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It can be easy to think of your immune system as generally inactive, waiting to spring
into action when a major infection comes on, but it is in fact never at rest. Daily, the
immune system is assessing the danger of foreign particles: flower pollen, carpet bits
you inhale, harmless bacteria on surfaces you touch, and, not infrequently, potentially
dangerous microbes.

Immune system responses are costly in terms of energy and while they are of critical
importance, they also take a toll on the body. These reactions and overreactions can
range from uncomfortable to even dangerous for the host. Which particles should an
immune system react to, and which should it ignore? Getting the answer right is
literally a matter of life and death.

Microbes and chemicals that are a threat to our bodies share a feature that harmless
ones do not: they cause cell death. When a cell dies due to an attack, the contents of
that cell pour out, flowing into the fluids between other cells. Some of these molecules
normally found inside cells and their derivatives (47 # #=) then serve a new purpose:
they can function as signals, triggering a response from the still healthy cells that
comprise our immune system. In this way, an immune

system can distinguish between dangerous and non-dangerous microbes, and
minimize overreacting to foreign particles that actually are no threat.

For example, as pathogenic microbes injure and destroy cells inside a mammal, the
genetic material in these cells (RNA and DNA) begins to fall apart. Genetic material
contains large amounts of a molecule called purine (&+4 ). Liberated from genes,
purine loses an electron (oxidizes) to form a new compound, uric acid. Thus, during




infection, large amounts of uric acid are produced by cells dying from infection, and
that acid pours into the extracellular matrix.

This sets off a chain reaction in which the uric acid stimulates dendritic cells (#+%
tm#2) to become more numerous and more active. These activated dendritic cells
then travel to lymph nodes (i# = %) where they alert immune cells such as T cells
(T m*z) that an infection is underway. The T cells then travel to the infection site
to attack the pathogenic microbe.

An immune response to harmless foreign particles would keep the body in a near-
constant state of immune activity, use unnecessary energy, and be more susceptible to
autoimmune disorders. The “dead cell alert” process helps ensure that the immune
system doesn’t become active simply due to the presence of a foreign particle.
Foreign matter and evidence of cell death are both needed to trigger an immune
response.
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In infections, microbial components provide signals that alert the immune system to
danger and promote the generation of immunity. In the absence of such signals, there is
often no immune response or tolerance may develop. This has led to the concept that the
immune system responds only to antigens perceived to be associated with a dangerous
situation such as infection. Danger signals are thought to act by stimulating dendritic
cells to mature so that they can present foreign antigens and stimulate T lymphocytes.
Dying mammalian cells have also been found to release danger signals of unknown
identity.

Here we show that uric acid is a principal endogenous danger signal released from
injured cells. Uric acid stimulates dendritic cell maturation and, when co-injected with
antigen in vivo, significantly enhances the generation of responses from CD81.
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Molecular identification of a danger signal that alerts the immune system to dying cells.
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