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In spite of considerable progress in efforts to mitigate the suffering caused by dengue virus infection, 
the disease continues to grow, both in geographic spread and number of people affected. In the first of 
a planned 3-talk series, Dr. Anderson reviewed what we know about the dengue virus and the 
challenges – and opportunities – in creating an effective vaccine against it. 

Beginning with a quick review of dengue virus genetics, structure, and epidemiology, Dr. Anderson then 
focused in on the central question of dengue pathogenesis. As he pointed out, in spite of considerable 
research we still cannot answer the central question of why dengue can cause severe disease – is the 
pathology a direct result of dengue infection or a consequence of the host immune response to 
infection?  

To answer that question, Dr. Anderson’s laboratory has been examining mast cells – an important type 
of white blood cell that secretes antibodies and is typically associated with allergic reactions and 
helminthic infections. Interesting lines of evidence however show a provocative association with dengue 
infection however. Autopsies of patients dying from dengue show high concentration of mast cells in the 
blood. Histamine, an important immune modulator secreted by mast cells, is found in high 
concentration in both the urine and blood of dengue patients and the vascular permeability which is the 
hallmark of severe dengue might possibly be caused in part by the effects of histamine.  

Dr. Anderson’s laboratory found that mast cells are susceptible to dengue infection although conversely, 
in vivo infection of mast cell deficient mice showed increased dengue virus replication as well as an 
increase in macrophage tissue infiltration as well as increased bleeding time.  

The talk next turned to the question of dengue vaccines and specifically on a possible role for the 
dengue non-structural protein NS1. Working with collaborators in Taiwan, Dr. Anderson has found that 
NS1 is much more highly conserved between dengue serotypes in comparison to the dengue envelope 
protein and that it is a target for antibody, thus suggesting that antibody can have a protective function 
while avoiding the risk of increased viral uptake that may be associated with secondary heterotypic 
dengue infection. All of these features suggest that NS1 might play an important role in enhancing the 
efficacy of dengue vaccines, both those currently on the market and those in the development pipeline. 
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