






in turn these cells can stimulate many T cells due to the
large surface area of the dendritic cells. In contrast to the
bene¢cial e¡ects of IL-12, IL-4 is perhaps most responsible
for disease progression in mice infected with L. major. As
discussed above (Section 2), an early anti-LACK response
in susceptible BALB/c mice leads to production of IL-4,
down-regulation of IL-12 receptors and ultimately death
of the mice [3^5]. In addition, treating with IL-12 or with
anti-IL-4 allows BALB/c mice to heal an infection with L.
major [3^5], which demonstrates how these two cytokines
can literally have life or death e¡ects in infected mice.

However, in addition to IL-12 and IL-4, several other
cytokines have marked e¡ects on infection with L. major
in mice (Fig. 1). For instance, tumor necrosis factor
(TNF)-K is critical for resolution of a L. major infection
since infection with the parasite in TNF-K knockout mice
is fatal [23]. Among the many ways in which TNF-K may
play a role, the most obvious is its ability to enhance
macrophage activation, NO production and thus parasite

clearance. Similar to IL-12 and TNF-



munomodulatory properties of sand £y saliva that are in-
volved in this phenomenon, the reader is referred to Gil-
lespie et al. [32] or Kamhawi [33].

The immunomodulatory properties of whole saliva
(from either Old or New World sand £ies) or of maxadilan
(or MAX, a potent vasodilator/immunomodulator present
in the saliva of New World sand £ies) would be expected
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