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	3. INTRODUCTION
• DEFINITION: Antineoplastic  agents are the medications or drugs used to treat
cancer.
• Neoplasm: medical term for tumor or cancer. it is autonomous growth or
uncontrolled cell proliferation of body tissue.
• tumour - local swelling.
• Greek, Neo means new, plasm means formation.
• branch of science which deals with neoplasm - 'Oncology'
• cancer is a disease characterized by uncontrollable, uncoordinated and
relatively unlimited and abnormal over growth of tissues.
• cancer cell becomes 'rouge cells' - loose specialized charachteristics - loss of
differentiation.
3
 


	4. • tumours are  of mainly two types:
• bengin : localized cancer , not life threatening.
• malignant: cancer cell invade other parts of body,set up secondary tumours-
process metastasis; life threatening and lead to death.
• major problem - it is not a single disease - to treat.
• more than 200 different cancers- from different cellular defects.
• treatment affecting one type- may be ineffective to another.
• FEARED DISEASE in mordern world.
• WHO - 1 in 3 person suffer from cancer and . caused a quarter of all deaths -
2000 .
• After heart disease - largest cause of death occurs due to cancer.
• 1st documented in egypt about 3000 BC .
4
 


	5. • worlds largest  tumour- located in right ovary- weighted 137.6 kg -
removed in 1991 by professor katherine at stanford university medical
center in california.
5
 


	6. TYPES OF CANCER
•CARCINOMA  - arise from epithelial tissue, include
skin and most of soft organ.
•SARCOMA - cancer of bones,cartilage and muscle.
•LEUKEMIA - WBC and thier precurssor cells eg:
bone marrow
•GLIOMAS - cancer of brain and nervous system.
•LYMPHOMAS - arise from lymphatic system.
6
 


	7. CAUSES OF CANCER
•  There are several agents responsible for cancer.
• the agents which causes cancer are called carcinogens.
ØPHYSICAL AGENTS: uv and ionizing radiations ( x ray , gamma, alpha and beta
rays) uv rays of sunlight, nuclear fission. these radiations are mutagenic effect.
eg: leukemias, skin, lung, breast, osteosarcoma, thyroid cancer.
§ BIOLOGICAL AGENTS:
§ bacteial agents: peptic ulcers and chronic gastritis if these are left untreated
for a long time leads to gastric cancer.
§ fungal agents: The fungus aspergllus flavus releases aflatoxins in stored food
and grains. if this is contaminated food consumed (especially by hepatitis B
virusinfected patients ) it leads to hepatocellular carcinoma.
§ viral agents : cervical cancer, burkitt's lymphoma, hairy cell leukemia, hepatic
carcinoma.
7
 


	8. ØCHEMICAL AGENTS: alkylating  agents, acylating agents,polyaromatic
hydrocarbons, aniline etc.
ØGENETIC FACTORS: genetic inheritance plays a key role in causing some of the
cancers (breast canrcinoma, retino blastoma)
ØDIET AND HABITS: people taking rich in fats, low fibre content, stored grains,
alcoholism, smoking, chewing tobacco, betel nut.
ØHORMONES AND DRUGS: taking excessive oestrogens during the times of
pregnancy (vaginal endometrial cancer is prevelant in the girls born to the
mothers)
ØEPIDEMIOLOGICAL FACTORS:
§ geographical and racial factors: climate, soil, diet habit and customs etc.
genetic composition also influence the variations in cancer.
eg: breast cancer is prevalent in american women.
gastric carcinoma is in japanese.
8
 


	9. § environmental and  cultural factors: exposure to industrial contaminants,
smoke and radioactive metals.
cancerof penis is very rare in muslims and jews due to the custom of
circumcision and their female patners are less likely to suffer ( prone) to
cancer of cervix.
§ age and sex: high risk of cancer is incident at an older age due to
reduction in immunity. it is usually seen in 5 decade of life.
men are more prone to lung cancer while women are more susceptible to
breast cancer.
9
 


	10. GENETIC FAULTS LEADING  TO CANCER
• PROTO-ONCOGENES AND ONCOGENES
• ACTIVATION OF PROTO-ONCOGENES:
§ PROTO-ONCOGENES - GENES NORMALLY CODE FOR PROTEINS
|
| CONTROL OF CELL DIVISION AND DIFFERNTIATION
if mutated - disrupts the normal function and cell- becomes cancerous - then
it is oncogene
• RAS GENE - code for protein ras - involved in signalling pathway -cell division.
• in normal cell - ras protein - self regulating ability - “switch itself off”.
• gene - mutated - abnormal ras protien produced- losses ability and
contiually active - leading to continuous cell division.
10
 


