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Introduction 

 Malignant disease accounts for a high 

proportion of deaths in industrialised 

countries. 

 The treatment of anticancer drug is to give 

palliation, induce remission and, if possible, 

cure. 
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Introduction 
• Cancer occurs after normal cells have been 

transformed into neoplastic cells through 
alteration of their genetic material and the 
abnormal expression of certain genes. 
Neoplastic cells usually exhibit  

• Chromosomal abnormalities.  

• The loss of their differentiated properties. 
These changes lead to uncontrolled cell 
division and many result in the invasion of 
previously unaffected organs, a process 
called (Metastasis). 
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Apoptosis 

• Programmed cell 

death 
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Cell Cycle =  
Growth, Division 

18_01_cell_cycle.jpg
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Cancer cell cycle 
• After completion of mitosis, the resulting daughter 

cells have two options:  

• (1) they can either enter G1 & repeat the cycle or  

• (2) they can go into G0 and not participate in the 
cell cycle. 

• Growth fraction - at any particular time some cells 
are going through the cell cycle whereas other 
cells are resting.  

• The ratio of proliferating cells to cells in G0, is 
called the growth fraction.  

• A tissue with a large percentage of proliferating 
cells & few cells in G0 has a high growth fraction.  

• Conversely, a tissue composed of mostly of cells in 
G0 has a low growth fraction. 

 



8 

Characteristics of Cancer Cells 

 

– Cancer cells divide rapidly (cell cycle is 

accelerated) 

– They are “immortal” 

– Cell-cell communication is altered 

– Uncontrolled proliferation 

– Invasiveness  

– Ability to metastasise  
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Seven Warning Signs of 

Cancer 

• Changes in bowel or 
bladder habits 

• A sore that will not heal 

• Unusual bleeding, 
discharge 

• Thickening or lump in  
breast or elsewhere 

• Indigestion, difficulty  
swallowing 

• Obvious change in  
wart or mole 

• Nagging cough,  
hoarseness 

Melanoma. 
 



Oral cancer 



What is oral cancer? 

•Usually squamous cell 
carcinoma(epithethial) 
•Abnormal neoplasm of the mouth 
•Found in most cases by a dentist 

or the person themselves. 



•Risk Factors associated with oral 
cancer is  
•  Tobacco use 

•  Alcohol use 

•  Exposure to sunlight 

•  Gender  

• Age 

 



Pathophysiology 

 

• Malignancies of the oral cavity are usually 

squamous cell cancers. 

•  Any area of the oropharynx can be a site for 

malignant growths, but the lips, the lateral 

aspects of the tongue, and the floor of the 

mouth are most commonly affected. 

 

 



Structural alterations include a 

combination of the followings: 

• Formation of droplet shaped rete pegs. 

• Hyperplasia of the basal layer. 

• Hypercellularity and Altered maturation of 

keratinocytes. 

 





Clinical Manifestations 

• Many oral cancers produce few or no 

symptoms in the early stages.  

• Later, the most frequent symptom is a painless 

sore or mass that will not heal.  

• A typical lesion in oral cancer is a painles 

indurated (hardened) ulcer with raised edges. 

Tissue from any ulcer of the oral cavity that 

does not heal in 2 weeks should be examined 

through biopsy. 

 

 



Homogenous Leukoplakia 
Leukoplakia with early 

squamous 

cell carcinoma 



Erythroleukoplakia with 

candida infection 

Nodular leukoplakia with 

severe 

epithelial dysplasia 



Signs and symptoms 

• Sores or lesions that won’t heal 

• Lump or thickening in the cheek 

• White or red patches on the gums, tonsils, or 
mouth 

• Chronic sore throat 

• Difficulty swallowing 

• Difficulty moving mouth or tongue 

• Numbness in any area of the mouth 

• Swelling of the jaw 

 

 



Medical Management 

 

• Surgical resection, radiation therapy, 

chemotherapy, or a combination of these 

therapies may be effective. 

