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Concer is thought fo be a. new disease
that has deve?opeoL over the lasHOO
years due 4o environmental chonfjes .
% unhealthy diet.
% Smoking.

% Rir pollution.
buk @ncer is an old dissase thet hafl been
Since humons had been thesre.

History of Cancer

» The earliest reference to cancer
goes back to ancient Egypt (3000
BC). Those cases of cancer were
treated by cauterization. &

e The word “cancer” (which means
crab) was described by Hippocrates
(460-370 BC) because of the
invasive projections of cancer in the
adjacent tissue.

 Later, the Greek root “oncos”
(which means swelling) was used to

. onalogy and. oncolegist is the doctor thak iS
describe tumors. respnsie For e dicgss o the rogrert
 Giovanni Morgagni identified and
using Swery for the ineahmant of described cancers by performing

cancer was the first model of @ncer

trostment ank is SHI 0. mgin skEe - qtopsijes  (1761); John  Hunter
of reztment fo many Solel fugiors-

Liver Cancer, Image courtesy of Arief Suriawinata, MD,

(1728_1793) p ro posed Su rgical Department of Pathology, Dartmouth Medical School
remova I Of t umors. American Cancer Association
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Cancer Statistics

Estimated New Cases

West the most frequently

Commen diagnosed. @ncer IS poce 53 et m&;an ot s %
the deblliest Hype oF miw Lung &bronchus 119,100 Lung & bronchus 16660  13%
carcer il both Hhe Meles Cokn&roctom 79520 8% Colon & rectum 69980 8%
and. feales is the lun9 Unnary biaddor 64280 T% Uterine corpus 68570 %
Cancdr: Melsnomaofheskn 622680 6% Melanoma of the skin 280 5%
‘ Kidney & renal pehis 48,780 5% Non-Hodgin lymphoma 35,930 %
* very ve . Non-Hodgin lymphoma 45,630 5% Thyroid 32,130 3%
¥ very malignant e Oralcavity & pharynx 38800 4% Pancreas 28480 o
* Very diffifulh fo e Lovkema 3550 4% Kidney & renal pelvis 700 %

Leash Pancreas 31950 3% Lewkemia 25,560
Gommon |, AlSites 970250  100% Al Sites 927910 100%

Estimated Deaths

Males  Females

Lung & bronchus 69,410 2% Lung & bronchus 62470 22%

Prostate 34130 1% Breast 43600  15%

Colon & rectum 28,520 Colon & rectum 24 460 8%

Pancreas 25270 Pancreas 22950 8%

Goncer isnt a Single disease bwl: Liver & ntrahopaticble duct 20,300 Ovary 2950 %
ifs a spechrum of diseases depending Leckemia 13,900 Uterine corpus 12940 %
%

$R2E3

on fhe Hype or dissue of origin. Esophagus 12410 % Liver & intrahepatic bile duct 9.930
Urinary bladder 12,260 % Leukemia 9.760
Non-Hodgkin lymphoma 12,170 % Non-Hodgkin lymphoma 8,550
Brain & other nervous system 10,500 3% Brain & other nervous system 8,100
AllSites 319420  100% Al Sites 289150  100%

» Cancer is the second leading cause of death in the US.

*  >25% of the US population will be diagnosed with a type of cancer during their lifetime.

* In 2021, 1,898,160 new cancer cases and 608,570 cancer deaths are projected to occur in
the United States
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Surgial metheds Followed. by
radiation were used. respediVJ)!
o freak Gancer.

deriutives | itrogen Uusiord
ore now ComPOUﬂJLs were
in the | weapons ot wese
treate | sed in WWI.

this uxs the beginning of be
thinking that Some drugSs i
effective in €leminoding funjor

cells »
he tredted.
Children with
leukemia -

okgical During WWII, nitrogen mustard

they were effedive og hinsth feulemia.

History of Chemotherapy

was developed, and found to work
against lymphoma (studies by
Goodman and Gilman).