	11. • mutation of  ras gene- 20- 30 % of human cancers.
• oncogenes- also be introduced to cell by viruses.
• INACTIVATION OF TUMOUR SUPPRESSION GENES ( ANTI- ONCOGENES )
§ DNA damages- cellular “ policemen” detect it - block dna replication - gives
cell time to repair - before next cell division.
|
repair doesnot possible - cell commits suicide ( apoptosis )
TUMOR SUPRESSION GENE - genes code for proteins - involved in checking
repair ans suicide.
eg: TP53 gene - codes for protein of same name p53.
|
if damaged - less eficient repair mechanism - defects carried from one to next
cell - damage increase - chances of cell cancerous increases.
11
 


	12. CONSEQUENCES OF GENTIC  DEFECTS
A. ABNORMAL SIGNALLING PATHWAYS
B. INSENSITIVITY TO GROWTH INHIBITORY
SIGNALS
C. ABNORMALITIES IN CELL CYCLE REGUATION
D.EVASION OF PROGRAMMED CELL DEATH
( APOPTOSIS )
E. LIMITLESS CELL DIVISION ( IMMORTALITY )
F. ABILITY TO DEVELOP NEW BLOOD VESSELS
( ANGIOGENESIS )
G. TISSUE INVASION AND METASTASIS
12
 


	13. • all these  conditions have to met before a defective cell can spawn a life-
threatening malignant growth.
• single defect - kept under control - by series of safe guards
• cancerous may take place many years to develop after exposure to a
damaging mutagen - absestos or coal dust.
• 1st exposure caused mutations in some cells
|
cellular systems chemistry has control systems in place to cope and to keep
the cells in check.
|
life time exposure to other damaging mutagens such as tobacco smoke results
in further genetic damage
|
overwhelm the safe guards one by one until the abnormal cell finally breaks
free of it shackles and become cancerous
13
 


	14. • various hurdles  and safeguards one by one that a potential cancer cells has
to overcome
|
reason for cancer are relatively rare early in life and common in last years.
• difficult to treat once it does appears.
• since so many cellular safeguards - already been overcome, it is unlikely
that tackling 1 specific cellular defect is going to be totally effective.
14
 


	15. a.ABNORMAL SIGNALLING PATHWAY
Extracellular  chemical messengers/ growth factors
|
activate protein kinase receptors absence-they divide
| produce themselves
abnormal trigger signal transduction pathway eg:PDGF,TGFALPHA
| |
switched on reaches nucleus RAS PROTEIN CRUCIAL
eg:Erb-B2 | |
breast transcription of protien and enzymes Abnormal ras protein
| |
cell growth and division locked in 'on' position
constantly active
15
 


	16. b.INSENSTIVITY TO GROWTH  INHIBITORY SIGNALS
TGF-BETA INSENTIVITY TO RISK OF CANCEREOUS
THIS SIGNALS CELL
COUNTERACTS STIMULATORY ARISE FROM DAMAGE TO GENES
GROWTH FACTOR CODING
eg: TUMOR SUPPRESSION GENE
INHIBITION OF CELL
GROWTH AND DIVISION
16
 


