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Although the study of cell death did not attract much attention for quite a long time, its role in the remodeling of tissues, degenerative diseases and the treatment of cancer has put it in an important position. Cell death classically results from injury by agents such as toxins and ischemia, affects cells in groups rather than singly, and evokes exudative inflammation when it develops in vivo. This type of cell death is called necrosis. However, another type of cell death was later (in 1972) defined by Kerr et all, and was called apoptosis. In apoptosis; the cells undergo cytoplasmic shrinkage, nuclear condensation and/or fragmentation, and membrane blebbing. Moreover, inflammation does not occur while it is evident in necrosis.   

 

The recent increase in interest in apoptosis has had a considerable impact on many fields of biological research. Apoptosis, or programmed cell death, which can be induced in mammalian cell lines by different stimuli both physiologically and non-physiologically is essential for a number of physiological and developmental process, including embryonic development, metamorphosis, endocrine-dependent tissue atrophy, normal tissue turnover, sexual differentiation and clonal selection of immune system. Apoptosis also plays an important role in oncogenesis and was implicated in a final common pathway involved in the mechanism of cytotoxicity of a variety of chemotherapeutic agents (anti-cancer drugs). The apoptotic process can also be modified by some genes or oncogenes, (e.g. p53, bcl-2, mdm2, or bax), which may then contribute to carcinogenesis.  

 

Apoptosis of DNA-damaged cells may constitute a physiological antineoplastic mechanism to protect the organism from cancer development by eliminating cells that might otherwise replicate the damaged DNA and lead to mutations and to cancer. Hence, it becomes more evident that the balance between cell proliferation and cell death determines the normal tissue homeostasis, and furthermore that deregulation of either of these processes can cause the abnormal increase in number of cells, which is feature of carcinogenesis. The understanding of discrete apoptotic pathways will obviously contribute not only to the explanations of the development of cancer, but also the development of new strategies toward the prevention and therapy of the disease.

 

In the treatment of cancer, one of the major modes of action of chemotherapeutic drugs is known to be via the activation of apoptosis. It is thought that understanding how the cell death program is initiated by following these drugs or any other kind of insults, and hence why it fails to work for certain drugs, offers a novel approach to overcoming the clinical problem of drug resistance  (Makin and Hickman, 2000). The drug resistance, in other words chemo-resistance, is one of the nightmare scenarios, which may be encountered during treatment of cancer. To overcome this problem, the chemo-resistance (or even chemo-sensitivity) to particular chemotherapeutics can be tested in vitro on individual tumor tissue samples or biopsi specimens removed from cancer patients.  This approach looks as if it is really going to revolutionise the way we use cancer drugs.   
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