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Tumor in the body and tail of pancreas with liver 
metastasis
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Benefits of tumor 
growth delay

Toxicity of
therapy

u Chemotherapy may shrink the tumor,  provide relief 
of symptoms and lead to improvement.

u Chemotherapy may cause toxicity which leads to 
deterioration.

Improvement Deterioration
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Nitrogen Mustard 
Alkylating Agents.



Inter Strand

Cross Linking

by

Nitrogen 
Mustard
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ØØ Acute toxicitiesAcute toxicities
§§ vomiting, mucositis, low blood countsvomiting, mucositis, low blood counts

ØØ Chronic toxicitiesChronic toxicities
§§ cumulative organ damage cumulative organ damage -- heart, lung, nerves.heart, lung, nerves.

ØØ Late toxicitiesLate toxicities
§§ infertility, secondary cancers.infertility, secondary cancers.
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A greater understanding of cancer biology has identified A greater understanding of cancer biology has identified 
a number of potential novel approaches to cancer a number of potential novel approaches to cancer 
therapy:therapy:

•• Cell SignalingCell Signaling
•• Apoptosis and cell deathApoptosis and cell death
•• Agents directed at tumor vasculatureAgents directed at tumor vasculature
•• Cell cycle inhibitors Cell cycle inhibitors 
•• ReplicativeReplicative--selective adenovirus; Gene therapyselective adenovirus; Gene therapy
•• Differentiation agentsDifferentiation agents
•• Antisense Antisense oligonucleotidesoligonucleotides
•• ImmunostimulantsImmunostimulants; Vaccines…………………...; Vaccines…………………...
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