	17. c.ABNORMALITIES IN CELL  CYCLE REGULATION
17
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	20. d.APOPTOSIS AND P53  PROTEINS
• Cellular destruction process- protect - abnormal or faulty cells.
• any of different chemical signals absent - apoptosis self destruction mechanism.
• cancer cell- metastatic- undergo chemical changes- avoid this process.
• 2 pathways : 1) EXTRINSIC 2) INTRINSIC
• EXTRINSIC : - lack of growth factors or hormones
- death activator proteins- TNF
-T lymphpcytes- perforates in damage cell - inject Granzyme apoptosis
(circulate in body)
• INTRINSIC : damage DNA ( by chemicals,drugs,or oxidative stress)
• cell monitoring system - detect - increased tumour P53 - apoptosis
damage suppressor protein
20
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	22. • defect in  complex system - inhibit apoptosis - increases carcinogenesis
• P53 - MOSTLY MUTATED GENE IN CANCER [ 30-70%]
|
lack of apoptosis - increase cancereous
• BCL2 , BCLX - overexpressive in cancereous cells
• defects in apoptosis mechanism - serious consequences - radiotherapy and
chemotherapeutic drugs
|
act by apoptosis triggering .
• mechanism are defective - apoptosis not occur - drugs not effective
|
cell immortal
22
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	24. e.TELOMERES
• IMP -  immortalization - acts as splice at end of chromosome - stabilize and
protect DNA
• After each replication - loss of 50-100 base pairs - unable to complete DNA
polymerase at 3' end
becomes too short - to be effective - DNA unstable - apoptosis
Cancerous cell - telomerase enzyme - add hexanucleotide - maintain length of
[ rna-dependent repeats on end of dna telomers
dna polymerase]
imp in embryo development 85% of cancers no drug found to inhibit
24
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	26. f.ANGIOGENESIS
• cancer cell  grow and divide abnormally - NA BASE, A.A, C,O, growth factors - to
continue for growth.
• tumour - big - increase blood supply and starved.
26
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	30. • drugs -  safer ,non-toxic used along surgery , chemotherapy and radiation.
• anticancer treatment - advantage of leaky blood vessels - drug encapusalted in
liposomase and nanospheres - big to pass through normal cell but easy in leaky
in cancereous cells.
• tumours - donot develop effective lympatic system - polymeric drug delivery
system trapped at site.
• eg : VEGF receptor kinase inhibitors
Matrix mettaloproteinase inhibitor
TNP-470
Thalidomide
Combrestastatin
ENDOSTATIN AND ANGIOSTATIN
BENVACIZUMAB
30
 


	31. g.TISSUE INVASION AND  METASTASIS:
• Not all cancers - life threatening
• bengin tumour - localized and size
grow football - without fatal result.
• Malignant tumour - life threatening -
break away from primary tumour
and setup secondary tumour .
• cell - molecular signature on surface
- identifies present in correct body or
not.
31
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	33. • Circulating tumour  cells - trapped in 1st network of capillaries they meet
|
most likey to set up secondary tumour
• most tissues - focus of secondary tumor in lungs.
• cell orginanting from intestines eg: Liver.
• some cancer cell produce - factors - causes platelets to initiate blood clotting
around them
|
they increase in size
|
becomes stickier and stick to blood vessel wall
|
allowing them to escape
33
 


	34. CLASSIFICATION
1. ALKYLATING AGENTS
2.  ANTIMETABOLITES
3. ANTIBIOTICS
4. PLANT PRODUCTS
5. MISCELLANEOUSCOMPOUNDS
6. HORMONES
7. IMMUNOTHEARPHY
34
 


	35. 1.ALKYLATING AGENTS
• Chemically  reactive compounds - combine with nucleophilic centers.
• a fully saturated carbon of alkylatings group - attached to nucleophile.
• alkylate the substance with which they react - joining through covalent bond -
although strong polar bond not exculded.
• Further subdivided :
a) Mustards eg: Mechloethamine HCL, Melphalan,Cyclophosphamide.
b) Methanesulphonates eg: Busulfan
c) Ethylenimines eg: triethlyenemelamine, Thiotepa
d) Nitrosoureas eg: Carmustine, Lomustine.
35
 


	36. MUSTARDS
• discovery of  antilukemic activity of mustard gas in human - clinical application for
treatment of neoplasm could not persued.
|
high toxicity , low solubility in water , oily nature and blister- producting properties.
bis - beta - chloroethyl sulphide
mustard gas
• Nitrogen mustard - treatment of neoplasm - fewer problems in handling , respective
hydrochlorides and other salts are generally stable solids
|
low vapour pressure and high solubility in water
36
 


	37. MECHLORETHAMINE HYDROCHLORIDE
37
• 2  ,2 ,dichloro-N-Methyldiethylamine
hydrochloride
• mustine hydrochloride
• mustragen
• SYNTHESIS :
 


	38. MECHANISM OF ACTION  OF MECHLORETHAMINE
• Beta- chloroethyl moieties lose cl - carbonium and azardium (ethylerimonium
ions) |
In DNA - alkylate guanine moieties extremely reactive
one arm - one guanine and 2nd arm - another guanine |
on opposing strand of prevailing DNA alkylate many
| biomolecule
Irreversibly cross-linked chemical moieties
|
Inhibition of mitosis - chromosomal breakage
38
 


