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expression patterns, that is, they can express Th1-type cytokines or Th2-type cytokines. 
The following concerns T cells. T cells occur as two types, CD4 T cells and CD8 T 
cells, and once stimulated by a presented antigen, the T cells can undergo two consecutive 
responses, namely, naive immune response followed at a later time by memory immune 
response. Such an abundance of pairs is rarely found in any other field of science, except, 
perhaps, for physics. High school students are familiar with the wave/particle duality of 
light, with positive and negative electric fields, and with matter and anti-matter.

a.  Myeloid DCs and plasmacytoid DCs
Dendritic cells occur as two types of cell lineages, myeloid dendritic cells, and plasma-
cytoid dendritic cells.

b.  Th1-type response and Th2-type response
By expressing and releasing cytokines, dendritic cells can stimulate subsequent Th1-
type immune response, or Th2-type immune response. For example, Salmonella bacte-
ria can infect dendritic cells, and once inside, provoke the activation of the dendritic 
cells and stimulate the dendric cell to express IL-12 (80). Th1-type immune response 
involves increased expression of interleukin-12 (IL-12) and interferon-gamma (81).

To provide another example, certain allergens, and helminths such as Schistosoma 
mansoni (82) and Nippostrongylus brasiliensis, stimulate dendritic cells to express Th2-
type cytokines (83,84). Th2-type immune response involves increasing the expression 
of the cytokines IL-5, IL-5, IL-9, and IL-13 (85). IL-12 is a master controller, as it 
stimulates Th1-type response and inhibits Th2-type response (86).

c.  Externally acquired antigens and internally acquired antigens
Dendritic cells can present internally acquired antigens, that is, antigens newly biosyn-
thesized in the dendritic cell, and these are presented by MHC class I (87,88). Dendritic 
cells can present externally acquired antigens, and these are presented by MHC class II.
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