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l	 Toll-like receptor agonists (TLR agonists)
l	 Antibodies
l	 Inhibitors of T regulatory cells (Tregs).

1.  Vaccines
Vaccines have the longest history of use of all of the immune modulating drugs (41). 
Edward Jenner is the scientist most associated with the invention of vaccination. 
Jenner’s vaccination of a boy, James Phipps, involved the removal of fluid from a cow-
pox lesion on the hand of Sarah Nelmes. The fluid was inserted into two incisions in 
the skin of Phipps’ arm. After 7 days the boy became slightly unwell, but soon recov-
ered (42). Vaccination had a basis in the earlier practice of variolation, which had been 
practiced in China as early as the Sung Dynasty (960–1280 AD) (43).

2.  Cytokines
The “cytokines” encompass three categories of molecules, namely, cytokines, chemo-
kines, and certain growth factors (44). Interferon was the first cytokine to be described, 
as documented in a paper from 1957 (45). Cytokines function as autocrine signals 
(secretion and stimulation of the same cell), paracrine and juxtacrine signals (stimula-
tion of nearby cells), or endocrine signals (circulating in the peripheral blood to act 
on cells remote to the source of production). A small proportion of the cytokines have 
been used as drugs. For example, interleukin-12 (46) interferon-gamma (47) and inter-
feron-alpha (48) have been tested, or are in actual use, for treating various cancers and 
immune disorders. The cytokine, granulocyte-macrophage colony-stimulating factor 
(GM-CSF), has shown promising results for treating melanoma (49) lymphoma (50) 
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