	39. USES :
• effective  in “Hodgkins disease”
• administration with combination
• Mechloerthamine + vincristine
or
• prednisone etc
• treatment of mycosis fungoides
and lymphomas.
39
 


	40. SAR OF ALKYLATING  AGENTS
• Ethylene moiety between N and Cl
is essential for activity to form the
aziridinium ion.
• Substitution with 2-chloro ethyl
groups resulted in higher anticancer
activity than either a substitution
with longer carbon chains or an
unsaturated group.
• CH2 OR CH2CH2CH2 abolish activity.
• Halogen other than Cl decreases
activity.
40
 


	41. MUSTARDS EXAMPLES
41
MELPHALAN CYCLOPHOSPHOMAIDE
4-[bis(2-chloroethyl)amino]-l-phenylalanine  N,Nbis [2-chloroethyl]tetrahyro-2-
1,1,3,2-oxazaphosphorin-2-amine
CHLORAMBUCIL
4-[p-bis(2-chloroethyl)amino]phenyl]
butyric acid
 


	42. 2.ANTIMETABOLITES
• Prevent biosynthesis  of normal cellular metabolites.
• posses close structural resembelance to the metabolite - antagonized .
• have tendency to unite with active site , as if they are actual substrate.
• Further classified :
a) Antifolic acid compounds eg: Methotrexate
b) Analogues of purines eg: Mercaptopurine
c) Analogues of pyrimidines eg: Fluorouracil, Cytrabine
d) Aminoacid antagonists eg: Azaserine
42
 


	43. FLOROURACIL
5- flouro-2,4[1H,3H]-pyrimidinedione
Flouroplex
Efudex
SYNTHESIS:
43
  


	44. MECHANISM OF ACTION  OF FLUOROURACIL
• Congener of uracil- serves both as surrogate and as an antimetabolite of nucleotide.
• its metabolite , 5-fluorodeoxyuridine-5'-monophosphate [ FUMP], blocks
|
synthesis of thymidylic acid
|
DNA synthesis
• gets incorporated into the RNA directly
USES:
• Palliative teatment of carcinoma of the breast, pancreas, prostrate, colon and hepatoma
for which surgery of irradiation is not possible.
• beneficial in tropical treatment of premalignant solar keratosis.
44
 


	45. 3.ANTIBIOTICS
• Discovery for  antineuoplastic agents - quite recent.
eg: Dactinomycin, Daunorubicin
DACTINOMYCIN
• 1st antibiotic isolated from species of streptomyces was actinomycin A and
many related antibiotics including ACTINOMYCIN D were latter obtained
• actinomycin C was 1st tried on neoplastic diseases.
• Actinomycin D is commercially - Dactinomycine - found active against L-1210,
P-1534, P-388 and adenocarcinoma strains.
• bind to dna thereby preventing DNA transcription.
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	46. DACTINOMYCIN MOA AND  STRUCTURE
Drug intercalates into DNA
|
Inhibits DNA-dependent RNA-
polymerase
|
Inhibits DNA synthesis
USES :
• treatment of rhabdomysarcoma in
children.
• inhibit immunological response
particularly the rejection of renal
transplants.
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	47. 4.PLANT PRODUCTS
• Used  extensively in treatment of malignant disease since thousands of years ,
but the studies of DUSTIN in 1938 on the cytotoxicity of colchicin hearlded the
start of search for natural antineuoplastic drugs.
• large number of chemical constituents isolated from naturally occuring plant
products have proved to the quite efficacious as antitumour agents.
• Classification based on their chemical nucleus:
a) Imides and Amides eg: colchicine, Narciclasine.
b) Teritiary amines eg: Vinblastine, Vincristine.
c) Heterocyclic Amines eg: Camptothecin, Hydrocamptothecin.
d) Lactones eg: Podophyllotoxin, Deoxypodophyllotoxin.
e) Glycosides eg: Mithramycin, BETA - Solamarine.
47
 


	48. VINCRISTINE
USES :
• treatment  of acute leukemia in
children,neuroblastoma,wilm's
tumour and rhabdomysarcoma.
• found to induce remission in
lymphosarcoma and hodgkin's
disease.
• also used in combination theraphy
with daunomycin and prednisone in
dramatic remission of leukemia .
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	49. MECHANISM OF ACTION  OF VINCRISTINE
• Combined with protein tublin
|
Subsequently check upon the assembly of microtubules
|
complete disrtuption of various cellular processes, including essentially mitosis
and spindle formation
• Besides , vincristine
|
supresses strategic synthesis of proteins and DNA
49
 