•  In cancer of the lip, small lesions are usually 

excised liberally; larger lesions involving more 

than one third of the lip may be more 

appropriately treated by radiation therapy 

because of superior cosmetic results. 
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Principles of 

Cancer 

Chemotherapy  
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Cancer treatment employs six 

established principal modalities: 

 1. Surgery 

2. Radiotherapy 

3. Chemotherapy 
4. Endocrine therapy 

5. Immunotherapy 

6. Biological therapy 
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CANCER CHEMOTHERAPY 

• Cancer cells have non of the normal self 

regulating controls that non malignant 

cells have in place. 

 

• They have a larger proportion of cells in 

the active growing phase (high growth 

fraction) 
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In an increasing number of cancers, the 
use of chemotherapy combined with 
radiation therapy followed by surgery 
can increase the cure rate; these include: 
1.locally advanced bladder cancer. 

   2.breast cancer.  

   3.esophageal cancer. 

   4.head and neck cancer, rectal cancer, 

      and osteogenic sarcoma. 
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In patients with widespread disseminated 

disease, chemotherapy provides only 

palliative rather than curative therapy at 

present. Effective palliation results in 

temporary improvement of the symptoms 

and signs of cancer and enhancement in 

the overall quality of life. 
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Examples: 
  Colorectal cancers 

  Small cell lung cancer 

  Ovarian cancer 

  Breast cancer 

  Cervical cancer 

  Endometrial caner 

  Low grade lymphoma 

  Myeloma 
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Examples of chemoresistant cancers: 

 Pancreatic cancer 

 Gastric cancer 

 Oesophageal cancer 

 Non-small cell lung cancer 

 Sarcoma 

 Bladder cancer 

 Renal cancer 
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• Certain chemotherapy drugs require cells to be 
in cycle for activity (i.e. not resting). 

• Cell Cycle specific - most active against cells 
in a specific phase therefore need prolonged 
exposure or repeated doses. 

• Cell Cycle Non-specific - most effective 
against actively dividing cells but also 
effective in G0. 

 

CELL CYCLE SPECIFIC 

VERSUS NON-SPECIFIC 
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Cell Cycle Specific (CCS) & Cell Cycle Non-

Specific Agents (CCNS) 
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The Goal of Cancer Treatments 

• Curative 

– Total irradication of cancer cells  

– Curable cancers include testicular tumors, Wills tumor 

• Palliative 

– Alleviation of symptoms 

– Avoidance of life-threatening toxicity 

– Increased survival and improved quality of life 

• Adjuvant therapy 

– Attempt to eradicate microscopic cancer after surgery 

– e.g. breast cancer & colorectal cancer 
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Treatment regimens and 

scheduling 

 Drugs are usually administered on the 

basis of body surface area, with an 

effort being made to tailor the 

medications to each patient. 

Treatment protocols: Combination-drug 

chemotherapy is more successful than 

single-drug treatment in most of the 

cancers for which chemotherapy is 

effective. 
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3 advantages of combination therapy: 

• 1. Suppression of drug resistance - less 
chance of a cell developing resistance to 2 
drugs than to 1 drug. 

• 2. Increased cancer cell kill administration 
of drugs with different mechanisms of 
action. 

• 3. Reduced injury to normal cells by using 
a combination of drugs that do not have 
overlapping toxicities, we can achieve a 
greater anticancer effect than we could by 
using any one agent alone. 
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Problems With Cancer 

Chemotherapy 

• Drug Resistance  

• Drug Toxicity 
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Drug Resistance 

A major problem in cancer chemotherapy 

is the development of cellular drug 

resistance.  