Sidney Farber studied aminopterin,
which interferes with folic acid

metabolism necessa for DNA
Garger cells ose Very dependant on kolic acds for thei

replication. Foudh ond. proliferdion.
e After Farber, the era of
chemotherapy has begun.

* About a quarter of cancer patients
will be cured solely by surgery.

* Most cancer patients will receive
systemic chemotherapy and only
10% will be cured or have a  sidneyFarber Boston, ma
prolonged remission.
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responses fo the chemotheraLY
ol then N number of dhiden
haol relppse and the auncer
9t blick agpn fo them-

the chilolf}1 had. temporary

" Cancer Gon Be. Trnted. With
Drugs OF “hemotherapy .

Tareq Saleh [©

History of Chemotherapy

SOME OBSERVATIONS ON THE EFFECT OF FOLIC ACID ANTAGONISTS
ON ACUTE LEUKEMIA AND OTHER FORMS OF INCURABLE CANCER

By Sioxey Farsex, M.D,

HE PRODUCTION of temporary remissions in the course of acete leukemia in

childeen by the administration of the compound, gaminopteroyiglutamac acid
{(aminopterin)'**—a biologic antagonist to folic acid®—has raised 2 pumber of theo-
retic and peactical questions, Confirmation of this Andiag has been reported from
scveral sources®; temporary remissions equally impressive have been obtained in
adules with acute leukemia by Dameshek.*

1t 15 the purpose of this paper to summanize bricfly the status of our obscrvations)
on the action of folic acid antagonists on acute leukemia and other incurable forms
of cancer for the interest of those now working with these agens, 1o stare the
nature of some of the problems which have arisen, and to indicate some directions
of further rescarch.

The demoastration by Lewisohn and his colleagues® of the occurrence of com-
plete regression in about onc-third of single spontancous breast camcers in three
different strains of mice treated with fermencation L. cased faceor, later shown to
be preroyleriglutamic acid (Hutchings et al.*) and the subsequent synthesis of this
compound by SubbaRow and his co-workers” led to our study of the effect of
preroyltnglatamic acid on incurable cancer in man. Amoag the patients so treated
were 11 children with acute leukemia, The occurrence of what we called an “accel-
craton phenomenon’’ in the viscera and bone marcow of these patients and an
experience with folic acid deficiency experimentally produced in the rat suggested
that it would be worth while to ascertain of this accekeration phenomenon might
be employed to advantage in the treatment of acute leukemia in children, cither by
the use of radiztica or nicrogen muscand therapy after pretrearment with folic acud
or conpugates of folic acid, or by the immediate use of folic acsd inhibitors or

Q@Wolters Kluwer



Hallmarks of Cancer

s defned. in e, simples ferms as Incperdart on T She qrow
Gcer is defined. in the Sim Self-sufficiency in mulads cm,e g)’ﬂ
growth signal shimgla nw"'
on ther 0

an abnormal, or uncontrolled. prliferation
ond. an unconbrlled. grawth o the cells -

Humon,/iammalion cellS are daily growing ond__haue o bigaer ghily fo

T i marrow b : i they Shop bein )
diticling like.in the. Skin [/Bone marrou Evading : Insensitivity to ot o o ~Qrowing
oll grw and di€ in a concentrate in ¢ i signals -

apoptosis ' anti-growth signals
eir job IS 1o Reep 7

proliferation in balance

well bakncedl patern and. they can ¢
+o gmdhs-h'muli and. grow and, they @n reS

to anfigrawth signals amd Stp growing -

ancer cells should_have g cerfain sg%o# |
hallmarks #ht make the @ner SpeCial agin
any other abnomal. Growth-

they have the at i . . .

to promfesuﬁ; Sustained Tissue invasion com b
o™ angiogenesis & metastasis %H‘g"gﬁy@w%:hmfd,mina}e
own hulrie ' Jofel hrough the IYmphelic vessels » bload vessels o a difleent

fo molignant fumors sife in the body-

L Limitless replicative B Rlccll
notential have the abilify o mekaShasize .

wionrshed. growth of cells:

