodies 
against the AQP4 cells create a conducive environment 
for the development of infection since they initiate 
autoimmune attacks on the defense system. The body 
remains vulnerable to the continual exposure of the 
antibodies (Bradl et al., 2025). The pathogenic mimicry 
plays a key role in the development of other bacterial 
infections in the nervous system leading to impaired 
vision and additional functions in the process. Failure 
to incorporate elaborate interventions exposes the 
person to constant antibody accumulation, affecting 
their neural normality and leading to negative outcomes 
in the process.  

AQPs are elaborate in aiding the system to 
adopt water transportation across different sections of 
the system. The molecules are present in different 
compartments of the organs where they affect their role 
to maintain an elaborate outlook, preventing the body 
from pathological conditions. Different classes perform 
unique functions that inspire the adoption of the 
procedures in the system. For example, AQP7 has an 
imminent role in the pancreas by initiating permeability 
to allow solute transportation. Enhanced presence of the 
molecule also leads to the presence of adipose and fat 
molecules, exposing the organ to multiple insulin 
releases. The deformation of any class has an 
imperative outcome on the body by exposing it to 
excess excretion of essential components of the body 
for example, insulin and fats. The concept also occurs 
in adipose regulation, where the molecular deformation 
exposes the system to additional fats across key organs, 
leading to obesity and other metabolic infections. The 
altercation in the neural system differs since the system 
produces mimicking antibodies to penetrate different 
parts leading to the emergence of bacterial infections. 

 
CONCLUSION  

AQPs play a diverse and essential role in 
maintaining cellular and systemic homeostatis across 
the broad spectrum of biological processes. From water 
and glycerol transporter to lipid metabolism and 
immune regulation these channel proteins exert 
profound influences on key metabolomic and 
neurological pathways. Disruption in their expression 
contribute to the pathophysiology of obesity, type 2 
diabetes, NAFLD etc , underlining the significance of 
AQPs as therapuetic targets. Future research aimed 
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modulating specific AQP subtypes holds considerable 
promise for improving clinical outcomes and 
preventing the progression of these complex disorders. 
 
REFERENCES 
1. Azad, A. K., Raihan, T., Ahmed, J., Hakim, A., 

Emon, T. H., & Chowdhury, P. A. (2021). Human 
Aquaporins: Functional Diversity and Potential 
Roles in Infectious and Non-infectious 
Diseases.Frontiers in Genetics,12. 
https://doi.org/10.3389/fgene.2021.654865 

2. Basile Njei, Al-Ajlouni, Y. A., Ugwendum, D., 
Abdu, M., Anim Forjindam, & Mohamed, M. F. 
(2024). Genetic and epigenetic determinants of 
non-alcoholic fatty liver disease (NAFLD) in lean 
individuals: a systematic review.Translational 
Gastroenterology and Hepatology,9, 11–11. 
https://doi.org/10.21037/tgh-23-31 

3. Bradl, M., Yu, Q., & Takai, Y. (2025). The 
immunological processes behind aquaporin 4-
antibody seropositive neuromyelitis optica 
spectrum disorders.Seminars in Immunology,78, 
101945. 
https://doi.org/10.1016/j.smim.2025.101945 

4. Galli, M., Hameed, A., Żbikowski, A., & 
Zabielski, P. (2021). Aquaporins in insulin 
resistance and diabetes: More than channels!Redox 
Biology,44, 102027. 
https://doi.org/10.1016/j.redox.2021.102027 

5. Hua, Y., Xu, A., Huang, H., Xia, S., Chen, J., Lu, 
S., Huang, X., Zhao, Z., & Wu, D. (2024). 
Aquaporin-4 antibody-positive neuromyelitis 
optica spectrum disorder triggered by herpes 

zoster: a case report and literature review.Journal 
of International Medical Research,52(11). 
https://doi.org/10.1177/03000605241281690 

6. Liu, J., Xia, Z., Peng, S., Xia, J., Xu, R., Wang, X., 
Li, F., & Zhu, W. (2024). The Important Role of 
Aquaglyceroporin 7 in Health and 
Disease.Biomolecules,14(10), 1228. 
https://doi.org/10.3390/biom14101228 

7. Madeira, A., Moura, T. F., & Soveral, G. (2014). 
Aquaglyceroporins: implications in adipose 
biology and obesity.Cellular and Molecular Life 
Sciences,72(4), 759–771. 
https://doi.org/10.1007/s00018-014-1773-2 

8. Méndez-Giménez, L., Ezquerro, S., da Silva, I. V., 
Soveral, G., Frühbeck, G., & Rodríguez, A. (2018). 
Pancreatic Aquaporin-7: A Novel Target for Anti-
diabetic Drugs?Frontiers in Chemistry,6. 
https://doi.org/10.3389/fchem.2018.00099 

9. Xiang, M., Qian, X., Han, L., Wang, H., Wang, J., 
Liu, W., Gu, Y., Yao, S., Yang, J., Zhang, Y., Peng, 
Y., & Zhang, Z. (2023). Aquaporin-8 ameliorates 
hepatic steatosis through farnesoid X receptor in 
obese mice.IScience,26(4), 106561–106561. 
https://doi.org/10.1016/j.isci.2023.106561 
 
Cite this article: Fathima Jasmin A T, Deepak 
Chopra, Sunita Meena. (2025). The Hidden 
Gatekeepers: Aquaporins at the Crossroads of 
Metabolism and the Mind. The Scientific Frontiers, 
02(11),1–4.  
https://doi.org/10.5281/zenodo.18031776  

  


