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cell cycle effects of anti cancers

G- i - Etoposide

S - Antimetabolites : Methotrexate
,
6ms? 5FU, Clad ribine, Capecitabine

6-2 - Topoisomerase -0 : Trinotecan . Topotecan, Etoposide & Bleomycin .

M - Viva alkaloids : vincristine
,

vinblastine
.

venorelbine . Taxones : Paclitaxel
.
Docetaxel

,

cabazitaxel . Erbuhh
,
Estramvstine

. Ixabepibone .

/ Alkylating agent
: cyclophosphamide, Nitrosurea, Melphoton

cell cycle -0 / Platinum compound
: cisplatin, carboplatin, oxiplatin

nonspecific§ Anthracydine : Doxorubicin, Daunorubicin. Epirubicin, Mito✗Antone

Antitumor antibiotics:Dactinomycin, Mitomycinc

Alkylating Agents

cell cycle non specific - Alkylate nucleophilic groups on DNA bases [ Nt of guanine] →

causing crosslinking + abnormal base pairing & DNA strand breakage .

MC ADRs - GI distress
.

bone marrow supression
, alopecia, 2° leukemias § sterility .

Nitrogen Mustards cyclophosphamide - Hepatic biotransformation . Degradation product

acrolein → Hemorrhagic cystitis . t.by vigorous hydration & Mesna . Also causes cardiac

dysfunction, pulmonary toxicity § SIADH .

DOC→ Wegeners granulomatosis .

Ifosfarnide - Aureolin & chloracetaldehyde → Hemorrhagic cystitis P & nephrotoxicity .

PRIo neurotoxicity also .

Mechlorethamine - Hodgkins disease .
Powerful vesicant .

M_É- Multiple myeloma .

INitrosureoes-lcar-ME.lomvstine.semvstine→ lipid soluble cross BBB
.

thus used for

brain tumors like gliomas. ⑦Delayed sustained neutropenia .

Dacar.ba#ne- 1° action on RNA & protein synthesis .

SEE-

Destroys 13 cell of pancreas. Used for islet cell tumors .
Minimum bone

marrow toxicity .



Busutfan- Adrenal insufficiency , pulmonary fibrosis [sinusoidal Obstruction syndrome] .
Skin hyperpigmentation & hyperuricemia.

procarba-a.me- Most leukemiagenic, disulfiram like reaction c- alcohol , hypnosis, dreams.

chtorarnbvil- spares myelocytes, used for CLL .

Platinum compounds

cisplatin. carboplatin, Oxaplatin → use platinum to cross link DNA → dimers & breakage .

Nausea& vomiting maximum compared to all anticancer drugs .

Nephrotoxicity , Ototoxicity & neurotoxicity .

Maximum nephrotoxicity→ cisplatin &

maximum hematotoxicity IBM supression→ carboplatin .

Oxaliplatin effective against drugs resistant to cisplatin / carboplatin . PP Neurotoxicity .

Chloride diuresis prior to cisplatin therapy → to Renal toxicity , no effect on 0totoxicity .

Slow IV infusion .
Inactivated by aluminium thus not used simultaneously .

AmitoStine - t cisplatin induced nepbrotoxicity & xerostomia .

tall serum ions → Hypomagnesemia, hypokalemia, hypocalcemia, hypophosphaturia .

A/w development of AML c- >4yrs of treatment .

IAntimetabolite.SI
Sphase action → -0 dividing cells . Immunosuppressive properties also .

Folic Acid analogues Methotrexate, pernetrexed , pralatrexate → -0dihydrotolate

reductase [DHFrase] & tnymidylate synthase .

Methotrexate - sequestered in 3rd space → prolonged immunosupression . Vigorously

hydrate to -0 renal crystallisation .

ADRs→ Bone marrow supression & mucositis . toxicity to normal cells→ coadminister

tellkovorin
,
townie acid

,
Citrov0runs factor

.
[ LenKorovin rescue]

.