Hanahan and Weinberg, 2000
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those featuses ore
now targels to the EGFR Cyclin-dependent
Newer Classes of inhibitors kinase inhibitors
anticancer drusgs.
very hew efedive 'I-a.rsﬂ'col * ¢
modalities +o Sustaining Evading
concer are. the &30l Aerobic glycolysis proliferative growth
why we hawer beter inhibitors signaling Suppressors
jrectment fo Carcer in Sadk
with comparison with Deregulating

WWLI -

Proapoptotic
BH3 mimetics

we have how @S“ﬂ"
force the @raxr cells fo Go Lnder

v 4
apophsis and. fo kill hem- @
Genome
instability &

Resisting
cell
death

Hallmarks of Cancer

Immune activating
anti-CTLA4 mAb

Enﬁblitrjg Telomerase
replicative ibi
rarkaetaliy Inhibitors

)

Selective anti-
inflammatory drugs

Tumor-
promoting
mutation inflammation
PARP cwwjidls have _Inducing Activating \
inhibitors the abilty angiogenesjs invasion &
to Seorete factors|“oromoting 145 e

that promete the | P70 ﬁ oo Supely Metastasis

formadion of new

bloool

Inhibitors of

Inhibitors of
VEGF signaling

HGF/c-Met

Hanahan and Weinberg, 2011
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. . rimickin is and. NeaesIS -
* Main goal: to induce cell death/growth pEee e

new Tame o Neurogjs

arrest (apopto_sis, NECroptosis, s mie bres
senescence, cytotoxic autophagy, mitotic Goals of Therapy
o cgtastrophe....) in tumor cells. T
eminazing . .
"{J;,gf”w- Cure, long-term, disease-free survival

wian e 52 Debulking, treating cancer as a chronic Palliation

gfujhlfilﬁc;ﬁa,q{ﬁkugzrd ISEQSE  inthe aie o ahonzd shages

these cells. . . oF e cunng Q)’MP/va relaled. to L‘[Pdﬁ;o%fdtpif&
vt ® Palliative treatment awer inthe exisloce of e tumor. waeuson o3 ceole
Mﬁqaﬁs” ' 1500 408® 57 ] pealized Locally Advanced  Metastatic
[} [] [} in h 5 .Ve ’
o Selective toXiCity Py o) b s e el o o s cone s e e 3

teading cancer cells -

* Recent therapies aim at utilizing the
immune system in eliminating tumor cells.

Reproduced and amended with permission, Thomas George MD, University of FL
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Understanding the cell cycle

S PHASE

SPECIFIC DRUGS

cytosine arabinoside,

hydroxyurea hese drgs inerfere
with the

. processes relajel. . b high growth
008 Shesis W ie oot smiess- © - Neoplasms with = m:t‘m sl
for call CYde SpeaFic

high percentage of i cknaosbe

g0 and. pmliferde more

1

S o S

}— S PHASE SPECIFIC

- I | ing Hheough fhe cell ke

creckboins QELFLIMTMG proliferation ~are, e i o) ,,

,:,";,.g“:"“',.,,, e G mcthotrcxat\(ese most SUSCepthIe tO  Jiaguidh carcers [humors”.
e e TN e cell prepares sl o
ﬁFmE : ) for cell division. CyC|E-SpeCIf|C

therapy

#e F*qse whcn Ceus
arrest within the
G content and. the 5

I s in fhe ke
M PHASE SPECIFIC DRUGS * Slow grow] nlg_smyémg% ﬁgf prolferhion

vincristine, vinblastine, paclitaxel e. g . C RC’ N SC LC are

: o pha cell diision.  these drugs farget mitesis
Srou%unllbeo"‘f.eg"‘ Paralel phase o the abilify of Hhe asll .
g bhe DL\ . y e Side less responsive to v
suprly> o g 74" CELL CYCLE NON-SPECIFICDRUG |, o/ _ i hose o salid Jumors and Hhey
G e Loali Liels (8P alkylating drugs, nitrosoureas, wm&%’ﬁ) g in Hhe cell Cyde andl they CyC I e-5 pECIfI c d rugs quuse MaSES.
Ul el SBpie IS antitumor antibiofics, procarbazine, gy domage and. induee asil deoth regaress
goub 15aS Lo laoles o cisplatin, dacarbazine the :

