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I. Cancer cell biology and cancer chemotherapy general principles

A. The term cancer refers to a malignant neoplasm (new growth)

B. Cancer cells can manifest

1. Uncontrolled proliferation

2. Loss of function due to lack of the capacity to differentiate

3. Invasiveness:  for example, malignant melanoma of the skin

4. The ability to metastasize:  this is the killing stage, what kills the patient is nothing more than when the malignant neoplasia starts metastasizing, the research to do today, if you want to become a millionaire, find drug to block metastasis, change surface of cancer cell so that they can not run and invade the blood

C. cancer arises as a result of a series of genetic changes in the cell, the main genetic lesions being

1. inactivation of tumor suppressor genes

2. the activation of oncogenes

D. Most anticancer drugs are antiproliferative and will also affect rapidly dividing normal cells, they are thus likely to depress bone marrow, impair healing, depress growth, cause sterility and hair loss, and be teratogenic. Most cause nausea and vomiting

II. stages in carcinogenesis

A. preneoplastic lesion:  composed of 9 cells, don’t know if have cancer, need to take biopsy and look for foci

B. we don’t have early marker for cancer, except prostate cancer, we have marker, PSA, prostate specific antigen, access, excellent, this is the only one and really is not 100%, go to NIH and tell them you want to find early marker for cancer, they will kiss your head, go and say I am interested in an early biomarker to detect cancer

C. we have one or two early biomarker for preneoplastic lesion in liver, if I do have one, all I need is to go with carro to drink beer on Friday and will promote it, so I don’t go with carro because I might have preneoplastic lesion in my liver

D. if I do have, you have a repair system which can decrease susceptibility to have cancer, if eat well, nutritious, do sports, immune system is good, so the immune system plays very well to keep you healthy, they can go and become cancer, can regress and, saw albert driving down the road in his jeep, happy, good immune system, if you want to remember a promoter, think of carro drinking beer, phenobarb, alcohol, smoking with benzene and benzopyrene are all promoters, there are lots of promoters in the air, which we are breathing daily, aren’t you enjoying life, vamos a yunque, still see promoters, people driving and leaving shit, this area has been exposed to chemicals, then what do, go on top of the mountain toppest one, go in the water, or in the forest, you find shit there, you have natural promoter

E. many people die, 3rd world country, when a tumor came with a final soccer ball, don’t have an xray to see things, we know they have a big tumor in his chest, dead, he’s going to die, but here, we’ve got nuclear magnetic imaging, we’ve got xray, perhaps we can detect smallest tumor, I’m not a girl, but I have big breasts here, I will let you palpate my breasts, I’ll let you tell me, female going to check for a tumor, this is going to become a routine, if you are very sharp, can detect it as one grape, an uva, if you are really good, with delicate finger, can detect tumor as big as grape with finger, if you are lucky, if you are not too lucky, the second chance you detect a tumor as big as a walnut, this is your second chance, you don’t have that delicate grade one, a walnut being here, no solamente, so this is giving an example so that a detection of the tumor is very important, so how many women die with breast cancer, in third world country, in afgahnistan if put hand on women’s breast the husband will shoot your head off, how many women oncologists in Afghanistan, few, so the problem comes that in the third world country because of the social restriction lots of women die of breast cancer because of the social restriction that makes you palpate those, lot of cancer because of lack of detection

III. antineoplastic agent

A. cell cycle specific (CCS) agent

1. know which cell cycle each of these anticancer agents act as

2. I’ll give examples, I’ll give the drug, I’ll tell you the drug is cell cycle for this, G1-2, S, you’ll know

B. cell cycle non specific (CCNS) agent

IV. cell cycle

A. cell goes through different stages

B. G:  its refered to as GAB

C. Go:  as goes through cycle, sometimes skip and go into Go, where the cells are at rest, they are getting away from cycling, they are getting away from proliferation, so least susceptible to anticancer agents (pregunta de examen)

D. R

1. When they go to the cycle, they come to the police station, R, it’s a restricted point, normally its restricted point and can be stimulated by growth factors and oncogenes

2. cell says wants to replicate, but in R first, cell asks if have damage, if healthy, will let you into S phase, so can go through cycle safely

3. but if damaged, it will say go through another way to go, it will kill itself, and it goes into apoptosis

4. inhibitory feedback control:  p53, if tumor suppressor gene is normal, will keep R site clean, will let healthy tissues enter, but if tumor suppressor gene is damaged, then the damaged cells will pass R site damaged into the S phase