Doesn't -0 neurotoxicity .

AlkatiriSation of urine also to toxicity .

a-lucarpidase → MTX cleaving enzyme .

PToxicity c- NSAIDs dit t renal excretion .

Long term use→ Hepatotoxicity , pulmonary infiltrates & fibrosis .



Inhibit - Immunosupressant

c- crotons disease |A - Abortions

N - N on Hodgkins lymphoma Uses of methotrexate

C- Choriocarcinoma [ DOC]

E- Ectopic pregnancy

R - Rheumatoid arthritis & psoriasis
|

Pemeed- Approved for mesothelioma treatment .

Folic acid & Vit . B12 to toxicity w/o

interfering c- clinical actions
.

Pralatrexate- Peripheral 1- cell lymphoma .

Purine Analogs 6MP&→ Activated by HGPRTase→ -0 several enzymes in purine

synthesis . Metabolised by xanthine oxidase→ When given c- allopurinol [xanthine oxidase

-07 t dose of GMP & azathioprine to 44th .

Treatment of acute & chronic leukemias
.

Dose limiting bone marrow supression & hepatotoxicity .

Cladribine- Resistant to degradation by adenosine deaminase .
DOC: Hairy cell leukemia .

Emine- DOC : CLL
.
Used along c- pentostatin may cause severe pulmonary toxicity .

Immunosupression on long term use→ All patient are given cotrimoxazole prophylaxis

for PneumocystisI purine analogs .

pyramidine Analogs cytarabine- most effective for induction of remission in AML .

Activated by kinases → CTPArabinoside→ -0 DNA polymerase .

High dose → Neurotoxicity , cerebellar toxicity [ ataxia, peripheral neuropathy]

5ft- converted to 5
'dump→①TS

.
Converted to coz & eliminated via lungs. Oral prodrug→

Capecitabine → Hyperbilirubinemia .

b-FU / Capecitabine → single strand breaks→ ①DNA & RNA .



ADRs : Hand & foot syndrome [ Erythromelalgia c- tingling , numbness, pain, erythema,

swelling & P pigmentation] . t.by uridine triacetate .

Gerncitabine- Potent radiosenSitiseer. DOC for pancreatic cancers.

5.AM#dine-DNAhyPOmethylation .
DOC myetodysplasia .

Mitotic spindle -0

HincaAlkaloi# vincristine. vinblastine & vinorelbine →① polymerisation of microtubules

thus -0 mitotic spindle formation .
M phase specific .

Vienne- Metastatic testicular tumors . Bone marrow supression & SIADH .

Vincristine- c- glucocorticoids for remission of childhood leukemias [ DOC] .
Pediatric solid

tumors [Wilms
,
neuroblastoma

, rbabdomyosarcoma] & lymphomas. Marrow sparing but

neurotoxic [ peripheral neurotoxicity] & SI ADH .

1Taxane# Paclitaxel, docetaxel→ interfere I mitotic spindles→①disassembly of the
microtubules. Paclitaxel causes hypersensitivity reaction. t.by protein binding .

Both cause

bone marrow supression & neurotoxicity .

cabazitaxe→ Microtubule -0 usedc- prednisone for hormone refractory metastatic

prostate carcinoma .

Ixa_bÉ- Advanced breast cancer. given in combination c- Capecitabine . Binding

to tubulin ④ microtubule stabilisation → arrest cell in G-2M
.

Erbutin mesylate
- Microtubule ①for metastatic breast cancer & tiposarcoma .

Estramvstine - Estrogen + medsbrethamine used for prostatic cancer. Antimitogenic

drug by binding to tubulin . Estrogenic SIE→ Gynecomastia & impotence .

Topoisomerase -0

camptotheeins - Irinotecan & topotecan → -0 topoisomerase I [ Nicks, introduces -ve

supercoils & reseals DNA strand ] .

Topotecan - Advanced ovarian cancer. Dose limiting neutropenia .



