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The Mitotic Spindle
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Paclitaxel and Docetaxel

Mechanism of Action
* Cell-cycle specific

* Promote the polymerization
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Paclitaxel and Docetaxel

they also harm normal human #issues tha are rapidly prolferating and. dividing
not only the ancer clls-

Adverse effects

the WEBCs

* Neutropenia, leukopenia

“ Bone Mamow |
suppression”-

% Chemotherapy-Induced Peripheral

know beauise domaege in #he. peripheral NereS 5 0 ofter the patients eded. fo fake their medication , they will

s vl N@UFO P at hy hate Signs, of peripheral neurspathy like Hinging , paraeshhesia. » abnormal. Sensatin., pai in #he bwer ard. ufper
#his drug - elire mifis and So ob-

* Hypersensitivity

* Alopecia
 Arthralgia/myalgia

* Renal impairment
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Platinum Coordination Complexes
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Cisplatin, Carboplatin and Oxaliplatin

4oxic than cispletin -

e Cisplatin is the prototype of this drug

family
e Cisplatin has synergistic effect with Cl/,l R NH3
radiation/other chemotherapy ) P-t '

 Effective against solid tumors: testicular,

lung, ovarian, bladder Cl('wnb \NH?,

e Carboplatin is used in patients with kidney
dysfunction, or prone to neurotoxicity Cisplatin

a famous antidrug.
e Oxaliplatin used for ovarian and colorectal
cancers
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ADVERSE NOTABLE DRUG MONITORING

EFFECTS INTERACTIONS PARAMETERS
Cisplatin Atfg'.i m IV, IP Neurotoxicity, myelosuppression, Anticonvulsants CBC, CME electrolytes, | Aggressive pre- and posthydration
lung axmirh\ with | JA ototoxiaty, N, V, electrolyte wasting, hearing required, high incidence of nausea
combinaion with pacitaxel infusion reaction, nephrotoxicity and vomiting
(_'c.'r!:vo,z:»fﬁtéiiriwmmL IV, IP Myelosuppression, N, V, infusion Aminoglycosides (BC Dose calaulated using AUC
mon Sde eHedls A reaction

Oxaliplatin I\ Neurotoxicity, N, V, infusion Warfarin (BC neurologic Cold-related and cumulative
reaction, hepatotoxidty, function, hepatic peripheral neuropathy
myelosuppression function

IV=intravenous; IP=intraperitoneally; |A=intraarterially; AUC=area under the curve; N=nausea; V=vomiting; CBC=complete blood count;
CiMP=complete metabolic panel.
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will alse cause DA dmage and.
bragking down the DA chromasomes.

| |
Cisplatin, Carboplatin and Oxaliplatin

they are DVA damaging agents causing direct damoge. o the DOR of @ncer cells.

Mechanism of action

. NH
* These drugs work as alkylating i Pt<NH3
3 3

e aBEIES HN— P! 12P(GO)

intrastrand crosslink

. . *Bind to guanine in DNA[ forming 1 2erampc)

e hox) PSS me? | |
fap cressnking intrastrand crosslink

wso0fave jnter- and intrastrand cross-links i<

(Sfbosiﬁ.rb ambining fwo chromasomes fegether Pt S N H3
w *The resulting lesion inhibits TNH;

inhibiting Hhe wwindi Sirands .
DNA/RNA polymerases "iete woma 5B S 1N

. o is whenever they rench the cell, they > .
* Non-cell cycle-specific & itk s ae oxinng ~ HaN fG ’
Pt-d(GG)

1.3-Pt-d(GpXpG)
intrastrand crosslink
regardless of fhe phase of the cell cyde-

Hhis will lexd. interstrand crosslink
the cancercells 4o go nder el death like

Opophesis.
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Cisplatin, Carboplatin and Oxaliplatin

