Anti-Metabolite Drugs, Signal Transduction Inhibitors, and Anti-Angiogenic Drugs
Anti-metabolite drugs inhibit nucleotide and DNA synthesis enzymes in tumor and normal cells.  
All are prodrugs, which provides the opportunity for resistance if cancers can stop 
metabolizing them.  All stop DNA synthesis and break strands.  Frequently kill in S phase.

Toxicities include myelosuppression, alopecia, and epithelial shedding.  Also, risk of 


secondary leukemia.

Drug resistance and drug delivery to hypoxic areas are major limitations of these drugs.
Methotrexate is a folate antagonist that must be actively transported into and activated in cancer 
cell.  It inhibits DHFR, which catalyzes conversion of folate to FH4.  FH4 is required for 
purine and pyrimidine synthesis, so methotrexate blocks nucleotide synthesis.  It is the 
most versatile of all chemo drugs.  Toxicities include hepatoxicity, nephrotoxicity.  
You can use leucovorin, a false FH4, for leucovorin rescue to counteract side effects.
Hydroxyurea is a deoxynucleotide synthesis antagonist, so it inhibits DNA synthesis.  Used for 
leukemias and head/neck cancers.  Resistance is common due to overexpression of the 
antagonized enzyme.
5-FU is a pyrimidine synthesis antagonist.  5-FU must be activated by two enzymes to reach its 
active form, 5-F-dUMP.  5-F-dUMP covalently binds thymidylate synthase, which makes 
thymine.  It can also intercalate and directly cause strand breaks.  5-FU treatment is also 
used with leucovorin rescue to lower side effects.

Capecitabine is simply an oral version that is converted to 5-FU.
6-mercaptopurine is a purine synthesis antagonist.  Like 5-FU it must undergo activation and can 
then inhibit enzymes and intercalate into DNA.  Resistance occurs frequently when 
activating enzyme is downregulated, or by xanthine oxidase.  Toxicity is myelosuppression.
Gemcitabine is an inhibitor of DNA polymerase.  It is once again a nucleoside analogue that must 
be activated within the cancer cell.  Primary toxicity is myelosuppression.
Signal Trandsduction Inhibitors
Gleevec inhibits hyperactive tyrosine kinases:



1.  BCR-ABL positive cells resist apoptosis and have altered adhesion properties.      


These cells are very prone to chronic myeloid leukemia (CML). 

2.  cKit is a mitogen that causes cells to proliferate.


3.  PDGF tyrosine kinase is a mitogen
Anti-Angiogenesis Drugs

These drugs do no cause remission.  Must be used in conjunction with chemo.
Protease inhibitors that block breakdown of ECM.
Inhibitors of endothelial proliferation such as Gleevec, angiostatin, and endostatin.

Proteasome Inhibitors
Bortezomib uses boron to inhibit proteasomes.  This stabilizes apoptotic proteins such as p53, 
tipping the balance in favor of apoptosis.  May be a great adjuvant to chemotherapies.