Irie- Prodrug , converted in liver to active metabolite & eliminated in bile . tDose

in hepatic failure .
DOC for advanced colorectal cancer I 5FU .

Dose limiting diarrhoea .

Myetosupres.sion & cholinergic syndrome .

Epipod0phyllotoxins Etoposide & teniposide → -0 topoisomerase I → DNA strand breaks.

Act at late S & early Gz phase .
GI distress & myetosupression.EL-ops.de- testicular

, prostate & oat cell carcinoma of lung .
Results in ALL within 1- 3y .

Absent myelodysplastic period preceding AML . High dose hepatotoxic .

Antitumor Antibiotics

Anthracydin antibiotics → CCNS except bleomycin [4-2] .
①Topoisomerase I.

Doxorubicin
,

datenorubicon - acute leukemias

Idarubicin
, epirubicin - solid tumors [Breast carcinoma , Ewings § soft tissue sarcoma]

Generate semiquinone free radicals→ cardiotoxicity [ dilated cardiomyopathy & heart

failure]
.
to I ✗tocopherol& dexrazoxane [ free radical scavenger] .

Dose dependent effect

maybe present after stopping drug .
Earliest morphological feature = swelling of ERflb

myOfibriuar dropout .

Red coloured urine & radiation recall reaction [ Erythema & desquamateon of skin at

sites of previous radiation exposure] .

Mitoxantrone- b cardiotoxic . AML
.
advance hormone resistant prostate cancer & late

stage, 2° progressive multiple sclerosis .

Hia- Intrareside therapy of BCG refractory urinary bladder carcinoma in situ .

☐actinomycin - ① DNA dependent RNA synthesis .
Used for solid tumors in children [Wilms

tumor & rhabdomyosarcoma] & Chori00A .
Radiosensitiser

.

Bleomy Gz -0 DNA strand breaks & free radical formation .
cutaneous toxicity [ulcers,

hyperpigmentation, hyperkeratosis, erythema] . Pulmonary fibrosis, hypersensivity &
mvcocutaneous reaction .

Earliest indicator of ADR→ t.DK0 .
[ Type 1 pneumocyte necrosis c-

type 2 pneumocyte hyperplasia] .



Mitomyin- Alkylating agent . Intravesical therapy to treat superficial bladder cancers &

anal carcinoma [c- radiotherapy] . Can cause hemolytic uremic syndrome, delayed
bronchospasm, tracheal / laryngeal stenosis .

BIND

Proteins

Monoclonal Ab

Disinhibit T cell breaks - [ Immune checkpoint -0] .

/
Nivohlmab - Hodgkins lymphoma . Non small cell lung 0A, metastatic melanoma.

PDI -0→ Pembrokeumab - metastatic melanoma
,
HNF cancers

,

wrothdial cancers
,
colonic CA

,

↳
cemiplimab - Scc of skin .

Non small cell lung cancer

/
Avelurnab - Merkel cell cancer

PDLI -0→ Durvalumab - urotnelial cancers
\
Atezolizurnab - urotneli.at cancers

,

Non small cell lung cancer.
G- LA4-0→ Ipilimumab - Malignant melanoma .

Monoclonal Ab against CD Ag :

Blinatumomab - CD3119 . Philadelphia -0 ALL Moxetumomab - CD22
. Hairy cell leukemia

Ofatumomab - CD20. CLL Brentaximab - CD-30
. HL
,
T cell lymphoma

Tositumomab - CD20 . B cell lymphomas G-

emtuzwmab-CD33.CI?33-OAMLIbritumomab-CD2O
.
B.cell lymphomas Daratumvmab - CD38 . Multiple myeloma

Obintuzunsab - CD20 .
B cell NHL

,
CLL Alemtuzvmab - CD 52 . CLL

,
low lymphoma

Inotuzumab - CD 22
. Bcell ALL Emapalumab-IFN8.ttemophagocytic

lymph0histiocytesis



Rie- CD20 monoclonal Ab

Re - Rheumatoid arthritis

L - lupus [systemic lupus erythematosis]

