Antineoplastics

Drug
Type
Action
DOA, Admin
Therapeutic Effect/Use
Side FX
Drug Intrxns

Mechlorethamine

Melphalan & Chlorambucil are derivatives of mechlorethamine, also have dbl warhead
Alkylating agent

Dbl warhead
Alkylate nucleic acids and proteins

(see below)

Produces yellow, chlorine & HCL gas. Breath it(tear mucous mem around eyes, blinding while destroying lungs
15-20 min

90% disappears from bld w/in 30 sec, very rapid w/ IV inject

IV, cuz extremely reactive
Hodgkins lymphoma

Leukemias & multiple myelomas (all 3 below??)
Vesicant – infiltrates veins or gets on skin(severe blisters (takes polish off shoes)

N/V (vomit due to CNS stim).  Give phenothiazine and barbiturate to alleviate symptoms


Cyclophosphamide

Ifosfamide (new version of cyclophosphamide)
Alkylating agent

Dbl warhead
Alkylate nucleic acids and proteins

(see below)

Prodrug –met in liver  by P450 enzymes for active

Cyclic ring(active & violent than mechlorethamine
IV

( thrombocytopenia, but (alopecia
N/V (vomit due to CNS stim).  Give phenothiazine and barbiturate to alleviate symptoms

Met excreted in kidneys as active cmpd(hemorrhagic cystitic w/ bld in urine(keep pts on high fluid output


Busulfan


Alkylating agent
NOT dbl warhead
Oral
Chronic granulocytic leukemia
Myelosuppressive

(pigment in skin, interstitial pulm fibrosis, amenorrhea


ThioTEPA

TEM (Triethylene melamine)
Alkylating agent






BCNU, CCNU, methyl-CCNU


Nitrosurea cmpd,

Lipid soluble, BBB, dbl warhead
Alkylate guanine of DNA (stops cell division), carbamylate protein
IV
Ave for development of cytotoxic drugs that distrib to CSF (CNS tumors) w/o having to be given intrathecally (like other drugs)
Toxic to hematopoeitic system, liver, and kidneys. Supress of periph leukocyte count (bone marrow depression) after mo. delay w/ leukopenia for 3-4wks after. Delay regardless of dose


Related to Alkylating
agents 






Procabazine



Hodgkin’s



Dacarbazine



Hodgkins



Altretamine



Resist ovarian carcinoma



Cis-DDP (cisplatin)

Derivative: Carboplatin

(similar;lrg doses required)
LIKE alkylating agents
Cross-links proteins probably w/ DNA.  May mod cancer cells so pt’s immune system can destroy them



Testicular (better than some others), ovarian, bladder cancer

Good w/ patients that failed to respond to other drug therapies
Damage to kidneys (follow w/ lots fluids & diuretic Mannitol that stim loss of heavy metal from kidneys.  Rapid passage doesn’t interfere w/ activity


Antimetabolites







6-Mercaptopurine


Purine analogue. Bind plasma protein 90%, body H2O distrib that follows fluid content of organs  & xcell fluid
Pro-drug, met by liver. Picks up ribose & P. 1)Suppress de novo purine biosynth by feedback inhib 4 some precurs 4 IMP form

2)Interferes w/ conversion of IMP(AMP or GMP

3)Inhib NAD synth & interferes w/ coenzyme A fxn
Oral, GI absorb complete

T1/2 90 min
Leukemia
Kills lrg vol cells. 

Some penetration into brain and CSF

Toxitcity: hemaological – bone marrow depression, GI-anorexia

Hepatic-jaundice
Allopurinol:

DNA & RNA reduced to purines & pyrimidines & released.  Purines met by xanthine oxidase(lots uric acid(gout. Tx gout w/ allopurinol to blk met pthwy. 6-MP looks like purine, so allopurinol blks its brkdwn(( 2 toxic levels unless dose (.