Adverse effects
* Severe nausea and vomiting (Chemotherapy-Induced Nausea and

a Ccommon Side e

Vomiting) fraosmceriugs
* Nephrotoxicity (cisplatin), prevented by excessive hydration
* Ototoxicity mrthem="
* Myelosuppression o iy i e
* Cold-induced peripheral neuropathy (oxaliplatin)
* Hepatotoxicity
* Hypersensitivity
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Topoisomerase Poisons
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Remember that the. Auoroquindones ipterfere wit)
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Hhe mammalon fopoisamerses in fhe
human are more in number#han
buderial. bamuse DA rekdel. processes
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Topoisomerase | semis s e

®© AR

Increasing tension and
supercoiling of DNA

@

Topoisomerase 1 binds to one
DNA strand and cuts it
(cleavage reaction)

g ~ > a" /
©, 9 \Y/O) 87/
single DR breaking and #he relief

/| then ligation.
The intact strand of DNA passes of the Supercoil Hen ligation

through the nick, resulting in the
relaxation of the torsional strain

O,

Topiosomerase 1 reseals the broken
strand (religation step) and dissociates 5
from the DNA molecule fo DUR damge In

i interferc with Hgum
ligation Stepothen e @l

. wori# be able fo do ‘i’ N
indhe Superaaiing place o thus leadOD
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Camptothecing o=

 Camptothecin,
Irinotecan, topotecan

e Semisynthetic
Therapeutic uses

1. Metastatic ovarian
cancer (topotecan)

2. lIrinotecan + 5-FU for
colorectal carcinoma Camptothecin
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Camptothecins

Mechanism of action
* Topoisomerase | inhibitors
e Cause single-stranded

breaks in @ Single DUA-  indickion

breaks swd.
* S-phase specific

e I[rinotecan metabolite is
1000-folds more potent

Supertwisting resulting from
unwinding of the double helix

DNA double helix

Positive supercoiling

Strand separation

o 4

Action of type | DNA
topoisomerase

Topoisomerase | le <= Topotecan

\/

Nick sealed

AN/ NN NNTZN/ A\
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will Normal catalytic cycle
ﬁ‘ﬁn “’{:"Iel Dluﬁl Shurded. breaks . of topoisomerase

Eto p O S i d e o o Braks (b 2220k Topoisomerase I

72l

Double-stranded DNA

 Semisynthetic  derivative  of (3 ))

Transient, cleavable

OdO h ”OtOXin . s o ard. complex
p p y rzf;c:uia&ap‘:gitifhf%g [Bari‘:ﬁ&%edwble- %— lm,
* Topoisomerase Il inhibitor sestox Noncleavable complex
e Causes irreversible double- B} crovosice eads to doue-
stranded breaks
Etoposide

e Used for lung cancer, testicular

CaANCEr sid tumrs.

Irreversible
double-strand
breaks in DNA

* Causes myelosuppression

Persistent, cleavable
complex
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Targeted Therapy |70~

that -
M%a"fh% drugs bk of Selediive foxcity and. will also damoge

the Normal ropwy";:ﬁw:j cells like bone mamow w\o(gashainishnal cells.
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the ability +o Synthesize, antibadees
by fie immane Syskem 4o Fight infechions.

shose ankibodies are Specific ond. h/jel' Certuin onfigen on a Spaaific
Y,

How Antibodies Are Produced?

g,,u.ﬁs makre  Mast of e fargeled drugs ax% nopur)de'n
s e antibadies that go fo @ Speafic
. . . . will produge. gntibadies like an I ol have very
JdImmunization of horses/rabbits with Sl e 9 o an e Ste.insde apolein ey b

maternt - _
human lymphoid cells injcted ni g wsgen  TECHC palhut)s

wemnse-l-dd

- mixture of polyclonal and monoclonal & = &z ™~ - antiody
i i wduced from  more than one produced from one ImMUNE

anthOdIeS a immwg Cé’zu;e cell- fused together i
JHybridoma: injecting an antigen in a - oiiien .