1.De novo Resistance 

   2.Acquired Resistance 

   3.Multidrug Resistance (MDR) 
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Drug Resistance 

De novo Resistance: 

 De novo resistance can be de novo genetic (i.e. 

the cells are initially inherently resistant), or can 

arise because drugs are unable to reach the 

target cells because of permeability barriers 

such as the blood-brain barrier. 
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Drug Resistance 

Acquired Resistance: 

• Acquired drug resistance may result from 

genomic mutations, such as the induction or 

deletion of enzymes involved in drug 

inactivation or drug activation, respectively. 
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Drug Resistance 

Multidrug Resistance (MDR): 
• P-glycoprotein transports many naturally 

occurring drugs out of neoplastic cells, and its 
induction may lead to multidrug resistance. 

• As scientific understanding of the mechanisms 
of drug resistance increases, new treatments 
may be developed to counteract resistance. 
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Distinctive Toxicities of Some Anticancer Drugs 

Toxicity Drug(s) 

Renal Cisplatin,* methotrexate 

Hepatic 6-MP, busulfan, cyclophosphamide 

Pulmonary Bleomycin,* busulfan, procarbazine 

Cardiac Doxorubicin, daunorubicin 

Neurologic Vincristine,* cisplatin, paclitaxel 

Immunosuppressive Cyclophosphamide, cytarabine, 

dactinomycin, methotrexate 

Other Cyclophosphamide (hemorrhagic 

cystitis); procarbazine (leukemia); 

asparaginase* (pancreatitis) 

*Less Bone marrow suppression – “marrow sparing” 
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Adverse effects of cancer 

chemotherapy: 

Principal adverse effects are manifest as or follow 

damage to the following: 

 1. Nausea and vomiting. 

 2. Bone marrow and lymphoreticular system: 

pancytopenia and immunosuppression.  

 3. Gut epithelium and other mucosal surfaces: 

diarrhea, mouth ulcers. 

 4. Hair: alopecia due to effect on hair bulb 

(recovers 2-6 months after ceasing treatment). 
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5. Delayed wound healing. 

6. Local toxicity of extravasation occurs. 

7. Specific organ damage. 

8. Germ cells and reproduction: sterelity. 

teratogenesis, mutagenicity. 

9. Second malignancies. 
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Classification of cancer 

chemotherapeutic agents 
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1.Alkylating agents 
• Classification of Alkylating Agents 
     Nitrogen Mustard ： 
     Cyclophosphamide, Chlorambucil,      

     Mechlorethamin 

    Nithrosoureas:Carmustine,Lomustine 

    Ethylenimine derivatives： 

     Thiotepa，triethylene melamine  

   Alkysulfonates：Busulfan 

    Triazene derivative: Dacarbazine 
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1.Alkylating agents 
Mechanism of Action 

• Alkylating agent inhibit cell reproduction by binding 

irreversibly with the nucleic acids (DNA). The specific type 

of chemical bonding involved is alkylation. After 

alkylation, DNA is unable to replicate and therefore can no 

longer synthesize proteins and other essential cell 

metabolites. Consequently, cell reproduction is inhibited 

and the cell eventually dies from the inability to maintain 

its metabolic functions. 
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Therapeutic uses 

• Nitrogen Mustard are effective in treating malignant neoplasms, 
such as Hodgkin’s disease, and leukemia, malignant lymphoma, multiple 
myeloma , and cancers of the breast, ovaries,   uterus, lung, brain, testes, 
bladder, prostate, and stomach. 

• Alkylsulfonates Busulfan, an alkyl sulfonate, has historically been 
used to treat chronic myelogenous leukemia, and polycythemia vera. 

•  Nitrosoureas The nitrosoureas are highly lipid (fat) soluble, which 
allows them or their metabolites to easily cross the blood-brain barrier. 
Because of this ability, nitrosoureas are used to treat brain tumors and 
meningeal leukemias. 

 Ethylenimine derivatives: Thiotepa useful for carcenoma 

of breast,ovary and bladder. 
 Triazenederivative:Dacarbazine useful in Hodgkin's 

disease,melanoma. 
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Alkylating-like drugs 

• Carboplatin, cisplatin, and oxaliplatin are 

heavy metal complexes that contain 

platinum.  
• Carboplatin is used primarily to treat ovarian and lung 

cancer. 