Source: L. L. Brunton, B. A. Chabner, B. C. Knollmann: Goodman & Gilman's: The Pharmacological Basis of Therapeutics, 12ed.
www.accesspharmacy.com

Copyright © McGraw-Hill Education. All rights reserved.
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By Erin Rod - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=50866822

Tareq Saleh © Copyright © 2018 Wolters Kluwer « All Rights Reserved &. Wolters Kluwer



Log-kill phenomenon

e Destruction of
cancer cells by
chemotherapeutic
agents follows first-
order Kkinetics OR
log kill
phenomenon.

A given dose of drug
destroys a constant fraction
of cells

y#he chemotherapy is given in Cydes.

Tareq Saleh ©

SIGNIFICANCE OF A 1-g TUMOR MASS PALLIATIVE

@ A totalof 10% cells is the smallest tumor burden that is
physically detectable.

@ These 1 billion cells represent a tumor weighing
about 1 g or about the size of a small grape.

@ Initial remissions are transient, with
symptoms recurring between treatments.

@ Survival is extended, but the patient
eventually dies of the disease.

CHEMOTHERAPY

@ Clinical symptoms usually first appear at this stage.

following the Zero -order kinakics.

Patient symptomatic

Patient asymptomatic

Concer chemotherapy doesrit kill cancer cells

1012 3 fﬁ 9
they Start 0
== be detectable and,
Sysmploms _Cancer_cells become .
hous us 1010 —— increasingly less responsive
H.e?émlﬂ&ceus. 45 1 to treatment
o~ mass e b
=t ol
= 10°
L
T 1 [
= % < Treatment with
=Y 106 anticancer drug
3 (=] I
5= 1
£
= 104 Ils dont
——/ { 4umor cel N
bewme clinicdly
~/ defeckable and. sha .
, |/|asasilent diseas wnhl
10° — 4o fumor mass reach o'l
“like a small grape”.
o “Cure” =g

/ Time

ally, the canc chance of drug resistance.
G Jfhone |  CURATIVE CHEMOTHERAPY e _
sinsle o {solid tumors, such as testicular carcinoma) @ Ef:Ch lfiru?- is Cho;gffn to h:lvelf d|f{erent §;||_l:|ar
ell that @ Tumor burden is initially reduced by surgery and/or radiation. stte ol ac I?n or difterent ce cy.c © specliclly.
G @ Each drug is chosen to have a different
9rowing @ Treatment of occult micrometastases is continued after clinical organ toxicity.
i i b in 0 signs of cancer have disappeared.

CURATIVE CHEMOTHERAPY

{disseminated cancers, such as leukemia)

@ Combination drug chemotherapy reduces the

Jiqnd / St hame. bovao= like Yo

Copyright © 2018 Wolters Kluwer * All Rights Reserved
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Log-kill phenomenon

* Example: Diagnosis of leukemia

is made at 10° leukemic cells Log
* If treatment results in 99.999% gellt_ (S:uﬁ'“’mg S‘?ﬂ‘m .
killing = 0.001% remain raction © g e 08
& 4 Killed Fraction Fraction Kill
° IS 1 i L 9 ./ N | -1 1
This is equal to log kill 5 Gkl Jo M
99 /.01 2 2
* State of remission i el N 3
(asymptomatic) 9999999 .00000000 -9 =
99 I e

e Comparison with antibiotics?

Tareq Saleh © Copyright © 2018 Wolters Kluwer * All Rights Reserved &. Wolters Kluwer
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* Selective Toxicity s el st |\

-Biological processes (DNA synthesis,
protein synthesis, metabolism, etc) in
bacteria, fungi, parasites, etc are
essentially different from host cells.

