The Origins of Drugs

called taxanes, acts on the cytoskeleton of the cell. Specifically, the drug acts on tubulin,
disrupts the normal behavior of the cytoskeleton in mediating cell division, and causes cell
death (22). Docetaxel (Taxotere®) is a semi-synthetic analogue of paclitaxel (23) having a
mechanism and anti-cancer properties similar to those of paclitaxel. Docetaxel can be syn-
thesized using a precursor extracted from needles of the European yew, Taxus baccata (24).
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e. Origins of cladribine

Cladribine (2-chloro-2"-deoxyadenosine) is a small molecule that is a nucleotide ana-
logue. Cladribine is an analogue of deoxyadenosine. After administration, cladribine
enters various cells and once inside the cell, an enzyme catalyzes the attachment of
three phosphate groups. The result is the conversion of cladribine to cladribine tri-
phosphate. Cladribine triphosphate, in turn, inhibits DNA synthesis, inhibits DNA
repair, and results in apoptosis (death of the cell). The drug is most active in cells with
high levels of the deoxycytidine kinase, such as lymphocytes (25). Cladribine is used
for treating multiple sclerosis and a type of leukemia (hairy cell leukemia).

The connection between deoxynucleotides and killing lymphocytes, as it applies to
cladribine, is as follows. Inherited deficiencies of the enzyme adenosine deaminase inter-
tere with lymphocyte development while sparing most other organ systems (26). The
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