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Obesity and obesity-related complications, including various metabolic diseases and
cancers, are significant health problems in developed and developing countries. Although
the main causes of excessive accumulation of adipose tissue are known and numerous ef-
forts have been undertaken to fight the obesogenic environment, the number of overweight
and obese people continues to grow [1]. As reported by the World Health Organization,
since 1990, the worldwide frequency of adult obesity has more than doubled, adolescent
obesity has quadrupled, and more than one billion people worldwide are living with
obesity [2]. Tackling obesity requires multi-directional and coordinated evidence-based
actions involving different sectors [3].

Adipose tissue is an endocrine organ that synthesizes and secretes active molecules
regulating physiological functions such as energy metabolism, food intake, and glucose
homeostasis [4,5]. There is continuous crosstalk between adipose tissue and other or-
gans [6,7]. Adipose tissue responds to internal and environmental stimuli by remodeling
cellular and extracellular components and secretome profiles and expanding through hy-
pertrophy and hyperplasia. This leads to either the preservation of its functionality or
the dominance of dysfunctional tissue, which stimulates the development of obesity and
related diseases [8,9].

Effective management of obesity and its consequences requires a thorough under-
standing of the changes in adipose tissue biology under various physiological and patho-
physiological conditions affecting body metabolism and health, especially during obesity
and weight loss. It is worth noting that adipocyte dysfunction due to epigenetic cell
memory, cell senescence, and other phenomena can resist weight loss and persist after
weight loss, resulting in a lack of metabolic health improvement and an enhanced risk of
weight regain [10]. Additionally, different treatments for obesity may modulate adipose
tissue changes in various ways, resulting in more or less favorable effects on metabolic
health. Therefore, a deep understanding of adipose tissue biology and its remodeling as
both a cause and result of obesity, as well as the molecular links between adipose tissue
remodeling, obesity, and other diseases, is necessary for effectively preventing and treating
obesity and related disorders.

This Special Issue includes papers on the interaction between lipid droplets and other
adipocyte organelles and the influence of different types of molecules synthesized in the
human body or arriving from the environment on adipose tissue processes, including
cell proliferation and differentiation, new adipocyte formation, lipid accumulation, and
thermogenesis. However, the complex and multidirectional effects of the studied factors
on adipose tissue biology and limitations in the simultaneous evaluation of the multi-
directionality of induced changes and their effects necessitate caution in the proposed
translation of experimental study results into clinical practice, as exemplified by the paper
by Lai et al. [11] and the related commentary by Cordero et al. [12]. This Special Issue also
provides insight into processes relevant to the development and diagnosis of obesity-related
diseases, such as non-alcoholic fatty liver disease and atherosclerosis.

It should be emphasized that new drugs effectively reducing body weight [13,14] are
now available; therefore, it is particularly relevant to understand their effects on adipose
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tissue functionality. Research expanding our knowledge in this area is highly anticipated, as
it will affect modern obesity management and have the potential for significant long-term
improvements in the metabolic health of patients suffering from obesity.
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