• Cisplatin is prescribed to treat:                                     

bladder and metastatic ovarian cancer, testicular 

cancers, head, neck, and lung cancer. 

• Oxaliplatin is used in combination with other agents to 

treat colorectal cancer. 
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2.ANTIMETABOLITES AGENTS 

These drugs are sub classified according to 

the metabolite affected and include: 

• Folic acid analogues 
• Pyrimidine analogues 
• Purine analogues. 
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Folic acid analogue 
Methotrexate              Mechanism of Action 

Therapeutic uses 

• Methotrexate is 
especially useful in 
treating: 

•    1. Acute lymphoblastic 
leukemia. 

•    2. Acute lymphocytic 
leukemia. 

        3. Choriocarcinoma. 

•    4. Osteogenic 
sarcoma,malignant lymphomas. 

        5. Cancers of the head, neck, 
bladder, testis, and breast. 
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Pyrimidine analogues 

• Pyrimidine analogues are a diverse group of drugs that inhibit production of 
pyrimidine nucleotides necessary for DNA synthesis. They include: 

• Cytarabine 

• 5-Fluorouracil 
. 
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Therapeutic uses 
      1.Acute leukemias 

     2.GI tract adenocarcinomas, such as colorectal,           

      pancreatic,  esophageal, and stomach       

adenocarcinoma   

     3.Cancers of the breast and ovaries 

     4.Malignant lymphomas. 
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Purine analogues 
• Purine analogues are 

incorporated into DNA and 
RNA, interfering with nucleic 
acid synthesis and replication. 
They include: 

   Mercaptopurine 

   Thioguanine. 

Therapeutic uses 

• Purine analogues are 
used to treat : 

•  1.Acute and chronic 
leukemias. 

•  2.Lymphomas. 
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3.Mitotioc inhibitors: 
   Mitotic inhibitors are drugs that act during 

M phase to prevent cell division. There are 

2 groups of these drugs:  

   1. Vinca alkaloids (Plant alkaloids) 
   2. Taxoids (Taxanes) 
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1.PLANT ALKALOIDS 
Vinca Alkaloids 

 Vincristine 

    Vinblastine 

Mechanism of action 

   Vincristine and vinblastine blocks mitosis during 
metaphase, and hence is M-phase specific. The 
drug blocks mitosis by disrupting the assembly of 
microtubules, the filaments that move 
chromosomes during cell division. 
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•VINBLASTINE 
Therapeutic uses: 

    1.Hodgkins and non-  

Hodgkin’s 

lymphomas. 

2.carcinoma of the   

breast and testes. 

 

     

 

VINCRISTINE 
Therapeutic uses: 

    1.Hodgkin’s and non-   

Hodgkin’s lymphomas 

    2.Acute lymphocytic  

leukemia 

    3. Wilms tumor 

    4.Rhabdomyosarcoma 

    5.Breast cancer 

    6.Bladder cancer 
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2.Taxoids(TAXANES) 
 Paclitaxel and Docetaxel 

Paclitaxel is an alkaloid ester derived from the Pacific yew (Taxus 
brevifolia) and the European yew (Taxus baccata).  

Paclitaxel has significant activity in a broad range of  

solid tumors  including : 

     Ovarian. 

    Advanced breast.  

    Non-small cell and small cell lung. 

    Head and neck. 

    Esophageal. 

    Prostate. 

    Bladder cancers.  

    AIDS-related Kaposi's sarcoma.  
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4.Antibiotic antineoplastic 
drugs 
• Many of these antibiotics bind to DNA through 

intercalation between specific bases and block the 

synthesis of RNA, DNA, or both; cause DNA strand 

scission; and interfere with cell replication.  

