Pyrimidine antagonists 7
Fluorouracil (5-FU)

5-Fluorouracil (5-FU)

* 5-FU is incorporated into both RNA and DNA. TaRGeT caLL =5
5-FU is converted to 5-FdUMP, which competes with
deoxyuridine monophosphate (dUMP) for the enzyme orime T e
thymidylate synthetase. | o™
5-FU = 5-fluorouracil 5-FUR — 5-FUMP
5-FUR = 5-fluorouridine | Hnene
5-FUMP = 5-fluorouridine monophosphate 5-FUTP  5-FUDP
5-FUDP = 5-fluorouridine diphosphate | |1 Hibenudeotide
5-FUTP = 5-fluorouridine triphosphate HRA 5“‘“-"“:
dUMP = deoxyuridine monophosphated :
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TMP = deoxythymidine monophosphate AUMP ez ATHP
5-FAUMP = 5-fluorodeoxyuridine monophosphate. __,-"wmg 52';;“"'
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Needed for DNA
synthesis and
cell growth

* [eucovorin is administered with 5-FU, because the reduced
folllaae coenzyme is required in the thymidylate synthase
inhibition

Pyrimidine antagonist they look like pyrimidine base

¢S thioguanine almost look similar like MP JI ie WSa purined) e b
adverse reaction and drug- drug interaction are less to be seen J| (==
6-MP Jb 4 )i with thioguanine
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Thymidine bases ready to be corroborated in the DNA synthases

alilee < inhibition for thymidylate synthetase Jar: 75 S 4l 138 duMP
5-FU you will block the synthesis of the thymidine J slaa3uls inhibition
which is needed for replication and cell growth so when we cancel this
step we will induce cell death and impair the DNA replication in that
cell



further to get a powerful 2=l inhibition Jezs I s 5391 138 43) ) o
inhibition of 5-FU this is has been done if 5-fu administered with
leucovorin or in reduced form of folic acid will enhance the inhibition of
thymidylate synthetase by 5-fu

leucovorin to control methotrexate adverse reaction J el b JS Wlias
wile leucovorin given with 5-FU to enhance anti-cancer action to
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Pyrimidine analoges-Fluorouracil (5-FU)

* 5FUis administered intravenously b/c of its severe toxicity to

the GIT. e

* The dose of 5-FU must be adjusted in impaired hepatic Y — T, 2
function. _—

* Elevated levels of dihydropyrimidine dehydrogenase (DPD) ‘L"}-ﬁ-‘.’“i

can increase the rate of 5-FU catabolism and decrease its p=y "f"

bioavailability. The DPD level varies from individual to Tirree

individual. """"“I -

+ complete deficiency ofthe DPDenzyme is seenin up to 5%of
cancer patients. In this particular setting, severe toxicity in the
form of myelosuppression, diarrhea, nausea and vomiting, and
neurotoxicity isobserved.
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Pyrimidine antagonists-Capecitabine
* oral fluoropyrimidine carbamate.

* undergoes a series of enzymatic reactions, the last of
which is hydrolysis to 5-FU. This step is catalyzed by
thymidine phosphorylase, an enzyme that is concentrated
primarily in tumors.

* Main toxicities of capecitabine include diarrhea and the
hand-foot syndrome.

While myelosuppression, nausea and vomiting,

mucositis, and alopecia are also observed with capecitabine,
their incidence is significantly less than that observed with
intravenous 5-FU.
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Pyrimidine antagonists-Gemcitabine

* |s a substrate for deoxycytidine kinase, which
phosphorylates the drug to 2',2"-difluorodeoxycytidine

Dooxycyticdine

triphosphate.

* Gemcitabine is infused IV.

* Side Effects:

* Myelosuppressionin the form of neutropenia is the principal
dose-limiting toxicity. Nausea and vomiting occur in 70% of
patients and aflu-like syndrome hasalso been observed.
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activation by kinase enzyme become active it J! J s 43l (o jmi Ly
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can induce fever du to infection and the 25 (S« neutropenia J! gla
patient because of the drop in the neutrophil count (they have a rule as
defense mechanism) so its conceded a dose limiting toxicity that
should be taken in consideration once its develop you can not increase
the dose and sometime we make withdrawal to use other medication

neutrophils J 22 Jladi can fever J) (e ilady Ll

MICROTUBULE INHIBITORS-Plant alkaloids

*» These classes differ in their structures and MOA but share the multidrug
resistance mechanism.

* Cell cycle specific agents
= VVinca alkaloids (vinblastine, vincristine)
= Taxanes (paclitaxel, docetaxel)
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Taxine end with suffix taxel

microtubules but in different action J! Je 1 5L (il

3 Normal mitosis

Vinca alkaloids: Vinblastine, Vincristrine e
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Chromos ome

* Structurally related compounds derived from Vinca N5 R e, =
rosea (Vinblastine & vincristrine). spime S O Tebuin

* Despite their structural similarity, there are e ~
significant differences between them in regard to Q=5

clinical usefulness and toxicity.

(3 Mitosis blocked by
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Vinca alkaloids: Vinblastine, Vincristrine

* Pharmacokinetics :
* Intravenous injection leads to rapid cytotoxic effects and cell destruction.

* Thevinca alkaloids are concentrated and metabolized in the liver by the cytochrome
P450 pathway. They are excreted into bile and feces.

* ADRs

Vinblastine:

* NV, bone marrow suppression, alopecia.
Vincristine:

* Neurotoxicity: peripheral sensory neuropathy

* Syndrome of inappropriate secretion of antidiuretic hormone (SIADH)

high myelosuppression L ¢4 general ADRs Jl o lae

autonomic nerve also J! i~ 4lle neurotoxicity 4! vincristine J) W/
urination & W 43 fluid retention J) 2 a8 53 5 effected

Taxanes: Paclitaxel, Docetaxel | = ™"
* Cell cycle specific (G2/M phase of the cell cycle) :i
* MOA: They bind reversibly to the B-tubulin subunit ,
promoting polymerization and stabilization of the s\ \pinle dsoies
polymer rather than disassembly. Thus, they shift the vl
depolymerization-polymerization process to
accumulation of microtubules. The overly stable e
microtubules formed are nonfunctional, and - Avaphass
chromosome desegregation does not occur. This i
results in death of the cell (- 3
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Vinca alkaloids promote the g
disassembly of microtubulesby @ @
directly binding to tubulin (5).
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Taxanes also bind to tubulin,
but in a way that stabilizes
microtubules and prevents
them from disassembling (6).

Disassembling
microtubule
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Taxanes: Paclitaxel, Docetaxel

* ADRs:
* Neutropenia: treatment with colony stimulating factor (Filgrastim) can help
* Peripheral neuropathy
* Transient, asymptomatic bradycardia: Paclitaxel
* Fluid retention: Docetaxel

* Serious hypersensitivty: patients are pre-treated with dexamethazone,
diphenylhydramine.
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Antitumor antibiotics

* Antitumor antibiotics produce their effect mainly by direct action
on DNA, leading to disruption of the DNA function.

* All the anticancer antibiotics now being used in clinical practice are
products of various strains of the soil microbe Stremptomyces.

*  Cell cycle non-specific.

* Agents: Doxorubicin, daunorubicin, idarubcin.

cell cycle nonspecific they just incorporated in DNA like o= 3ke Js
alkylating agent
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