E. S phase:  where you have DNA synthesis, so its very critical

V. Toxic effects of chemotherapy

A. Bone marrow toxicity: myelosuppression

1. they suppress the bone marrow, most of them, few they don’t have, except:  vincristine, bleomycine, and prednisone corticosteroid, the least that has myelosuppression is corticosteroid prednisone, has very little immunosupression compared to anticancer agents

2. going to have a leukopenia and you are susceptible to infection, so anytime give antineoplastic agent and know it has leukopenia, be worried about infection and get ready to treat infection

3. there is a drug where myelosuppression is a killer, will tell you later

B. impaired wound healing

C. depression of growth in children: lymphocytic leukemia is the most common tumor in children, ALL, and there must be CLL

D. sterility: be cautious about people in their age of fertility, woman

E. loss of hair (alopecia):  this hair is rapid growing like the epithelial lining of GI tract, so when give 3 doses of chemo, he’ll be bald, it is reversible, but what will happen when he has hair when he lost, will have red head like greg, good hair greg, but hair will be like other hair, cosmetic side effect of type of hair which regrows

F. teratogenicity

G. damage to GI epithelium

VI. drugs used in cancer:  just listen to me, don’t worry, just be careful of what I want you to know, least likely, you’ll miss one, but because you didn’t listen, or didn’t care, not because it wasn’t there

VII. inactivator of the DNA:  procarbazine depolarizes DNA

VIII. alkylating agents

A. covalent binding with DNA, damage DNA of cancer cell

B. healthy cell gets effect, but not as severe as cancer cell

C. these agents do cross link covalent binding

D. mustine

E. cyclophosphamide

1. most common among alkylating agents, among the alkylating agent (pregunta)

2. gotta know everything about this

3. most common side effect: hemorrhagic cystitis (pregunta), most annoying dose limiting toxicity

F. chlorambucil

G. busulphan

H. cisplatin

1. this is a metal, must know about this drug

2. the most dose limiting effect:  nephrotoxic (pregunta)

3. most common cause of vomiting (pregunta), sissy for cisplatin

4. if have vomiting, the drug we talked about, ondensetron, which is a 5-HT3 rec antagonist, most commonly used as antiemetic, phenothiazine, dexamethasone, also corticosteroid

IX. antibiotics

A. they name sounds like antibiotics, they look like antibiotics, they are antibiotics

B. actinomycin D (or D actinomycin, it’s the same either order)

C. doxorubicin:  in yoru book, will see in hand out (adrianomycin) good drug, used in cancer, cardiotoxicity and cardiac arrhythmia, supraventricular trachycardia, ventricular premature beats, so if ask patient treated for breast cancer, give drug causing cardiac arrhythmia, doxorubicin is the one, they want you to know the side effect, don’t worry, tomorrow will show you the name, the trade name, today, want to see them and be sure so that tomorrow we can fly like a rabbit, or rabbits don’t fly

D. mitomycin

E. mithramycin

F. bleomycin: important in multidrug treatment of cancer, pulmonary fibrosis is the major side effect associated with this drug (pregunta), the MOA causing scission of DNA, a cut in the DNA

G. the antibiotics intercalate between DNA base pairs, preventing their replication

X. steroid hormones

A. glucocorticoids: prednisone, very common used, has least common

B. estrogens

C. antiestrogens

XI. antimetabolite

A. antineoplastic agent analog to natural DNA base pair, they are much close to that, so we call them antimetabolite, they are naturally inhibiting substances in the body, such as pyramidine and purine, so they inhibit the natural products in the body such as pyr and pur to prevent the synthesis of DNA

B. how they do it is what you need to know

C. methotrexate: major function is by inhibiting dihydrofolate reductase which will inhibit the methylation of deoxyuridylic to thymidylic acid which will inhibit synthesis of pyramidines

D. 5-FU:  big F, big U, its Fuck You.  Yu know its 5 flurouracil, this inhibits thymidylate synthetase, which inhibits methylation of deoxyuridylic to thymidylic acid which inhibits synthesis of pyramidines

E. mercaptopurine:  inhibits synthesis of purines by blocking the purine ring synthesis, remember thioguanine which is close in MOA, and are usually close together shoulder to shoulder

XII. Vinca alkaloids

A. group extracted or made from natural plants, check trees in Puerto rico for anticancer activity, dr heyliger is working on that, we forgot that most of natural drug comes from plants, cocaine is a drug, digitalis comes from drug, paxol is very famous drug which FSU making millions from paxol, there are two major vinca alkaloids

