Block or subvery met paths in biosyn of DNA

Inhibits DHFR (conv F to THF)
THF needed for DNA/RNA syn

Folate Ant. Folate ess for syn of purines aand thymidylate
ess for DNA syn and cell division

Methotrexate most widely used FA Antimetabolits

Treatment of chorioCA, breast CA

Myelosuppression (7-10days) rec 14-16 days Toxicity

Administered Orally, IV, IM, IT

Low lipid sol no cross BBB
N&YV Diarrhoea Rashes

Liver dysfunction at high doses
Cerebral atrophy
Pneumonitis

S/E

LFTs, FBC, RFT Must monitor!

Drug interactions with 5-FU, Alcohol, Aspirin, Steroid, Sulphonamides

Analogues of Purines/Pyrimadins
Inhibit enzymes directly or after form false
Purine analogue - thioguanine, mercaptopurine J Form a false RNA/DNA slow to replicate due to extra binding groups Nucleic acid synthesis inhibitors

Side effects similar to methotrexate
Orally administered: Treat hairy cell leukaemia

Pyrimadine analogue - fluorouracil, cytarabine

Surgical excision

Irradiation

Approaches to Elimination of CA

Chemotherapy

Role of therapy depends on tumor stage and development

Uncontrolled proliferation

Biology of CA Loss .of Function (poorer diff faster growth)
Invasiveness

Metasteses

Disease with uncontrolled proliferation and spread within body of abnormal forms of body's cells

Tumour is abnormal mass of tissue, growth of which exceeds and is incoordinated
with normal tissues and persists in same manner after cessation of provoking stimulus

——{ Stages of Tumor growth Dividing Only target of cytotoxic drugs

Resting, capable of division

Benign Localised growth, grow by expansion, compression or displacing surrounding tissue No longer capable of division

Capable of invasion/metastasis. Grow by local infiltration,
destroying tissue through which they invade

Malignant

Cancer

25% all deaths in UK
Death strongly age related

Incidence
Spindle poisons! Adults - colon CA, Lung CA
Vli)ncrist::\ o ’ Plant origin affect microtubule fxn Vinca alkyloids Children - Acute leukemia, retinoblastoma, neuroblastoma
. . Affect spindle formation in mitosis
Vinblastine

Normal cell turns CA by DNA mutation

5 Multistage process involving series of steps - , = ,
Genesis of CA cell Normal cells contain genes with ability to suppress malignant change

Gene p53 - if DNA damaged p53 gene prod acc and arrest DNA replication at R
If repair fails p53 triggers apoptosis
p53 mutations commonly found in human cancer cells

Bind to tubulin and inhibit polymerisation prev spindle form causing arrest in metaphase

Taxol Inactivation of tumour supp genes
From yew tree bark
Int mitosis preventing dissasembly of formed microtubules

Ovarian CA and drug resistant Breast CA

Two categories of genetic change

Host genes promote malignancy, proto-onc conv to onc genes
Oncogenes are genes that confer malignancy on a cell

Activation proto-oncogenes

BRCA-1,2 account for maj OV and Breast CA

Cancer Pharm

Cell growth
Gl RNA, Protein Synthesis
Prep for DNA Synthesis
Prevents cell division by causing DNA damage
Causes accum n'ucleotide precursors, prevents incorp inFc? I;)NA Radioactive Isotopes Progression signals by growthfactor/oncogenes
RAN and protein syn not affected, not harmful to non dividing cells R Checkpoint Inhibitory feedback controls hold up DNA syn if damaged
Radioactive isotopes (I131) target thyroid tumours [ -Repair/Apoptosis
S DNA Synthesis/Replication
Cell Cycle
G2 Synthesis of components for mitosis
Interphase Gl,S, G2
Prophase Chromosome contract
k P Attach to miccrotubule spindle at opp poles cell
Mitosis . . .
Metaphase Chromosomes line at equator and seperate in two chromatids
Anaphase Microtubule spindle contracts pulling chromatids apart
Plasma membrane constricts in middle prod two daughter cells
Telophase Nuclear membrane reforms
\\ Chromosomes elongate
N&V, relieved by anti-emetics Immediate GO Cells not dividing but can re-enter cell cycle
k Sl el darmaed fin Camear cls Drugs filsruptlng cells are cytotoxic to dividing cells
: . Useful in cancer chemotherapy
Uncontrolled proliferation leads to tumour growth : 1
Kills normal rapid dividing cells too! Bone marrow
Bone marrow and immune suppression Principle Side Effects I::Ii(coiffs:;z:g\?itr;z;:)s‘il:ivi ty
Low resistance to infection L oo .
Sakyes wend hesling Current limitation 'PI:Zt:illtzII:Tematlon of tumor not possible
GIT disturbances, mucosal ulceration, Bleeding Delayed ) . .
i el ey s e i el Aimed at cell destruction, not at changes that make a cell malignant
sterility, teratogenesis, imparied growth kids
mutagenesis (incr risk secondary CA)

More effective antiemetics/treatment regimens

Selective targeting of anticancer compounds

-tmor specific antigens-monoclonal Abs

/ -specific molecular alterations may be found in tumour cells which may lead to design of smart drugs
Augmenting host immune response to tumour

Developing agents that reverse MDR

Advances in knowledge of cancer biology

Future Strategies

determine that there is no better treatment

Does benefit justify risk

What is measurable factor to allow progress to be assessed
Treat sensitive tumours early for total cell death

Use a combo of drugs

Repeated courses of high dose chemo with intervals

Depends on existence of biochem diff btw tumour and host

Principles of Chemotherapy

Depends on devl drugs selective to malignant cells

Burkitt's lymph DT 24hrs
Problem - CA large before caught Breast 3 months

30 doblings req to prod tumor 2cm

Response to Chemotherapy Childhood acute leukaemia (Vincristine)
- Tumours in which striking response and benefit Hodgkin's disease (Cyclophosphamide)
Drug combos may be cytotoxic to tumor but not general Crenteeidiems (1 eee)
Treatment with > | agent reduces resistance v q 1d
Treatment Schedules Drugs given in large doses int, courses over ém, 2-3w apart i Eer);.a v;mce |seased ) St @A (Grlen e, s ais
-allows bone marrow to regenerate in intervals Xisting bone marrow depression Tumours in which chemotherapy less effective - ’
& Presence of active infection Acute leukemia in adults
Intermittent combination therapy \\ Chemotherapy ineffective SZT:;‘:igt:Stinal carcinomas (Fluorouracil)

Different biochemicals in cell

Attacking cells at different phases of growth cycle
Synchronise active cell cycles

Use drugs that do not suppress bone marrow

Empirically
known to be effective as single agents
Combination chemotherapy in practise toxicities do not overlap
Drugs chose because empirical use determined margins of safety
Create a spectrum of activity against dividing and non-dividing cells

ABVD: doxorubicin (Adriamycin), bleomycin, vinblastine, dacarbazine
MOPP: mustine, vincristine (Oncovin), procarbazine, prednisolone

Known by acronyms

k Adiuvant thera Therapy given after surg/rads to eliminate micrometasteses
] PY Used for tumours known to spread (Breast CA)

Objective: Kill tumour cells which may be present but undetectable at early stage of growth
during rapid proliferation

May risk drug induced tumour!




