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ABSTRACT

Peroxisome proliferator-activated receptors (PPARs), belonging to the superfamily of
nuclear receptors, serve as transcription factors upon ligand binding, either with
endogenous or synthetic ligands, forming heterodimers with Retinoid X Receptors
(RXRs). They initiate gene transcription to harmonize lipid and carbohydrate
metabolism with cell proliferation and differentiation. Fatty acids and their derivatives
are natural ligands. To date, three subtypes of PPARs have been identified: PPARa,
PPARy, and PPARB/S, each having drug agonists and antagonists developed.
Furthermore, universal agonists have been designed to target combinations of these
subgroups to mitigate drug side effects. PPARs control cellular energy homeostasis and
are also expressed in immune cells, where they play a vital role in their differentiation
and fate. Given the significant impact of PPAR activity on both innate and adaptive
immune cell function and their involvement in immune-related diseases, e.g.,
antiphospholipid syndrome, hepatitis, myocarditis, neurodegenerative diseases,
psoriasis, asthma, inflammatory bowel disease, renal inflammation and atherosclerosis,
it is conceivable to treat some of these diseases by modulating these transcription
factors. Furthermore, due to the significant role of PPARs in regulating tissue
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Extended Abstract

(PPARs) are part of the nuclear hormone

receptor superfamily and, following binding

with natural or synthetic ligands and the
formation of a heterodimer with Retinoic X receptors
(RXR), act as transcription factors. They initiate gene
transcription to coordinate lipid and carbohydrate
metabolism with the state of cell proliferation and
differentiation. Fatty acids and their derivatives are natural
ligands. In recent years, numerous studies have been
conducted on the role of PPARs in immune cells. As
metabolic regulators, PPARs play a role in directing the
differentiation and expansion of immune cells. These effects
play an important role in organs that are affected by
metabolic disorders due to PPAR dysfunction. PPARs are
involved in a wide range of human diseases, such as cancer,
metabolic diseases, and autoimmune diseases. Efforts have
been made to target them for therapeutic purposes in several
diseases. Members of the PPAR family are the most
important regulators of lipid, carbohydrate metabolism, and
energy homeostasis. Their activation plays a very important
role in the function of organs such as the heart, liver,
kidneys, skin, muscles, and the nervous system. PPARs are
suitable targets for the treatment of metabolic diseases. The
role of different members of this family in the differentiation
and function of immune cells has also been identified; they
guide the differentiation of immune cells through the
regulation of metabolism. PPARs are mediators of
macrophage polarization and are the main regulators of the
activation, expansion, and differentiation of T cells. They
also regulate the production of myeloid-derived suppressor
cells (MDSCs). The temporary expression and function of
PPARs in specific cells provide a new opportunity for
therapeutic intervention to modify the innate and adaptive
immune cell function; that is, by regulating immune cell
activity, we could treat inflammatory, autoimmune,
transplant, nervous system, and cancer diseases. New
findings regarding the regulation of PPAR translation have
provided the basis for the production of new therapeutic
compounds for targeted activation of specific cells. New
compounds that act as agonists for more than one type of
PPAR enable simultaneous targeting of these nuclear
receptors to maximize therapeutic efficacy with minimal
toxicity. Several synthetic ligands for PPARs have been
produced and used in the field of therapy. The role of PPARs
in innate and adaptive immune cells under conditions of
cancer has been extensively studied; as factors that influence
the development and evolution of cancer and its response to
drugs may also affect the fate of immune cells through
intervention in PPAR signaling. The presence of PPAR
defects in all cells or specific cells affects tumor progression;
this indicates that PPARs are potential targets for cancer
therapy. So far, three types of PPAR have been identified:
PPARa, PPARy, and PPARP/S. For each of these three
subgroups, drug agonists and antagonists have been

P eroxisome  proliferator-activated  receptors

Scientific Medical Journal

produced. In addition, panagonists have been designed to
target a combination of these subgroups to reduce the side
effects of drugs. PPARs control energy homeostasis in cells.
Moreover, they are expressed in immune cells and play an
important role in their differentiation and fate. Given the
impact of PPAR activity on the function of innate and
adaptive immune cells, targeting these transcription factors
could be an effective treatment for immune-related diseases.
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