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The Trojan Horse is a legendary figure of a wooden horse used by 
the Greeks during the Trojan War to invade and destroy the Trojan 
city. Inside this seemingly harmless horse, supposedly sent as a sign 
of truce, were Greek warriors who at dusk, when the Trojan defenses 
were unarmed, took advantage to attack the city. This legendary 
figure can be used as an excellent analogy for the mechanisms some 
pathogens have adopted to invade the host and evade detection by the 
immune system. The ‘Trojan Horse Theory’ in immunology describes 
the ability of some microorganisms, using cells of the immune system 
itself as vectors, to escape the immune response.

The cells commonly used by these pathogens are phagocytes, such 
as neutrophils and macrophages, which are the first cells to reach the 
site of infection. These cells have microbicidal mechanisms that are 
able to eliminate the pathogen and aid in the control of infection. These 
mechanisms depend on the production of cytokines and chemokines, 
as well as the production of reactive oxygen and interferon species. 
However some pathogens are able to circumvent or inhibit some of 
these mechanisms thus allowing their survival, as well as enabling 
their dissemination to target sites, where they will multiply protected 
from the action of the immune system [1].

The neutrophil is the first cell that migrates to infected tissue after 
inoculation of the promastigote form of the protozoan parasites of 
the genus Leishmania. Leishmania is capable of inhibiting neutrophil 
proinflammatory cytokine production, such as TNF-α, increasing the 
production of anti-inflammatory cytokines, such as TGF-β, as well as 
preventing neutrophil microbicidal activity by negatively regulating 
IFN-γ. In addition, the parasite is capable of retarding neutrophil 
apoptosis, which would naturally go into apoptosis 6-10 hours after 
activation, to up to two days. Leishmania achieves this by interfering 
with the caspase pathway, preventing the processing of pre-caspase 
into caspase 3 [2,3].

The infected and apoptotic neutrophil secretes high levels of the 
chemokine MIP-1b, which attracts macrophages to the infection 
site. The moment the infected neutrophil becomes apoptotic and 
releases MIP-1b coincides with the peak migration of macrophages 
into infected tissue, so in situ macrophages encounter apoptotic 
neutrophils containing intracellular parasites rather than free 
Leishmania promastigotes. Since apoptotic cell phagocytosis is an 
anti-inflammatory signal, macrophage microbicidal functions are not 
activated, and the parasite survives [3].
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The Trojan Horse Theory can also used to explain how some 
microorganisms can overcome the blood-brain barrier to reach the 
brain. The blood-brain barrier is composed of endothelial cells lining 
the vascular and cerebral system and plays an essential role in the 
maintenance of hemostasis of neurons and glial cells, and blocking access 
of endogenous or exogenous toxic substances, including microorganisms 
[4]. However, some pathogens are able to cross this barrier. The first 
step is the infection of a phagocyte in the periphery. Once internalized, 
the pathogen can actively manipulate the phagocyte to promote brain 
migration; alternatively, it can suppress phagocyte activation and 
consequent sequestration in the source tissue, allowing the infected cell 
to circulate normally throughout the body. When an infected phagocyte 
reaches the brain, it adheres to the luminal side of the brain capillaries 
(with or without activation of BMECs) and crosses the blood-brain 
barrier between or through endothelial cells. Upon entry into the brain, 
the pathogen can exit its Trojan horse to infect other neural structures [5]. 
This model has been elucidated in more detail for HIV6 and other viruses, 
but other studies indicate similar strategies are utilized by some bacteria, 
fungi and protozoa, such as Listeria monocytogenes [6-10], Cryptococcus 
neoformans [11] and Plasmodium spp [12].

The dendritic cell (DC) can also act as a Trojan horse in some 
infections. During HIV infection, DCs perform two contradictory 
functions. On the one hand they are essential for building an efficient 
response against the virus, and are even the target of several studies for 
the development of HIV vaccines, whilst on the other hand it carries 
the virus directly to its target cell, the CD4+ T lymphocyte [13]. The 
CD4 molecule is the HIV-1 receptor, its binding to this receptor and the 
CCR5 or CXCR4 co-receptors allows the virus to enter the cell and follow 
its conventional viral cycle, including retrotranscription of its genetic 
material and integration into the genome. Productive CD infection is 
a very rare event, less frequent than CD4+ T lymphocyte infection. The 
type-C lectin receptor, DC-SIGN, which is highly expressed in local DCs.
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