-Cancer cells are transformed host
cells and their metabolic processes are

S0 if we forget o process in a fumor we'll olso

* b the normel ond. non-
similar (only altered). s e smepes b e mdort i

 Immune system vy fow

-The host immune system targets and

eliminates invading, foreign
. . the immune SYstem want always help us in hg

microorganisms. et

* Diagnostic Complexity

- Cancer early detection and diagnosis

the diagnosis of acer is moe complicaded.

1S challenging. o vy iae e redner i St o fost
diagnesis of infechions.

Copyright © 2018 Wolters Kluwer * All Rights Reserved
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Treatment Protocols

Intratumor heterogeneity

Combination Chemotherapy

 Chemotherapies with different
mechanisms of action are usuall

usually the Set confouns 3-S anticucer drugs or even morc !

combined
e More successful than
monotherapy

*»» Additive/synergistic effects -
maximal cell killing

souweuse %o Covers broader range of cell lines fxoess i be e oems cals

mwhiple . . e i :
Fa bbezlie; 4e (heterogeneous tumor populatlon)i"‘ the same funor” have diferent difereat

features
. ' s fash -
i%ygﬁfi’ Delay resistance ™™™ o ey 15155 @ @ Cancer cells /lbroblast

**Non-overlapping  host toxicitieds .
(different adverse effects) 0 mare Se & action: © Lymphocyte @ Macrophage

. being
S0 Spue Cerbain 0gans From
completel Y
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Resistance Against Antineoplastic

Chemotherapy

* Inherent resistance
Skin cancer-

de.g., melanoma cells
Uostof Hhe @mertypes

* Acquired resistance e e e |,

Several mechanisms:
its fuundion is eFluxing fhe onticvcer dng

1. P-glycoprotein efflux pump & Gs cos.
(multi-drug)

2. Specific to antineoplastic
agent
JAfter prolonged
administration of suboptimal
doses

Vincristine, vinblastine
doxorubicin, bleomycin
etoposide, and others

Vincristine, vinblastine,
ATP doxorubicin, bleomycin
etoposide, and others

Tareq Saleh © Copyright © 2018 Wolters Kluwer * All Rights Reserved
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How is Antineoplastic Given?

* Adjuvant chemotherapy:

I | 141 e eradicadion of he
— Chemotherapy given after surgery or irradiation to .7

Jumor/cancerous mass Surgically then

. 2 chemo is aj {roy the
destroy micrometastasis & prevent development of " ®if s =

secondary neoplasm. miomeeshsis
* Neo-adjuvant chemotherapy:

— Chemotherapy given before surgery or

radiotherapy in order to diminish the volume of
. to debutk, the fumor mass  helping in its surgical. exadicakion
Iarge prlmary neoplasm and enfur\cir‘mj-l-he,ocdmme&-{'hechdmu\exupy.

Tareq Saleh © Copyright © 2018 Wolters Kluwer * All Rights Reserved
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Adverse Effects of Antineoplastic

Chemotherapy

* Rapidly proliferating non-tumor cells are
most susceptible:

(A Buccal mucosal cells, bone marrow,

gastrointestinal mucosa, hair follicles...)
very common befween

o Examples: vt cemheney.
» Chemotherapy-Induced Nausea/Vomiting
> AIopecia i;?eb?i?%u,%ﬁﬁai }r‘miy proliferating so they will be susiphble. o e chemohersry fhon dlie-
» Bone Marrow Suppression
» Chemotherapy-Induced Peripheral

NeurOpathy . 1q,epmcssl:.)u,uh.‘ch~ normal cells
>CarC|nogeneS|Sm\:Pmns!bnnep(_mwlocamm(dls_

> HVPOgonad ism e
» Teratogenicity
» Organ-specific Adverse Effects

Tareq Saleh © Copyright © 2018 Wolters Kluwer * All Rights Reserved

intfense adverse effects .
Vinblastine

Nitrosoureas
Cyclophosphamide
Cytarabine
Doxorubicin

Carboplatin
Procarbazine
Etoposide
Methotrexate
S5-Fluorouracil

Bfeomycin
Vincristine

Methotrexate
{with feucovorin)

