An antibody is a small protective protein made by the immune system to help the body
recognize and fight harmful invaders. The immune system is the body’s defense network
that protects against disease. These invaders are usually bacteria, viruses, toxins, or
other foreign substances that enter the body and do not belong there.

To understand antibodies, it is important to understand the word antigen. An antigen is
any substance that the immune system identifies as foreign or dangerous. Antigens are
usually molecules found on the surface of pathogens. A pathogen is a microorganism
that causes disease, such as a virus or bacterium.

When a pathogen enters the body, the immune system begins searching for it. Certain
immune cells called B cells (short for B lymphocytes) are responsible for producing
antibodies. B cells are a type of white blood cell, which are the cells in the blood that
fight infection.

Each B cell is designed to recognize one specific antigen. When a B cell detects the
antigen it is designed to recognize, the cell becomes activated. It then multiplies and
turns into a plasma cell. Plasma cells act like factories that produce large numbers of
antibodies.

An antibody has a unique Y-shaped structure. This shape allows it to attach to specific
antigens. At the tips of the Y shape are areas called binding sites. These binding sites are
shaped to match a particular antigen, similar to how a key fits into a specific lock.

Because of this matching shape, antibodies are extremely specific. One antibody type
will usually attach only to one particular antigen. This precision helps the immune
system target harmful organisms without attacking normal healthy cells.

When an antibody attaches to an antigen, several important things happen. One of the
main functions is neutralization. Neutralization means the antibody blocks the harmful
part of the pathogen so it cannot infect the body’s cells. For example, some antibodies
attach to viruses and prevent them from entering human cells.

Another function of antibodies is tagging pathogens for destruction. When antibodies
attach to bacteria or viruses, they act like labels that signal other immune cells to destroy
the invader. Immune cells such as macrophages recognize these tagged pathogens and
then swallow and break them down.

Antibodies can also help activate additional defense proteins in the blood. These
proteins are part of the complement system, which helps break apart bacteria and
infected cells.

The body produces several types of antibodies, called immunoglobulins.
Immunoglobulin is simply the scientific name for antibodies. The main types are IgG, IgA,
IgM, IgE, and IgD.



IgG is the most common antibody in the blood and provides long-term protection against
many infections. IgA protects body surfaces such as the mouth, lungs, and digestive
system and is found in saliva, mucus, and tears. IgM is usually the first antibody
produced when the body encounters a new infection. IgE is involved in allergic reactions
and defense against parasites. IgD mainly helps regulate B cells.

One of the most powerful abilities of antibodies is their role in immune memory. After the
body fights an infection, some B cells remain in the body as memory cells. These cells
remember the specific antigen that caused the infection.

If the same pathogen enters the body again later, the memory cells quickly trigger the
production of antibodies. Because the immune system already recognizes the pathogen,
the response is faster and stronger. This is why people often do not get the same
infection twice.

This immune memory is also the reason vaccines work. A vaccine introduces a harmless
version or piece of a pathogen into the body. The immune system produces antibodies
and memory cells against it. Later, if the real pathogen enters the body, the immune
system already knows how to fight it.

Antibodies are therefore one of the most important tools of the immune system. They
allow the body to identify foreign invaders, attach to them, block their harmful actions,
and help other immune cells destroy them. Through this process the body is able to
defend itself against many different diseases.