mouse then fusing mouse antibody-

producing cells with tumor cells # 0 ...

oS newly effechive drgs against Cancer ybridoma
> monoclonal antibodies « s s o o duss \-m‘(..r.\- e X e 55
. . . antibodies ard. in Hhe Same lime 5 we

* Using recombinant DNA >humanize e it e b

antibodies s e iaten

Tareq Saleh © Copyright © 2018 Wolters Kluwer « All Rights Reserved :;.:) \ioliers Klinwer



mulkple immune cells one immune cell

Polyclenal Meneclenal

Antiboeecly Antiboeecly

Expensive to produce

* Cheap to produce

* Mixed population of antibodies Single antibody species
Will only bind single specific site

* Tolerant of small changes in protein structure May recognise a particular protein form

Polyclonal antibody Monoclonal antibody
less Spedific for
the ‘la@e}

* May bind to different areas of the target molecule

o:o:o:o 1abclinics
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Terminology

chimeric humanized

/

1) n

Monoclonal antibodies: “xi” “zu” “-mab”
examples: basiliximab, idarucizumab
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Targeted Therapy
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Aerobic glycolysis proliferative growth Immune activating
inhibitors signaling suppressors anti-CTLA4 mAb

Deregulating Avoiding

Proapoptotic ReSisl'ling E”I?b"tf,‘g Telomerase
BH3 mimetics = it e Inhibitors
death immortality

Tumor-

Genome :
instability & _promoting
mutation inflammation
PARP ing Activating b Selective anti-
inhibitors s invasion & inflammatory drugs
the gmﬁc;ﬂi .~ mMmetastasis
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Inhibitors of Inhibitors of
VEGF signaling HGF/c-Met
bevacizumab
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Antiangiogenesis
bevacizumab

A A

N

VEGF

{ e

SIGNALING
PATHWAYS

v
ANGIOGENESIS
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Targeted Therapy
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inhibitors signaling anti-CTLA4 mAb

Deregulating
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¥ 2 icati R
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Tumor-

Genome '
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: Hhe cell
order for ce Ydeommus’-beanm\o{-ﬂeyqflﬂd"b

in \ (5

: . fo go Hhrough Hhe cellC " i

Palbociclib aiabon b Sme (1400 €S o s and e hior "
of many fargels.

e selective inhibitor of the
cyclin-dependent

we how Shart
. targeting new processes | Palbociclib -~ -
ﬂﬂﬁfﬁﬁk@fmm and CDK6 %7k quh -,
moving feom one. phase. o the ofec fhe aancer” Ribociclib |- —-—-—--- - | CDK4+cyclin D1

- —

Abemaciclib | ~

e Uses: treatment of HR- &
positive and  HER2- H
negative breast cancer

B ovor

G11 > S| > Cellular proliferation
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Immunotherapy

#he mission of the ﬁalﬁw‘vﬁ of the immune. SyStem o e

% cancer @lls are ejther :

baving mechanisms o exope he. immune Sstem -
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Nivolumab

binds to the PD-1 receptor and blocks its
interaction with PD-L1 and PD-L2,
releasing PD-1 pathway-mediated
inhibition of the immune response,
including the anti-tumor immune
response
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2014 FDA approved anticancer drugs

Generic Drug Name Mechanism of Action

B Belinostat HDAC inhibitor
Ceritinib ALK inhibitor et
Olaparib PARP inhibitor
Ramucirumab VEGFR2 inhibitor
Pembrolizumab PD-1 inhibitor
Idelalisib PI3K d inhibitor

more selective $ eficchve
oifan tredifionad. cancer”
chematheapy.
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2018 Nobel Prize in Medicine for Cancer
Immunotherapy

James P Allison Tasuku Honjo
MD Andes~n Cancer Cenler Kyoto University

Jonathan Nackstrand/Agence France-Presse — Getty Images

Copyright © 2018 Wolters Kluwer * All Rights Reserved

i:_';L,Wolters Kluwer



