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Introduction
The human body is constantly exposed to a wide array of 
potential pathogens, including bacteria, viruses, fungi, and 
parasites. In response, the body has evolved a complex 
and sophisticated set of defence mechanisms designed to 
protect against these harmful invaders. These host defence 
mechanisms can be classified into innate (nonspecific) and 
adaptive (specific) immune responses. While the innate 
immune system provides immediate protection against a 
broad range of pathogens, the adaptive immune system 
tailors its response to specific threats, providing long-term 
immunity. This article will explore the different layers of 
host defence mechanisms, their roles in infection prevention, 
and the interplay between innate and adaptive immunity in 
safeguarding the body from disease [1, 2].

The innate immune system is the body's first line of defence 
and responds rapidly to any threat. Unlike the adaptive immune 
system, which takes time to develop a specific response, the 
innate immune response is nonspecific, recognizing broad 
patterns of microbial components. The body’s first line of 
defence includes physical and chemical barriers that prevent 
pathogens from entering. The skin acts as a physical barrier 
that prevents microorganisms from entering the body. It is also 
acidic, which helps inhibit the growth of many pathogens. The 
respiratory, gastrointestinal, and urogenital tracts are lined 
with mucous membranes that trap and flush out pathogens. 
The mucus produced by these membranes contains enzymes 
that break down bacterial cell walls. Both saliva and tears 
contain antimicrobial enzymes like lysozyme, which can 
break down bacterial cell walls and protect against infection 
[3, 4].

If pathogens manage to bypass the physical and chemical 
barriers, the body deploys various immune cells to neutralize 
the threat Phagocytic cells, such as macrophages, neutrophils, 
and dendritic cells, engulf and digest invading microorganisms. 
Once pathogens are ingested, the phagocytes break them 
down using enzymes within specialized compartments called 
phagosomes. NK cells are a type of white blood cell that can 
recognize and destroy infected or abnormal cells, such as 
tumor cells, without the need for prior exposure. NK cells 
release cytotoxic substances that induce the death of these 
cells [5, 6].

While the innate immune system provides immediate 
defence, the adaptive immune response offers a more 

specific and targeted attack against pathogens. Unlike innate 
immunity, which responds to general features of pathogens, 
the adaptive immune system identifies and targets specific 
antigens, which are unique molecules found on the surface 
of pathogens. The adaptive immune response consists of two 
main components: the humoral immune response and the 
cellular immune response. The humoral immune response 
involves B lymphocytes (B cells), which are responsible for 
producing antibodies (immunoglobulins). These antibodies 
specifically bind to antigens on the surface of pathogens, 
neutralizing them and marking them for destruction by other 
immune cells. Antibodies can neutralize toxins, prevent the 
virus from entering host cells, and opsonize bacteria for easier 
phagocytosis [7, 8].

One of the key features of the adaptive immune system is 
its ability to "remember" previously encountered pathogens. 
This memory allows for a more efficient and faster immune 
response upon re-exposure to the same pathogen. Vaccination 
leverages this ability by exposing the immune system to 
harmless components of a pathogen (such as proteins or 
inactivated viruses), stimulating the production of memory 
cells without causing illness. If the vaccinated individual is 
later exposed to the actual pathogen, the immune system can 
mount a rapid and effective response [9].

Innate and adaptive immunity are not separate systems but 
work together to protect the body from infections. The innate 
immune system provides an initial rapid response to pathogens, 
containing the infection and alerting the adaptive immune 
system to the threat. In turn, the adaptive immune system 
enhances and fine-tunes the immune response by targeting 
specific pathogens and generating long-term immunity. For 
example, dendritic cells act as a bridge between the two 
systems by capturing pathogens and presenting their antigens 
to T cells, initiating the adaptive immune response [10].

Conclusion
The body’s defence mechanisms are a complex network of 
systems working in concert to protect against infections. The 
innate immune system provides rapid, nonspecific defense 
through physical barriers, immune cells, and inflammatory 
responses. The adaptive immune system, although slower to 
respond, provides specific, targeted protection and generates 
long-lasting immunity. Together, these defence systems form 
a robust line of defence that helps the body fight off infections 
and maintain health. Understanding how these mechanisms 
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work—and how they can be strengthened or impaired—offers 
important insights into disease prevention, immunotherapy, 
and the development of vaccines.
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