	50. 5.MISCELLANEOUS COMPOUNDS
• Various  compounds exert antineoplastic activity both belonging to synthetic and natrual
origins.
• eg: Cisplatin, Imidizole triazines, Hycanthone, Pipobroman.
CISPLATIN MOA:
- crosslinks DNA - behave as alkylating agent
- Platinum complex - potent inhibitor of DNA
polymerase.
- bondage btw dna and pt complex, 2 cl ions are
displaced by N or O atoms of purines.
USES:
• Combintaion with vinblatine and bleomycin - ttt of metastatic testicular tumours.
• Alone or combination with doxoubicin - used for remission of metastaticovarian tumours.
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	51. 6.HORMONES
• Have ability  to suppress mitosis in lymphocytes and this effect utilized in the
treatment of neoplastic diseases.
• Adrenocorticosteroids - specifically effective in treatment of leukemia in
children.
- management of heamolytic anemia.
- hemorrhagic of thrombocytopenia that occur in malignant lymphomas and
chronic lymphocytic leukemia.
• Acute lymphoblastic leukemias in children - better treated with corticosteroids
rather than antimetabolites and remission takes place more rapidly.
• beneficial in breast cancer and other carcinomas although pallitative effects are
of short duration.
• eg : MEGESTROL, MITOTHANE, TESTOLACTONE.
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	52. TESTOLACTONE
MOA :
found to  be devoid of any androgenic
activity in the usual recommended
dosage regimens.
USES:
• Invariably employed in the pallitative treatment of advanced breast cancer in
postmenopausal women.
SYNTHESIS :
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	53. 7.IMMUNOTHERAPHY
• Established fact  : human body continually produces cells having neoplastic
potential - is destroyed by our immune survillance system.
• very formation of tumor suggests - that system is impaired.
• Supression of body's immune system by these agents - results in the
development of serious viral, bacterial and fungal infections.
• biochemical modification of action of some antineuoplastic agents - more or
less provided a means of improving their specificity of tumor cells.
• biologically modifiers specific antibodies- interferons, interleukins and agents -
might affect or arrest cancerous growth by - inducing terminal differentiation
have been also applied - but exists only limited evidence till date - these agents
can affect widely desseminated cancers.
• eg: interferon 4lfa-2a, Recombinant.
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	54. RECENT ADVANCES IN  CANCER
• Therapeutic efficacy and infectious complications of CD19 - targetes chimeric
antigen receptor - modified T cell immunotherapy - Gao ,Zhilin,Yu,Ti - jan 04,
2023.
• Purvalanol A induces apoptosis and reverses cisplatin resistance in ovarian
cancer. - Zhang,Xiaogi,Hong,Shasha - january 2023
• on jan 21 2023, Mukherjee and his collageus introduced to the world some of
India's first cancer patients to be treated with T-cell therapy. - The song of the
cell : an exploration of medicine, and the promise of a new, accessible
pathway to treat cancer in patients for whom chemotherapy has stopped
working.
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	55. CONCLUSION
• Firstly public  education campaigns are important in highlighting the damage of
smoking, because possibly as many as 30% of cancers are caused by smoking ,
excessive drinking and hazardous solvents, as well as promoting healthy diets
and lifestyles.
• secondly, another 30% of cancers are diet related thats why everybody should
take healthy diets and lifestyles.
• the benefits of eating high - fibre foods, fruit and vegetables are clear.
• infact, there have been various research projects aimed at identifying the
chemicals in these foods which are responsible for this protective property. for
example:
• Dithiolthiones are group of chemicals in broccoli,cauliflower, and cabbage
which appear to have protective properties, one of which involves the
activation of enzymes in the liver to detoxify carcinogens.
55
 


	56. • Geistein is  a protective compound found in soy products used commonly in
asain populations have a low incidence of breast,prostrate,colon cancers.
• Epigllocatechin gallate, an antioxidant present in green tea, is another potential
protective agent.
• Synthetic drugs, are also being investigated as possible cancer preventives
(finasterid, aspirin, ibuprofen, and diflouromethylornithine).
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