Mild Strong

Relative
myelosuppression

&. Wolters Kluwer



Most Common Conventional Chemotherapy =

Purine
and
pyrimidine

synthesis

THIOGUANINE

Inhibit the de novo

Inhibit nucdleotide
interconversions

synthesis of purine ring

[ 6-MERCAPTOPURINE |

vy

( METHOTREXATE

reductase leads to an
inhibition of purinering
and dTMP biosynthesis

Inhibition of dihydrofolate

4

I I l nucleotides

5-ALUOROURACIL
Inhibits dTMP synthesis

Deoxyribo-

I ' Ribo-
nucleotides

ALKYLATING AGENTS DACTINOMYCIN BLEOMYCIN
NITROSOUREAS DOXORUBICIN DOXORUBICIN
CISPLATIN DAUNORUBICIN DAUNORUBICIN
Alter structure and function Intercalate with DNA ..

Fcin d : & Scission of DNA by
of DNA by aoss-linking disrupting DNA function T
and/or fragmenting of £ aneddativeprocess
DNA strands

Proteins <¢m RNA

7

CYTARABINE

Terminates DNA chain
elongation.

Incorporation into DNA
and RNA resultsin
altered functioning of
nudleic acids

A

Tareq Saleh ©
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Antimetabolites
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Antimetabolites

Jhose. will ierfere with the human concer~ processes

Folic acid / DNA synthesis

| Folicacid Bﬁ +For~

fhe. manmalian
Folic acid plays a pivotal role in =%

Dihydrofolicacid / FH,
purine and thymidylate r owTDROROUATE 54 e
. . . REDUCTASE
synthesis involving the transfer T e
of one-carbon units, thus, is Na

5,10 methylene FH,

essential for cell replication

DNA synthesis

THYMIDYLATE
SYNTHASE

dTMP

Tareq Saleh © Copyright © 2018 Wolters Kluwer « All Rights Reserved @. Wolters Kluwer



Methotrexate and pemetrexed

* Methotrexate is structurally related to folic
acid

e Mechanism of action: INHIBITS
MAI\/IMALIAN DIHYDROFOLATE REDUCTASE

(DHFR)" iz ™™ &k

Camof.llsf'mgrwj
* Cell cycle specific: S phase

Pemetrexed inhibits DHFR and thymidylate

Tareq Saleh © Copyright © 2018 Wolters Kluwer * All Rights Reserved

Dietor
intestinal flora

!

Folate Methotrexate
TARGET CELL A
transport
FOIate process
I

Dihydrofolate -°<. ..... Methotrexate

reductase
I

v
dTMP FH,

Di

dUump

=

_-I-—-) FH4

hydrofolate
reductase

N5, N10-Methylene-FH,

!
|

Adenine
Guanine
Thymidine
Methionine
Serine /

&. Wolters Kluwer



Methotrexate

* Therapeutic uses (methotrexate):

(in combination with other
chemotherapies)

1. Acute lymphocytic leukemia
2. Burkitt lymphoma

3. Other cancers (breast, bladder and
head and neck cancers ....)

4. Autoimmune diseases e.g.,
rheumatoid arthritis, Crohn’s disease

Tareq Saleh © Copyright © 2018 Wolters Kluwer * All Rights Reserved

|

e 55
Methotrexate [,
Injection, USP equidel¥
Preserd
250 mg per 10 mL :)"%M
(25 mg per mL) e
acidm¥?
Contains preservative. approxilﬁ
Usual
Cytotoxic agent. STORENY
Not for intrathecal use. [seellcslﬁ
See package insert for routes Esnct:m v
of administration. WAHNWE‘;
ruuru:z;
10 mL Vial Rxonly B0

&. Wolters Kluwer



Methotrexate

Adequate Poor
hydration is penetration
importantat  into the CNS
if the teukemia goes fo the high (bses

e Oral, IM, IV, intrathecal ~s
* Poor penetrance across the BBB

QTS
et -chs (5=

* Metabolism: MTX undergo
hydroxylation at 7t position to form 7-
hydroxymethotrexate (less  water
soluble)