B. vinblastine

C. vincristine

D. two of them, very important, commonly used in certain tumors, one thing to know about them, its that vincristine and vinblastine, they are phase specific, they are M phase, remember maldanado, and phase specific, so the question is going to phrase it for us, which one of the following is M phase specific, (pregunta), vinca alkaloid, vinblastine, vincristine

E. One thing about them unique is the mechanism of action, they interfere or bind tubulin inside the cell and destroy spindle in mitotic phase and have mitotic arrest, another time, they call these agents, a spindloid anticancer, usually somebody wants to check you out, it’s a unique MOA

XIII. foci 9-10 cells

A. detect under microscope, job to find these foci in liver after give them carcinogen and measure how many cell have foci, so forget about it as a physician, unless someone did partial hepatotectomy in liver and gives it to you, for hepatitis or cirrhosis, and you as a clinician, you say let me see what’s inside of this, if pathologist sharp, knows about process of cancer, will say so many foci in liver you sent me, he was exposed to something, use people in San Juan with pollution in liver, see what have, but that’s a million dollar project, difficult to get this money

B. 10x9 is equal to grape size, so if you are lucky and have like carro, and you have a finger, very good, you might be able to nab or cheer, its not only in female, I have bigger mammary gland than a lot of bigger woman I have seen, and men can have mammary gland tumors, so don’t focus on women all of the time, they are taking steroid hormones, if you don’t treat the patient, and you reach somewhere around here, and then the tumor shows up and beoming football size, you’re patient is in deathrow, so the early detection is possible, so will do induction therapy in chemotheraputic agent using the combination of the best drugs and approaches, not only drugs, but also radiation and surgery, to prevent remission you will start with induction, then consolidation to prevent reoccurrence of tumor, if pick up something as big as a grape size, take it out, then can use other cosas, chemo therapy, use drug to keep at it, so sooner you do some surgery and combine it with chemo and radio the better chance to survive, so if you have this small tumor, unless you want to biopsy it, to find if benign or not, but most of people when they do biopsy in the mammary gland, they take the biopsy and will beat the hell out of the tumor, and then do the biopsy, so what the hell, you are in, you going in again? You’re in, take in out, whether its benign or malignant, it’s a growth, they take the biopsy out and doing surgery to remove it, learn about early comb therapy

XIV. resistance

A. P glycoprotein

1. surface protein on normal and cancer cells, its called p glycoprotein, surface transporter protein, put in drugs, take drugs out, take it in, just like with tobacco and spit it out on the face of somebody you don’t like, this is a transport system on the surface of the cell, so when you give antineoplastic agent, it goes in, spit it out right away, because no quieres, its very effective, it’s a gene product, its in a cancer cell, its abnormal by spitting the poison you are sending to the cancer cell

2. so send the drug in, but the transporter spits it out, so we have to find a drug which blocks this, so far we have found some drugs which blocks the P glycoprotein, and must know them:  verapamil, quinidine, cyclosporine.

3. verapamil: calcium channel blocker, block but not completely, we’re looking for more drugs to hammer this glycoprotein in the surface, this surface glycoprotein important in some people with genetic overexpressed of P glycoprotein, so need multiple drug therapy in AIDS

4. ATP is used to drive the efflux process. The protein concsists of 12 transmembrane domains with two ATP bindings sites, only one of which must be occupied for drug transport to occur. These drugs are able to inhibit transport

5. You know some drugs block this, what drugs have resistance due to oversuppression of P (stands for phosphate) glycoprotein

6. Multidrug resistant (MDR): bloemycin, doxorubicin, vinblastin, vincristine

B. Page 791 see other mechanisms of resistance, 9 types and must know them, can work with any of them, to prevent multiple drug resistance, and it’s a very hot area, because cancer is a problem

C. There are two sanctuary places in body where chemo will go to body, and they go into hide under pool, smart cell like Santiago, they want to hide, they go to two places in body, unfortunately did for students, hope don’t do it in graduation, bet they pull it out in graduation, CNS and the testicles, but I don’t remember the other, if I don’t remember the other, then must think of putting hands to cover both heads

XV. Treatments

A. destroy neoplastic cells

1. radiation

2. drugs

3. host immunodefenses

B. immunomodulators: drugs interfere with immune system to enhance or suppress the immune system, and they act to prevent or minimize the cancer

