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The amino acid sequence of human interleukin-10 (IL-10) is as follows (26):
1 mhssallccl vlltgvrasp gqgtqsensc thfpgnlpnm lrdlrdafsr vktffqmkdq

61 ldnlllkesl ledfkgylgc qalsemiqfy leevmpqaen qdpdikahvn slgenlktlr

121 lrlrrchrfl pcenkskave qvknafnklq ekgiykamse fdifinyiea ymtmkirn

Cytokines are about the same size as peptide hormones, such as cholecystokinin (27, 28) 
which has 115 amino acids, and adiponectin (29,30) a 244 amino acid hormone.

For every disease that is mediated by cytokines, two types of drugs can be designed. 
The first type of drug binds directly to the cytokine, and prevents the cytokine from 
binding to its receptor, thereby preventing the cytokine from transmitting a signal that 
contributes to the pathology of the disease in question. The second type of drug binds 
directly to the receptor, again preventing the cytokine from binding to its receptor.

d.  Cells of the immune system
The immune system comprises various cells, including dendritic cells (DCs), T cells,  
B cells, NK cells, macrophages, Kupffer cells, microglia, and neutrophils. Kupffer cells (31) 
are resident macrophages that are part of the liver and do not circulate in the blood-
stream, while microglia (32) are macrophages of the central nervous system (CNS).

In diagrams, all of these cells may be represented as a circle. Usually, though, den-
dritic cells are drawn in the shape of a starfish, because dendritic cells have dendrites or 
branches (33,34). There are two lineages of dendritic cells, the myeloid DCs and plas-
macytoid DCs. The former type of DC resembles a starfish, while the latter is round 
(35). The long dendrites of DCs are believed to contribute to the remarkable efficiency 
by which DCs take up, process, and present antigen to T cells (36).

Immune response, as it applies to infections, cancer, inflammatory disorders, and 
autoimmune diseases, involves the following chain of events. Dendritic cells take up 
antigens, and present the antigens to T cells, where the result is an activated T cell. In 
turn, the activated T cell proliferates, resulting in an increased population of T cells 

26  GenBank Accession No. AAA63207.1.
27  GenBank Accession No. AAI11027.1
28  Brody T. Nutritional Biochemistry. San Diego, CA: Academic Press; 1999;76–80.
29  GenBank Accession No. NP_001171271.
30  Shibata R, Ouchi N, Murohara T. Adiponectin and cardiovascular disease. Circ J. 2009;73:608–614.
31 Tomita M, Yamamoto K, Kobashi H, Ohmoto M, Tsuji T. Immunohistochemical phenotyping of liver macrophages 

in normal and diseased human liver. Hepatology. 1994;20:317–325.
32  Rock RB, Gekker G, Hu S, et al. Role of microglia in central nervous system infections. Clin Microbiol Rev. 

2004;17:942–964.
33  Blanco P, Palucka AK, Pascual V, Banchereau J. Dendritic cells and cytokines in human inflammatory and 

autoimmune diseases. Cytokine Growth Factor Rev. 2008;19:41–52.
34  Randolph GJ, Ochando J, Partida-Sánchez S. Migration of dendritic cell subsets and their precursors. Annu Rev 

Immunol. 2008;26:293–316.
35 Wu L, Dakic A. Development of dendritic cell system. Cell Mol Immunol. 2004;1:112–118.
36  Swetman CA, Leverrier Y, Garg R, et al. Extension, retraction and contraction in the formation of a dendritic cell 

dendrite: distinct roles for Rho GTPases. Eur J Immunol. 2002;32:2074–2083.