• All of the anticancer antibiotics now being used in clinical 

practice are products of various strains of the soil 

microbe Streptomyces. These include the 

Anthracyclines(daunorubicin, doxorubicin), 

Dactinomycin, Bleomycin, and mitomycin. 
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ANTHRACYCLINES 
   Daunorubicin  
    Doxorubicin 

The anthracyclines exert their cytotoxic action through 
four major mechanisms:                                                  

(1)Inhibition of topoisomerase II. 

(2) High-affinity binding to DNA through intercalation, with   
consequent blockade of the synthesis of DNA and RNA,  
and DNA strand scission. 

(3) Binding to cellular membranes to alter fluidity and ion 
transport.  

(4) Generation of semiquinone free radicals and oxygen  free 
radicals through an iron-dependent, enzyme-mediated 
reductive process. This free radical mechanism has been 
established to be the cause of the cardiotoxicity associated 
with the anthracyclines. 
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• Doxorubicin is one of the most important 

anticancer drugs, with major clinical activity in 

• Cancers of the breast.  

• Endometrium, ovary, testicle, thyroid, stomach, bladder, 

liver, and lung. 

• In soft tissue sarcomas; and 

• In several childhood cancers, including neuroblastoma, 

Ewing's sarcoma, osteosarcoma, and 

rhabdomyosarcoma.                                             

• It is also widely used in hematologic malignancies, 

including acute lymphoblastic leukemia, multiple 

myeloma, and Hodgkin's and non-Hodgkin's lymphomas.  
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Daunorubicin has a far narrower spectrum of 

activity than doxorubicin. Daunorubicin 

has been mainly used for the treatment of 

acute myeloid leukemia. 

Dactinomycin is mainly used to treat 

pediatric tumors such as Wilms' tumor, 

rhabdomyosarcoma, and Ewing's 

sarcoma. 
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• MITOMYCIN 

 

Mitomycin is an alkylating agent that undergoes 

metabolic activation through an enzyme-

mediated reduction to generate an alkylating 

agent that cross-links DNA. Its main clinical use 

is in the treatment of squamous cell cancer of 

the anus in combination with 5-FU and radiation 

therapy. In addition, it is used in combination 

chemotherapy for squamous cell carcinoma of 

the cervix and for breast, gastric, and pancreatic 

cancer.  

 



63 

Bleomycin is indicated for the treatment of:   

Hodgkin's and non-Hodgkin's       

lymphomas.  

   Germ cell tumor.  

    Head and neck cancer.  

    Sequamous cell cancer of the skin, 

cervix,    and vulva.  
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5.HORMONAL AGENTS 

Hormones and Hormone Antagonists: 

 The hormonal anticancer drugs fall into 6 basic 
categories: 

 1. Glucocorticoids 

 2. Androgens and antiandrogens. 

 3. Estrogens and antiestrogens. 

 4. aromatase inhibitors 

 5. Progestins 

 6. Gonadotropin releasing hormone analogs. 
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1.Glucocorticoids 

Glucorticoids (e.g. prednisolone) are used in 
combination with other drugs to treat 
cancers arising from lymphoid tissue. 

Specific indications are: 

 Acute and chronic lymphocytic leukemia. 

 Hodgkin’s and non Hodgkin’s lymphomas. 

 Glucocorticoids are beneficial in these 
cancers because of their direct toxicity to 
lymphoid tissues. 
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Androgens 
• The therapeutically useful androgens are synthetic derivatives of 

naturally occurring testosterone. They include: 

• Fluoxymesterone 

• Testolactone 

• Testosterone enanthate 

• Testosterone propionate. 

therapeutic uses 
   Androgens are indicated for the palliative 

treatment of advanced breast cancer, 
particularly in postmenopausal women with bone 
metastasis. 
 

 

2.Androgens and antiandrogens 
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Antiandrogens 
• Antiandrogens are used as an adjunct 

therapy with gonadotropin-releasing 

hormone analogues in treating advanced 

prostate cancer.  