5-Fluorouraciil


Pyrimidine analogue
Pro-drug, Blks DNA synth by interfere w/ thymidylate synthetase (enzyme forms thymidylic acid which (thymine)

Incorporate as nucleotide into RNA ( depress RNA synth directly by blking incorp of uracil & orotic acid into RNA
IV, excreted as expired CO2 w/in 24 hrs
Breast cancer. Too toxic (ie. Therapeutic index too low) for leukemia
Toxicities(hemaopoetic(leukopenia, thrombocytopenia)

Gi: anorexia, diarrhea, stomatitis




Cytosine arabinoside
Pyrimidine analogue
Pro-drug, needs P for activate

Direct & specific inhib of DNA by incorp into internucleotide linkages in DNA, slows chain elongation, or inhib polymerase activity in DNA repair
IV, dose cleared in 15-30 min
Acute granulocytic leukemia of kids & adults
Toxicity:hematologic, GI (N/V/anorexia)


Methotrexate
Folic acid analogue
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Amethopterin-Tx Leukemia by antag Folic acid, alsoTx choriocarcinoma

Diseases responsive to chemo – Burkitt’s lymphoma, choriocarcinoma, acute lymphocytic leukemia, Hodgkins, lymphosarcoma, reticulum cell sarcoma, embryonal testicular cancer, Wim’s tumor and Ewing’s sarcoma

Burkitt’s lymphoma can disappear in 60% patients w/ Tx by cyclophosphamide  w/o evidence of recurrence

G1 phase – synth of cell components 40%

S phase – DNA synth 38%

G2 phase – synth of other nec things 4 mitosis 20%

Mitosis – sml % time cell in cycle 2%

Go phase – resting that some cells go to 

Cancer cells don’t nec divide more rapid than norm: epidermis 1-2mo, Leukemic blast cel 50-80 hrs thru cycle and dbl, breast ca 2-5 mo 4 one cycle (slow), multiple myeloma  dbls in 4 days(4 mo detectable. Below 10 to the 6th cells, can’t detect

Length of cell cycle=dbling time=generation; 30 generations nec to detect solid tumor (1 gram or 1 cm cubed), 40 generations (2.2 lbs, 1000cm cubed) lethal

Drugs kill constant % of original cells inoculated (log-dose kill) ( must do it several times.  

As tumor gets larger, doesn’t grow as fast cuz bld supply not as good- necrotic

Use combination drug therapy to combat tumor drug resistance and to get better hit at tumor

Toxicities of Antineoplastics: precursor cells of WBC, RBC, lymphocytes, platelets(hypoplasia(pancytopenia


Mucosal cells of GI: thinning and denudation, ulcerations of buccal mucosa, GI bleeding


Skin lesions, hair loss (alopecia)


Teratogenesis, sterility, menstrual irregularities, premature menarche, impaired spermatogenesis


Immunosuppression, impaired healing

Anti cancer drugs cause cancer too

Transport system used by cancer cells for multidrug resistance: cancer drug diffuses into tumor cell, ATP required for transport of drug right  back out of cell. (cyclosporine & vorapamine inhibit this)

Alkylating Agents: cmpds capable of replacing H atom by alkyl grp.  Two active groups in the molecule (bi-fxnl alkylating agents): 3 classes 

1) Undergo molec rearrange to from carbonium ions that readily from covalent linkage w/ impt biological molec (Nitrogen Mustards – 1( class, Ethylenimines)

2)Sulfate strippers –A rxn btwn cmpd and sulfhydryl grps(elim of sulfur

3)Nitrosurea cmpds

Alkylating agents: under neutral/alkaline conditions, one chlorethyl side chain cyclizes(releasing Cl-(immonium ion intermed (highly reactive). Strained ring scission yields electrophilic carbonium ion that reacts w/ H2O or nucleophilic grps like amino, carboxyl, P, or sulfhydryl grps of proteins and nucleic acids.

Impt in cytotoxic FX is form covalent bond btwn drug and 7-Nitrogen grp of guanine. Since molec is bi-fxnl, the other reactive chlorethyl side chain can undergo similar cyclization of 2nd side chain and form covalent bond w/ 2nd nucleophilic grp (7-Nitrogen grp of another guanine or other nucleophilic moiety)(adjacent DNA strands cross-linked and/or DNA strand may be cross-linked to proteins and/or protein-protein linkages can occur(major cytotoxic FX is the drug and DNA actually interacting. . .bridging of 2 guanines (covalent) in DNA prohibits it from separating during replication phase(term cell division (normal DNA only H-bonded)

Resistance to  alkylating agents: Ehrlich ascites tumor cells have ( ability to take up drug




E. coli  ( ability to excise cross-linked residues in DNA & repair defect

