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Introduction

Adipose tissue, also referred to as body fat, is essential for hormone
regulation, insulation and energy storage. Because it provides energy and
takes part in several physiological functions, it is a vital aspect of the human
body. In order to clarify the complex role that adipose tissue plays in human
health, this extensive essay examines the composition, role and metabolic
importance of each. Fat cells, or adipocytes, are a defining characteristic of
adipose tissue, a specialized connective tissue. White Adipose Tissue (WAT)
and Brown Adipose Tissue (BAT) are the two primary forms of it and they
are found throughout the body. The majority of adipose tissue in the human
body is white adipose. Its main function is energy storage in the form of
triglycerides, which are made up of fatty acids and glycerol which manifests
as adipocyte clusters encircled by an immune cell, blood vascular and neuron
network. Despite being less common than WAT, brown adipose tissue has
drawn a lot of attention because of its special thermogenic qualities. BAT is
specialized for producing heat through a technique known as non-shivering
thermogenesis and has a higher mitochondrial density than WAT. This
characteristic has consequences for adult metabolic health and is especially
important for controlling body temperature in new-borns [1].

Description

One of the primary functions of adipose tissue is energy storage. Excess
dietary energy, in the form of glucose and lipids, is converted into triglycerides
and stored in adipocytes within WAT. During periods of energy deficit, such
as fasting or physical activity, adipose tissue releases stored fatty acids
through a process called lipolysis, providing a vital source of fuel for the body.
Adipose tissue acts as an insulating layer, providing thermal protection and
reducing heat loss. It also functions as a cushion, protecting vital organs from
mechanical damage. Adipose tissue located around the abdomen, known as
visceral fat, provides protection to the abdominal organs. Adipose tissue is
an active endocrine organ that secretes numerous hormones and signalling
molecules known as adipocytes. Leptin, adiponectin and resistin are some
examples of adipokines involved in appetite regulation, energy balance,
insulin sensitivity and inflammation. Dysfunction in adipokine production
or secretion can contribute to metabolic disorders such as obesity, type 2
diabetes and cardiovascular diseases [2].

Excessive adipose tissue accumulation, commonly referred to as
obesity, is a growing global health concern. Obesity is associated with an
increased risk of metabolic syndrome, a cluster of conditions including insulin
resistance, dyslipidemia, hypertension and abdominal obesity. Adipose tissue
dysfunction, characterized by adipokine dysregulation, chronic inflammation
and impaired lipid metabolism, contributes to the development of these
metabolic disturbances. Adipose tissue plays a crucial role in regulating
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insulin sensitivity. In obesity, adipocytes become larger and are infiltrated by
immune cells, leading to a state of chronic low-grade inflammation. These
inflammatory changes disrupt the normal function of adipose tissue, impair
insulin signalling and promote insulin resistance. Insulin resistance is a key
factor in the pathogenesis of type 2 diabetes and cardiovascular diseases [3].

Adipose tissue acts as a major site for lipid storage and metabolism.
In obesity, adipocytes become resistant to the action of insulin, leading to
excessive release of fatty acids into the bloodstream. These elevated levels
of circulating fatty acids can contribute to lipid accumulation in non-adipose
tissues, such as the liver, leading to complications like Non-Alcoholic Fatty
Liver Disease (NAFLD). Genetic factors influence adipose tissue distribution,
fat cell size and metabolic function. Variations in genes involved in
adiposeness, lipolysis and adipokine production can predispose individuals
to obesity and related metabolic disorders. Environmental factors, such as
diet and physical activity, play a significant role in adipose tissue regulation.
High-calorie diets and sedentary lifestyles promote excessive adipose tissue
expansion, while caloric restriction and regular exercise can promote adipose
tissue remodelling and improve metabolic health [4].

Hormones, including insulin, glucagon, cortisol, growth hormone and sex
hormones, regulate adipose tissue metabolism and function. Insulin promotes
lipid storage in adipocytes, while glucagon and cortisol stimulate lipolysis.
Sex hormones influence fat distribution patterns, with estrogen promoting
subcutaneous fat deposition in women and testosterone favouring abdominal
fat accumulation in men. Understanding the complex biology of adipose tissue
has significant therapeutic implications. Targeting adipose tissue metabolism
and adipokine signalling pathways holds promise for the development of novel
treatments for obesity, metabolic syndrome and related disorders. Additionally,
emerging research on brown adipose tissue activation and its potential role
in energy expenditure has sparked interest in utilizing BAT as a therapeutic
target for combating obesity and improving metabolic health [5].

Conclusion

Adipose tissue is a metabolically active, multipurpose organ that plays a
variety of roles in endocrine regulation, energy homeostasis and metabolic
health. The structure, function and metabolic importance of adipose tissue
are determined by the intricate interactions of genetic, environmental and
hormonal variables. To effectively address these global health issues, a deeper
comprehension of the biology of adipose tissue and how it is dysregulated in
obesity and metabolic disorders is necessary.

Acknowledgement

None.

Conflict of Interest

None.

References

1. Russo, Lucia and Carey N. Lumeng. "Properties and functions of adipose tissue
macrophages in obesity." Immunol 155 (2018): 407-417.

2. O'Sullivan, Timothy E., Moritz Rapp, Xiying Fan and Orr-El Weizman, et al.


mailto:patrick59@kums.ac.ir
https://onlinelibrary.wiley.com/doi/full/10.1111/imm.13002
https://onlinelibrary.wiley.com/doi/full/10.1111/imm.13002

Patrick A. J Tissue Sci Eng, Volume 15:04, 2024

"Adipose-resident group 1 innate lymphoid cells promote obesity-associated "Transcriptional up-regulation of endothelial cell matrix metalloproteinase-2 in
insulin resistance." Immun 45 (2016): 428-441. response to extracellular cues involves GATA-2." J Biol Chem 278 (2003): 47785-
47791,
3. Goldberg, Emily L., Irina Shchukina, Jennifer L. Asher and Sviatoslav Sidorov, et
al. "Ketogenesis activates metabolically protective y& T cells in visceral adipose
tissue." Nat Metab 2 (2020): 50-61.
4. Virtue, Sam and Antonio Vidal-Puig. "Adipose tissue expandability, lipotoxicity and
the metabolic syndrome—an allostatic perspective." Biochim Biophys Acta Mol
Cell Biol Lipids 1801 (2010): 338-349. How to cite this article: Patrick, Aline. “The Diverse Organ in Human Health
5. Han, Xiaoyan, Pamela J. Boyd, Stephen Colgan and Joseph A. Madri, et al. and lliness: Adipose Tissue.” J Tiss Sci Eng 15 (2024): 380.

Page 2 of 2


https://www.sciencedirect.com/science/article/pii/S1074761316302199
https://www.sciencedirect.com/science/article/pii/S1074761316302199
https://www.nature.com/articles/s42255-019-0160-6
https://www.nature.com/articles/s42255-019-0160-6
https://www.sciencedirect.com/science/article/abs/pii/S1388198109002868
https://www.sciencedirect.com/science/article/abs/pii/S1388198109002868
https://www.jbc.org/article/S0021-9258(20)75806-0/fulltext
https://www.jbc.org/article/S0021-9258(20)75806-0/fulltext