    Flutamide 
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Estrogens  
 Diethylstilbestrol 

 Ethinyl estradiol 

 Indications: 

 Prostate cancer 

 Estrogens are second line drugs for treating 
prostate cancer. Benefits derive from 
suppressing production of androgens, 
which prostate cells need to thrive. 

 

 

 

3.Estrogens and antiestrogens 
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Antiestrogens 
   Antiestrogens bind to estrogen receptors and 

block estrogen action. The antiestrogens include 
Tamoxifen citrate, Toremifene citrate, and 
Fulvestrant.  

therapeutic  uses 
• Tamoxifen is used alone and as adjuvant 

treatment with radiation therapy and surgery in 
women with breast cancer. Tumors in 
postmenopausal women are more responsive to 
tamoxifen than those in premenopausal women.  
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4.Aromatase inhibitors 

 

In postmenopausal women, estrogen is 
produced through aromatase, an enzyme 
that converts androgen into estrogen. 
Aromatase inhibitors prevent androgen 
from being converted into estrogen in 
postmenopausal women, thereby blocking 
estrogen’s ability to activate cancer cells; 
limiting the amount of estrogen means that 
less estrogen is available to reach cancer 
cells and make them grow. 
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Aromatase inhibitors do not block production 
of estrogen by the ovaries, and hence are 
of little benefit in premenopausal women. 

aromatase inhibitors:                                             
anastrozole                                                 
and letrozole. 

Therapeutic Uses 

   Aromatase inhibitors are primarily used to 
treat postmenopausal women with 
metastatic breast cancer. They may be 
administered alone (orally)or with other 
agents such as tamoxifen. 
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 5.Progestins 

• Progestins are hormones used to treat 

various forms of cancer. These drugs 

include: 

• Hydroxyprogesterone caproate 

• Medroxyprogesterone acetate 

• Megestrol acetate. 
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When taken orally, megestrol acetate is well 

absorbed. After I.M. injection in an aqueous or 

oil suspension, hydroxyprogesterone caproate 

and medroxyprogesterone are absorbed slowly 

from their deposit sites. 

The mechanism of action of progestins in treating 

tumors isn’t completely understood.  

Progestins are used for the palliative treatment of 

advanced endometrial, breast, prostate, and 

renal cancers. Of these drugs, megestrol is used 

most commonly. 
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6.Gonadotropin-releasing 

hormone analogues 

• Gonadotropin-releasing hormone 

analogues are used for treatment of 

advanced prostate cancer. They include: 

• Goserelin 

• Leuprolide 
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• Goserelin and leuprolide act on the male’s 
pituitary gland to increase luteinizing 
hormone (LH) secretion, which stimulates 
testosterone production. The peak 
testosterone level is reached about 72 
hours after daily administration. 

• With long-term administration, however, 
goserelin and leuprolide inhibit LH release 
from the pituitary and subsequently inhibit 
testicular release of testosterone. Because 
prostate tumor cells are stimulated by 
testosterone, the reduced testosterone 
level inhibits tumor growth 
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Mechanism of action: 

   Cells of the prostate, both normal and 

neoplastic are androgen dependent. 

Leuprolide provides palliation by 

suppressing androgen production in the 

testes. 
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IMPLICATION FOR 

DENTISTRY 
  Currently available antitumor drugs cannot distinguish 

between malignant cells and dividing normal cells and are  

    thus potentially damaging to both. 

  The mouth by virtue of the rapid cellular turnover of the oral 
mucosa,the daily exposure of oral tissues to minor 
trauma,and the presence of an extensive and potentially 
infective microflora,is at special risk of developing drug 
induced toxicity. 

  Adverse reactions include stomatitis,hemorrhage,acut and 
chronic infection, and rapid progression of caries and 
periodontal bone loss. 

  Additionally ,the pain associated with these condition can   
impair nutrition. 




