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Introduction

einnateimmune systemisthe body’s primary defense mechanism

against pathogens, providing immediate protection through a range of
cellular and molecular responses. Unlike the adaptive immune system,
which requires time to mount a speci ¢ response, innate immunity
operates swi ly, recognizing and responding to a broad array of
infectious agents [1]. It consists of physical barriers, such as the skin
and mucosal membranes, as well as various immune cells, including
macrophages, dendritic cells, neutrophils, and natural Killer (NK)
cells.  ese components work collaboratively to detect, engulf, and
eliminate pathogens while initiating in ammatory responses that alert
and recruit other immune cells to sites of infection [2]. Central to the
function of innate immunity is the recognition of pathogen-associated
molecular patterns (PAMPS), which are conserved molecular structures
found on pathogens. Immune cells possess pattern recognition
receptors (PRRs) that bind to these PAMPs, triggering a series of
intracellular signaling cascades [3].  is recognition not only activates
immediate defense mechanisms but also in uences the development
of the adaptive immune response, creating a bridge between innate
and adaptive immunity [4]. However, the innate immune response
must be nely regulated to prevent excessive in ammation and tissue
damage. Dysregulation can lead to chronic in ammatory diseases,
autoimmune disorders, and increased susceptibility to infections [5].
Recent advances in immunology have revealed the complexity of
innate immune regulation, emphasizing the roles of various signaling
pathways and regulatory molecules, such as cytokines and chemokines.
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therapeutic strategies aimed at modulating immune responses.  is
review seeks to explore the mechanisms of innate immunity, elucidating
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