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Chemical agents used in cancer chemotherapy are generally poisons. Any advantage of chemotherapy in the treatment of cancer is that the poison preferentially affects rapidly dividing cancer cells more than it affects cells that divide less frequently. It is this property that often leads to the most common adverse effects of chemotherapy: Alopecia (loss of hair) results because cells in the hair follicles divide relatively frequently in a healthy person, and gastrointestinal symptoms similarly result from the fact that the cells in the gut are constantly turning over.
The high toxicity associated with cancer chemotherapy generally dictates that early research be conducted extensively in the laboratory prior to proceeding to clinical trials: Certainly we would not want to test the safety and effectiveness of the cancer chemotherapy in healthy volunteers. Often the laboratory research involves testing of the drugs in cancer “cell lines”.  These cell lines represent a culture of cells derived initially from a single cancer cell. The “human tumor cloning assay” involves testing the ability of cancer chemotherapies to kill cancer cell lines in vitro. A sample drawn from a liquid culture of some cell line is exposed to a new drug or combinations of new drugs at varying concentrations. The cells are then put in a solid culture medium and incubated for several days. The cells are plated at a density that would tend to lead to each individual cell being located at some distance from any other cell. While individual cells are too small to be seen by the naked eye, at the end of the incubation period any cell that was not killed initially would have divided repeatedly. The resulting colonies of cells can be counted using an optical scanner. In this way, the number of colonies visible at the end of incubation are a fair representation of the number of cells not killed by the treatment.

In order to interpret the “killing capacity” of some chemotherapy or combination of chemotherapies, we must be able to judge the number of cells that would have survived in the absence of treatment. Hence it is common to run a number of “control” plates in which the cancer cells are not exposed to any chemotherapy regimen. Then, using a series of samples exposed to varying concentrations of a chemotherapy, we estimate the inhibitory concentration leading to 50% cell survival (denoted the IC50) for the chemotherapy.
The data for this analysis is concerned with the resistance that cancer cells sometimes develop to cancer chemotherapies. Just as bacteria sometimes develop resistance to antibiotics, some tumors develop resistance to the cancer drug being used to treat the cancer. Furthermore, there is a syndrome in which treatment with one cancer drug causes resistance to build up to a broad spectrum of cancer chemotherapies. It is believed that this resistance develops through the chemotherapy to cause the expression of the P glycoprotein on the cell surface. The P glycoprotein facilitates the excretion of a wide variety of chemicals from a cell..

Some research has been devoted toward blocking the mechanism of that resistance through the administration of an additional drug, which we call a chemosensitizer. If safe chemosensitizers can be found, cancer therapy might consist of a cytotoxic (cell killing) drug like doxorubicin and a chemosensitizer like, say, verapamil. The purpose of verapamil (or other chemosensitizers) is not to kill cancer cells, but instead to keep the cancer cells from being resistant to doxorubicin.

In the laboratory testing of the chemosensitizers, it is common practice to use the human tumor cloning assay on a tumor cell line grown in the laboratory. Often this testing is done when the drug and chemosensitizer are administered in 10% calf serum. The question arises whether the results achieved in this setting would be the same as those observed when 100% human serum is used. That is, will the chemosensitizer that seems most effective when tested in 10% calf serum also be the chemosensitizer that seems most effective when used in 100% human serum? 

To investigate this question, cells grown in culture were exposed to doxorubicin in the absence or presence of various chemosensitizers. The IC50 of doxorubicin in the presence of each chemosensitizer was compared to the IC50 of doxorubicin in the absence of any chemosensitizer. The ratio of these IC50’s is then termed the “sensitization factor” for the chemosensitizer. Ultimately,we desire to find the sensitization factor associated with each chemosensitizer when measured in 10% calf serum, and compare it to the sensitization factor for the same chemosensitizer when evaluated in 100% human serum.

The file chemo.txt contains the results of two experiments: one using 100% human serum and one using 10% calf serum. The variables in the file are

· treatment = text description of the exposure (“Control”= no exposure to doxorubicin or chemosensitizers, “Doxonly”= exposure to doxorubicin without chemosensitizers, “Dox+xxx”= exposure to doxorubicin and some chemosensitizer xxx)
· serum = concentration (percent) of serum used (10= 10% calf serum, 100= 100% human serum)
· doxconc = concentration of doxorubicin used

· count = number of colonies growing after incubation
When chemosensitizers are used in these experiments, they are used at a single concentration, regardless of the concentration of doxorubicin used. The three letter codes used to denote particular chemosensitizers are
· Ver = verapamil

· CsA = cyclosporine A

· Ami = amiodarone

· Qun = quinine

· Qud = quinidine

· TFP = trifluoperazine

· MPA = medroxyprogesterone acetate

2007.10.02


