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Introduction
The human body is constantly exposed to a wide array of 
harmful pathogens, including bacteria, viruses, fungi, and 
parasites. To combat these threats, the body has evolved a 
sophisticated and highly organized immune system capable 
of identifying, neutralizing, and eliminating these invaders. 
Host immunity, or the immune response, is an essential aspect 
of human health that helps maintain the body’s integrity by 
protecting against infection and disease [1]. The immune 
system is composed of various cells, molecules, and organs 
that work in concert to detect pathogens and initiate an immune 
response. This complex defense system is divided into two 
main categories: the innate immune system and the adaptive 
immune system. Both systems play distinct yet complementary 
roles in defending the body from pathogens. Host immunity is 
also influenced by genetic factors, environmental exposures, 
and the presence of underlying health conditions [2, 3].

The innate immune system is the body’s immediate, 
nonspecific response to pathogens. It provides rapid protection 
within hours of exposure to an invader. Unlike the adaptive 
immune system, which targets specific pathogens, innate 
immunity provides a general defense against a wide range of 
pathogens. The first line of defense includes physical barriers 
such as the skin and mucosal membranes of the respiratory, 
gastrointestinal, and urogenital tracts [4]. These barriers 
block pathogens from entering the body. Chemical barriers, 
such as stomach acid, enzymes in saliva, and antimicrobial 
peptides on the skin, also help prevent infection. Cells such as 
neutrophils, macrophages, and dendritic cells are specialized 
to engulf and destroy pathogens through a process called 
phagocytosis. These cells recognize pathogen-associated 
molecular patterns (PAMPs) on pathogens, leading to their 
ingestion and breakdown. NK cells are a type of lymphocyte 
that play a crucial role in recognizing and killing infected or 
cancerous cells. They can target cells that have been infected 
by viruses or transformed by mutations and release cytotoxic 
molecules to destroy them [5, 6].

While innate immunity offers a rapid, nonspecific defense, 
adaptive immunity is slower to develop but provides highly 
specific and long-lasting protection against pathogens. 
Adaptive immunity is characterized by the ability to recognize 
specific antigens (foreign molecules) on pathogens and mount 
a tailored immune response. Moreover, it has the capacity for 
immunological memory, meaning that after an initial exposure 

to a pathogen, the immune system can "remember" it and 
respond more effectively upon subsequent exposures [7, 8].

The immune system is fully developed in adults but is less 
robust in the very young and elderly. Infants have immature 
immune systems, while elderly individuals often experience 
immune senescence, a decline in immune function that 
increases susceptibility to infections and reduces vaccine 
efficacy. Genetic factors can influence an individual's 
immune response. Certain genetic variants may predispose 
individuals to autoimmune diseases, allergies, or an increased 
susceptibility to infections. For example, mutations in the 
HLA (human leukocyte antigen) system can impact how well 
the immune system recognizes and responds to pathogens. 
Proper nutrition is essential for optimal immune function. 
Deficiencies in key nutrients, such as vitamin D, vitamin A, 
zinc, and iron, can impair immune responses and increase 
vulnerability to infections [9]. Exposure to pathogens, 
pollutants, and toxins can affect immune function. For 
example, air pollution and smoking can impair the function of 
the lungs’ immune defenses. Additionally, hygiene practices, 
such as hand washing and vaccination, play a critical role in 
reducing the incidence of infections. Conditions like diabetes, 
cardiovascular disease, autoimmune diseases, and HIV/
AIDS can impair immune function, making individuals more 
susceptible to infections. Immunocompromised states, either 
from disease or as a result of immunosuppressive treatments 
(e.g., chemotherapy or organ transplantation), put individuals 
at higher risk of infections and complications [10].

Conclusion
Host immunity is a complex and highly coordinated system 
that provides protection against a wide variety of pathogens. 
Both the innate and adaptive immune systems are essential 
for detecting, responding to, and eliminating infections. 
The immune response is influenced by numerous factors, 
including genetics, age, nutrition, environmental exposures, 
and underlying health conditions. Understanding how the 
immune system works and the factors that influence immune 
function is critical to developing strategies to prevent and 
treat infections, manage autoimmune disorders, and improve 
vaccine efficacy. As research into immunology continues to 
advance, the hope is that a deeper understanding of immune 
mechanisms will lead to the development of novel therapies 
for immune-related diseases and more effective ways to 
bolster the immune system, ultimately improving global 
health outcomes.
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