I - Immune thrombocytopenic purpura [ ITP]

A - Autoimmune hemolytic anemia

N - Non Hodgkins lymphoma
ce - CLL

Monoclonal Ab against growth factor receptors :

/
Ceti✗i mob - colorectal 0A

,
HNF cancers→ Rash

, hypoMagnesemia &
hypersensivityEGFRg-

Pani themurnab - colorectal

CANecitumumab - Non small cell lung cancer
M cardiotoxicity

Her2/NEU g- Trastuzumab
- Breast CA

,

Aden00A gastroesophageal junction .

Pertuzwmab - Breast 0A
.

Ramucirumab - VEGFR2 . Non small cell lung CA , gastroesophageal junction cancer.
Bevacizumab - VEGF

.
Colorectal 0A

,

RCC
,
brain tumor

.
Ovarian CA

,
non small cell lung CA

Olaratuonab - PDGFRX . Soft tissue sarcoma
.

↳ HTN
. thromboembolism, wound

healing complication. GI perforation

Denosurnab - RANKL . Giant cell tumor of bone

Dinutuximab - Guycolipid 6-D2
. Neuroblastoma .

Ewtuzurnab - SLAM : 1=7
. Multiple myeloma

Mogamulizumab - CCR4 . Mycosis fungoides & sezary syndrome.

Tyrosine kinase -0

/
B- Bosutinib [ resistant case]

/
Operate - Osimertinib

I - Imatinib [Doc] NSCLC
→ After - Afatinib, Alectinib"

|§ N - Nilotinib µ E - Ertotinib → Rash
,
diarrhoea

,

anorexia,
D- Dasatinib C- orizotinib

,
ceritinib fatigue .

[EGFR+]
Proteins - Ponatinib G- Gettinib



P- Pazopanib /
cause - cobemetinib

/
S - sunitinib

RCC
/→

A - Axitinib malignant → D- Dabrateenib GIST → I - Imatinib

[S - sorafenib melanoma → V - Veonurafenib
↳
R - Regorafenib

s - sunitinib
↳
T - Trameltinib

Proteasome -0

Bortezomib
,
carfilzomib

,
ixazomib→ ①proteoseMes→ Downregulate NF Kp → t cell

survival
. Used for resistant multiple myeloma.

Histone deacetylase -0

Vorinostat
,

Romidepsin → cutaneous 1- cell lymphoma
Panobinostat→ Multiple myeloma
Belinstat→ Relapsed / Refractory peripheral T cell lymphoma .

|mT0R

Everolimvs
,

temsirolimus prodrugs→ sirolimus → ①mTOR .

Everownsus - breast
, pancreatic, brain & renal cell carcinoma } A/W interstitiallung diseaseTemsirolimus - Advanced renal cell carcinoma

/PARTI Poly ADP ribose polymerase -0

Olaparib
, rucaparib - oral treatment of ovarian cancer

Niraparib - ovarian , fallopian tubes or 1° peritoneal cancers .

Talazoparib - Advanced breast cancers c- BRCA mutations .

CDK-ITPalpociclib.abemacidi.be
,
ribocidib→ ① CDK416

. Postmenopausal ER -1 . her2-

breast cancer patients .

PI3 kinase -0 Idelalisib - relapsing CLL, follicular B cell NHL & SLL .

Copanlisib - Follicular lymphoma → Dual 8+8-0

Davelisib - CLL & follicular lymphoma



Hedgehog pathway -0 sonidegib, vismodegib - Basal cell carcinoma .

Glasdegib - only hedgehog pathway -0 used for AML .

11342-0-7 Venetodax ① BU2 → ⑤ apoptosis . CLL
.

IIDH2-O-TEnasidenib.tvosidenib→ ① Isocitrate dehydrogenase 2 → AML