C. convert tumor cells to normal cells

D. prevent metastases: lung to colon, brain, liver, etc, what kills you is not localized tumor, but when disseminates to lung and beat lung so that you can’t breath, what are major organs when go to you scare you, if in lung, if have football can’t breath, in vital organ have metastasis is in trouble, brain bad too, but lung can stop breathing right away, lung tissue is so soft, when remove tumor from left lung, we take the whole lobe, the whole left, have you seen anybody with, take out whole lung

E. halt neoplastic cell division

F. combination treatment of many of these today, and I will tell you something about combination

XVI. Current combination drug regimens

A. Today very rare use single approach, most of time use multiple drugs, you’ve gotta know the name even though you know the drug,

B. MOPP: when somebody says this, they’ll put it for you like this, nothing else, you have to know what it is

1. drugs

a. mechlorethamine

b. vincristine:  tambien se llama oncovin

c. procarbazine

d. prednisone

2. use: hodgkin’s

C. ABVD

1. Drugs

a. Doxorubicin:  adriamycin, cardiotoxicity

b. Bleomycin

c. Vinblastine

d. Dacarbazine

2. Use: hodgkin’s, most useful, because doesn’t have procarbazine which has possibility of causing secondary cancer, so to remove possibility, will ask most appropriate for hogkin’s, which is ABVD

D. CAF

E. PVC

F. BEP

G. CHOP

1. Can write it as COP

2. use: lymphoma

3. drugs

a. cyclophosphamide

b. doxorubicin: adriamycin

c. vincristine: O from oncovin

d. prednisone

H. I swear they will nail you down with these combinations, by the time you won’t remember anything but MOP, you will, all of you young smart, I know you will, you have to look at it and listen and you’ll get it

XVII. indications for cancer chemo

A. malignancies that cannot be cured with surgery or xray therapy (primary therapy)

B. as adjunctive therapy after surgery or xray treatment

XVIII. effective chemo depends on

A. degree of drug selectivity, due to the fact that the continuosly growing cancer tissue is more sensitive, than normal tissue

B. the ability of normal cell populatiosn that are depleted by drug treatment to regenerate: liver regenerates, partial hepatectomy in patient with half liver left, will regenerate, just be sure take out big chunk, drink to death if kill all hepatocytes, if leave a golfball size left normal tissue, can regenerate

XIX. adverse reactions

A. vomiting: cisplatin

B. alopecia:  most of them cause this, just know side effect, don’t worry about it some get upset, will lose hair, can’t go to beach, for a woman its devastating, when you tell them you’ll lose hair, don’t you think is that they’ll have red Indian hair, its reversible, woman put nice things around their head to nice hat to hide things, or the men, I like this one, tie it back

C. bone marrow depression/failure, this is a serious side effect, especially cyclophosphamide, what is another side effect of this, cyclophosphamide, the one that kills patient is not hemorrhagic cystitis, it’s the myelodepression, and most likely among alklyating agents, cyclophosphamide, bone marrow failure (aplastic anemia)

D. when give first dose, then tell come back in few weeks or a month, why are you doing that, must have medical advantage point, you are letting the bone marrow regenerate, and that’s very important, you beat the hell out of the bone marrow, give it at least 2 weeks to regenerate some of the bone marrow cells, we give them intermittent doses of chemotherapy, to regenerate the bone marrow which is very essential and can be fatal

E. infection: granulocytopenia, immune depression, so give them antibiotics

F. uric acid nephropathy: when give antineoplastic agent, kills lots of healthy cells, you are going to have a lot of uric acid and you are going to have gout, and you are going to have problem with uric acid, can you give allopurinol with patient taking antineoplastic agent, actually it is possible, and I’m going to talk about one drug, what is allopurinol going to the, its acting as a xanthine analog, sometimes give with antineoplastic agent to prevent uric acid nephropathy, allopurinol is one of the adjuncts to prevent uric acid nephropathy (pregunta to know how to prevent this)

G. mucous membrane ulcerations: very important, especially with methotrexate (MTX), 5-FU

H. neurotoxicity:  vinca alkaloids, vincristine, vinblastine, they produce here, neurotoxicity, because they interfere with microtubule inside of the nerve cells, that’s why they induce peripheral neuropathy

I. cardiotoxicity:  adriamycin (doxorubicin), cardiac failure, sudden heart attack, all of these occur with this

J. liver damage: fibrosis, cirrhosis, hepatocellular damage

K. reproduction: infertility, teratogencity, mutagenicity