Unchanged

* Excretion of metabolites in urine f',:‘;?,f;?f}"?:“,gh
doses, 7-OH

metabolite is
also excreted

Methotrexate

Tareq Saleh © Copyright © 2018 Wolters Kluwer * All Rights Reserved &. Wolters Kluwer



Methotrexate

¢ Ad verse Effe CtS . Discontinued Per cent of
methotrexate discontinuations Per cent of all

D N /V / D Reason for discontinuation permanently (n) (n=46) patients (n =248
Adverse effects 26 56.5% 10.4%
EI Gastrointestinal b 13.0% 2.4%
CUta Neous Oral ulcers 3 6.5% 1.2%
. Skin rash 3 6.5% 1.2%
reactions/rash Malaise 3 6.5% 1%
Pulmonary symptoms 3 6.5% 1.2%
. cially in Yowq children . Pneumonia 2 4.3% 0.8%
JAlopecia *~ Nodules 2 4.3% 0.8%
Laboratory abnormalities 2 4.3% 0.8%
. b, Other side effects 2 4.3% 0.8%
dMyelosuppression "™ i 15 2.6% 60%
Other reasons 5 10.9% 2.0%
Disease improved 3 6.5% 1.2%
JRenal damage Oher oo 1 22, 0
Pregnancy 1 2.2% 0.4%

INeurologic toxicities (if
given intrathecally)

Tareq Saleh © Copyright © 2018 Wolters Kluwer « All Rights Reserved “-:) Wolters Kluwer



How to overcome the adverse effects of
methotrexate?

A. Always administer with folic acid and vitamin B;, (to reduce
Gl/hematologic side effects)

B. Pretreatment with corticosteroids (to reduce cutaneous reactions)

C. Leucovorin "<

Tareq Saleh © Copyright © 2018 Wolters Kluwer * All Rights Reserved

&. Wolters Kluwer



Leucovorin

* Leucovorin
tetrahydro der
used to rescue
cells  from
methotrexate.

(folinic

acid) is
ivative of folic acid
normal, proliferating
the effects of

e Leucovorin is usually administered
24 hours after methotrexate so that

it does not

interfere with the

therapeutic effect of methotrexate.

Tareq Saleh ©
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e
& b
TARGET CELL At

Folate Methotrexate

R

transport

Folate Process
]

Dihydrofolate
reductase

dTMP

Dihydrofolate
reductase

dUmp

N>, N10-Methylene-FH,

|

Adenine
Guanine
Thymidine
Methionine
Sarine

/

Leucovorin rescue

Administer N°-formyl-FH,,
(feucovorin or folinic acid),
which is convertad to

N, N'0-mathylene-FH,
and, therefore, bypasses
the inhibited reductase.

&. Wolters Kluwer



5-Fluorouracil

* Pyrimidine analog

* Therapeutic Uses HN
1. Slow-growing solid tumors. )\
e.g. colorectal, breast, gastric O

cancers....

2. Topically for superficial basal
cell carcinoma

Tareq Saleh © Copyright © 2018 Wolters Kluwer « All Rights Reserved &. Wolters Kluwer



5-Fluorouracil

Mechanism of action

e 5-FU
effect

itself has no antitumor

* Enters tumor cells through
carrier-mediated transport
system

 Converted to 5-FAUMP
* Inhibits thymidylate synthase
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5-Fluorouracil (5-FU)

TARGET CELL
Carrier

5-FU

Phospho-
1 ribosrl
transterase

Uridin
phosphorylase

5-FUR — 5-FUMP
Uridine
kinase

5-FUTP 5-FUDP

Ribonucleotide
reductase

RNA 5-FdUMP

:" Thymidylate *,
synthetase

NN'%-Methylene-FH,  FH,

Needed for DNA
synthesis and
cell growth
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Microtubule Inhibitors

“Slides are enough for Hhis ledure”
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